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PREFACE

Proposal of the organization of Annual Conference of the Association for Environmental
Archaeology (AEA) in Poland has been suggested by the President of the Association, David
Robinson during a meeting in Cracow at the beginning of 2005. It coincided with the efforts
to integrate the Polish scientific group of natural scientists and archaeologists studying the
interaction between man and his environment. The result of this action was the 1% Symposium
of Environmental Archaeology organized in Koszecin in Upper Slesia on 19-22 of October
2005. During that Symposium, an initiative was proposed to establish an Association of
Environmental Archaeology (SAS) in Poland and it was organized in April 2006. As the
members of this Association, we have the great pleasure to co-organize and host the
participants of this meeting.

The proposal of organizing the AEA conference in Poznar is a perfect occasion for the
members to meet in a greater group of the environmental archaeologists from West Europe,
East Europe and the eastern part of the Euroasiatic continent. We perceive the meeting as a
forum for discussion on recent research in Environmental Archaeology in the broad context
of the temperate zone of Euro-Asia. We will focus on the development of cultural landscape,
cultural and environmental diversity, the dynamics of climatic and vegetation phenomena
being the background for cultural processes, as well as on the recent progress in palaeo-
environmental reconstruction methods.

Our plans have become real thanks to an enormous support and cooperation from the side
of Prof. Yoshinori Yasuda from the International Research Centre for Japanese Sudies in
Kyoto; Dr Mayke Wagner from German Archaeological Institute — Eurasia Department and
Dr Pavel Tarasov from the Institute of Geological Department of Freiler Universitat in
Berlin. We wish to express our sincere thanks to all our co-organizers. We also direct our
most cordial thanks for the help in the organization of our conference to the President of AEA
— Dr David Robinson and Dr Nicki Whitehouse, to Gianna Ayala and Meriel McClatchie.

Our thanks go also to all participants in our conference, particularly to Prof. Victor
Klochko from the Institute of Monument Preservation and Research Ministry of Culture and
Tourism of Ukraine, Dr Petr Pokorny from the Institute of Archaeology, Academy of Sciences
of the Czech Republic and Dr Mikola Kryvaltsevich from the Institute of History, National
Academy of Sciences of Belarus who offered an active support.

The organization of the conference was possible thanks to the support of the President of
the Seym of Wielkopolska Province, Mr. Marek Wozniak and the Wielkopolska Province
Conservator of Monuments, Mr. Aleksander Starzyniski. Our Conference is patronized by the
Rector Magnificus of the Adam Mickiewicz University in Poznasi. It is our privilege and
honour that our conference takes place in the Archaeological Museum in Poznas, an
institution which in this year celebrates the 150 anniversary of its origin. In this way, our
conference will be recorded in the history of the wide and fruitful activity of the Museum
including many very important events in the All-Polish and International activity in the field
of archaeology as well as natural and archaeological studies. We hope that the respectable
place selected for our meeting and its climate of 150 years activity will be an additional asset
to our conference contributing to the fruitfulness of our discussions.

Mirostaw M akohonienko
Daniel Makowiecki






Adam Mickiewicz University
H. Wieniawskiego , 61-712 Poznan, Poland
Tel: (48-61) 8294308, 8526425 (rec.) Fax: (48-61) 8294111, 8294444 (rec.)
website: http://www.amu.edu.pl , E-mail: rectorof @amu.edu.pl

Welcome Address

From Rector of Adam Mickiewicz University

The Adam Mickiewicz University in Poznan, from the very beginning of its existence
belonged to the scientific institutions in our region and in Poland which included scientists
dealing with the oldest history of the region referring both to natural science and to the
history of culture. In the 1920-ies, the archaeologist from Poznan University, Jozef
Kostrzewski initiated the for those times pioneer cooperation between the humanists and
natural scientists aiming to study the oldest relations between human activity and the
transformations taking place in the environment. Effects of this cooperation became visible in
the first interdisciplinary studies conducted by archaeologists and researchers of natural
science. Their studies concentrated on Biskupin, a prehistorical defence settlement from the
early Iron Age. The Second World War interrupted the initiated studies, but after the war, the
University started again to attract outstanding specialists studying the history of nature and
man and educating successive generations in the spirit of respect for the cultural heritage and
nature protection seen in a wider perspective than just the present time.

In this connection, I wish to express my satisfaction that interdisciplinary studies referring
to the environment and culture are continued in our University by the new generation of
scientists. It is demonstrated by the active participation in the All-Polish Association for
Environmental Archaeology which has its seat at the Faculty of Geographical and Geological
Sciences.

On this occasion, let me express my thanks to the Association for Environmental
Archaeology (AEA) for having entrusted the honour of organising the annual meeting of AEA
in Poznan to the colleagues from our University. I also direct my thanks to all participants of
this meeting for their numerous papers and posters contributed to this meeting and I wish to
all of you very fruitful debates and a pleasant time spent during your visit in Poznan.

Rector of the Adam Mickiewicz University in Poznan

Stsalr e

Prof. dr hab. Stanistaw Lorenc
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Welcome Remark

From The Head of Wielkopolska Voivodship Office
for Monument Conservation

Our meeting takes place in Poznan, the capital town of Wielkopolska (Great Poland).
Wielkopolska belongs to the regions where archaeology has always played an important role
in the studies on the past centuries and in the protection of the cultural and natural heritage
of the country. Among others, it follows from the fact that Wielkopolska was the cradle of the
Polish State created in the mid-10th century by the first historical dynasty of the Piast rulers.
Also here, in the 1930-ies, a perfectly preserved fortified settlement from more than 2700
years ago was uncovered, and in the 1960-ies, a still older settlement was found in
Bruszczewo. The latter settlement had a defensive character and it was established in the
Early Bronze Age about the year 2000 B.C. However, the study of socio-cultural, economic
and natural processes referring to the populations living on the area extending in the end of
Pleistocene from the Carpathian and Sudeten Mountains to the Baltic Sea would not have
been possible without the interdisciplinary archaeological and natural science researches.

Among important experiences in this field, one must mention the excavation studies in
Biskupin carried out by a team of archaeologists and natural scientists under the leadership
of Prof. J. Kostrzewski and by Prof. Z. Rajewski. Excavation works during those combined
researches of archaeologists and natural scientists reached a perfect cooperation in the 1950-
ies and 1960-ies when All-Polish studies were carried out in connection with Poland’s
Millenium. In that time, next to a number of other centers, in Poznan, being the center of
Wielkopolska, there developed a series of research teams realizing the tasks of what we
actually call “Environmental Archaeology”. The studies were participated not only by
archaeologists, ethnographers and historians, but also by anthropologists, archaeozoologists,
paleobotanists, soil scientists, geologists, geomorphologists and other specialists.

The common effort supported by organizational and financial help from the side of the
administrative authorities of the region helped in the creation and functioning of
conservator’s services. Also the actual Conservator’s Office shows an enthusiastic approach
to new initiatives in this field promoting a still better cooperation of historians and natural
scientists in the investigation of human life in the past centuries and in the natural
environment. All these efforts aim at the preservation of the possibly greatest number of
relicts being a testimony of the past history.

I am convinced that our present Conference is a proof of our support for the initiative of
an interdisciplinary cooperation of scientists. I welcome with satisfaction the invitation of the



Association of Environmental Archaeology to organize in Poznan such conferences every
year. I believe that it would be a honorable distinction for Poland and Wielkopolska for the
achievements in the Environmental Archaeology in Poland.

On behalf of the Conservator’s Office supporting this Conference, I am pleased to welcome
the participants of this important scientific event both for our region and for Poland. I hope
that this Conference will be important and fruitful for all invited guests and it will contribute
to the exchange of information and scientific ideas as well as to intensify the mutual contacts
between the different fields of science. Our mutual efforts will certainly contribute to a better
understanding of the people and nature on the area of Euro-Asia not only in the past centuries
but also in the actual situation.

I wish you many fruitful debates and a pleasant time spent in Poland.

4; g Ieggf— -ﬂq-g,rb_(urw,«.
Aleksander STARZYNSKI

The Head of Wielkopolska Voivodship Office
for Monument Conservation
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Annual Conference of

the Association for Environmental Archaeology (AEA)
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Office for Monument Conservation

Dr David ROBINSON — The Chairman of the Association for Environmental
Archaeology

Dr Mirostaw M AKOHONIENK O — on behalf of the Organizing Committee

Opening lecture
Environmental Archaeology and the AEA — Past, Present and Future
David Earle ROBINSON

Opening lecture

Environmental archaeology in Japan: a new approach using annually
laminated lake sediments

Yoshinori YASUDA



Session 1: Man and environment interactionsin the Atlantic regions of Western and
Northern Europe (part 1)
Chaired by Nicki WHITEHOUSE & Malgorzata LATALOWA

10:00—-10:15

10:15-10:30

10:30-10:45
10:45-11:00

Islandsin a Common Sea
Jacqui MULVILLE

Relationships between human culture and environment along the coast
of western Norway through time
Kari L. HELLE & Lene S. HALVORSEN

Discussion

Coffee/Tea Break

Session 2: Man and environment interactionsin the Atlantic regions of Western and
Northern Europe (part 2)
Chaired by Yoshinori YASUDA & David Earle ROBINSON

11:00-11:15

11:15-11:30

11:30-11:45

11:45-12:00

12:00-12:15

12:15-13:45

Seed impressions and charred remains. comparing evidencefor cropsin
Bronze Agelreland

Meriel MCCLATCHIE

Partial to pork at Llanmaes: a later prehistoric midden in the Vale of
Glamor gan, Wales, UK

Richard MADGWICK

Grain pestsfrom Roman military sites. implications for importation,
supply to Roman army and agricultural production
David SMITH

Correlating Holocene land snail assemblages across Europe
Paul DAVIES

Discussion

Lunch

Session 3: Man and environment interactionsin Central and Eastern Europe (part 1)
Chaired by Ralph FYrFe & Kazimierz KLIMEK

14:00-14:15

14:15-14:30
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Svar cenberk (southern Bohemia) - M esolithic lakeshor e settlement and
itsimpact on the local environment .
Petr POKORNY, Petr SIDA, Petr KUNES, Ondi'ej CHVOIKA & Pavla ZACKOVA

Vegetation development and human impact during the Late Glacial and
the Holocene in floodplain of Labe (Elbe) river in central part of the
Czech Republic

Libor PETR



14:30—-14:45

14:45-15:00

15:00-15:15

15:15-15:30
15:30—-16:00

Settlement and prehistoric land-use in Central Bohemia: comparison of
ar chaeological and pollen-analytical evidence

Dagmar DRESLEROVA, Petr POKORNY, Petr KUNES, Libor PETR, Radka
KOZAKOVA & Lucie SMAHELOVA

Forest management and char coal-bur ning activitiesin modern history
of Bohemian Switzerland

Vojtéch ABRAHAM, Premysl BOBEK & Petr POKORNY

Deforestation and reforestation in the Krakoéw region from theLa Tene
to the Medieval periods
Halina DOBRZANSKA, Tomasz KALICKI & Barttomigj Sz. SZMONIEWSKI

Discussion

Coffee/Tea Break and Poster Session 1

Session 4: Progressin palaeoenvironmental reconstruction methods and environmental
archaeology (part 1)
Chaired by Pavel TARASOV & Dorota NALEPKA

16:00—-16:15

16:15-16:30

16:30-16:45

16:45-17:00

17:00—-17:15

17:15-17:30
17:30—-18:00

Modeling ‘landscapes from pollen data: opportunitiesand limitations
Ralph FYFg, Chris CASELDINE & Kari HIELLE

Beetle-vegetation relationships and Holocene landscape structure: a
moder n analogue approach
Nicki JWHITEHOUSE, David N. SMITH & M.J. BUNTING

Thewell in the settlement - environmental studies through insect
analysis of well samples
Magnus HELLQVIST

Bacterial ancient DNA asan indicator of human presencein the past —
its correlation with palynological and ar chaeological data

Jacek MADEJA, Agnieszka WACNIK, Agata ZYGA, Elzbieta STANKIEWICZ &
Witold GUMINSKI

Laminated sediments and tephrochronology —an example from Lake
Belau, Northern Germany
Walter DORFLER

Discussion

Afternoon Coffee/Tea and Poster Session 2
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Session 5: Progressin palaeoenvironmental reconstruction methods and environmental
archaeology (part 2) — Lake M egata 2006 Project: high-resolution past environmental
reconstruction in East Asia using annually laminated lake sedimentsin northeastern
Japan

Chaired by Yoshinori YASUDA & Tomasz GOSLAR

18:00—18:15 LakeMegata 2006 Project: an introduction
Kazuyoshi YAMADA, Katsuya GOTANDA, Y oshitsugu SHINOZUKA, Mitsuru
OKUNO, Hitoshi Y ONENOBU, Junko KITAGAWA, Miroslav MAKOHONIENKO,
Markus SCHWAB, Timo SAARINEN, Tsuyoshi HARAGUCHI, Akira
HAYASHIDA & Y oshinori YASUDA

18:15—-18:30 Stratigraphic analysis of the core samples from Lake I chi-no-Megata,
northeastern Japan
Kazuyoshi YAMADA, Katsuya GOTANDA, Hitoshi Y ONENOBU, Mitsuru
OKUNO, Masayuki ToRil, Tomasz GOSLAR & Y oshinori Y ASUDA

18:30—18:45 Lakelchi-no-Megata sediments— sedimentological and geochemical
indicator s of environmental changesin annually laminated (varved)
sediments (Akita Prefecture, Japan)
Markus J. SCHWAB, Peter DuLskI, Gerald H. HAUG & Y oshinori Y ASUDA

18:45—19:00 Geochemical analysis of the core samplesfrom Lake | chi-no-M egata,
northeastern Japan
Y oshitsugu SHINOZUKA, Kazuyoshi YAMADA, Katsuya GOTANDA,
Chungwan Lim, Akane UMEzU, Kazuhiro TOYODA & Y oshinori YASUDA

19:00—19:15 Preliminary resultsof pollen analysis of the L ake I chi-no-Megata core
samples and the quantitative past climate reconstruction
Junko KITAGAWA, Y oshimune MORITA, Miroslaw MAKOHONIENKO,
Katsuya GOTANDA & Y oshinori Y ASUDA

19:15-19:30 Climate, famines as deduced from the compar ative study on treerings
and annually laminated sediments

Hitoshi Y ONENOBU, Motonari OHYAMA, Y asuharu HOSHINO & Hirotaka
ObA

19:30—-20:00 Discussion

20:00-22:00 Dinner and Social meeting - Closed performance of “Lany” —The Song
and Dance Ensemble of Agricultural University in Poznan
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THURSDAY 13" SEPTEMBER 2007

7:00 —-8:00 Breakfast in hotels

Venue:
Poznan Archaeological Museum — The Gérka Palace, Wodna 27

Session 6: Man and environment interactionsin the temper ate zone of Central and
Eastern Europe (part 2)
Chaired by Malgorzata LATALOWA & Jacqui MULVILLE

8:30—8:45 Sedimentological and geomor phic record of Prehistoric and Early
Medieval colonization of the Fore-Sudetic loess plateaus, Southern
Poland
Kazimierz KLIMEK & Edyta ZYGMUNT

8:45—9:00 Neolithic and Bronze Age societies on Polish Lowland and their
environment
Janusz CZEBRESZUK & Marzena SzmyT

9:00-9:15 Theenvironment in South Kujawy (Central Poland) under early
Neolithic pressure. Case study: Oglonki site
Dorota NALEPKA, Stefan Witold ALEXANDROWICZ, Michat GASIOROWSKI,
Ryszard GRYGIEL & Bolestaw NOWACZYK

9:15-9:30 The ancient landscape of the Roman Period settlement micro-region on
the north shore of the former lake" Wons" in the Masurian Lakeland
(NE Poland)
Maciej KARCZEWSKI, Piotr BANASZUK, Aldona BIENIEK, Mirostawa
KUPRYJANOWICZ & Agnieszka WACNIK

9:30-9:45 Animal subsistence economy in the Early M edieval stronghold cmplexes
of western Slavs — compar ative studies of Pomerania, Great Poland and
Lower Silesia.
Daniel MAKOWIECKI

9:45—-10:00 Discussion

10:00—-10:15 Morning Coffee/Tea

Session 7: Man and environment interactionsin the temperate forest zone of Central
and Eastern Europe (part 3)
Chaired by Nadiezhda S. KOTOWA & Petr POKORNY

10:15-10:30 Stratigraphic conditions at Palaeolithic sitesin Belarusin the light of

new data
Alena KALECHYTS

10:30—10:45 History of the Ladoga-Baltic water connection and early human
mgrationsin the Holocene.
D.A. SUBETTO, P.M. DOLUKHANOV, T.V. SAPELKO, A.V. LUDIKOVA,
D.D. KuzNETsov, Kh.A. ARSLANOV, G.l. ZAITSEVA
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10:45-11:00

11:00-11:15

11:15-11:30

11:30-11:45
11:45-13:15

Session 8: Man and environment interactionsin the temper ate steppe and for est-steppe

The emergence of early agriculture and stock raising on theterritory of

Belarus: several issues and resear ch aspects
Mikola KRYVALTSEVICH, Galina SIMAKOVA & Angela RAZLUTSKAYA

Environment and Stone-Bronze Age man in the Lithuanian territory
Algirdas GIRININKAS & Linas DAUGNORA

L andscape-and-climate dynamics and land usein the L ate Holocene:
Kulikovo Battle Field case study, Russia.

E.Yu. NOovVENKO, M.P. GLAsSkO & O.V. BUROVA

Discussion

Lunch

zone of Eastern Europe
Chaired by Walter DORFLER & Marzena SzmMYT

13:15-13:30

13:30-13:45

13:45-14:00

14:00-14:15

14:15-14:30

14:30 — 14:45

14:45-15:00

15:00-15:30
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Human adaptation to the climate changein the Ukrainian steppein VII-

V millennia BC
Nadiezhda S. KoTtova

Environment and economic activities of Tripolyan population
Galina PASHKEVICH

TheMarge Crest )
Victor KLOCHKO & Katarzyna SLUSARSKA

Early nomads of the Pontic steppe in a context of climate changes
S.V. MAKHORTYKH

K artamysh Bronze Age mining-metallurgical complex in the eastern
Ukraine

Yuriy M. BROVENDER

The cave church with frescos on Zagaytanska rock in South-West

Crimeain Ukraine
Timur A. BoBROVSKY & KaterynaE. CZUJEVA

Discussion

Afternoon Tea and Poster Session 3



Session 9: Man and environment interactionsin southern Siberia
Chaired by Paul DAVIES & Elena NOVENKO

15:30 — 15:45

15:45—-16:00

16:00-16:15

16:15-16:30

16:30—-17:00

Environment, lifestyle and diet of prehistoric populations from the
Minusinsk Basin, Southern Siberia, Russia
S. SYYATKO, E. MURPHY, R. SCHULTING & J. MALLORY

Environmental transformations and human occupation of the Altai
region during thelast glacial-interglacial cycle
Jifi CHLACHULA

Holocene human and environmental dynamicsin the Lake Baikal region
derived from pollen and ar chaeological records

Pavel TARASOV, Elena BEZRUKOVA, Eugene KARABANOV, Takeshi
NAKAGAWA, Mayke WAGNER, Polina LETUNOVA, Anna ABZAEVA & Frank
RIEDEL

Discussion

Afternoon Tea/Coffee and Poster Session 4

Session 10: Man and environment interactionsin continental East Asia
Chaired by Mayke WAGNER & Gui-Yun JIN

17:00-17:15

17:15-17:30

17:30—-17:45

17:45-18:00

18:00-18:15

18:15-18:45

19:00 —20:30

20:30-21:30

Choice of resour ces; earliest settlement behavior in Northern China
Mayke WAGNER

Neolithic rice-paddy from the Zhaojiazhuang site, eastern China
Gui-Yun JN, Sheng-Dong Y AN, Tetsuro UDATSU, Y u-Fu LAN, Chun-Yan
WANG & Pei-Hua TONG

Neolithic archaeobotanical records of rice and foxtail millet in East Asia
and itsproblemsfor identification of wild or domesticated remains
Hiroo NASU

Development of cultural landscapein the Liao River basin, Manchurian
Plain, North-Eastern China

Mirostaw MAKOHONIENKO, Fujiki TOsHIYUKI, Hiroo NAsu, Pavel
TArRASOV, Mayke WAGNER & Y oshinori Y ASUDA

Discussion

Closing speech

Y oshinori YASUDA, Malgorzata LATALOWA, Mayke WAGNER, Pavel
TArRASOV, David ROBINSON

Dinner

AEA Annual General Meeting
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FRIDAY 14" —SATURDAY 15" SEPTEMBER 2007

September 14-15, 2007 — Field sessions: Great Poland, Kuyavia, Chetmno Land.
Environment and Human Culture, Vol. 4
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Forest management and charcoal-burning activities in the modern
history of Bohemian Switzerland

Vojtéch ABRAHAM ', Pfemysl BOBEK ', Petr POKORNY >

! Dept. of Botany, Faculty of Science, Praha, Czech Republic
? Institute of Archeology, Czech Academy of Science, Praha, Czech Republic

Vegetation development was studied through pollen analysis of three cores from Bohemian
Switzerland, in the northern part of the Czech Republic. The presence of an inaccessible
sandstone landscape in this area allowed the preservation of natural forest, free from human
impact, until modern times. The recording of a number of anthropogenic indicators in the
pollen record since Atlanticum can be interpretated as representing long-distance transport.
Archaeological evidence demonstrates that visits by prospectors were usually for residential
purposes. While colonizations mainly affected the productive and peripherial parts of the
region, the central acidic area of the continually-uninhabited Bohemian Switzerland, near our
site ‘Pryskyficny dal’, was altered by human impact only during the Baroque upswing, at the
beginning of 17" century.

The core from the site ‘Pryskyfi¢ny dal’ was dated using a depth-age model constructed
with the use of 14C and 210Pb dating. Sample-ages follow intervals of around 12 years.
Pollen analysis reveals three subsequent phases of forests: natural, influenced without
artificial regeneration and influenced with artificial regeneration, which fits the historical data.
The existence of fir-beech forests ended around 1720 due to forest management. Both a peak
of micro-charcoals, as well as the discovery of kiln sites and a timber lodge that were dated by
a forest map from 1795, confirm 100 years of charcoal-burning activity very close to the core.
Anthracological analysis has provided evidence for high levels of Pinus and Picea at the kiln
sites, while Abies and Fagus decreases in the pollen record. One of the reasons for this trend
is the selection of certain species by charcoal-burners. This evidence indicates two different
usages of the wood: spruce and pine for burning on site, while beech and fir are taken out of
the forest. The vegetation cover, which was deforested to heaths along with open woodland,
was easily cut up by wind-breaks in the winter of 1833/4. The large clearings were later
reforested with spruce and North American tree species.

Table 1. Description and dating of charcoal accumulations according to historical documents

Number Description Historical dating
2 kiln site -
3 kiln site 1921
4 resine furnace -
5 kiln site -
6 kiln site -
7 kiln site 1795
9 kiln site 1796
10 kiln site 1796
11 resine furnace with lodge 1795

Correlation of log-transformed abundances from historical data within a radius of 600
metres with log-transformed pollen types was significant for Abies, Betula and NAP. Various
pollen abundances related to pollen production (Pohl 1937) are discussed together with falling
velocity (Dyakowska 1936) and vegetation cover from forestry data.
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description see Table 1), historical forest districts, and age class 60-69 years from the period 1895/8
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The cave church with frescos on Zagaytanska rock in South-West
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This paper is devoted to questions arising from the study and interpretation of paintings of
the cave church located on Zagaytanska rock (near a small town caled Inkerman in South-
west Crimea). The “church with frescos” was found by Timur Bobrovsky and Kateryna
Czujeva in 2004 during a visit to the cave complexes of Zagaytanska rock. In 2005-2006
archaeological excavations and a visua inspection of the surviving areas of painting were
made.

The “church with frescos’ is a temple (5 m length, 3 m wide; the maximum height of the
vault is about 3 m) with one apse, cut into the layer of mainland rock. The longitudinal axis of
the building is aligned in relation to a line running north-south at 36° to east. The nave of the
church is rectangular in plan and the apse is horseshoe-shaped. In former times a low
trapezoidal stage led to the sanctuary. This stage was removed during subsequent replanning.
The previously attached altar was on the floor, leaning against the north-eastern wall of the
apse. Any traces of a stone-made chancel-barrier are no longer present; the grooves from a
late wooden chancel-barrier were cut into the frescos.

Almost al surfaces of the walls and vault of apse, the overhead part of walls and the vault
of the nave are covered with the frescos, which are very well preserved for the most part. A
fresco covers both primary and posterior prothesis niches cut into the north-western wall of
the nave and apses, as well as the niche in the south-east wall of the apse.
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Fig. 1. The frescos of the sanctuary

Most of the extant pictorial compositions can be identified. There are three registers of
pictorial compositions placed on the walls of the sanctuary. The half-length composition the
“Deisuse” with the image of Christ-Emmanuel in the centreis situated in the conch. Under the
“Deisuse” seven full-length figures of bishop saints are depicted. It is possible to identify the
images of St. Nicholas, St. Gregory and St. Basilios. The scene of the “Ascension of Christ”
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is placed in the vault of the apse. The expressive images of one of the apostles and an angel
were also found here.

The episode of the “Annunciation” is depicted at the altar arch. Beside the images of Our
Lady and the Archangel Gabriel another two figures robed in emperor’s clothes are included
in the composition (it is possible that we have the images of donors here).

There are two registers of extant compositions in the vault of the nave. Among them, the
following compositions have been identified: the “Nativity” with the Adoration of the Magi,
the “Baptism”, the “Presentation”, the “Transfiguration”, the “Crucifixion”, the “Anastasis”,
and the image of Christ-Pantokrator (it is interesting that Jesus Christ is represented here as an
Old Man).
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Fig. 2. The frescos of the naos

Finally, only few fragments of the composition of the “Assumption of Our Lady”, depicted
above the doorway, could now be discerned.

Such compositions as the “Deisuse”, the “Annunciation”, the “Nativity”, the “Anastasis”
are accompanied by Greek inscriptions.

Two funeral structures, a crypt with a rock tomb and a further tomb, are included in the
complex of the “church with frescos”. Thus it is possible that the “church with frescos” was
used as memorial chapel. The question of the dedication of the church still remains open.

The characteristic features of architecture and archaeological evidence from the complex
allow us to affirm that the church was founded in the mid-13" century. The overall dating
evidence, including some stylistic features of the painting, lead us to assume that the church
was decorated with frescos in the second half of the 13" century.

Finally, it is necessary to note that the condition and pictorial quality of painting of the
“church with frescos”, along with some peculiarities of the iconography, allows this cave
monument to be recognised as unique not only for the Crimea but also for south-eastern
Europe.
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Kartamysh Bronze Age mining-metallurgical complex in the
eastern Ukraine

Yuriy M. BROVENDER
Donbass State Technical University, Alchevsk, Ukraine

In recent years, because of active investigations of Bronze Age production activity in the
East-European steppe and forest steppe, the Donetsk mining and metallurgical centre has
risen to great importance as the powerful centre of ancient mining engineering, metallurgy
and metal processing in the south of eastern Ukraine.

One of the most significant monuments of production activity, among the well-known ones,
in the broad sense of the metal production monuments revealed within the area of the
Donbass copper-ore manifestations, is the complex of the Kartamysh archaeological micro-
district near the Novozvanovka village in the Popasnaya district of the Lugansk region.

Both the characteristic feature and the scientific significance of this historical-cultural and
scientific site lie in the fact that over a rather restricted area (3,2 hectares) there are
archaeological monuments which present all the cycles of ancient metallurgical production —
from ore extraction to the manufacture of metal objects, that is to say the ore mining, ore-
dressing, metallurgical and metal processing production; in effect, all of the components of
any mining-metallurgical complex.

This micro-district includes three quarries, a complex of underground sites and a
production site for ore dressing, as well as three settlements of ancient miners, two of which
include traces of stone house building. The uniqueness of Kartamysh is explained by the fact
that the majority of its material evidence has been preserved across the centuries in its original
location.

Above all it is the large-scale volume of mining works, possible due to the surface
exposure of copper sandstone ore deposits, that is of primary significance. The largest quarry
bowl in the area, Chervone ozero-I, has an elliptic shape and its dimensions are 100 x 70 m
(Fig. 1). The thickness of the rock used exceeds 6 m (the precise depth of the excavation has
not been determined because of the significant thickness of silt). The quarry slopes are
reinforced, with masonry preventing it from falling and washing away. Preliminary
calculations show that about 60,000 tons of copper ore have been extracted here. Assuming
that the copper content in the ore only comprises 5%, it is not difficult to calculate that nearly
3,000 tons of metal have been produced from this one site alone.

The most impressive site is the two-fold quarry of the Chervone ozero-1I mine, stretching
along the edge of the sandstone ridge on a west-east alignment. Its large eastern bowl has
dimensions of 145 x 30 m and its depth reaches 8 m (without silts). The dimensions of the
western bowl are 76 x 35 m and the depth is from 3 to 5 m. Within the excavations the 3 m
block crosspiece has been preserved. The volume of the produced copper ore is more than
30,000 m’ [Pryakhin, Otroschenko, Savrasov, Brovender, 2003).

The third open mine, Chervone ozero-1II (of oval shape oriented in a north-western
digection), is 40 m in length and 5 m in depth. The volume of the ore produced is about 4,000
m.

The underground tunnel excavations are located on the sandstone ridge and were originally
fortified on the surface with funnel-like apices, with a diameter of up to 8 m at a depth of 2 m.
The compactness of their location is the result of using the technology of vertical excavations
in the form of mine shafts (Fig. 2) (Brovender, Gayko, Shubin, 2005). Some of them were
connected by horizontal drifts (excavation 1 and 2). There is a further good reason to speak
about the ancient origin of the underground excavations because a sacral burial of an ancient
miner was found in one of them (Fig. 3) (Brovender 2005).
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Not far from the underground excavations there is a production site for primary ore
crushing and grading, as well as the dump of the used rock, together with the thoroughly
crushed mining rock.

Fig. 1. Opencast colliery of mine Chervone Ozero-I Fig. 2. Working 1 of mine Chervone Ozero-1V

Fig. 3. Burial 1 of working 1 of mine Chervone Fig. 4. Building 1 of settlement Chervone Ozero-III
Ozero-1V

Within the area of the quarry Chervone ozero-I there is a wide man-made site where ore
dressing was carried out. Within the studied area of the monument three stratigraphic horizons,
corresponding to the three periods of its activity, have been discovered. The foundation pits of
production buildings have also been found there. Practically all of the artefacts found within
the area of the site are culturally uniform. The products of ceramic, bone and stone materials
form the material evidence for this area.

Five radio-carbon dates have been determined from the animal bones found on the site of
the quarry Chervone ozero-1. The analyses have been undertaken in the Kiev radio-carbon
laboratory of the Institute of Environmental Geochemistry of NAS of Ukraine (analyst M.M.
Kovalyukh). The average values of calibrated dates fall within the period 1700-1400 B.C.
With the probability at one sigma, the date range is between 1681-1447 B.C., and at two
sigma it is between 1741-1411 B.C. (Brovender 2005).

One of the most significant monuments of both the Donetsk mining-metallurgical centre
and the Dnepr-Donskoy production site as a whole, in terms of Bronze Age production
activity, is the settlement Chervone ozero-3.

The settlement is situated in the valley of a desiccated river 300 m to the south-east of the
largest quarry Chervone ozero-I (Brovender 2005). The investigated area here extends to 212
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m®. During the excavations, a housing/productive complex consisting of two buildings was
found. One of buildings (intended for habitation) had stone walls as its foundations (Fig. 4).
The buildings were square in shape and were oriented south-east — north- west. The area of
building 1 is about 30 m?, building 2 (intended for production) — about 47 m”.

Overall, we can note that the results of the investigations of the complex of the Kartamysh
archaeological micro-district have presented exceptionally important information about metal
production carried out in this locality during the Bronze Age.
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Environmental transformations and human occupation of the
Altai region during the last glacial-interglacial cycle

JiFi CHLACHULA
Department of Geology, Faculty of Sciences, Palacky University Olomouc, Czech Republic

The broader Altai region, located at the junction of the northern boreal, the western
Mongolian and the arid central Asian bio-geographic zones, has a major relevance for
understanding the human history and biodiversity of north-central Eurasia in the context of
past climate change and related (paleo)environmental transformations. The present
interdisciplinary Quaternary studies represent a contextual part of the geomorphic and biotic
mapping of the southern Altai area, East Kazakhstan, in direct geographic linkage with former
investigations in the Gorno Altai, southern Siberia. The current research has been aimed at the
elucidation of natural processes, their dynamics and chronology in the reconstruction of the
climate evolution and natural (paleo)environments since the last interglacial. Systematic
geomorphic mapping in the Buchtarma valley has focused on up to 200 m high glacio-fluvial
terraces that indicate dramatic natural processes and pronounced climatic fluctuations in the
mountain regions, particularly during the last glacial (Oxygen Isotope Stage 2).

Loess represents the major and most susceptible source of paleoclimate-indicative proxy
data in the northern and south-western Altai foothills, incorporating archaeological
(palaeolithic) records and paleontological remains. Intact stratigraphic sections of eolian
(loess) deposits with horizons of variously developed buried chernozemic, brunisolic and
regosolic paleosols provide evidence of natural transformations in the landscape
corresponding with the shifts from parkland-steppe to boreal forest and tundra, respectively.

The documented stratigraphic sections distributed in the upper reaches of the Ob River
drainage, south-western Siberia and the Buchtarma River valley, East Kazakhstan, display
continuous alternating deposition of loess and soil formation events corresponding to Oxygen
Isotope Stages (OIS) 1-5 (i.e. the time span of the last 130 000 years) The recorded magnetic
susceptibility pattern displays the MS maxima (up_to ~6x107 SI) in cold OIS 2 and 4
(represented by loess) and minima (as low as ~1x10~ ~ SI) in warm OIS 3 and 5 (represented
by paleosols), typical of the southern Siberian loess zone and diagnostic of the past global
climate change (Chlachula et al. 1998). The continuous stratigraphic records indicate, in
association with other past climate proxy data, a very dynamic climate evolution and
associated cyclic environmental transformations in the Altai area and the adjacent part of
south-western Siberia (Chlachula 2001, Chlachula et al. 2004). The composite stratigraphic
archives in the upper Ob / Biya river valley, readily interpreted in terms of the standard OIS
chronology, with abrupt changes seen at the OIS 1/2, 2/3 and 3/4 stage boundaries, correlate
to the Heinrich events (H1 to H6) seen in marine cores from the North Atlantic and thus
indicating a general climate development across the Northern Hemisphere (Evans et al. 2003).
Higher rates of loess accumulation during cold stages suggest high rates of eolian transport
and sediment influx, as expected from the wind-vigour MS model also found in Alaska. The
estimated rates of loess accumulation during stage 2 and stage 4 calculated at the Byisk
section are 0.39 mm/a and 0.63 mm/a respectively. For stage 3, the estimated rate of
accumulation of 0.28 mm/a reflects both deposition of eolian sediment from suspension
settling and pedogenesis. Contextual stratigraphic data present a vital source of information
completing the present paleoclimate evidence of north-central Eurasia. The dramatic character
of geomorphic processes in the inter-mountain areas of central and southern Altai, triggered
by climate change, is particularly evident in the prominent glacio-fluvial terraces of the
central Katun, Argut and Buchtarma river valleys, dating to the last glacial and associated
with the retreat of mountain glaciers and cataclysmic openings of glacial lakes due to global
climate warming following the last glacial maximum.
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Fig. 1. Glacio-fluvia terraces at Uryl at the Southern Altai range, East Kazakhstan, resulting from
cataclysmic drainage of glacia lakes following the LGM

Past climate change and environmental transformations are well documented by the
geomorphic and chronological distribution of particular archaeological sites and the
stratigraphic location of cultural records across the investigated territory of the western and
southern Altai. Hard-percussion flaked stone artefacts made of quartzite cobbles
stratigraphically located in situ in the lower part of the 60 m high Biysk loess section on the
northern Altai Plains, south-western Siberia, indicate an earlier occupation of the Altai plains
presumably prior to the last interglacial. Numerous open-air sites with stone artefacts
displaying typical typological and technological features of the Lower and Middle
Palaeolithic found on ancient fluvial terraces in the presently arid steppe and semi-desert
zones of Eastern Kazakhstan with rather climatic continentality suggest more favourable
moderate natural conditions for peopling this vast open territory at various stages during the
Pleistocene. Open Pleistocene-age sites positioned on granitic bedrock platforms along the
margin of aglacio-fluvial basin at Dzhambul in the upper Bukhtarma River valley at elevation
of 1250 m show earlier migrations to the inter-mountain valleys of East Kazakhstsan in some
climatically moderate phases during the last glacial. The expedient stone industry made with
granitic cobbles and green schist fragments suggests a successful adaptation to periglacial
environments and the exploitation of local biotic resources.

The diversity of the relief and the Quaternary environments of the mountain areas of north-
central Eurasia played a major role in the history of the inhabitation of this territory. The
geographical and contextual distribution of the cultural records reflects a climatic instability
in the Altai area. The results from the studied loess sections imply globally diagnostic past
climate changes recorded in the local loess-paleosol sections incorporating evidence of the
presence of early people in this part of Eurasia. Paleoenvironmental proxy data indicate that
the natural conditions during the earlier stages were generally more favourable for early
human occupation than during the later stages. The cyclic nature of the glacial and interglacial
periods led to periodic landscape transformations and the generation of specific ecosystems
adjusted to particular topographic settings and responding to climatic variations.
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Fig. 2. An open occupation site near Dzhambul, the upper Bukhstarma River valley, with expedient
lithic industry providing evidence of early migrations of people to intermountain areas of southern
Altai, East Kazakhstan

The initial occupation of the broader Altai region associated with “pebble-tool” industries
from alluvial formations probably occurred in some of the Middle Pleistocene interglacials
during the process of the northern expansion of the temperate zone and biota. Mixed
coniferous and broadleaf forests established in the tectonically active mountain zone with
elevations of 1500-2000 m and parklands in the adjacent plains and continental basins
provided a wide range of occupation habitats. There is limited evidence of the persistence of
the Early Palaeolithic inhabitation during glacia stages due to inhospitable periglacial
conditions.

The last interglacial warming evidenced by the re-colonization of southern Siberia by
coniferous taiga forests is linked with the appearance of the Mousterian tradition. Changes in
the relief configuration influenced the local climate regime and opened new habitats for the
Middle Palaeolithic population concentrated in the transitional zones of 500-1000 m
elevation in the karstic area of the NW Altai foothills. Occupation of the central and southern
Altai during the early last glacial was impeded by harsh, ice-marginal environments and the
expansion of glaciers in the valleys filled by large proglacial lakes. Progressive warming
during the early mid-last glacial interstadial stage (59-35 ka BP) caused wasting of the ice
fields accompanied by cataclysmic releases of ice-dammed lakes and large-scale erosional
processes. Periodic outbursts of the glacial basins had a dramatic impact on the regiona
ecosystems, also obliterating the earlier cultural records.

The appearance of the transitional early Late Palaeolithic stone industries reflects the
adaptation to mosaic interstadial habitats, including sub-alpine forest, dark coniferous forest,
mixed parklands and open steppe. The identical geographical distribution of the Middle and
Late Palaeolithic sites and the time-transgressive lithic technologies suggest a regional
cultural (and biological?) continuity in the broader Altai area during the Late Pleistocene. The
re-establishment of cold tundra-steppe and tundra-forest habitats correlates with the Late
Palaeolithic horizon, with developed stone industries dominated by blade-flaking techniques



that possibly survived in more protected locations characterized by a warm microclimate in
the northern Altai throughout the last glacial maximum (20-18 ka BP), with a specific Late
Pleistocene biodiversity. The emergence of microlithic assemblages associated with crude
expedient stone industries made with local raw materias is linked to a new cultural
adjustment in the final stage of the palaeolithic development in the Altai area, responding to
transformations of the former periglacial ecosystems towards the end of the Pleistocene.
Evidence of the ongoing global climate warming is apparent in a major annual retreat of
mountain glaciers and gradual shiftsin local biotic communities.
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Neolithic and Bronze Age societies of the Polish Lowland and
their environment
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The Polish Lowland is a part of the Central European (or North European) Plain. For the
purposes of our study we chose a western part of the Lowland: an area between the Vistula,
the Odra, the Note¢ river and the line of the southern Warta river (Fig. 1). Within this large
macro-region one can find very diverse landscapes: lakelands, large valleys with peaty floors,
poor sandy areas and plains with very fertile black soils (in the FAO-UNESCO glossary 1990:
mollic gleysols, gleyic phaeozems). The latter form here a type of “fertile island” in various
sizes: they are big (ca. 845 sq. km in the Kujawy region), small (100-300 sq. km in the
Wrzesnia or Ko$cian district) or really small (e.g. ca. 80 . km in the Szamotuty district). The
history of the Neolithic in the Lowland began on the “fertile islands” and thereaftern for many
hundreds of years the areas of black soils were intensively used for human settlement.

Fig. 1. Location of study area

A good example is the Kujawy region, the biggest “fertile island” of the Polish Lowland
(Fig. 2). In the Kujawy one can find a few different elements: a Kujawy plain which is in the
centre, two lakelands on the west and on the south, and two large valleys on the north and on
the east. The flat Kujawy plain is covered with black soils. The lakelands and valleys have a
varied relief and are mainly covered with sandy or clayey soils (cambic arenosols, cambic
podzols, luvisols etc.).
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The first agriculturalists of the Lowland belonged to the Linear Pottery culture. They
developed far to the south of the Carpathian mountains, on the middle Danube river, and then
spread to the north, the west and the east. Their new territories included also the basins of the
Odra and Vistula rivers. The newcomers settled in the Kujawy plain where they formed
settlements (first villages) of 1-3 long houses (Fig. 3). Every house was used by a large
family group. The Linear Pottery culture brought to the north their domesticated animals
(cattle, pigs, sheep and goats) and domesticated plants (mainly wheat and barley). Their
farming is called “garden-type”. Their impact on the natural environment was rather limited
and local. As in other regions they “did not significantly change the environment by its
farming and animal breeding economies” (Grygiel 2005: 675).

In the fifth millennium BC this type of agriculture was continued and even intensified by
groups of Late Danubian cultures, connected to the south as well as to the local area. They
created bigger “village communities”, but only on the areas of black soils. Their settlements
consisted of several long houses and several large families. The settlement structure was
rather concentrated and the impact on the natural environment was more profound but still
localised.
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Fig. 3. Ground plan of long house (Bozejewice). After Czerniak
2000
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i Fig. 4. Long barrows (Sarnowo). After L.
Gabatéwna and H. Wiklak

A profound change in early agriculture took place from the mid fifth millennium BC and is
connected with the people of the Funnel Beaker culture. In their settlement and economic life
they created new patterns based on a flexibility in the selection of settled areas (not only black
soils but very often sandy soils as an alternative) and on the “tendency to use the environment
to a maximum” (Rzepecki 2004: 224). The populations cultivated a slash-and-burn economy.
Their dispersed settlement structures were formed by small family groups which built fairly
small houses. Of prime importance for their social and ritual life were cemeteries consisting
of long barrows (Fig. 4).

From the beginning of the third millennium BC one of the most distinctive characteristics
of the Polish Lowland is the wide variety of cultural groups that formed a kind of “cultural
patchwork™. These societies often coexisted within a relatively small area and differed not
only in their material culture but also in their social, economic and ritual activities. Societies
still existed for whom crop cultivation was fundamental to the way of life (mainly late groups
of the Funnel Beaker culture). However, other contemporary communities emerged who
relied on a different strategy for procuring food. The majority of groups inhabiting the
Lowland began to place greater emphasis at this time on the rearing of domestic animals as
the basis of their livelihood (e.g. populations of the Globular Amphora culture which in
special circumstances deposited their animals, mainly cattle, in special graves; Fig. 5).
Moreover, the first populations appeared whose way of life was more mobile (mainly the
Corded Ware culture).

Fig. 5. A cattle deposit (Zegotki)
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The Bronze Age, the beginnings of which are dated to ca. 2300 BC in this part of Europe,
witnessed a more intensive development of the cultural landscape. In some areas new
settlement structures were established, based on defensive (fortified) settlements. In such
places settlement stabilized. A case in point is an Early Bronze Age settlement at Bruszczewo
(Fig. 6) that continued in one location for about 400 years (2000-1600 BC), which was a rare
occurrence in this part of Europe. Permanent occupation entailed a radical landscape
transformation.
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Fig. 6. An Early Bronze Age
fortified settlement
(Bruszczewo).
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Correlating Holocene land snail assemblages
across Europe

Paul DAVIES
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In 1964 Lozek proposed a Holocene molluscan zonation scheme for the former
Czechoslovakia, later refined to be applicable to central Europe as a whole. Since then similar
schemes have been proposed for southern England, Poland, the Rheinland area of western
Germany and Luxembourg, and France. Although some of these schemes are yet to be
subjected to detailed radiocarbon dating the general details seem to be secure, and it is now
possible to relatively date Holocene sequences across large areas of Europe using land snail
assemblages. Obviously the molluscan species represented vary from region to region, but
general correlations can be made across north-west and central Europe.

More specifically, it is also possible to correlate and/or compare land snail assemblages
occurring in particular types of Holocene deposits across Europe. This can be used to infer
similarities or differences in the environments in which those deposits accumulated. For
example, there is some evidence that tufa deposits in both central southern England and
Poland seem to have formed in wooded environments in smaller river and stream valleys but
in more open environments in larger river valleys. The characteristics of molluscan
assemblages recovered from overbank alluvium across Europe also seem to show some
consistency. It is proposed that further comparison of Holocene land snail assemblages across
Europe, particularly on a contextual basis, will provide valuable information on depositional
settings and processes on a continental scale.
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The results of both detailed and long term paleogeographic studies on the evolution of the
Vistula river valley, downstream of Cracow, combined with archaeological investigations and
interdisciplinary research conducted in the area, enable a unique possibility for the analyses of
landscape changes from the La Tene to the Medieval periods (Fig. 1).

Although settlement growth on the loess terrace of the Vistula river near Cracow lasts from
the last quarter of the 3 4 ¢. BC (Wozniak 1992) stable settlement flourishes during the Late
Roman period (the second half of the 2" ¢. AD to the third quarter of the 4" ¢. AD). Villages
comprise 6—7 dwellings. Settlement prosperity is closely related to agricultural intensification
and non-agricultural based production (pottery production, bronze founding, bronze and iron
smithing and iron metallurgy) (Dobrzanska 1997) (Fig. 1A). In contrast to the Roman period,
in the Early Medieval period the density of population decreased. Settlements of the Slavonic
phase (5/6-7 c. AD) comprise 1-3 dwellings (Fig. 1B) and in the Tribal phase (7/8-10/11 c.
AD) 3—4 houses (Fig. 1C).

In the Roman period a predominance of the use of oak wood is corroborated by the results
of palaeobotanical analyses (Litynska-Zajac 1997; 1999). Because of the deforestation of the
loess terrace oak forests on the flood plain constituted the raw material for specialized
production and were used as fuel and building material (Dobrzanska, Kalicki 2003; 2004;
Dobrzanska, Kalicki, Litynska 2005 ).

The subfossil trunks (mainly oak) are often found in the Holocene alluvium of the Vistula
river (Fig. 1). Despite the fact that in most cases the tree trunks do not directly date the
deposits, because of redeposition (Kalicki, Krgpiec 1995), they provide information about the
periods of bank erosion and the fall of trees during phases of intensification of river activity
caused by climatic changes (Kalicki, Krapiec 1996). Subfossil oaks from the La Tene to the
Roman periods and from two early medieval periods (5/6 c. and 9/10 c. AD) are very frequent
both in the alluvia of the Vistula river (Fig. 1 and 2) and in another Central european river
valleys. Trunks cut by man were also found in the alluvia near Cracow and were radiocarbon
and dendrochronologically dated to these periods (1950-1850 BP; 35 BC-240 AD; 231 AD;
976 AD) (Kalicki, Krapiec 1992; 1996).

Detailed studies enabled us to reconstruct the palaeogeographical situation from the
Roman period. Two avulsions of the Vistula downstream of Cracow in the Atlantic/Subboreal
transition caused the deeper incision of the river. There were two steps of the Vistula flood
plain in the La Tene and Roman periods and at the beginning of the Early Medieval period
(Fig. 1A—C). These local natural conditions could have largely determined human activity and
the degree of exploitation of the natural environment of the Vistula flood plain. People
penetrated the drier valley bottom for a large part of the year. River activity was limited
mainly to the narrow lower step of the flood plain. Floods were numerous but swift and the
trees fallen due to bank erosion could even have provided easily available wood.
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Fig. 1. Schematic paleogeographical section across the Vistula river valley in the Roman period — A
(by T. Kalicki after H. Dobrzanska, T. Kalicki 2003), Early Slavonic phase — B, Tribal phase — C and
Modern — D (by T. Kalicki).

1 — Miocene clay, 2 — Pleistocene gravels with sands, 3 — Holocene gravels with sands, 4 — sands, 5 —
silts (overbank deposits), 6 — loess, 7 — peats, 8 — trees and trunks cut by man, 9 — Quercus sp., 10 —
Carpinus betulus, 11 — Alnus sp., 12 — Salix sp., 13 — Corylus avellana, 14 — Betula sp., 15 — Pinus
sylvestris, 16 — Picea excelsa, 17 — Carex sp., 18 — meadows, 19 — cereals, 20 — dwelling zone of the
settlement, 21 — production zone of the settlement. Age designations: AT — Atlantic, BO — Boreal, LG
— Lateglacial, PB — Preboreal, SB — Subboreal, SA — Subatlantic. Radiocarbon and
dendrochronological datings in boxes

Radiocarbon and dendrochronological dating of the subfossil oak trunks accumulated in
the Holocene alluvia of the Vistula river floodplain provided a phase of oak germination
around 400 AD (Kalicki, Krapiec 1995; 1996). It may be assumed that the decline of
settlement and economic activity circa 375 AD were favorable for oak reforestation on the
Vistula floodplain (Dobrzanska 2000; Dobrzanska, Kalicki 2003; 2004) (Fig. 2).
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Fig. 2. Phases of the beginning of the growth and fall of oaks at the Vistula River Valley near Cracow
from 500 BC to 800 AD (Kalicki, Krapiec 1996, Madyda-Legutko et al. 2005). V — period of intensive
human economical activity in the Vistula River Valley by H. Dobrzanska.

In the Roman and Early Medieval periods a gradual increase of the river bed level and an
aggradation of overbank deposits on the flood plain occurred (Fig. 1A-C). Two phases of
increased river activity took place in the 5th—6th centuries AD and in the 9th—10th centuries
AD (Fig. 2). The embankments (floodbanks) in the Cracow suburbium (Okét) were
constructed in the 10th century AD. A decrease of settlement density and economic activity
caused reforestation (Betula sp.) of the loess terraces. The birch forests were used for wood
tar production.

These landscapes changes were determined by natural processes and human activities
linked with two different cultural models.
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Laminated sediments and tephrochronology — an example from
Lake Belau, Northern Germany
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Lake Belau is an 1.15 km? large lake in Schleswig-Holstein, Northern Germany (10° 16' E,
54° 6' N). Its maximum depth is 28 m and it has well preserved lamination in the cores of its
deepest part. An overall core of 25.33 m of sediment spans the whole Holocene. Not all of the
core is well laminated, as the uppermost part is disturbed by eutrophication. New warve-
counts allow an estimate of the reliability of the counting. 79 % of the warves are very good
and can be counted without any doubt. 10 % are good and 11 % are of minor quality. Thus the
error can be estimated for different depths.

A number of investigations have been undertaken and published by Wiethold et al. (see
literature). As the chronology is shifting and fixed to the elm decline in an adjacent peat bog
new investigations were carried out to detect tephra-layers to fix the chronology. Three well
defined layers were detected that allow a link to the tephrochronological frame for northern
Germany (Van den Boogard, Schmincke 2002). By this method the dating can be corrected
and settlement phases in the pollen-diagram can be linked to archaeological phases with high
accuracy.
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This paper presents a project in progress concerning long-term evolution of the cultural
landscape of Central Bohemia. The project aims to understand the character of the landscape
used and cultivated by man from the Late Glacial period up until modern times, to identify
key stages of its development, and to study processes responsible for change. We explore both
historical and methodological questions, which can be resolved through the integration of
archaeological evidence and pollen analysis. The main questions are as follows: What was the
spatial structure of settlement areas? Is it possible to identify them by combining
archaeological and pollen-analytical methods? Is it possible to identify the character of
prehistoric farming systems? How strong was the regeneration capacity of natural
ecosystems? Is the pollen-analytical method reliable enough for the detection of regional
settlement history (i.e. can pollen analysis be used as a kind of archaeological prospection
method)?

From an archaeological perspective, the valley of the middle Labe River is one of the
better-studied regions within the Czech Republic, and possibly Central Europe as a whole.
Fortunately, numerous lake sediments exist in this region, and these may be used for pollen-
analytical reconstructions of vegetation development from Late Glacial to modern times. A
detailed comparison between archaeological and pollen-analytical data sources aims to reveal
the danger of: a) over-simplistic interpretation of the archaeological and pollen data, and b)
the extension of such simple generalized pictures to a wider area.

Archaeological analyses are being undertaken within a 3km diameter circle around the
coring sites, representing, in theory, an area in which the pollen in likely to have originated.
Every 3km diameter circle is divided into 24 segments and the archaeological finds assessed
according to: a) their presence in individual segments, b) the number of segments containing
finds within 1 km, 1-2 km, 2-3 km, c¢) an area of 25 ha, which is taken to represent the
hypothetical settlement area cores of prehistoric and Early Medieval cultures, d) the index
created from the number of segments containing finds divided by the duration of the
archaeological period.

When the reconstructed picture of archaeological settlement is compared with the results of
pollen analysis, a surprising incompatibility between the data sources is revealed. The
strongest indicator of human impact in the pollen diagram was left by cultures that made the
smallest archaeological impression: the Middle Eneolithic, Final Bronze Age and the
Migration period, together with the older phase of the Early Medieval period. Although the
Late Bronze Age was archaeologically well-represented, this period was unimpressive in the
total pollen record; the Early Medieval period III-IV appears to be similar. Correlation of the
settlement picture with the pollen-analytical evidence apparently needs to take account of the
archaeological data from an area of only lkm in diameter, which is considered to be
preliminary evidence for very local origins of the pollen spectrum, even in a flat, open valley-
bottom landscape. A period of major vegetation change can be observed between the
Late/Final Bronze Age to the Hallstatt period. The original forest structure and composition
was changing at this time, and secondary formations were taking over. All the parameters
followed also show increasing deforestation. This evidence contradicts local archaeological
data, which do not show higher settlement intensity. The contradiction can most probably be
explained by the general dynamics of vegetation development. If vegetation changes are

65



occurring on an “under-critical level” — i.e. on a small scale in the background of dominant
vegetation — they are usually reversible. However, if some vegetation formation spreads for
any reason on a wider scale (by accumulation over time or by sudden impact), it becomes
significantly more stable. Small grazing areas surrounded by woodland, for example, become
easily covered by self-seeding vegetation. Large grazing areas in an open landscape remain
unchanged for a long time, even if the intensity of grazing has decreased. That rule applies for
field cultures as well as, for example, secondary woodland growth in their relationship to
forests in their original form. The natural vegetation formations were thus isolated, becoming
islands only within the secondary vegetation (secondary woodland or open field). According
to the results of the analysis, this shift was caused by the cumulative effect of human impact
during the Late/Final Bronze Age period.

Our current experience in the field shows that evolution of the landscape through human
impact cannot be seen purely as a unidirectional process of environmental modifications by
humans, but that the process is characterized by a dynamic interplay between natural and
cultural factors. Quantification and subsequent direct comparison between archaeological and
palynological sources of evidence revealed some serious discrepancies. An attempt to solve
this incompatibility resulted in three main conclusions: a) The archaeological picture may be
strongly influenced by processes of archeological transformation or by an inability to identify
traces of certain prehistoric occupation periods archaeologically. b) The pollen record is
very local; therefore its correlation with archaeological data is optimal if the analysis area
has a diameter of less then 1km. c) Whereas the quantity of archaeological remains does not
substantially increase over time, we can observe progressive cultural landscape development
in the pollen diagrams. This can be best explained by the cumulative effect of human impact
on the vegetation.

The results obtained in this project are, of course, limited to the area under research. As we
are presenting the results of this still-ongoing project in this paper, we hope for fruitful
discussion during the AEA Conference.
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The ability of recently developed models of pollen dispersal and deposition to reconstruct
past vegetation communities provides a novel approach of immense potential for archaecology
(Fyfe, 2006). Landscape in many forms often provides a central theme in archaeological
research, and the potential to identify ‘likely’ or ‘plausible’ scenarios (sensu Caseldine and
Fyfe, 2006) gives new dimensions to debates concerning the impacts of vegetation/landscape
on human communities and vice versa. There are several ways in which the model-based
landscape reconstructions can be used by archaeologists, all of which present different
questions, both technical and philosophical. This paper examines some of the opportunities
that this novel approach offers, and the issues surrounding application of the model-based
approach to landscape reconstruction.

We argue that the term ‘landscape’ should be used criticially when discussing pollen-based
reconstructions (Caseldine et al., in press). Landscapes may be considered to be social
constructs loaded with multiple meanings, whereas pollen reflects vegetation and vegetation
patterning, a physical property of the environment. We make a distinction between
virtualisation of past vegetation patterning and visualisation of landscapes, and discuss the
varied scales at which the approach has been, and may be, used. A distinction between virtual
and visual past landscapes has importance for the wider dissemination of understanding about
past environments. The modelling approach, in providing ‘plausible’ landscape
reconstructions offers a much more rigorous basis for visual reconstruction, and in doing so
can also inform debates concerning the way communities interacted with their landscapes in
ways other than seeing them as simply a resource base.
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Preliminary data from osteological material, pollen analysis and related archaeological
evidence demonstrate natural change and intensity of human influence on the environment
during the Late Glacial, Early and Middle Holocene in the Lithuanian territory.

According to results from these investigations, natural environmental changes are
predominant during the Late Glacial period in the Lithuanian territory. The open and forest—
tundra landscape of Bolling and Older Dryas were altered by the growth of light pine-birch
forest during Allerdd.

According to radiocarbon dates, mammoth skeletons from the Lithuanian territory date to
the Middle Wechselian period. Mammoths were not recorded during the Late Glacial period.

Vegetation and fauna were also affected by Late Glacial climatic change. These
environmental changes in the East Baltic, as in Lithuania, formed two separate regions — the
Coastal and Continental regions. The foraging economy developed in different ways in each
region. As a result, different economic activities emerged in each region.

In the Late Paleolithic, the economy was based on the hunting of herd animals — reindeer
(Rangifer tarandus L.). During the Late Glacial period after the retreat of the glaciers, hunting
was focused on reindeer in the territory of Lithuania. Skeleton bones and horns of reindeer, as
well as spearheads made from these materials, were collected in 16 localities of the territory
of Lithuania. Reindeer lived from the Bolling period to the beginning of the Pre-Boreal period
in the territory of Lithuania.

Hunting practices changed during the Paleolithic-Mesolithic transition, when the hunting
of individual forest fauna developed. A microlithic technology emerged in hunting tools.
There was a change in the species composition of hunted animals and fish. The type of
foraging undertaken by coastal inhabitants and by mainland inhabitants also differed. The
former were engaged in seal and fowl hunting, while the latter were involved in the hunting of
forest animals and birds, and the catching of freshwater fish. In the entire Lithuanian territory,
however, elk, beaver, boar, red deer, and, among the birds, duck and geese were hunted.

All fishing methods and implements appeared and developed during the Mesolithic,
including nets, fishhooks, creels, beating through the ice and weirs. Fishing techniques and
tools were improved and became more varied with time. During the entire Mesolithic, the fish
most often caught by inhabitants were pike, pikeperch, catfish, common bream and perch.

The Mesolithic human impact on the environment emerged during the second half of the
Pre-Boreal period and became more visible during the Boreal, but was still very local, related
to the appearance of apophytes and higher charcoal content in sediments close to the
settlements.

The flourishing of broad-leaf forests occurred during the Atlantic period. During the
second part of the Atlantic period in the Early Neolithic, but more noticeably in the Middle
Neolithic, plants characteristic of meadows appeared. Together with the presence of
apophytes and the changing level of Ulmus pollen recorded, the start of cattle breeding can be
detected, as well as an increase in environmental changes caused by human activity, in the
vicinities of the settlements.

In the Early Neolithic, boar, elk, red deer, roe deer, beaver, bear, marten, seal in the coastal
zone, and birds, such as ducks, were most often hunted.

With changing climatic conditions, the species composition of hunted fauna changed
during the Middle Neolithic. Seals, elk and red deer became the most hunted. The first two
faunal species were most widespread in the coastal area, while red deer was most widespread
in the continental zone. Ducks were the most hunted of the recorded fowl.

68



From the Early Neolithic, more fish species were being caught along the coast, such as
flounder and cod. Osteological data show that during the Middle and Late Neolithic, the
amount of fish caught from the sea increased.

In the southern east Baltic at the end of the Early Neolithic, alongside the traditional
branches of economy — hunting, fishing and gathering — the beginnings of a farming economy
appeared: stock-breeding and agriculture. Changes in economy were largely influenced by
links between the southern East Baltic people and the tribes of the Funnel Beaker culture. The
economic base of the latter was agriculture and stock-breeding. Isolated domesticated animal
bones are found in East Baltic settlements of this period, as are isolated occurrences of Avena
and Cerealia pollen grains.

The main elements of the economy during the Middle Neolithic were still hunting, fishing
and gathering. It was during the Middle Neolithic that coastal and continental economies
began to diverge in the Lithuanian territory, with an emphasis on the development of stock-
breeding in the former, and stock-breeding as well as agriculture in the latter.

Sub-Boreal climate deterioration began alteration of the broad-leaf forest by birch, pine
and spruce. Besides cattle breeding, human impact on the environment became more intensive
after agriculture started at the second half of the Early Sub-Boreal, Late Neolithic.

In the Late Neolithic, the predominant hunted animals were elk, even pushing red deer
from the continental region to second place. In the coastal area, seals were particularly hunted,
as well as boar and elk.

A foraging economy remained dominant during the Late Neolithic. A farming economy in
the coastal region of the Lithuanian territory reached its substitution phase, while in the
northern East Baltic region, only its availability phase was apparent. Stock-breeding
developed more in the Lithuanian continental region at this time, while both stock-breeding
and agriculture developed in the coastal region. This dual development in the production
economy was influenced by the trade of amber in the south. In some cases at this time, cereal
pollen reaches 1% in pollen diagrams. The local Narva culture inhabitants’ ties with the
Globular Amphora and Corded Ware culture people influenced these processes. The Globular
Amphora culture people lived alongside the local inhabitants, and the Corded Ware culture
people of the entire East Baltic practiced stock-breeding. Since the economic base of the
Corded Ware culture people was not very profitable, they were usually forced to adopt local
forms of economy, and, being war-like, they took over quarry and resource areas, thereby
having a profound impact on their neighbours.

The beginning of the Bronze Age coincides with increasing representation of herbs in
pollen diagrams. These changes could be related to the development of open, forest-free areas.

In the Early Bronze Age, among the most hunted fauna were elk, beaver, boar, red deer,
and marten. Seals were still regularly hunted along the coast.

The osteological material discovered at Early Bronze Age sites suggests an increasing
importance of cattle breeding for local inhabitants. The occurrence of continuous Cerealia
curves in pollen diagrams suggests improving agriculture.

Two time periods stand out in the development of a farming economy in the East Baltic:
the Middle Neolithic and the end of the Early Bronze Age, when farming spread quickly. The
hypothesis put forward here is that the spread of a farming economy is strongly related to the
influence of the Funnel Beaker culture in the Middle Neolithic, as well as being related to
climatic changes and a decrease in food resources, whereas the intensification of the farming
economy at the end of the Early Bronze Age is associated with the working of metal and its
use on the farm.

Palaeoenvironmental studies provide detailed new data relating to environmental history
and human activity in the Lithuanian territory during the Late Glacial, Early and Middle
Holocene.
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The well in the settlement-environmental studies through insect
analysis on well samples
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In this paper, I present the results from analysis of subfossil insect remains in investigated
wells from four settlements dating to prehistoric and medieval time in the county Uppland,
southeast Sweden (Hellgvist, 2005, 2006a & 2006b). The prehistoric settlements are dating
from Neolithic time until Iron Age, but the majority of the investigated wells are from the first
part of Iron Age and primarily the Pre Roman Iron Age and Roman Iron Age (following the
time chronology by Hedeager & Kristiansen, 1985).

The well construction has played an important role in the daily life of people in the
settlement, both during prehistoric and historic time as well as today. The method to analyse
insect remains, primarily beetle (Coleoptera) remains, is very suitable for samples from wells,
since the well function as a big trap for insects (Hellgvist, 1998). One important factor for this
is that the insects are not prevented from falling into the well even if it is covered on top. This
is also proved in a taphonomic investigation on insect remnants in samples from a modern
farm well (Hellqvist, 2004). The question, weather the well have been covered or not, is also
an issue for discussion since there is no evidence or traces found yet in Sweden that can
support this. My opinion, though, is that wells probably in most cases have been covered — at
least during Iron Age and onwards.

Several of the investigated wells revealed very little or no insect remains during the
analyses of samples and this was also true for a great part of the macrofossil plant remains
and other kind of organic material. This is not easily understood since the sediment in the
sampled wells provided very good preservation conditions. One interpretation is that this is an
effect of how long time the wells have been used. When the wells have been used for a very
short time, the number of insect remains that can be deposited is limited. It is though
sometimes difficult to understand the reasons for the short usage times for the wells, but this
is probably connected to bad construction of the well, low or decreasing water table in the
well and/or bad water quality.

In opposite to the situation today, several of the investigated settlements were situated by
or close to the sea (Baltic Sea) at the time of activity. Therefore, there is a possibility that
some of the wells may have been affected by sea water (salt) making the quality of the well
water worse, a possible situation that increases as we go back in time. Today this has changed
rapidly in the region of county of Uppland, since Sweden experience heavy land elevation
from the end of the last glaciation (Weichsel, stadial III). At most, the isostatic land uplift is in
present time up to 9 mm/year in northern part of Sweden, and in the investigated region this
increases from south to north from about 4 to almost 5 mm/year.

Several authors have tried to categorise wells from e.g. the viewpoint of different layers of
filling material in the well (Eriksson, 1995:26ff) or the presence of plant- and animal remains
in the well (Hall et.al., 1980). But in the study presented here, a simple categorisation is used
based on the results from the insect analysis and the construction of the well. The first
category is the wells that have been primarily used as water resource for people/animals at the
settlement. They have all a more ore less characteristic funnel shaped form and have usually
been filled with different kind of layers of infilling materials and/or may also be the result of
collapsed walls of the well construction. As a result from this, most of the remnants of insect
remains connected to the usage time of the well are normally found in the bottom layer of
these wells.

The other type of wells are those that in a first stage have been used as water resource for
people/animals, but that in a later stage have been partly filled in and then reused as water
resource for grazing animals. In the investigation presented here this is evident by the
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presence of aquatic beetle species together with beetles strongly indicating grazing animals
and those connected to dung. They are found in filling layers in the well higher up in the
stratigraphy, post-dating the bottom layer. Also, there is usually a shift where the well
infilling between these two stratigraphical units is sedimentologically different and have very
little or non organic (e.g. insect and plant remains) remains. In the investigated wells
presented here, it is characteristic that the wells first have been primarily constructed as two
separated pits and/or wells that in a later stage have been combined to a larger construction. In
at least one investigated case, it seems like that the primarily purpose from the beginning was
to construct a water pit for the cattle etc.
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Fig 1. Example of a well from the Pre-Roman/Roman Iron Age Vaxmyra, in the county Uppland,
south-east Sweden. The layers are built up by clay with different colours and amount of charcoal,
wood etc., the white indications are stones. Samples for insect analysis are marked as Mp1, Mp2 and
Mp3. The well is example of a well used for two purposes: the bottom layer (Mp1) is the time when
the well was used as water resource with a diverse picture of the surroundings, in the next sample
(Mp2) the number of finds decrease rapidly but the moist situation dominates, the third sampled layer
(Mp3) is dominated by aquatic and dung species. The well is interpreted to have changed from
primarily water resource for people/animals to open water resource for grazing animals in the
settlement (maybe even enclosed around it).

Another construction studied in this investigation, parallel with the studied wells from
prehistoric settlements, was a feature from a excavated small medieval settlement (crofter’s
holding). Among the features found, my study was focused on a different type of construction,
which initially was interpreted as a possible well or some kind of cool storing for food. The
study of insect remains in samples from this construction was combined with an investigation
of the geology of the area and from this it was clear that it was not a well. The sample
provided a very limited number of finds of beetle remains, but even though it was possible to
interpret that the construction most probably was a cool store for food.

When studying wells in the settlement in the prehistoric and medieval landscape, it is easy
to reflect over the palaeohydrological situation and the relation between people and water. It
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is not always a straightforward understanding on the usage of the well and in my investigation
it may be a quite diffuse relation between the well and other natural water resources in the
landscape around the settlement. All the settlements in the investigation presented here are
situated close to natural water resources like smaller rivers, so the well must have functioned
as an important complementary water resource.

It is not unusual to see the clear relationship between the settlement and a river situated
close to it when studying the insect remains found in samples from wells, since insects living
in the river often get trapped in the well deposit. In Hellgvist (1999) this situation is showed
through insect analysis in wells from two farm settlements from Iron Age in south central
Sweden. The relation between the natural water resources in the landscape and the well in the
settlement is from this point of view not simple to understand, but the role of water for
survival of people and animals is not questionable. The palaeohydrology is therefore always
one of the most important landscape situations to understand in archaeology.

Note. This investigation is one of several different investigations together with archaeological excavations from
the building of the new motorway (E4) in the county of Uppland, south-east Sweden. The archaeological
excavations, together with many specialist investigations, was carried out between 2000 and 2004 and the final
publications are planned to be presented during late 2007 and beginning of 2008. Except the archaeological
reports, a series of four book volumes will be published, with articles in Swedish but with summaries in English.
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along the coast of western Norway through time
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The coastal area of western Norway is characterized by heathlands of Calluna vulgaris,
developed and maintained through burning and grazing by domestic animals. The
development from forest to heathlands has taken place in different time periods and through
different phases of human impact, depending on culture and the characteristics of the
environment, especially the relationship to soil favourable for arable cultivation. Pollen
diagrams made in relation to archaeological sites from five different areas illustrate the strong
relationship between human culture, opening of the forest, and heathland development.

Diagrams from outfield areas today show main heathland development during the Late
Iron Age/early medieval time, after ca. 800 cal AD. In contrast to this, the development close
to areas well suited for agriculture, documented through finds of charred macro remains of
barley (Hordeum vulgare) in post-holes from buildings, shows heathlands managed through
burning and grazing already in the Early Bronze Age (ca. 1500-1250 cal BC). At this site, the
infields continued to be heavily maintained as cultivated fields and meadows until modern
time. On an island heavily influenced of land-rise until ca. 500 BC, the landscape and
possibilities for agriculture changed within a small a