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ABSTRACT. Progressive stages in the development of the Old Town region of the city of Klaipeda (in German, Memel) 

were ascertained by analyzing archaeological and historical data combined with an analysis of pollen, diatom, plant macro-

fossil, and osteological findings as cross-referenced with radiocarbon measurements. The port city of Klaipeda, located on the 

eastern part of the Baltic Sea, was an important political, economic, and religious center during the last millennium. In addi-

tion to its environmental history, the character of human activity and urbanization of the area during the 16th-17th centuries 

AD were examined. The chronology of these records is based on archaeological, historical, and 1 4 C data. The results obtained 

indicate the predominance of a wet boggy environment and the presence of a pond in the investigated territory of Klaipeda 
during the late 15th and early 16th centuries AD. The formation of a new Dane River channel created an island town, resulting 

in a defensible residual area for the town inhabitants. An ongoing deposition of a cultural layer began in the mid-16th century 

AD. Rich zooarchaeological data found in this layer provided new details on human diet and exposed a predominance of 

domestic animals, especially cattle. Due to intensive amelioration of this area, layers of sandy and clayey deposits were 

formed during the second half of the 16th century AD. A significant presence of cultivars, ruderals, and weeds were recorded, 

indicating substantial human activity and increasing urbanization of the landscape. According to the paleobotanical, archaeo-

logical, and historical data, the culmination of this process took place at the end of the 16th and beginning of the 17th centuries 

AD, when residential areas were established. 

INTRODUCTION 

An integrated multiproxy approach based on lithological, paleobotanical, zooarchaeological, and 
isotopic data, combined with archaeological and historical records, provides a multifaceted recon-
struction of the population and landscape history of the studied site as impacted by increased levels 
of human activity. Compilation of archaeological, historical, and radiocarbon information is relied 
on in order to more accurately determine the area's chronological development, the reconstruction 
of which is often difficult for a variety of natural and anthropogenic reasons. Similar methodological 
approaches were applied in numerous other sites of the Baltic region where the urban environment 
of the last millennium was studied (Vuorela 1994; Vuorela et al. 1996; Latalowa 1999; Latalowa et 
al. 2003; Kihno and Hue 2008; Stancikaité et al. 2008). 

Recently, multidisciplinary investigations of this nature were undertaken in the Old Town of 
Klaipeda in western Lithuania. Detailed archaeological excavations have been ongoing in this area 
for several decades, so there is now a significant accrual of archaeological data available (Zulkus 
2002). However, prior to this study no systematic multiproxy investigations involving the land-
scape, population development, and chronological background have been performed at this site. 

The aim of the present study is to reconstruct an environmental and population history of this area 
during the last millennium through an integrated analysis and determination of an independent chro-
nological framework based on documentary and instrumental records. To accomplish this, 1 4 C mea-
surements along with archaeological information, historical records, and new paleobotanical and 
zooarchaeological data retrieved from one of the archaeological trenches will be discussed. 
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ENVIRONMENTAL SETTING 

The town of Klaipeda is located in western Lithuania. It is an ice-free port on the coast of the Baltic 
Sea and Curonian Lagoon (Figure 1 Α,Β)· Formed during the different stages of the Baltic Sea his-
tory, the territory later occupied by the town is rather flat except for the coastal zone, where the 
sandy surface has been reworked by aeolian processes, creating a picturesque landscape predomi-
nated by sandy dunes. The flat Maritime Plain formed by the Last Weichselian glaciation stretches 
eastwards (Guobytè 2002). The investigated territory covers part of the historical residential blocks. 
It is situated within the Old Town of Klaipeda, on the left bank of the Dane River, about 700 m from 
its confluence with the Curonian Lagoon. Archaeological excavations were carried out in the site of 
the Kurpiii Street 3 complex of buildings and yards (Figure 1C) formed in the 16th century AD, and 
reconstructed a number of times in the 19th and 20th centuries AD (Masiulienè 2008, 2009a). 

Figure 1 Location of the Klaipeda (A) and investigated site (B). Scheme of excavated plots (C) and stratigraphy of the pro-

files I and II with position of the samples (D). See Table 1 for the description of layers. 

ARCHAEOLOGICAL AND HISTORICAL BACKGROUND 

Although the earliest evidence of human presence dates back to the 1st millennium AD, significant 
development of the territory occurred only after the Klaipeda Castle (in German, Memelburg) was 
completed by the Livonian Order in 1252 (Zulkus 1994, 2001). Already in 1257-1258 due to its 
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urban development, Klaipeda was granted Lübeck city rights. Nevertheless, the initial development 
consisted of only a small settlement surrounding the castle as well as the proximate islands located 
in the Dane River delta (Figure IB). The situation changed in the beginning of the 16th century AD, 
when the reconstruction of the castle allowed inhabited areas in the territory of the current Old Town 
to expand (Figure IB) (Zulkus 2010). At this time, a new channel of the Dane River was formed, 
producing the town island (Figure IB). Although the earliest traces of economic activity in the ter-
ritory of the Old Town were dated back to the late 15th and early 16th centuries AD, the actual for-
mation of the streets and residential blocks occurred in the first half of the 16th century (Zulkus 
2001). A noticeable increase in economic activity ensued when the town was granted Duke Albre-
cht's privilege in 1538 (Sembritzki 1926). Subsequently, new suburbs developed (in German, Led-
ergasse, Krammeist, Grosse Vitte, and Kleine Vîtte), attracting merchants from western Europe 
(Tatoris 1994). Despite numerous fires that destroyed the town in 1520,1540,1623, and 1678 (Sem-
britzki 1926), Klaipeda remained the center of economic activity, trade, and religious life in this part 
of the Baltic. 

Archaeological artifacts found in the investigated site suggest that the initial stages of human activ-
ity started in the mid-16th century here. According to the dendrochronological record (Masiuliené 
2009c), the residential house in the second plot was built in AD 1542 and the annex in AD 1554 
(Figure 1C). Later, storehouses were built on both plots; the buildings date from the turn of 16th— 
17th centuries AD (Masiuliené 2009c). Unfortunately, the discovered buildings were destroyed by 
fire in 1678. Numerous archaeological artifacts, i.e. household items, pottery, stove tiles, structural 
ceramics, coins, dating from the mid-16th century to the end of the 17th century AD, were discov-
ered in the cultural layer (Masiuliené 2008, 2009a), suggesting trading as a possible activity of the 
plots' owners (Masiuliené 2009c). Archaeological artifacts indicate that the residents were quite 
prosperous as numerous luxurious wares (i.e. brass pins, a piece of horn plate, several brass book 
bindings) were discovered there as well. 

MATERIAL AND METHODS 

Lithology and Sampling 

The lithological composition of the sediment strata had been studied and described through direct 
observation of the trench walls, where sample columns for archaeobotanical and isotope surveys 
were taken in the area of the plot 3 (55°42'3ΓΝ, 21°07'56'Έ, Figure 1C). Pollen and diatom sam-
ples were taken every 2 cm from vertical profile I (Figure ID). Plant macrofossil samples covering 
5-15 cm intervals were taken from the layers of 2 profiles (I and II) and a part of these samples 
removed for conventional 1 4 C dating. Materials for the zooarchaeological investigations were col-
lected from the entire cultural layer during the excavation. 

1 4 C Dating 

Prior to conventional l 4 C dating, samples (including organic constituent) were crushed and treated 
with an acid-alkali-acid (AAA) washing to remove carbonate and humic acid contamination. For 
benzene production, the remaining bulk organic carbon was used. Benzene output for most of sam-
ples was 0.6-1.3 g. The specific activity of 1 4 C in benzene was measured by the liquid scintillation 
counting (LSC) method as described in Gupta and Polach (1985), Arslanov (1985), and Kovaliukh 
and Skripkin (1994), using a Tri-Carb® 3170TR/SL in the Radioisotope Research Laboratory at the 
Nature Research Centre in Vilnius. The 1 4 C calibration program OxCal ν 3.10 (Bronk Ramsey 1995, 
2001) with the IntCal04 data set (Reimer et al. 2004) was used for the calibration of 1 4 C dates. All 
dates are given at the 1σ confidence level and expressed in calendar years BC/AD. 
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Paleobotanical Analyses 

Plant macrofossils, i.e. non-carbonized plant macroremains, were extracted from sediment samples 
(350 mL in volume) by wet sieving on screens with mesh sizes of 0.2 and 0.5 mm. Macrofossils 
were sorted and identified using a stereomicroscope at 2 0 - 1 0 0 χ magnification and using the identi-
fication atlases of Grigas (1986), Jacquat (1988), Latalowa (1999), Cappers et al. (2006), and a ref-
erence collection. Botanical nomenclature follows Gudzinskas (1999). Identified taxa have been 
arranged in broadly defined ecosociological groups (Behre and Jacomet 1991 ; Latalowa et al. 2003). 

Diatom frustules were extracted from the sediments using conventional techniques described by 
Miller and Florin (1989). A total of 300 frustules from each slide were identified according to Kram-
mer and Lange-Bertalot (1986-1991). Identified diatoms were classified into 3 ecological groups 
according to preferred habitats and salinity requirements (van Dam et al. 1994; Loseva et al. 2004; 
Barinova et al. 2006). 

Subsamples of 5 cm 3 were prepared for pollen analysis using a standard chemical procedure, includ-
ing treating the sediments with a heavy liquid (Cdl 2 + KI). Identification of discovered pollen grains 
followed Moore et al. (1991). Land-use indicator taxa followed Behre (1981), Gaillard and Ber-
glund (1988), and Veski (1998). The percentage of pollen and diatom diagrams were produced with 
TILIA and TILIA-GRAPH (Grimm 1992). For each diagram, biostratigraphic zones represent a 
compromise between numerical analysis (CONISS) and visual inspection. Unfortunately, due to the 
restricted project budget, additional investigations of botanical remains, like charcoal analyses, were 
not applied in site. 

Zooarchaeological Survey 

Altogether, 270 bone samples of macrofauna representing cultural layer 9 were analyzed. The size 
of the bones varied from 5 to 20 cm. Bones were identified using the collection of the Osteological 
Laboratory of the Lithuanian University of Health Sciences. Percentage calculations of the sepa-
rated specimens were based on the total sum of identified finds. 

RESULTS 

Lithostratigraphy 

Details of the sediment lithostratigraphy are presented in Table 1. The basal part of the sediment 
sequence consists of minerogenic layers (i.e. sand, clayey sand with the thin interlayers enriched by 
organic material, such as plant remains and peaty sand). The thickness of the cultural layer varies 
around 20 cm and is covered by 54 cm of sand. The upper most part of the profile, including the cul-
tural strata, is dominated by sand, sandy soil, and clayey sand enriched by varying amounts of 
organic components, charcoal, and archaeological artifacts. 

Chronology 

The chronological framework of the site is based on 7 1 4 C dates, and on archaeological and histori-
cal data. Part of the 1 4 C dates follow a stratigraphie background, though a few appear to be older 
than the expected age. In such a case, correlation of 1 4 C data with that obtained during the archaeo-
logical and historical investigations were determinative. 

The conventional 1 4 C date representing the lowermost part of the studied sequence (layer 14) pro-
duced the date 1930-1730 cal BC (Figure 2, Table 2), corresponding to the Late Neolithic-Early 
Bronze Age transition in Lithuania (Brazaitis 2005). No archaeological artifacts have been discov-
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Table 1 Brief description of the sediment sequence. 

Layer Depth (m asl/bsl) Lithological description 

Profile II 
1 0.27-0.4 asl Cultural layers of 20th century 
2 0.14-0.27 asl Silty sand with remains formed after fire of AD 1678 
3 0.01-0.14 asl Silty sand with brick's fragments 
4 0.01 asl-0.02 bsl Peaty soil 
5 0.02-0.18 bsl Silty sand with burned wood 
6 0.18-0.25 bsl Light brown sandy soil 
7 0.25-0.30 bsl Brown sandy soil 
8 0.30-0.53 bsl Gray sand with freshwater shells and organic 

Profile I 
9 0.84-1.08 bsl Cultural layer (brown peaty soil) with artifacts (middle-end 16th c.) 

10 1.08-1.12 bsl Gray sand 
11 1.12-1.22 bsl Brown peaty soil with brick's fragments 
12 1.22-1.30 bsl Gray sand with organic 
13 1.30-1.44 bsl Interlayer of peaty sand with plant sticks (Phragmites) 
14 1.44-2.10 bsl Peaty soil /sand 
15 2.10 bsl and lower Silty sand 

ered in this layer, suggesting this as the natural origin of the investigated bed. The same is true 
regarding the chronology of the peaty sand (layer 13) and brown peaty soil (layer 11) dated back to 
AD 530-690 and 980-1170 respectively (Table 2). The chronology of the cultural layer (layer 9) 
was identified by compiling archaeological, historical, and 1 4 C information. First, the investigated 
area was mentioned in Duke Albrecht's privilege, dated to AD 1538 (Sembritzki 1926). Because the 
investigated plot was situated within this area, one could construe that the development of the urban 
landscape started at about 1538 here. However, the 1 4 C dating (cal AD 1390-1460, Table 2) repre-
senting this layer (9) suggests an older age of the strata. Recorded discrepancies may have occurred 
due to the presence of the older material in the investigated sample as intensive amelioration of the 
territory including transportation of the sediments was mentioned in the historical sources (Masiu-
lienè 2008). On the other hand, presence of the earlier human interference in the area cannot be dis-
missed either. The latter fact was confirmed by the written sources indicating existence of a garden 
in the territory of the town island in 1504 (Sembritzki 1926). Formation of the sediment layers 6, 7, 
and 8 was related with the amelioration of the territory that took place between AD 1542 and 1570 
(Masiulienè 2008). For this reason, a remarkable amount of the sediments were transported into the 
area and this fact was confirmed by the historical data (Masiulienè 2008,2009b). On the other hand, 
results of 1 4 C dating show the investigated sediments deposited at about cal AD 1030-1220 and 
680-900 and are significantly older than the expected date. The older dating of the investigated sed-
iments can be explained as indicating the age of the material transported into the area and not related 
with the chronology of the layers itself. Archaeological and 1 4 C data shows that the formation of the 
upper part of sequence continued during the 17th—18th centuries AD. 

Archaeobotanical Investigations 

The pollen record indicated a few stages in the history of the vegetation cover. On the basis of visual 
inspection and statistical analysis, 3 local pollen assemblage zones (LPAZ) have been established 
(Figure 3). In the diatom diagram, 3 local diatom assemblage zones (LDAZ) were determined (Fig-
ure 4). Some 64 plant taxa and 1002 plant specimens were recorded from 2 investigated profiles 
(Figure ID). Table 3 shows an overview of the distribution and grouping of the taxa. 
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Figure 2 1 4 C data from the excavated site 

Table 2 Radiocarbon dates from Kurpiij Street 3. 
Sediment layer / sam- C o r g (%) in 

Lab pling interval alti- Archaeo- material af- Reservoir-
code tude, m asl or bsl/ logical ter AAA δ 1 3 0 corrected Calibrated age range 
(Vs-) dated fraction context treatment (%o PDB) 1 4C age (BP) (1σ) 

2091 Layer 4/0.01-0.02 m 
asl / pretreated bulk 
organic material 

Near the 
storehouse 

21.7 -28.1 210 ±60 AD 1640-1700 (20.9%); 
AD 1720-1820 (35.0%); 
AD 1920-1960(12.3%) 

2095 Layer 6/0.18-0.25 m Near the 0.7 -28.3 1220± 100 AD 680-900 (68.2%) 
bsl / pretreated bulk storehouse 

AD 680-900 (68.2%) 

organic material 
2097 Layer 8/ 0.40-0.45 m Near the 0.7 -28.4 890±100 AD 1030-1220 (68.2%) 

bsl / pretreated bulk storehouse 
AD 1030-1220 (68.2%) 

organic material 
2129 Layer 9/0.85 m bsl/ Near the 1.0 -28.3 490 ± 55 AD 1320-1350 (7.3%); 

pretreated bulk or- house AD 1390-1460 (60.9%) 
ganic material 

AD 1390-1460 (60.9%) 

2096 Layer 11/1.16mbsl/ Near the 1.2 -28.6 975 ± 90 AD 980-1170 (68.2%) 
pretreated bulk or- house 

AD 980-1170 (68.2%) 

ganic material 
2132 Layer 13/1.36 m bsl/ 

pretreated bulk or-
ganic material 

Onshore 3.2 -28.4 1430± 100 AD 440-490 (8.2%); 
AD 530-690 (60.0%) 

2090 Layer 14/1.60mbsl/ 
pretreated bulk or-
ganic material 

Pond 
shoreline 

30.3 -28.5 3500 ±80 1930-1730 BC (65.1%); 
1710-1690 BC (3.1%) 

Results of Zooarchaeological Survey 

Zooarchaeological analysis identified by species 199 of the 270 discovered bones and bone frag-
ments. The remains of domestic animals, i.e. cattle, pigs, sheep/goats, predominate in the investi-
gated material. Some of the identified wild animal bone fragments, including elk and red deer, and 
single fragments of roe deer, hare, and possibly a boar, suggest that a part of the townspeople's diet 
consisted of game meat as well. 
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Figure 3 Percentage pollen diagram for selected taxa from profile II 

Figure 4 Percentage diatom diagram for selected taxa from profile II 

DISCUSSION 

This study provided new information on the chronological features and evolution of the landscape 
in this section of the Old Town of Klaipeda. Being situated near the mouth of the Dane River, the 
investigated territory has been influenced by numerous external forces, such as changes in the water 
level of the Baltic Sea and Curonian Lagoon (Gelumbauskaitè 2009), fluvial processes, and human 
interference. Evidently, natural forces prevailed during the earliest stages of the site's development, 
when the lowermost part of the profile II was formed. Formation of a peaty and silty sand (layer 14), 
dating back to 1930-1730 cal BC (Table 1), suggests intensive fluvial processes. Only scattered 
plant macroremains were discovered in this bed (Table 3). The archaeobotanical remains were pre-
served to a greater degree and were more diversified in the sediment layers 13 and 11 deposited at 
the turn of lst-2nd millennium AD. Remnants of shallow water (Potamogeton and Myriophyllum) 
and litoral zone (Carex, Ranunculus, and Sparganium) as well as those typical for muddy shorelines 
(Ranunculus sceleratus, Elatine hydropiper, and Juncus spp.) predominated in these layers. The 

lithological composition of the above-mentioned beds suggests changes in sedimentation regime, 
i.e. fluvial processes were accompanied by the lacustrine ones leading to the formation of the oxbow 
lake that later developed into the water pond, the existence of which was noted in historical docu-
ments (Sembritzki 1926). Nevertheless, floods continued to be an important factor in the site's 
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development; sandy interlay ers were recorded in the investigated profile (layers 12 and 10). 
Although the Klaipeda Castle was situated close to area under investigation since 1252 (Zulkus 
2010), no archaebotanical or archaeological finds confirming human activity were recorded in the 
investigated plot. Only a few diaspores of several species such as Urtica dioica, Polygonum avicu-
lare, Persicaria lapathifolia, and Rumex acetosella that may originate from ruderals or field habitats 
were discovered (layer 11). However, these taxa are typical for the damp meadows and riversides as 
well. It appears that the area was damp and uninhabited until the middle of the 16th century AD 
when intensive population growth began. 

Table 3 Results of plant macroremains analysis. 

Profile II I 

Archaeological layer 3 4 5 6 7 8 9 11 13 14 

Sample nr M5 M8 M4 M10 M9 M i l M18 M19 M20 M21 

Cultural plants, sum 1 1 
Ficus carica L. 1 
Hyssopus officinalis L. 1 
Weeds of cereals and flax, sum 1 19 2 1 
Agrostemma githago L. 4 
Fallopia convolvulus (L.) A.Love 1 5 1 
Galeopsis tetrahit t. 9 1 1 
Spergulla arvensis L. 1 
Weeds of millet, gardens, and ruderal 18 71 3 8 8 17 59 20 9 2 
habitats, sum 
Brassica napus L. 2 
Chenopodium album L. 6 5 2 1 4 9 1 2 
Chenopodium polyspermum L. 2 10 3 3 2 
Cirsium arvense (L.) Scop. 3 
Mentha arvensis L. 3 1 2 1 1 
Persicaria lapathifolia (L.) Gray 2 17 3 2 1 13 2 
Polygonum aviculare L. 2 3 3 3 7 
Potentilla anserina L. 2 4 1 1 1 3 
Ranunculus repens L. 2 
Rumex acetosella L. 4 13 1 2 3 15 2 1 
Stellaria media (L.) Vill. 3 
Sonchus cf. arvensis L. 4 
Thlaspi arvense L. 5 
Urtica dioica L. 1 2 2 8 4 6 1 
Urtica urens L. 3 
Dry grasslands and pastures, sum 0 2 1 2 2 2 5 2 0 0 
Carex pallescens L. 2 5 
Hypericum perforatum L. 1 
Picris hieracioides L. 1 
Potentilla argentea L. 1 2 
Silene nutans L. 1 
Trifolium repens L. 1 2 
Wetlands, meadows in wet and fresh 26 123 6 24 91 50 159 60 38 18 
habitats, sum 
Calamagrostis canes cens (F.H.Wigg.) 1 
Roth 
Carex spp. 14 36 6 10 6 15 62 9 20 18 
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Table 3 Results of plant macroremains analysis. (Continued) 

Profile II I 

Archaeological layer 3 4 5 6 7 8 9 11 13 14 

Sample nr M5 M8 M4 M10 M9 M i l M18 M19 M20 M21 

Centaurea jacea L. 2 
Comarum palustre L. 1 1 
E latine hydropiper L. 9 76 17 5 
Eleocharispalustris (L.) Roem. et Schult. 1 2 8 12 4 
Filipendula ulmaria (L.) Maxim. 3 
J uncus spp. 1 3 18 9 
Einum catharticum L. 2 14 1 4 
Lychnis flos-cuculi L. 1 1 
Mentha aquatica L. 1 
Menyanthes trifoliata L. 1 
Poa palustris L. 1 
Potentilla erecta (L.) Raeuschel 9 1 9 
Prunella vulgaris L. 5 33 1 2 5 1 
Ranunculus acris L. 2 9 2 6 8 1 
Ranunculus flammula L. 1 6 1 1 2 27 2 
Ranunculus sceleratus L. 2 2 9 12 
Schoenoplectus lacustris (L.) Palla 1 1 1 11 4 
Scirpus sylvaticus L. 1 1 8 1 4 
Sparganium sp. 1 3 
Trichophorum alpinum (L.) Pers. 3 
7y/?/*tf latifolia L. 1 
Aquatic plants, sum 0 0 0 29 16 21 4 31 9 0 
Alismaplantago-aquatica L. 1 1 1 1 
Batrachium sp. 9 8 14 2 2 
Char a sp./Nitella sp. 27 
Hippuris vulgaris L. 1 1 1 
Myriophyllum spicatum L. 2 1 
Potamogeton friesii Rupr. 14 2 3 1 
Potamogeton natans L. 1 4 
Potamogeton pectinatus L. 2 
Zannichellia palustris L. 3 5 3 
Forests, glades, and clearings, 1 0 0 3 0 5 17 1 14 0 
Λ/«ws glutinosa (L.) Gaertn 10 
Betula sect. Λ/fore 1 
Cory lus ave liana L. 1 3 
Fragaria vesca L. 1 4 10 1 1 
Rubus idaeus L. 1 1 7 
Total sum 47 215 10 66 117 95 247 114 70 21 

According to historical and archaeological data, the inhabited areas expanded to the territory of the 
current Old Town of Klaipeda during the first half of the 16th century AD (Zulkus 2001). Plant mac-
roremains (sample M 18) discovered in the cultural layer (layer 9) indicate a predominance of wet-
land flora where buttercups and sedges were in abundance and the number of water plants declined. 
These changes may have been occasioned by the amelioration undertaken when increased human 
activity coincided with the formation of a new Dane River channel and town island and the subse-
quent infilling of the pond (Masiulienè 2009b). Open grasslands, small pastures, and gardens 
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existed in the area during the initial stages of its residential development. The presence of a cabbage 
garden in the area of the town island was noted in historical sources in 1504 (Sembritzki 1926). Fur-
thermore, weeds and ruderals flourished on these plots according to the plant macrofossil data. The 
scattered finds of cereal weeds have been identified, suggesting the transportation and storage of 
surplus grains. Storehouses dating to the second half of the 16th and beginning of 17th centuries AD 
may have been primarily used for these purposes. During this time, both wild and domestic animals 
were transported to this area. Though remains of domestic animals, especially cattle, predominated 
in the zooarchaeological material, bone fragments of wild species suggest that they were used by the 
local population as well. Moreover, meat was one of the main export products at that time (Sem-
britzki 1926; Willoweit 1969; Groth 1995). 

Besides the increasing human interference, a large-scale transformation of the area took place 
between 1542 and 1570 and was related to the extensive amelioration that was initiated in this area 
(Masiuliené 2008,2009b). According to historical data, a remarkable amount of material was trans-
ported and deposited at the site, thus forming layers 8, 7, 6, and 5. The bulk of organic carbon 
extracted from the sediments was formed during the turn of the 1 st-2nd millennium AD as indicated 
by 1 4 C measurements (Table 2). Evidently, all paleobotanical remains discovered in these beds rep-
resent the same time interval. Data from the diatom samples (layers 7 and 8) suggests these sedi-
ments may have accumulated in the shallow freshwater basin where freshwater halophilous (Fragi-
lariapinnata, Rhoicosphenia curvata) and freshwater indifferent diatoms {Cocconeis placentula, F 

brevistriata) prevailed. Otherwise, the continuous presence of the diatoms typical for the brackish 
environment suggests a possible link with the sea or lagoon. This becomes especially conspicuous 
in layer 6. A similar sedimentation environment was reconstructed where water (Potamogeton 

friesii and Zannichellia palustris) and wetland (Carex sp. and E. hydropiper) taxa predominated. 

The occurrence of Urtica dioica, Persicaria lapathifolia, and Chenopodium album macroremains, 

representing apophytes of nitrophylous habitats or ruderal settings as well as damp meadow and riv-
erside locales (Latalowa 1999), correlate well with the derived pollen data. Pollen diagrams indicate 
the existence of an open environment coincident with strong human presence. Cerealia, Linum usi-
tatissimum, and Fagopyrum together with some particular weeds like Centaurea cyanus and ruder-
als, i.e. Artemisia and Persicaria maculosa, are widely represented in the pollen spectra, suggesting 
the existence of barren fields, waste ground, and settled territories (Behre 1981 ; Gaillard and Ber-
glund 1988). All this evidence appears to indicate that in situ accumulation of the sediments 
occurred in the basin related with the Dane River and situated in the closest vicinities to the Klaipeda 
Castle, the main center of human activity in the area since the onset of the 2nd millennium AD 
(Zulkus 2002). Finally, the probability that intensive human interference and the formation of an 
urban landscape started in the surrounding territories earlier than the existing chronology shows 
needs further investigation. 

A gray clayey bed with burned wood (layer 5) caps the described sandy layers and separates the 
upper dry and the lower wet parts of the sequence. Both the diatoms and the plant macroremains are 
represented by the scattered finds here. Meanwhile, the pollen data suggests the existence of the 
open habitats that may include urban areas and meadows. Moreover, the pollen curves of anthropo-
genic indicators ruderals and weeds gradually begin to rise. 

The culmination of human activity was recorded in layers 4 and 3, which date back to AD 1570-
1678 according to archaeological and historical data (Masiuliené 2008, 2009c). The flourishing of 
Poaceae in the pollen spectra suggests the formation of extensive grasslands in the barren areas, rud-
eral plots, and other artificial habitats that may have occurred along the Dane River. Furthermore, 
the recorded sudden decay of the tree curves reflects rapid expansion of the urban areas as recorded 
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formed into a pond. Until the middle of the 16th century, natural factors such as fluvial and lacus-
trine processes predominated in the development of the site. New paleoenvironmental and 
archaeological information places the onset of increased human activity during the middle of the 
16th century AD, when the inhabited areas expanded to the territory of the current Old Town of 
Klaipeda. At that time, significant landscape transformations occurred, including the formation of a 
new Dane River channel and the resultant town island, providing inhabitants with additional land. 
The wet, boggy landscape was gradually replaced with open grasslands, small pastures, and/or gar-
dens consisting of typical plant communities. The second half of the 16th century AD produced the 
formation of the residential blocks and subsequent urbanization of the area. The growing population 
was sustained by the production of crops and meat, which was supplied by domestic animals, espe-
cially cattle. Increasing human interference was accompanied by the extensive amelioration of the 
territory and the infilling of the above-mentioned pond between AD 1542 and 1570. The age, origin, 
and archaeobotanical records of the infilling material needs to be investigated further since the data 
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