












Oursampling and processing mcthodology evolved 
through time and was revised to reflect the need for 
more stratigraphically discrete samples. Thus, the 
methods used in the 1997/ 1998 and 1999 seasons were 
not altogether identical and arc described separately 
below. 

SA. 1997 /1998 methods: 
1. Collection of sediment samples. In ] 997 and 

1998, samples were collected from Kretuonas 1, lA, 
IB, Ie, 10 (Svencionys district) and Turlojiskc (Mari­
jampoledistrict), from Neolithic and Early Bronze age 
sites6

. 166 samples were collected. Using the blanket 
sample strategy, column samples were taken system­
aticallyevery 1-2 meters throughout the entire exca­
vation plot by cultural layer in 1997 at the sites of 
Turlojiske and Kretuonas 1. Kretuonas lA, 1 B,l C, 1D 
site samples taken in 1998 were along the margins of 
previously excavated settlements. We took bulk (one 
mass) samples from the settlements being researched. 
One goal in 1998 was to establish the baseline densi­
ties of macrobotanical remains for determining the 
most appropriate volume for sediment samples and 
most productive contexts for future sampling. 

2. Processing the samples. In order to separate 
botanical remains and other artifacts from the soil 
matrix, we built a SMAP variant of a flotation ma­
chine (Watson 1976). This machine allows large vol­
umes of sediment to be processed relatively quickly. 
The main principle is to separate the botanical re­
mains from the rest of the mineralogical, artifactual 
and osteological contents within the samples. A soil 
sample is poured into an inner bucket with 0.5 mm 
screen attached to the bottom. This inner bucket rests 
inside a 55 gallon drum, which is filled with water 
pumped from a stream near the flotation site. The 
botanical material is lighter than water and flows out 
a sluiceway into a collection bag. This is called the 
light fraction. Heavier material sinks to the bottom of 
the inner bucket and is captured in the screen; this 
matrix is called the heavy fraction, and includes larger 
artifacts like pottery and stone tools, as well as small 
artifacts often missed in excavation, like fish bones, 
teeth and micro flakes. 

3. Analysis. For this preliminary report, sub­
sampling was a necessity. From the 120 samples that 
were taken at Kretuonas, three Late Neolithic (Narva 
culture) samples (68,77,81) were fully analysed. From 
46 samples taken at the Early Bronze Age Turlojiskc 

site, six were fully analysed (121,122,139,149, 154b, 
158b) (sec Table 1). The remaining samples were scan­
ned for their main species only. 

The samples completly analysed were .fine 
fractions « 1mm) and had volumes between 500 and 
1000 ml. They were subsampled with a riffle type 
sample splitter, which is a subsampling method resul­
ting in reprcsentative data of a subsampled population 
(van der Veen and Fieller 1982; van der Veen 1984). 
In order to better compare the samples, the counts 
were calculated for one litre of sediment. All the seeds 
of the wild plants were uncarbonised, but the only crop 
that was found in the samples (PalliclInl miliacelll1l) 
was charred. Preservation was relatively poor. After 
sorting, the seeds were identified with a comparative 
collection (VegLab - palaeoenvironmental research) 
and identification manuals (Berggren 1969; Berggren 
1981; Anderberg] 994; Beijerinck 1947; Schoch, et al. 
1988; Dombrovskaja 1959). Also especially helpful was 
Jensen (1998). 

Categories of sample types (moist conditions; ru­
deral conditions; open vegetation on sandy soils) were 
created using the different taxa within the samples. 
These categories were utilized to classify the remaining 
scanned samples. At Kretuonas only 30 of the remai­
ning samples contained seeds, whereas at Turiojiske 
almost all the samples had seeds. 

SB. Methods of 1999 season 
Considering the pioneering nature of systematic 

macrobotanical research in Lithuania, a fundamental 
research goal of the 1997-98 season was to establish 
the most effective strategy for taking samples. With 
the limitations of the project in mind - shortage of 
time, funds, local specialists - the plans for the 1999 
season were ammended to collect samples mostly from 
sites with good preservation (i.e., mostly from sites 
with peaty and gyttja soils) and to direct most sys­
tematic research attention geared toward the full 
potential of macrobotany on one token site, the site 
of Turiojiske. 

1. Collection of samples. Turlojisk6's 1999 1" area, 
1" plot is 1 Ox4 m and mostly in peaty and gyttja soil, 
overlain by peaty topsoil and a layer of uneven clay 
(possibly former marl?) that was deposited on top of 
the subsequent, "purer" peaty soil. The "clay" was 
deposited there from the construction of an irrigation 
ditch not far from the excavation plot. This relatively 
recent topsoil layer and disturbed clayey layer were 

6 The site of Turlojiske appears to be mostly Early Bronze Age and is thusly referred to throughout this paper. It 
appears, however, that the site also contains some Late Bronze Age material; some Late Neolithic material is also sus­
pected. Only future radiocarbon dating will clarify this site's chronologial range. 
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Table 1a. Botanical macroremains from Thrlojiske (1999 and 1997) and Kretuonas. 

Turlojiske 99 

Sample numbers 1 17 4 8 24 3 2 7 25 13 36 42 31 29 10 34 22 II 1928 18 27 26 

Ecological group / Taxa 

Crops 
Panicum miliaceum L. 

Ruderal plants 
Anagallis sp. 

Chenopodium album L. 

Chenopodium cf. glaucum L. 

Chenopodium sp. 

Mentha cf. arvensis L. 
Polygonum aviculare L. 
Polygonum minus Huds. 

Polygonum persicaria L. 
Potentilla cf. anserina L. 
Ranunculus aconitifolius type 
Scirpus sylvaticus L. 
Silene alba type 
Stella ria cf. media (L.) ViiI. 

Urtica dioica L. 

Trees and forest plants 
Alnus glutinosa (L.) Gaertn. 

Alnus sp., fruit scale 

Alnus sp., seed 

Betula sect. Albae 
Comus cf. sanguinea L. 

Fragaria vesca L. 
Hypericum cf. perforatum L. 
Picea / Pinus. needle 

Rubus idaeus L. 
Silene dioica type 

Plants of wetlands and coasts 
Alisma plantago-aquatica L. 

Calla palustris L. 
Carex remota / praecox 
Carex spp. (bicarpellate) 

Carex spp. (tricarpellate) 

Carex vesicaria type 
Cirsium palustre (L.) Scop 

Eleocharis palustris (L.) R.Br. 

Lycopus europaeus L. 

Mentha aquatica L. 
Menyanthes trifoliata L. 
Ranullculus cf. lingua L. 
Rallunculus sceleratus L. 
Rhynchospora alba (L.) Vahl 

Schoenoplectus lacustris (L.) Palla 

Solanum dulcamara L. 
Stellaria palustris Retz. 

Typha latifolia L. 
Typha sp. 
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Aquatic plants 
cf. LeI/ilia sp. 

Chara sp. 

Groelllalldia dellsa (L.) FoulT. 

LeI/ilia minor L. 

LeI/ilia Irislilca L. 

Najas marilla L. 

Nliphar illiea (L.) Sill. 

NJ'mphaea alba L. 

Polamogeloll pel/oliailis L. 

POlamogeloll sp. 

Rallllllcllllls sect. Salrachillm 

Salvillia Ilalalls (L.) All. 

Other 

Apiaceae 
A rellaria serpyllifolia L. 

Asteraceae 

Brassicaceae 

Caryophyllaceae 

Cellialirea / Cirsium 
Chenopodiaceae 

Cyperaceae 
JlInclis sp. 

Melliha sp. 

Moehrillgia sp. 

Plalliago sp. 
Poiygonaceae 

POlygOIlUIII sp. 

POlelllilla sp. 

Ramlllcllilis sp. 
Rllmex sp. 

Slachys sp. 

Siellaria spp. 

Indeterminate 

Other remains 
Con,lus avellana L. 

• 

Maills / Pyrus 
Nuphar sp. 
Nymphaea cf. calldida 
Rubus sp. 
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Table lb. Summary of Early Bronze Age ThrlojiSke 
macroremains by ecological groups 

Ruderal 

plants 

16% 

Trees and 

forest plants 

2% 

Plants 

wetlands and 

shores 

51% 

Aquatic 

plants 

5% Panicum 
miliaceum L. 

16% 

Other 

10% 

excluded from the macrobotanical sample collection. 
The samples were taken at semi-random locations 
throughout the majority of the cultural layer under­
neath the disturbed layer, at various depths, but mostly 
in places where ceramics were found or where there 
appeared to be a possible feature. Due to good preser­
vation of organic materials in such soil (as well as time 
constraints), the samples were limited to volumes of 
one liter per sample. The exact depths were recorded. 

The plot was stratified into 8 layers: Layer 1 - peaty 
topsoil and "clay" from the irrigation ditch (excluded); 
Layer 2a - the first or upper part of the peaty layer; 
Layer 2b - the second part of the peaty layer; Layer 2c­
the very bottom of the peaty layer, directly above the 
gyttja; Layer 3a - the very top of the gyttja layer; Layer 
3b - the first part of the gyttja layer; Layer 3c - the bottom 
half of the gyttja layer; Layer 4a - marl. Excavation 
proceeded only to the marl layer, which was significantly 
deeper in the plot's westernmost portion (up to 200 cm) 
than its easternmost (up to approximately 115 cm). It 
must be noted that these layers are oversimplified, as 
the stratigraphy is considerably more complex. 
Altogether, 52 stratified samples were taken (and 43 of 
these were analyzed), to a depth of 126 cm. 

2. Processing the samples. All macrobotanical 
samples of the 1999 season were water sieved with 
hand screens, a method better suited for these types 
of deposits (see Badham and Jones 1985). We used 
0.5 and 0.25 mm screens. Washing out peaty and gyttja 
sediments by hand in this manner is a very time­
consuming process; for most of the one liter samples, 
the washing process took about 2.5 hours on average. 

3. Analysis. Samples from the 1999 season were 
also identified with a bisecting microscope; they were 
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identified by geobotanist Dalia Kisieliene of the Geo­
logy Institute in Vilnius. The seeds were identified 
with the comparative collections (private collections 
of A. Grigas and D. Kisieliene; collection of macro­
fossils [Institute of Geology, Lithuania» and identifi­
cation manuals (Grigas 1986; Snarskis 1954; Lietuvos 
TSR flora 1961; Kau 1965; .ll.06POXOTOB 1961). The 
goal of a finer resolution interpretation of this area's 
sequence of change was reached by finer stratigraphy 
as well as better integration of the archaeological and 
zooarchaeological data with the archaeobotanical 
finds. No subsampling was necessary due to the smaller 
volume of these samples. 

6. DATA INTERPRETATIONS 

6A. 1997-1998 Kretuonas and Turlojiskc maerobo­
tanical data interpretation (see Table 1a and 1b) 

Almost all the represented species in the samples 
from 1997 are wild plants. Only one sample from 
Turlojiskc (149) contained carbonised millet grains 
(Panicul1l miliaceum) (Figure 1). Besides this, no other 
crops were found at these sites. Broomcorn millet 
appears rather early in southeastern Europe (7th 
millennium b.p., uncalibrated; Zohary and Hopf 1993) 
and is also known from Late Neolithic sites in West 
Lithuania. Other food plants were raspberry (Rubus 

Fig. 1. PaniCLlm miliaceum from Turlojiske (sample 149) 
(Photo by Simone Riehl). 



idaells), probable apple tree (Malus sylvestris) and 
hazelnut (Corylus avellana). 

Of the wild species that can be assigned to eco­
groups, the wetland plants are most numerous at Tur­
lojiske. Considering the absolute counts of the seeds, 
wetland plants as welJ as ruderals are most abundant. 
The species spectrum at Turlojiske was also broad. At 
Turlojiske there were at least 5 different types of 
samples representing 3 different ecological categories: 
one category indicating moist conditions with a very 
high proportion of sedges and other wetland and 
waterplants (Alisma plantago-aquatica, Typha latifolia, 
Chara sp., Sehoenop/ectus lacustris; Turloj 154b, 158b 
and 122), one indicating moist but more ruderal con­
ditions, with Urtiea dioica as the dominant species 
within the samples (Turloj 139 and 149), and one with 
the main species (Arenaria serpyllifolia, Chellopodium 
a/bl/m) adapted to open vegetation on sandy soils 
(Turloj 121). 

The scanned samples also reflect a similar spec­
trum of ecological categories as already described for 
the fully analysed samples. Most of the subsamples 
were dominated by species from wetland habitats, 
followed by those from ruderal habitats. Hazelnut 
remains were common in several samples as well. 

The picture is much different at Kretuonas. Rude­
rals, namely Chenopodium album type, are the main 
ecological category at this site. Chenopodium album 
could well be a modern contaminant of the samples, 
due to its abundance and the fact that it was uncharred. 
From the 30 samples scanned, 83% were dominated 
by this species. Only 3 samples were dominated by 
seeds from gathered fruits (Rubus idaeus) and hazelnut 
(Cory/us avellana). In addition to these species, the 
tricarpellate Carex spp. was recovered, which was also 
abundant at Turlojiske. Coniferae trees are indicated 
by the finds of some needle fragments of Picea/Pinus. 

With the few counts of other species from Kretuo­
nas (Rumex sp., Galium sp., Polygonum lapathifolium/ 
persicum, Ranunculus sp., Taraxacum sp.) the species 
spectrum can be described as small and probably 
contaminated by modern Chenopodium album. The 
sandy character of the sediment at this site may have 
been also reason for the taphonomy of the botanical 

• remams. 
Because the number of samples taken in 1997/98 

was relatively small and the samples were not taken 
stratigraphically to reflect change through time, it is 
difficult to reach final conclusions on changing eco­
nomy and ecology based on these results. A more 
detailed examination of the sampJcs in relation to their 

specific archaeological contexts was set to be under­
taken the next season. However, it seems clear that 
the late introduction of crop husbandry in eastern and 
western Lithuania is validated by these remains. The 
recovery of Panicum mileacellm in southwestern 
Lithuania is a first; until now there were no macro­
fossils of this species recovered from the Early Bronze 
Age or earlier in this area. 

6B. 1999 Turlojiske's Area 1, Plot 1 macrobotanical 
data interpretation (see Tables 1 and 2, Figure 2) 

The macrobotanical samples were taken from 
Area 1, Plot 1. The excavated plot was divided into 1 
meter quadrants and 8 separate layers. 

The deepest layer from which a sample was taken 
for macrobotanical analysis was layer 4a (125-126 cm 
deep). The sample was comprised of a light whitish 
grey material, reminiscent of clay or freshwater limes­
tone. In this sample, Rubus idaeus and Schoenop/ectus 
lacustris seeds were found. Right next to this sample 
was a mano. Also close by a bone artifact made from 
the metarsus of A lees alces (elk) was recovered. 

The next major layer was comprised of gyttja. It 
was divided into three sublayers from bottom to top -
3c, 3b and 3a. One sample was taken from the 3c layer. 
Here the remains of 9 species of plants were found. 
Out of these, 4 speeies were water plants. These were 
Potamogenaceae family representatives (Groenlandia 
densa, Potamogeton peifoliatus, PotamogeLOn sp.) and 
Najas marina. The other fruits belonged to wetland 
and shore plants - Carex spp., Ranunculus seeleratus, 
Schoenoplectus lacustris. Single fruits of A/nus glutinosa 
and Urtica dioica were also recovered from this layer. 
These species are frequent on shorelines, especialJy 
if the soil is rich in nitrogen. 

Other finds in the 3c sublayer include some rocks, 
a pottery sherd7 and charcoal in close association in 
the plot's southeast corner which was possibly a 
destroyed hearth; a piece of wood similar to a plank 
fragment and some scattered rocks on the west end; a 
mano; a Bos taurus (cattle) bone, and a bone that may 
be Sus suis or Sus scrofa (pig or wild boar). 

From sublayer 3b, one pottery sherd, charcoal, a 
cattle rib and duck bone on the west end, a pig bone 
on the east end and a few scattered fishscales were 
recoverd. No botanical samples were taken from this 
layer. 

From layer 3a, three samples were taken. Their 
species composition differs little from the previous 
nitric one. Among the water plants there are no more 
Potamogetonaceae, however, the aquatic plants 
Nymphaea alba, Ranunculus sect. Batrachium and 

7 Unfortunately, most of the ceramics at this site were poorly preserved and unidentifiable. 
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Table 2. Summary of Turlojiskc 1999 sample macroremains by layer. 

Turlojiske 1999; Area 1, Plot 1 
Early Bronze age totals 

sample volume (I) 3,8 17,6 17 3,3 1,3 2 45 

layer 2a 2b 2c 3a 3c 4a 

Trees and forest plants 
Alnus glutil10sa (L.) Gaertn. 0 3 7 0 2 0 I2 
Belula sect. Albae 1 5 4 0 0 0 10 
Comus cf. sanguinea L. 0 0 I 0 0 0 1 
Rubus idaeus L. 0 4 0 0 0 I 5 
Fragaria vesca L. 0 2 0 0 0 0 2 
Total absolute count 1 14 I2 0 2 1 30 
Density per liter 0,26 0,8 0,7 0 1,5 0,5 

Plants of wetlands and coasts 
A Iisma plantago-aquatica L. 2 14 15 2 0 0 33 
Calla palustris L. 0 0 I 0 0 0 1 
Carex spp. (tricarpellate) I I 62 132 24 5 0 234 
Carex spp. (bicarpellate) I 26 45 2 0 0 74 
Cirsiul1l palustre (L.) Scop 1 0 0 0 0 0 1 
Eleocharis palustris (L.) R. Br. 0 I 3 0 0 0 4 
Lycopus europaeus L. 0 0 7 0 0 0 7 
Mentha aquatica L. 0 3 0 0 0 0 3 
Menyantlles trifoliata L. 2 43 32 0 0 0 77 
Ranwlculus cf. lingua L. 0 13 8 4 0 0 25 
Ranunculus sceleratus L. 4 22 28 0 I 0 55 
Rhynchospora alba (L.) Yahl 0 I 0 0 0 0 1 
Solanum dulcamara L. 0 I 2 0 0 0 3 
Schoenoplectus lacustris (L.) Palla I 19 51 I 15 6 93 
Stellaria palustris Retz. 0 0 I 0 0 0 1 
Typha sp. 0 0 I 0 0 0 1 
Total absolute count 22 205 326 33 21 6 613 
Density per liter 5 12,4 20,9 10 1 3 

Aquatic plants 
Chara sp. 2 3 0 0 0 0 5 
Groenlandia densa (L.) Fourr. 0 0 0 0 3 0 3 
Lemna minor L. 0 2 3 0 0 0 5 
Lemna trisulca L. 0 4 7 0 0 0 11 
Najas marina L. 0 0 2 5 2 0 9 
Nuphar lutea (L.) Sm. 0 0 3 0 0 0 3 
NYlllphaea alba L. 0 0 0 I 0 0 1 
Potamogeton perfoliatus L. 0 I 0 0 I 0 2 
Potamogeton sp. 0 0 I 0 2 0 3 
Ranunculus sect. BatrachiulII 0 3 5 I 0 0 9 
Salvinia natans (L.) All. 0 7 0 0 0 0 7 
Total absolute count 2 20 21 7 8 0 58 
Density per liter 0,5 1,1 1,2 2,1 2,7 0 
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Ruderal plants 
Chenopodium album L. 
Chenopodium cf. glaucul1l L. 
Chenopodium sp. 
Mentha cf. arvensis L. 
PolygonllnJ aviculare L. 
Polygonunl persicaria L. 
Polen/ilia cf. anserina L. 
Stellaria cf. media (L.) ViiI. 
Urlica dioica L. 
Total absolute count 
Density per liter 

Cultivated plants 
Panicwn miliaceum L. 
Total absolute count 
Density per liter 

Other 
Mentha sp. 
Polygol1um sp. 
Potentilla sp. 
Ramlllcllllis sp. 
Asteraceae 
Apiaceae 
Indeterminate 
Total absolute count 
Density per liter 
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Fig. 2. Relative percentages of ecotypes at Turlojiske by layer. 
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Nuphar lutea are present Wetland plants also become 
more numerous including the fruits of Ali sma plantago­
aquatica and Ranunculus cf.lingua. No macroremains 
of trees were found in the 3a layer. Archaeological 
remains include pottery in the southwest corner, long 
poles on the northwest side, and fish bones. 

Above this gyttja layer was a peaty layer. It was 
also divided into thinner sublayers (2a, 2b, 2c). The 
2c sublayer is near the contact with gyttja and 15 
botanical samples were taken from this layer. The 
number of species found in this layer is significantly 
larger than the previous ones. Not only does the num­
ber of species of various ecological groups grow, but 
the carpological remains are also more abundant. 
Identified in this layer were Alnus glutinosa, Betula 
sect. Albae and Comus cf. sanguinea remains. In 
addition, Coryllus avellana nutshells were found, 
separate from the samples. 

If the alder is a typical shore plant, then the others 
would have to be considered forest representatives. 
However, in order to judge the nature of the woods in 
this place better, the macroremain data should be 
compared with palynological data. 

One of the most abundant groups in this layer is 
the group of wetland and shore plants. Aside from 
the plants mentioned for the 3a layer, new species 
appear here - Menyanthes trifoliata, Ranunculus 
sceleratus, Stella ria palustris, Typha, Calla palustris, 
Eleocharis palustris, Solanum dulcamara and Lycopus 
europaeus. The first two, together with Alisma 
plantago-aquatica, Carex spp., Schoenoplectus lacustris 
are almost evenly distributed throughout the excava­
tion plot. The other mentioned species were found 
only in single instances of seeds in separate samples. 
Only Lycopus europaeus should be singled out, which, 
although not abundant, was found in four samples, 
localized in rows 1-4 of the plot. In the other layers 
the remains of this species were not recovered. 

Although wetland and shore plants become more 
abundant in the 2c layer, the number of water plant 
species does not grow fewer compared with the layer 
below it. The same water plant species remain as in 
the 3a-3c layers, and new plants also appear including 
Lemna minor and Lemna trisulca. If the increase of 
tree and wetland plants could be associated with a 
lowering of the water level and the retreat of the 
shoreline, then the fact that the water plants do not 
decrease is difficult to explain. Most likely it is asso­
ciated with past fluctuations in the water level. 

Several ruderal plants were also found in the 2c 
layer. They are represented by a few Chenopodium 

(Ch.album, Ch.glaucum) and Polygonum (Paviculare, 
Ppersicaria) genus species as well as Mentha cf. arvensis 
and Potentilla cf. anserina. The remains of these plants 
are not abundant and were found in separate samples 
scattered throughout the plot. Only Urtica dioica fruits 
were found in many of the samples from this layer. 
Burnt finds of Panicum miliaceum seeds in quadrants 
B2 and B8 point to their cultivation in the area of the 
excavated settlement site. 

Other finds in this layer included an almost comp­
lete pottery vessel (with a smooth surface) on the 
east side (one of the Panicum seeds was found in it); 
one Salmon family fishbone on the east side and some 
scattered poles on the west side. No domestic animal 
bones were identified, but on the west side of the 
plot Arvicola terrestris and Lutra lutra bones were 
recovered. 

The floral composition of layer 2b is very similar 
to the 2c layer with 59% of the identified species found 
in both layers. The biggest differences are seen in the 
water plant group. In the 2b layer Najas marina and 
Nymphea alba are no longer present. Here a few Chara 
sp. oospores were found. 

A find of 7 megaspores of Salvinia natans in 
quadrant B5 was surprising. This plant does not grow 
anymore in Lithuanian territory and is considered an 
indicator of somewhat warmer conditions. 

Among the ruderal plants in this layer, Mentha 
alvensis, Polygonum aviculare and Urtica dioica remain 
dominant. A large amount of Panicum miliacellm seeds 
was found in quadrant AS. In all 274 millet seeds were 
counted. All of them were charred and rather large 
(width 1.4-2.1 (average 1.73) mm; length 1.9-2.8 
(average 2.23) mmS). This confirms the assumption 
about the cultivation of millet that was put forth based 
on the remains from the 1997 field season. 

The 2b layer has the heaviest concentration and 
most variety of archaeological finds; but no identified 
domestic animal bones - 74% of the fauna were fish, 
with some bird bones, one of the chicken family, a 
few other bird bones and a few Arvicola terrestris. 

From the upper part of the peaty layer (2a layer) 
four samples were taken. Plants ofwetlands and shores 
as well as ruderals dominate the remains from this 
layer. There are no more water plants except for two 
Cham sp. oospores found in the sample from the lower 
portion of quadrant ClO. Also found here were 
Cirsium palustre, Carex spp., Polentilla cf. anserina and 
a large number of Chenopodium album seeds. 

In the samples from quadrants C7 and C5, from 
the plot's central portion, altogether different species 

8 172 examples were measured; the others were not due to their fragmentary or deformed nature. 
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were found than previously mentioned, although 
they are ascribed to the same ecological groups. 
Moreover, a third of the species are common to both 
samples. In the fourth sample, single finds of Betula 
sect. Albae and Polygonum aviculare fruits were 
found. Here there are no more wetland plants. This 
shows that the growing conditions in quadrant B3 
zone's 2a layer's time of formation were somewhat 
drier, most likely due to the higher elevation 
compared to the other edge of the plot. Neither 
pottery nor domestic animal bones save possibly a 
dog were recovered from this layer. More terrestrial 
animals were recovered than fish, and one bird was 
recovered. 

In summarizing the results of the plant macro­
remains from the 1999 field season, the examined 
sediments should be ascribed to the Subboreal. It 
appears that during the formation of the bottom 
portion of the peaty layer, a shallow body of water 
existed in the excavated area. To judge its origin is 
problematic. However, many of the identified water 
plants show that the water was either standing still 
or slowly running. It seems that there was a lowering 
of the floodplain which was either filled in with 
water or a shallow river's backwater. The occurrence 
of water, wetland and ruderal plant remains in the 
same layers shows past fluctuations in the water 
level. 

It is difficult to judge the spread of forest in this 
territory, since not many macroremains of trees or 
shrubs were recovered. Only a few forest species were 
identified, which could successfully survive as mueh 
in woodland communities as in a more open 
landscape. 

The number of species ascribed to the ruderal 
plant group is not large. Among these are plants that 
could have grown alongside paths or people's dwel­
lings, as well as in plots of land that is being worked. 
We must keep in mind that many of these plants 
cannot be taken only as indicators of the environment 
of people, because they are also encountered in 
natural plant communities unrelated to the activites 
of people, especially when their remains are not 
numerous. Thus, based also on the archaeological 
and osteological data of other researchers, we can 
assume that there may have likely been wet natural 
meadows where animals were herded in the 
excavated territory. We cannot disregard the 
possibility that there were also small plots of worked 
land in the area, since Panicum miliaceum seeds show 
that these plants were most likely cultivated. 
Moreover, the environmental conditions were 
favorable for such cultivation. 

7. CONCLUSIONS 

In summary, the botanical remains from Kretuonas 
and Turlojiske represent the natural environment 
surrounding the site, with the highest proportion of 
species those of aquatic and wetland plants. Anthropo­
genically influenced habitats must have also existed, 
and many of the ruderal plants might have grown as 
weeds amongst millet (e.g. Polygonum spp., Stella ria 
media, etc.), although some of the wetland plants may 
have been weeds on what were most likely poorly 
drained soils, e.g. Carex sp. Millet seems to be the 
only crop that was cultivated by the inhabitants of 
Turlojiske, but plant food was gathered as well, for 
example hazelnut, raspberry and apple. The main 
subsistence strategies were livestock keeping, hunting, 
fishing and gathering. 

The more detailed results from the field season 
in 1999 confirm those of 1997. The find of a concen­
tration of carbonized millet grains emphasizes the 
cultivation of this cereal. 

Considering the results from 1997 and 1999 
together, the ecological habitats containing the most 
taxa are in decreasing order: wetland plants (20), 
ruderals (15), aquatic plants (12) and woodland plants 
(10). A certain degree of anthropogenic influence is 
indicated. 

The species with more than 50 seeds in the whole 
data set are also primarily wetland plants, amongst 
those Alisma plantago-aquatica, Carex species, 
Menyanthes trifoliata, Ranunculus sceleratus, Schoe­
noplectus lacustris and Typha latifolia. Most of these 
species, but especially the latter is assumed to be part 
of disturbed, eutrophic habitats. The second group 
with high counts are the ruderals, mainly the species 
Chenopodium album, Scirpus sylvaticus and Urtica 
dioica, which might partially also have grown as weeds. 
Amongst the aquatic plants, Lemna sp. and Chara sp. 
were especially common. 

These results are confirmed by comparing the 
ubiquity of different taxa. Plants with more than 30% 
ubiquity in the whole data set are again the ruderal 
(Urtica dioica) and the species from wetland habitats, 
confirming in all the strong presence of this kind of 
environment. Highest ubiquities were found with Ca­
rex spp., Menyanthes trifoliata, Ranunculus sceleratus, 
Schoenoplectus lacustris andAlisma plantago-aquatica. 

It is interesting to note that there are several chan­
ges through time seen in the stratigraphic layers from 
the Turiojiske site concerning animal and plant 
husbandry. All of the domesticated animals are found 
in the gyttja layer (3b and c) and no cultivated plants 
were present in these layers. In the higher peaty layers 
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(2b and c), however, millet is present and no domes­
ticated animal bones were recovered. In the top layer 
2a, there are neither millet nor domesticated animal 
bones found. This pattern is difficult to explain, but it 
may have to do with the water levels, so that when the 
area became drier and it was more suitable for growing 
crops, the animals were kept elsewhere. Whatever the 
reason, a variation of economic patterns within the 
Early Bronze age in this plot is keenly illustrated. 

8. FUTURE RESEARCH 

There are several questions that have been answe­
red through this relatively small scale study of the plant 
remains from the sites of Turiojiske and the Kretuonas 
series in Lithuania. We have demonstrated that paleo­
ethnobotany has potential to elucidate some of the 
general chronological questions regarding the begin­
nings of plant cultivation in the East Baltic. It also 
has potential to answer questions about the types of 
vegetation surrounding sites. From this study, we have 
seen that the traditional time frame of plant domes­
tication as relatively late and small scale seems to be 
upheld by the botanical remains. The vegetation 
around the sites reflects their low lying and wet cha­
racter. Probably small fields were also relatively wet 
as they were undrained at this time, and some wetland 
species could have been weed seeds in these fields as 
well (Jones 1988). 

These preliminary results need to be strengthened 
by continuing systematic sampling of these and other 
sites. Future research should focus on recovereing 
samples from both eastern and western Lithuania, in 
order to compare the trajectory of plant cui tivation in 
these two areas. Only with detailed remains from many 
sites will the goals of elucidating the subsistence 
economy and the nature of food systems be possible. 
Also the incorporation of analyses of other plant 
remains, such as charcoal and pollen data will add to 
the picture. 

There are several avenues of future research that 
in our mind would be usefully employed in expanding 
on the research presented here. Interpretations in 
paleoethnobotany often focus strictly on ecological 
and economic interpretation of subsistence change, 
to the exclusion of social and political factors. 
Variation in the subsistence economy is often tracked 
at broad spatial and temporal scales. If we want to 
understand changes in food use between various 
groups in society, variations in inter and intra 
household relations are key (Gumerman 1994; 
Hastorf 1993; Kelertas 1997). 
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Many factors must be taken into account when 
people decide the patterns that food preparation and 
presentation will take, and both large and small scale 
economic and social factors arc important. As 
Sharman et. al. (1991) point out, often large scale 
political and economic organization differentially 
defines people's options and affects their social 
relationships, daily lives and dietary practices. But 
small-scale variations in environment and circums­
tances and a range of informal activites (often carried 
out by women and children) may have far reaching 
effects on people's diet and nutritional status (Shar­
man, et. al 1991). it must also be kept in mind that 
when studying consumption, distribution and produc­
tion of food it can be that households are part of a 
larger residential unit or tied into larger family 
grouping and are frequently open and flexible 
(Sharman et. al. 1991; Wilk and Rathje 1982). 

Slowly more studies are being undertaken by 
European archaeobotanists which look at variation 
in food systems between groups, but often these focus 
on later, historic time periods (e.g. De Hingh and 
Bakels 1995). Part of the problem is that archaeo­
botanists often work in isolation from archaeologists. 
Integration in fieldwork and analysis between specia­
lists is essential in order to gain a more complete 
picture of prehistoric life. This includes not only con­
sultation in field work and sampling strategies, but 
also integration of different analysis techniques. For 
example, pottery analysis can contribute to analysis 
of food preparation and consumption patterns. 
Variation in ceramics can indicate differences in food 
usc and feasting between different groups in society, 
such as between elites and commoners (Johannessen 
1993; Le Count 1996). Such studies usually focus on 
on sylistic, contextual differences in ceramics. One 
area of research that is currently underutilized is exa­
mining sherds or whole pots for their content through 
lipid or other chemical analysis (Rottlaender 1985). 

Skeletal and zooarchaeological analyses can also 
add to the picture of diet and food use in prehistory. 
Chemical analysis of skeletal remains give information 
on variation in diet, nutrition, health and disease. Ma­
ny studies of skeletal remains have focused on varia­
tion between and amongst groups, stressing such 
factors as differences in gender (Buikstra et. al 1989; 
Hastorf 1991) and status (Schoeninger 1979). Animals, 
as wcll as plants are part of the food system, and links 
between plant and animal use should be studied as 
well. Animals use may be structured by or reflect social 
aspects of life for example, butchery practices may 
define ethnicity or be regulated by state institutions 
(Lyman 1987; Zeder 1991). Specialists from many 



areas must work together to give a complete picture 
of past food preparation, distribution and consump­
tion. Paleoethnobotany is one of these areas that is 
rucial, as only it can bring to light the direct remains 
of pa t plant use. 
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ZEMES UKIO RAIDA IR ARCHEOBOTANINIAI TYRINEJIMAI 
LIETUVOJE 

Indre Antanaitis, Simone Riehl, Dalia Kisieliene, Kristina Kelertas 

Santrauka 

Ankstyvos ios pri eS isto ri jos ze mes liki o ra id os 
tyrinejimai Li etuvoje iki siol daugiausia remesi tiktai 
palinologiniais bei netiesioginiais (atsitiktinai pastebetos 
seklos, zemdirbystes iranki4 egzistavimas) duomenimis. 
v 

Si ame stra ipsnyje a prasy ta sis te min g4 a rcheo -
makrobotanini4 tyrinejim4 nauda ir ga limybes be i 
pi rm~4 sisteming4 tyrim4, a tlikt4 neolito-a nkstyvojo 

v 

bronzos amziaus Kretuono gyvenvieci4 serijoje Siaures 

Ryt4 Lietuvoje bei ank tyvojo bronzos amziaus 
jiskes gyvenvieteje Pie tvakari4 Lietuvoje, metodai 
rezultata i (zr. lenteles l a ir Ib, pay. 1). Aukstos 
liucijos stratigrafine makrobotanini4 liekan4 
kontekste su a rcheo logini a is ir zooa rch 
radiniais TurIojiskes gyvenvieteje (Zf. lentely 2 ir 
iliustruoja gyvuli4 domestikacijos ir auga l4 
eig'l ankstyvajame bronzos amziuje siame paminkle. 

v 

LENTELll,J SI\RASAS 

Lentele 1a. Augal4 makroliekanos TurIojiskes (1999 
ir 1997 m.) ir Kretuono gyvenvietese. 

Lentele l b. Augal4 makroliekan4 pas iskirstymas 
paga l ekologines grupes ankstyvojo bronzos 3mziaus 
Turlojiskes gyvenvieteje. 

Le nte le 2. Auga l4 makroliekan4 pasiski 
paga l sluoksnius TurIojiskes gyvenvieteje 1999 m. 

ILiUSTRAClJl,J SI\RASAS 

1 pay. Panicum miliaceum is Turloj iskes gyvenvietes 
(rad inys is 149 pav.; nuotrauka Simone Riehl). 
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2 pay. Ekot ip4 procentinis santykis TurIojiskes 
viek s atskiruose sluoksniuose . 

• 

• 
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I 

E 3EMJlmEJllIH B JIMTBE M APXEOEOTAHMqECKIII!: 
M CCJIE,I( 0 BAIIMH 

IIH;J,pe AHTaHaHTHC, CHMOH PHJIb, ,1l.a.rrn KHCHeJIHeHe, KpHCTHHa KeJIepTaC 

Pe310Me 

HccnenOBaHHe paJBHTH51 paHHerO JeMJlellem!51 B 

JOHCTOpI14eCKOe BpeM51 B JhlTBe llO CHX nop OCHOBbl­

Ba.1OCbnllWb Ha nanHHOJlOnt l lecKl1X l111pynLX (06Hapy­

ICHHe 0pYll11H JeMJle.neJlI151 11 CeM51H) llaHHbIX. B 3TOH 

cyme npI1BOll5lTC51 llaHHbl e 0 apxeO-MaKpo60TaHW 

qeCKHX CI1CreM HbIX HCCJlellOBaHI151X Ha nOCeJleHI151X 

HeOJIlTa 11 paHHeH 6POH3bl 03epa KpHryoHac (BOCTO'I­

HaR JlIITBa) H TYPJlOHWKeC (lOro-3anallHa51 nI1TBa). 

Ilpl1BOlll1TCH MeTollHKa 11 peJYJlbTaTbl MaKpo6oTaHW 

lIeCKYlX YlCCJlellOBaH H H (Ta6. 1 a 11 16 pHC. 1). BbICOKa51 

peJOJlIOUI151 MaKp060TaHwlecKHx OCTaTKOB B KOH­

TeKCTe C apxeOJlOrWleCKI1MI1 H 300apXeOJl0rI14eCKI1MI1 

HaXOllKaMI1 HJlJlIOCTpl1pyeT paJBI1Tl1e llOMeCTHKaUl111 

)f(HBOTHbIX 11 KYJlbTHBaUl110 paCTeHI1H Ha nOCeJleHHI1 

TYPJloHwKec B paHHeM 6pOHJOBOM BeKe (Ta6. 2 11 

PI1C. 2). 

CIlIICOK TAEJIIIU 

Ta6nllua l a. MaKpOOCTaTKYl paCTeHI1H B noceJle­

HHRX TypnOI1WKeC (1999 11 1997 rr.) 11 KpeTllOHac. 

Ta6nl1ua 16. PaCnpelleJleHl1e MaKpOOCTaTKOB pac­

TeHH" no 3KOHOMI14eCKHM rpynnaM B IlOCeJleHHI1 

T),P,lollwKec paHHero 6pOHJOBOrO BeKa. 

Ta6J1l1ua 2. PaCnpelleJleHl1e MaKpOOCTaTKOB pac­

TemlH no CJl051M B rrOCeJleHl111 TYPJlOI1WKeC, 1999 r. 

CIlII CO K IIJIJIlOCTP AUJilI1 

PIIC. 1. Panicum mjJjaceus 113 nOCeJleHI151 Typ­

.10HWKec (HaXOllKa c PHC 149; cj)OTO CHMOH PI1Jlb). 

1ndrc Antanaitis 
Vilniaus universitetas 
Archeologijos katedra 
Universiteto 7 
2734 Vilnius 
uetuva / Lithuania 

PI1C. 2. IlpoueHTHoe COOTHOWeHl1e 3KOTI1nOB B 

OTlleJlbHblX CJl051X nOCeJleHI151 TYPJlOHWKec. 
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