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Agricultural implements in the Neolithic
and Eneolithic cultures of Bulgarta

Risuu6
Divers instruments agricoles en os, bois de cerwid6 et

pierre de sites n6olithiques et €n6olithiques (Chalcolithi-

que, 6000 BC) de Bulgarie ont fait l'objet d'analyses rypo-
logiques et trac6ologiques, sur Ia base d'exp6rimentations
d€taill€es. Deux technologies agricoles sont distingu6es
entre ces deux p6riodes. Des houes lithiques et osseuses
sont d6crites pour le N6olithique, ainsi que des meules et
des faucilles de type Karanovo. A I'Encolithique, de nou-
veaux outils tels que les socs d'araire en bois de cervid6,
paralldlement d la pr6sence du bcruf, indiquent le d6but
d'une agriculture de labours. Des houes m6talliques, aussi
bien qu'osseuses et lithiques, sont utilis6es. La dimension
des meules est plus importante qu'au N6olithique, et des
outils pour I'extraction et le broyage des minerais fbnt leur
apparition. On commence i trouver des 6l6ments de /rz-
bulum, et, bien que les faucilles restent du type cie Kara-
novo, les armatures de ces deux types d'instruments utili-
sent de nouveaux supports laminaires grands et standardi-
s€s. L'auteur considdre que la technologie agricole plus d6-
velopp6e mise en €vidence par ces obseruations a contri-
bu€ d transformer la structure €conomique et ) accroitre
la prosp€rit€ du Chalcolithique et de lAge du Bronze.

Systematic typological and experimental use-

wear analyses of implements and their raw mate-

rials from Neolithic and Eneolithic sites from

IVt,ItaIia N. SKAKUN*

ABsrtl-A.ct'
This article uses rypological and detailed experimental

use-wear obseruations of bone, antler ancl stone tools,
centering upon various agricultural tools from Neolithic
and Eneolithic (Chalcolithic, 6000 BC) sites of tsulgaria.
The author contrasts the aglicultural technology of these
two periods. Neolithic stone and bone hoes are described,
as well as querns and Karanovo-type sickles. In the
Eneolithic. new tools such as antler ardshares and the
presence of oxen shoq' the beginning of arable farming ;
metal hoes are used as well as ones of bone and stone.

Querns are larger than during the Neolithic, and tools fbr
extraction and grinding of ore also appear. Inserts fbr
threshing sledges begin to Lre found, ancl, although
sickles remain of Karanovo type, inserts lirr them as well
as threshing sledges are rnacle fi<xn newly-appearecl
large, standardized blades. 

'fhe author considers that the
rnore intensive level of agricultural technology shown by
these obseruations frrr the Chalcolithic and the following
Ilronze Age plays a role in bringing about a new
econornic strllcture and increasc-d prosperity.

Bulgaria were carried out on a large scale, produc-

ing a numberof interesting observations concerning

the sites' cultural and chronological affiliation and
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Agricultural implements
lmplements for cultivation of the land
I  d ru r  (d r  u r r  rd r  EJ , f

hoes

Reapi ng, thre sh i ng, g rai n-g rindi n g tool s
sickle-inserts
threshing-sledge inserts
querns
tools for cutting of grass
knives for grass

lmplements for hunting and fishing
arrow-heads, dart-heads
fish-hooks
narpoons
plummets

lmplements for treatment of hunting and cattle-
breeding products

I m plements for leath e r-ski n-work i ng
endscrapers
scrapers-shavers
inserts from leather-dressing tools
knives for dehairing ol skins
knives for cutting skjns
tools lor piercing skins (borers, needles, avis)
burnishers

Tools for butchering (for dressing of carcasses)
knrves
implements for wood-working
scrapers
e^ranora-chavore

saws
plane-knives
dr i l ls
fly-wheels
bunns
axes
adzes
chisel-shaped tools

Bone-working implements
SAWS

scrapers
plane-knives
bur ins
dr i l ls
abrasrves

Stone-working implements
pr  Y55Ur  V- r  rd^Er  s

hammers
SAWS
abrasives, anvils

lmplements for use of coloring matter
implements for grindrng coloring matter

lmplements for weaving
plummets
spl indle-whor ls
implements for plaiting
hooks for bast-plaiting-" Kotchedyk "

lmplements for ceramic production
pellets
burnishers
cliches

Metal-working implements
whetstones
ore-breakers. ore-anvils

229
1 2

2 1 7

4 431
4 098

227
106
139
139

134
99
5
6

2 944
1 129

976
343
36

171
184
96

2
817
1 9 1
279
720
JOJ

194
172

1 1 3
6 l

1 1 6
170

039
252
323
173
164
100
27

1

444
182
34

198
30

55

o+

40
1 3
1 3

89
1 5
71

3

26

1 4

1 , 8 1
0 , 1 0
o,71

35,12
32,49

1 , 8 0
0,84
1  , 1 0
1  , 1 0

1 ,06
0,78
0,04
0,05
0 ,1  I

23,34
8,95
7,74

o,28

'1,46

0,83

6,48
17 ,37
) ) 1
c ,  /  |
) 4 9
' l,54

1 ,36
0,02
n a o
0,48
0,92
1 ,35

A ) A

2,56
1 ,37
1 ,30
0,79
0 ,21

1 ,44
0,27
1 ,57
o 2 4

0,44

0,50
0 , 1  9
0,32
0 ,1  0
0 ,  1 0

o,70
o ,12

0,02

0,21
0,09
0 . 1 1

Total 1 2  6 1 5 100,00

Table 1. The functional classification of implements and major crafts in the Eneolithic of the Warna culture (Bulgaria).
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paleo-economic natlrre (Skaktrn, 19U7, 1989). The
technical and morphological analysis of imple-
ments showed that the various Br-rlgarian Neolithic
cultural complexes have different heritages : ln
particular, the material from northeastern Bulgaria
sharply contrasts with that from the Thrace valley

and from the western part of the country. Even
more markecl differences were for-rnd t() exist
between implements from Neolithic ancl Eneolithic
sites : although a connection between these two
epoclis can be shown frrr the central regions on the
basis of particr-rlarcomponents of the tool tradition,
this relationship is almost entirely absent in the
Northeast. The trse of clifferent local flint types was
replaced during the Ene<>lithic by r-rse of flint from
Dobrogea in most settlements of Bulgaria. A key

l l  i l t  tv v vt vi l  vi l l

Fig. 1. Special primit ive craft act ivi t ies
(see tab le  1 ,  co lumn 1) .
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factor of change was the reorientation of tl-re flint-
working industry towards a new type of blank, a
large blade with standardizecl pr<>portions ancl a
large size which had optimal technical character-
istics as a blank fbr most implernents (Skakun,

198,i). This radical transformation of one of the
traditional indr,rstries, flint-working, reflects rnajor
changes witl-rin the Eneolithic economy, both in
tcrms <>f the cornplexiry of its strLlctllre ancl the
technical elaboration of its implements. A good

illlrstration of this may be for-rnd in the functional
classification of implements we have made for the
main inch,rstries (tal). 1). Hcre we shall consider the
progressive ev<>luti<>n of agricr-rltural tools in par-
ticular (f ig. 1).

Agricr,rltr-rre lrecomes <>ne of the main Llranches
of the economy in Bnlgaria in thc early Eneolithic,
dated to 6000 BC (Todorova, 19tt1a). Numerous
agricultural implements - hoes firr cr-rltivation,
sickles with flint inserts and querns - were folrncl
on sites from this period.

Hoes were madc frorn bcnt parts of antlcr
and l-rave a cone-shaped working cnd ancl straight
or salient bun (fig. 2). Some of them have a ltrg
l-role. The surfzrce of some tools shows the natr-rral
horn cover, whereas others have completely pol-

ishecl sr-rrfaces. Many hoes have characteristic r,rse-
wear traces, the most rnarked being intensive
polisl-r of their working part, and deep scratches
orientecl paralle I to the longitudinal axis of the tool.
The rnocle of attachment of the antler hoes to a
handle was experir.r-rentally reconstrlrcted by S. A.
Semenov (Semenov, 197,i ; Korobkova, I97r.

Antler and stone hoes from Eneoli thic sites
of Buloaria.

Fig.2.
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Experiments also showed that the depth of soil
loosened by these antler hoes is about 5 cm and
they canwork an area of about 60 m2 of loessic soil.

In addition to antler hoes, stone hoes were
found on Neolithic settlements. These have an
oblong outline, an ellipsoid cross-section, and a
trapezoid-shaped working end. Their surfaces have
been shaped by either pecking or polishing. The
working edges of intensively-r-rsed hoes are ex-
tremely blurnted ancl ror,rnded in profile. The
striations and luster typical of agricultural imple-
ments are visible even with the naked eye on some
areas acljacent to these edges.

The reaping implements are sickles of Karanovo
type. Intact specimens of handles with their flint
inserts were founcl in situin some sites. The antler
handles of some sickles are worked by polishing,
whereas others have a natural horn surface. The
lower end is usually ror:nded, or sometimes is
decorated by engraving (fig. 3). The depth of the
slot for inserts measures up to 1.5 cm. Tl-re inserts,
fragments of the standardizedbladefype of medium
size - measuring up to 1.5 cm in width - were set
in groups of 4 or 5 into the slot of the hanclle at an
oblique angle, forming a serrated working edge
(fig 1) Numerous experiments showed the high
effectiveness of such sickles. They were shown to
be more efficient and practical than the reaping
knives with straight handles which are commonly
found in the Neolithic of Middle Asia (Korobkova,

7979), and their outpr-rt was only 2.5 times less than
that of modern iron imnlements. The characteristic

N. N. Sxer<ux

. mirror-like , sheen and comet-shaped striations
formed on the inserts after the first hours of
uninterrupted work.

Sickles from Bulgaria appear to be at a fully
evolved stage, making it impossible to retrace the
evolution of this tool from simpler forms such as
reaping knives to more complicated ones with a
curued handle, like the evolution which took place
during the Neolithic and the Eneolithic cultures of
Middle Asia. This may be due to the presence of
different traditions of reaping implements in the
Balkans, in Rumania and in the southeastern part
of the USSR. On the other hand, there is no
information showing even single-insert reaping
knives were present in the Mesolithic of Bulgaria,
although admittedly this area is still poorly-known.
The finds of individual tools for cutting of plants in
the Upper Paleolithic can be considered only as
evidence of gathering wild plants, because at the
present time there is no indisputable proof of the
cultivation of wild cereals in the Balkans. It is
interesting to note that this sickle form is identical
in different Neolithic cultures of Bulgaria which are
otherwise different from one another in many
aspects. This observation supports the hypothesis
of the introduction of agriculture from Middle Asia
to the Balkans.

Stone querns, used to grind grain, were found
on most sites. They have a boatlike, rounded or
oval form. Their working surfaces are shaped by
pecking, and the lateral surfaces are partially
ground. The working areas of querns have inten-
sive use-wear traces from rubbing and grinding.

For the first time, besides the functional types
with their distinctive use-wear traces already de-
scribed in the literature, we have discovered sev-
eral completely new kinds of implements in the
Eneolithic. Functions of implements were deter-
mined using magnifications up to 200x, taking into
account the whole complex of traces discovered
c>n the working parts and backs of tools :

a. the pattern of blunting, chipping and confi-
guration of the cutting edge ;

b. types and topography of microwearpolishes ;
c. linear traces.
In this way a series of seven objects of the same

kind were discovered amon€l the tools, made from
red deer antler (fig. 5). They are large, elbow-
shaped artefacts made from the long part of a main
shaft of an antler with the tine oriented at an obtuse
angle. Careful microscopic examination showedFig. 3. An experimental sickle of Karanovo-type.
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that the Llse-wear traces on them were concen-

trated on the tine ; its entire surface is intensely

polished, and striations, deep scratches, ancl gro<>ve.s

are visible on some parts, oriented along the
longitudinal axis towards the antler shaft. Pafticularly

intense lurster and deformation appear on the

lower part of the tine. At the other end of the antlcr

shaft, wear occllrs on the retouched area, on the
facet riclges, which appear slightly rr-rbbed ancl

smoothed (fig. 4 : A, I3).

The experimental use-wear anaiysis we carried
()ut ()ver many years shows that this type of use-

wear is typical of soil-cr-rltivation implements. The

type of polish seen on the antler is due to contact

with soil, ancl the striations result fiom striking

against stones and abrasive particles in the soil.

The distribution of the polish, plastic dcformation
of the tool and the orientation <>f scratches or

striations show that :
1. Only one tine was in the soil, with its cncl ancl

its lower part, the foot, being exposecl to thc
greatest load.

2. The tool moved with the tine in fiont as if it

were opening the soiJ

The bar-like shaft of the antler seryed as thc

long part of the tool, and its worked extremity

shows traces of rubbing, perhaps showing this part

was hafted t() varioLls handle devices. Given thesc

observations, it is possible to attribute these im-
plements t() a Lrse for soil-cultivation and to con-

sider them as a kind of ardshare or ploughshare.

Only two antler <>bjects can be cited as likely

analogies : c>ne is fiom the site Zedrnar in Romania,

and the other, the well-known " ralo , (primitive

form of plough), from the Tripoli settlement Noviye

Rusesti studied by Korobkova, althor-rgh thc latter

differs from the Bulgarian implements in that it is

multi-ribbed. The beginning of arable firnning in

the Eneolithic Age is confirmed by fincls of drar.rght

animals : oxen. Possible explztnations for tl"rc

relatively small number of antler shares for.rncl

include that the same tool was r-rsed over a long

period of time in several farms of thc Enec>litl'ric

settlement and that this tool type existed als<> in

wood, which has not been presen'ed.

Numerous ethnographic examples are known

of the use of wooden soil-working implements

made of a part of a tree trunk with branches ; tl-rc

main trunk is clrawn through the soil, and the

brancl-r(es) l-rarnessed t<> an anirnal. 
'W'ooclen 

farming

implements witl-rout metal points were used in
4. A. The antler soi l-working tool ( i .  e. ardshare).
B. Str iat ions on the working part of the tool.

o
Fig .
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I3ulgarian villages as far back as the encl of thc
1!1r'century, and are still in Llse on several fln-r.rs.
The Rulgarian ethnographer V. Marinov tholrglit
tl-rat the antier implements we cliscovered u'erc
qr-rite appropriate, in terms of their morphologic:rl
and technical attribr-rtes, frrr ploLrghing of soil at a
depth of 6-il cm.

In the Encolitl'ric tl-rc first rnetal hoes appeared
along with arable i lnplcrncnts (Ccrnych, 1978).
w'l-rich inch.rclecl l-rces <>f antler ancl of stone.

The other nc\v type of agricultural tool is the
threshing plank (tl-rreshing sleclge) or tribnhtm.
Flint inscrts fkxrr tl'rlcshing sledges were for-rncl
among the otherwise typologically homogeneous
grollp r>f bhclcs u'ith edpae-damage, because of
their clistinctive use-u,.ear attributes. These inserts
were r-rsually rnacle from the midscction of tl-re large
blades with stanclard dimensions cliscussecl ab()ve.
Ventral retouch scars on the br-rtt encls of sorre <>f
these blades apparently serwecl to tl'rin thern. Largc,
flat facet spalls are visiblc on the sicles. Tl"re
working part of the tool is locatecl near t<> the blacle
edge itself, which is severely rvorn, clefirrrnccl ancl
chipped. The edge is crlrshecl encl flattenecl here
and there, but its remaining part is rounclecl in
cross-section (fig. 5). Polish rescml)ling the milror
luster of sickle inserts in clegree of intensity is
visible on both sr.rrfarccs of tl-re clrtting eclge, whose

Fig. 5. Microphoto of the working part
of a threshing plank insert.

\. N. Srsr<r;n

Fig. 6. The threshing plank (Ir ibulum)f rom Nagornae, Ukraine

rnicrotextLlre is extrernely smoothed. Howcver, the
macro- ancl micro-Llse-wear found on thesc two
types of implements is completely different. The
cLlttin€a edges of sickle inserts are never as l-reavily
cleformed as inserts from tl-rreshing slcclges. 'l'he

striations characteristic of sickle inscrts are c()met-
shaped, whereas on the tl-rreshing plank inserts
cleep, small scratches orientecl parallecl ancl slightly
at an angle to tl-re edge al'e characteristic. Tl-re
differences in micro- ancl macro-Llse-wear on these
tr.vo kinds of insc'rt are clLlt: to cinematic difl'ercnces
in tool motion cluring use.

Tbe lribultr uz is describecl by Latin writers, and
it is also rnenti<>necl in the Bible. Not long ago this
device, armecl witl-r f'lint inscrts, was in Llse in s()me
regions of Southern Enrope andAsiaMinor. During
the excavati<>n.s of t l 're Eneolithic settlement
Nagornoyc II in the Oclessa province (Ukraine,

lowcr Danrrbe) we discovered some cornplete
thrcshing planks kept in the neighbouring village,
which hacl been populated by Br-rlgarian immi-
grants in the 1!'r' century. According to the ac-
counts of older residents, this threshing dcvice,
called " dikanya ,, was made in the following way
(fig. 6) : Two orthree Lroards of, most often, willow
w-cre steeped for some clays. Then sl()ts wefe
carued in the undersicie of the threshing sledge,
and flint inserts were hammerecl into these slots
using w()()dcn hammers so that a corner and part
of an adjacent edge projccted or-rtsicle the slots.
Large, flat dan-rage spalls were usually produced
on thc eclge of the inserts by this hamrnering. The
finished tl-rresl'ring sleclge hacl a distinctive upcurued
fiont encl to which a harness was fastened. Then a
flat, rvell-c<>r.r"rpacted areu of ground was chosen
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USC-\ \ ' t ' , i t I  1t ' l t r ' t 's  t 'h t t  ret  -

clcarly visil>lc ()n ()nc

The grincling of grain was cl()ne ()n qllcrns in

the traditional way. Sorne of thetn are larger than

those frorn tl-rc Neolithic, ancl, according t() ar-

chaeological obserr,'ations. thcy were were fixed in

place in habitation are2rs. The w<>rking sr,rrfhces of

many qllerns are intensively r.tsc-worn. Some of

them were Llsed for grincling c>f ore becar,rse in

long, deep Iongitudinal traces or gr()()ves small

particles of ore still remain. In adclition, several

broken querns were found to have been re-used as

anvils.
Contrary to general belief. grinding of grain on

querns was not for-rnd to bc very labour-intensive.

In experiments, one glass ctf grain was grournd in

20 minutes. The etl-rnographic clata provide ex-

amples of long-terrn r-rse of qtlcrns, which existed

side by side with hancl-r-nil ls to the encl of the 19'r'

centl lry in some I3ulgarian vil lages.

Unfortr-rnately, lve cilnn()t as yct acleqr-retely

c()mpare agricr-rltr-rral irnplcnrcnts f r-orn the Flneolithic

with thosc fiorn the early I)ronzc Agc, l>ccar-rse of

insr-rfficient clata conccrning llronze Age tools. 13r.tt

we have consiclerable eviclcnce for the continr-ut-

tion of r-rse of some kincls of nctn-metallic tools in

the early part of the Bronze Age. For example, the

considerable number of antler soil-preparation

implements discovered in Bulgarian lakeside

Fig. 7. Use of the threshing plank.

for the threshing operation. Nfheat or barley plants

were then evenly spread over the area radially,

with the ears pointing to the center, and well-

trampled. Then oxen or horses harnessed to the
. dikanya , purlled the threshing plank in a circle
(fig. 7). Stones or children were used to weight

down the plank, and the sharp flint inserts ltoth cut

straw and detached grain from the glumes or husk.

The curt straw was r,rsed, dry or steamecl, as fodder

for cattle, for house-br,rilding, etc. Since the inhab-

itants of the village of Nagornoye still have an

excellent memory of the use of the threshing

plank, we had the chance to fully record this

process. 
'W'e 

used a plank belonging to one village

inhabitant which had been made there in the

1930's, and for the purpose of microwear observa-

tions, took parts of blades excavated from the

Eneolithic site Nagornoye II which had no traces of

prior usc, and inserted them into empty slots from

which inserts had fallen. Comparison of the ar-

chaeological, ethnographical and experimental

inserts of the threshing plank yieldecl identical

macro- and micro-use-wear traces, confirming the

accLlracy of the interpretati()n of the fr-rnction of the

archeol<>gical inserts.

Eneolithic reaping irnplemcnts are identical in

constrLrcti()n to Neolithic sickles of Karanovo type,

but their inserts are different from Neolithic ones

because of they are macle from the new type ()f

blade blank appearing in the Eneolithic, described

above. Pieces of the midsection ctf these large,

standardized blades Q-2.5 x 3-4 cm), were used as

inserts. Such standardization of insert morphology

greatly facilitated the ability to produce a cutting

edge of regular shape. The working edge was Fig. 8. Bone tool from an Early Bronze Age site in Bulgaria.
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clwelling sitcs arc sin-rilar in c()nstnlction t<t tl-re
Eneolithic ones. Thc Karanovo-typc sicklc wrs
also bcing usccl, as is shown l>y fincls of f l int inscrts,
althotrgh thcsc clif-fbr fhltr Enc<>lithic <>nes in that
their working cclges are clenticr,rlatecl. Lnplements
macle f,r<>r.r-r anirnal scapr-rla exist which were usecl,
in P. Anclerson-Gerf:rlrcl 's opinion (pers. comm.),
for hancl-threshing of grain crops, l>asecl upctn
similar Llsc-wear olrtainecl in tl-rreshing cxpcri
n-rents ancl for-rncl on Neolithic lrone toc>ls from lran
(Storder-rr and Anderson-Gerfaud, 1985). These
tools are rnade fiom scapula from which a V- (x a
U-shape has been cLrt (fig. 8), fbrming a kind of
large use-u'orn notch. Tl'ie slrrfaces of the scapula
adjacent to this . notch , area are polishecl to a
mirror lLrster lly trse. r,vith the distribution of use-
traces spreacling over a fhr largcr area on one side
tiran on the otl-rer. Long striations showing long
parallel strokes orientecl transversely tc> the notcl'r
eclge are clearly visible in thc r-rse-polishccl areas of
the tools.

Thus, an agricLrltrrr-al in-rplcrncnt cornplcx, in-
clr.rcling to<;ls f irr soil-r,v<>rking, r-caping ancl grrrin-
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processing, was present in Br-rlgaria in the eady
stagcs of tl'rc Ner>lithic. Howevcr, ch.rring the fol-
lolving. Flncolit l 'r ic periocl these tools-hc>es, sickles,
ancl qr.rcrns-lrnclerwcnt consicleraltle changes. The
new ra\\' material. rnetal, l>egan t() be r-rsed fbr
l'rocs, tl're clltting eclge of sickles became more
regrLlal ow-ing to thc standardization of inserts,
increasing tl-reir qualitative effectiveness, and qllerns
becerme largcr. In tl-re Eneolitl-ric new implements
appear, such as antler ardlplor,rgh shares ancl the
threshing sledple, and technical improvements are
rnade in tool types alreacly present in the Neolithic.
These changes represent a transition to a new,
more de\.eloped form of agricr-rlturre which includes
animal-dravn'n tools, and these develctpments in
agriclrltr.rral technology play a rctle in the surlrse-
qlrent evolr,rtion ancl complexification of the eco-
nornic stl'uctLlre, bringing abctut great prosperity in
the r.naterial clrlture of the Balkans Eneolit l-rrc.

*  | r ts I i I t t I  r t /  Arcbuertk1qy,  Acut lcnty r t /  .Scierrcas,

I)t'orl.7()t'ui(t rtab. 18. St I)ctershtnug, 191065 l?trssia.

SKAK[ ,N ( \ .  \ , ) .  7984. -  Kremneo l r rabat ivayutshee

lrloisvoclstvo v epohupaleometall v l3olgarii. In : III
setn i trct r Pet roarc h eolctg1,. Plovdiv.

SI{-AKU\ (\. \.). 7987.- Opil rekc.tnstrtLktsii khosyaystua
clret,nesentledeltcheskikh obtshestu epobi eneolitn
Pritchentontorckogo ra,lrtna Bolgarii (V suete elspe
ri mentct I tlo-l t'asologitcbeskikb r,larmikh ). Leningracl.

sToIlDur.lt (D. ). A\DFTRSON-GF]RFALTD (t'.), 1985.- r.es
ornop lu tes  cncoch6es c lc  Gan j  I )a reh  :  6 tude
rrrrrrplr<rlcrgi<1ue et firnctionnclle. C'ah iers cJe l'Ettphrule,
,1, p. 2-39 313.

1'() l)ORO\rA ( l l .) .  198, ' i .-  l )as Chr<>nologiesystem von
karur'ror'o inr [-ichte clcr ncucn i]r>rscltlrngcncrgcltnisse
in l l tr l .qaricn. Sktt 'artskiu Archutkryit t ,  2).
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