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1. INTRODUCTION 

Systematic research of the evolution of early pre­
historic economy in Li thuanian territory is to date 
based largely on animal bone analyses and the evolu­
tion of animal husbandry. Our knowledge of the early 
evolution of plant use and agriculture in Lithuanian 
territory is based on only a few settlements and find 
sites. This data is for the most part inferential: acci­
dentally found seeds, nutshells or grain imprints on 
pottery, palynological data, and the existence of farm­
ing tools. These types of finds may provide us with a 
general picture of economy and its evolution, how­
ever, the specific chronological and geographical na­
ture of the evolution remains fuzzy. Archaeobotanical 
research that includes macroremains (preserved seeds 
and fruits) has the potential to fill this void. System­
atic macrobotanical research in Lithuania had so far 
not been undertaken; the project described herein rep­
resents its first, pioneering efforts. 

T h e majority of a rchaeobotan ica l research in 
Lithuania up to now has concentrated on palynology. 
The data often is not site specific, only locationally 
approximate. This is a problem, since pollen rain is 
subject to considerable variation. Sediment catchment 
must be m e a s u r e d against the pol len ca tchment ; 
pollens from several local microenvironments will be 
mixed (Butzer 1982.T78-9). Also, the palynological 
samples taken thus far have not been 'fine resolution', 
further allowing only gross calculations in regard to 
chronology and evolution. T h e r e has not been any 
systematic collection or incorporation of macrobo­
tanical da ta in the assessment of the subsis tence 
economy, which, especially when used as a supplement 
to palynological data, has definite advantages over 
palynological data alone. Plant macrofossils are fre­
quently determinable to species level, are usually not 
transported very far from their point of origin, and 
identifiable remains a rc often preserved of plants 

which either produce very low amounts of pollen, or 
which produce fragile pollen which is not fossilized. It 
should be noted that there are limits to macrobotanical 
data as well; however, when used in conjunction with 
palynological data, macrofossils and pollen are largely 
complementary (Birks and Birks 1980:66-7) 

Macrobotanical methods and analysis have the 
potential to more thoroughly answer questions deal­
ing not only with specific environmental and ecologi­
cal contexts and places, but also to make wider infer­
ences concerning the differential chronological and 
regional development of the economy. This, in turn, 
adds to the research of wider problems concerning 
social structure, gender roles, political economy and 
ideology (Hastorf 1991,1993; Gumerman 1997; Earle 
et al 1998; Kelertas 1997). 

2. AIMS O F RESEARCH 

T h e environment itself is a vital part of a people 's 
economic life- it provides the basis from which hu­
mans make choices about how to manipulate and ex­
tend the resources they have available. We see the 
environment not as determining the subsistence eco­
nomy, but rather as a backdrop which gives several 
choices. The environment influences people, as people 
influence it. 

Paleoethnobotanical research can give much in­
formation on environmental reconstruction (Behre 
and Jacomet 1991; Jacomet et.al.1989; Jones 1988; 
K o c r b e r - G r o h n e 1967). However , a rchaeobo tany 
deals with more than just this aspect of human life. 
On a broader scale, paleoethnobotany can elucidate 
with the people-plant ecosystem. Plants provide food, 
wood for construction and fuel, fibers for clothing, 
tools and other crafts, as well as ingredients and com­
ponents for medicine and sociorcligious symbols (Ford 
1979; Butzer 1982; Dimblcy 1978). It is important to 
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incorporate all of these aspects in a holistic recon­
struction of the economy. 

Analysis of all types of plant remains, including 
wood, charcoal and fibers, is work for the future. He re 
we descr ibe the co l lec t ion and ident i f ica t ion of 
macrobotanical finds of seeds, nuts and fruits from 
archaeological sites of Neolithic and Bronze ages from 
two microregions, the Kretuonas site series in north­
eastern Lithuania (see Girininkas 1994, 1997; Гири-
нинкас 1990) and the site of Turlojiškė (see Merke­
vičius 1997,2000) in southwestern Lithuania. We hope 
to contribute more precisely to interpretations of the 
role of plants in human subsistence systems as they 
evolved in the East Baltic. 

The work is part of what we plan as a larger re­
search goal directed toward investigating food systems 
and their development in the East Baltic. Food sys­
tems are the set of conditions unde r which food is 
produced and distributed, prepared and consumed, 
and finally, discarded (La Bianca 1991). Especially in 
complex societies, there can be e laborate food sys­
tems (Gumerman 1997). Often there are differences 
in product ion and consumpt ion be tween different 
groups in society. The intensification of production is 
especially important since it may be related not to 
population growth or the degradation of land, but to 
more direct social and political changes (Hastorf 1993, 
Keler tas 1997). Different pa t te rns of consumpt ion 
between sites can show variation in economy between 
sites, for example evidence of specialization in cer­
tain crops, or differences in access to special foods. 
Food can mark or reaffirm status, and thus can be 
differentially distributed in a society by gender, age 
or status (Goody 1982; Welch and Scarry 1995). Our 
long term goal is to research pat terns of subsistence 
production and consumption, and the social and po­
litical uses of food. 

3 . PROBLEMS AND LIMITATIONS 

Systematically collecting archaeobotanical data 
that concerns not only environmental reconstruction, 
but also the multi-varied socio-cultural dimension of 
prehistoric peoples (for example, gender studies and 
political economy) and its evolution is a collaborative 
task. Although palynological investigations have been 
included in the excavation works of some Lithuanian 

archaeologists working with s tone and bronze age 
materials, these investigations have been limited to 
only a few sites. Fur thermore , the research has typi­
cally been carried out in a restricive manner , where 
the archaeologist provides the samples and the pa-
lynologist merely identifies the pollen grains, nothing 
more . This sort of approach is ra ther limited at best. 

Just as important, the macrobotanical aspect of 
archaeobotanical work has thus far not been seriously 
engaged in any sys temat ic m a n n e r . T h e m a c r o ­
botanical research presented here began as a part of 
a joint project on the evolution of economy with Algir­
das Girininkas, Linas Daugnora and Gediminas Mo­
tuzą 1 . Because of its pioneering nature , the research 
of the last 3 years has been wrought with difficulties, 
including lack of local specialists, limited time and 
insufficient funds. Also the results thus far are not 
enough for conclusive in te rpre ta t ions concern ing 
economy, be it subsistence, gender, or political eco­
nomy. In order to investigate specifics about the evo­
lution of plant use, a substantial data base is neces­
sary. This work must be viewed as only a beginning of 
the potentials of archaeobotanical research in Lit­
huania. 

Moreover, recent concerns with Stone and Bronze 
Age periodization as well as major chronological (in­
cluding stratigraphical) discrepancies illustrated by 
recent radiocarbon datings of this time period's ar­
chaeological sites (Antanaitis 1999; commentary by 
Antanaitis and Jacobs in Ramsey et. al. 2000) further 
confuse a proper understanding of the evolutionary 
sequence of prehistoric processes, including the evo­
lution of economy. 

4. BRIEF OVERVIEW O F PREVIOUS WORK ON 
THE EVOLUTION O F ECONOMY IN THE 

STONE AND BRONZE AGES 

Lithuanian archaeologists, like all East Baltic ar­
chaeologists, consider the defining signature of the 
Neolithic as the appearance not of domestication, but 
of ceramics, roughly beginning in the mid-seventh 
millenium b.p. (uncalibrated radiocarbon years ) 2 . The 
subsistence economy at the start of the East Baltic 
Neolithic appears to have been a continuation of a 
previous Mesolithic tradition that relied on hunting, 
fishing, and gathering. This is suggested by tool in-

1 The project was funded by Lithuania's Science and Studies Fund (Lietuvos valstybinis mokslo ir studijų fondas). 
2 The most often cited date for Lithuania is one that marks the beginning of the Neolithic in neighboring Latvian 

territory, at the site of Zvidze: 6535+60 B.P. (TA-862), or 5620 (5480) 5370 cal. B.C. All calibrated dates in this text were 
calibrated using Stuiver and Reimer 1998 (sec References), at the two sigma level. 
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ventories, animal bone data, finds of nutshells and a 
few other wild plants. The intensive management of 
certain resources such as hazelnuts and water chest­
nuts, could have been precursive to farming. A case 
could be made for plant husbandry by at least as early 
as the Late Mesolithic in the East Baltic (see, for ex­
ample, Zvelebil 1994; Lang 1998). The existing data 
show that throughout the East Baltic Neolithic the 
transition to a dominating farming economy was a very 
slow process that did not generally intensify until the 
Bronze Age or even later (Паавер 1965; Zvelebil and 
Rowley-Conwy 1986; Zvelebil 1986, 1994, 1995a, 
1995b, 1998; Dolukhanov 1978,1986,1993; Daugnora 
and Girininkas 1996; Girininkas 1998; Lang 1999). 

Two Lithuanian microregions have been used for 
generalizing about the evolution of economy in Lithua­
nia, located in no r thea s t e rn and in nor thwes te rn 
Lithuania. These are categorized as Western and East­
ern. The western series of sites are those of Šventoji, 
Nida, Duonkalnis, Daktariškė and Šarnelė; the east­
ern are principally the series of sites at Krctuonas, 
the NarkOnai hillfort (bottom layer) and a few other 
hillforts. 

The study of early prehistoric economy is relatively 
new in Lithuania itself. L.Daugnora and A.Girininkas 
have done the most extensive work concerning the 
evolution of Stone Age economy to date (1998,1996, 
1995), and their work concerns mostly animal hus­
bandry. O t h e r archaeologis ts such as R iman t i enė 
(1979, 1980, 1989, 1996a, 1996b,1998a, 1998b, 1999), 
Butrimas (1996) and Grigalavičienė (1995) provide 
additional data on the development of farming, espe­
cially plant cultivation. R. Rimantienė 's research and 
publications concerning early evidence for agriculture 
far outweighs that of any other Lithuanian archae­
ologist to date. 

Macrobotanical finds of the Mesolithic period are 
relatively few, but remains of hazelnuts Coiyhis avel-
lana (hazelnuts) and Trapa natans (waterchestnuts) are 
the most numerous . The Mesolithic Maksimonys 4 
campsite hearth contained a carbonized fern root, in 
addition to a waterchestnut shell. Finds from hearth 
15 of the Mesolithic Netiesai 1 site included a frag­
ment of a pit similar to a cherry or bird cherry, while 
the hearths of many Lampėdžiai campsites contained 

hazelnut shells as well as waterchestnut remains and 
a wild plum pit. From archival records of archaeologi­
cal excavations, we know that the Mesolithic Galubalis 
and Kamšai pea tbog sites had waterchestnuts and 
hazelnuts. 

We have no solid paleobotanical data relating to 
agriculture from sites of the earliest part of the Neo­
lithic. Coiylus avcllana and Trapa natans are the only 
early botanical finds in both west and east Lithuania 
from this time period. Fragments of hoes have been 
found at Šventoji IB and 2B and Kretuonas I B 3 . Nei­
ther seeds nor pollen of cultured plants have been 
found in East Lithuania's earliest Neolithic sites. 

Hoes and grinding equipment were found in both 
eastern and western Lithuanian sites. The first do­
mestic plant in (western) Lithuania, and the one found 
in most amounts was hemp. H e m p seeds were found 
in most of the Šventoji Middle to Late Neolithic s i tes 4 . 
One theory is that hemp was introduced as a substi­
tute for lime at this time, as pollen diagrams show 
that the amount of linden decreased and thus made 
raw material used for fiber and making nets more dif­
ficult to acquire (Rimantienė). Other researchers have 
different interpretations concerning the decrease of 
lime (e.g. Lang 1994, Rösch 1996). Mallets, small shov­
els and fragments of hoes are also related to gather­
ing activities that may or may not have been associ­
ated with cultivation or the deliberate management 
of plant resources. 

During the Late Neolithic, in western Baltic Haff 
culture sites, not only carbonized Querem and Malm 
fruits (acorns and apples) have been found, but also 
pollen and seed analysis show that cultivated plants 
were Triticum dicoccon (emmer wheat), Hordeum (bar­
ley), Panicum and Setaria italica (millet, Italian mil­
let), and Cannabis (hemp). 

B e t w e e n the first and s econd p h a s e s of the 
Subboreal climatic period, the pollen of narrow leaf 
plantain, sorrel, Chenopodiaceous and Umbelliferous 
plants found in the cultural layers in West Lithuania 
sites are considered to be indicator species primarily 
related to the spread of pastures and the development 
of fa rming ( D a u g n o r a and Gi r in inkas 1996:180; 
Kabailicnė 1990:100-1). It must be noted, however, 
that viewing such vegctational changes as anthropo-

•ł Šventoji 2B (LJ-2523): 4730±50 BP or 3640 (3618,3608,3521) 3370 cal. B.C.; Šventoji IB (U-2528): 4640±60 BP or 
3630 (3490, 3471, 3372) 3140 cal. B.C. The settlement site of Krctuonas IB lias no radiocarbon dates, but has been 
considered Middle Neolithic and contemporaneous with the Krctuonas IB graves. The site has been the token Middle 
Neolithic East Lithuanian site in evolution of economy assessments. A new radiocarbon date of Kretuonas grave 3 (OxA-
5926), 5580+65 BP or 4540 (4446, 4421, 4398, 4381, 4367) 4260 cal.B.C, turns out to fall into the date range of what has 
been called Early Neolithic. 

4 These sites date to c. 4400-3850 uncal. radiocarbon years B.P., or c. 3300-2000 cal. B.C. 
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genie can be problematic; these indicators cannot be 
viewed as absolute. Factors other than human agency 
can be responsible for disturbance phases, including 
natural fires, wind-throws, paludification, and geologi­
cal changes (Zvelebil 1994:49; Edwards 1982:17). 
Meadows can be and could have been natural . The 
Ulinus (elm) decline in the mid-Holocene has also 
been interpreted as the probable result of human ac­
tivity, i.e., the use of elm boughs for animal fodder 
(e.g. Seibutis and Savukynienė 1998:54). However, the 
reason for the decline of Ulmus in this time period 
has been long debated and is not agreed upon. 

A few push ards and a model of an ox yoke as well 
as a marked increase of stone hoes, grinding stones 
and sickles are also indicative of agricultural develop­
ment. The presence of longhouses in East Lithuania 
(Žemaitiško 2 5 ) , interpreted as used not only for hu­
man residence, but also as stabling farm animals and 
storage of food, is additionally suggestive of increased 
farming activities (Daugnora and Girininkas 1995:46), 
as are the strorage places in the houses of Nida sites. 
All possible reaping (including knives, sickles, contain­
ers) and processing tools (including chopping, grat­
ing, and grinding tools) at relevant sites have not yet 
been analyzed. 

At the end of the Early Bronze age, the analysis 
of pollen in West Lithuania shows Cerealea were com­
mon and the quantity of plants that tend to spread in 
cleared areas (heather, willow-herb) had increased, 
while analyses from cultural layers in East Lithuania 
'do not witness any signs of cultural plants related to 
agricultural development ' up to the beginning of the 
Iron Age (Daugnora and Girininkas 1998:231; Kabai-
lienė 1990:96-102). Cerea lea pollen became more 
abundant in Lithuanian territory in general in the sec­
ond half of the Subboreal (Seibutis and Savukynienė 
1998). Still o ther Lithuanian researchers (see Kondra-
tienė 1998) postulate that agriculture in Lithuanian 
territory became significant only at the turn of the 
8th and 9th centuries A.D. 

5. MACROBOTANICAL METHODS 

For best cultural information, samples must be 
collected from the archaeological site during excava­
tion (Pearsall 1989). The preservation of plant mate­
rials depends on many factors, among which are not 
only site formation processes that include sediment , 
type, depth of the deposit, moisture regime, and the 

presence of oxygen for uncarbonized remains, but also 
on the specific plants ' physical properties such as den­
sity, surface charactersitics and size, the frequency and 
method of use and disposal by those who inhabited 
the site, and even the archaeobotanist 's sample pro­
cessing methods (Miksicek 1987; Hastorf and Popper 
1988). Different sediment types, for example, require 
different collection and processing strategies (Körber-
Grohne 1991). Sandy sediments typically do not pre­
serve organic materials very well, therefore the vol­
ume of a single macrobotanical sample from a site 
with a sandy matrix will be considerably larger (i.e., 
about 30 liters) than from a matrix which preserves 
organic material well. Large samples require more 
effort in retrieving botanical remains, however with 
the mechanical aid of a flotation machine (see be­
low), the processing is relatively fast and effortless, 
but less effective for uncarbonized remains. Peaty sedi­
ments often preserve plant material very well, so sig­
nificantly smaller sample sizes (i.e., 1-5 liters) could 
be sufficient (Kenward et. al. 1980). 

Adequate number of remains collected from the 
processed samples d e p e n d s on the da ta analysis 
planned by the researcher. Every archaeobotanical 
school uses its own set of methods from subsampling 
to the data analysis (see Jacomet et. al. 1989 versus 
diverse publications of Jones and van der Veen). Most 
researchers should probably agree that more is bet­
ter, but the r ecommended number of remains per 
sample varies anywhere from at least 512 remains per 
sample (Van der Veen and Fieller 1982) to 50 remains 
per sample (Van der Veen 1992), while 500 seed counts 
is the statistically better suited number. The samples 
discussed here varied in number of remains per sample 
from 0 to 310, with arithmetic means for Turlojiškė 
1997 at 92 seeds per liter of sediment, and Turlojiškė 
1999 at 29 seeds per liter of sediment. 

A highly r ecommended strategy for collecting 
samples is the "blanket sampling" strategy, where 
samples are taken from every level in each unit and 
from all features (Pearsall 1989). This is an easy method 
to incorporate into routine excavations. It is important 
that discrete contexts be sampled separately; features 
like hear ths , pos tholes and pits - separately from 
middens and housefloors, for example. Some contexts, 
however, such as disturbed areas like plow zones or 
rodent burrows do not need to be sampled. In ongoing 
excavations, usually one season's analyses will reveal 
which contexts have the most useful informat ion 
(Pearsall 1989:95-8; Antanaitytė 1998). 

5 This mostly Late Neolithic site is in the Krctuonas series of sites and has one radiocarbon date (Vs-311) of 3570± 120 
BP or 2280 (1916, 1895, 1895) 1620 cal. ВС (an Early Bronze Age date). 
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Our sampling and processing methodology 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 are described separately 
below. 

5A. 1997 / 1998 methods: 
1. Collection of sediment samples. In 1997 and 

1998, samples were collected from Kretuonas 1, 1A, 
IB, 1С, I D (Švenčionys district) and Turlojiškė (Mari­
jampolė district), from Neolithic and Early Bronze age 
sites 6 . 166 samples were collected. Using the blanket 
sample strategy, column samples were taken system­
atically every 1-2 meters throughout the entire exca­
vation plot by cultural layer in 1997 at the sites of 
Turlojiškė and Kretuonas 1. Kretuonas 1A, 1ВДС, I D 
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 bot tom 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 microflakes. 

3 . Analysis . For this p re l iminary repor t , sub-
sampling was a necessity. From the 120 samples that 
were taken at Krctuonas, three Late Neolithic (Narva 
culture) samples (68,77,81) were fully analysed. From 
46 samples taken at the Early Bronze Age Turlojiškė 

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

T h e s a m p l e s c o m p l e t l y a n a l y s e d w e r e f ine 
fractions ( < 1 mm) 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 representative data of a subsampled population 
(van der Veen and Fieller 1982; van der Veen 1984). 
In order to bet ter 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 {Panicum miliaccum) 
was charred. Preservation was relatively poor. After 
sorting, the seeds were identified with a comparative 
collection (VcgLab - palaeoenvironmental research) 
and identification manuals (Berggren 1969; Berggren 
1981; Anderberg 1994; 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 Turlojiškė 
almost all the samples had seeds. 

5B. 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
temat ic research a t tent ion geared toward the full 
potential of macrobotany on one token site, the site 
of Turlojiškė. 

1. Collection of samples. Turlojiškė's 1999 1 s t area, 
1 s t plot is 10x4 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 

ь The site of Turlojiškė 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 la. Botanical macroremains from Turlojiškė (1999 and 1997) and Kretuonas. 

Turlojiškė 99 
Sample numbers 1 17 4 8 24 3 2 7 25 13 36 42 31 29 10 34 22 11 19 28 18 27 26 

Ecological group / Taxa 

Crops 
Panicum miliaceum L. 2 7 4 

Ruderal plants 
Anagallis sp. 

Chenopodium album L. 

Chenopodium cf. glaucum L. 

Chenopodium sp. 

Mentha cf. arvensis L. 

Polygonum aviculare L. 

Polygonum minus Huds. 
Polygonum persicańa L. 

Potentilla cf. anserina L. 

Ranunculus aconitifolius type 

Scirpus sylvaticus L. 

Silene alba type 

Stellaria cf. (L.) Viii. 
Urtica dioica L. 

Trees and forest plants 
Alnus glutinosa (L.) Gaertn. 
Alnus sp., fruit scale 
Alnus sp., seed 
Betula sect. /Шяе 
Cornus 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. 

Ca//a palustris L. 

Carec remota /praecox 

Carex spp. (bicarpellate) 
Carer spp. (tricarpellate) 
Carex vesicaria type 

Cirsium palustre (L.) Scop 
Eleocharis palustris (L.) R.Br. 

Lycopus europaeus L. 

Mentha aquatica L. 

Menyanthes trifoliata L. 

Ranunculus cf. lingua L. 

Ranunculus sceleratus L. 

Rhynchospora alba (L.) Vahl 
Schoenoplectus lacustris (L.) Palla 
Solanum dulcamara L. 

Stellaria palustris Retz. 
Typ/w latifolia L. 
7>'рйа sp. 

4 4 

2 1 

11 

1 1 

12 2 

9 1 

1 1 1 1 1 

4 2 

11 17 

1 2 3 3 

1 1 3 1 

2 1 

1 

• 1 3 • 

8 13 6 2 

• 1 

7 3 3 1 2 6 • 1 • 3 • 

• 1 2 • • 1 2 1 • 

• 3 5 2 • 6 1 • • 

2 1 з 2 : » 1 1 2 

4 2 

11 

6 

52 



Turlojiškė 99 Turlojiškė 97 Kretuonas 97 
1 5 23 40 14 33 32 43 44 50 39 49 35 41 48 30 51 47 46 52 122 139 149 154b 158b 121 £ 68 77? 81 

281 

5 1 3 3 

• 1 2 3 

4 5 1 

1 

10 

5 16 58 6 

2 
7 57 

2 
4 
15 
22 
1 
1 
2 
1 
13 

2 2 
1 6 
5 151 

12 
1 
8 
10 
2 
2 
1 
0 
5 

1 1 

1 3 9 1 12 16 1 
1 

• 4 2 - 4 11 4 3 3 - - 3 1 1 -
5 3 10 • • 5 22 9 8 9 19 10 8 18 9 12 3 5 

• 5 - 1 5 
1 8 6 23 53 4 
1 • • • 4 • 

1 
1 2 1 
2 6 

1 1 4 - 2 1 2 1 1 2 8 - 4 2 
1 • • • 2 • • • 3 
7 1 1 - 1 4 - 1 1 - 5 - 2 2 

3 2 4 5 1 1 

1 1 10 6 4 1 

18 • • • • • • 1 1 18 5 1 • 7 • • 1 15 3 11 • 4 3 1 

6 13 

215 133 22 

78 
1 
8 

85 
349 

5 
1 
8 
15 
3 

92 
25 
78 
1 

109 
3 
1 

20 
1 

53 



Aquatic plants 
cf. Lemna sp. 

Chara sp. 

Groenlandia densa (L.) Fourr. 
Lemna minor L. 

Lemna trisulca L. 

Najas marina L. 

Nuphar lutea (L.) Sm. 

Nymphaea alba L. 

Polamogeton perfoliatus L. 

Potamogeton sp. 

Ranunculus sect. Batrachium 

Salvinia natans (L.) Ali. 

Other 
Apiaceae 
Arenaria serpyllifolia L. 

Asteraceae 
Brassicaceae 
Caryophyllaceae 
Centaurea / Cirsium 

Chenopodiaceae 
Cyperaceae 
Juncus sp. 

Mentha sp. 

Moehringia sp. 

Plantago sp. 

Polygonaceae 
Polygonum sp. 

Polenlilla sp. 

Ranunculus sp. 

Rumcx sp. 

Stachys sp. 

Stellaria spp. 

Indeterminate 

1 3 1 

2 - 2 1 

1 2 

j ; 58 17 5 5 40 8 4 5 34 14 21 26 30 310 33 11 13 22 14 6 10 12 32 

Other remains 
Corylus avellana L. 

Malus / Pyrits 

Nuphar sp. 

Nymphaea cf. Candida 

Rubus sp. 
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Table lb. Summary of Early Bronze Age Turlojiškė 
macroremains by ecological groups 

Trees and Aquat i c 

forest plants plants 

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 
3 b - t h e first part of the gyttja layer; Layer 3 c - t h e 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 s t r a t ig raphy is cons ide rab ly m o r e complex . 
Altogether, 52 stratified samples were taken (and 43 of 
these were analyzed), to a depth of 126 cm. 

2. Processing the samples . All macrobotanica l 
samples of the 1999 season were water sieved with 
hand screens, a method bet ter 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 m a n n e r is a very t ime-
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 

identified by geobotanist Dalia Kisielienė of the Geo­
logy Institute in Vilnius. The seeds were identified 
with the comparative collections (private collections 
of A. Grigas and D. Kisielienė; collection of macro­
fossils [Institute of Geology, Lithuania]) and identifi­
cation manuals (Grigas 1986; Snarskis 1954; Lietuvos 
TSR flora 1961; Кац 1965; Доброхотов 1961). The 
goal of a finer resolution interpretation of this area's 
sequence of change was reached by finer stratigraphy 
as well as bet ter integration of the archaeological and 
zooarchaeological da ta with the archaeobotanica l 
finds. No subsampling was necessary due to the smaller 
volume of these samples. 

6. DATA INTERPRETATIONS 

6A. 1997-1998 Kretuonas and Turlojiškė macrobo­
tanical data interpretation (see Table l a and lb ) 

Almost all the represented species in the samples 
from 1997 are wild plants . Only one sample from 
Turlojiškė (149) contained carbonised millet grains 
{Panicwn miliaccum) (Figure 1). Besides this, no other 
crops were found at these sites. Broomcorn millet 
appears r a the r early in sou theas te rn E u r o p e (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 (Rūbus 

ТО* > » ^ - ' 

Fig. 1. Panicwn miliaccum from Turlojiškė (sample 149) 
(Photo by Simone Riehl). 
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idaeus), probable apple t ree (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
lojiškė. Considering the absolute counts of the seeds, 
wetland plants as well as ruderals are most abundant. 
The species spectrum at Turlojiškė was also broad. At 
Turlojiškė there were at least 5 different types of 
samples representing 3 different ecological categories: 
one category indicating moist conditions with a very 
high p ropor t ion of sedges and o the r wet land and 
waterplants (Alisma plantago-aquatica, Typha latifolia, 
Chara sp., Schoenoplectus lacustris; Turloj 154b, 158b 
and 122), one indicating moist but more ruderal con­
ditions, with Urtica dioica as the dominant species 
within the samples (Turloj 139 and 149), and one with 
the main species (Arenaria serpyllifolia, Chenopodium 
album) adapted to open vegetat ion 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 habi tats . 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, 8 3 % were dominated 
by this species. Only 3 samples were dominated by 
seeds from gathered fruits (Rubus idaeus) and hazelnut 
(Corylus avellana). In addition to these species, the 
tricarpellate Carex spp. was recovered, which was also 
abundant at Turlojiškė. Coniferae trees are indicated 
by the finds of some needle fragments of Picea/Pinus. 

With the few counts of other species from Kretuo­
nas (Rumcx sp., Galium sp., Polygonum lapathifoliuml 
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 
remains. 

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 samples 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 mileaceum in sou thwes te rn 
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 Turlojiškė's Area 1, Plot 1 macrobotanical 
data interpretation (see Tables 1 and 2, Figure 2) 

T h e 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 Schoenoplectus 
lacustris seeds were found. Right next to this sample 
was a mano. Also close by a bone artifact made from 
the metarsus oiAlces alecs (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 species were water plants. These were 
Potamogenaceae family representatives (Groenlandia 
densa, Potamogeton perfoliatus, Potamogeton sp.) and 
Najas marina. The other fruits belonged to wetland 
and shore plants - Carex spp., Ranunculus sceleratus, 
Schoenoplectus lacustris. Single fruits of Alnusglutinosa 
and Urtica dioica were also recovered from this layer. 
These species are frequent on shorelines, especially 
if the soil is rich in nitrogen. 

Other finds in the 3c sublayer include some rocks, 
a pottery sherd 7 and charcoal in close association in 
the p lot ' s sou theas t co rne r 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 fishscalcs were 
recoverd. N o 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 
P o t a m o g c t o n a c c a e , however , t he a q u a t i c p l an t s 
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 Turlojiškė 1999 sample inacroremains by layer. 

Turlojiškė 1999; Area 1, Plot 1 
Early Bronze age 

sample volume (I) 3,8 

layer 2a 

Trees and forest plants 
Alnus glutinosa (L.) Gaertn. 0 
Betula sect. Albae 1 
Cornus cf. sanguined L. 0 
Rūbus idaeus L. 0 
Fragaria vesca L. 0 
Total absolute count 1 
Density per liter 0,26 

Plants of wetlands and coasts 
Alisma plantago-aquatica L. 2 
Calla palustris L. 0 
Carex spp. (tricarpellate) 11 
Carex spp. (bicarpellate) 1 
Cirsium palnstre (L.) Scop 1 
Eleocharispalustris (L.) R.Br. 0 
Lycopus europaeus L. 0 
Mentha aquatica L. 0 
Menyanthes trifoliata L. 2 
Ranunculus cf. lingua L. 0 
Ranunculus sceleratus L. 4 
Rhynchospora alba (L.) Vahl 0 
Solanum dulcamara L. 0 
Schoenoplectus lacustris (L.) Palla 1 
Stellaria palustris Retz. 0 
Typha sp. 0 
Total absolute count 22 
Density per liter 5 

Aquatic plants 
Chara sp. 2 
Groenlandia densa (L.) Fourr. 0 
Lemna minor L. 0 
Lemna trisulca L. 0 
Najas marina L. 0 
Nuphar lutea (L.) Sm. 0 
Nymphaea alba L. 0 
Potamogeton perfoliatus L. 0 
Potamogeton sp. 0 
Ranunculus sect. Batrachium 0 
Salvinia natans (L.) АН. 0 
Total absolute count 2 
Density per liter 0,5 

totals 
17,6 17 3,3 1,3 2 45 

2b 2c 3a 3c 4a 

3 7 0 2 0 12 
5 4 0 0 0 10 
0 1 0 0 0 1 
4 0 0 0 1 5 
2 0 0 0 0 2 

14 12 0 2 1 30 
0,8 0,7 0 1,5 0,5 

14 15 2 0 0 33 
0 1 0 0 0 1 

62 132 24 5 0 234 
26 45 2 0 0 74 

0 0 0 0 0 1 
1 3 0 0 0 4 
0 7 0 0 0 7 
3 0 0 0 0 3 

43 32 0 0 0 77 
13 8 4 0 0 25 
22 28 0 1 0 55 

1 0 0 0 0 1 
1 2 0 0 0 3 

19 51 1 15 6 93 
0 1 0 0 0 1 
0 1 0 0 0 1 

205 326 33 21 6 613 
12,4 20,9 10 1 3 

3 0 0 0 0 5 
0 0 0 3 0 3 
2 3 0 0 0 5 
4 7 0 0 0 11 
0 2 5 2 0 9 
0 3 0 0 0 3 
0 0 1 0 0 1 
1 0 0 1 0 2 
0 1 0 2 0 3 
3 5 1 0 0 9 
7 о - 0 0 0 7 

20 21 7 8 0 58 
1,1 1,2 2,1 2,7 0 
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Continue table 2 

Ruderal plants 
Chenopodium album L. 
Chenopodium cf. glaucuin L. 
Chenopodium sp. 
Mentha cf. arvensis L. 
Polygonum aviculare L. 
Polygonum persicaria L. 
Potentilla cf. anserina L. 
Stellaria cf. /неЛа (L.) Vili. 
Urtica dioica L. 
Total absolute count 
Density per liter 

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

Other 
Mentha sp. 
Polygonum sp. 
Potentilla sp. 
Ranunculus sp. 
Asteraceae 
Apiaceae 
Indeterminate 
Total absolute count 
Density per liter 

44 1 2 0 0 0 47 
1 0 1 0 0 0 2 
0 0 2 0 0 0 2 
3 8 4 0 0 0 15 
3 13 5 1 0 0 22 
0 0 1 0 0 0 1 
1 0 1 0 0 0 2 
0 5 0 0 0 0 5 
3 27 24 1 1 0 56 

55 54 40 2 1 0 152 
14,5 3,1 2,4 0,6 0,8 0 

0 275 2 0 0 0 277 
0 275 2 0 0 0 277 
0 15,5 0,1 0 0 0 

0 5 2 0 3 0 10 
0 3 2 0 0 0 5 
0 7 2 0 0 0 9 
1 1 4 0 2 0 8 
0 0 0 1 0 0 1 
0 0 1 0 0 0 1 
4 10 5 0 1 0 ' 20 
5 26 16 1 6 0 54 

1,3 0,9 0,3 4,6 0 

Ш Cultivated plants 
0 Ruderal plants 
S Aquatic plants 
Ш Plants of wcüands and coasts 
В Trees and forest plants 

Fig. 2. Relative percentages of ccotypes at Turlojiškė by layer. 
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