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Editor's ForewordThis volume 
ontains the majority of the papers presented during a 
onfe-ren
e that took pla
e on 16th-21st May, 1997 in �ód¹, Poland. The 
onferen
e wasorganized by the Institute of Ar
haeology, University of �ód¹ and Departementd'anthropologie, Universite de Montreal (Canada). The 
onferen
e was funded bythe University of �ód¹ and by IREX (International Resear
h & Ex
hanges Board),whi
h also supported this publi
ation. The publi
ation was partly founded by theUniversity of �ód¹ and by the Foundation of Adam Mi
kiewi
z University, too.The major questions of the 
onferen
e were, 1) what is the 
urrent eviden
efor eastern or southern in
uen
es in the development of eastern European Meso-lithi
 and Neolithi
 populations, and 2) to what extent are 
urrent politi
al trends,espe
ially the reassertion or, in some 
ases, the 
reation of ethni
 and nationalidentities, in
uen
ing our interpretations of the prehistori
 data.The idea for su
h a 
onferen
e 
ame into being through the 
o-organizers'long-term studies of the development of those prehistori
 human populations whi
hinhabited the vast region stret
hing north and east from the Oder river and Carpa-thian Mountains to the foothills of the Urals. In a tradition established in moderntimes by Gordon Childe, virtually all of the transformations of Eastern Europe'sNeolithi
 Age human lands
ape have been assumed to be responses to prior de-velopments in the Balkan peninsula and Danube basin. We think that a body ofnew eviden
e requires a renewed analysis of the distributions of 
ultural produ
ts,peoples, and ideas a
ross Eastern Europe during the Mesolithi
 through the EarlyMetal Age within a mu
h wider geographi
 
ontext than previously has been the
ase. This in
ludes giving adequate attention to the far-ranging intera
tions of 
om-munities between the Ponti
 and Balti
 area with those lo
ated in both the Cau
asusand the Aralo-Caspian regions.We hope that this volume will 
ontribute to su
h a redire
tion of future ana-lyses. Lu
yna Doma«skaKen Ja
obs



Editorial 
omment1. All dates in the B-PS are 
alibrated [see: Radio
arbon vol.28, 1986, and thenext volumes℄ (other versions are 
ited for the wish of authors). Deviations fromthis rule will be point out in notes.2. The names of the ar
haeologi
al 
ultures (espe
ially from the territory ofthe Ukraine) are standarized a

ording to the English literature on the subje
t (e.g.Mallory 1989). In the 
ase of a new term, the author's original name has beenretained.



Balti
-Ponti
 Studiesvol. 5: 1998, 59-84PL ISSN 1231-0344Ilze LozeTHE ADOPTION OF AGRICULTURE IN THE AREA OFPRESENT-DAY LATVIA (THE LAKE LUBANA BASIN)The pro
ess involved in the initial adoption of agri
ulture and the variousaspe
ts of resear
h on this subje
t represent one of the most dis
ussed questions inthe literature devoted to European prehistory.The adoption of agri
ulture has been dis
ussed against the general ba
kgroundof plant 
ultivation and animal domesti
ation. Su
h origins are viewed only as a partof the mu
h wider pro
ess of domesti
ation [Hodder 1990:20-41℄. The latter in
ludesnot only the a
quiring of the plant 
ultivation skills and keeping of domesti
 animals,but also, most importantly, so
ial domesti
ation even before the domesti
ation ofplants and animals [Chapman 1994:133℄.The origins of agri
ulture are seen not only as an aspe
t of the e
onomy oras a means of obtaining the produ
tion, but as a part of a mu
h wider pro
ess ofdomesti
ation, 
arried out by so
ial groups with an outlook based on the importan
eof so
ial status.The aim of this paper is to sket
h in the origins and beginnings of agri
ulturein the area of present-day Latvia, utilising the a

umulated ar
haeologi
al, fossilseeds and palynologi
al material, as well as to indi
ate the possible 
hara
ter of theearly agri
ulture.Use is made of material obtained through ar
haeologi
al ex
avation in a spe
ialmi
ro-region of Neolithi
 sites: the Lake Lubana depression and its environs whi
hhas so far not been dis
ussed in ar
haeologi
al literature.The lo
ation of Neolithi
 settlement sites in wetland areas of the Lake Lubanabasin has ensured the preservation of organi
 remains, whi
h is very important foridenti�
ation and analysis of indi
ations of agri
ulture.1. THE SETTLEMENTS OF THE FIRST FARMERSThe settlements of the �rst farmers in the Lake Lubana depression are siteswith long-term o

upation on isolated headlands or areas of higher ground in thevi
inity of the lake or major rivers, with substantial post-built dwellings, hearths



60of round stones and areas suitable for agri
ulture in the vi
inity. Su
h sites mustalso provide suÆ
ient eviden
e of the skills involved in the early agri
ulture andthe pra
ti
e of this e
onomi
 a
tivity. There are four su
h settlement sites: Abora Iand Lagaza [Loze 1979:11-38℄, I
a [Loze 1993a:21℄ and Zvidze [Loze 1988a:18-74℄,whi
h are 
onsidered not only permanent sites, but also 
entral pla
es during oneparti
ular period of the Neolithi
 or even during several periods (Zvidze) (Fig. 1).These settlements also stand out in terms of the 
hara
ter of the o

upation layer,its thi
kness and density of �nds, and in having a tightly bounded, possibly en
losedspa
e.Building 
onstru
tion at these sites utilised posts and stakes of elm, spru
e,alder and aspen, as well as alder planks (wood samples from Zvidze, 1982 ex
ava-tions)1. Pines and bir
hes were also felled (wood samples from Lagaza, 1968, andAbora, 1970)2, and these spe
ies were used for stru
tural elements of buildings.These are settlements with 
losely spa
ed buildings, between and within whi
hthe de
eased members of the 
ommunity were buried (Abora I, I
a, Lagaza andZvidze) [Loze 1979:43-60; 1988a:21-23℄.The stru
tures were 
onsiderably elaborated. The buildings had a ridged roofwith overhanging eaves, an annex at one end or the other, one room (at Zvi-dze) or several rooms (at Lagaza), and a spe
ially 
onstru
ted entran
e at theend of the building (at Zvidze). An unusual building was also 
onstru
ted, 
on-sisting of two wings laid out at a wide angle to ea
h other. The building had adouble wall fa
ing the side of the settlement that had no natural prote
tion (atLagaza) [Loze 1978; 1998b℄. The massive timbers of de
iduous wood supportingthe roof at the settlement of Lagaza, as well as the six metres long ridge-pole (?)and splitted planks, and the perfe
tly sharpened ends of posts and stakes at thissite testify to developed skills in building and shaping of stru
tural elements ofdwellings.There was a large 
on
entration of material remains at these settlements, fo-und within buildings and in spe
ial areas for working parti
ular materials. A fairly
haoti
 distribution of implements and pottery 
an be seen in the upper part of theo

upation layer.The everyday utensils, hunting and �shing equipment of the inhabitants numberin the thousands. The mass �nds of pottery and their density as well as their presen
ein numeri
al terms between the 
entre and periphery of the settlements points tothe intensive use of pottery and storage of produ
ts.A developed system of ex
hange of amber for 
int from the Upper and MiddleVolga and the Dnieper basin, and amber for slate from Karelia testi�es to intensivea
tivity by the inhabitants of the Lake Lubana depression for subsisten
e needs,
reating a strategi
ally advantageous system of 
ommuni
ations between their ownarea and those of their neighbours to the east, south-east and north [Loze 1998a℄.The inhabitants of all of the sites mentioned were familiar with domesti
atedanimals: 
attle, sheep/goats and pigs [Loze 1995b:13-15℄. The minimal number of1 Wood samples identi�ed by dr M. Buss.2 Wood samples identi�ed by dr M. Buss, and by A. Rozens.
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F i g . 1. The distribution of settlements of the �rst farmers in the Lake Lubana depression in relationto the geomorphology of the region [Eberhards 1972℄. 1 - till and kame relief, 2 - range of gla
io
uvialhills, 3a - undulating and gently sloping moraine plain, 3b - undulating moraine plain with pronoun
edmoraine uvals and moraine ridges, 4 - slopes of uplands, 5 - eskers, 6 - isolated gla
iola
ustrine hills,7 - eolian relief, 8 - sandy late-gla
ial basin plain, 9 - abraded moraine plains with intermittent thin
overing of sand and boulders, 10 - the Lake Lubana and wetland depression, 11 - wetland plains, 12- deltas, 13 - shorelines of late-gla
ial and post-gla
ial water-bodies and their height above sea-level,14 - abraded hollows, 15 - out
ow valleys of late-gla
ial basins, 16 - small, poorly distin
t post-gla
ial
ood-plain valleys and river 
ood-plains of the Lake Lubana depression, 17 - valley-like hollows, 18 -dire
tion of meltwater 
ow, 19 - geologi
al se
tions, 20 - geomorphologi
al regions (1 - Gulbene Ridge,2 - Vidzeme Central Uplands, 3 - Madona-Trepe Ridge, 4 - Latgale Uplands, 5 - North Latgale Plateau,6 - Prauliene Hills), 21 - Neolithi
 sites (Z - Zvidze, A - Abora I, L - Lagaza, I - I
a).



62individuals of domesti
 animals is not great: 25 at Zvidze, 34 at Abora and 9 atLagaza [Loze 1979:Tables 12, 13; 1988a:Table 22℄. However, not all of the animalswere ne
essarily slaughtered: animals were possibly also kept for milk and wool.The ri
h hunted fauna in the Lake Lubana depression, in
luding birds and �sh,
ould have 
reated spe
ial 
onditions for supplying food resour
es and stabilisingthe subsisten
e strategy.The so
ial organisation, as seen from the burials at Abora I settlement (61individuals) [Loze 1979:43-52℄, was oriented towards re
ognition of so
ial status.Only one male grave (no. 3) was furnished with ri
h grave goods (in
luding astring of 27 te
hni
ally well-made button-shaped beads) [Loze 1979:Fig. 40℄. Thede
eased was laid in a grave together with three other individuals, in
luding two wo-men, and a pie
e of wood (a plank?) was found in this grave, resembling box-wood(Buxus sempervirens) [Loze 1995a:35℄, a 
hara
teristi
 
entral European spe
ies 
on-sidered exoti
 to the eastern Balti
.Burial no. 3 
an be 
onsidered an individual of high status, whi
h is 
on�rmedby the fa
t that one of the 
hildren (burial 18) was buried with a parti
ularly ri
hand �ne array of grave goods (2 bulging and 2 snake-like pendants) [Loze 1979:Table 5℄, indi
ating that high status 
ould be inherited. Possibly, this is a re
e
tion ofa so
ial stru
ture based on a a simple form of 
hiefdom, at a time when patrilinealorganisation had already be
ome dominant.2. CHRONOLOGY AND THE SEQUENCE OF NEOLITHIC CULTURESThe earliest Neolithi
 
ulture in the Lake Lubana depression with pottery,exhibiting a 
onsiderable number of anthropogeni
 indi
ators (fa
tors indi
atinghuman intervention in the environment), is des
ribed as the Narva 
ulture, datedto the period 4585-4100 BC∗ [Liiva, Loze 1988℄.In this 
ase the datings from the multi-layered settlement of Zvidze, in
ludingnine inter-laboratory 
omparison datings, have been used [Veksler, Punning 1988:16,17℄. Sin
e they 
orrespond only partially with the radio
arbon datings from Osa, theother Early Neolithi
 settlement in the Lake Lubana basin [Liiva, Loze 1988:Table4℄, we must assume that they re
e
t the original and thus the earliest stage ofdevelopment of the Narva 
ulture, whi
h was in existen
e up to 3780±50 BC.The next 
ulture in the Lake Lubana depression was the Comb-and-PittedPottery 
ulture. This 
ulture is dated di�erently, sin
e at both Zvidze and Osa therespe
tive layers o

ur above the layers with Narva pottery, and its 
hronologi
alboundaries are set 
onsiderably later: 3370-2800 BC.This 
ulture is followed by the Post-Narva 
ulture (represented in the 
entralpart of the eastern Balti
 by a pottery ware known from the sites of Piestina and
∗ The author used an un
alibrated version of 14C 
hronology (Editor).



63espe
ially Zvidze in the Lake Lubana depression). Compared with the Pit-and--Comb Pottery 
ulture, its upper and lower 
hronologi
al boundaries are set later:2800-2480 BC [Loze 1988a:Table 16, Fig. 74℄.On the basis of radio
arbon dates from Abora I, I
a and Lagaza, the age of theLate Neolithi
 
omplex, in
luding the Corded Ware 
ulture is between 2540 (?) /2300 and 1910 / 1820 BC [Loze 1991℄. A

ording to radio
arbon dates from Lagazasettlement, Lubana Ware of the Early Bronze Age was being made 1690-1390 BC[Loze 1979:121, 122℄. 3. ECOLOGICAL ZONESSeveral di�erent e
ologi
al zones 
an be distinguished in the Lake Lubanadepression and the surrounding area. Settlements were usually sited at the transitionbetween di�erent environments. The Zvidze site, of parti
ular interest here, is onthe very edge of an abraded moraine plain at the transition to the former bed ofLake Lubana, whi
h in the Neolithi
 was already �lled with deposits of gyttja andpeat (Figs 1, 2).The edge of the moraine plain in parti
ular, 
overed with mixed forest ands
rub, was in terms of soil 
hara
ter the pla
e that provided the opportunity for
learing the forest at some stage for �elds.However, other e
ologi
al ni
hes, too: the nearshore and shore zones (withshoreline and aquati
 vegetation) and wetlands with their soils, parti
ularly duringthe dry Subboreal Period, provided favourable 
onditions for general developmentof the e
onomy of the people inhabiting the site. Su
h zones o�ered 
onsiderablee
onomi
 potential, providing the opportunity to utilise parti
ular e
ologi
al zonesin parti
ular seasons.It is 
onsidered that an area within a 1 km radius of a site is intensively utilisedfor agri
ulture, and this is often des
ribed as the \site 
at
hment area", where treeswere felled and the �rst �elds laid out.On the other hand, the Abora I settlement was on small isolated rise on theright bank of the 60-70 m wide Aiviekste River, 
onsisting of deposits of 
lay loamwithin the Lake Lubana depression (a low area of lakes and bogs). Di�erent e
o-logi
al zones 
an be distinguished here, too. These are also re
e
ted in a 
oralanalysis of vegetation represented by seeds of 40 di�erent spe
ies [Loze, Yakubo-vskaya 1984:Table 3℄.Tree and s
rub 
oras, together with those of forest grasses and shrubs, makeup 12%, with 27% 
onsisting of bog and wet meadow 
oras and 58% representingthe dominant shore and open water 
oras.The rising proportion of aquati
 plants is possible eviden
e of 
hanges in thehydrologi
al regime: a rise in the water level in the Aiviekste River and in the



64whole of the 
ontinental water system. This is also shown by resear
h on fossilseeds at this site [Loze, Yakubovskaya 1984:Table 3℄. Also, a study of Pediastrumalgae as indi
ators of hydrologi
al 
onditions and e
ologi
al 
hanges in water-bodieshas shown that the Lake Lubana was originally a warm, eutrophi
 basin. Theseeutrophi
 
onditions were still in existen
e in the Sub-boreal Period when the watertemperature gradually fell and a transition began to a 
old, oligotrophi
 type basin[Yakubovskaya 1996℄.However, this fa
t has not a�e
ted the utilisation by the inhabitants of the siteof the e
onomi
 potential of the various e
ologi
al zones during di�erent seasons,although the 
hanges in water level eventually led the inhabitants of the Neolithi
| Bronze Age site to abandon the Lake Lubana depression entirely.The following e
ologi
al zones were found within a 1 km radius around theAbora site: forest and s
rub (i.e. suitable for agri
ulture), bog and wet meadows(suitable for pasture), and a shore and open water zone.The environs of the settlements at I
a and Lagaza 
an be similarly 
lassi�ed, thegeographi
al situation no doubt having been 
hosen in order to fa
ilitate utilisationof di�erent e
ologi
al ni
hes. 4. THE DISTRIBUTION OF SOIL TYPESThe Lake Lubana depression is �lled with fen and transitional bog peats (Tzaand Tzh, so-
alled hydromorphi
 soils), 
overing quite a 
onsiderable area: 55%[Nomals 1943:223-225, 257-261; Zarins 1974℄ (Fig. 2). These soils have been for-med in depressions and in the lowest parts of the plain, where the depression hasgradually bogged-up through the long-term e�e
t of 
ooding and high groundwaterlevel. There is no doubt that during the dry Subboreal Period at least a proportionof this area 
ould have been used for small �elds or pasture and hay-meadows. The
onditions under whi
h these wet soils were formed were dependent on the 
limate.A dry 
limate had a favourable e�e
t on the development of wetland soils (minera-lisation of organi
 matter in
reases, aeration improves). At the present day sod-gleyand gley soils (Glg and Glv, so-
alled semi-hydromorphi
 soils) 
over less than onequarter of the previously mentioned area: 12%. These are formed under very wet
onditions over 
arbona
eous substrates, as well as on sand and loam under thein
uen
e of mineral-ri
h groundwaters.Sod-podsoli
 gleysoli
 and sod-podsoli
 gley soils formed on higher ground(Pgg and Pgv, so 
alled automorphi
 soils) over loam and sand in 
oniferous forest.Table 1 gives a s
heme of soil type distributions for the environs of ZvidzeNeolithi
 site [Karklins 1995℄, whi
h 
learly shows that during the Sub-boreal periodin the vi
inity of the site forest 
learan
e was possible on the till, as well on the fenpeat soils of the former bed of the Lake Lubana (Fig. 2).
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F i g . 2. Soil map of the environs of the Zvidze site 1 - lowland bog humus soil, 2 - sod-podsoli
 gleysoli
soil, 3 - sod-gleysoli
 soil, 4 - sod-gley soil, 5 - lowland bog mu
ky-humus gley soil, 6 - the Zvidze site.Drawing by Daiga Pjatkovska.Possibly the peat layer in su
h soils already ex
eeded a thi
kness of 0.50 m and
ould also have been used for pastureland and meadows.The distribution of soil types in the Lake Lubana depression would not be
omplete without mentioning alluvial soils (Type 09, a

ording to the Latvian soil
lassi�
ation), whi
h formed in periodi
ally 
ooded river valleys on alluvium 
onsi-sting of 
lay and loam. These o

ur over deposits of gleyed 
lay or 
lay loam.There is a low degree of soil improvement in the Lake Lubana depressionand the lake basin [Mezals, et al. 1970:443℄, but the large-s
ale land improvementwork and the 
ultivation of meadows and wetlands has presently altered this view[Rubenis 1964℄.Evidently, in the dry Sub-Boreal period, when the former bed of the LakeLubana had already be
ome bogged-over, 
overed by a soil 
hara
teristi
 of transi-tional bog, the 
onditions were di�erent, sin
e, as re
ent resear
h shows, su
h soils
an be tilled if they are not subje
t to 
ooding.



66 T a b l e 1The distribution of soil types in the vi
inity of the Zvidze siteSymbol∗ Soil sub-types∗∗ Sub-type numbers Soil types∗∗∗PGg sod-podsoli
 gleysoli
 soil 8.1 0.8 podsoli
 gleysoli
 soilPGv sod-podsoli
 gley soil 8.4GLg sod-gleysoli
 soil 7.1 07.GLv sod-gley soil 7.4 gley soilsTZa lowland bog mu
ky humus gley soil 10.2 10. lowland bog peat soilTZh lowland bog humus soil 10.3
∗ After the FAO 
lassi�
ation.
∗∗ After a soil map 
ompiled by the Land Use Planning Institute for the `Aiviekste' State Farm, Madona Region,No. 419/3, 1990.
∗∗∗ After the 
lassi�
ation of soil types in Latvia [Karklins 1995:167-168℄.5. THE NEOLITHIC LANDSCAPERe
onstru
tion of the parti
ular features of vegetation development in theLake Lubana depression and the surrounding area has involved pollen analysis andthe study of fossil seeds, as well as radio
arbon datings of the boundaries betweenpollen zones. This has permitted 
hara
terisation of the lands
ape in various phasesof the Neolithi
.In the initial phase of the Neolithi
 (se
ond half of the Atlanti
 Period) thelands
ape in the vi
inity of the Lake Lubana depression was 
hara
terised by mixedforest with de
iduous trees, parti
ularly elm and oak, with pine and hazel standsde
lining at this time. This period 
oin
ides with the 
limati
 optimum, when aspenstands were dominant, with a high proportion of oak, lime, elm and hazel. Thelands
ape of this time was 
hara
terised by hemp, plantain, butter
up, groundseland primulas, all re
e
ting human a
tivity [Yakubovskaya 1997℄. The amount ofbir
h in
reased in the middle of the Atlanti
 Period. Herba
aeous plants of thetime in
luded hemp and plantain, and espe
ially mugwort and goose-foot. Thepresen
e of aquati
 plants and water-
hestnut is indi
ative of the early stages oflake transgression.At the transition from the Early to the Middle Neolithi
 the lands
ape was
hara
terised by an in
rease in spru
e and pine, with aspen and bir
h de
reasing.The presen
e of oak and lime was high in the Middle Neolithi
, but the amountof elm de
reased. The elm de
line is seen as one of the �rst indi
ations of humanintervention in the environment, or else is taken to re
e
t elm disease on a global



67s
ale. The de
line of the elm (Sb1a) in the Lake Lubana basin is dated to the period4750±60 { 4430±50 BP.At the end of the �rst half of the Subboreal Period (Sb1b), with an in
rease inthe amount of hazel, elm and aspen, there was a de
line in spru
e. In the se
ondhalf of the Sub-boreal the amount of spru
e and pine in
reased on
e again, pollendiagrams showed a de
rease in the 
urves for bir
h, aspen and mixed forest.That people were a
tive in shaping the open lands
ape of that time it is re
e
tedby the presen
e of mugwort, butter
up and groundsel. Ruderal, as well as forest andwet meadow, 
omponents 
onsist of nettles and grasses, while plants of fallow-landin
lude spurry, sheep's sorrel, ribwort and Polygonum [Yakubovskaya 1997℄.Thus, indi
ators of early farming a
tivities appear in pollen diagrams. Of theseindi
ators, pollen analysts stress plantain in parti
ular as being very hardy in pastureland in 
omparison with other plants [Andersen 1993:74℄.A

ording to palynologists, 
ommunities with these and other plants are lin-ked to forest 
learan
e and the 
reation of an open lands
ape, not only for plant
ultivation, whi
h interests us here, but also for pasture.In the Middle Neolithi
 an open lands
ape was formed, and it was pre
isely atthis time, as seen from pollen data, that the �rst small �elds appeared. The area offorest de
reased, the amount of oak and aspen fell, but an in
rease is seen in theamount of pine. 6. ARCHAEOLOGICAL INDICATIONSAr
haeologi
al eviden
e for 
hara
terising the �rst farming in the environs ofthe Lake Lubana in
ludes possible farming implements. These 
an be divided asfollows: tools for forest 
learan
e, tools for land tillage, tools for harvesting 
ereals,grain pro
essing tools and tools for working hemp and 
ax.Forest 
learan
e tools. The required wood felling tools for forest 
learan
e arerepresented by good quality 
int axes (
elts) whi
h were �xed in a wooden shaft.These are the straight thin-butted axes (Jaunsvirlauka in Zemgale and Lejas
iemsin the Vidzeme uplands) and thi
k butted axes (Nigrande and Ramtas in Kurzeme)(Fig. 3). These have been 
arefully polished. Rarer are examples with additionalfa
ets on the sides. This te
hnique of 
int knapping | grinding and polishing |is known in Europe, in
luding southern S
andinavia, from the time of the FunnelBeaker 
ulture. Su
h axes were in use for over 500 years [Nielsen 1977:69, 70℄. Theirage in southern S
andinavia is attested by over 50 radio
arbon dates. The pointed--butt and thin-butted forms are 
onsidered to be earliest, while the thi
k-butted axesare taken to be later. The latter are 
hara
teristi
 both of the Funnel Beaker 
ultureand the Corded Ware 
ulture during the period 2500-1800 BC [Nielsen 1977:6℄.
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F i g . 3. Flint axes in the area of present-day Latvia (Colle
tions of the History Museum of Latvia,Department of Ar
haeology, nos. A 10670, CVVM 59026, A 9841, A 3530): 1 - Jaunsvirlauka, JelgavaRegion, 2 - Ve
saules Sili, Bauska Region, 3 - Nigrandes Mezlauzi, Liepaja Region, 4 - Upmales Pavari,Kuldiga Region. Drawing by Marta Jankalnina.



69Thus, the 
int working te
hnique mentioned, grinding and polishing, 
ouldhave appeared in the Lake Lubana depression already at the time of the FunnelBeaker 
ulture. This was not impossible, in view of the 
hara
ter of 
int te
hnologyat this time and the 
hara
ter of the spread of innovations in this �eld. Experimentsin Denmark have reprodu
ed the te
hnique of manufa
turing su
h axes [Madsen1984; Hansen & Madsen 1983℄. It may already have been employed in the MiddleNeolithi
 in the eastern part of present-day Latvia, sin
e high quality pointed-buttand thin-butted axes have been obtained at Lejas
iems in Gulbene Region, Jaun-svirlauka in Jelgava Region, Ve
saule in Bauska Region et
.On the other hand, as indi
ated by stray �nds from Ramtas in Tukums Region,Pampali in Kuldiga Region, Milzkalne Distri
t in Tukums Region, Nigrande in Lie-paja Region and Ve
saules Seli in Bauska Region, thi
k-butted, wedge-shaped 
intaxes belonged to the people of the Corded Ware 
ulture (Fig. 3:3, 4).The hafts into whi
h 
int axes were �xed have been found mainly at settlementsites and in hoards in Denmark and Switzerland. These have been made of ash, onlyone being hewn from bee
hwood.Experiments 
ondu
ted by the Danish resear
her Svend Jorgensen in southernJutland relating to preparation, length and working of the haft, tree felling, tra
esof use on the axe blades, blade breakage, sharpening and grinding, the use-life ofthe axe et
. all indi
ate that spe
ial skills were required for hafting 
int axes, andthat the right balan
e was required between the weight of the axe and the lengthof the shaft [Jorgensen 1985:25-51℄.Lime and oak (hard woods) were easily felled, whi
h was not the 
ase withbir
h, alder and ash (soft woods). Elm (having very resistant wood) was even morediÆ
ult to fell, while bee
h sometimes presented diÆ
ulties and sometimes waseasy to fell.The 
int axes of Denmark and Switzerland were hafted in the same fashion[Wyss 1988:41, 42℄. The ratio of the length of the shaft to the hafting pla
e was5.5:1.5. The shaft was slightly bent, its thi
kened hafting pla
e being spoon-shapedin pro�le. The hole was 
ut out in the middle of the shaft, adjusted for the thi
knessof the axe to be hafted.Another type of hafting is found in the Lake Lubana depression, at the Aborasite. Only part of this haft has survived, and judging by the dimensions of the hole,it held a 2.5 
m thi
k and 3.2 
m wide stone pi
k (Inventory no. 76:3855; Fig. 8:1).An un�nished 56 
m long haft for a 
int axe (?) (Zvidze site, no. 118:1371) is aneviden
e of a di�erent form of hafting (Fig. 5:1).Soil tillage tools. Digging, hoeing and soil loosening tools are represented bya wooden spade, wooden, antler and stone matto
ks, wooden sti
ks and antlerimplements with a hole for atta
hment to a haft.A slightly rounded wooden spade with a partially preserved haft from the siteof Zvidze (Fig. 4:2) did not have its surfa
e exposed to �re [Loze 1988b:Fig. 4℄. Itis very primitive in form in 
omparison with those from the Swiss Neolithi
 sites,in parti
ular that found at Egolzwil 3 [Wyss 1988:45℄. The blade of the spade was16.5 
m wide and 12.5 
m high, the shaft having broken o� in antiquity.



70
F i g . 4. Spades made of elk antler (1) and wood (2) from the Neolithi
 sites of Abora and Zvidze(Colle
tions of the Institute of History of the University of Latvia, Department of Ar
haeology, nos.76:3685, 188, 
olle
tion of wooden artefa
ts no. 8). Drawings by Marta Jankalnina (1) and Vilnis Zabers(2). Possibly also spade-like tools made of the base of an elk antler were used fordigging (Abora, no. 76:654 and 1080). They 
ould be hafted in the same way asstone spade-like tools (Fig. 4:1) [Loze 1979:Fig. 5:5℄.Wooden matto
ks were made of one pie
e of de
iduous wood (Fig. 5:2). Thesehad a pointed oval blade 
arefully worked from both fa
es (dimensions: 18 x 9
m and 14.7 x 6.5 
m) and a slightly bent shaft [Loze 1988b:Fig. 5:5℄. This typeof matto
k, also known from the wetland dwellings of Sarnate [Vankina 1970:Fig.XIX:1-3℄ and �Sventoji lagoon sites 1B, 2B, 3B and 23 [Rimantiene 1979:Fig. 23℄,was a widespread form of hoeing tool in Neolithi
 Europe [Wyss 1988:45, Fig. 7℄.In 
ontrast to the wooden matto
ks from Sarnate and �Sventoji, the examplesfrom Zvidze do not have a thi
kening of the shaft where it joins the blade.Hoe-like stone tools, whi
h 
ould be hafted, are 
hara
teristi
 of the Late Neo-lithi
 sites in the Lake Lubana depression. Their form is not pronoun
ed, sin
estone-working (apart from 
int and slate) did not develop fully in the Stone Age.These thi
k-butted matto
ks with a heavy body and narrowed in the lower part werevery suitable for tilling the earth [Loze 1979:Fig. XXII:2℄.Tools for loosening soil in
lude red deer antlers with a drilled hole in the base(Fig. 6). Su
h loosening tools, 
onsisting of a wooden shaft and atta
hed antler, havebeen re
onstru
ted by Mats Malmer, after �nds in Skane (Beding et
.) and Gotland
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F i g . 5. Possible semi-manufa
tured shaft for a 
int axe (1) and wooden matto
k (2). Zvidze site(Colle
tions of the Institute of History of the University of Latvia, Department of Ar
haeology, nos.188:1371, 437). Drawings by Marta Jankalnina (1) and Baiba Vaska (2).
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F i g . 6. Tools for loosening soil made of red deer antler. Abora site (Colle
tions of the Institute ofHistory of the University of Latvia, Department of Ar
haeology, nos. 76:3104, 3699).(Visby et
.), where they have generally been obtained as grave goods [Malmer1962:313-321, Figs. 66, 77; Janzon 1974:Plate 30℄.Cereal harvesting tools. Knife-shaped 
int si
kles, one of the tool forms forharvesting 
ereals, were possibly known to the inhabitants of the Late Neolithi
 sitesin the Lake Lubana depression, su
h as Abora I [Loze 1979:Fig. VIII:11, 12℄ (se
ureidenti�
ation requires use-wear analysis). As seen from re
onstru
tions, 
int si
kleswere �xed in si
kle-shaped or di�erently formed wooden handles so that they 
ouldeasily be gripped [Wi±la«ski 1979:216; Korobkova 1987:Fig. 31℄.Grain pro
essing tools. For grinding, the people of the Lake Lubana depressionused grindstones and pestles.So-
alled single-handed grindstones were used for separating the grain from thehusks and for grinding the grain after it was separated from the 
ha�.The earliest grindstones (round river pebbles with one working fa
e) are 8.5-9
m in diameter and 
ould easily be gripped in one hand. Su
h grindstones are alre-ady present in the Middle Neolithi
 dwellings of the Zvidze site (no. 188:1639, 1787).Among Late Neolithi
 grindstones from Abora I, Lagaza and Kvapani II sites,there are, in addition to round forms, also oval examples (Fig. 7:2), what possiblyindi
ates that they were used as two-handed upper grindstones at the time whenthe large lower grindstone 
ame into use.



73T a b l e 2Dimensions of grindstones from the settlements of the Lake Lubana depression (
m)Site Form Inventory no. Diameter Thi
kness Length WidthAbora I oval 76:66 - 5.2 9.85 8.276:3518 - 3.8 11.4 7.876:3519 - 3.1 8.4 7.6round 76:3585 6.4 5.5 - -oval 76:3663 - 4.4 14.9 9.8Eini oval 119:344 - 3.8 8 5round 119:345 6.5 3.39 - -I
a oval 303:139 - 4.2 10.1 7.6303:156 - 0.51 8.1 6.5Lagaza oval 118:597 - 4.75 11 9.9round 118:595 7.7 5.4 - -118:594 7.2 5.65 - -There are among the examples obtained at the Lagaza site some grindstoneswhose lateral edges have been used for grinding (nos. 118:596; Fig. 7:2), and tra
esof use are also seen on both opposite fa
es of the other examples (no. 118:594)(Table 2).As established through ex
avation, grindstones are 
on
entrated in large num-bers around the hearths of the dwellings. Thus, for example in the dwellings un-
overed in Area F (
overing an area of 240 m2) 74 grindstones were found, themajority of whi
h 
ame from the immediate vi
inity of the hearth of one parti
ulardwelling [Loze 1979:Fig. 12℄.A large lower grindstone made of �ne-grained stone, was found in ex
avationsat the Lagaza site in the late 1960's [Loze 1979:Fig. XXV:7℄ (dimensions: 29.6 x24 
m; Fig. 7:3). This was very suitable for grinding grain. Eviden
e of long andintensive use is a 3.5-4 
m wide groove around the slightly oval proje
tion in themiddle.Stone pestles were present as a tool for grinding grain in the area of present-dayLatvia already from the Middle Neolithi
. A part of su
h a tool was obtained atthe Zvidze site (no. 188:2454). Worthy of mention is the parti
ular form of pestle:a 17.35 
m long pebble with a 
ompletely smoothed surfa
e and round se
tion



74 T a b l e 3The measurements of the pulley sheave of weawing spindlePottery ware Site Inventory no. Diameter Thi
kness RemarksPost-Narva Zvidze 188:2366 6.8 0.8188:708 6.5 0.95 semi-manufa
turedTextile impressed Eini 119:319 6.4 1 fragmentPost-Narva Lagaza 118:547 6.5 0.7 semi-manufa
-tured118:264 6 1.3118:191 3.1 0.9 mu
h usedLubana Late Neolithi
 101:24 3 0.7 mu
h usedand Early BronzeAge site atthe mouth ofthe r.MalmutaAbora 76:1342 4.7(3 
m in diameter) [Loze 1988a:Fig. XXIII:1℄. Ar
haeologi
al parallels indi
atethat pre
isely this form of tool was used together with `saddle querns' for grindinggrain in the Neolithi
 of Asia [Wang Xing-guang 1995:Figs. 15-17℄.There is other eviden
e of agri
ulture, too: spinning and weaving tools andpossible elements thereof.Spinning implements. Among spinning utensils are the spindle whorls obta-ined in ar
haeologi
al ex
avations. The earliest of these are dis
oidal forms madefrom 
at sherds of pottery, with the edges rounded and a hole drilled in the
entre for �xing to a spindle. Often these spindle whorls still show potteryde
oration.Spindle whorls have been made from pot-sherds with 
ompletely smooth sur-fa
es (Lagaza, no. 118:547), with de
oration of wrapped 
ord impressions (Lagaza,no. 118:264) and textile impressions (Eini, no. 119:319). One example has alsobeen found of a spindle whorl with a linear design (Zvidze, no. 188:354, 2366;Table 3).The mean diameter of spindle whorls is 6.5 
m, and 0.5 
m for the hole. Thethi
kness of the spindle whorls is the same as for the respe
tive pottery forms.Weaving implements. Weaving equipment and elements of su
h utensils ob-tained in ar
haeologi
al ex
avations 
an be 
onsidered indire
t eviden
e of thepresen
e of early farming. In this 
ase, use 
an be made of ar
haeologi
al eviden
e



75of fabri
 making. This in
ludes textile impressions on pot-sherds, as well as woodenshuttles. Fragmentary shuttles obtained in the Middle Neolithi
 layers at the siteof Zvidze are re
tangular in form with a hole in the middle and symmetri
allyor asymmetri
ally worked ends [Loze 1988a:Fig. XXXVI:10, 12℄, reminis
ent of aperforated shuttle a

ording to the 
lassi�
ation given in ethnographi
 literature[Alsupe 1982:Fig. 32:5℄. (Fig. 8:2, 4). It is possible that already in the Middle Neo-lithi
 the verti
al loom was used for joining plant �bres. It is diÆ
ult to 
onne
t themany �nds of wooden elements (rods, poles, thin rods et
.) with a de�nite type ofverti
al loom.They resemble warp poles, dis
ussed in ethnographi
 literature [Alsupe 1982:Fig. 23:1℄. They 
onsisted of two 1.9-2.3 m high verti
al poles with pegs (of pineor bir
h) and two horizontal rods joining them. It is mentioned that in terms of
onstru
tion they resemble a verti
al loom and 
ould be used for arranging thewarp. They are 
lassi�ed as portable warp poles, whose fun
tion was to prevent theweaver from tangling up the warp. The pegs are more 
losely spa
ed than those ofordinary looms.Tools for pro
essing hemp, nettles and 
ax. The earliest hemp, nettle and
ax pro
essing tools in the Lake Lubana depression are represented only by swin-gles, be
ause among the wooden artefa
ts from the Zvidze site there are somewhi
h 
losely resemble ethnographi
 examples in terms of form and 
ross-se
tion.Ethnographers distinguish knife-like and re
tangular single-sided and double-sidedswingles [Istoriko-etnogra�
heskiy atlas, 1985:Fig. 159℄, often made of bir
h [Ligers1952:123℄.A

ording to �nds from Zvidze, single-sided swingles were of rounded triangularse
tion, 18 
m long, with a 5.5 
m wide blade [Loze 1988a:Fig. XXXVI:13℄ (Fig.8:5, 6). It is possible that single-sided swingles were also 
onsiderably wider. This isshown by heavily worked examples with a broad blade and a broken handle [Loze1988a:Fig. XXXVII:1, 3℄. Judging from ethnographi
 material, the blades of single--sided swingles may have been 
at or segmental in se
tion, the handle being roundor rounded re
tangular in se
tion [Istoriko-etnogra�
heskiy atlas, 1985:Fig. 139℄.It is possible that a wooden 
omb (Fig. 8:3) also relates to pro
essing, i.e.
ombing, of hemp and 
ax �bres [Loze 1988a:Fig. XLI:1; 1988b:Fig. 2:1;℄. Bits ofwooden boards found at Zvidze, Abora and Lagaza 
ould be eviden
e of so-
alledtablets, or smooth supports, used when pro
essing hemp and 
ax �bres with aswingle.Hemp �bres were used for making rope and fabri
s. Mention should be madeof a spe
i�
 features of hemp pro
essing, for hemp is a dioe
ious plant [Ligers1952:127℄. The male plants were plu
ked �rst (immediately after 
owering) andprovided �ner �bres.Hemp seeds were also used as food, being heated and then 
rushed in a mortar.Hemp 
our mixed with fats has been used as food.The nettle is the oldest �bre plant in Latvia. It 
ould be used for spinningthread and weaving 
loth. It is possible that tools like the ones des
ribed abovewere also used for pro
essing these �bres.



76 7. FARMING AS REFLECTED IN POLLEN SPECTRAThe results of pollen analyses represent one of the main 
lasses of eviden
e inthe study of initial farming systems, as well as later ones.In the Lake Lubana depression too, pollen of 
ultivated plants, together withtheir a

ompanying synanthropi
 plants (weeds) serves to 
hara
terise the 
ultiva-tion of 
ereal 
rops during the respe
tive periods of the Neolithi
 habitation.Hemp (Cannabis sativa) appears sporadi
ally in the pollen spe
tra of the LakeLubana depression (at Zvidze) already in the Early Neolithi
 layers, and 
an betra
ed without interruption from the Middle Neolithi
 onwards [Yakubovskaya1997℄.Along the Lithuanian 
oast hemp �bres were used in everyday life, as shownby �nds of seeds and a pie
e of string from a Middle Neolithi
 site in the �Sventojilagoon (no. 32) [Rimantiene 1979:75, 168℄, as well as hemp pollen in the LateNeolithi
 sites at �Sventoji (nos. 1A and 9).There is little data relating to the use of hemp �bre in the Neolithi
 of pre-sent-day Poland. Its possible presen
e is only noted in the territory of the Li-near Pottery 
ulture (around 4000-4200 BC) in north-western Poland [Wi±la«ski1979:179℄.Barley (Hordeum vulgare) has been found in a di�erent area | on the shoreof the Greater Lake Ludzas, where a half of a seed was found in the vi
inity of ahearth at the Krei
i Neolithi
 settlement [Rasins, Taurina 1983:154℄.In the vi
inity of the Lake Lubana, barley pollen appears in the lower and upperse
tions of the Middle Neolithi
 layer of pollen spe
tra [Yakubovskaya 1997:157℄.This is possible eviden
e of a hiatus in the 
ultivation of barley. The presen
eof this pollen is low in per
entage terms. Previously it was the 
ereals, in
ludingbarley, from Kivutkalns along the lower Daugava (Late Bronze Age) that served to
hara
terise early the farming [Graudonis 1989:72℄. Barley pollen has been foundin the Middle Neolithi
 o

upation layer, whose age, as indi
ated above, has beendetermined through radio
arbon dating [Loze 1988a:Table 19℄. This means that theinitial pro
ess of 
ereal 
ultivation, in
luding that of barley, started two thousandyears earlier.Of 
ereal 
rops, barley and millet have been found in the Neolithi
 sites alongthe Lithuanian 
oast at �Sventoji [Rimantiene 1979:168; 1994:129℄. Also, Gaerte[Gaerte 1929:32℄ mentions a �nd of a husk of two-row barley at a site on theCouronian Spit.Barley was known at the Linear Pottery 
ulture and the Funnel Beaker 
ul-ture sites in Poland [Wi±la«ski 1979:Fig. XLVI℄, as well as the Tripolye 
ulture, theGlobular Amphorae 
ulture and the Corded Ware 
ulture sites in 
entral Europe[Wi±la«ski 1979:Fig. L℄. It has also been found at the Funnel Beaker 
ulture set-tlements in the south-western part of Skane [Larsson 1985:56℄, and it is thoughtthat barley was mu
h easier to 
ultivate than einkorn or emmer wheat [Larsson1985:89℄. There are also indi
ations that barley is less sensitive to 
old.



778. THE INITIAL DEVELOPMENT OF AGRICULTURAL SKILLSAr
haeologi
al and palynologi
al indi
ations of elements of farming in the LakeLubana depression and the vi
inity lead to the 
on
lusion that the people living inthis area had possibly begun to pra
ti
e shifting 
ultivation.Shifting 
ultivation is a small-s
ale form of agri
ulture, interpreted as a land--extensive and labour-intensive subsisten
e system, be
ause the 
leared areas, nolarger than 4 ha, provided a good return for only a short period (one to three years).At the same time, the pro
ess of forest 
learan
e, 
ultivation and harvesting requiresintensive human a
tivity, with the use of tools su
h as axes, knives, matto
ks anddigging sti
ks [Harris 1972℄. This form of small s
ale agri
ulture is usually asso
iatedwith a low population density or sparsely distributed settlements with a populationbelow 250.Shifting 
ultivation is 
onsidered parti
ularly suitable for forest e
osystems,sin
e the vegetation of the �elds 
leared in forest 
ontains a higher potential ofnutrients to be used for produ
tion than �elds established in s
rub or grassland. Agrain 
rop, ri
h in proteins, 
onstitutes a larger reserve of food, when it is 
ultivatedin ash and soil, than does a root 
rop grown under the same 
onditions. It is the
ereals that require a 
hange in the site of 
ultivation, and for this reason the �eldsare shifted often, with a large territory used by ea
h 
ommunity.The development of farming skills in the Lake Lubana basin 
an be dis
ussednot only on the basis of the spe
i�
 body of eviden
e des
ribed here, but also againsta mu
h broader ba
kground.As mentioned above, the origin of agri
ulture is seen as part of a broad pro
essof domesti
ation of the lands
ape by so
ial groups [Chapman 1994:113℄.One of the most important details related to this question is the modelling ofthe initial farming over large regions, 
on�rming or refuting hypotheses of indige-nous origin or di�usion.Without attempting to produ
e a model of the �rst farming, whi
h shoulddoubtless be 
ondu
ted at a larger s
ale, 
overing the eastern Balti
 region, someof the basi
 prin
iples will be sket
hed in whi
h should be taken into a

ount wheninterpreting this question as it applies to the Lake Lubana depression.First, attention should be given to the long-term settlement of this region.This is indi
ated by the su

ession of o

upation layers at the Zvidze site, showinguninterrupted settlement in the Mesolithi
 and Neolithi
 [Loze 1988a:18-23℄. Ar-
haeologi
al ex
avations here show the su

ession from Mesolithi
 to the Neolithi
o

upation layers and the 
hara
ter of artefa
t assemblages, and provide eviden
eof the 
hara
teristi
s of the 
ora and fauna of parti
ular phases of settlement.Long-term settlement at Zvidze possibly indi
ates that the lo
al 
ommunityasso
iated the 
hoi
e of this settlement site with the regular utilisation of the LakeLubana and its shore zone, as well as initial use of pasture land and �elds. This isshown by seed samples from the Zvidze site. Dominant are aquati
 grasses (40%)and grasses of the lakeshore (24%). Wetland and wet meadow plants (19%) and



78trees and shrubs (10%) are worse represented in the e
ologi
al stru
ture of seed
oras [Loze, Yakubovskaya 1984:90, 91℄.Zvidze is one of the very rare sites on the eastern shore of the Balti
 Sea withan o

upation layer in situ, re
ording the beginnings of the 
hange in subsisten
estrategy, marked by the transition from a hunting and gathering subsisten
e strategyto agri
ulture. It is possible that long-term settlement re
e
ts a de�nite world viewof the inhabitants, involving the long-term use of a 
ertain 
hosen settlement, tothe extent that it was also adapted to a di�erent subsisten
e strategy.Se
ond, it should be noted that there are no indi
ations in the Lake Lubanabasin of the arrival of a new 
ulture, whi
h 
ould have brought with it the skillsrelated to agri
ulture. However, at the Zvidze site, a small amount of the Fun-nel Beaker pottery has been found [Loze 1988a:Fig. LVIII:1-3℄ indi
ating 
onta
tsbetween the people of the Lake Lubana depression and the people of this 
ulture.Thus we 
an ex
lude the possibility of a 
ulture-bearing migration, whi
h 
ouldhave indu
ed 
hanges in the e
onomi
 stru
ture of the lo
al tribes prior to theCorded Ware 
ulture.The pointed-butt and thin-butted 
int axes for tree-felling and forest 
learan
e,whi
h have been re
overed as stray �nds in the area of present-day Latvia, donot, with rare ex
eptions, repli
ate 
hara
teristi
 western, i.e. 
entral European andS
andinavian, forms of 
int axes of the Funnel Beaker 
ulture.Third, is should be borne in mind that agri
ulture in the Lake Lubana depres-sion was being adopted in an area very ri
h in natural resour
es. This is indi
atedby the thi
k Neolithi
 o

upation layers at the Zvidze site whi
h have produ
edremains of a large number of spe
ies of forest fauna (wild boar, elk, roe deer, reddeer and auro
hs), as well as wide-ranging information about Neolithi
 diet, sin
ethe re
orded data provides eviden
e of intensive everyday use of birds and �sh,as well as water 
hestnut, hazelnut, 
hi
k-weed, reed, stinging nettle et
. [Loze,Yakubovskaya 1984:88, 89℄.Fourth, it should be noted that it was pre
isely in the Middle Neolithi
 thatthe Lake Lubana depression, whi
h 
ontinued to be
ome bogged up, was denselypa
ked with new settlement sites, whi
h doubtless indi
ates a sudden 
hange in thedemographi
 situation. On the other hand, the Mesolithi
 settlements, in
ludingthe Osa site, ex
avated by Zagorskis [Zagorskis 1978:660-662℄ were lo
ated only onthe shore of the former bed of the Lake Lubana at a height of 94-95 m above sealevel. An in
rease in the population and the siting of settlements in the immediatevi
inity of the new, 
onsiderably lower, shoreline of the Lake Lubana (Sulka andKvapani II in the Middle Neolithi
, Asne I and Malmuta II in the Late Neolithi
),as well as in the major Aiviekste system of water
ourses (Dzedziekste, Nainiekste,Piestina et
.) indi
ates that newly bogged over areas were being settled and thatpeople were entering a new environment whi
h initially had not been utilised |with all of the 
onsequen
es that this entails. At the same time, intensive Neolithi
settlement at the Zvidze site, on the shore of the former bed of the Lake Lubana(on the edge of the undulating till) at a height of 94-95 m above sea level, wasexperien
ing its most intensive period of a
tivity.



79It is possible that the inhabitants of these new settlements, who made theirhomes in a di�erent environment from that found at Zvidze, kept to the samee
onomi
 regime, but were no longer bound by the view of their prede
essors thatit was ne
essary to 
ontinue to live at the \spe
ially 
hosen pla
e".The settlement of new areas was of great signi�
an
e. It is thought that thisstabilised the e
onomi
 regime and broadened the sphere of a
tivities 
ondu
tedby the people of the region: they began to herd domesti
 animals and 
ultivate
ereals. However, it should be noted that the bogged-over areas were subje
t to
hanges in the water 
onditions both during the Atlanti
 and the Subboreal Periods,whi
h for
ed the inhabitants to move to higher ground | islands and headlands| in the wetlands on at least a few o

asions at 
ertain times in the Neolithi
.It is generally agreed that hunter-gatherers used natural resour
es within a ra-dius of a two hour's walk, while for farmers and sto
k-keepers this radius was onehour's.It is of 
ourse diÆ
ult to judge, to what extent the uninterrupted o

upationof the Zvidze site was in
uen
ed by so
ial aspe
ts su
h as the links to the past andthe an
estors, but the so
ial value of this site together with its fun
tion of providingnatural prote
tion and its e
onomi
 aspe
ts, 
ould no doubt have served to maintainuninterrupted settlement.Fifth, the sedentary 
ommunity that inhabited the Zvidze settlement was notthe last to make use of this area. Late Neolithi
 sites have also been ex
avated,and there are indi
ations that Early and Late Bronze Age, as well as the Iron Agesettlements, dis
overed during ar
haeologi
al survey work between 1961 and 1990were also sited here.Also, the medieval village at Smaudi was lo
ated only a few hundred metres tothe west of Zvidze Neolithi
 site on the shore of a reli
t lake | an overgrown bay ofthe former bed of the Lake Lubana [Loze 1974:41-44℄. An Early to Late Iron Age
emetery was sited immediately adja
ent [Loze 1974:42-44℄. These fa
ts indi
atethat settlement was uninterrupted and 
learly point to produ
tive utilisation of thisarea over the 
ourse of millennia.Sixth, indi
ations of intensive farming (with mass �nds of grindstones | anaverage of 40 per 100 m2) in the 
entral part of the Late Neolithi
 site of AboraI indi
ate a 
on
entration of settlement by another sedentary 
ommunity. Inten-si�
ation of agri
ulture is eviden
e of a
tive development of this subsisten
e stra-tegy, with the use of an assemblage of grindstones of the hand quern type andpestles and mortars (Fig. 7), possibly at the same time handling a small herd oflivesto
k. Hunting, �shing and gathering still provided most subsisten
e needs. Ho-wever, this site, unlike the site of Zvidze, was in later times, in the Middle andLate Iron Age, utilised only on a seasonal basis, be
ause of the geographi
al situ-ation: the rapid bogging-up of this area did not permit habitation after the BronzeAge.Seventh, it is thought that the further adoption of agri
ulture was fosteredby the in�ltration of small groups from the Corded Ware 
ulture into the LateNeolithi
 
ultural environment [Loze 1979:40, 41℄. The people at the Abora I site,
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F i g . 7. Upper grindstones from the Kvapani II (1) and Lagaza (2) sites, lower grindstone from theLagaza site (3). (Colle
tions of the Institute of History of the University of Latvia, Department ofAr
haeology, nos. 194:693; 118:596, 290). Drawing by Marta Jankalnina.who represented a new 
ultural environment, also started to adopt pastoralism∗.They buried their dead in spe
ial 
hambers (?) between buildings or within anen
losed area in the settlement itself, rather than at spe
ial burial sites, providingthe dead with the possibility of being permanently among the living. There mightbe reserved the far end of the house or the area between houses, depending onwhether the hearth was in the middle or the front of the dwelling.This fa
t is given parti
ular attention in interpretations of the domesti
ationpro
ess, and is 
onsidered a sign of the domesti
ation of so
iety [Hodder 1990:29℄.
∗ Palynologists have 
onsiderable eviden
e permitting 
hara
terisation of pasture-land in the Lake Lubana de-pression and the environs.



81Eighth, 
hanges in Neolithi
 symbolism 
an also be a

epted, whi
h, like so
ial
hanges, 
ould have o

urred in advan
e of e
onomi
 
hanges. These 
hanges tookpla
e 
on
omitantly and were a re
e
tion of the world view and so
ial stru
ture ofthe respe
tive period. With the integration of the people of the earliest CordedWare
ulture into the lo
al environment and the 
reation of a new 
ultural environment,agri
ultural symbols were introdu
ed: solar and lunar signs (in the form of pendantsand ornaments) [Loze 1994a; 1994b℄.Also a hypothesis has been put forward linking the 
onstellation Taurus with thean
ient agri
ultural 
alendar, spe
i�
ally the time of spring sowing and the adventof summer [Chmykhov 1990:276-288℄.The Taurus 
onstellation is seen in dis
 pendants whi
h are widespread inEurope and whi
h in the Lake Lubana depression were made of amber and wornby women, a

ompanying them to the world beyond the grave [Loze 1993b; 1993
℄.Changes in world view and so
io-e
onomi
 developments are also re
e
tedin the Late Neolithi
 art, su
h as a bull's head representation as a 
int s
ulpture(from Lagaza), whi
h surprises the viewer with the superbly exe
uted 
urved horns
hara
teristi
 of this parti
ular animal and the stylised proportions of the head.This symbol, like those of the sun and moon, are asso
iated with the 
han-ging seasons, one of the main determinants of the agri
ultural 
y
le. Observing the
alendar was one of the main pre-
onditions for obtaining a su

essful | thoughas yet small | harvest, whi
h was perhaps not insigni�
ant, bearing in mind thepossibilities of the early farming.It is possible that the role of the bull in the adoption of the new e
onomi
regime was mu
h greater than hitherto 
onsidered [Graudonis 1967:118; 1989:76,77℄. This is also shown by a model of a yoke for oxen found at a Late Neolithi
site at �Sventoji (no. 4A) on the north-west 
oast of Lithuania [Rimantiene 1994:Fig. 53℄.It seems that the use of the horse in the Late Neolithi
 was linked to transportrequirements, i.e. riding, as shown by part of a bridle bit found in the Lake Lubanadepression (Abora; 
olle
tions of the Latvian Institute of History at the Universityof Latvia, no. 76:3441). Establishing whether the horse was domesti
ated does,however, depend very mu
h on the degree of wear of the pre-molars.The �rst farming in the Lake Lubana basin indi
ates the beginnings of theadoption of agri
ulture (Zvidze), and the intensi�
ation of farming skills in the laterpart of the Stone Age in this same region (Abora I) shows the gradual developmentof this e
onomi
 a
tivity, along with 
hanges in symbols and so
ial stru
ture.That this e
onomi
 system was gradually developing is shown by the siting ofBronze and Iron Age settlements and medieval villages in the vi
inity of the LakeLubana beyond the bounds of bogged-up areas, maintaining some of the previoussettlement sites in the Lubana wet meadows for seasonal a
tivities.Finds of Striated Pottery show that Late Bronze and Early Iron Age farmers(1300 BC to the se
ond or third 
entury AD) made use of higher ground along thebanks of the Rezekne (Ideni and Zoseri), Malta (Kup
i and Zvejsalas) and Sulka(Sulagals) rivers, also establishing settlements on the shores of the Lake Zvidzes
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F i g . 8. Fragment of a handle of a stone matto
k (1), fragments of shuttles (2,4), 
omb (3) and swingles(5,6) from Abora (1) and Zvidze (2-6) (Colle
tions of the Institute of History of the University of Latvia,Department of Ar
haeology, nos. 76:3855, 188:477, 484, 116, 433, 476). Drawing by Marta Jankalnina.



83(Smaudzi and Zvidze). This is a period when the �rst forti�ed settlement appearedat the south-east end of Ideni ridge [Loze, Vasks 1974:48-50; Vasks 1994:65-73℄.This is also a time of 
ardinal 
hanges in so
ial stru
ture, with the beginnings ofthe so-
alled period of tribal so
iety. The system of forti�
ations dis
overed here(defensive dit
hes and wooden palisades) served to prote
t not only the people livingat this site, but also those of the open settlements dis
overed in the immediatevi
inity, also se
uring the produ
ts of farming labour (grain and other seeds of
ultivated plants).Eviden
e of farming in this period 
omes in the form of seasonal a
tivities in thearea of the present wet meadows, possibly involving haymaking and pasture alongthe banks of the Aiviekste (Abora I and Lagaza), Malta (Jasubova) and Rezekne(Kvapani II) rivers.The people making Early Iron Age textile impressed pottery after the se
ondor third 
entury AD 
ultivated �elds on higher ground along the lower 
ourse ofthe Rezekne River (Kvapani Laivu Baze, Mikuli, Zoseri and Lielie Idini), on theIdeni hill (Brikuli) and on higher ground along the lower 
ourse of the Malta River(Kup
i and Zvejsalas), along the middle 
ourse of the Sulka (Sulagals) and on risesse
ure from 
ooding in the basin of the Malmuta River (Adumeni I and II), as wellas on the present shore of the Lake Zvidzes (Smaudzi and Zvidze).There is 
onsiderable eviden
e of seasonal a
tivities of the people produ
ingtextile impressed pottery in the bogged-up depression of the Lake Lubana along thelower 
ourses of the rivers: Aiviekste (Abora I and Lagaza), Malmuta (Malmuta Iand II) and Rezekne (Kvapani I and III).On the other hand, the farming people making plastered pottery in the Middleand Late Iron Age (�fth to tenth 
enturies AD) utilised areas of fertile alluviumon the banks of the rivers: Piestina (Maza Osa, Liela Osa and Galeji), I
a (Sala),Rezekne (Kvapanu Laivu Baze, Mikuli, Pasloka, Zoseri and Ideni), Malta (Kup
iand Zvejsalas), Malmuta (Adumeni I and II) and Aiviekste (Naglini). They also
ontinued to 
ultivate �elds on the shore of the Lake Zvidzes (Smaudzi and Zvi-dziena).Like many previous generations, the makers of plastered pottery made seaso-nal 
amps on the banks of the Aiviekste (Abora I), I
a (I
a and Upesgala Li
is),Rezekne (Kvapani II and III) and the lower 
ourse of the Malmuta (MalmutasGrva).That areas of higher ground with mineral soil within the present area of theLubana wet meadows were used for growing summer 
ereal 
rops during 
er-tain periods is shown by the use of the Abora site for agri
ulture in the 1920'sand 30 s.Thus, the Lake Lubana depression with the Stone Age sites in the presentlybogged-over areas and sixty newly dis
overed settlements and village sites (Bronzeand Iron Age, Middle Ages) outside of this zone, 
onstitutes a spe
ial mi
ro-region.This is an area very well suited for large-s
ale interdis
iplinary resear
h not only
on
erning early and developed shifting 
ultivation, but also 
ultivation of perma-nent �elds.



84 9. MODELLING THE PROCESS OF ADOPTION OF AGRICULTUREModelling of the pro
ess of the adoption of agri
ulture is not possible wi-thout resear
h on a spe
i�
 body of data. For this reason, an understanding ofthis pro
ess in the Lake Lubana basin needs to utilise the above des
ribed body ofeviden
e gathered over the 
ourse of de
ades, in
luding studies of the palaeoge-ographi
al situation and environment of the �rst farming settlements, requiring a
onsiderable amount of work, whi
h needs to be seen against the general 
ultu-ral ba
kground [Eberhards 1969:59-63; 1981; 1989; Dolukhanov, Levkovskaya 1971;Loze, Eberhards 1983:116, 117; Loze, et al. 1984℄. Modelling of the adoption of the�rst farming in the Lake Lubana basin 
ould be 
ondu
ted as follows:1. A 
ontinuous line of 
ultural development is 
on�rmed (Mesolithi
 to MiddleNeolithi
), envisioning a pro
ess of lo
al, pea
eful adoption of agri
ulture wi-thin a parti
ular so
ial environment (without the parti
ipation of immigrants)as a result of di�usion (the time of the Funnel Beaker 
ulture);2. A 
ertain in
ux of so
ially organised people is admitted (in�ltration of smallgroups of the earliest Corded Ware 
ulture) in the Late Neolithi
, already fa-miliar with agri
ulture, furthering the pro
ess of the introdu
tion of this a
tivityinto the lo
al 
ultural environment;3. Intensi�
ation of the pro
ess of the adoption of agri
ulture in the Late Neo-lithi
 and the transition to the Bronze Age, with pronoun
ed 
hanges in sym-bolism and so
ial stru
ture, marked the possibility of gradual stabilisation ofthe introdu
tion of this farming a
tivity, whi
h was interrupted by 
atastrophi

hange (
hanges in the water regime in the Lake Lubana basin, whi
h led torapid paludi�
ation) and for
ed the people living in the region to settle outsideof the area of the present-day wet meadows. Translated by Valdis B−erzin�s
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