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EARLY NEOLITHIC AT THE ICA SETTLEMENT SITE 
(Lake Lubana Depression) 

ILZE LOZE 

Research on the Early Neolithic of the present 
tnilory of Latvia is closely connected with the dis
aweryofsettlements in the Lake Lubana Depression 
Idarchaeological excavation at these sites. Study of 
tIr Early Neolithic began only in the first half of the 
l%Os, notwithstanding the fact that the first 
Itbaeological excavations at the lea settlement site 
• the Lubana wetlands were conducted by Eduards 
Storms already in 1938-1939 (Sturms n.d.). The site 
ad been discovered by crop technician of the Lake 
Lubana land improvement and building works, 
engineer A. Turnis, who in 1937, following the straigh
tiling of the bed of the River lea, drew attention to 
!beoccupation of the area of the "Swedish Bank" in 
!be Slone Age. 

TOPOGRAPHIC CHARACTERISTICS OF THE 
leA SETTLEMENT 

The lea site is located in the eastern part of the 
Lake Lubana wetlands, at a bend in the bank of the 
kft tributary of the River Aiviekste bearing this same 
name, where the relief rises above the surrounding 
wetland area. The site is at one of the last bends in 
this former riverbed to the west of the hill at Sala, 
and more than one kilometre east of the former Lake 
Vejezers, drained in the 1960s (Fig. 1). It is bounded 
by Bcrzpils on one side and the Sala bogs on the other 
(Nomalis 1943, 296). The River lea is regulated in its 
lower course, deepened and straightened for a length 
of 11 km (Melioracijas 1970, 51). The mouth of the 
river is 8 km from the present outlet of the River 
Aiviekste from Lake Lubana. The river valley along 
its lower course is wide, forming an extensive plain on 
both banks, which was formerly always inundated 
during spring floods. The drainage basin of the lea at 
it confluence with the Aiviekste is 1054 km2 (Bieli 
1974,24). The River lea rises in the northern part of 

• 
the Latgale Uplands, flowing out from Lake Caksu, 

and it is 68 km in length (Tomass 1937, 73), of which 
the final 28 km pass through the Lubana Plain. Prior 
to regulation the waters of the River lea flowed into 
the right branch of the Aiviekste, the Kalnupe, 
entering it at its middle course. Now it joins the 
Aiviekste south of the former Kalnupe, flowing into 
the Verde Canal. The site is on a rise forming an island 
(Fig. 2), and its occupation layer formed over the 
course of millennia not only on the island itself, but 
also on the plain immediately north-west of it when 
the fall in the water-level in the Lubana basin 
permitted settlement on the lower part of the bank as 
well. Occupation layers have also accumulated at the 
top of the slope of the former bed of the River lea, 
preserving in fragmentary form traces of the earliest 
occupation. As a result, the lea site is particularly to 
be preserved, being a rare site of this type, and in fact 
the only one among tho e discovered in the Lake 
Lubana Depression and elsewhere, in whose territory 
Early, Middle and Late Neolithic occupation layers 
have accumulated, along with finds from a stratified 
occupation layer of the Bronze Age. 

ARCHAEOLOGICAL EXCAVATIONS IN 
1938 AND 1939 

This article discusses the remain of the initial 
occupation of the lea site, both from the washed out 
occupation layer, and from the occupation layer pre
served in situ. These can be traced owing, in the first 

• 
place, to excavations by Eduards Sturms in 1938 and 

• 
1939 (Sturms n.d.). In the course of this work it was 
established that the raised part of the site in the form 
of an island covered the area of 2300 m2• Excavation 
was conducted not only in this area, but also on a shoal 
in the former bed of the River lea in the immediate 
vicinity of its new, straightened bed, where a thick layer 
of refuse had accumulated, wa hed out of the occu
pation layers of the site as the riverbed meandered. 
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Fig. 1. Location plan of lea settlement site and excavated areas. Scale 1: 5000. 
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As noted in the report by Eduards Sturms on the 1938 
excavations, "these finds formed a thick layer", where 
a 2 m wide and 3.54 m long trench was excavated 

v v 

(Sturms n. d.). Up to a depth of 0.50 m, as Sturms 
writes, "this excavated area consisted entirely of a 
spread of pot-sherds and animal bones, which 

Fig. 2. View of the lea site from the south- east. Excavations 
in 1988. 
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disappeared on the left bank of the river" (i.e. til 
bank where the site was located - 1. L.). It was fortli 
reason that the excavation area, which gained til 
name "lea Shoal", was laid out right next to thesIm 
on the left bank of the former riverbed, and the eXJ» 
sure was given the name "lea Stream Section". 

Collected from the shoal were 285 fragmentsi 
pottery and 20 bone and antler artefacts in 1938,and 
1100 fragments of pottery, 140 bone and 32 antkr 
artefacts in 1939, including finds relating to the ~ 
Neolithic. 

The lea Stream Section on the north-weSlernsik 
of the excavated area was described as follow (Fig. 
1) 0.00-0.35 m ploughsoil; 2) 0.35-0.55 m dark 
3) 0.55-1.45 m alternating white and dark layers 
alluvium); 4) 1.45-1.60 m layer of white sand; 5) 
1.80 m black layer ofwa hed up wood; 6) 1 
layer of finds; 6) from 2.20 m layer of clay. 

As can be seen from the photograph by 
(Fig. 3), the layer of finds at a depth of 1.80-2.20 
was perfectly conserved and had remained intact 



Fig. 3. South- east section of the lea stream. Excavations by 
Sturms in 1939. (Archive. Museum of History of 

Latvia, No. 225: 11). 

to the time of excavation. There is reason to believe 
that at this particular depth below the peaty layer Early 
j eolithic artefacts and pot-sherds may also have been 
concentrated in situ. Unfortunately, there are no more 

v 

specific notes by Sturms regarding this excavation and 
the section of the shoal. However, in the lower part of 
the photograph it can be seen clearly that below the 
white alluvial sand there is a darker layer, and below 
this there are 3-4 thin alluvial sand layers of varying 
thickness overlying the clay. This latter stratigraphy 
may have permitted recovery of in situ finds, which 
was not given enough attention because time was short. 

Especially now that excavations have also been 
conducted on the lower part of the bank at the lea site 
to the north-west of the raised eart of the site, where the 
areas excavated by Eduards Sturms in the 1930s and 
Francis Zagorskis in 1964 producing Middle Neolithic 
material are located, the collection of Early Neolithic 
implements and pot-sherds has become the third largest 
series of Early Neolithic artefacts and collection of 
pottery after the Osa and Zvidze ettlements. 

THE DEVELOPMENT OF THE CONCEPT OF 
THE EARLY NEOLITHIC IN THE EASTERN 

BALTIC 

Development of this concept relates to research 
in the 1950s, since the material recovered from the 
shoal at the lea site, as can be seen in the master's 

-
degree paper by Erika Krumil)a form the 1940s, has 
been treated as belonging to the Comb-and-Pit Ware 
and Corded Ware Cultures (Krumil)a n. d.). The 
situation changed rapidly in the 1950s when Estonian 
archaeologist Lembit Jaanits began detailed research 
on Neolithic settlement sites, and it was established 
that Early Neolithic pottery, much earlier than the 
Comb-and-Pit Ware, could be traced stratigraphically 
in Estonia. This was found in a multi-layer site imme
diately above the natural subsoil below layers contai
ning Comb-and-Pit Ware. It was at the Akali settle
ment site at an ox-bow lake of the River Emajogi 
near the western shore of Lake Peipu , that a refined 
method of find recording, establishing the pottery 
ware and find depth, and a very fine system of find 
coordinates permitted introduction into Eastern 
Baltic archaeological literature of a pottery complex 
which had previously not been distinguished (Janits 
1959, 122-127). Jaanits noted that this early pottery 
is pos ibly also to be found at the lea site, but that 
stratigraphically undisturbed Neolithic layers had not 
been found at this site and, since most of the pottery 
had been obtained a stray finds (i.e. from the shoal 
in the former lea riverbed - I.L.), this Early Neolithic 
pottery is very hard to distinguish from the late 
Comb-and-Pit Ware, also noting that the former had 
some common features with the latter (Janits 1959, 
125). 

That Jaanits was not wrong in the first aspect of 
this question can be seen from the fact that, after 
becoming acquainted with Early Neolithic pottery 
through participation in excavations led by Jaanits at 
Narva in 1962 and visiting the collections of the 
Estonian Institute of History at Tallinn to work with 
pottery from this same period obtained at the Kaapa 
settlement site on the bank of the River Vihandu in 
south-eastern Estonia, it already became clear to the 
author at the beginning of the first half of the 1960s 
that pot-sherds and series of artefacts from this period 
really had been found on the shoal in the former lea 
riverbed (Loze ms.). 

• 
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ARCHAEOLOGICAL EXCAVATIONS IN 
1988 AND 1989 

Because of the interruption of systematic research 
on the Lubana wetlands in 1984 due to work in the 
flooding zone of the Daugavpils Hydro-Electric 
Station, the connection between the stratigraphy of 
the "lea Shoal" and the various pottery complexes 
found there remained unclear until to the late 1980s. 
The polder construction plan for the lower lea , 
prepared by Working Group III of the Latvian State 
Land Improvement Institute under the direction of 
Danilsons and Milli1)s, envisaged the commencement 
of construction of this polder in the 1990s with the 
building of a polder dam several tens of metres in width 
on the left bank of the new bed of the River lea , 
which would also affect the area of the lea settlement 
site. For this reason it was necessary to organise exca
vations and conduct the study of this archaeological 
monument in the late 1980s. 

In the course of two seasons of excavation in 1988 
and 1989, over three-and-a-half months, eight areas 
lying close next to one another were excavated (D
K), including areas along the shore of the former lea 
riverbed, which are of interest here (Loze 1990, 106-
109; 1993,21). In three excavated areas (D, E and J) 
with the total area of 102.5 m2 an Early Neolithic layer 
was uncovered in those parts of the areas lying close t 
to the former riverbed. 

Through a study of the relief of the lea site, the 
line of the left bank of the former riverbed and the 
features of the new riverbed, and examination of the 

v 

places where Eduards Sturms had excavated in 1938 
and 1939 (the Middle Neolithic areas still being well 
visible, but the areas on the shoal and its limits being 
unidentifiable) , and taking into account the sketches 

v 

of the excavations by Sturms kept in the archive of 

Fig. 4. North section of Area D. Excavations in J 988. 
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Fig. 5. Layout of excavated areas in 1988 and 1989 showit 
the distribution of Early Neolithic artefacts, pot-andlamp 
sherds: 1 - bottom of pot, 2 - rim of pot, 3 - wall of po~ . 
needle for braiding fishing net, 5 - fragment of lamp, 
antler polishers, 7 - bone arrow heads, 8 - bone awls, 
artefacts with a blade at 45 degree angle, 10 - bone dap 
11 - flint micro - and end scraper, 12 - flint tanged pail; 
13 - flint blade with oblique edge, 14 - flint blade withe" 
re- touch, 15 - bone spea r head. 

the Archaeology Department of the Latvian Hist(IJ 
Museum, the distance from the centre of the settk
ment site to the excavations on the lea Shoal \\1 

estimated. 
The first trial excavation area D, covering 7.501D' 

was laid out in the area closest to the lea Shoal. Herei 
was established that the lithological sequence, incluoo. 
the occupation layer, had not been disturbed. At adqn 
of 1.17 m above the natural subsoil under Late Neolitli 
layers 0.40 m in thickness there were found in 
remains of an Early Neolithic hearth of erratic stones 
with Early Neolithic pot -sherds and artefacts. The rxri 
section of this area (Fig. 4) showed layers of fine gravel 
and grey and light sand accumulated during the ~ 
Neolithic. The following stratigraphy was found in til 
south part of the area (Figs. 4, 5): 1) 0.00-0.05 to~ 
2) 0.05-0.15 m shoreline soil; 3) 0.15-0.25 m darkyelkJ 
layered sand; 4) 0.25-0.45 m light sand; 5) 0.45~.50. 
zone of contact with alternating light and dark san~ ~ 
0.50-0.70 m light sand; 7) 0.70-0.95 m Late eolitli 
dark occupation layer rich in ash and other organi: 
remains; 8) 0.95-1.00 m mixed accumulation oflayeral 
sand; 9) 1.00-1.02 m thin layer of dark sand; 10) 1.02· 
1.10 m thin layer of fine gravel; 11) 1.10-1.12 m \hi 
layer of dark sand; 12) 1.12-1.17 m li ght-coloured 
alluvial sand; 13) 1.17-1.27 m lower occupation layer, 
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Fig. 6. Remains of Early Neolithic hearth in Area J with an aurochs horn in the centre. Excavations in 1989: 1 - hearth 
layer (1),2 -light stand, 3 - hearth layer (2), 4 - gravel, 5 - dark sand, 6 - stones of hearth , 7 - finds of fragments of clay 
JXlIS and lamps, 8 - places of the lower edge of stakes. 

corre ponding to the Early Neolithic, with fine char~ 
coal and hearth remains. 

The remains of the hearth could be traced in the 
southern part of the excavated area in the form of 
shattered, very angular erratics, which did not form a 
round shape, but rather had been transported over a 
wne 2.80 m long in an east-west direction and 0.60-
1.00 m wide in a north-south direction, when the 
hearth had been destroyed by floodwaters. That this 
hearth really had belonged to the earliest period of 
occupation is shown by the fact that it lay on natural 
compacted fine-grained sand above the clay. Between 
the stones of the hearth was found the conical base of 
a large Early Neolithic vessel with a double line of 
fine "stabbed dots" around the tip of the base, as well 
as antler artefacts from this period. 

In view of these finds, the excavation area was 
extended by adding Area E, covering 70 m2, on the 
south-eastern side of Area D and in this area, in the 
part of it closest to the lea riverbed over an area of 20 m2 

on the edge of the slope the same Early Neolithic fine 
gravel and variously coloured sand layers wcre found 
at the same depth on the bank of the former riverbed, 
also including fragments of Early Neolithic pottery and 
artefacts. 

Continuing this work, Area J, covering 11.5 m2, 

was opened on the north-western side of Area D, and 
here the remains of a second Early Neolithic hearth 
were found, with an aurochs horn in the centre (Fig. 6). 

Thus, traces of Early Neolithic habitation were 
found over an area of about 39 m2, providing stratified 
archaeological material and evidence, albeit frag-
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mentary, of possible Early Neolithic dwelling remains 
in the form of stake-holes in the subsoil. In order to 
establish the distribution of these stake-hole and their 
dating specifically to the Early Neolithic period, a ca
reful record was kept of the colour and structure of 
the fills of the stake-holes, because, as described above, 
this part of the site had also been occupied during the 
Late Neolithic. It was established that the take-holes 
forming part of the construction of the Early Neolithic 
dwellings, unlike those of the Late Neolithic, were 
filled with coarse, light sand. That the partly uncovered 
dwellings were located in the immediate proximity of 
the fOllller riverbed can be seen from the finds assemb
lage and pot-sherd found in their areas. These were 
found in situ in the areas of these dwellings, particularly 
in the south-eastern part of Area E, where these stake
holes were concentrated in a 10 m2 area and where, 
next to a household pit no deeper than 0.35 m, there 
lay a bi-conical Early Neolithic arrow-head. 

THE FINDS ASSEMBLAGE 

So far there is no published description of the 
Early Neolithic assemblage from lea collected in the 
years 1938-1939. For this reason it is appropriate to 
consider this material along with the finds obtained 
in 1988-1989, particularly since the stratigraphic 
position of the latter artefacts is known. The assemb
lage consists of more than ten flint artefacts and 
around one hundred bone and antler artefacts. 

The flint implements include: blades with 
obliquely truncated and retouched ends (Fig. 7:9,16), 
micro-burins (Fig. 7:11), micro-scrapers (Fig. 7:12,13), 

1 2 3 4 

, > __ -.l L \ 

11 12 13 
• I ). ( ) ( ) , > 

end scrapers (Fig. 7:10), a tanged point (Fig. 
blades with edge re-touch (Fig. 7:9,17), as weU 
blades with traces of wear along the edges visible 
under the microscope (Fig. 7:2,4,7,8,15). This 
technology is a continuation of Mesolithic . 
at the sites of the Lake Lubfma Depression. 

The main series of artefacts consist of bone. 
antler implements, comprising over 99% of the t~ 
assemblage. These include bone arrow-heads 
hunting, antler polishers needed for everyday 
ties, artefacts with a blade bevelled at a 45 
angle, daggers and awls. 

The Early Neolithic bi-conical bone arrow·heD 
found at lea, including examples characteristic oftm 
Ea tern Baltic, but not the Eastern European FolCll 
Zone, include various, both long and short fO!lll1 
The e were established for the first time as typical fa 
the Early Neolithic by Lembit Jaanits, workingattm 
Kaapa site in south-eastern Estonia (Jaanits 1961 
Fig. 4:8- 11). These arrow-heads include example \lim 
a short, conical tip, and without such a tip. At thesik 
under discussion several arrow-heads of these ~JlCI 

have been found, including examples from the Iii 
riverbed (Latvian History museum collection: A 

10085:207,210), as well as pieces found duringtk 
excavations of the 1980s (Fig. 8:1). The following~ 
types can be distinguished: 1) long, slender exampla 
with a tang comprising almost half of the total 
of the implement (up to 14 cm in length) (Fig. 8:1);; 
medium-sized examples (up to 8 cm long) (Lar.ian 
History Museum collections: A 10988:2); 3) sma! 
examples (up to 4.5 cm long) with a short tip and shoo 
tang (Latvian History Museum collections: A 

10095:207). 
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Fig. 7. Flint tools found in situ in the ocupation layer of areas of excavation in 1988 and 1989 (1 - 7, 10-16) and on ~ 
shoal in excavations in excavations in 1938 and 1939 (8, 9, 17) (Department of Arch. , Museum of History of Latvia, 1m 
No. A 10926: 6). 

208 



-

1 2 

) 

- CC~) 

-

1 

, , I , 
. : I r , , 

1 I - , I , -( ) 

1'1 ( ) - - , , 
I I , I 
I' • 

I I 
, 

1 
\ 

I I 

7 8 

3 

-

I 

, I 

• I. 
r ' ' , 
1 ". • 

I I ' , , ' 
, I 

I 

, " 

I 

, I 
I 

I 

-

9 

, , 

. '; 
.. t' • ,. , 
I,'" : 
• ff • 

'I", • 
• 

4 

, I 

- -I 
, 

5 

• 

-

6 

- I 
I I • , , 
\ I 

I , 
r 
\ 

I 

r 
I - , -, 

10 

\ 

Fig. 8. Bone a~row- heads (1-3), spear- head (4), chisels (5, 8, 9) and bobbin (7) found in situ in areas of excavations in 
1988 and 1989. 
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The e erie of arrow-heads are well represented 
in the collection from Lake Lubana of the late ... . 
when local enthusiast collected artefacts in the 
shallow of the lake in the tone Age (Vankina 1999, 
Fig. LXXVII- : 1-12), and forms with and with
out a eparate conical tip are known from stratified 
ettlement occupation layers at Zvidze (JI03e 19 ,26, 

77, Plate X: 1, 2, LlX: 1-3), Osa (Zagorskis 1973, 
Fig 5: 1-3), as (Loze 1975, Fig. 4: 2, 3), and a 
tray finds from the former bed of the River Li ina (im

mediately after the water was let into the new bed, when 
the riverbed was dry and the artefact ea ily recovered) 
(Latvian In titute of History collections: 106: 6, 13, 19-
21) and next to a ditch dug in the course of drainage 
work in the interfluve of the mouths of the Malmuta 
and Sulka (Latvian In titute of History collections: Stray 
find). They have also been obtained as stray finds from 
the River Dviete and the left bank of the River Daugava 
in the late 1930 (Sturms 1938, Fig. 2: 2). 

Another possible Early eolithic arrow-head type 
i repre en ted by piece with a fairly broad, leaf
haped blade and a markedly narrowed tang (Fig. 8:6). 

The example shown here comes from the area 
excavated in the 1980s, and a econd wa found in 

v 

Square 1 of Sturms's excavation area of 1938 (Latvian 
History Museum collection : A 10928:5). 

Two more type of arrow-head may be noted: one 
i slender, egmental in cro s- ection (Fig. 8:2), while 
the other ha a leaf- haped blade and a flattened tang 
(Fig. :3). The only spear-head found ill situ has a 
long blade with an a ymmetrically placed barb (Fig. 8:4). 

Among everyday utensils is a bone bobbin (Fig. 8:7), 
fragmentary bone chi el (Fig. 8:5 , 8, 9) and awl 
(Fig. 8:10), as well as artefact with a blade bevelled 
at a 45 degree angle (Fig. 9:6). 

The e latter implements are particularly charac
teri tic of the Early Neolithic at the settlement ite 
of 0 a, Zvidze and Kaapa (Loze 1993, Fig. 14: 18; 
Zagor ki 1973, Fig. 4: 6-9; Jaanits 1965, Fig. 5:1-3), 
while at Narva-Riigiki.ila I and III ites an area where 
they were manufactured ha been di covered, and here 
thi bone-working activity has been described in detail 
(Gurina 1967, Figs. 80--84), thanks to use-wear analysi 
(Semenov 1968,145-146). It has been established that 
the e implements were made of the metapodials of 
ungulates, split with a quartzite "saw' fir t along the 
long (vertical) axi ,and then making two saw cuts at a 
45 degree angle to the body of the implement, thus 
producing an artefact with the distal epiphysis of the 
metapodial (Latvian History Museum collections A 
10085:63, 196, 197; A 10987:13). 

Implements manufactured from tine of elk antler 
and from red deer antler, known in the archaeological 
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Ijterature a "poli her ", . a collection of 
50 examples. The e were made from 6.8 to 13.1 
long antler tine, with a ground working face 
half to a quarter of the total length of the antler. 

U ed for thi purpo e were mainly traight 
of antler tine more rarely curving ection 
Hi tory Mu eum collection: A 100 5:159,161). 
dently producing a particular effect for . 
or orne ofter material (hide?). The blade i 
a ymmetrically cut. The character of the . 
well a the traces of u e permit the di tinction of 
rent variants: 1) with the blade ground th 
hout a clearly marked upper limit (Fig. 9:1,3); 
curving trace of grinding on the blade (Fig. 
with a particularly trong trace of grinding the 
approaching a 45 degree angle; and 4) with the 
ground in two parallel vertically arranged 

by about 1 cm (Fig. 9:2). 
These antler artefacts can be divided into 

broad examples, with a length:th' ratio 
or 3:1 , and long, narrow example , with a ratio 
or even 6:1. A third group can al 0 be . 
having very thick margins, corresponding to about 
of the total length of the implement. In certain 
the implements are di tingui hed by part' 
careful working of the butt, which ha been givea 
quadrangular form. 

The e artefact , as can be een from an 
recovered in archaeological excavation at 
ettlement ite, were fixed in an egg- haped woob 
ocket with a shaft-hole (Laze 1980, Fig. 2: 6). The 

of this implement was 30.5 cm long. Studies by 
analysts have shown that the polishers were . 
35° to the surface being worked (Gurina 1967,34). 

THE POTTERY FRAGMENTS 

The collection of pottery from the Early 
con i ts mainly of fragments of large pot and 
gated bowls found in 1938 and 1939 on the lea 
(Museum of Hi tory of Latvia, Dep. of Arch. I 
10920), upplemented with the piece found in 
1988 and 1989 excavation . The fragments of 
Neolithic pottery, quite large and well 
vide a lot of information. These give an idea of 
large pots and permit in particular a cha 
of the eries of all bowl . The fabric 
ned cru hed shell and orne other organic 
The vessel surfaces are mooth, striated or, 
burnished. 

The rims of the large ve el are u ually 
and thinner than the wall , the wall th 



1.2 em. The rims are slightly rounded or, more 
1It~,eutoff completely straight. There is a tendency 
Irsomeofthe vessel rims to be formed slightly flaring 
(Fig. 10:5, Fig. 11:15). The vessels are 17 to 35 cm in 
liameter. The ves el surface is smooth or striated, with 
die striations in groups or sometimes forming a net 
pattern on the vessel surface (Fig. 10:11). The interior 
lilhe vessels mostly had horizontal striation, evidently 
!llJdueed in the course of vessel forming. The large 

had a conical base (Fig. 12:11). 
A proportion of these vessels were made using 

die so-called "U" method of coil joining, which has 
llcenwidely discussed in the archaeological literature, 
wtingwith the publications of the material from the 
Narva·Riigikiila I and III settlement sites (Gurina 
1967, 34), and this question is still a subject of study 
Kriiska 1996, Fig. 6). This method of joining clay coils, 

10 that when one coil was placed on another, the con
vex top of one coil extended into the concavity of the 
!rover part of the next coil, is characteristic not only of 
the Early Neolithic pottery of the Eastern Baltic, but 
. aIsowell·known in the area of the western and outh

shore of the Baltic: in the Erteb01le Culture 
01 the islands of Denmark and the coast of Jutland 
(Mathiasen 1948, Fig. 226; Andersen 1974, Fig. 49-
l~54-56; Nielsen 1987, Fig. 7) and in the pottery of 
theEllerbek Culture in Schleswig-Holstein (Schwabe-
dissen 1980, Fig. 8). 

The Early Neolithic vessels at the lea site were 
used both for storing products and for cooking. Large 
rim and body sherds from the large vessels have been 
found with traces of burning or with burnt food crust 
on the inside. 

A proportion of the fragmen ts of large vessels from 
lea,including rims, are not decorated. The upper part 
of the vessels were ornamented, in certain cases with 
a zone of decoration in the middle part of the vessel 
and even around the tip of the conical base. The vessels 
were ornamented with the following decorative ele
ments: 1) curved fine comb impressions; 2) fine not
ches or, less commonly, long striation; 3) shallow 
round pits; 4) quadrangular stamp impression. 

One decorative element was mostly used for orna
mentation, more rarely two elements. The style of 
decoration of the large vessels shows little variation, 
often with designs consisting of very simple motifs, 
including horizontal rows of fine curved comb imp-

• resslons. 
The designs on the large vessels c nsist of: 
1) curved comb impressions arranged straight or 

loping in horizontal or diagonal rows, occasionally 
supplemented with rows offine notches (Fig. 11:1,2,5; 
Fig. 12:6); 

2) horizontal fine or large notches, including curved 
ones (Fig. 10:6,9; Fig. 11:9) arranged horizontally in one 
or more rows, with these same rows of fine notches 
arranged above them at an angle to the vessel surface 
(Latvian History Museum collections: A 10290:92); 

3) horizontal rows of small pits around the rim of the 
vessel (Fig. 10:1-4; Fig. 11:8), these being supplemented 
with row of these same pits or rows of small stabbed dots 
(Latvian History Museum collections: A 10290:92); 

4) rows of curved notches combined with a zigzag 
line of fine notches or even a triangular design; 

5) rhythmic groups of three lines incised diagonally 
(Latvian History Museum collections: A 10290:92); 

6) horizontally arranged fine notches in a single 
line, forming an interrupted line (Latvian History Mu
seum collections: A 10290:92); 

7) fine stabbed dot ornamentation, arranged in 
two widely spaced vertical rows (Fig. 12:7). 

Vessel rims were occasionally decorated with fine 
notches. The base of a pot was decorated with two con
centric circles of fine stabbed dot impressions around 
the tip of the base (Fig. 12:11). A smaller fragment from 
another pot base was similarly decorated (Fig. 11:10). 

The elongated clay bowls, represented by several 
tens of examples from the shoal in the river, supple
mented by 8 more finds of bowls obtained in the course 
of archaeological excavations, are preserved as 
fragments, and include mo tly fragments of the upper 
part, for the most part with decoration that forms 
various designs. The clay bowls are made with their 
walls thicker than the rims, using the same principle 
of vessel forming as was used for the large vessels. 
The rim is slightly rounded, less commonly flat, and 
in rare cases with a row of fine notches. The bases of 
the bowls, judging from quite small fragments, were 
rounded. The bowls are often blackened with soot on 
the outside, with evidence of burning on the inside, 
too, particularly around the rim, where burnt residues 
of food or other organic material are preserved. These 
fragments of residue, found also along the inside of 
the rim and walls of the large vessels, could be u ed 
for chemical analysis to permit determination of the 
use of the bowls. It has been suggested that they may 
have been used for lighting indoors or as a light in eel 
fishing (Berzil}s 1999, 23). Judging from studies by 
ichthyologi t Janis Sioka, Lake Lubana was not rich 
in this species of fish. However, the right jaw of an eel 
(Anquilla anquilla (L.)) from an individual 0.77 m in 
length, with a weight of around 1 kg, has been found 
at the Early Neolithic site of Osa (Sloka 1968,90-91). 

The bowls are of sufficient capacity for holding 
dry food, having an average height of 6 cm and with a 
length ranging, possibly, from 10 to 20 cm, but they 
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Fig. 11. Pottery fragments collected from the shoal on the old riverbed (Dept. of Archaeology, Museum of 

Latvia, No. A 10920: 89, 92, 93). 
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could not have been used for holding large quantities 
of liquid. Seal blubber, used by the inhabitants of co
astal areas, was not available to the people living in 
the Lake Lubana Basin. This can be seen from the 
Early Neolithic bone material, which has been ana
lysed in detail. 

The surfaces of the most bowls are decorated, but 
undecorated examples are also found (Fig. 12:2). The 
same elements were used for decoration as were used 
on the large ves els. The designs consisted of: 

1) rows of widely-spaced horizontal curved comb 
impressions along the rim of the vessel (Latvian 
History Museum coUections: A 10920:93); 

2) fine curved comb impressions arranged in one 
horizontal row along the rim of the vessel, and with 
these same impressions covering the rest of the surface 
in diagonal arrangement (Latvian History Museum 
collections: A 10933); 

3) curved comb impressions arranged in a vertical 
zigzag (Latvian History Mu eum coUections: A 10920:94); 

4) closely-spaced curved comb impressions arran
ged both at an angle and horizontally in relation to 
the surface of the vessel, or else forming a more comp
licated design (Fig. 11:3,5,6); 

5) horizontal rows of fine curved impres ions 
(Fig. 12:1), arranged on the surface of the base of the 
bowl as well (Fig. 10:8,10,11); 

6) a horizontal row of fine notches along the rim 
of the vessel and below them rows of the same notches 
arranged vertically (Latvian History Museum collec
tions: A 10920:94) or with these notches arranged in 
groups, with part of the vessel surface left undecorated 
(Latvian History Museum collections: A 10920:93) or 
forming vertical rows (Fig. 12:1); 

7) horizontal incised zigzag lines in two rows, sup
plemented with a row of fine notches along the rim of 
the vessel (Latvian History Museum collections: A 
10920:92); 

8) rows of fine pits along the rim of the ves el 
(Fig. 11:7; Fig. 12:2), this decoration being supple
mented with double rows of these same pits arranged 
diagonally (Latvian History Museum collections: A 
10920:94); 

9) rows of sub-oval pits arranged diagonally (Fig. 
12:9); 

10) carelessly incised groups of lines (Fig. 12:5,10) 
11) widely-spaced vertical rows of fine stabbed 

dot ornament (Fig. 12:7). 
Comparison of the Early Neolithic pottery from 

lea with the unmixed pottery assemblages from Osa 
and Zvidze shows up certain differences, namely that 
the latter have a greater proportion of fine pits and 
stabbed dot ornamentation (Zagorskis 1973, Fig. 1: 
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3,2: 3-5, 11; Loze 1993, Fig. 12). Also, there arc 
ter variations in vessel size, compared with the 
from lea, there being a group of large pots at 
Zvidze site with an S-shaped rim profile (Loze 
Fig. 11:5, 8). 

There is considerable similarity between 
pottery assemblage from lea and the pottery 
KiHipa site in south-eastern Estonia in terms of 
choice of vessel form and application of the 
tation. There are differences connected with the 
of particular ornamental motifs not found at lea, 
example the "marching comb" motif or the' . 
triple triangle motif, and also in terms of the 
variation in rim form (rims flattened or sloping 
both sides) (Jaanits 1965, Fig. 9), with thesame 
form of base. 

DATING AND CULTURAL ORIGINS 

The pottery assemblage and series of 
from the lea site belong to the classic variant of 
Narva Culture, in the fullest meaning of this 
the Early Neolithic (Para-, Sub- or Forest 
of the Eastern Baltic. It can be suggested that the 
Neolithic occupation of the lea site coincides 
occupation of the Osa site. This is shown not 
the similarity in assemblages, but also by the 
curved comb impression motifs, not characteristic 
the Early Neolithic pottery designs of the Zvidze 
the latter being occupied for a longer period. 

It i thought that the lea settlement site, 
territory rose in the form of an island above the 
of the surrounding fairly shallow lake during Itt 
second half of the Atlantic Period, was inhabited 
a shorter length of time than the Zvidze site, 
was in the shore zone of thi former lakebed. 
the datings for Osa include also the time of 
at lea: 4583-3970/3780 b.c. (Zagorskis et al. 1984, 
57), although more precision would require dating 
from lea. 

It is an open question as to whether the Early 
lithic settlement site at lea was permanently 
or whether it had the character of a seasonal 
satellite camp at the same time as the people living 
the Osa site were occupying a base camp. 

It should be emphasised that the inhabitants 
the lea site belonged to a culture that extended 
between the mouth of the River Narva in the 
and the Lake Lubana Depression in the south, 
that, being the earliest makers of pottery, they 
their roots in the Mesolithic population. This is 
not only by the flint, antler and bone indu try, 



• 

I 

• 

iIoby the fact that the Mesolithic dot (pointe/e) 
tdmiqueofbone ornamentation, including anthropo
uphicrepresentations, continued in the stabbed dot 
rooration technique of the Early Neolithic pottery, 
uell as in stylistic features of anthropomorphic 
~ (Loze 1980, 183-189) 

Analogies with the flint implements of the Ica site 
Clllbefound in the early phase of the Dnieper-Donets 
Culture sites, where Mesolithic forms of flint artefacts 
1m still characteristic, regardless of the fact that the 
~Iewere already making pottery (Telegin 1968,32, 
35;Telegin 1998, 17) The spread of early pottery north 
!rom the region of the Dnieper-Donets Culture area 
loot in doubt. That the inhabitants of the Lake 
Lubana Depression initially borrowed the knowledge 
lipottery-making by a process of diffusion is shown 

by the fabric and form of the vessels and the curved 
fine comb impressions, fine notches and linear motifs 
on the surfaces of the large pots and bowls . 

In spite of the fact that the sites of this culture are 
located in Volhynia, in the Dnieper and North Donets 
basins, the impulses for pottery making had reached 
the inhabitants of the Lake Lubana Depression and 
they developed them further according to their own 
wishes and abilities, guided by their own experience 
and other impulses which could come from west or 
east. Elongated clay bowls were also made, which later 
became characteristic of the Erteb0lle and Ellerbek 
Cultures of Jutland , the islands of Denmark and 
Schleswig-Holstein (Andersen 1974, Fig. 22; Schwa
bedissen 1980, Fig. 2:3-5), but which were unknown 
to the people of the Dnieper-Donets Culture. 
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v • 
ANKS 1\.SIS NEOLITAS leos GYVE ETEJE 

(Lubanos ezero zemuma) 

Ilze Loze 

Santrauka 

Latvijos ankstyvojo neolito tyrim!jimai yra glaudziai 
susijy su Lubanos ezero zemumos gyvenvieci4 kasi
nejimais. Pirmieji archeologiniai radiniai ir paminklai cia 
buvo aptikti 1937 m., atliekant melioracijos ir kitus 
iikinius darbus. 

lcos senoves gyvenviete buvo isikiirusi prie to paties 
vardo upelio, pakilumoje, apimancioje 2300 m2

• 1938 ir 
1939 m. paminklq tyrinejo Eduardas Sturmas. Buvo 
aptikta akmens amziaus keramikos suki4, kaulini4 ir 
ragini4 dirbini4, tame tarpe ir ankstyvajam neolitui bii
ding4 radini4. Nors archeologini4 radini4 kolekcija is 
lcos buvo viena gausiausi4 Latvijoje, taciau biita un
kum4 siejant dirbinius su konkreciais tratigrafiniais 
sluoksn iais. 

1988 ir 1989 m. straipsnio autore istyre 102,5 m2 

paminklo. Trijuose kasinetuose plotuose aptikti du 
zidiniai, stulpavieci4 ir iikini4 duobi4 pedsak4, sura ta 
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titnagini4, ragini4, kaulini4 dirbini4, keramikos suki~ 
Titnagini4 radini4 kolekcijq sudaro skeltes ihmbiai 
nulauzrais ir retusuotais gala is, mikroreztukai, gremio 
tukai, kotinis streles antgalis, skeltes su darbo zymem6. 
Titnago inventoriuje iZvelgiamos mezolitines technikc6 
tradicijos. Ypac gausu ragini4 ir kaulini4 radiniq· 
surasta apie simt'l dirbini4, j4 tarpe kaulini4 strel~ 

antgali4, ragini4 gludinimo iranki4, durkl4, y14, dirbi~ 
45" kampu suformuotais galais. Gyvenvietes keramikl! 
kolekcija susideda is stambi4 smailiadugn i4 puodq ir 
pailg4 dubeneli4-lempuCi4 fragment4. Ind4 molio masi 
liesinta griist4 kriauklelil! ir kit4 organini4 mediiagq 
priemaisomis. Keramika ornamentuota duobutemis ir 
ikartelemis, sukomponuotomis ei lemis bei zigzagais. 

l cos gyvenvietes radini4 kompleksas yra biidingas 
klasikiniams ankstyvojo neolito Narvos kultiiros pr 
minklams. 



ILIUSTRACIJlj SARASAS 

I pav. Icos gyvenvietes planas ir iskastas plotas. 
Ibstelis 1:5000. 

2 pav. Tcos archeologinio paminklo vaizdas is piet
~q. 1988 met4 ka inejimai. 

3 pav. Pietrytin' Ieos upes pjuvis. Eduardo Sturms 
.939 metq kasinejimai (Archyvas. Latvijos Istorijos mu
lXjus, N r. 225: 11). 

4pav. Ploto 0 siaurinis pjuvis. 1988 met4 kasinejimai. 
5 pav. 1988 ir 1989 metais iskast4 plot4 planas, ku

:iame parodytas ankstyvojo neolito dirbini4, PUOdl! ir 
mintq iSsidestymas: 

1- puodo dugnas, 2 - puodo lankas, 3 - puodo 
. 4 - adata zvej4 tinklams pinti , 5 - zibinto 

lragmentas, 6 - poliravimo irankis is elnio rago, 7 -
bulinisstreles antgalis, 8 - kau l ines ylos, 9 - dirbiniai su 
dmenimis 45° kampu, 10 - kauliniai durklai , 11 -
lilIIaginiai mikrograndikl iai ir galinio apdirbimo gran
iliai, 12 - titnagine ietis su kotu, 13 - titnagine skelte 
~ambiu krastu, 14 - titnagine skelte su retusuotu 

haStu, 15 - kau linis ieties antgalis. 
6 pav. Ankstyvojo neolito hizdro liekanos su 

wmbro ragu centre, rasti plote 1. 1989 met4 kasinejimai: 

1 - zaizdro sluoksnis (1),2 - zibinto stovas, 3 - zaizdro 
sluoksnis (2), 4 - Zvyras, 5 - tamsus smeiis, 6 - zaizdro 
akmenys, 7 - molini4 puod4 ir zibint4 fragment4 radiniai, 
8 - apatiniai StUlpl! galai. 

7 pay. Titnaginiai jrankiai, rasti in situ per 1988 ir 
1989 met4 kasinejimus (1-7, 10-16) ir negiliai per 1938 
ir 1939 met4 kasim:jimus (8, 9, 17) (ArchYV4 Departa
mentas, Latvijos Istorijos muziejus, Inv. Nr. A 10926: 6). 

8 pay. Kauliniai streli4 antgaliai (1-3), ieei4 antgaliai 
(4), kalteliai (5,8,9) ir verpstas (7) , rasti in situ per 1988 
ir 1989 met4 kasinejimus. 

9 pay. Poliravimo irankiai is elnio rago (1-5) ir 
kaulinis irankis su 45" kampu pasuktais asmenimis (6) , 
rasti ill situ per 1988 ir 1989 met4 kasinejimus. 

10 pay. Keramini4 ind4 fragmentai, surinkti is negi
laus sluoksnio upes senvageje (ArchYV4 Departamentas, 
Latvijos Istorijos muziejus, Nr. A 10920: 71, 92, 93,94). 

11 pay. Keramini4 ind4 fragmentai, surinkti is negi
laus sluoksnio upes senvageje (ArchYV4 Departamentas, 
Latvijos Istorijos muziejus, Nr. A 10920: 89, 92, 93). 

12 pay. Keramini4 ind4 fragmentai, ra ti in situ per 
1988 ir 1989 met4 kasinejimus. 

HCCJIE,[(OBAIIMH PAHHErO HEOJIMTA B IIOCEJIEHMM 

HJ13e JI03e 

Pe310Me 

I1ccnellOBaHI151 paHHero HeOlll1Ta B J]aTBI1I1 TeCHO 
CBllJaHbl c paCKOnKaMI1 nOCelleHI1W Jly6aHcKow HI13Me-
1IOCTI1. n epBble apXeOllOrH'leCKHe HaxOlllOl 11 naM51T
H8K11 ryr 6bIJII1 Bbl5lBJleHbI B 1937 r. npl1 Melll10pa
UHOHHblX H llpyrHX X0351WCTBeHHbIX pa6oTax. 

nOCeJleHHe I1lJa paCnOllO)l(eHO y OllHOHMeHHoro 
p)"!bH, Ha B03BblweHHoCTl1, 3aHI1MalOll.(ej;j 2300 KB.M. 
8 1938 H 1939 rr. B naMJlTHl1Ke npOBOllHll pacKolllOl 
3JyaPllc lliryPMC. EbIJIl1 Hai1lleHbl <pparMeHTbl Kepa-
118K11 KaMeHHoro BeKa, KOCT5LHble 11 porOBble 113,lle.1T1151 , 
B TOM 'lHCJle xapaKTepHble 11 .LlJ15I paHHero HeOlll1Ta. 
XOTH KOJlJleKUW5I apxeollorWleCKI1X HaxolloK 113 
nOCeneHH5I I1lJa 6bllla O,llHOW 113 caMblX MHOrOlII1C
,1eHHbIX B J1aTBI1I1 , np05lBHllWCb TPY,llHOCTI1 npl1 no
nblTKax CB5I3aTb KOHKpeTHbJe HaXO,llKI1 co CTpa
TH rpa elm eM. 

B 1988 H 1989 rr. aBTopOM CTaTbl1 I1CClle,llOBaHO 
102,5 KB.M naM5ITHI1Ka. B Tpex pacKonax 06HapJ)l(eHO 
2 o~ara, CT01l6oBble 51Mbl, Clle,llbI X0351HCTBeHHblX $1M, 

Hai1,lleHHbl KpeMHeBble, POroBbJe H KOCT5IHble H3,lleJlH5I, 
<pparMeHTbl KepaMI1KH . KOJlJleKUl11O KpeMHeBblX Haxo
llOK COCTaBJl5llOT IlJ1aCTHHbl co CKoweHHblMH W pery
WHpOBaHHblMH KOHuaMH , MHKpope3Ubl, cKpe6KJ.1, 

.-'lepeWKOBblH HaKOHellHHK CTpeJlbl, nJlaCTHHbl co 
CJle,llaMI1 YTHllI13aUI1H. B Kpe~1HeBOM I1HBeHTape npo-

.-
CJle)l(HBalOTC5I TpanHUHH Me3011HTl1lJeCKOH TeXHHIOI. 

Oco6eHHO MHOrOlJl1ClleHeH KOCT5IHOW 11 porOBOW 
" .-HHBel-ITapb - HaH,lleHO OKOJlO CTa 113lleJlHI1, cpellH HI1X 

KOCTllHbJe HaKOHellHI1Kl1 CTpell, porOBble a6pa3l1Bbl, 
KJ1H)I(MbI, npl1KOJlKI1, 0PYllJ.15l nOll yrnoM B 45°. 

KepaMHKa nOCeJleHl151 npe,llCTaBJIeHa <pparMeHTaMH 
OCTPOllOHHblX roPWKOB 11 MHCOK-JlaMnOlJeK. B TeCTe 
COCY,llOB npOCJle)l(HBalOTCll npHMeCH opraHHKH H 
paKYlUeK. KepaMHKa opHaMeHTl1pOBaHa HMOlJKa~1I1 H 
HaKOJlaMJ.1 , CKOMnOHHpOBaHHblMH B JlHHI1H 11 311r3anl. 

KOMIlJ1eKC HaxOllOK 113 nOCelleHJ.15I I1lJa xapaKTepeH 
llllH KJlaCCHlJeCKI1X naMHTHI1KOB paHHero HeOJlWTa 
HapBCKOM KYllbryPbl. 
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CnJfCOK JfJIJIIOCTPAlJ,IiU1 

PMC. I. nJlaH nOCeJleHI15I 11 'Ia M paCKOnaHHall 

nJlow.au.b. MacwTa6 1 :5000. 
PMC. 2. BI1.ll apxeOJlOrWleCKoro naM5ITHHKa l1t.(a C 

IOrO-BOCTOKa. PacKonKM 1988 ro,[(a. 

PHC. 3. IOro-BOCTO<fHOe cet.(eHMe peKM 11t.(a. Pac

KOnKM 3,[(yap,[(ca lllTYPMC B 1939 roAY (ApXHB. MY3eH 

11CTOPI1H JIaTBI1H, NQ 225: II). 
PHC. 4. CeBepHoe Ce'leHl1e TIJlOW.au.M D. PacKonKM 

1988 ro,[(a. 

Pl1c. 5. nmlH TIJlOw.au.eH, paCKonaHHblX B 1988 M 

1989 rr., Ha KOTOPOM nOKa3aHO pacnpe,[(eJleHl1e t.(epen

KOB H3,[(eJlMH, ropUlKOB M <j)aKeJlOB paHHero HeOJlMTa: 

1 - ,[(HO ropurKa, 2 - 060,[( ropurKa, 3 - CTeHKa ropw

Ka, 4 - MrJla ,[(Jl5I nJleTeHl1ll pa60JlOBHOH ceTM , 5 -
<j)parMeHT <j)aKeJla, 6 - I1HCTp}'MeHT .[(JIll nOJlMpOBaHl151 

M3 OJleHberO pora, 7 - KOCTllHOH HaKOHet.(HMK CTpeJlbl , 

8 - KOCT5IHble WMJlbll, 9 - M3,[(eJlI15l C Jle3BMeM, HaKJlO

HeHHblM no,[( YfJlOM 450
, 10 - KOCT5IHble KMH)({aJJbl; II -

KpeMHeBbie MI1KpOCKpe6KM M cKpe6KH .[(JI5I OKOHt.(a

TeJlbHOH 06pa60TKH, 12 - KpeMHeBoe Konhe C PYKO-

5ITKOH:, 13 - KpeMHeBbIH KOJlYH C KOCblM KpaeM, 14 -
KpeMHeBblH KOJTYH C PeTywMpoBaHHblM KpaeM, 15 -
KOCTllHOH HaKOHet.(HI1K Konbll. 

PMC. 6. OCTaTKM KY3He'IHoro ropHa paHHero HeOJlW 

Ta C porOM 3y6pa B ueHTpe, HaH.neHHble Ha TIJlow.au.11 

J. BO BpeM51 paCKonOK 1989 ro,[(a: 

1 - CJlOI1 ropHa (I), 2 - onopa <j)aKeJla , 3 - CJlOH 
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ropHa (2) , 4 - rpaBMH, 5 - TeMHblH neCOK, 6 - K3. 

ropHa, 7 - HaXO,[(KH <j)parMeHToB fJll1H5IHblX ropwKOII 

<j)aKeJlOB, 8 - HIDKH~re KOHUbl CTOJl60B. 

PMC. 7. KpeMHeBble 0PY,[(M5I Tpy,[(a, HaiVleHHbltl 

situ BO BpeMll pacKonoK B 1988 M 1989 rr. (1-7, 
11 HerJly60Ko BO BpeMll paCKonOK 1938 11 1939 rr. (8, 
17) CUenapTaMeHT APXMBOB, M Y3eH \IICTOPI1I1 JIaTBll, 
I1HB. NQ A 10926: 6). 

PMC. 8. KOcTllHble HaKOHet.(HI1KH CTpen (1-3), HaPI' 

Het.(HMKI1 KOnl1H (4), MaJJeHbKMe ,[(OJlOTl(a (5, 8,9)1 
BepeTeHO (7), HaH,[(eHHble Ji7 situ BO BpeMll 

1988 11 1989 rr. 

PMC. 9. J.1HcTpYMeHTbl .[(JIll nOJlI1 pOBaHI1S1 113 oneill 
ero pora (1 - 5) 11 KOCTllHoe opY,[(l1e Tpy,na C JlC3BHa, 

nOBepHYTblM Ha 450 (6), HaH,neHHble Ji7 situ 80 BI" 
paCKonOK B 1988 M 1989 rr. 

Pl1c. 10. <DparMeHTbl KepaMMt.(ecKoH nocYllbl, ai
paHHble B Herny60KoM CJloe B cTapoM PYCJlC JlCII 
CUenapTaMeHT APXMBOB , MY3eH MCTOPI1I1 JIaTSD. 
NQ A 10920: 71, 92, 93, 94). 

PMC. II. <DparMeHTbl KepaMMt.(ecKoH nOCYllbl, at 
paHHble B HerJly60KoM cnoe B CTapOM PYCJlC pen 
(,LI,enapTaMeHT APXMBOB, MY3eH HCTOPI1I1 JIaTB", 
NQ A 10920: 89, 92, 93). 

PMC. 12. <DparMeHTbl KepaMI1'leCKOM 

Hai1,neHHble in situ BO BpeMll paCKonOK 8 

1989 rr. 


