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DATING THE EARLIEST HUMAN OCCUPATION OF WESTERN EUR OPE: NEW
EVIDENCES FROM THE FLUVIAL TERRACES SYSTEM OF THE S OMME BASIN
(NORTH FRANCE)

Pierre Antoine®, Nicole Limondin-Lozouet', Marie-Héléne Moncef, Jean-Luc Locht, Jean-
Jacques Bahaif, Pierre Voinchet, Patrick Auguste®

! LGP, CNRS-Univ. Paris 1, Meudon, France, pierréoare @cnrs-bellevue.fr, limondin@cnrs-

bellevue.fr,

2 UMR 7194 CNRS Département de Préhistoire - Muséational d'Histoire Naturelle, Institut

de Paléontologie Humaine, Paris, France, moncel@mfnh bahain@mnhn.fr,

pvoinch@mnhn.fr,

* UMR CNRS 8591, INRAP, Nord-Picardie, 518, rue Sairscien, 80000 Amiens France, jean-

luc.locht@inrap.fr,

* UMR Géosystémes, CNRS, Université des ScienceéBeatinologies de Lille, France,

Patrick.auguste@univ-lillel.fr,

Dating the earliest human occupation of Westerropgirand reconstructing its relations
with climatic and environmental constrains is betwra central question, especially with the
discovery of the Palaeolithic artefacts allocatedhe Early Pleistocene in south-east Britain and
in central France. In this context, the Quaters@mguences of the Somme basin, where is located
Saint-Acheul, the type-site of the Acheulean, ikeg location. Research undertaken for more
than 15 years on both fluvial and loess sequentéseoSomme basin and on the main river
valleys of northern France (Seine and Yonne) pewadunique dataset for the study of the
relations between human occupations and enviroraheatiations.

Studies have been based on an interdisciplinaryroapph combining stratigraphy,
sedimentology, palaeontology and geochronologygutiie following methods: U-series, ESR,
OSL, and ESR/U-series. Meanwhile, the palaeoenmisntal interpretation of the Pleistocene
sequences containing the Palaeolithic levels has befined with several biological proxies
(molluscs, beetles, mammals, pollen, plant remaars] sedimentological data (grain size,
geochemistry, magnetic susceptibility, palaeopegiglomicromorphology) obtained on both
loess and fluvial sequences. Moreover the invesbiga lead on the bottom valley fluvial
sequence (the Lateglacial and Holocene) alloweth@oelaboration of a model concerning the
response of the Somme fluvial system to climatianges for the last Myrs. Our data have
highlighted the impact of the 100 kyr cycles orraees formation since +1Myr, and the fluvial
terraces system of the Somme basin has becomeraneé model for the study of the response
of fluvial systems to Milankovich cycles in areabBatacterised by slow continuous uplift.

Compilation of the whole results from modern ardilagical excavations within this



chronoclimatic reference system of northern Frahmevs that human occupation of this area has
been discontinuous and highly influenced by climaid environmental factors. Indeed human
occupations are quite systematically related tbifiérglacial or to transitional climatic contexts
(early or late glacial), as it is demonstrated fratarge number of sites for the last climatic eycl
(Eemian-Weichselian). In the Seine basin, the olotesitu Acheulean archaeological level has
been evidenced within a tufa sequence dated fro® M! (La Celle) but older sites including
Acheulean hand axes are known in the middle tesréezrly MIS 147?).

In the Somme terraces syst@msitu Acheulean settlements where dated to early MI&t12
+450 ka in the 1990s, but new field discoveriesvadid to push significantly the age of the oldest
human occupation during the early middle Pleistecen

The first one discovered in 2009 in Amiens was médgedated at £550 ka using ESR and
terrace stratigraphy (early MIS 13). The newestlifigs have been done in 2011-2012 in
Abbeville, where artefacts occur in calcareous ifllideposits of the "High terrace” (+40 m
relative height above the modern valley bedroclgcakding to terrace stratigraphy, ESR dating
(quartz) and large mammal assemblages, these @dstefan be dated at about 600 ka. They are

thus contemporaneous of the site of Mauer, the-$yggeofHomo heidelbergensis.
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ODRA - BIG RIVER ON THE EUROPEAN PLAIN IN THE LATE PLEISTOCENE

Janusz Badura
Polish Geological Institute, National Research ingé, Lower Silesian Branch in Wroctaw, al.
Jaworowa 19, 50-122 Wroctaw, Poland, janusz.badypg@ov.pl

The development of the river system after regresSiaale Glaciation in western Poland
was not well understood. Based on theoretical apsans assumed that before the forehead
glacier was formed Wroclaw-Magdeburg-Bremen's i@rgimal valley (Keilhack 1906, Kasior
1954, Berendt et al. 1995;). This glacial valleyhe area of Silesia and Lusatia never had clearly
defined borders. Its course was set on the basasotdar incision, which creates a current Odra
valley between Opole anficinawa which flows into the Baruth-Glogéw ice-mangi valley
created in the Weichselian glaciation. Westwardnf&cinawa the flow set wide depression in
speeding up the Elster. Further its course to tbhehiNSea were determined along the Elster and
Aller and Wesser valleys to Bremen. This coursécefmarginal valley was portrayed almost
exclusively in the geographical works of populaesce (Liedtke 1981). In the works devoted to
the development of river terraces and archaeolbgitss more attention was paid to the terraces
of the last cold stage. The problem of ice-margwalley has not been reported. In Polish
literature simply stated that the Wroclaw-Magdebigegmarginal valley did not exist because of
Scinawa river flowed north to the depression, whizhs established in the next glaciation the
Baruth-Glogow ice-marginal valley (Szczepankiewi®68; Brodzikowski 1978).

It was only the work of J. Moll (1997) and latero@ et al. 2001, Kasse et al. 2003,
Hiller et al. 2004) showed that in the Lusatia marginal valley was transformed into a river
valley. Because all publications as well as the-p@s Polish geological maps showed different
age sediments assumed that flowed through the hNysgcka (Lusatian Neisse). Then do not
draw attention to the fact that exactly on the korbdetween Germany and Poland was made
classic geological fault.

A breakthrough in the diagnosis of the river systesnich was built after the Warthanian
stadial in SW Poland allowed the archaeologicataash carried out in Wroctaw, at Hallera str.
Site (Skrzypek et al. 2011, ¥iiewski et al. in print). This position, althoughi$ far from
Nochten by almost 200 km allowed us to demonstitagehigh river terraces situated dated to
about 50-60 thousand years. The position 15 m ala river alluvium from Weichselian

glaciation forced to re-interpretation of what wWiisng the Oder valley. Terrain analysis showed

11



that betweercinawa and Nochten former lower valley was covesdith alluvial fans which
have their sources in the Karkonosze Mts. (GianuiMains), highest mountains of Bohemian
Massif.

On the basis of new geological data can be denaiadtthat the Wroctaw-Magdeburg-
Bremen ice-marginal valley evolved into a riverlegl (Fig. 1, Badura et al. in print). The
estimated depth of 25-30 m of valley incision irades that the river could not leave its channel
until the next ice-sheet transgression. So all Hemian interglacial and large part of the
Weischelian glacial Odra flowed into the North Seamer ice-marginal valley. On the glacier
foreland in the Weiselian glaciation (LGM) createdew system ice-marginal valleys. For this
new drainage system has been Oder, Bobr and Nen&se was captured (Brose et al. 1987).
Changing the Oder flow caused the rock materiahsparted by rivers flowing from the
Karkonosze Mts. was not discharged to the westwlastdeposited in a local basin. At the end of
the Weiselian glaciation three major rivers flowingm the Sudetes Mts. buried the Odra valley,

and thus interrupting the continuity of morpholadiits old bed.
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DEVELOPMENT OF SETTLEMENT IN LIWIEC VALLEY DURING PREHISTORIC
TIMES —PRELIMINARY RESULTS

Faculty of Geography and Regional StLIJEdT(allslan?\l/;rtsit\Narsaw, Poland, emilia_bala@wp.pl

The area of study includes the valley of Liwiecerivwhich lies on the boundary of
Mazovia and Podlasie District. Liwiec is 143,55 kong and flows through Siedice. Plain and
Wegréw Depression, which are part of Mazovia Lowlafitbndracki 2000). This region
characterized by typical post-glacial relief. Thedulating morainic plain is varied by locally
occurring end morainic hills, eskers, kames and sédur covered with aeolian sands (Wrotek,
2002, 2006). The characteristic feature of thisaai® occurrence of numerous swampy
depressions.

Archaeologic investigations in the region of Liwigeer have been carried out since the
end of XIX c. by Warpechowski, Wawrzeniecki, Glod#malaga, Gtowacz 1986, Kalaga 1989)
and tuniewski (Figiel 1998). Their interests cortcated near \Wgrow and Liw. Since the 80’s
in XX c. in the Liwiec valley have been carried qarbject of Archaeological Map of Poland
(AZP). The main performers of AZP in this region reeeJ. Kalaga, W. Wrdéblewski, J.
Andrzejowski, M. Wielgus, B. Moszcagka, K. Cwetsch, B. Biagczak and M. Figiel.

According to above authors the most popular regitmrsPrehistoric settlement were
situated near the river and its tributaries. AteSehave been finding the most often in the river
valley, not so often in the areas that lies farviér, what was caused by “light” soils that occu
in the river valley bottom. Fluviosols developed sendy loam and only locally gleyosols on
loam rich in clay. On the terraces and denudatedaimic plain, cambisols and luvisols
developed on silty and sandy loam, only locallynas®ls and podsols on sandsg¢@2ki 2007).
The other very important factor of settlement atican in that region was the river, which was
navigable most of the year and people could uas & communicative route. Those two factors
have made a very good conditions for developmentagiiculture in Prehistoric times.
Furthermore, most settlement points have beentsdua the regions that have had a good access
to water. However the plains, situated far off watethis case Liwiec river and its tributaries
were not that attractive for Prehistoric settlem@toblewski 1984, Briyczak 2003).

The oldest artifacts that have been found in treemeémed area come from the Mesolithic

period. Their location is very irregular along tlibole Liwiec valley. In the course of time there
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have been appearing more and more new settlemetksm@mps and settlements that were
situated far off the river. The most representative the Middle Age and the Iron Age periods.
Also it is noticeable concentration of artifactaneome towns and villages, what indicates on
special attraction of those places. The most diveacegions in the Prehistoric times were:
estuary of Liwiec river with neighbourhood of Karfigyk village and also \&grow, Liw,
Jarnice and area between Liwiec and its tributapgtikzyh river. In those places there are most
archaeological sites. Many of discovered archaeol®ifes are multicultural, what is an
argument for continuation of settlement patterogfearlier periods.

In the Liwiec valley have been found many Prehistoemeteries as well as single graves.
The oldest cemetery is dated on Globular Amphoiauiof the Neolithic period, which have
been found near Niwiski village (Cwetsch 1986). Mok cemeteries come from the late Iron
Age, representing the Przeworsk culture, Lusatiditue (late Bronze Age and early Iron Age)
and also Flared Graves culture from the Iron AgbkeskE objects often accompany or are
neighboring with discovered settlements or campsitere rarely early Medieval fortresses.

In studied area 9 early Medieval fortresses hawn lfeund, mostly from the Early Middle
Ages and Middle Ages period, which are located ardBow, Grodzisk, Klimy, Krzymosze,
Kucyk, Lochow, Mordy, Wgrow and Wytazy. They are quite much distant frameself. Their
common feature is the location at the riversidéerofin the meander or in the anabranched
channel of Liwiec and its tributary. The best preed are early Medieval fortresses in Barchéw,
Grodzisk, Krzymosze and Wytazy, the others objects seriously changed by human or even
entirely destroyed.

The preliminary analysis of the settlement in theiéc valley have confirmed results of
studies from other regions, that the valley witlleyaslopes and margin zone constituted the
preferred area of settling in Prehistoric times é&eh 1986, Wroblewski 1989, Figiel 1998). In
each periods the width of the settled zone develdfmenm a few up to a dozen or so metres. The
earliest were settled areas near the river chaandl its tributaries. In the course of time
settlements were located more often on the vallgyesand terrace, and in the late Middle Ages
the settlement have been moved deeper into pl&akda, Glowacz 1986). Watershed areas
were free from the settlement (Wréblewski 1989)s ppossible, that a safety played an important
role in the location of early Medieval fortressés they were located between anabranched

channel of river, bluffs, or even on the hummocksased in the bottom of muddy valley.
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Additionally, important thing apart from embankmgnivas a moat surrounding the early
Medieval fortress (Wrdblewski 1991).
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OBRESOC project try to combine environmental archaeological data on the first LBK
farmers (5600-4750 BC)? The precise paleoclimaticords of this period are still rare in
continental Europe and environments can rarely &gedd with any greater precision than
approximately a century or more. Yet, to measueerésponsiveness and resilience of the LBK
socio-natural system to climatic impacts, it is essary to generate proxies with a high
chronological resolution. The latter need to beisth within large populated areas and along
main pathways such as fluvial valleys (eg. VistUlggza, Rhine rivers and Paris basin). Most
scientists have focussed on studying loess regetiments relationships since the middle of
the 20th century (Clarke, Lining, Barker, Kruk...ytkihere is little evidence on (1) how and
with what intensity valley bottoms were exploitedtiaat time, nor (2) what configuration and
characteristics they presented, and (3) what wereénipacts of hydrosedimentary dynamics, on
LBK societies and afterwards on LBK sites themsel\&rchaeological data located in fluvial
environments appear relatively few at the scalthefLBK region, that opens questions about the
real societal choices or the post-depositionnadots$f (versus the hidden reserve, Berger 2011).
Recent data have demonstrated that soil cover Wfasett in the Central European (Rittweger
2000), like in western European floodplains (Ber2@o5).

Our research have concentrated on a large transextres in well-studied areas, with a
high palaeohydrological potential. The valley o€ thpper Vistula is well documented since
many years (Kalicki 1991, 2006) that allow us tetfiglocate the fluvial data corresponding to
the Early Neolithic period. Vistula river downstneaf Cracow Gate flows through the western

part of the Sandomierz Basin. Erosional relieflifse areas, developed on the Miocene clays,
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was covered with the diversified Quaternary sedisieRrom the north the river valley is
delimited by the erosional edge of the Proszowig#ahd, to which adhere two Pleistocene
Vistula terraces (8-12 and 15-25 m above the rpest) covered with the Vistulian loess. From
the south the valley is bordered by the Gdow Uplardch is dissected by several small
tributaries of the Vistula river. At their outletbere appear the Neoholocene alluvial fans
accumulated in backswamps. The flood plain is 3n/vkide and elevated about 4-5 m over the
Vistula bed. It has very complicated morphology atrdcture with numerous palacomeanders or
their systems cut off in different periods of thatéglacial and Holocene, and rest of the Young
Pleniglacial and Late Glacial alluvial braided pkifunctioned as backswamps during the whole
Holocene. Alluvia are 4-15 m thick and they ararfed by channel deposits: sands with gravels
in lower part and sands in the upper one, and highgrofile by overbank deposits — sandy silts,
silts and clays. The investigates sedimentary aeshare abandoned palaeomeanders at LasOwka
and Rybitwy (KR-L1, KR-R1) and backswamp on floaapl at Brzegi (BRZ-0) located some
kilometres downstream of Cracow downtown in southgart of wide valley floor, which (i)
acting as sediment traps hosting well-preservedr@mwmental proxies, (ii) containing well-
datable materials for constructing age-depth modeld (iii) can provide over a thousand year
proxy records per site.

On all cores, high resolution analyses of abandoctehnel fill deposits (grain size,
geophysics, geochemical, micromorphology) and biptoxies (charcoal fluxes, pollen, macro-
remains assemblages, ostracods and calcium caebdmatnarkers) were performed to
reconstruct paleoenvironmental dynamics. Thesaidecchanges in fluvial activity, forest fires,
and vegetation evolution, which may be linked toi@dtural and pastoral activities as well as
climatic and hydrogeomorphic changes.

First results show a synchronous evolution of tlyerdlogic regime of some major
European watersheds. This puts forward the occceresi a climatic shift during the Vith
millennia, as a result of changes in the North-AtiaThermohaline Circulation. We will discuss
the impact of such changes on fluvial regimes ssaild vegetation in valley bottoms, as well as
the implications on LBK communities.

This research was supported by a grant of the RrBesearch Agency ANR-09-CEP-004-
01/OBRESOC.
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The territory of southern Poland marks the northeonder of the Szeletian settlement.
Within the territory of Poland, the Szeletian satibnt is noted in three regions: Silesia, Krakow-
Czestochowa Upland and the Carpathians. Few Saelsites known from the excavations
within the Polish territory indicated that the k=mtient was short-term and not intense. Thus,
Lubotyn 11 site in the SE part of the Glubczyce Plateatitlas been being excavated by us since
2006 merits more attention as this place is thieest Szeletian site found so far in Poland and
also one of the best preserved within the whola aoeupied by this culture. As one of very few,
allows us not only to analyse archaeological makebut its environmental context as well.

The camp in Luboty is a very typical example of the Palaeolithic diieation taking
advantage of all terrain features: situated altvegroute linking the south and north, an excellent
vantage point — lying on the top of the highesvalien in the area — and rich flint outcrops in the
direct vicinity of the site. Loess, in which thelice were deposited, protected the site and
contributed to preservation of a utility level betcamp and charcoals.

The site occupies the top part of a moraine hid9(8 m), connected with the Oder
glaciation, built of gravel and sand formationseimsected by frost wedges and covered with a
relatively thin (1-2 ) loess cover. In the conta€tthe loess cover and fluvioglacial sands and
gravels, in some part of the examined space a liég@k very sated with charcoals was found,
being the remnants of the utility level of the cam least two hearths were identified in the
layer. This layer and the loess covering it conttithe main source of artefacts.

More than 10,000 flint artefacts come from the eatimns. Almost all artefacts are made
of flint found in the direct vicinity of the siter @t the site. There are few items made of other ra
materials: quarzite of southern (Moravian) provaone and radiolarite, probably also of the

southern origin. The structure of the inventoryyigical for a basic site: core frequency is less
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than 3 per cent; the tools constitute a bit moea th per cent, a debitage dominates, with a very
distinct predominance of flakes over blades.

Regular flake cores dominate or flake-blade cofé® share of blade cores is relatively
high. The forms without preparation or with vergniied preparation dominate. There are few
discoidal cores and one Levallois core. The groufmals consists of tools typical for Szeletian
units. The tools made mainly from flakes, rarelgnir blades or non-industrial pieces, include
mostly non-characteristic flakes or bits, more Isaretouched flakes. Among the other types of
tools, end-scrapers dominate. The next group ofsteoe side-scrapers, notched tools and
denticulate tools, single splintered pieces, orypiedl perforator and a racklet. There are no
burins.

The special group of tools are leaf points. Thesanly few of them in the tool group,
together with fragments and unfinished forms. Mothem are preserved fragmentally. The
points preserved intact have round bases, thréleeof are the typical Szeletian leaf-point with
bifacial retouch. Bifacial retouch (partial) is @ature characteristic for the group, also on the
other tools, mainly side-scrapers, retouched bladdslakes, as well as on single end-scrapers.

We have some palaeobotanical data coming from ahgglogical analysis and results of
the analysis of wood macroremains. The data showvery interesting picture. Among few
pollens, there is mainly birclBétulg), much less often pind’{nug and one alder polle\(nusg.
Shrubs are represented by a single dwarf birchepoBetula nanatype), sea-buckthorn
(Hippophaé and juniper Juniperu3. All charcoals belong to pinéi{nug. We can talk about an
environment of forest-tundra type, characteristicthe interstadials of middle part of the OIS-3
in Poland.

¢ datings coming from samples taken from heartssatitement layer confirm generally
such age. But they cannot be unambiguously intexgré&o far, six datings within the range from
44 000 +1000 to 35 100+800C BP come from the site. After calibration, theedamay be
widely placed between 50 000 and 38 000 years BPjn period between GI-13 and GS-9 of
MIS3.

The camp in Luboty is not the only Szeletian site in this region.tihe vicinity three
another sites has been revealed (Pilszcz 63, Pil64cand Dzietyslaw 79), at the moment
known only from the surface surveys. At these sitbe strong prerequisites indicating the

presence of next traces of the Szeletian settlemera found.
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All the sites mentioned above are clustered in iy genall and exceptionally important
region, in the southern part of the Glubczyce Rlat& his region constitutes a direct foreground
of the Moravian Gate, a depression between thedldagms and the Sudeten constituting the
Oder valley. During the Palaeolithic, the gate wasmportant point linking the southern Poland,

mainly Silesia, with Moravia.
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In the study of settlement processes after LGM dbecad and development of the
Magdalenian settlements crucial. Eastern bordethefmentioned taxonomic unit covers with
eastern Polish borders. Recent years have ledetdifitovery indicating more clearly that the
south-eastern Polish territories were an importaitural centre of the Magdalenian settlement.
With regard to a very important point on the maptled Magdalenian settlement it is worth
mentioning the site in Wierzawice, district4agsk, which has been explored since 2009.

The site is located in the south fromzhgsk, within the central-eastern part of the
Sandomierz Basin, on the eastern periphery of tileuszowa Plateau. The site is located 188 m
above sea level, about 10 m above the presentalby\floor, on a gentle slope of the hill. The
distance from the site to the present-day bed ef3hn river is about 2 km. Archaeological
artefacts have been located within the illuvialibam of the lessives soil developed on the slope
created in periglacial conditions.

Archaeological materials include a small area ofes& square meters. Lithics occur as
clusters separated by areas where the remaingssenimerous and scattered. The clusters are
very consistent in diameter often less than 20 They include mostly 200-400 finds, mainly
debitage and chips, less often microliths.

The most spectacular discovery of the current rekeia to reveal a very well-preserved
stone structure, which can be interpreted as aireafahe hearth. Some stones - both pebbles
and plates show the signs of intentional actionhipging or polishing. Additionally the
numerous traces of haematite use are visible. Témepration state of the site allows us to trace
the planigraphic systems and thus the activity ganghe camp. Obtained data lead us to make
an interpretation of the site as a short-term, omoeupied hunting camp?C and TL datings
indicate that it was used in Gl-1c, which makesne of the youngest Magdalenian sites in

Central Europe.
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The site in Wierzawice is one of the few known tptlee Magdalenian sites in the region.
Apart from that it should be mentioned a small megeies uncovered in Grodzisko Dolne,
Htomcza and gka and a single discovery of a harpoon in Przémihese points are closely
related to the course of the San river and, akercase of gka, its tributary — the Wistok river.

Thus, they indicate a very important role playedthg San river valley as a route of the
Magdalenian settlement spread to its eastern barder
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HUMAN IMPACT AND ALLUVIAL SOILS IN THE ZITNY OSTROV  ISLAND
(SLOVAKIA)
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The paper presents results of a palaeobotanicatamgs of two terrestrialized
palaecomeanders from Zitny ostrov island (SW Sloajakdudvah river palaeomeander (infilled
with mineral deposits, Stirova site, PidGt et 813 and Danube river palaeomeander (organic
alluvial soil, Vraka site, PiSut et al. 2011, 2012) were analysed bwmmeof pollen and
macrofossil analysis.

The meanders were cut-off during the Subborealodewhen the land was still mostly
covered with mixed Pannonian forest of associafixino pannonicae—Ulmetum. In low-lying
depressionsAlnus glutinosaformed typical alder carrs (Alnion glutinosae). Wihe mid-19th
century the whole region was strongly influencedshgllow groundwater and periodical floods,
as reflected by pollen of aquatics and marsh spedibe largest decline of alluvial forest
occurred during the Subatlantic period. Local hgdral succession of vegetation in abandoned
oxbows exhibit characteristic phases with somelamfeatures in both studied sites.

The study brings new data on past distributioneskesal species, which are currently listed
as endangered, rare and protected @adiummariscus Nymphaea albaNuphar lutea, Trapa
natang and elucidates a formation of local vegetatioardhe past millennia. Present-day habitat
is a result of landscape changes, which have besocated with draining, intensified

agriculture, ruderalisation and spread of invaspecies.
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Wielka Wies site 25 (AZP 105-65;68) is located approximatelyn® south of Wojnicz in
the district of Tarnow (Matopolska province), inetfDunajec river valley. From the east its
boundaries are formed by the palaeochannel obthajec river whose channel is still visible
in the relief and where you can find a row of per@ehd small ponds. From the west side it is
enclosed by the Partigka Hill and the trunk road (DK 975) which sepasatdrom the hill. The
site was located during the surface research ir® {@&tera et al. 1989). In the area closely
adjacent to the site of Wielka Wi5 the site Wielka Wie26 (AZP 105-65; 69) was located
(Cetera et al. 1989: 316).

After verifying the excavations we see that we h&wedo with one site with two
independent phases of settlement. The settlemetiteoLusatian culture is concentrated in the
south-western part (Wielka Wiesite 26 and the southern part of the Wielka d\&ge 25).
During the excavation works several storage pitseveiscovered with ceramic material which
dates back to period V Bronze/Hallstatt C. Giveat thost buildings which have been discovered
in the immediate vicinity of the trunk road dateckao this phase of settlement we can assume
with a high degree of probability that the centfeh® Lusatian settlement was located further
west of the area of the existing road and at tbé dbthe Panigska Hill.

Excavations on the site were preceded by studieyyube geomagnetic method. The
fluxgate type of magnetometer of the Geoscan Relsearmpany, model FM 256 was applied,
with the measurement resolution 0.1 nT and measenmetime equal 0.1 second. The research
was conducted in the grid with a side 0.50x0.25along measurement lines with the distance
from each other by 0.5 m, every 0.25 m on the lwéhin squares with the side 20x20 m.
Measurements were carried out in the so-calledZaig-node (the instrument was moved during
the registration of measurements in both direc)ioAdter completion of each measurement
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within the given square, the position of the instemt’s probes was corrected. The research
included the total surface area of 1.28 ha.

The apparatus used for research is the gradiometegn instrument which examines the
difference between the value of the magnetic fettdngth on two different heights (thus on the
maps of results we can see the negative valuesjade of Geoscan Research apparatus the
distance between the probes is 0.5 m. Gradientureragnt allows to more effectively section
off the shallow objects interfering with the magodield than the measurements of the total
magnetic field strength. The instrument FM 256 doatsmeasure the total value of the magnetic
field strength of the Earth but only the value tsf vertical component. The apparatus allows to
observe the changes of the field’'s strength indlger to the depth of about 0.5-1.0 m. In case of
tracking the strongly interfering objects of thegnatic field (e.g. pottery kilns, bloomeries), the
tracking depth increases to several meters.

The preliminary results of the study were obtainagsing the program Geoplot 3.0
(Geoscan Reserach) and Surfer 9. The results eseried as gray-tone maps, black corresponds
to extreme positive values of the Earth’'s magnfic and white to negative ones. The maps
depicts the probable locations of archeologicakatsj on the site. Punctual object like pits or
hearts are visible as well as one linear obje@roindeterminate character which runs along the
eastern part of the site.

During the excavation research four types of arcloagcal objects were identified. These
include resource pits, post-pillar holes, cottagred hearths. Moreover, a long, linear object was
observed, located parallel to the abandoned charfirileé Dunajec river. During excavations the
linear object was only noticeable on the NE parthef site. It was elongated in shape, about 150
m long and 1.5-2.0 m wide. The outlines of the dgnky color layer of the filling up was well
visible against the surrounding soil of a lightetozir. During the exploration of the filling up
single little fragments of pottery and daub werenfd. Small dimensions and a bad state of the
preservation of artifacts made it impossible tcedmine the chronology. But one of the pits was
cut into the filling up of the elongated object anidcontained pottery from the Roman period.
Therefore, the layer of the elongated object méstskightly older than the pit. All the facts
mentioned above suggested an anthropogenic chacddtee linear object yet the cross-section
excluded this possibility. The vertical projectishowed a natural geological character of the

object. There are two ways in which we can exptlagorigin of this elongated object:
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* it is coluvial (deluvial member), slightly slope tioe valley axis and deposited under the
edge of the valley site during Roman phase of trafalsic events clustering and then
cover with overbank alluvia,

« it is flood channel cut and fill in the flood plafterrace?) during this phase.

A series of borings should clear up this question.

The other objects at the site can be classifiefbaistypes of archaeological objects. The
first group- resource burrows- can be dated backhé&operiod V Bronze/Hallstatt C and is
connected with the settlement of the Lusatian celt@bjects of this type occurred mostly at the
Wielka Wies site 25 on its south-western part and at the Viislkes site 26, in both cases they
were located directly by the existing trunk road BF5.

The next group of objects, in the form of postailholes, most often accompanied the
cottages creating their supporting structures companied them most probably creating pens
of the zeriba type. Unfortunately, due to smalksithickness and a small amount of magnetic
material these objects were not perceptible orgéwphysical map, contrary to cottages - another
type of objects which were singled out and whickspite quite small thickness (~20-40 cm),
were captured on the geomagnetic map. Objects@metttangular plan had the dimensions of
2x3 m. Dwellings sunk in the ground had pillar stawes. The structure corresponds to the
analogous dwellings attributed to the Przeworskuce] e.g. constructions from the Wojnicz site
3 (Cetera et al. 1989), which was confirmed bydtuely of ceramic material.

The largest group of objects, which was documentedhe site included hearths. During
the excavation research more than 100 objectsi®type were noted. In the vast majority they
were made of burnt clay, wood ash and burnt stofexg. occasionally they included the ceramic
material. Due to the structure and shape of hedthesrectangular outline dominates), hearths
can be connected with the settlement of the Przgwoulture. Hearths of this type were
discovered on the sites of Przeworsk culture, amuthgrs, at Tarnowiec, district of Tarnéw
(Szpunar, Oknaski 2004), Koszyce Wielkie, district of Tarnow (Smar, Szpunar 2004), Strzelce
Wielkie, district of Brzesko (Kordecki, Okski 1999), Gorzyce, district of Tarnéw (Szpunar,
Szpunar 1991), Wojnicz, district of Tarnow (Bgielewska 2010).
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Influenced by the Rhine river and later by theiiler, structuring hydrographical elements
of the upper Rhine graben, the micro region of Golimas been the object of researches which
aimed to understand its Quaternary evolution thinodifferent environmental thematic. Helped
by preventive archaeological excavations condudtezse last years in Alsace, extensive
geoarchaeological studies in this area led to sbibyaleoenvironmental indicators completing
these researches: historical modification of theiYler plan and development of a particular
pedogenesis in hydromorphic condition which hasawmhpletely restrain the occupation of the
region.

The archaeological survey and the excavation of site of Bischwihr Muelhaeckey
allowed to collect and to complete data which ctimraze the specific evolution of the site since
the last Quaternary glaciations (i.e. identificatiof paleotopography, determination of
sedimentary sequences, pedogenesis and occup@iEs s

These data associating environmental and archaealogdicators aimed to be developed

and compared to other sites of the Colmar regi@mniphasize their postglacial evolutions.
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Settlement zone to the east from Cracow extends3@okm along the loess terrace of
Vistula river up, to the city of Brzesko Nowe, Igaolia-Wawrzéczyce commune. It is fairly well
archaeologically and palaeogeographical (Kalicki919 2006, there further references)
recognized. Especially frequent are traces of theeworsk culture (Dobrzaka 1997, there
further references) followed by finds from the BKarSlavic culture (Parczewski 1988;
Dobrzaiska et al 2009). The results create unique possibilitiesaioalyses of the changes of
land use in the studied area triggered by natur@lhaiman impact.

Exiting the Cracow Gate, the Vistula river contiautirough the western part of the
Sandomierz Basin. Erosional relief of these ardagseloped on the Miocene clays, was covered
with the diversified Quaternary sediments. From rloeth the river valley is delimited by the
erosional edge of the Proszowice Upland, to whditeae two Pleistocene Vistula terraces (8-12
and 15-25 m above the river bed) covered with tlgwian loess. The terraces are drained by a
few permanent streams flowing down from the upland a network of dry fluvio-denudational
valleys (dellen). The flood plain is 3-7 km widedaelevated by 4-5 m over the Vistula bed. It
has very complicated structure. At its bordersgerly in the south in wide depressions of the
Drwien and Drwinka rivers, in a few places beneath theate edge, and downstream of
Niepotomice also between meander belts, there\wohfragments of the Young Pleniglacial and
Late Glacial alluvial braided plains. Elsewhere, tire valley bottom numerous abandoned
channels can be found — single or their systemsy Titdicate the Holocene lateral migration and
avulsions of the meandering river bed. Alluvia bé tflood plain are 4-15 m thick. They are
formed by channel deposits: sands with gravelowet part and sands in the upper one, and
higher in profile by overbank deposits — sandyss#ilts and clays. From the south the valley is

bordered by the Gdéw Upland which is dissectedawersal small tributaries of the Vistula river.
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At their outlets there appear alluvial fans. Theé@velopment was especially intensive in the
Neoholocene, when they were being formed on thedtéole sediments of backswamps.

In the area of our interest settlements from then&o period concentrated near and at the
edge of the loess terrace of the Vistula rivewdis favorable for agriculture — fields could be
located on fertile soils of terrace flats, whiledgn-like cultivation was carried out at the teerac
foot. Easy available were also resources (foddethe flood plain. Such a location was typical
for all areas of the Lesser Polish loess uplands.

In the Roman period the terrace edge was utilizpraduction or production-habitation
zone, especially when slopes were not very steeph & location was convenient for interred
structures, such pottery kilns. Structures of tragpction zone can be found also in lower parts
of the terrace edge, or on elevations within tle®dl plain. It was possible because the valley
bottom was drained as a result of Vistula incis{pobrzaiska, Kalicki 2003; 2004) that also
opened access to resources of the plain. Due tprdsence of small streams - tributaries of the
Vistula flowing at the terrace foot - inhabitants the area and people involved in various
economic activities had unlimited access to theewakhe Vistula itself was rather not used for
that purpose. Instead, it played an important oblater route.

Local palaeogeographic situation during the Romarod created convenient conditions
for penetration of the valley bottom by man, vemyportant for Vistula settlements. People
obtained there raw material for pottery productijonerbank deposits, Miocene clay, oak timber
and effective fuel (oak wood) for iron and bronzerks (Dobrzéska, Kalicki 2003; 2004 there
further references).

An example of iron production center at Igotomianfrthe Early Roman period (phase B2)
indicates that demand for iron implements couldsagsfied even with very limited local ore
resources (Dobrzanska et 2009). However, due to this fact the iron produttweas episodic
(frequent finds of furnace slag indicate that malmlf-products were produced).

In contrast to iron metallurgy, pottery productionthe area of our interest was very well
developed. Easy access to high quality clays, &mel water created suitable condition for
development of settlement structures and potteogymtion in the Late Roman period, phases
Cla—C3 (Dobrzeska 2011, there further references).

One of the consequences of settlement and ecordew@opment between th&%half of

the 2 century till the end of the®Bquarter of the  century was increased demand for wood. It
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slowed down regeneration of oak on the flood plé&inthe same time we observe felling trees
caused by bank erosion related to increased flamised in turn by climatic changes.

In the Early Slavic period, between th¥ Ralf of the §' century and the" half of the ¥
century settlements were located close to thederedge. Inhabitants of Vistula settlements lived
on husbandry and land cultivation (Parczewski 1988art from agriculture, people were active
in wood craft, tar production, manufacturing of tianade pottery, and — occasionally — in
bronze work (Dobrzeska et al. 2009).

Although the Vistula valley was quite intensivelsed in the La Téne from th&'8. BC till
the first decades of thé't. AD (Poleska 2006), human pressure on natundt@mment at that
time was incomparably smaller then during the pefikconomic activities in that regiowef(
suprg. The same can we said about periods to folloverdlore we cannot accept the notion that
intensive exploitation of forest resources of thstMa flood plain was started at the turn BC/AD
and lasted to the midth4century (Madyda-Legutket al. 2005). Detailed analysis of “Roman
phase” distinguished by the referred authors (ABR%-AD) which “resulted from interaction of
climatic and human factors” throws new light onctiuating exploitation of the Vistula valley.
Absence of evidences related to beginnings of egeneration in last decades BC and first
decades AD might be related to activities of peablthe Tyniec group, phase lll, very active in
various fields of highly specialized production feoy, bronze and iron workshops; Poleska
2006). Loose settlement in phase B1 (B1lb-B¥c,AD 30-80) and slightly more intensive yet
still not demanding great amount of wood in phage(BD 80-160), could had contributed to
regrowth of trees. Then came the period when regéna of oak completely died. It was in
phase B2C1-C3 (AD 160-375), corresponding with ¢oétion of Late Roman settlement and
economic activities. Towards its end (AD 325-3%)Madyda-Legutko et al. (2005) distinguish
a period without felling trees but also without oedgenerations. It is being linked with
“‘complete deforestation of the valleysi€!) or perhaps with ,unusual stabilization of theem”
and ,very wet time marked with intensive floods ftwod plains of rivers” in south Poland and
Germany. To back up this concept the authors relgally oaks on north German peat bogs about
AD 350 caused by increased ground waterfs l(euschner et al. 1986). However, such an
interpretation is hardly acceptable in the lightpaflaeogeographic evidences from the Vistula
valley near Cracow, as deep incision of the rivastihave drained habitats on the valley bottom.

Research of Bednarz (1990) indicate that increasmidity in valleys is not harmful for oaks
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but rather facilitates their growth. Absence ofifg during that short period was rather caused
slowing-down river activity after the “La Téne-Romphase” about 1800 BP (on that time are
dated the youngest transformations of river chanaet sedimentation types near Cracow, in the
upper Vistula basin, and in basins of other Cerff@opean rivers; Kalicki 2006 there further
references).

Decreased bank erosion of the Vistula terminateslivdry” of trees washed down from
banks bordering its flood plain. Moreover, at thate river forest were already cleared to some
extend by man, as testified tree trunks founditu in alluvia. Certainly, we cannot speak about
“complete deforestation” of the valley, as fluvaadtivities were limited to lower flood plain only.
Only settlement decline about by invasion of EurdpyeHuns (AD 375) created favorable
conditions for oak regeneration, observed about48D (Dobrzaska, Kalicki 2003; 2004). It
appears that decisive in this process were humatedefactors and not drying climatef.(
Madyda-Legutko et al. 2005). It is because loc#éhgageographic changes were not significant,
the flood plain still existed, while floods — addne — effected only oxbows and depressions. Oak
felling increased in the mid"scentury AD when activities of the river augmented.

Aggradations in the Vistula valley following the Ran period increased ground water
level. In consequence, lower flood plain disappgakater on and active meander belt above the
average bottom level was developed. In new palampgphic situation, when many placed of
the plain were flooded, access to it became ditficdonetheless, in the Early Medieval period
(Early Slavic and Tribal periods) it was still wt#gd with various intensity (Dobraska et al
2009).

Observations presented above clearly contradictnttion that till the end of the™
century AD flood plain of the Vistula valley wastngsed by man or used only in minimal degree
(Madyda-Legutko et al. 2005, 314, 317). In our apin resources of the plain were exploited
with various intensities in the period df-60" centuries.

It is commonly accepted that in choosing settlenptates man looked for environments
best suited to his needs. Results of analysis @fi@uic activities of inhabitants of the Vistula
valley in the Roman and Early Migration periodsde#o a few conclusions complying with this
notion.

Settlement was closely related to morphologicalrblgjical situation. Sites were being

located close to the terrace edge, between ecosysté the loess terrace and the flood plain,
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with optimal conditions for multidirectional econamactivities, both agricultural and non-
agricultural. Moreover, terrace flats were verywement for land communication in contrast to
not easy accessible flood plain. The Vistula rigerved as water route, while small creeks
supplied to inhabitants. Although natural resour@esilable for inhabitants were the same, they
were not utilized in the same way what was relatedifferent settlement models. Settlement of
the La Tene period is insufficiently recognized asahnot be characterized in detail. In the
Roman Period (especially in th&-a" cent.) an important role, apart from developedcature,
was played by various non-agricultural activitisscontrast, economy of the Early Slavic period
was practically entirely agrarian. These differentmind their reflection in location of domestic
and production structures. Settlement sites froemlRbman Period can be divided into two zones.
Houses were built on terrace flats close to theater edge, while production structures linked
with use of fire — on terrace slopes. Sites frora farly Slavic period were mono-zonal.

Dwellings were located on places of production zoofe the Roman period settlements.
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The Wierzyca valley, in the section below Pelptianstitutes a border between the regions
of Central Kociewie and Eastern Kociewie. In itause the Wierzyca river uses a system of
subglacial channels. The channel section are seplalsy gorge sections. Within the channel
sections there are widenings of the valley withaaib character. Between Pelplin and Brody
Pomorskie the Wierzyca valley is relatively widedadeeply cut into the surface of the rolling
modulating morainic plateau. The surface of thea@rounding the Wierzyca valley is built of
basal and flow tills. At the bottom of the valldyete are sandy sediments of fluvioglacial and
fluvial origin. As it was already mentioned, withine analyzed section of the Wierzyca valley
there is a clear widening. On sandy-clayey sedigjd®esta, silty-peat, humus alluvial soils were
created there and on. These soils, due to thesigdlyproperties were much easier for cultivation
than brown or black soils on the morainic platdagan be concluded that it was the character of
the soil cover and access to water that was tha toaation factor with respect to the Neolithic
settlement in his area. Another advantage of thiéeseent location in the valley was protection
against unfavorable impact of climatic conditionginly north-western winds prevailing there.
Another factor facilitating the settlement is tiedief of the valley bottom. The outwash terraces
occurring in the valley above the floodplain, offér shelter during floods. Taking into
consideration the above mentioned natural conditaoturring in the Wierzyca valley, it can be
stated that his valley, and especially its lowert,paas indeed an ideal place for settlement.
These conditions were appreciated already in thaithe period.

In this part of valley are localized several araiagical points of settlements. For example

Rozental and Brody Pomorskie. All points below to FelnBeaker culture.
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Bieszczady Mts. are the most eastern part of PQlaipathians, Alpine orogeny. The study
area is located in south-east part of Poland. Relselaas been carried out on Bystry and
Roztoczka flows. They are located on the oppositees of Okgglik, which is a good starting
point for the implementation comparative study.

The study of river habitat is the basis for rivetolegical restoration and basin
environmental management. It is the only methocafsessing impact human interference in the
surrounding environment. This baseline referenaaviges a sound basis for describing the
physical character and assessing the habitat gulit00 to 1000 m lengths of river shown on
different thematic maps (Fig. 1)(Buffagini, Erba020 Krzemi@& 2006). The use of a standard
field method, with associated accreditation costratratified random sampling strategy and
computer database all provide a robust foundatownh&bitat quality assessment. The outputs
have a sound statistical basis and satisfy thetipgh;meeds of river management as well as
providing policy-makers with relevant informatioe can observe effects of deforestation and
what results of it in the future. All collected this way information may be used in further

geoarchaeological research.
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Bieszczady Mts. are the most eastern part of PQlasipathians, Alpine orogen. Carpathian
settlement started during the Bronze age with ek f population in the Middle Ages. In the
alluvial profiles of the San drainage basin we fburaces of large Medieval deforestation
(Kukulak 2004). Review of literature is due thas face of deforestation in upper San river basin
was unequal over the last 4-5 centuries. Follovtimg initial phase increased emigration and
logging in the 16th century, the first anthropogtes culmination, there has been marketing
recourse in the 17th and early 18th century. Ineifudy 19th and 21th centuries was the second
culmination of anthropopressure forced mainly iases population and cereal crops and root
expansion. Decline 19th and 20th centuries wa$durperiod of development and the wood
processing industry related deforestation. Theseplases alternately in the environment valley
appear to have the biggest influence on the cofrdeivial processes in upper San river basin
and its tributaries. There are layers of detritnd &agments of woods in the limit between
overbank and channel facies. Depopulation of thea after Second World War Bieszczady led
to reforestation (Winnicki, Zemanek 1998).

Detailed studies concentrated on accumulation eantsport of wood debris by the river
channel, changes of number of organic in alluv@a ebnnected with different scale of human

impact on this territory. (Fig. 1, 2)
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THE TEMPORAL AND SPATIAL QUANTIFICATION OF HOLOCENE  SEDIMENT
DYNAMICS IN A MESO-SCALE CATCHMENT IN NORTHERN
BAVARIA/GERMANY

Markus Fuchs, M. Will, S. Kreutzer
Department of Geography, Justus-Liebig-UniversitgsSen, D-35390 Giessen, Germany
The Aufsess river catchment (97 ®nin northern Bavaria, Germany, is studied to dithb

the Holocene sediment budget and to investigatesedenent dynamics since the early times of
farming in the 3 millennium BCE. The temporal characterization lé sediment dynamics is
based on an intensive dating program with 73 OSL1aC ages. To estimate soil erosion and
deposition, colluvial and alluvial archives are estigated in the field by piling and trenching,
supported by laboratory analyses. The sedimentdiusigpws that 58% of these sediments are
stored as colluvium in on- and foot-slope positjd@% are stored as alluvium in the floodplains
and 33% are exported from the Aufsess river catchn@olluviation starts in the End-Neolithic
(ca. 3100 BCE), while first indicators of soil eims derived alluviation is recorded ca. 2-3 ka
later. The pattern of sedimentation rates alsolayspdifferences between the colluvial and
alluvial system, with a distinct increase in thedile Ages (ca. 1000 CE) for the alluvial system,
while the colluvial system records low sedimentatiates for this period. A contrast is also
observed since Modern Times (ca. 1500 CE), withemsing sedimentation rates for the colluvial
system, whereas the alluvial system records ddogeastes. The different behavior of the
colluvial and alluvial system clearly shows the #ioear behavior of the catchment’'s fluvial
system. The results further suggest that human dmisamost probably the dominant factor

influencing the sediment dynamics of the catchnserde the introduction of farming.
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MID-HOLOCENE ALLUVIAL RECORDS IN THE PARIS BASIN (F RANCE):
MALACOLOGICAL CONTRIBUTION TO PALAEOENVIRONMENTAL
RECONSTRUCTIONS

Salom Granai*, Nicole Limondin-Lozouef

1 CNRS, UMR 8215, Trajectoires, France, salomegr@nhaihoo.fr
2 CNRS, UMR 8591, Laboratoire de Géographie Physidtrance, Nicole.Limondin@cnrs-
bellevue.fr

In the context of rescue archeology, an intensifelork has been undertaken since past
decades on alluvial sequences from the Paris BasMorthern France. Palaeoenvironmental
reconstructions were conducted using a multidisw@py approach based on several bioproxies
(Limondin-Lozouet, Antoine 2001, Pastre et al. 198000, 2001, 2003). Among them, molluscs
appear particularly important as they are one @ liest preserved groups within alluvial
sequences. For the first half of the Holocene, tdposits formed in riverbeds. These deposits
yield detailed and homogeneous malacological ssawes describing the spread and
development of forested areas. The biogeograplsowfe identified species enables to build a
biostratigraphical framework showing climatic chasg(Preece, Bridgland 1999, Limondin-
Lozouet, Preece 2004). For the second part of thleddne, since approximately 4500 B.P., the
said tufa deposits are replaced by silts mainlytaioing aquatic molluscs. As the latters are not
relevant to reconstruct landscapes, it is theref@meessary to select sequences located outside
riverbeds. This work consequently focuses on alluplains in the context of the Neolithic and
of the Metal Ages. In this respect, it has beereolei from palaeoenvironmental reconstructions
conducted at different spatial scaleseaetition of similar malacological assemblage®tigh
time in a large regional frame. Firstly, during thigantic, alluvial plains remained dominated by
woodlands. Secondly, at the end of this chronozme during the Subboreal, an increase of
moisture is registered. Despite the expansion ofshya biotopes, forest clearance occurs
progressively. Anthropogenic actions thus appedy favolved in this phenomenon. Finally,
from the beginning of the Subatlantic, at the ti@ms from the Bronze and the Iron Age, wet
biotopes shrink and vegetation of alluvial plaissnow mainly composed by lawn grass. These
malacological results demonstrate that paces araliies of the transformations which affected
the structure of alluvial landscapes followed a nwn trajectory across the Paris Badihese

changes that affected environments are connectibdclnatic evolutions and human activities.
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That is why malacological results are then disalissethe light of human occupation and
geomorphological and palynological regional synéises
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GEOLOGY OF THE CONFLUENCE OF THE DYJE (THAYA) AND M ORAVA
(MARCH) RIVERS

Pavel Havlicek

Czech Geological Survey, Klarov 3/131, Prague 1,8 121, Czech Republic,
pavel.havlicek@geology.cz

The most recent development of the Dyje (Thaya),rdMa (March) and Kyjovka
confluence area starts during LGM (22,400+3,660,50@ yr BP, Hv-7150, Lanzhot) and the
beginning of Late Glacial (16,170 + 480 yr BP, Hi28, Beclav—PoStorna) with aggradation of
fluvial gravels in the valley bottom by braidedestms. Due to absence of protecting vegetation
cover, the ,cold” flood loams were deposited in tladleys during late glacial. After the change
from the braided to the meandering stream themotisnflux of new clastics. Because of strong
reduction of high water stands also the depositiboverbank sediments practically ceased as
well. The rivers just displace the upper partshef gravels (abandoned channét@&av-Postorna
7,990+75 yr BP., Hv-9729). Upon the original grasatface (braidplain) the sand dunes were
deposited. A relatively high age of the aeoliandsaevidence by Mesolithic artefacts fossil soils
(ca 12,000-8,000 yr BP) as well as by thein absempos the younger redeposited gravels, even
when they occur at the same level. The marked geetaof dunes out of the reach of floods
were settled since the very beginning and the rooiteess continuous occupation lasted till the
half of the 13. century. At the Pleistocene-Holaegransition the incision of streams, like in
other European rivers, takes places and a lowaebsarface develops upon which the younger
;warm“ flood loams (start ca 4,000 yr BP) are laldwn. This deposition was in places
interrupted by shorter breaks documented by suibfesfis. Due to the most recent human
interference the surface of the wind blown sands ex@osed and local redeposition took places.

The sands were finally stabilized by artificialdstation in 19. century.

References

Havlicek P.,2004,Geologie soutokové oblasti Dyje s Morajou] Luzni les v Dyjsko-moravskeé
nive (eds. M. Hrib, E. Kordiovsky), 11-19, MoraviapreBgeclav.

Havlicek P., Smolikova L.2002, Subfosilni polygeneticka pseug@onozem v navatych piscich
pri soutoku Dyje s Moravou (,Barviak hrad") - jizni Morava Geol. vyzk. Mor. Slez. v roce
2001, IX, Kat. geol. ¥d FF Masarykovy universityCes. geol. sluzba pobka Brno, 2-3.

Minaiikova D., Havléek P.,1990, Correlation of fluvial sediments of the Dyje and rsha
Rivers along the Czechoslovak-Austria Borfier] Thirty years of geological cooperation
between Austria and Czechoslovakés. D. Minékova, H. Lobitzer), 159-166, Ustust.
geol., Praha.

46



Nyvltova-Fisakova M., Hawtek P., Kadlec F2009,Osteologické nalezy vecgdtovre CEMEX
Zajeri, Zpr. geol. Vyz. v roce 2008es. geol. sluzba, 66 -69.

Pol&ek L., Skvojec J., Hawék P.,2005, Archédologische und geologische Untersuchungen der
Sanddinen am Zusammenfluss von March und ThayaremaBtudien zum Burgwall von
Mikulcice, Band 6, 109-178, Archaologisches Institut der démie der Wissenschaften der
Tschechischen Republik, Brno.

a7



PREHISTORIC AND EARLY HISTORIC SETTLEMENT IN THE CO NTEXT RIVER
VALLEYS — MIDDLE OBRA REGION (WIELKOPOLSKA). SPATIA L ANALYSIS
WITH GIS

Iwona Hildebrandt-Radke, Jarostaw Jasiewicz

Institute of Geoecology and Geoinformation, Adanskidwicz University, Dzgielowa 27, 61-
680 Pozna, phone: (0 48) 61 8296199, fax (0 48) 61 8296271

The influence of the relief as well as of other iemvmental features like soils or
hydrological regime on the prehistoric settlemeaitgrn is commonly accepted. The settlement
pattern a preferences change in time on differesdsaso it is difficult to formulate general rules
of human behaviour throughout history. On the lowllareas of the temperate zone, with lack of
radical relief changes and widespread access tav#ter resources the crisp preferences and
significant changes of the settlement predilectiaresdifficult to observe. A new method, based
on fuzzy set theory, has been proposed for thelgmobf transformations of settlement processes
due to relief and hydrological regime in the midgirt of the Great Poland Lowland (Nizina
Wielkopolska). The data used in the problem confiiogh DETD Level 2 terrain model and data

of polish Archaeological Record Project.

-149m
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Fig. 1. Study area with the location of transect A
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The selected area, located in the southern pathefGreat Poland Lowland (Nizina
Wielkopolska) is typical of the Middle-European Uawd landscape (Fig. 1).

The area consists of the boggy Warta-Odra Pradatinhe north, and the flat lakeless
Koscian Plain (Réwnina Kaianska) formed from the morainic plateau and cut vgthcial
channels to the south, where it turns into the Skawand Krzywh Lakelands (Pojezierze
Stawskie and Krzywiskie), as well as into the most morphometricallyedse morainic Leszno
Plateau (Wysoczyzna Leszézka). In the glacial troughs rivers are flowingan irrigation
channels. Land reclamation in the studied areapegermed from the 18th century.

Site locations encountered in any areas often msinthemselves in the form of point
patterns in two-dimensional space. Data observa@spect of such phenomena consist of the
objects of study — archaeological remnants of diifié scale. In most cases the manner in which
these points are arranged contain useful informatiothe settlement process and its dynamics
during the time as well as information about exaéfactors affecting settlement process. This
information is subtle as well as difficult to detteto extract and to quantify.

Archaeological traces are mapped usually in spévsm. Statistical methods used to
investigate the settlement pattern transform asgpdata into the continuous surface. Three
spatial statistic methods have been used to imgastithe settlement changes on Lower Obra
region in prehistory and the Middle Ages:

- trend analysis to investigate more generalizedgz®of settlement pattern formation,
- Kernel density estimation to find existing clustefsettlements,
« multivariate analysis to investigate relationshipswveen natural landscape properties and
settlement preferences.
At the beginning of the analysis process, the sitee tested, in k-estimate Monte Carlo test, if
their pattern is not random (Cressie 1993, Badddlayner 2006, Jasiewicz, Hildebrandt 2007).

Trends analysis show relatively stable settlemetepn along all archaeological periods
(the sites tend to concentrate in the northerntaedmiddle part of the area - better soils and
small landscape differences). In the Early Medie\g¢, the settlement centre shifts to the south
of the area (the early Polish statehood). The tearpp settled sites tend to scatter all over the
area, except for the Neolithic period, when thelement pattern for both the temporarily and

permanently settled sites was almost the same.
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Density estimation presents similar but more peegisw of the settlement pattern than the

trend analysis.

The third method applied to spatial data was théivaniate analysis described previously

by Jasiewicz and Hildebrandt (2009 a, b). That demymethod used multivariate (mostly hydro-

geomorphologic) set of variables to detect spalegdendence between site location and natural

features.

A multivariate statistical analysis based on thetiemous reclassification of relief in

derivative maps was used. Eight geomorphologicabtes were selected for analysis (Tab. 1).

Tab. 1. Characteristics of hydro-geomorphologidaldes used for the analysis

Abbreviation of
geomorphologic
variable

Geomorphologic
variable

Socio-economic
interpretation

Description of variable

RELEV Relative elevation  An elevation related to the tiptical surface of initial points of the Observation points,
drainage network defense
EDGES Distance to the The edge was defined as the zone where the hymathétend Distance to valleys and
(lower)  plateau surface of the contact of 2nd antf 8rder streams (according towater
edge Strahler's (1952) classification) intersects theem¢derrain surface.
The edge was defined as the zone where the hymathétend
surface of the contact of 2nd and 3rd order stre@usording to
Strahler’'s (1952) classification) intersects theengéterrain surface.
WATER Distance to main  Distance from the main rivers and water bodies dhist to  water
streams and lakes bodies
DRAIN Distance to recent Distance from all streams and drainage channedhBtr (1952), Distance to possible
drainage network Kvamme (2005) natural springs
RAD Diffuse irradiance ~ The volume of received d#é irradiance [W.m-2] (winter) Solar energy, fargn
SLOPE Slope gradient Slope inclination
WET Wetness index topographic index (or Wetnedex)CTI ¥4 In(SCA/tam) Buildings, farming
LS Transport capacity] Transport capacity index (length of slope*incliaf) Erosion intensity,

index

LS ¥4 (L/22.13)*0.3*(16.8 *sim® - 0.5) ground stability

In the studied area, both temporal and spatiabtbdity of the settlement preferences is

observed. The most preferred areas are the slapaear-edge zones of the river valleys and

small valleys (Williams et al., 1973). This is confed by the weight analysis for the individual
periods and types of sites. WATER, WET, and SLOPE& aso important factors. Detailed

analysis of the models shows slightly more compdidarelationships. The EDGE variable

indicates that the near-edge areas are very popagddr towards the valley and the plateau. The

diversification begins outside the edge zones. Yaltacts, apart from the edge zones, are

characterized as having the least interest, whetteaslecline in the interest is smaller in the
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plateau zone. The significantly less interest in thdey zones might be explained by the
increased flood probability, as well as by the wstnaf the valley tracts (Rotnicki, 1991), which
is demonstrated by the WET variable. This conclus® correlated with the model for the
WATER variable, where the decrease in preferentekea zones in the vicinity of water is also
noticeable. The greatest interest is manifestethenareas 150-250 m away from large water
bodies. The relationship between the distance frater and the intensity of the settlement in the
section more than 250 m far from water is linead decreases with the distance from water.
Interesting relations are demonstrated by the SL@&®Rble. It turns out that the least interest is
manifested in the flat areas with slopes less thaegiee, whereas the greatest interest is in areas
with slopes of 1-3 degrees. This is caused mogsigly by the fact that the flat areas are the
bottoms of glacial valleys, which in this region dot receive much interest. The WET variable
has a similar meaning. The relationship is lineed the greatest interest is manifested in the
areas of the least potential wetness. The weightiseoremaining factors are decidedly smaller.
Additionally, the RELEV variable is of almost nagsificance for the settlement pattern. This
probably results from the lack of distinct elevasoin the examined area, including natural
defensive and observation points, the presencehaéhawcould have changed the pattern. The
preferences peaks noticeable on the model curvindoRELEV variable are connected with the
settlement concentration in the edge zones.

In the Neolithic avoided area were the river val®jtoms, preferred the near-edge parts
of the plateau (Fig. 2). In the Late Bronze/Earynl Age (Lusatian Culture) preferred were the
valley tracts. The Przeworsk culture (Iron Age—ttee Téne period—-the Roman Iron Age) -
avoided the river valley areas and in the terrainthe plateau, preferred the near-edge areas. In
the Early Middle Age preferred low areas in theerivalleys. In the Late Middle Age preferred
plateau, avoided the bottom river valleys.

Evaluation of the model shows that no more thar6BQsercent of settlement variability
can be explained by hydro-geomorphologic factonstelad, environmental factors constrain
decisions by eliminating areas unsuitable to settl® based on hydro-climatic conditions, but
they do not fully determine human spatial behavi@®arcelo” et al., 2002).

Those settlement transformations are connected tivgthydroclimatic changes that occurred in
the Late Holocene. The wet climate, with high flopbability, of the Late Atlantic period

(Neolithic) did not favor settlements in the vallegttoms. The drier Subboreal period (Lusatian
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culture) (of the lower hydrological regime) favordaecting the settlements towards the river
valleys. The wetter climate at the turn of the Subhl and Sub- Atlantic (Przeworsk culture),
and the process of rising water levels connecteld iyicaused settlements to migrate towards the

plateau. The same phenomenon is clearly visibileeaturn of the Early and Late Middle Ages.
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Fig. 2. Settlement preferences with regard to hglromorphologic features of the area —
transect A — Warta-Odra ice-marginal valley
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FLOODPLAIN DYNAMICS AND HEAVY METAL CONTAMINATION

Jan Horak™?
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Medieval mining in Kutna Hora region (Czech Repecpland its impact on landscape
(mostly fluvial) sediments was explored. The miniegched its top in 3and 14' century
(mainly silver mining), it was reduced in"18entury by political (Hussite war) and by economic
reasons. Second peak of production (mainly coppeing) was reached in the first half of"16
century. Then it was practically finished.

This researched focused on research of the heataisyentamination in soils and fluvial
sediments of Vrchlice, Klejnarka and Labe Riverbere were performed two researches of
vertical changes in contamination (by author). Tgreszentation also includes the metaanalysis of
all existing data (mostly processed only for hygiaesearch).

There are now 379 samples took in 265 sites. Thples are almost homogenous in case
of data obtaining method — solution in HNO3, onB damples were dissolved in solution of
HNO3 and HCI. The data are not homogenous in caseimber of analysed metals (3 to 12
metals — As, Be, Cd, Co, Cr, Cu, Hg, Mo, Ni, Pb.2¥) and of sampling depth (mostly top soil
to 30 cm, then different depths to 1 m).

The researched focused on analysing patterns damamation by principle component
analysis. The elements are divided into two maougs generally interpretable as contamination
group (As, Cd, Cu, Hg, Pb, Zn) and background gr(®g Co, Cr, Ni, V). But this division
(made mostly on topsoil samples) does not respatiesobservations made in special way
(vertical sampling through fluvial sediments).

There were also tested hypotheses, if the contdimmean be used as a proxy information
about dynamics and development of fluvial sedimefitere were performed two GIS analyses.
First was focused on As concentration in two depfhse aim was to discover, if the
contamination is distributed the same, or the ki way. The contamination in point sites was
interpolated by kriging and then reclassified. Thiea diversity (Shannons and Simpsons index
of diversity) of rasters was calculated. The contation in deeper sediments seems to be more

spatially diversified then the diversity in topssddiments.
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Second GIS analysis was focused on possibilityiftéréntiation of contamination factors.
This method could be used as a proxy of sedimevemance research. The factor analyses were
performed and then the factor scores of sites wmeepolated by kriging. In the results, we could
distinguish groups of elements / factors which hadarly different patterns of spatial
distribution.

The research showed, that the use of contamina@proxy information is very useful. It
also stated some questions which we hope to anevilgture research.
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ICE-MARGINAL VALLEY AS A POTENTIAL MIGRATIONS CORRI  DORS AT
CENTRAL EUROPE

Katarzyna Issmer
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University, Dz¢gielowa 27, 61-680 PozraPoland; kissmer@amu.edu.pl

In European lowlands, flights of the Quaternaryeriterraces provide an unrivalled record
of drainage evolution and hydrological changesugiothe whole this period. Europe is similar
to the climatic forcing model of Vandenberghe (1992801), based upon glacial-interglacial
adjustments and landscape development. Glacifllaralscape give a background for the later
geomorphic evolution of landscape.

Cold-climate systems dominated by seasonally viiabnoff typifies these systems
providing a highly distinctive palaeohydrology. Wmdperiglacial conditions this seasonality is
driven principally by low temperatures during wintaonths leading to the storage of snow on
the sparsely vegetated land. The spring-meltinthefstored precipitation then results in greatly
peaked, ‘nival’ discharge. Nival flooding providsgfficient energy flow during the short flood-
period that enables transport of coarse granuldenmass such as gravels and sands, by low-
gradient streams. This contrasts markedly with rgiéeial conditions during which dense
vegetation cover, coupled with the increased pebitiBeof the soils causes cushioning of runoff
following precipitation events.

Ice -marginal valleys belongs to glacial assemliblamdscape forms. They had played not
only important role at the drainage system durieglaciation (interglacials) periods, but could
be potential migration corridors at Central EurdpMde flat space is suitable and comfortable for
human activity (Fig. 1, Fig. 2).

Quaternary geology and geomorphic development wfalod palaeolandscape of Central
Europe is very close to development of glacial glagifulvial relief referring in many European
papers (Gregory, Benito 2003, Gregory,2006, Lodi834, Lang et al. 1988, Rose 1995,
Schirmer 1995, Starkel 2003), Germany (Keilhack 919Diedke 1957, 1961, 1962, 2001,
Marcinek 1961), Poland (Kozarski 1961, 1988, Mos882, Marks 2002, Kalicki 2006), Estonia
(Raukas et al 1971). Many lowland rivers acrossthwegst Europe exhibit broadly similar
behavioral and environmental responses to glaoiarglacial transitions (Vandenberhe 1993,
2001, Colins 2006). The pattern of phases of inlgtaland stability over time recorded in the
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Late glacial and Holocene fluvial landforms andigeshts across northwest Europe. Glacifluvial

landscape give background to the development of the

tunnel valley

Fig 1.Conceptual model of ice-marginal valley ageamorphic objectensuGoudie (2010) in Central Europe base
on geomorphologic and Quaternary geology evide(ides arrows - north direction)
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Fig 2 Detailed geomorphological mapping (StarkeB@9B-GIMV Baruth-Gtogéw ice-marginal- valley, GTH-
Glacitectonic Silesian Hills with the frequencytbé PNRAS records of Neolithic human activity(n#ot records)
for Gtogbéw-Baruth ice-marginal valleyAbrev. PNRAS = Polish National Record of ArcheologicaleSit Polish

Abrev.AZP
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Late Glacial and Holocene of fluvial system at Eagan Lowland (Lang et al. 1988, Ehlers et al.
1995, 2011, Hagedorn 1995, Schirmer, Starkel 2003).

Glacitectonics huge elevations as Glacitectoniestih hills (Rotnicki 1976, Aber 1985,
Badura, Przybylski 2002, van der Wateren1985) spoad with Baruth-Gtogow ice-marginal
valley at Silesian Lowland (Fig 2).

Area which are covered with loess sediments asmiaggginal valley terraces are
predominant by human activity during the Neolitikoduk 1973, Pogorzelski 1993, Kruk et al.
1996, 1999, Hendel et ah press). These areas had been preferred by small gi@qeorzelski
1993, Demindziuk 2000) what is confirmed by frequyeaf PNRAS (Fig 2).
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LATE HOLOCENE HUMAN IMPACTS TO THE MORAVA RIVER FLO ODPLAIN
DEVELOPMENT
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Studied area is located along the Morava riverhiea Lower Moravian Basin (Czech
Republic). The Morava river floodplain is an exeall example of environmental archive which
could help us to better understand the interplagwéen global climatic changes, regional
environmental conditions, and human activities. Téwgth of the meandering course of the
Morava River through the studied area is approx@gat2 km and it represents one of the last
river segment modified by minimal channel regulasio River behavior and changes of the
fluvial styles were reconstructed based on floadplarchitecture analysis supported by
geophysical survey. The age of the floodplain sedit:1 was performed using radiocarbon and
dendrochronological datings completed with radivactCs and persistent organic pollutant
concentration analyses. Palynological results allsvo reconstruct the local vegetation changes.

The Late Glacial and Holocene floodplain sedimegntacies identified by geophysical
survey and drill holes document several river adgtian and degradation stages. The last
climatically driven erosion passed between 1,508 @nBC followed by deposition of the
youngest fluvial sequence. These sediments deddsytéhe meandering river are exposed in the
modern channel banks. The most radiocarbon agesyiot that the sediments were deposited
during last millennium. The former investigatorsréaupposed that the living style during the
Great Moravian period (9th century AD) caused pdweznvironmental change. According to
these ideas an intense forest clearance triggemanhdwater level rise in the Morava river
floodplain followed a forest vegetation change. ®lofrequent floods should follow a
consequence of these processes. However, our pelterds from the palaeomeander fills do not
indicate such severe change. The later colonizatforentral Europe during the 12th and 13th
centuries possibly upset the balance of the Moraea system leading to an increased sediment

load. More intense erosion in the Morava riveckbatent was most probably the consequence of
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deforestation, resulting from intense agricultunel é&and use. The clayey silts derived from the
bedrock Paleogene flysh claystones were eroded frewly created fields formed in highlands
located around the Lower Moravian basin. The dontin@e Holocene impacts on the Morava
river behaviour had natural origin (e.g. MedievahWi Period and Little Ice Age) and were
occasionally accelerated by Medieval and moderndmuactivities.

The research project is supported by the Grant &geAS CR (project No.
IAAX00130801), the institutional funding was proeil by the Institute of Geology AS CR,
v.v.i. (AV0Z30130516) and the Nuclear Physics lsé AS CR, v.v.i. (AV0Z 10480505).
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ROLE OF RIVER VALLEYS IN PREHISTORIC CONTACTS BETWE EN HIGHLAND
AND COASTAL POPULATIONS OF THE CENTRAL ANDES

Piotr Kalicki !, Tomasz Kalick?, Piotr Kittel *
! Institute of Archaeology, Jagiellonian UniversiGoiebia str. 11, 31-007 Krakéw, Poland:;
kalickipiotr.krk@gmail.com
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3 Faculty of Geographical Sciences, University of t,ddarutowicza str. 88, 90-139 t£d
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The western slopes of the Central Andes are ctearzed by large height differences due
to intensive tectonic uplift of the Andes (Sébrtral. 1988). Less than one hundred kilometers
from the Pacific Ocean the main ridge of the Wes(ordillera rises above 5000 m a.s.l. In such
geological setting river erosion created dynamiefewhere deeply incised gorges and narrow
ravines are adjacent to wet highland plateaus aidrhountain ridges. About 10-20 km from the
mouth rivers leave roughed Andean landscape amnd flo wide valleys, cut into large,
accumulative plains of the Pleistocene origin. Marer valleys are separated from each other by
relatively low mountain ridges (400-1500 m a.swhich descend practically down to the Ocean.

Due to very dynamic relief of terrain; which allswhe occurrence of great altitude
differences at small distance, Central Andean dimig highly diversified, ranging from
extremely dry, hot coastal desert caltddhla (0-500 m a.s.l.), warm and dyyinga(500-2300 m
a.s.l.), temperatguechuawith seasonal rains (2300-3500 m a.s.l.), cool @aiay suni (3500-
4000 m a.s.l.), windy, cold and raipyuna(4000-4800 m a.s.l.) to eternal snowgaofca (above
4800 m a.s.l.) (Pulgar Vidal 1987). Combinationtlod climatic changes associated with height
and interactions location in the tropical zone; tivegraphic barrier of the Andes blocking
Atlantic circulation and cold Humboldt Current flowy along western coast of the South
America, resulted in creation of mosaic of microgitic regions with their corresponding natural
ecosystems.

Such an unusual environment, where on the one Wahth a few-hours walk from the
settlement one can find several different ecoldgioaes, while on the other hand one ecological
zone cannot provide all necessary natural resouressiited in the development of human
adaptative strategy called vertical economy. Resdlaased primarily on etnohistoric sources and
secondary on archaeological record suggest thae@mtiighland groups established colonies in

areas rich in mineral resources (metal ores, ddsjdsalt) or areas suitable for cultivation of
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plants like maize, coca, chili or cotton (Murra 297This economic model has been suggested
initially for Late Intermediate Period Altiplano@rps and then applied also to research on other
Andean societies. In the case of Central Coasbwarauthors (Dillehay 1977; Silva Sifuentes
1998; Rostworowski de Diez Canseco 2002, 2004, ppédposed that a special role played
chaupiyungazone, where highland and coastal groups competethé control of coca fields
and, at the very same time, exchanged goods frdifereht ecological zones. Highland
influences in ceramic and mortuary architecturenfrchaupiyungaof Huaura valley, which is
located about 25 km north from the study area, §doxvski 1991a; 1991b) seem to confirm this
hypothesis.

However the model described above seems to be sfaitic and emphasizes more control
over territory, than getting access to raw matgriahich suits well the economy of agricultural
societies, but is rather inadequate to understhedeconomy of more mobile groups. This
problem becomes particularly important in the stufylLate Intermediate Period highland
population, which was presumably quite mobile duehieir pastoral or agropastoral economy.
Therefore the vertical economy should be refornedlato take into consideration also more
dynamic adaptative strategies. One of them wasaghmigltranshumance between highland and
coast, which due to increased mobility allowed ngkiadvantage of seasonal abundance of
natural resources in different ecological zoneslifierent times of year. Presumably late pre-
Hispanic transhumance took place between fog-alietemegetation oases, calléminas and
highland pastures due to their ecological compléaréy. During austral winter fogs bring
humidity tolomas which aliments lush vegetation, while at the saime dry period lasts in the
highlands. On the contrary, during austral sumragrsrprovide water to mountain pastors, while
lomasdry out. Such a strategy was suggested only fecdfamic period (Lynch 1971), and was
not considered an important adaptative strategyater periods. Nevertheless transhumance is a
common adaptative strategy of pastoral groupsithaard/or mountain regions, as showed by the
examples of Carpathians (Kopéska-Jaworska 1969), Pyrenean (Blanks 1995) or Gf@e&ng
and Tourttelotte 1993) highlanders, pastors of eesHimalayas (Davidson-Hunt 1991) and
contemporary Andes (Stewart et al. 1976). Grouphigiiland pastors met in river valleys in
lomas with farmers, presumably of coastal origin, durimgmid season in fog oases, where
highland. Such an encounter was an opportunityxthange goods and ideas, as suggested by

early written sources (Ruiz Estrada 2006).
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In order to confront model dbmashighland transhumance with archaeological evidefietl
research is conducted in Lomas de Lachay and Ladguanil, situated on the coast; about 100
km northward of Lima, as a part of project “Peopléhe fog- human response to climate change
in the late Pre-Colombian Andes. A case study foaohay-Iguanil region” financed by Polish
National Center of Science (project no. UMO-2011M0BIS3/00151).

Fig. 2. Channel-in terracs near erro Redondo
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Four types of river valleys were distinguished he study area: with permanent rivers;
with episodic rivers; dry valleys itomas and dry valleys in desert. Only in valleys with
permanent river, like Rio Chancay, exist hydrolagj@nd ecological conditions which permit the
existence of ecological zone calleldaupiyungawhich was essential for prehistoric population’s
economy, because only there coca, chili and otlartp of great symbolic importance may be
cultivated. Moreover settlements were concentratethis region due to the development of
agriculture based on irrigation (Krzanowski 2008}hough located in the study area Rio Seco is
a permanent river there is shaupiyungazone in this valley due to the fact that river seuare
situated too low. Together with relatively smalbithage area it did not provide appropriate
environmental conditions for development of pernmanesrtical colonies like those in Chillén
and Huaura valleys. Analysis of satellite imaged preliminary survey of the area showed no
traces of large late Pre-Colombian settlementschviare frequent in Rio Chancay and Rio
Huaura valleys.

Large valleys with present-day episodic rivers (Qada Dofla Maria) were created in the
Tertiary and Pleistocene. In the Holocene they wgtable desert geosystems with episodic flows
occurred in some sections of the valleys only duii Nifio events. Therefore on non-active
alluvial fans and lower parts of slopes were logateremonial sites (pyramid) and cemeteries
(Fig. 1), which are archaeologically dated to tlerigd between the second part of Middle
Horizon and the Late Horizon (ca. 800-1532 AD).

Dry valleys of secondary rivers locatedeamas(Quebrada Hato Viejo; Quebrada Teatino
I; Quebrada Teatino 1) have almost no traces das@nt fluvial activity. In these stable
geosystems of shrubblpmas which provide good conditions for human settletseand
agriculture development. Settlements were locatedpper parts of valleys and on the Tertiary
planation surfaces. In dry valleys of secondaryeriin lomas were also located extensive
complexes of agricultural terraces (channel-in ae#s, bench terraces) and water-control
infrastructure (embankment walls, dams, reserv@kg). 2). In Lomas de Lachay there were at
least three occupation phases significantly caedlawith periods of an increased ENSO
frequency. Rainfalls during El Nifio episodes predadvater for springs, which were essential for
agricultural development and permanent settlements.

In dry valleys of secondary rivers located on leglvslopes (Quebrada Guayabito) where

cactuslomas developed, the relief is very dynamic and was fminby catastrophic processes
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associated with El Nifio episodes (flash floods,rdeffows etc.). These processes encompass
both valley bottoms occupied by alluvial plainsbo&ided rivers and steep slopes with complex
system of couloirs. These conditions did not perthié development of agriculture and
settlements, especially in periods of increasedliBb frequency. Moreover due to the lack of
vegetation caused by the lack of fog it was alssuitable for animal grazing. As a result of
adverse environmental conditions in desert valldigi’t play important role in interregional
contacts. Development of herding in lomas is suggesy occurrence of corrals, paths
connecting highlands with fog oases and by earlprgal written sources informing about
transhumance of highland groups (Rostworowski dez @anseco 2005) and fossilization of two
buried soils (Fig. 3) discovered in Lomas de Laglagociated with slope processes triggered by
extensive grazing of animals. Lomas de Lachay amimhted by large, rectangular corrals (Fig.
4), which were presumably built the last centuriesyally located on river valley’s floors,
alluvial terraces and on gentle slopéswever in Lomas de Iguanil and Lomas de Lachayewer
discovered small, circular corrals, some of whickravassociated with Pre-Colombian ceramic,
which should be probably dated to late Pre-Colompieriods (1000-1532 AD).

Preliminary results suggest also a possibilitgobds and idea exchange in Late Horizon
(ca. 1470-1532 AD). On two Chancay culture peogmeteries, situated on alluvial fans and
lower parts of valley slopes, Inka and Inka-infloed ceramics were found, which is probably a
reflection of coastal-highland contacts. Moreovie toccurrence of four settlements with
architecture and ceramic of highland type suggestmanent settlements of highland groups in
lomas In addition to this some marine shells were foumthese highland settlements. Contacts
of coastal and highland populations in the lomasalso reflected in small cemetery with
dominant highland ceramic and minor percentage ftdnCay Black on White pottery, which
probably reflects population of syncretic culture.

Intensification of coastal-highland contacts wasogiated with periods of an increased El
Niflo frequency, when springs were active in upparitgpof river valleys, which allowed the
existence of permanent settlements. Presumablyiniemsification of herding and coastal-
highland contacts should be dated to late Pre-Cloilmmperiods, especially Late Horizon. The
development of pastoralism should be associated With cultural changes and the gradual

drying of lomasdue to strong decrease of El Nifio frequency. Agdirpinary hypothesis it
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could be also suggested, tHatnas’ exchange was more an instrument of staple economy,

whereaghaupiyungés exchange was more associated with wealth economy.

L2

Fig. 4. Large, rectangular corral from last cerasi((1532-1977 AD)
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Krasne Siolo microregion is located in the westBelarus, about 65 km southeast of
Grodno. It is a strip of elevations, called Bel@amnsUpland formed during the Middle Polish
Glaciations, cut off by rows of left-bank tributasi of the Niemen river. In the 1920s, flint mines
were discovered in a great abundance. They weee éetamined after the end of the Il World
War. Altogether, 1500 mines from the Neolithic pdrand early Bronze Age were found.

In order to conduct geoinformatic analyses a pnogcalled Open Source Quantum GIS
(Qgis), in a version 1.7.4 Wroctaw and 1.8. Lisbwas used together with GRASS 6.4.2.
software. In case of Eastern Europe, and in aquéati Belarus, the problem constitutes the lack
of possibility of obtaining digital maps and alsek of access to traditional paper maps in a scale
lesser than 1:100 000 and orthophotomaps. Theretanen it comes to the lie of the land,
researches are based on the modern maps of tiis raxgd on historical maps dating from the
Second Republic of Poland and period before | Wakar (www.mapywig.org). Moreover,
mining fields were localized by the use of plansaotement plant from the 1920s that are
available in the collection of the National ArchiveKatowice.

A trial was as well taken to use various satelitda (CGIAR SRTM DEM, ASTER
GDEM, GMTED2010) that were made available by, amanigers, US Geological Survey.
However, these kind of data turned out to be netipe enough and contained significant errors
which excluded them from further use. Those errweye mainly caused by very strong
transformations of the terrain due to mining atyiwf the cement plant and to some extent by
big afforestation of the researched area.

Hence, prewar topographical maps were used and gige: certain georeferences in
relation to present in Qgis layers (including Gaogdtellite photos). Project was created in WGS
84 Pseudo Mercator (EPSG 3857) system.

Model TIN 5 m was interpolated for analyses the basis of DEM model and then 3D
model of the whole microregion was created. Befidi¢ was made reconstruction of destroyed

by the cement plant terrains during last 100 ydaok place together with recognition of
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waterway network which is partially changed nowadaphis step led to designing the most
accurate model of the lie of the land of the exadiNeolithic period. This seems to be the most
crucial in terms of recognized mining fields amanigich only a small per cent have survived till

present times. On the basis of available geologesburces a geological sketch was made and

verified during archaeological excavations (Fig. 1)

Fig. 1. Sites location dated to the Neolithic aadyeBronze Age periods in the central part of
discussed microregion together with Voronoi polygonetwork outlining exploited areas
surrounding each settlement

white area — flood plain, gray area — river tersacgark gray area — moraine upland, 1 -
settlement sites, 2 - camps/remains of a settlerBensupposed burial ground, 4 - flint workshop
connected to flint mines, 5 - mining fields,

8 among 38 sites are located on a flood plain of Reer and 12 on®ior 2" terrace. On
the area of moraine uplands only 18 sites wereicnafl as having a character of a settlement,
workshop or burial ground.

Voronoja (Qgis) polygons method and Thiessesn &naslygons method were employed
during analysis of the settlement and certain ngrfields, however, on account of relatively
small number of discovered sites it did not brirgexted results. Only a theoretical membership
of some settlement points can be stated which vdenected towards the use of specific
environmental ecumene (e.g. flood plain) in congmariwith sites that have a character of a

settlement.
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In case of mining fields, some of the observatidose earlier in flint mines in Krzemionki
(Poland,Swictokrzyskie voivodeship) are proved to be correleit tis, the scope of polygons
shows the maximal range of underground mining extans (confirmed on the preserved
plans/maps) and also the potential possibility isfribution of mine slag heaps on the surface

(Fig. 2).
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Fig. 2. Fragment of a mining field number 11l irchalk tongue L2 with marked depths of mines
and Voronoja polygons network corresponding toeotéatical layout and relationship of certain
undergrounds to mines
1 - mines at a depth of 1-2 m, 2 - mines at a dept®3 m, 3 - mines at a depth over 3 m, 4 -
confirmed underground parts of flint mines, 5 -&Mooi polygons network

The buffer method applied to certain sites revéag localization at a short distance from
water and at the same time flood plain areas dotesta big per cent of sites that were used as
potential agricultural or animal husbandry placesirdy the Neolithic and Early Bronze Age
periods. The second possibility is confirmed in aywy Globular Amphorae Culture (GAC)
burial ground which includes one of the biggestwmnan this society grave of animal offering.
At the same time, the buffer method confirms eamieservations concerning settlement sites.
Moreover, visibility analysis of GAC burial grounidcated in chalk tongue number 3 was

performed.

72



Flint deposits cover area of moraine upland whiltut by the small Ros river and its
tributaries. The Ros river valley has got maximadttv reaching 2 km and areas of and 3¢
terraces can be differentiated and also areasoofifplain. Conducted researches indicate the
location of the settlement from the Stone Age mkaad also chronologically earlier settlement
of various river deposits in the scope of the Ruserrvalley and also on slopes of moraine
upland. In case of sites location, the crucial s@ems to be played by direct access to running
water. On terrains located further from the Ro=nmivnoraine upland, only sites having a
temporary character can be found or workshopsrseéhe direct neighborhood from mining
fields. By analogy, similar situation can be obgeryn microregion connected with the early
Bronze Age mine called Rybniki-Krzemianka (PolaRddlaskie voivodeship) or in the context
of mines and flint deposits at Kamienna river ie tirea of OstrowieSwietokrzyski (Poland,
Swigtokrzyskie voivodeship).
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NATURAL AND ANTHROPOGENIC CHANGES OF ENVIRONMENT
IN THE MIDDLE ONDAVA BASIN (EASTERN SLOVAKIA)
DURING THE NEOLITHIC PERIOD

Tomasz Kalicki*, Marek Nowak?
! Department of Geomorphology, Geoarchaeology andrEnmental Management, Institute of
Geography, The Jan Kochanowski University in KieR&and, tomaszkalicki@ymail.com
Z Institute of Archaeology, Jagiellonian Universi§rakéw, Poland, mniauj@interia.pl

In the presentation we summarize results of theeare® project focused on
palaeogeographical and archaeological characterisfi the Neolithic settlement in the middle
Ondava Basin (north-western part of the Easterwva&ian Lowland — Fig. 1) (Kalicket al.
2004; 2005; Nowalet al 2010). Since within the project the excavationglee Early Neolithic
settlement at Moravany was carried out, the magpictof our interest was this period, which is
dated ca. 5500-5100 BC. From the archaeologicapeetive it is determined by the Eastern

Linear Pottery Culture, the first Neolithic cultureEastern Slovakia.
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Fig. 1. Location of thy study area (1) and sitesitio@ed in the text (2)

Palaeogeographical studies were carried out iti@rirathe neighbouring territory of this
site, in the valley of small river Sarkan, in itéugial fan, and in the Ondava floodplain. The
discovery of black clays in the top layers of Tangisediments in the Sarkan valley indicates that

buried soils were partly preserved on the slopesgathe margins of the valley. They were dated
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at 19,890+120 BP (P0z-6322). The bottom of theeyai filled with silts. Several layers with a

sandy-gravel admixture could be distinguished iis tB metres thick silty member. These
deposits, at different levels, reflect the charoielnges during the infilling of the valley. Thanks
to four AMS dates (Poz-10271: 146.4+—0.3 pMC; P627R: 250+35 BP; P0z-10273: 145+35

BP; Poz-10274: 154.2+-0.3 pMC), and palaeobotamigalyses, we know that the alluvia of the
valley are much younger than the Neolithic. In otwerds, there are no traces of the activity of
Neolithic people. Sarkan’s alluvial fan, coveriffgetmargin of the Ondava floodplain, is also
more recent as indicated by the date of 365+30 B#26323) of the lowest sediments on the
Tertiary bedrock.

The recent Ondava river course is very young arsl essablished as a consequence of the
regulation and channelization of the river bedhia hineteenth and twentieth century. Before, the
Ondava was an anastomosing river, divided intaeastl several meandering branches. Almost
every spring the whole plain was flooded to a digant degree. The same phenomena took
place in prehistoric periods. Sections and boriag®ss the flood plain show meandering belts,
located much closer to the eastern slope of thieywaBesides, the profiles with buried soils,
black oaks, animal bones and prehistoric pottecyiom the valley bottom near the study area.

The most important results, in this respect, wdrgiaed in Kladzany (Fig. 2). Here, the
thickness of the Quaternary sediments in the vddt#iom does not exceed a dozen or so meters.
These sediments constitute of two series: the Wastigravels with sands and several meters of
the Holocene loams.

The general structure of the river valley near Kty records the erosional phase of the
end of the Pleistocene, which eroded the Tertiaselrock and cut the eastern part of the valley
forming a deep depression (palaeochannel date®,840+50 BP). In the Early Holocene the
Ondava River cut off during lateral migration thgper part of palaeochannel fill, and as a result
clay balls (9,940+50 BP) became included in thengeu channel alluvia. At the beginning of the
Neolithic the level of the floodplain was lower Algout 3 m comparing to the present-day bottom
of the valley. This plain was probably already @xgld by humans in that period, judged on the
basis of several archaeological sites linked toghdy Eastern Linear Pottery Culture. Direct
confirmations of human presence are provided bwmars foundin situ in the lower part of
fossil soil dated at 6,130+40 BP. During the Néuditwe note a slow process of aggradation (1.2

m of sediment) since soil-forming “kept up” withetlsedimentation. A change in the rhythm of
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overbank deposition occurred after 5,830+40 BPcivled to the fossilization of the soil by over
1 m thick layer of silts. It is difficult to deteiime whether it is related to human activity, busit

worth noting that the above date sets roughly ggrining of the Eneolithic.
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Fig. 2. General section across the Ondava rivdeyalear Kladzany (A) and schematic section
of floodplain with studied profiles (B) (T. Kalicki

1 — bedrock (Badenian), 2 - bedrock (Karpatian) b&drock — Kladzany formation (Karpatian),

4 — coarse gravels with sands, 5 — gravels withlsah — sands, 7 — silty sands, 8 — sandy silts, 9
— silts, 10 — clayey silts, 11 — silts with horitalnbeding, 12 — buried soils, 13 — clay balls-14
subfossil trees, 15 — detritus, 16 — charcoals; bénes, 18 — pottery, 19 — faults, 20 — supposed
faults

In the Eastern Slovakian Lowland, in contrast teeotregions of eastern Slovakia, this period

(represented by Tiszapolgar, Bodrogkeresztur, apeaally Baden Culture) is not associated

76



with demonstrable decrease of human settlement.eMeny a distinct intensification of human
presence is visible only in the Bronze Age. Whatnizre important, the location of profiles in
Kladzany basically records the situation in areaghnof the Eastern Slovakian Lowland where
archaeological remains of Eneolithic settlement soanty (till the period covered by Eastern
Slovakian Barrows culture, i.e. the very end of Emeolithic, ca. 2300 BC).

The next phase of stabilization dated to the I&gbboreal period is documented by the
upper soil that was fossilized during the phaseflebds (3,140+35 BP), well recorded in
numerous valleys of Central Europe (Kalicki 2008).the Late Holocene a series of alluvia
building a lower morphological terrace appearede Tipe of the sediments, dominated by
channel and overbank facies confirm a greater flathin the river channel, which has been
narrowed and stabilized by resistant to side eroie clastic series.

The charcoal analyses carried out at Moravany fkkg-Zajc et al 2008) demonstrate
that among Neolithic charcoals, the dominance &f @uercussp.), ash Eraxinus excelsior
and elm Ulmussp.) is outstanding. The other taxa were repreddoyesingle specimens. The
dominance of oak may suggest the presence of daedwak forest which could have
predominated in rich soils present in neighborirgaaOn the other hand, high frequency of ash
and elm indicate that also riverine forest was g@mesn the vicinity. The list of tree taxa may
imply rather broken canopy of local forests. Theswanption might be based on the presence of
taxa that usually do not regenerate well in cldseest such as oak, ash and hazel.
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VOLCANISM AND PREHISTORIC SETTLEMENT IN RIO COLCA B ASIN
SOUTHERN PERU
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1

As volcanoes are part of the natural environmdreret have been always interactions
between humans and volcanoes. Volcanic landscapes attractive factors for ancient cultures.
Rio Colca river system, which drains western slopkeé&ndes in southern Peru, is one of the
example of these interactions. The important ingpica is abundance of volcanic resources. One
of the most important is obsidian, used for prodgctools in Pre-Colombian America. Its
qguarries have been discovered in Rio Colca vallesr iCerro Hornillo. Obsidian together with
turquoise, serpentine, gold and silver were tradetistant regions as Altiplano in Andes. Thick
layers of fine volcanic sediments deposited durexplosive events, upon a variety of
environmental factors, created ferteils. This allowed to develop intensive agricudtwvhich
played substantial role in economy of past sodetiéghe remains of these human activity are
monumental agricultural terraces in Rio Colca wallgolcanoes influenced not only material
sphere of human activities but also symbolic celtamd religious beliefs. Their impressive cones
dominating in the landscape were often worshippe&eru dormant the Tertiary volcano Hualca
Hualca was considered to begyacaring place of mythical origin of a tribe, for Cabanad)o
lived in upper part of Rio Colca valley.

Area of detail study area is located in the lowsssttion of the Volcanoes Valley near
Ayo. The valley is filled by young volcanic rocksamly lava flows and cinder cones, referred to
as the Andahua formation, rest upon older Pleist@luvial deposits and sandstones from the
Yura Group of Jurassic age (Fig. 1).

Fluvial complex of Rio Ayo and volcanic complex liamachocha occur in the valley
bottom. Alluvia of torrential fan on the right sigbf the valley are cut by gully of the Rio Ayo
depth up to some teens metres. Mamacocha complesistaome generation of Andahua lava.
The oldest flow is the axis of the valley and getiyger towards the left slope of the valley.
These lavas were squeezed out in the valley boptarallel to its axis. Due to our observations

(volcanic bombs, volcanic glass and piroclastic od@g) Laguna Mamacocha considered
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previously as a dammed lake is rather a lake fillegression in eruption center. Besides lake the

depression is filled with youger series of volcdihdevs with very distinct levee.
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Fig. 1. queces of volcahiclas fiIIig the canis Valley
Volcanic rocks blocked the Rio Mamacocha in thaisedetween Laguna Chachas and
Laguna Mamacocha, some teens kilometers long. Wiawes underground in this section in
volcanic tubes. The river starts again from Lagl@nacocha and flows between volcanic
complex Mamacocha and left slope of the valley mta®of folded sedimentary rocks. A littlebit
upstream of mouth to the Rio Colca the river haigeetic gorge. Limnic sediments of old

dammed lakes occur also in this section.

Fig. 2 Changes of hydrological pattern coused Hyaric activity in the valley
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A numbers of agriculture terraces occur on theesklpng the Volcanoes Valley. Ceramic
Chuquibamba (from 950-1000 AD to 1532 AD) and Gulia (from 1050 to 1532 AD) style
conduct that these terraces were built before thengest volcanic activity period. Volcanic
eruptions caused changes in morphology and hydoabgpattern in the valley and finaly
trigerred changes of setlement pattern and a dezdeaman activity and colapse of agriculture
(Fig.2).
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FROM THE GEOARCHAEOLOGY OF RIVER VALLEYS IN CENTRAL POLAND -
RESEARCH POTENTIAL AND PROBLEMS
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Geographical Sciences, University of Lodz, ul. Nanicza 88, 90-139 L&dPoland

Most of settlements dated to the Prehistory artiéd=arly Middle Ages have been located
in Central Poland at weakly inclined (not more tBaglegrees) slopes built of sands or silty sands
of alluvial and partly deluvial origin of river terxces. Sandy aggradational river terraces have
been recognized as a most suitable landscape camipéor location of prehistoric and early
historic settlements in Central Poland (Kittel 281and in other old glaciated areas. The last ice
cover was present in the area under the study gluhe Saalian Glaciations, i.e. during
Wartanian Cold Stage. Very intensive formation psses of river valley took place there during
the Weichselian Cold Stage and it was resultesbimétion of river terraces (Turkowska 1988,
2006).

The paper presents selected results of multidiseipl research from the scope of
environmental archaeology undertaken in £degion (after Turkowska 2006), mainly in the
Ner River catchment. Undertaken in the projectysislinclude: stratygraphy and sedimentology
analysis of deposits, geochechemical analysis,ephtatanical (i.e. pollen, plant macrofossils
fossil wood and charcoals) and palaeozoologicalyaisa Samples of organic materials have
been dated by radiocarbon method and clastic setémeby TL method. Deposits have been
dated by archaeological methods as well. The @etgieomorphological and palaeogeographical
research has been continued in the surroundingisesfunder the study.

The geoarchaeological research has been focusea atoto Neo-Holocene slope and
alluvial deposits uncovered at a few archaeologsti@s (ex. Wierzbowa, Bechcice, Bechcice
Kolonia, Lutomiersk-Koziowki, Szynkielew - see: &t and Twardy 2003; Kittel et al. 2011;
Kittel 2012a, b, c, d) in the course of archaeaabiexcavations. Investigations have been
continued at the sites represented by remainsebiigioric settlements intensively occupied since
the Bronze Age until the Roman Period or until Middle Ages.

Surfaces usually occupied by the prehistoric anthbyEarly Middle Ages settlements (i.e.
weakly inclined sandy slopes) are special approptiar slope wash processes. Discovered at
most of the investigated sites slope deposits cavaederately or even low inclined surfaces,

which limited sites and previous settlements anddme cases culmination part of site areas.
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Researched slope sediments are represented abdwyedaluvia and earthworks origin deposits
and they covered and contained in some cases bsuledossil soils. Aeolian deposits exist at
archaeological sites and partly within slope covasswell. At few sites, the chronologically
appropriate to the settlement activity period adinsediments have been detailed recognized.
Alluvia under the study are represented by overbdegosits and by organic deposits of
pallaeochannels fills. Analyzed slope and alludaposits contain artefacts and ecofacts, which
documents human impact to the environmental changghin discussed deposits are often
documented as artefacts as: pottery, flints togtisne tools, stones and ecofacts as above all:
charcoals, seeds and corns.

Both eco- and artefacts document the spatial amdnological range of morphologic
processes at sites areas. The occurrence of dastafiag ecofacts is very important among others
for reconstructions of strict chronology of sedisedeposition processes. The chronology of
deposits and processes might be determined byasthmadethods used in Quaternary research -
radiocarbon or dendrochronological dating of idesdi ecofacts must be undertaken, but
simultaneously archaeological method is most ingmdrtThe chronology of individual layers can
be based upon chronology of archaeological artefactl 14C dates of ecofacts. The features of
artefacts uncovered within deposits are very ingrarfor recognition of conditions and period of
the accumulation of sediments. Macrofossils, aba/eharcoals, within particular layers are a
very important source of knowledge about the raage intensity of human activity and about
the vegetation evolution as well. Artefacts incldde@thin deposits play a very important part in
the correctly recognise of the chronology of covard ecofacts - in the reconstructions of natural
environment evolution.

River system, as well as slope system, are versitbento impact connected with climate
changes (mainly with cooling of climate) on the drend, and with intensive settlement and
economical activity of human societies on the sdcband. Those factors cause reactions of
discussed systems and effects of this reactionotiem preserved in character of appropriate
sediment and/or erosive structures. Transformatanmorphology and geology of slope sides
and valley elements is caused by systems reactistinction of climatic or anthropogenic
factor due to the alluvial or slope system activstyiot always clear to recognize. Effects of both

factors might be chronological correlated as well.
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Very distinctive human activity relicts (as archigical objects and cultural layers) and
the human societies activity periods recognizesitas under the study could be correlated with
the periods of morphological processes activity ahdccumulation of appropriate deposits. In
such cases, the anthropogenic factor has beeratedi@s an initiator of environmental changes
resulted in sediment deposition processes as fheteff slope erosion and river activity. The
processes have been indirectly initiated by distimngnan impact on environmental components,
what was resulted in the deposition of sedimenter®wontaining artefacts and ecofacts. The
oldest slope covers with traces of human impacthsen dated in LédRegion to the Middle
Ages and alluvial deposits resulted from humanvagtshould be dated mainly to the Roman
Period, the Middle Ages and the Modern Times (Tw&008, 2011).

The human factor is responsible for environmentahnges resulting in creation of
conditions suitable for initiation and developmehgeomorphologic processes. The human must
be defined as an indirect processes factor andioeaaf river system and slope system is often
preserved in character of appropriate depositseaosive structures. The strict identification of
the correlation of human factors with environmentactions is suitable for recognize within
complex multidisciplinary research including botitleeology and geoarchaeology and other
environmental archaeology disciplines research.yCQhle comprehensive multidisciplinary
research applying methods of archaeology and emwviemtal archaeology supplies the certain
arguments to recognize anthropogenic deposits raced of human impact recorded in natural
environment components. The recognised anthropogiposits are the source for recognition
of: (1) phases and intensity of development oflesettnt or hiatuses and (2) intensity, directions

and range of land-use in the past.
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BIERAWKA — ODRA CONFLUENCE:
A RECORD OF SANDY-BED RIVER TRANSFORMATION
UNDER HUMAN IMPACT

Kazimierz Klimek, Wioleta Gorska, Beata WoskowiczSlezak
University of Silesia, Earth Sciences Faculty, kaerz.klimek@us.edu.pl
The Bierawka river is a right-hand tributary of tingper Odra river, southern Poland (Fig.

1). Its catchment covers about 370%and drains the western margin of the Silesia Up[@60-
280km a.s.l.) and sandy Ke Plain (180-230m a.s.l.). The Bierawka catchmegrmovered with
Quaternary glacigenic sediment, related to Scand@inaice-sheet advancing during Odra/Saale
glaciation to the Moravian Gate. In its lower cauthere are mostly sandy deposits. The fine
alluvia infill the valley floor. During the last &adinavian glaciation the Bierawka catchment
was situated within periglacial zone. As a resilig elevation was “smoothed” by denudation

processes when the sandy plains were transformée@blan processes.

Kuznia
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O

Fig. 1. Bierawka-Odra confluence in the#@Plain.

Since the Early Medieval times the upper Odra @génbasin was under the Czech or
Polish political influences. Since 1348 it belongedthe Czech Kingdom and later to the
Habsburg Monarchy. The political and economic $itgbduring four and a half centuries
favoured new settlements location. As a result déstan Wars (1740-1763) whole Odra
drainage basin was incorporated within the KingadrRrussia.

It was a strong impulse to use the Odra river agaterway linking provinces of the
Kingdom of Prussia located downstream. Later tred goning in Upper Silesia and its export to

Wroctaw and further downstream the river stimulaaeldptation of the Odra channel to aquatic
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navigation. This resulted in cutting of the meanideps and an increase in longitudinal slope of
the river.

Along the Odra valley, its floor is bordered by tpaleomeanders undercutting the
Pleistocene sandy plain/terrace (Fig.2.1). In ti@nity of the Bierawka mouth, there occur
paleomeanders with different radius of curvatune;alder ones, with the radius to 1km, were cut
off a few thousand years ago (Wojcicki 2012). Thoainger generation of paleomeanders is
usually more shallow and their edges reach less 3na During the first period of adaptation of
the Odra river to shipping/barge traffic the acidily cut meanders were created. As a result,
between Odra—Olza confluence (near Bohumin) an@-®lgsa Ktodzka confluence (upstream of
Brzeg) the shortening of Odra river channel reaches18%
(http://www.zegluga.wroclaw.pl/articles.php?artidd=429). It was an essential impulse to
vertical channel erosion which was slowly limitedridg few centuries. The comparison of the
topographic maps 1:25 000 from interval of abouy&@rs (1939-1987) indicates that the level of
Bierawka river mouth to the Odra river was lowebgdabout 3m, which means the average of
more than 6 cm/year.

The eastern part of Bierawka catchment is elev8@d00m above Odra valley floor
(Fig.1). Here, relatively long vegetation periodtwimild temperatures and precipitation favoured
the development of agriculture. Therefore, sincelyEaMedieval times the agricultural
settlements were developed here. Until the end38fcentury there were about 10 settlements
(Panic 1992). In the middle of 4entury the population density reached 7-10 irthaks/kn?
and by the end of 8century as much as 30-50 inhabitan/Khmdogorski 1955). As a result,
the area of cultivated fields expanded. During reedi times low crop productivity caused one
farmer family to use one feud of farm land (up &n&). In that situation even a small settlement,
a dozen or so farms, used a few’lafifarm land. This caused a more rapid overland rHinfa
snow-melting water and finally rapid increase oéf@wka discharge, especially after rainstorms
which occur here more than 140 times/year (Bielgkel/ska 2002). About 1.5km upstream the
confluence of the Odra river there is a distineicér of former bifurcation of Bierawka river
(Fig.2). Bifurcation of river can be caused bsglawoody jam as a result of forested riverbank
undercuts. Also about 120 years long (1583-170@)g Iperiod with cold winter months
(February-March) was recorded in the neighbouringpl® Plain (Opata 2012). It was partly

related to Maunder Minimum of solar activity (164315). During the past century the
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minimal winter temperatures dropped here tc’@9This can stimulate the river icing and ice-

jams formation, also in the above mentioned period.

INEXREE ‘% ] : == 7] Fig. 2. Topography of the
N Bierawka-Odra
confluence area.
1 - Pleistocene sandy
plain, 2 - Holocene valley
floor, 3 - river undercuts
with palaeochannels
mostly organic infill, 4 -
river channel sides, 5 -
extend of ponds since
1736, later swamps,
actually farmland or
forests, 6 - former river
course, 7 - present-day
river channels
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The oldest map of this part of Odra river courséngaback to 1736 (Wieland & Schubert)
informs that in the zone of aforementioned Bierawkannel divergence there existed ironworks
(“Messing und Eisenhamma@rand in its lower course of the left branch thexere also two
watermills . Within the older generation of the gmaheanders depression, upstream and
downstream of the Bierawka river mouth, there exisilso two large ponds, up to 0.7 to 1km
long (Fig. 2.3). This indicates a stable high grebwater level related to the Odra channel, which
was higher than the present mean water level. Idemotimes the former pond bottoms are
forested or used as farmlands, their floors lyingrenthan 5m above mean water level in Odra
river.

After 90 years of Wieland & Schubert map publicatithere occurred highly visible
changes in the area of Odra Bierawka confluences ifldicates the Prussidgrmef3tischbladt
1:25 000 edited in 1827. It confirms the occurreméeBierawka channel divergence. The
right/northern channel branch probably carried watea former ponds already with a swampy
bottom or small lakes. The left branch diverged dstneam of Bierawa village. A part of
Bierawka river waters running to a water nmlald Mulle. This topography informs about
successive deepening of the Odra river channel.bféak of 18/19 century was also the period

of local industry development on the basis of looalimported iron ores, local charcoal
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production and local energy of running water. Etfe® small stream was dammed to store the
water for a few hours to use it in water-wheelse Bforementioned mapJ(mefitischblad 1827)
indicates that at the beginning of™8entury even the small tributaries of upper parttie
Bierawka catchment have been partitioned with a ddetlykes and pond cascades. These
constructions essentially limited the floods wastes/nstream of Bierawka channel.

After a century (98 years) and two centuries ldtem Wielland & Schubert map, the
Topographise Karte 1941:25 000 indicates further environmental changear rthe Odra-
Bierawka confluence. Downstream of the former ludiion point there were remains of a dry
channel, well preserved to this day, with bow-lilkadercuts up to 2m high. Today, in the
lowermost Bierawka course, there is only one aativennel. The bottoms of paleochannels, 200
years ago used as a ponds, were forested or usaedamows (Fig. 2). This type of land use has
been preserved to the present days. It enablddtmer ponds bottom to be used for at least 280
years as a present cropland.

The lowering of mean water level in Odra river veasesult of a long-lasting impact to
deepening of the river channel. Consequently, tieealB/ka longitudinal slope in its lowermost
1.5km-long course increased the longitudinal slémen 1.5m/km at the point of former
divergence to the 10m/km before to the Odra motthprotect the vertical erosion, a set of
concrete steps has been constructed.

Current mean yearly discharge of Bierawka rivechea 3n¥sec. During the last century
the water supply from coal mines existing since thiel of 19" century in upper part of
catchment has impacted water discharge of Bierawiea. However, the frontal rainstorms or
fast melting of snow cover can increase river casgh even ten times. During longer frontal
rains in July 1997, when neighbouring gauge staiionKrapkowice recorded 212mm of
precipitation during four days, the Bierawka rivdrastically increased water discharge to 104
m/sec. During the same flood Odra river dischargeled 3120risec at Kale gauge station
located few km downstream Bierawka mouth. Maximetorded Bierawka river discharge
reached 162 ffsec in July 1972 (Dubicki ed., 1999.

References

Bielec-Bgkowska 2002, Spatial differentiation and long-term variabilityf ahunderstorms
occurrence in Poland (1949-1998)niversity of Silesia, Katowice, p. 159.

Dubicki et. al., eds., 1999The Odra drainage basin; Monograph of flood 19@7 Polish)
IMGW, Warszawa, p. 241.

88



tadogorski T., 1955Demographic situation in the Upper Silesia duriegdal time(in Polish.
The Upper Silesia, . Krakow, 213-225.

Opata M., 2012,Reconstruction of the climatic conditions of Upggitesia during the last
centuries on the basis of historical woddnpublished Ph D thesis in Polistniv. of
Silesia.

Panic 1., 1992Settling in Opole Duchy in the Early Middle AdesPolish) Katowice, p. 192.

Wieland I. W. 1736Principatus Silesae Ratiboriensis nova et exagtiasi abula geographica

Wojcicki K. J., 2012 Stratigraphy of organic-rich deposits in floodplanvironments: examples
examples from the Upper Odra river bgspuaestiones Geographiczk 3, 107-117.

89



THE GEOMORPHIC AND SEDIMENTOLOGICAL RECORD
OF LOCAL HISTORIC HUMAN IMPACT:
A CASE STUDY FROM VALLEYS OF EASTER SUDETES LOESS FORELAND

Kazimierz Klimek

University of Silesia, Poland; kazimierz.klimek @ds..pl

The Eastern Sudetes Mts slopes and its NE foretalotated in a temperate climatic zone
of Central Europe, between ®0’- 50 °30'N¢ and 17 00’- 18 ° 20'E A (Figl). During the
Pleistocene cool periods the Scandinavian ice skeaehed the mountain foothills twice. During
the last Pleistocene glaciation — Vistulian — theuntain slopes were covered by periglacial
regoliths while its foreland was covered by a feetra thick mantel of loess. During the
Holocene climate amelioration the forest commusitgicceeded the loess upland and the
mountain slopes. On the loess plateau there smprautestly deciduous forests while on the
higher mountain ridges sprouted the coniferous .o@eganic or continental air masses create
here a seasonal rainstorms or dry seasons. Onetirest mountains foreland the loess plateau
receives yearly 600-750 mm of precipitation. Theme 120-140 days with the temperature more
than 168C, and 140-160 frosty days. In July mean tempegatuzach 15-£€, and in January -3
to -4°C. In some years during the winter months the nahitemperatures fall down to-2@
(Qitt 1971).

o¥beng,

"['z:s [

Ty UiBASIC
Fig.1. Eastern Sudetes foreland and discussed ehelamp
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The Odra river and its transit tributaries crossiountain slope and loess plateau area.
Here occurs a dense pattern of valleys filled valluvia. The present day relief of loess
plateau indicates a dense pattern of small dryeysJl mostly infilled with colluvia. This
indicates, that under the previous complete foasster there existed permanent small
streams. During the summer rainstorms and espgdaling the snow melting periods, the
episodic small streams occurred here. During thengpor mid-winter snow thawing the
melting waters cannot percolate through frozen guésoil. As a result, the overland flow
waters yield in suspension a lot of eroded soilictvhis partly deposited in these small dry
valleys.

The climatic changes during the middle Holoceneseduthe migration of the Neolithic
communities from Southern Europe to the north. Betw7-5 millennium BC the farmers and
breeders of Linear Pottery Culture migrated fronmrRaian Basin northwards, crossed the
mountain passes and started to settle the norttoeetands of Carpathians and Sudetes
foreland. One of the important trails of this migva follows the Moravian Gate —
downstream the upper Odra valley. The loess plateaaurring here offered semi-permanent
water streams, fertile soils, and intensive biompssduction especially during longer
summer days.

According to the archaeological investigations éviKlulczycka-Leciejowiczowa, 1993)
in the discussed part of the loess plateau theitiensettlements occurred from the period of
the Linear Band Ceramic Culture, since about 65€4rsy BP. There were small settlements
with 40-80 inhabitants in a few family groups, Iteth mostly on the sun-exposed valley

sides, near water sources (Fig.2).
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(cal. 5730 - 5470 BC)

Fig.2. Cross-section of the small valley in Biatger side within loess plateau.

The Biata river has a source area within the |lqdaseau, about 6km from the mountain
foothill. On its left side, about 15m above thelewlfloor, a small dry valley was crossed by a
80-meter long exposure (Fig.2). The dry valleyusiato a flow till (a) covered by loess (b)

and infilled with older colluvium (c-g). Here upanchernozem fossil soil (¢) about 0.5m
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thick, two younger units of yellow colluvium occgd & f), inter-bedded with a fossil
chernozem soil horizon (e). The youngest soil lwrifg) was developed in the present
ground surface. The lower chernozem fossil sokddbr 6650+50 BP (cal. 57210-5470 BC)
represents the Holocene soil previously infillifgstsmall valley floor. The lower layer of
yellow colluvium (d) about 0.9m thick represents tiidest phase of soil erosion recorded in
the loess plateau. The beginning of its deposisianted probably during the first Neolithic
clearance in this part of the southern-orientedaBialley side, and probably was continued
until the Bronze Age. The overlaying 0.4m thick ctezem soil (e), dated for 1540+90 (cal.
330-630 AD) indicates the re-afforestation of thallay side. This may be related to

depopulation of the loess plateau during the MigraPeriod.

=

)
\ \
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\ .
|
%

Fig.3. Alluvial fans prograding to the Odra valliéyor.

Settling of the loess plateau by the Slavic tribesurred during the 6-7 AD (Foltyn
2002). This initiated again the processes of cleaand soil erosion. The basic problem of
the new settlement erection was a source of wattre neighbourhood. After settling of the
sites more favourable to developing agriculture, tiew generation of Slav tribes migrated
also to the right side of the Odra valley, where permanent streams occur. As a result of
clearance and cultivation of steep valley sideg, $bil erosion started. The prograding
alluvial fans covered the Odra valley floor withig@meanders undercutting the valley sides
and infilled with organic matter. A few fans depgesiovered these organic infills of a similar
14C age, between 1430+70 BP and 1390+70 BP (cal.788&D) (Fig.3). These events
indicate than in the situation of a lack of arclogatal sources, the geomorphic or
sedimentological records can be a good indicattiuafan impact in some catchments.

This paleogeographic supposition confirms that theains of a probably older
stronghold, situated in a neighbouring of thesellscadchment. This stronghold, located in a

neighbouring catchment, about 4km from the datdavial fan, was dated according to
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archaeological sources betwedhand 9" centuries AD, and was destroyed i &@ntury by
Great Moravian invasion.

In the direct mountains foreland the natural enviment is more different than in the
loess plateau. This differentiated the sourcedlobia and a rate of its sedimentation. This is
reflected in differentiation of vertical sequencdghese deposits. In the lower course of the
Prudnik creek, the tributary of the Osoblaha rivbg longitudinal valley floor slope varies
from 2.0 to 1.6 m/km. The undercuts of the rivenksmnear Slezske Pavlovice, about 2.5m

high, show a record of historic river activity dugithe last two millennia (Fig.4 )
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Fig 4. Vertical sequence of alluvia in the Prudstiteam undercut:
Note the cadmium concentration in overbank deposits

In the lowermost section of these undercuts thereirocoarse gravels. Their structure
and micro-topography indicate that there are brhrileer deposits. The remnants of vertical
stems and roots of riparian vegetation as welhashorizontally situated tree stumps, dated
using **C method indicated the age of their deposition betw1980+ 40 and 1360+50 BP
(cal. 124-780 AD). This was the period of the deelof the Roman Empire. The mountain
streams with longitudinal gradient of 25-35 m/knisseécting the Zlatohorska ridge slope,
were a main supplier of coarse sediment to the ritkudver. The dendrochronologically
dated fragment of a youngest tree trunk, wedged fime silty-sandy alluvia, indicated 623
year AD. This was the beginning of an intensivé smsion caused by loess upland clearance
by Slavic tribes.

A pilot study of some heavy metals concentratiothiese fine overbank deposits (Zn,
Pb, Cu, Cd, Mn) sampled just above gravel chanepbsits reflect a typical geochemical
background of this region. About 1m above the dated trunks the cadmium concentration
is one order of magnitude higher than in the lowertical section of alluvia. This

phenomenon can be correlated with gallery constnudor gold and other ore mining in the
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source area of Zlaty potok (Yera ), the tributary of Prudnik stream, at the bemigrof the
break of 15/18 centuries. The washing down of the non-forestegingiwaste heaps in the
Zlaty potok sources, 30-33km upstream of the dsedislluvia undercuts, is responsible for

higher content of other heavy metals in the uppetian of the Prudnik river bank undercuts.
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HORSE STABLE IN MEDIEVAL CENTRAL EUROPE; RECONSTRUC TION OF
MEDIEVAL MAINTENANCE PRACTICES

Lenka Lis&, Miriam FiSdkova-Nyvltova, Libor Petr
Institute of Geology ASCR, v. v. i., Rozvojova Bgfgue 6, 165 00, Czech Republic

Maintenance practices of horse stables are notnofezorded in historical or
archaeological sources. In the case of Medievaleypain Veseli nad Moravou Czech
Republic, we can apply sedimenthological and miaxphological approach to determine the
sediment composition and to track possible maimesagoractices which were used. The
background is composed of easily erodible sediesneith a potential of high water level,
the organic staining in calcareous rich lensesrgémic waste was preserved below the horse
stabling, which is also probably connected with peemeable geological background and the
position within the alluvial zone of the Moravaeiv

Most of references concerning the study of objefilings are concerned with the fact
if the infilling originated naturally or anthropogieally (Parma et al., 2010, Novak et al,
2011). In the case of Veseli nad Moravou stablemfrthe sedimenthological and
micromorphological view it is evident that the ihfig originated antropogenically as a way
of remediation. Such examples are known for exarfipla Halstatt sunken houses (Jarosova
et al., 2010) or for example from Viking houses I{&k xx). Maintenance of Viking sunken
houses in Island can be suprisingly used as amgumal The remediation layers are a type of
cleaning and parallel way of aggradation easilyddyle surface. The erosion in Island is due
to the volcanic background (Millek 2012 a, b), ireséli nad Moravou due to the sandy
erodible background and the fact that during theoneal of stabling the background is
repeatedly removed because of sticking on theistablDue to such maintenance practices
were preserved minimally 10 aggradation layers cumsagd of waste from ovens and also
common domestic waste as visible from the appearaficanimal bones which were not
burnt. On the other hand such waste has remediaftect and protects against the
inflamation of hoofs.

Preserved stabling was according to the lack ofnaldspecies quite fresh, i. e. waiting
to be removed. Its pollen composittion shows thatdrganic part of the stable itself comes
from the end of summer. But from the etnographscairce it is known that horses were used
to be stabled after 16th of October (St. Havel)tillthat time hourses were pastured and

stayed outside 24 hours.
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RECOGNITION OF AGRICULTURAL PRACTICES IN NILE SLAG  WATER
DEPOSITS; THE CASE STUDY FROM JEBEL SABALOKA, 6TH N ILE
CATARACT, NORTHERN SUDAN

Lenka Lisa, Libor Petr
Institute of Geology ASCR, Rozvojova 269, Pragu&5,00, Czech Republic

Alluvial deposits within the Sabaloka Gorge and 8igth Cataract, the Nile River,
Sudan, represent a set of deposits with a higlol@iical variability. This is due to the
geomorphology and short-time and intensive flooengs resulting in aggradation and erosion
of the alluvial zone. Also a human maintenancehef alluvial zone plays a role. The fine
fraction of alluvial sediments, usually composeditifand clay, occurs mostly in the form of
thin intervals (max. 10 cm) of darker material. §material is the product of suspended-load
sedimentation which occurs at the end of floodimgn¢, and its provenance from the area of
Blue Nile sources can be expected. This suspelodedis material derived from the fields,
as can be recently observed. Three main facies tyygee distinguished in this type of fine-
grained material. The first corresponds to the primdeposited suspended load. Once this
material is exposed to oxygen and heat, it startdry and shrink. These post-depositional
processes lead to the formation of platy microstmecwith prevailing void plates. The high
amount of partly decomposed organic matter and suempressed by a high amount of TOC
occurs as a natural part of material deposited ftoersource areas. Magnetic susceptibility of
such material is usually quite low, while the freqay-dependent susceptibility shows a
visible enhancement.

When the fluvial erosion influences once deposgespended load, flakes of the dried
mud will be deposited further downstream. The di#joosl energy must be higher now
because the material becomes much coarser. Theremisonce dried and shrunk mud is
higher when agriculturally maintained or destructed example, by trampling. This material
represents the second type of facies. Erosion apdsitional processes lead to the origin of
granular to inter-grain microaggregate microstrietwith single packing and compound
packing voids. Such material is usually rich in rcloal because redeposition usually takes
place sometime after the primary deposition, anthbse of the human presence. Magnetic
susceptibility as well as frequency-dependent magseisceptibility of such a material are
usually moderate or slightly enhanced due to theingiwith coarser diamagnetic material
during redeposition.

Once the first or second facial types are anthrepmglly influenced, the internal
microstructure changes into an inter-grain microaggte and subangular blocky
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microstructure with compound packing voids and elesi and with porphyritic-like
distribution. The material is bioturbated and rich partly decomposed or decomposed
organic matter, charcoal or microcharcoal. It isoakich in carbonate due to fertility
maintenance and plant growing. Magnetic suscefjitwf such material is moderate and the
frequency-dependent magnetic susceptibility is sobd due to the fertility maintenance
(burning of organic matter) and bacterial proceskgsg the pedogenesis.
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SETTLEMENT OF WIELBARK CULTURE FROM ROMAN PERIOD ON DRAWA
RIVER VALLEY IN NORTHERN POLAND. ENVIRONMENTAL AND
ECONOMICAL CONSIDERATIONS

Mirostaw Makohonienko
Institute of Geoecology and Geoinformation, AdaroKidéwicz University, Dzgielowa 27,
61-680 Pozn&, Poland

Abstract not subbmited
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TRACES OF HUMAN IMPACT ON SELECTED MIRES IN THE GRA BIA RIVER
VALLEY, tOD Z REGION

Dominik Pawtowski*, Krystyna Milecka?, Piotr Kittel *
! Adam Mickiewicz University, Institute of Geologggculty of Geographical and Geological
Science, Makow Polnych 16, 61-606 Pozrioland, dominikp@amu.edu.pl.
2 Adam Mickiewicz University, Department of Biogeghty and Paleoecology, Faculty of
Geographical and Geological Science, fpelowa 20, 61-606 Pozra Poland,
milecka@amu.edu.pl
3 Department of Geomorphology and Palaeogeographyvessity of Lodz, Narutowicza 88,
Lodz 90-139, Poland, pkittel@geo.uni.lodz.pl

The Grabia river is a natural, mostly unregulatettdium-sized (ca. 81 km long)
lowland river in Central Poland, inflowing to theiddwka River (in the basin of the Oder).
The Grabia River catchment covers 819.5 krhagricultural and forested land (Maksymiuk,
1970; Sichski, Taaczyk, 2005). The Wartanian Cold Stage of the Odmalaciation during
the Saalian Glaciations (Lindner 2005, Marks 2Qiddner and Marks 2012) was the last to
cover the Lod region. The so-called Widawka Lobe developed durihis glaciation
(Klatkowa, 1972; Turkowska, 2006). Numerous oxbawesur within the valley, some of
them including a complex of transitional mires,§eand swamps. Most mires in the valley
are peat-filled floodplain basins or oxbows (Klatkg 1985; Turkowska 1988). Most peat
packages are approximately 2 m thick, though iag@heanders, they reach up to 3 m. Some
mires Qwierczyna site) are located in marginal parts o thalley floor, within Late
Weichselian fossil oxbows. Other sites (such ad ttE site) exist in cut-off palaeochannel
close to the present Grabia River channel. Mosthefpalaeochannels have a meandering
shape, and are from the Late Weichselian and Hokce

The present investigation focuses mainly on thefulisess of valley mires in
reconstructing and dating humidity changes—floocbrds in particular. The Grabia River
valley is relatively well archaeologically recogedz(mainly in the vicinity of Ldz@, and our
study thus also determines the human impact orv#lfiey environment (landscape), and
particularly on the mires. Anthropogenic influerttas periodically played a significant role
in humidity changes.

The oldest traces of human settlement in the Griahiar valley are correlated with the
Funnel Beaker Culture and the Pit and Comb Pot@uitures (Pelisiak, 2004; Pelisiak,
Kaminski 2004). Our studies indicate occasionalepextion into this part of the valley by
humans in the Neolithic. Apart from individual gmaiof pollen ofPlantago lanceolata
Artemisig andUrtica, there are no other indicators of human activityhie oldest part of the

profile. A distinct stage of human activity (witlolfen grains ofSecale RumexandPlantago
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lanceolatg is recognized for the Subatlantic period. Theapahtological data (Cladocera)
also confirm a lack of significant human activitp the mire. In the current phase of the
study, we also attempt to determine whether therdeof human impact coincides with
periods of intense flooding.

These studies are supported by a grant from themMdtScience Centre (NCN), No.
2011/01/B/ST10/04905 (“The role of valley mires niaconstructing palaeohydrological

events in the light of selected palaeoecologiaaliss”).
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PALEOECOLOGICAL RECORD OF EARLY HOLOCENE AND NEOLIT HIC
IMPACT IN TRAVERTINE VALLEY ENVIRONMENT, SANTOVKA'S ITE,
WESTERN SLOVAKIA

Libor Petr*, Jan Petik? Michal Horsak*, Maria Hajnalova®, Petra Hajkova'
! Department of Botany and Zoology, Faculty of SmemMasaryk University, Kotiaka 2,
Brno, Czech Republic
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Site Santovka is located on the western Slovaka hevice. The research is focused
on organic infill of narrow valley in Pleistoceneavertine mound (Kovanda 1971).
Lateglacial is captured in a layer of silty waskliseent with travertine fragments based on
the profile. According mollusk record they were opmtil steppe landscape. Beginning of
the Holocene is reflected in the accumulation dtar@ous fens. The pollen spectrum is
predominant hazel (Corylus) and oak (Quercus). lfesguent are the elm (Ulmus), beech
(Fagus), spruce (Picea) and pine (Pinus). Due g¢ontbrphology of narrow Valley is also
captured local wetland species also macrofossiirceof forest vegetation. Malacozoological
evidence shows forest elements, but also specasagixerothermic Cepeae vindobonensis.
Together with palynological records of heliophilotrees (e.g., Cotinus coggygria and
Staphylea pinnata) can reconstruct the vegetai@mosaic of forest and open habitats.

Around 8500 BP begins sedimentation of calcareday. cEnvironment had the
character of a small shallow lake. The valley wasbpbly dammed by travertine, because in
calcareous clay appear travertine desks. The yowssgements (upper 8000 BP) contain first
Neolithic shards. The palynological record humagspnce does not occur, however, in the
sediment due to erosion commencing slightly inarepthe proportion of clastic quartz. Then
is formed a thin layer of decomposed organic maltevith a large amount of carbonate and
charcoals. Beyond this horizon strongly increasiagiount of ceramics and appear
chronologically younger ceramic artifacts. The enprofile is covered with a layer of sandy
loam with pieces of travertine and rich archaeaabfinds, mainly from the Bronze Age.
This layer is dated around 6000 BP. Sedimentatitar this date can be interpret as a rising
proportion of influx from the surrounding erodece$s slopes. Due to modern travertine
quarry we cannot reconstruct locality developmarater periods.

Lithologically varied profile in the travertine Jay provides a unique record of early
Holocene environment. The presence of the firahéms appeared ceramic artifacts in the

sediment, before there is a significant impactiendurrounding landscape.
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PALAEOGEOGRAPHY OF THE WARTA RIVER VALLEY IN THE KO +0O BASIN
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Well known discoveries from the kmin Las site, in the Warta river valley in the Koto
Basin (Forysiak 2005) represent tree trunksiargitu stumps surrounded by organic material
all dated to the Alleroéd/Younger Dryas age (Dzieyaska, Petera-Zganiacz 2012; Petera
2007; Petera-Zganiacz, Dziedusgka 2007; Kittel et al. 2012). Due to radiocarbatiray,
the forest was probably destroyed during YoungeraBr(Dzieduszyska et al. 2011). This
project is the first study which link a dendrolaglicapproach to Late Weichselian
palaeoenvironmental reconstructions in central mblavith research into the economic
adaptation of the Late Palaeolithic hunters to gkarin the local environment.

Precise study of the geology and relief of thahavas given by Petera (2002), Forysiak
(2005), Dziedusayska and Petera-Zganiacz (2012). In the Late Wélielmsthe Warta river
was considered as a multichannel river. In the YeurDryas and Early Holocene some
channels were filled in and were changed into jpegfs and some of them remained dry
(Forysiak 2005). Archaeology of that area showseqitensive settlement (Fig. 1) during the
Late Weichselian (Chmielewska 1978; Kalaki, Sobkowiak-Tabaka 2009).

The closest Late Palaeolithic site is located 2dauthward from Kéomin Las on the
left bank of Struga Janiszewska river atzKa Janiszewska (Fig. 1:1). At the site, known
from the Polish Archaeological Record as to be ram IAge settlement, dozens of flint
artefacts, made from local erratic flint, have bdetovered during projects field works. One
of the most characteristic pieces is a large borade on narrow blade which was detached
from classical Swiderian double platform core (Y. Burins at that time were mostly used
as multifunction tools for engraving, cutting ancraping (Winiarska-Kabaaska 2009).
Those kinds of artefact have to be linked with lthée Palaeolithic Swiderian Culture, which
developed in western and central Poland duringAttezdd and Younger Dryas (Schild 1975;

Niesiotowska et al. 2011; Sobkowiak-Tabaka 2011).
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Fig. 1. Location of the investigated area in relatio gemorphological situation (after ForysiakQ2p

1 — morainic plain, 2 — hummocky morainic plain;: 3uvioglacial plain, 4 — end-morainic hillocks,-5kames,

6 — slopes, 7 — lower terrace of marginal valley; 8rosional terrace, 9 — high river terrace, UOw- river
terrace, 11 — valley floors, 12 — lacustrine pldif,— aeolian sands, 14 — dunes, 15 — peat bogs vaéeys of
various origin, 17 - closed depressions of variougin, 18 - post-exploatation areas and outcropshe
Adamoéw Lignite Mine, 19 — location of kein site.

Palaeolithic sites: 1 — Kmica Janiszewska 17; 2 — Janow 22 (aut 427); iéwia1 (aut 425); 4 — Dobréw; 5 —
Ruszkéw 4 i Zawadki; 6 — Ruszkéw Il; 7 — Koto; 8Rzuchow 24 (aut 433); 9 — Chetmno 4 (aut 434); 10 -
Sobotka 4 (aut 436); 11 — Cichmiana 5 (aut 439)- Tdchmiana 1 (aut 440); 13 — Cichmiana 2 (aut)424 —
Kuczki 1. (after Chmielewska 1978; Kab&ski, Sobkowiak-Tabaka 2009; Sobkowiak-Tabaka 2011)

0 3cm
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Fig. 2. Burin from Kunica Janiszewska site 17.

First scientific study in Koto Basin were conductegl J. Sawicka and L. Sawicki in
1925 and after that by W. Chmielewska, M. Chmielevend J. Trzeciakowski in 1951

(Chmielewska 1978). These scientists were studgiaterials and stratigraphy mostly from
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two dunes south from Koto on the left bank of tha¥d river, where they verify sites Rumin
IV, V, VIII and localities in Dobréw (Fig. 3) and i®Bzkéw (Fig. 1: 4-6;). They also did
research in the Ner river valley in that area whtrey discovered stone age sites at
Cichmiana (Chmielewska 1978). Second archaeologaapaign was conducted by Pozna
Archaeology Rescue Team from Institute of Archaggland Ethnology Polish Academy of
Science. They were digging several sites on tlgelacale Motorway A2 rescue project. The
Late Palaeolithic finds were discovered at eigleglties (Fig.1: 2-3, 8-13) from which the
most important are Cichmiana 2, Janoéw 21 and Rau@®j where flint tools typical for the
Late Palaeolithic Swiderian Culture were registefdtbse are double platform cores, blades
and flakes from exploitation of that kind of corsd tools like endscrapers, burins and leaf
point (Fig. 4). The remains of large scale the &althic campsites were found at those sites
(Kabachski, Sobkowia-Tabaka 2009).

Fig. 3. Tools from Dobréw site (after Sobkowiak 201
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| I .
Fig. 4. Tools from Cichmiana site 2. 1-2: leaf gpB+4: endscrapaers; 5: burin (after Kalfaki,
Sobkowiak-Tabaka 2009)

Intensive use of chocolate flint at those sites alnsidian at Cichmiana 2 (Kabaski,
Sobkowiak 2009) suggests that people who werediuinthat region had highly mobile way
of life. They were probably hunting for big gamkelireindeer, elk or deer and explore the
surroundings of bog and forest at #awn. Chmielewska (1978, 220) suggests that in some
“favorable conditions some of Swidry groups coulsoatonfined themselves to hunting
locally, without moving far, and the forest reindeeuld have played a significant rolelt is
possible that geological and archaeological redudt® discussed project could support that
hypothesis. There is possibility that during theuMger Dryas and perhaps the Preboreal
period in Koto Basin landscape were optimal for teus because of high geodiversity of the
natural environment and probably existence of tedlaslands of pine dominated forests
(Kittel et al. 2012) and they decided to stay herelonger time and explore the vicinity of
that area.

The most important archaeological fact for discdsgeoject is discovery of the
Palaeolithic artefacts at knica Janiszewska 17 which is until now the clokesility for the
bog and subfossil forest at Kmin. This find confirm that Swiderian hunters wepgloring
close surroundings of the site and had advancdtkrsent strategy in the Late Allerdd,

Younger Dryas and perhaps the Preboreal period.ul®esof interdisciplinary
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palaeoecological research from#aain project could help with study of the Late Paléhic

hunters behavior, chronology and impact of dynaeniaronment to the Palaeolithic man.
The research is financially supported by a grammnfthe National Science Centre, No

N N306 788240 “Palaeogeographical conditions oftexice and destruction of the Late

Weichselian forest in the Warta river valley (thet&KBasin)”.
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ANTHROPOGENIC CHANGES OF KAMIONKA VALLEY BASED ON
CARTOGRAPHIC AND HISTORICAL SOURCES
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Kamionka have seventeen kilometers length in Blsko-Kamienna district, been in
northern part ofSwictokrzyskie voivodeship. Kamionka flows through tBeichedniow
Plateau, which is located in the macroregion Kielggland in subprovince Matopolska
Upland (Kondracki 2002). Its source is in the folkghof Jamno and Ciosowa hill, near
taczna village. Earlier Kamionka river was also ahlteczna. The catchment area is 107.26
km? and river slope is %. Small size and large height difference makesraindis not
uniform and gives it a mountain river character.

Suchedniéw plateau is built mainly of the Lowerabit sandstone belonging to the
Mesozoic fringe of the Gor§wietokrzyskie (Holy Cross Mountains). Kamionka cutirthe
base Triassic, mainly red sandstones, which arelpopxcavated materialin the area. River
especially in the Suchedniéw flows through gladalposits and fluvioglacial sands and
gravels. Last glaciation, which reached the areaywed 300-230 thousands years ago (Mid-
Polish glaciations - Oder). Limit of the Oder maxim ice sheet, ran around the surrounding
area and is also probably affected the same riaminka, which at that time could have
flowed through the vallefarnéwki located westward of Suchedniéw. For alntbstentire
stretch of the valley, also are embedded fluviadsaand gravels, sands of river terraces, and
all deposits accumulate during the Holocene.

The main methods of data collection were old toppbic maps analysis and cadastral
maps of Suchedniow area (even from 1860). Muchhef information on anthropogenic
changes in the Kamionka valley were also a numberotes, lists and descriptions of the
area. To compare the changes in this area ovefetirs have allowed old photo taken mainly
in the first half of the twentieth century (S. Raagpersonal information) Thanks to the
community interview with some persons who got kremigle of the area and performed field
observations, it was determined the remains of dlte infrastructure. This allowed a
comparison of current information with materialarir the first half of the last century.

The aim of research is to capture the significanth@pogenic changes in the
Kamionka river valley. Presentation materials shgahe development of the valley, and to
compare them with the current state. The largesirapogenic changes within the Kamionka

valley reported in Suchedniow and Rejow. The upgset of the river was relatively most
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natural, while the middle (Suchedniéw) and lowerej(®v), showed large changes in
anthropogenic. At the moment, the major anthropmgehanges on Suchedniéw and Rejow
sections are two artificial lakes, built to retentiand tourism. Over the years, there have in
these areas to the various changes made by mdhe ltwentieth century, there were few
functioning water mills, which were built with drtial lakes and pounds (Ciemny Staw on
Berezéw with the impressive dam). In place of téslgyark in Suchednidw, was previously a
smaller lake, after which it was only a fragmentha# old discount and situational references
on maps of the city in 1860. Anthropogenic changes large scale in the Suchednidéw can
find even in earlier years. This area was one ef @d Polish Industrial Region and the
Central Industrial District. During the developmeithe Old Polish Industrial Region, in this
area was responsible Stanistaw Staszic. Due ton#bere of the village, where iron was
mined and there were many forges, most likely foe fctivity of one of them, piled
embankment across the valley between the hill orclwthe church stands a hill where the
cemetery is now located. The shaft is surrounded park on the north side, today it is routed
on the road that was already marked on maps fra@0,1ggesting early origin of the object.
It had probably change the direction of the riv@wvards the west (now from here the river
forms a visible arc around the church and goingkb@acthe paleochannel) to drive the
hammer at a nearby forge. After many of theseifeslare only residual residue.

In terms of anthropogenic changes, Kamionka rigarery diverse. There are parts of
the river, where human intervention was minimalj arhere a man completely changed the
course of the river. The rich history of the regiand its position relative to the industrialized
area of Poland, Kamionka river was the source efgnfor iron industry in Suchedniow,
fueling the then forges. Numerous mills built ore ttelatively small river, resulted in the
creation at different times, different size watanks, after which only withstood the shafts.
Proximity to key tourist region Gorgwictokrzyskie and surroundings picturesque terrain,
made at the beginning of the twentieth century, #hea became a popular place for
recreation. Tourist element highly influenced tlee@lopment of the valley which can be seen

today.
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HOLOCENE PALAEODYNAMIC OF THE RHONE RIVER AND LAND USE IN
THE BASSES TERRES FLOODPLAIN (FRANCE)
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Palaeoenvironmental and geoarchaeological invégtigahave been carried out over
the last decade in an area located in the floodm&ithe Rhone river, 70 km northeast of the
city of Lyon.The study was done in the frameworkiloé progranmPeuplement et milieu en
Bas Dauphiné (Isle Crémieu) de I'apparition de Feglture a 'époquemoderndirected by
J.-F. Berger (UMR 5600-CNRS) and founded by then&meMinistry of Culture and the
PYGMALIONprograniPaléohYdroloGy and huMAn—cLimate-environmentinte@Ns in the
Alps directed by F. Arnaud (UMR 5204-CNRS) and fundedtlyy Agence Nationale de la
Recherche.

The river occupies the upper part of a glacial bagi the junction of the southern
calcareous Jura mountains (Bugey, Crémieu plat@ad Xhe mollassic hills of the Dauphiné
piemont (Terres Froides)(Fig. 1). This basin wadanoutduring the Quaternary formations
and filled by glaciolacustrine clay and coarse mal® from local streams (up to 197 to 202
m a.s.l.). These glaciolacustrine formations areeped with sandy-gravel alluvium of the
Rhone river, about 10 m thick (the top is locate@ &eight of 205 to 208 m). The alluvial
plain of the Rhoéne river (Basses Terres floodplapjeads on all sides of the Aveniéres
mollassic outcrop. Today, the stream follows therthmern branch (Brégnier-Cordon
floodplain) and its main tributary is the Guierseti which built a large alluvial fan. The
valley of the Aveniéres corresponds to a formendiaof the Rhone river (Salvador et al,
2009). The avulsion process isolated and protettiesdplain from fluvial erosion and the
trace of a set of former wandering meanders has pesserved on its surface.

Firstly, the study aims to reconstruct the spatiojtoral fluctuations of the Rhone river
and to identify their origin by studying these malehannels. The plan organization and the
sedimentary filling of these former channels girBimation on local fluvial dynamics. The
chronological setting is provided by a set of haadradiocarbon datings. Phases of channels
avulsion, fluvial pattern change and major occuresnof strong hydrosedimentary inputs are

identified from the ancient Atlantic period untie Subatlantic period (Modern Times).
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Before Le Mauvais cutoff (before 7138-6798 cal. yr BP, palacochannel a)
Before Payerne cutoff (before 6277-5995 cal. yr BP, palacochannel b)
Before Le Molard cutoff (before 3695-3388 cal. yr BP, palacochannel d)

Before Les Aymes cutoff (beginning of the Subatlantic period, pollen analysis : palacochannel e)

Biévre/Guiers river : Active channel A/before 3440-3213 cal. yr BP (Bronze Age) ;
B/ after 2460-2123 cal. yr BP (Iron Age)

Le Thuet braided pattern (before 2846-2751 cal. yr BP)

Before Rhone river avulsion (before Pré-de-la-Cour cutoff, palacochannel h, 2739-2494 cal. yr BP)
Before Champ-Collet cutoff (661-540 cal. yr BP, XIVe s. AD, palacochannel i)

Before the Saugey cutoff, (before 1690 AD for palacochannel j)

Dark Ages or modern period (Guiers river)

0GR @ e ©0 6 ®

Modern period (XVIlIe s.) and contemporaneous period
Secondly, the research studies the interactionsdagt ancient societies and the fluvial
environment from Neolithic to modern period (Gauck@l2). The goal is to understand the

rhythms and the processes of evolution of thisifluanthroposystem on the long term, what
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means how social and fluvial systems fit and adpgeth other.The results allowed us to
discuss the intricacies of climate and human céiesalon the evolution of the fluvial
environment. They also allowed us to estimate nflaeénce of hydrosystem changes on land-
use patterns (human settlements, agrarian systam)s le was question of the fluvial risk

management by pre-protohistoric and historic sm@set
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INTERPRETING ANTHROPOGENIC AND NATURAL STRUCTURES: A CASE
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Since geophysical and remote sensing techniques haen incorporated alongside
archaeological excavations in the Michatowice redearoject, they have strongly changed
and enlarged the knowledge of the studied archgmalosite. With the use of high resolution
magnetic prospecting - which has great potentigh@non-magnetic loess soils of the area -
new archaeological features such as square bugiats single urn graves have been
discovered, vastly enhancing our knowledge of ghies

Though globally non-destructive archaeology is we#tablished by now, with
thousands of publications and case studies, thpsoaph is only now making large in-roads
into the contemporary Polish archaeological paradig shift is visible from analysing and
describing single finds, to trying to reconstruetsplandscapes and human activity within
these spaces. A problem of interpretation arisesasy archaeological features native only to
Polish archaeology have a yet undiscovered “geogdiysignal’. Hence, whilst viewing and
interpreting geophysical data, many features maynbsunderstood or omitted during
analysis.

Such was the case in Michatowice (cf. Fig.1 andw#)ere heavily magnetised round
magnetic features discovered in 2011 and subsdguextavated in 2012 were thought to
remnants of an Iron Age round barrow. Whilst extiang the function of the features still
remained a mystery until consultations with georholpgists/soil scientists who classified it
as possible paleopedological remnant underneatbrraef “wymok”. Despite of this, the
excavations continued as there were archaeolofgediires and findings from within the
wymok.
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Fig.1: Magnetic prospection of the Michalowice aeblogical site in the years 2010-2012

From a purely archaeological point of view - sualggical features, though they
possess much important (geo-)archaeological datre- mostly evaded. However the
misinterpretation of the round magnetic feature amdsequent excavation also revealed that

within this wymok there are many Iron Age featuighsgy into the wymok itself.
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Fig. 2: Area encompassing square and circular ahesnexcavated in 2012

The case study of Michatowice shows that theretils & need for interdisciplinary

teams to analyse and interpret all kinds of arcloggeal sources, acquired both from remote
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sensing and excavation. To the archaeologists @nismportant cautionary tale that even
though some features appear to be purely naturbe toundary between
“archaeological/anthropogenic” and “geological/matuis very inscrutable as it was rarely

the subject of a simultaneous precise study by aathaeologists and geomorphologists.
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1

The purpose of article is to present the envirortaleconditioning of the settlement
location of the Lusatian culture at site 9 in Biérudnik county, Opole voivodeship). The
town is located in the southwest territory of Palaan the Glubczyce Plateau. It's a moraine
upland (235-260 meters, up to 315 meters on thelCgziele), covered with loess, located in
the confines of Przedgorze Sudeckie (Kondracki RORértile soils, the abundance of local
flows and a climate conducive to farming led tostldrea being settled by Neolithic
communities from 7000 BP (Klimek 2010).

Site 9 in Biala is located at an altitude of 23Qtene above sea level, at the top of a hill
sloping to the north-west, towards to the valley@fa river. The distance from the bottom of
the valley to the farthest excavated area on tkeedsies not exceed 550 meters.

Archeological supervision and rescue excavationthatsite were conducted in the
summer and autumn of the year 2011. Altogethdd fi@rks covered the area of around 26,9
ares. Relatively thick culture layer, 398 archealabobjects and over 40000 artefacts of
various types have been discovered at the sitei@@dtention was paid to the large amount
of finds conserved in the culture layer of theder marked off for research. In the northern
part of the site, and particularly the north-westtpthe effects of erosion that took place on
the slope were taken note of. These erosions qmgdibly be gully erosions. The excavated
materials has been dated to the bronze age anyl ieaml age (from Bronze Il into the
Hallstatt C period). The location of the settletand its chronology coincides with other
Lusatian culture sites of the same period on theéb&yce Plateau (Gedl 1983, Gedl 1997,
van den Boom H. 1997).

Based on the range carried out excavations, tleeadrthe site is estimated to be at least
3 acres, and on the basis of cartographic analysiso 8 acres. Aerial prospection using
LIDAR, additional test excavations, geophysical gmection and palaeogeographic studies

seems to be necessary to achieve a fuller picfuteecsite at the microregional scale.
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ZUBRZYCE SITES “U” AND “W” — NEWLY DISCOVERED FUNNE L BEAKER
CULTURE SETTLEMENTS AT THE GLUBCZYCE PLATEAU

Monika Tabisz', Marcin Korna ¢*, Pawet KajfasZ
! Atlantyda Foundation, Krakéw, Poland, fundacjaaatyda@wp.pl

The Glubczyce Plateau is a moraine upland loc&288-260 meters, up to 315 meters
on the Czech side) in the confines of Przedgoraie&kie, through which the Osobloga river
flows. It is covered with loess, on which chernosemere mainly formed during the
Holocene period, indicating the fertile agriculitukealth of the land (Abtamowicz 2004,
Kondracki 2011,). Zubrzyce is found in a locatiamere the source section of the river Troja,
which is powered by smaller rivers of water thatwflinto it. Thanks to this, the terrains

agricultural development remains a very positivarabteristic of the settlement. During the
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Area of site “U” knowed from the field survey

O Range of the newly discovered sites

Fig. 1. Location of the sites and the route cormsion area

Atlantic and Subboreal periods, the land was owsvgr with both deciduous and mixed

forests (Kulczycka-Leciejewiczowa 2004). At the satime, it was an area of an intense and
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close-knit settlement, which also encompassedédtraib near the Odra, from the Racib6rz
Basin, going northwest (Abtamowicz 2004).

Archeological supervision and rescue excavationbBeasite was carried out at sites “U”
and “W”, in the village Zubrzyce (located withihe Gtubczyce gmina, or the municipality,
of the Opole voivodeship) from November 2011 todbetr 2012. These excavations were
conducted in accordance with the investment calileel pavement of the municipal road in
Lewice-Zubrzyce”. This included the road constraigtthat was taking place then, as well —
from the east part of Zubrzyce to the border of @ebczyce gmina at Wierzbiec. The first
step of the earthwork related to the investmentduded exposing the a strip of land
measuring about 13 meters wide and 550 meters Vamgh created a possibility of recording
the occurrence of anthropogenic layers locateleasite of the excavation. The next segment,
with the length of about 715 meters encompassedraqgf the area along the valley of
Wierzbiec, as well as the slope. The research wagetl to executing excavations up to the
extension of the existing metalled road that fokolalong a trench.

Over the duration of the period in which the exd¢mres took place, two previously
unknown Funnel Beaker Culture settlements wereosiesed. The first of the two was linked
with the known surface nearest it, site “U”, in gnols of the variety of the objects found at
the excavation site. The second, new site wasccalte “W”, because even though it was
located between sites “L” and “T”, it was in ho wagsociated with them.

Site U is located from about 269 to 271 meters alsma level on a mild slope on an
incline which leads towards the valley. The excesdladrea was located in the first segment of
terrain, with the first humus layer already remawvisl a part of the execution of the investor
excavation, two different concentrations of arcbgalal artifacts were distinguished. The
smaller of the two was located about 60 meters fthen Troja riverbed (5 features); the
second and larger localization (21 features) exddnd a distance of about 125-155 meters
from the riverbed. Of the investigated features, aflthem contains finds: 925 pottery
fragments, 44 flints, 884 burnt clay fragmentse¢hspindle whorls, and one miniature stone
hatchet. Furthermore, 13 bone fragments were fant samples taken for archaeobotanic
testing.

The second site is located at an altitude of aB@6t278 meters above sea level, along
the ridge of the Wierzbiec valley, at a distancalbbut 210 meters from the riverbed, in the
second localization aforementioned. Four archeolddieatures have been discovered here.
In the fill, three of the found items were movahléfacts: 266 ceramic fragments, 5 flints, 45

burnt clay fragments.
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Funnel Beaker Culture developed in an area integestr us, during the second quarter
of the IV millennium BC (Nowak 2009). The previougssearches showed that the
environment of the unit is a universal one and dusshave any kind of preferences as far as
area of settlement is concerned (Nowak 2009). Groowad of this, the two sites being in
essentially different physiographic locations i$ srprising to us.

Over the course of the excavation, the existen@ealfiture layer was not recorded, and
the upper layers of soil only contained sporadicl@wce of finds. In the ceiling layer, any
objects exposed to tillage damage occurred ledbasoin the bottom layers. This situation
may be interpreted in two ways:

1. most of the artifacts found in the marked off temy were foundin situ, and the
culture layer never formed, since the area itsel varely ever put to use,

2. the culture layer eroded completely, along with atsifacts, and not many of the
artifacts found in the ceiling layer survived tilage damage done to them during the
process of recording what was found at the surface.

Regardless of the interpretation, what is significs that both of the sites had very little
chance of even being discovered during the exaawstiand if it hadn't been for the
archeological surveillance, they would have mdstlyi never been discovered. The problem,
thus, goes deeper than that. As a result of integseulture, what interests us is the large
scale of erosion that has occurred at the slopdiseofalley. What may follow the erosion is
covering of the sites located on the valley flogrdolluvia (deluvia), which would make it
even harder to fulfill the task of traditional ppestion. Although the question has been raised
many times throughout literature (Rydlewski, VaMewak 1981, among others) solutions
allowing for the completion of an Archaeological plaf Poland (AZP) group for new
research tools, as well as a new system for thiegtion of undiscovered sites have not yet
been met with.

The description above leads us to conclude, thatder to attain a fuller picture of the
excavated terrain interdisciplinary research mais¢ fplace, with geophysical prospection and
complex palaeoecological research included. If &bpleonduct such work, we might be able
to say what exactly it was that was characterigtisettiements such as these. Are we dealing
with exploitation of certain terrain, by a relatiyesmall groups of peoples (evidence at sites
that follow shows us that settlers lead a nomathkstlyle), or are we dealing with an intense
and relatively short-lived reign over the land bgsnhof the society? In the case of research
conducted on Funnel Beaker Culture settlements gihestion is essential due to the fact that

we are unable to precisely date the site or mdgeigand and as well as the large number of
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existing sites concerning this culture. This prableas been touched upon many times in
literature concerning the subject (most recentlyvllio 2009), yet it has not been met with
much possibility to solve it.

The results of the research lead us to the comeiusiat archeological surveillance of
the area is necessary, as well as the verificaifamaterial on the subject of Funnel Beaker
Culture settlements on the basis of up-to-datearebe including Archaeological Map of
Poland, since the data in the last monograph wbmfcerns this question (Kulczycka-

Leciejewiczowa 1993) is now out of date.
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RIVER TERRACES: PROCESSES OF DEVELOPMENT, SEDIMENTARY
CHARACTERISTICS, RESPONSE TO CLIMATIC FORCING AND P REFERRED
SITES FOR HUMAN OCCUPATION

Jef Vandenberghe
VU University Amsterdam
Although river terrace development and triggeriegma to be simply understood, there
are a number of pertinent questions that disturis #implicity and require further
consideration. This contribution aims at derivingm& answers to those questions by
assessing evidence from published archives. Ftarns:

* How is the terrace-forming erosion process runnitggthere a typical sedimentary
succession below terraces? Different kinds of ¢esaand their sedimentary
successions may originate either from aggradainmision or lateral migration.

« What is the genetic origin of each sedimentary rayd®ifferent floodplain
environments (active channel belt, fluvial lakegerbank zone) are characterized by
specific sedimentary facies.

* What are the relative ages of those layers andagrgsases within a climate driven
erosion-aggradation cycle? The variability in stase preservation in relation to
climatic cyclicity is analysed in three scenarios.

Finally, a preliminary inventory is presented ofshéavourite sites for human occupation in
fluvial valleys as derived from a random selectmiharchaeological findings. Generally,
human occupation in that morphological position nsgeto be linked with, at least
temporarily, dry conditions. Climatic conditions a#ot seem to play the major role. The
termination of a settlement may have been duea®ased risks of flooding, apart from other

than fluvio-environmental reasons.
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RIVER, MAN AND MAMMOTHS — THE UPPER PALAEOLITHIC SE TTLEMENTS
IN THE UPPER VISTULA BASIN

Jarostaw Wilczynski', Piotr Wojtal *, Krzysztof SobczyK
! Institute of Systematics and Evolution of AnimRisljsh Academy of Sciences, Stawkowska
17, 31-016 Krakéw, Poland, wilczynski@isez.pan évakl
! Institute of Systematics and Evolution of AnimRisljsh Academy of Sciences, Stawkowska
17, 31-016 Krakow, Poland,, wojtal@isez.pan.krakgbw.
2 Institute of Archaeology, Jagiellonian UniversitfGokbia 11, Krakéw, Poland,
krzysztof.sobczyk@uj.edu.pl

The results of recent studies of two Gravettiaassitlaksice Il and Krakow Spadzista
are presented. Both localities, are of similar @f£000-20,000 BP) but differ in site location
and the stone inventory.

The newly discovered site Jaksice Il, is located on the first terrace oftMis river,
about 40 km NE from Krakow-Spadzista. It is sitdatpposite to the Raba river mouth to
Vistula (Fig. 1). The area of 24°mvere excavated during regular fieldworks condudted
2011 and 2012. The fieldworks resulted in numesiase artefacts and mammal remains. A

piece of mammoth tooth provided an uncalibratece ddiout 23 000 rcyBP, falling into

chronological framework of the Krakow Spadzistdlegtent (Wilczyiski, Wojtal 2011).

Fig. 1. Location of the Krakow Spadzista (1) ankisize Il site (2).
The Krakéw-Spadzista site is located in the eagtarhof the Tenczyski Horst on the

northern slope of the Saint Bronislawa Hill. Islielose to the XIX century Austrian earth
rampart, on a rocky promontory. The site is locatea triangular plateau of about 2 ha large,
and is set apart on the north by a rocky cliff andthe east and west by Pleistocene gorges
(Koztowski et al., 1974; Sobczyk 1995). The chaenatf the settlement, the spatial and
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horizontal distribution of the materials, and tadiocarbon dating have revealed the nature of
the Krakow-Spadzista site. It is very likely thaetfew cultural levels created during repeated
visits by hunter-gatherers were mixed together pst pdepositional processes (e.g.,
solifluction) in one cultural level (layer 6) andrin a so called local palimpsest (Wil&zski

et al., 2012). In 2011 and 2012 two trenches, &xtah different areas of the site, were
excavated. They yielded large number stone argfacammals remains and isolated bone
ornaments.

During field works at both sites whole sedimentniréhe cultural layer (Gravettian)
were wet-sieved. It should be noted that amibregnumerousmall fragmentgsometimes of
length below 5 mm) of mammal remains (e.g. bonektaath of rodents and polar foxes)
fish nor birds remains were found. It could suggest at this site the base of Gravettian
hunters-gatherers economy were hunting of mamm@ithisoth sites wet-sieving provide also
huge number of burned bone fragments (probablynigahg to mammoths) which were used
as a fuel in camp fires.

It is possible that large rivers (possibly also lewedls and river crossings used by the
animals) facilitated the hunting of big game mansn&hammoth, horses, reindeer) -
especially in the case of the Jaksice Il site. Qgpao Jaksice at Krakdw Spadzista site,
where dry and free of any sources of water, theeplaraised about 50 m above the bed of the
Rudawa River, could determine location of the agea natural trap using by the Gravettian
hunters. By the Jaksice Il site example we coudtesiat Gravettian settlement occupied not
only relatively high altitude hills but also thevers terraces. These two contrasting locations
(on the hill and on the river terrace/bank) aréaocge significance as they provide information

about Gravettian occupation in Poland.
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FLOODPLAINS OF LARGE RIVER SYSTEMS - HOMOGENOUS OR
HETEROGENEOUS DEPOSITION ENVIRONMENTS? LESSONS LEARNED
FROM HIGH-RESOLUTION XS %'%B ANALYSES

M. Will 2 R. Aalto?, Markus Fuchs'
!Department of Geography, Justus-Liebig-Universitgsgen, D-35390 Giessen, Germany
’Geography, College of Life and Environmental Sasntiniversity of Exeter

One of the questions in fluvial geomorphology ab&river basins is the question of
how sediment is distributed on floodplains. Fogéarivers different processes and conveyors
like floodplain channels, crevasse splays and &ndsplay a role in sediment delivery to the
floodplains. But how efficient and homogenous idisent transport to floodplains in large
river systems? How dependent is overbank sedinmentah external factors like climate and
land cover change? How stable are sediments ial ghatts of the floodplain after deposition?
And, have short-term processes implications onue of floodplain profiles as long-term
records?

Trying to answer some of these questions seveandktape units along the Sacramento
River floodplain between River Mile (RM) 175 and RIM5 have been analysed for infilling
rates and processes using OSL and high-resolut®h’RXb profile analyses and dating. The
landscape structure of this particular reach of $laeramento River with large ephemeral
floodplain channel systems, natural, large scateiahinundation of the floodplain and a high
level of preservation of pristine fluvial environnte is highly suited to answer the question of
how different topographic units influence sedimdaposition on a floodplain. Using high-
resolution X$'Pb analyses it is possible not only to calculafililg rates but also to
identify different styles of infilling and erosioprocesses and their distribution over the
floodplain of a large river system during the lasntury. Thus shedding light on the
complexity of large river floodplains as sedimeinks. Using OSL and“C dating as
additional dating tools, this combined approaclo aisabled the comparison of last centuries’
processes and rates with all-Holocene recordsitebttw well modern sedimentation rates fit

site specific long term evolution.
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ARCHEOLOGICAL MUSEUM AND RESERVE “KRZEMIONKI* NEAR
OSTROWIEC SWIETOKRZYSKI

Jerzy Tomasz &bel

In the Mesozoic margin of tiswigtokrzyskie Mountains there are outcrops of various
kinds of flint and many prehistoric mines. Placd®eve striped flint was mined were found at
Korycizna, Borownia and Ruda Kaelna. In terms of area of the mining field, one o
Europe’s biggest sites is the complex of flint nsinat Krzemionki near Ostrowiec
Swietokrzyski. Its perfectly preserved ground larafse and underground structure give it
extraordinary importance.

The mines were found on 19 July 1922 by the gestatan Samsonowicz. Research
and excavation works in the area were directed pgniint Szmit (1923, 1927), Jozef
Zurowski (1925-1927), Stefan Krukowski (1923, 19Z81), Michat Drewko (1945, 1948),
TadeuszZurowski (1953, 1958-1961), Jan Kowalczyk, Bogdartc@aand Zygmunt Krzak
(1969-1970), Jerzy dbel (1979-1984, 2001-2004), Stawomir Sataki, Marek Zalewski,
Witold Migal (1985-1988), Wojciech Borkowski (198®00), Artur Jedynak and Kamil
Kaptur (2008-2009)

The mines were exploited ca. 3900 to 1600 BC. ¢eaatbon dating) by different
peoples who left artefacts categorized by archagsito into cultures- e. g. the culture of
funnel- shaped cups, culture spherical amphoraeyadnowice culture. It is possible that

deposits of striped flint were known even earlierthe Mesolithic hunters.

Photo A. Jedynak Photo A. Jedynak

Growing population and burning-down type of farmiuagre vital factors which led to
development of flint mining irSwigtokrzyskie region. Axes made of flint, used mosgty

cutting down trees and clearing land as well asiting wood, were distributed in the range
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of 250 km from the mines (the culture of funnelagéd cups, ca. 3900- 2900 BC.). However,
most shafts at Krzemionki were made by miners whlornped to the culture of spherical

amphorae (2900- 2500 BC.). Axes for special purpedgch they produced are found in the
range as big as 600 km. In the early Bronze Agefdinowice culture, ca. 2200- 1600 BC.)
tools and weapons (axes and arrow- heads) madmtofvere distributed in the range of ca.

85 km.

The mining field in Krzemionki is located in an aref Jurassic (Upper Oxfordian)
limestone outcrop in a syncline edge. The paralstiaped field is ca. 5 km long and from 20
to 220 metres wide, covering the area of ca. 78ag¢and m 2. The number of mining units is
estimated at over five thousand. The flint - begriayer is a bank of flint concretions of
various sizes, located in two layers whose dep#tsedise towards the edge of the syncline.
The shafts were set out 5 to 30 metres apart, la@id depths and shapes depend on local
geological conditions of flint- bearing layers. Bsthaped and flattened flint concretions were
extracted in a few ways, from excavating shallowitess (two meters deep and four or five
meters wide), through niche mines (ca. 4,5 m daagd)chamber- pillar mines to 8- 9 m deep
chamber mines covering the area of ca. 400 m 2.ativance of more complex flint mining
technology in the Neolithic Age resulted in develgmt of specialization: this is when
professional flint miners emerged. A mine crew d¢stesl of five to ten people.

Flint was mined in the warm (shallow cavities) armld season (deep chambers).
Sheds were built over chamber shafts to protectrimee from rain and snow. The miners
used sets of tools made from pieces of flint, ottueks and deer antlers. They served as
wedges, mallets, levers, hoes and pickaxes. Theas &lso an ingenious system of
transporting flint output up to the surface. Thenens worked underground in a contracted
position: half- lying, crouching or kneeling. Indar to save work, excavations were only 55-
110 cm high. Loosened limestone rubble was dispo$&ither to the surface, where it was
stored in characteristic heaps surrounding thetshaf was used for backfilling abandoned
chambers. To prevent mine roofs from collapsingans of solid rock were left (chamber-
pillar mines) or supports made of limestone slaix$ rabble. Air circulation in the mine was
provided by fires made in the shafts and theirames. The mine was lit by burning resinous
chips and perhaps with tallow lamps.

The gained material was segregated undergrouncbalydthe best quality flint was
transported to the surface. Just near the shafbas segregated once again and underwent
preliminary working. Concretions were broken ontans anvil and worked with shaping

tools made of stone, flint, bone and hard woodgeaamounts of flint waste and abortive
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semi- products of axes and other tools remainddnkedir shaft entrances (site workshops).
Selected semi- products or roughly shaped lump weaken for further working in
productions settlements located in the basin ofkmienna river, where, for instance, axes
were polished and finished. Apart from temporargnpa built by the miners, there was no
permanent settling in the mining area becauseosf ¢& potable water. Sometimes they used
rainwater which remained in karst formations lyialgout 250 or 350 metres south of the
mining field.

Pictures of symbols representing deities worshippethe miners, made in charcoal
on rock faces and pillars, were found in the mifleey include a woman in labour, a bull's
head or horns, a pair of feet. Located in the wiakgy, they were supposed to help the miners
with excavating limestone rock. Probably they syhagothe Great Goddess and her partner,
the God of Storm, whose weapon was a lightningesgmted by a hatched and axe. This cult
iIs connected with the special role of a stripedtflaxe in the animal and crop farming
communities of the culture of spherical amphoréaés supposed that in rites it symbolized
presence of a deity. It also meant social prestigg was a warrior's weapon, magically
protecting the owner from evil. This is why it Wasried together with the dead.

After prehistoric miners had stopped exploitatidrnttee deposits, the area remained
hidden in ancient forest until it was infringed toypdern agriculture in the beginning of the 20
th century, when the village of Krzemionki was ltezhnearby. The dwellers- lime producers
destroyed the ancient mines (among other things,'@reat Chambers” in the tourist route
No 1) in order to gain limestone for productionliofie and as fluxing agent for Ostrowiec
steelworks. This kind of exploitation was stoppetitew an archaeological reserve was
established. Its organization began in 1926.

Underground exhibition gallery ca.0,5 km long pagdhrough Neolithic mining units
was opened for tourists 1 july 2004.

The reserve is situated 8 km north - east of Osaownear the road to Lipsko.
Transport from Ostrowiec by bus (lines No 10 & 1thach or using own means of

communication.
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ANCIENT METALLURGY ON THE NIDA RIVER AS A POTENTIAL ENCLAVE
OF BLOOMERY CENTRE IN THE SWIETOKRZYSKIE MOUNTIANS
(HOLLY CROSS MOOUNTAINS)

Andrzej Przychodni

Research of A. Przychodni and S. Orzechowski(2Gi#) A. Przychodni (2002)
suggesting the functioning of iron-producing centrehe basin of the Upper Nida during
Roman times, which could have been similar in itaracter to the enclaves of the
Swietokrszyskie Mountains iron-producing districkisting on the River #anka and the
Krepianka (see K. Belenin 1992). The majority of newlgcovered facts associatged with
iron-processing are concentrated within the areahenmiddle Czarna (Black) Nida. Areal
documentation of site location preferences indeateertain regularity in locating them close
to the bloomery furnace clusters in Bilcza (sitenber 1 on the Fig. 1) on the lower slopes of

valleys of small water courses (streams or rivilets

W s

Fig. 1. Bloomery sites in the tributary of the Upmand Middle Nida, the Wschodnia, the
Kakonianka and the Warkocz. 1 — 100-200 m a.s+.2P0-300 m a.s.l., 3 — 300-400 m a.s.l.,
4 — 400-500 m a.s.l., 5 — 500-600 m a.s.l.. A essiknow from surface research, B —
excaveted sites, C — sites discovered and verifigthg 2003-2005. Site number correspond
to cataloge numbers.
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On the basis of sparsely represented but precdatgd finds, the chronological
framework of the Przeworsk culture settlement is Hrea can be determined from phase A2
of the late Pre-Roman period util late Roman perimdeven & or 5" century A.D. (K.
Godtowski 1985, P. Kaczanowski, R. Madyda-Legutlé®8@, T. Bochniak, A. Przychodni
2002). It should be metioned that there is a pdggilof close links exisiting between the
testimony of ancient iron processing and the ewdefor the functioning of an iron-
processing centre on the Nida, confirmed by burmalstaining smith’s tools in Korytnica,
Sobkow dis. and Szaniec, Busko-Zdroj dis. (S. Skgfiski 1947, Skurczyski 1956,
Wielowiejski 1960, A. Kokowski 1981, L.Zygadto 2002, Przychodni 2005). The
chronological position of the centre on the Nidaswdefined by thé“C analysis of the
charcoal samples taken from furnace pits locatethersite 8/45 in Bilcza. Lack of data from
other sites of this centre makes it impossiblerasgnt to deduce whether metallurgic activity
on the Nida River was undertaken earlier, latesiorultaneously with iron producing in the
Swietokrszyskie Mountians iron producing district, dannot be positively stated either,
whether “black metallurgy” in this area was of oelghemeral character, or if it was a more
permanent activity of the people inhabiting thewagn the Remon period.

At present, it seems that the centre of ancientallnegy on the Nida River
encompasses lower and middle parts of the Czarda tNbutary: the Chodcza, the Morawka,
the Bobrza and Czarna Nida itself, a part of loBiata (White) Nida tributary and a fragment
of the left-bank Upper Nida tributary (Fig. 1). Rawaterial resource for the metallurgy
activity in the region were the local bog iron grésund at the bottom part of the river
valleys. Most probably the presence of larger ioma deposit influenced the decision of
cemmencing iron-production. At the same time, itstrhe admitted that metallurgic activity
on the Nida was not as intensive as the produdhotihhe Mazovia iron-producing centre,
which was also based on bog iron ore (Woyda 2002).

The hypothesis concering the possibility as idgimty the metallurgy centre an the
Nida as an enclave of tievietokrzyskie Mountains district is based on thet that a schame
of double-tuyere ironworks consisting of rows ofrface triples was used on the site Bilcza
(fig 2). This feature of “production space orgati@a’ indicates links with the concept of
“organized” furnace cluster in tt8wietokrzyskie Mountains area. (K. Belenin 1992nédeds
mentioning, that using clay tuyere blocks for buntgdthe furnaces is a feature sporadically

noticed outside th&wietokrzyskie Mountians centre.
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GEOMORPHOLOGY AND GEOARCHEOLOGY OF CZARNA NIDA VALL EY
Joanna Krupa

Introduction

The study area is situated in the Czarna Nida yatiehe Polish Uplands, ca. 20 km
south of Kielce (Fig.1). The Czarna Nida river with length 63,8 km (from the source of
Lubrzanka) and medium-size catchments area 122#Zlik a left-bank tributary of Nida

river (upper Vistula drainage basin).

Fig. 1. Location of the study area

It arises in Holy Cross Mountains by the confluemdeLubrzanka and Belnianka
rivers and then cross Szydlowskie Foothills, a pathe Mesozoic margin of this mountains.
Slope of the river varies form 6,5%0 in the upped an3%. in the lower section. Mean
discharge near Tokarnia is 5,99/swith maximum during snowmelt flood in March &isf
water level up to 2,5 m). During Last Glaciatiorsgohments was situated in the perigalcial
zone. Presently located in the temperate zone anitAverage annual precipitation about 600
mm. Investigations have focused on a study reackn30ong with relatively broad valley
floor 1-2 km.
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Late Glacial and Holocene evolution
The scope of research included detailed geomorpgluab mapping, transverse

transects, detailed sedimentological analysis, gialtanical data, archaeological data,
supplemented with the results of TL (termolumineseg and radiocarbon dating (Fig. 2).
Interdiciplinary research were carried out in tleans 2009-2012.

POLAND- I H B B .I.".
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Fig. 2. Fluvial activity of Czarna Nida and corresding paleogaographical factors
(according to different authors): fluvial activitly Poland (Kalicki 2006); fluvial activity in
the UK (Macklin i in. 2006); biochemical deposit Stopiec (Szczepanek 1961); flood
frequency (Kalicki 1991); suspensed-material |dathikel i in. 2002);

The evidence of the Czarna Nida evolution stagekdasdistribution of landforms in

the valley (Fig. 3)
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A. Last Glacial Maximum — Younger Pleniglacial (LGM — YPL)

0,2 -2km
[

-_—

B. Late Glacial (LG)

0 0,2 -2km
]

B.1. Late Glacial — Allerdd (AL)
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0 0,2 - 2 km
1

B.2. Late Glacial — Allerdd (AL)

0  02-2km
[ ]

C. Late Glacial — Younger Dryas (YD)

0 0,2-2km
]

D. Holocene — Preboreal (PB)
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0 0,2-2km
[

E. Holocene — Boreal (BO)

0 0,2-2km
[

E. Holocene — Boreal (BO)

0,2-2km
[

-_—O

F. Holocene — Atlantic (AT)
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0,2-2km
[

G. Holocene — Subboreal (SB)

_—0

0 0,2-2km
[]

H. Holocene — Subatlantic (SA-1)

-—

0,2-2km
[

I. Holocene — Subatlantic (SA-2) (Roman Period)
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0 0,2 - 2 km
L [

J. Holocene — Subatlantic (SA-3) (Modern)

Fig. 3. Evolution model of Czarna Nida valley
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Sites
1. Ostréw- Laziska section

The Pleistocene terraces are preserved as narrips Bbrdering the alluvial valley,
e.g. above Ostrow village. Terraces, 2-4 meterghteiare erosional and accumulative-
erosional, with sandy-gravel deposit horizontal andss bedded, which are dated by the
termoluminescence from 16,39+2,46 ka to 14,56xRA8P. The bedding types and vertical
sequence resemble braided river system. Locallynegr Ostrow and Nida villages, sand
dunes occur on the top of the terraces. Due toeatobical survey this is overflood area
settled since prehistoric time. Fine grained (ssiiyds) overbank deposit cover meander hill
(near Kuby Mlyny site) build of channel alluvia bfaided river, that indicate the incision
phase at turn of Younger Pleniglacial and Late @lacChannel pattern changes initiated
lateral erosion and macromeandering phase withalfatfferentiated alluvia accumulation.
Wide flood plain, that generally stands 2-5 metal®ve river level, present complex
structure. In the valley floor, within one morphgical unit, comprise alluvial inset fills of
different age formed by the river of various chdrpadtern: large meanders, small meanders,
multichannel.

The cut off and changes of sedimentation type oadfiplain of Czarna Nida river
correlate very well with phases of an increase iwérractivity (for example 8500-8000,
6600—6000 BP) distinguished for the Centraleuropeasrs (Kalicki 2006). However some
of them must (for example 7680, 2530 BP) be comtkatso with local events what is typical
for small catchments and rivers as Czarna Nidain&rease of sedimentation rate near the

river channel in the last millennium occurred asféection of Iron Age metallurgy.
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2. Vistulian terrace at Laziska (site 1)

In the northern part of the valley preserve Vistnliterrace, 0,5 km wide, bouild of

sandy sediments of braided river, which are dagethé termoluminescence from 16,39+2,46
ka to 14,56+2,18 ka BP (Fig. 6).

Flg 6. Vistulian terrace'near La2|ska

3. Lateglacial large palaeomeander (macromeander)aziska 1

Fig. 7. Geomorphological map (explanations like=an)

Terrace is cut by two large meanders taziska 1llamdwizna (Fig. 7). Paleochannel
width varies from 35-42 m, the curvature radius-186 m and meander width 320-380 m.
Abandoned meanders of large parameters recogmnizedme places are associated with the

Late Glacial development phase of channels typioal Centraleuropean rivers. Narrow
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thalweg and wide zone of first point bar are typfoa morphology of these palaeomeanders
similar to the Late Glacial macromeanders of predag channel of tundra zone.

Inside paleochannel is meandering hill, that isctedf Vistulian terrace, built of
sandy-gravel alluvia eolian transformed in the fbipere are traces of prehistoric settelemnts
(AZP 88-62). Higher parts of fans were inhabitedpapple of the Lusatian and Przeworsk
cultures. Large paelomender system was re-usedransformed during Holocene. Within
them preserve system of winding paleomeanders afl gjrarameters. During younger stages
paleochannel was inudated by small alluvial fanghatmouth of fluvial-denudation valley

cutting Vistulian terrace.

4. Holocene palaesomeander taziska 2

Site is located east of large paleomeander (LaZi$K&ig. 8). Paleomeander (Laziska
2) cut Vistulian terrace. Paleochannel width isn20the curvature radius 55 m and meander
width 100 m. Meander was cut about 4500 years agi@onfirmed radiocarbon dating from
the bottom: 4490+90BP (cal. 3400-2900 BC) and 4980BP (cal. 2910-2480 BC). The the
fill of 110 cm thick can be devided into two hons, lower — organic, and upper silty sandy
30 cm thick. This indicates a change in the sediat@m type probably during the last few
centuries. Subboreal inset is cut by paleochanhehuch smaller parameters probably of

Subatlantic age, accompany the modern channel.

taziska 2

Laziska 2

449090 BP2

10 | [y 4150+90 BP

10 20 30 m
Fig. 8. Section accros paleomeander at taziska 2

1 — peaty silts, 2 — peats, 3 — fine sands, 4 dysaifts, 5 — medium and corase sands:‘6 —
datings.
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5. Pleistocene terrace Il at Ostréw (site 3)
Between Morawica and Ostréw valley slop is very bid®8%., and sinuosity index
is 1,31. In this section on the left site of thélesapreserved narrow strip of 9 -10 m high

terrace. In its profile sandy with gravel alluvie @overed by rubble slope deposit (Fig. 9,10).

‘ : - E=R e
Fig. 9. Terrace Ill (10 m) near Ostrow Fig. 10. Profile of 10 m terrace near
Ostrow
1- slope deposit, 2 — sands and grave

6. Roman-Medieval multichannel system at Ostrow

Multichannel systems are preserved in some plaicésedlood plain (Fig. 12). Due to
their morphological position, morphometric charastee and structure of alluvia can be
classified as an anabranching channel active ddn@dlolocene (Roman time) (Fig. 11).

1415470 BP

e 2 .3 + B (b

2(')0 ’
v

1740£40 BP™ © MIs:70BP
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Fig. 11. Cross section across valley bottom withams of multichannel system.
1 — gravel with sands, 2 — sands, 3 — silts, 4ndgailts, 5 - peaty silts and silty peats, 6 -
branches and detritus

Fig. 12. Multichannel system near Ostréw (arealtphi@phs 1969) (A), geomorphological
map (B), view in the field (C), reconstruction (D).

In the valley edge multichannel system cut theatarbuild of sandy and gravel
sediment, its hight and structure indicates th#tesfragment of the valley form the period of
large meanders. Multichannel segment of the flomdpis bouild of sandy sediments (Mz =
3,13-2,05p andsl = 0,31-1,56), covered by sandy silts 1-1,50 rokthBranches and detritus
from the upper part of sandy series were dated 446 & 70 (cal. 530AD-780AD) BP.
Paleochannels fill silty-organic sediment 70 cm15® cm thick with organic matter content
28,8-54,8% (Ostrow 3) and 48,4-44,8% (Ostrow 7)ohasal part of abandoned channel fill
were dated older and deeper on 1740 + 40 BP (€t8AR-410AD) and younger 600 + 50 BP
(cal. 1280AD-1420AD) (Fig. 11).
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7. Subatlantic buried soil at Zbrza

ZBRZA 1 (7

-

e

LTy

-

AP T L

1230 £ 70 BP+—

s 112 uq-i}l}
—Skp---Kg_

Fig. 13. Profiles of floodplain deposits Zbrza 1
A — medium sands, B- cross bedded sands , C — sBndssilty sands, E — buried soil.
kopalnej, 1 — gravels, 2 —-medium sands, 3 — fiagngd sands, 5 - silty sands,

Folk-Ward’s statistical parametres of grain size Mmean diametes, —standard deviation
(sorting)

Fossil soils identified in many outcrops indicatepes in silty (mud) accumulation,
increased rate of accretion and soils fossilizasilmmg modern channel in the last millennium
1230+70 BP (cal. 660-900 AD) (Zbrza 1) (Fig. 13).
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