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Editor’s Foreword

The present volume of Baltic-Pontic Studies continues the program of presenta-
tion of the results of studies on the Middle Dniester cultural contact area of com-
munities originating from the Pontic and Baltic drainage basins in the 4th/3rd – 2nd 
millennium BC. It is focused mainly on the issues of the Polish – Ukrainian research 
project whose aim was to explore the Yampil Barrow Cemetery Complex located in 
the southern portion of the Middle Dniester Area (Vinnitsa Oblast)*.

A common feature of the vast majority of the presented articles is their inter-
disciplinary character. They can be included in three thematic blocks of analysis: 
environmental and spatial aspect of ceremonial practices; the image of builders and 
users of barrows, described from the position of natural science research methods 
and the view of the “Podolia” ritual and funeral activities.

The twenty-second volume of the BPS contains another part of the achievements 
of the project “Podolia as a Cultural Contact area in the 4th/3rd-2nd millennium bC”, 
implemented as part of the National Program for the development of humanities 
(No . 108 / NPh3 / h12 / 82 / 2014), documenting a new stage in the process of ex-
panding – including and internationalization – the area of his cognitive inspiration .

The papers in this volume were peer reviewed by Professors lucyna domańska 
and Przemysław makarowicz .

* For a broader discussion see: a . Kośko, m . Potupczyk, S . razumow (Eds) „3rd Mil. and first half of 2nd Mil. 
BC Dniester Tumuli Cemetery Complexes tied to Yampil Region Commmunities, Winnica Province: Research on 
North-West Border ‘Early Bronze Age Pontic’ culture Settlements” . Archaeologia Bimaris – Monografie 6, Poznań 
2014 and a . Kośko (Ed .) Podolia as a Cultural Contact Area in the 4th/3rd-2nd Millenium BC, Baltic-Pontic Stu-
dies Vol . 20, 2015 .



Editorial comment

1. All dates in the BPS are calibrated [BC; see: Radiocarbon vol. 28, 1986, 
and the next volumes]. Deviations from this rule will be point out in notes 
[bc].

2. The names of the archaelogical cultures and sites are standarized to the 
English literature on the subject (e.g. M. Gimbutas, J .P . mallory) . in the 
case of a new term, the author’s original name has been retained .

3 . The spelling of names of localities having the rank of administrative cen-
tres follows official, state, English language cartographic publications 
(e .g . Ukraine, scale 1 : 2 000 000, Kyiv: mapa lTd, edition of 1996; Rès-
publika BELARUS’, REVIEW-TOPOGRAPHIC MAP, scale 1:1 000 000, 
minsk: BYELORUSSIAN CARTOGRAPHIC AND GEODETIC ENTER-
PRISE, edition 1993) .
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Kacper Jachimowicz*, Danuta Żurkiewicz**

SPATIAL ANALYSIS OF YAMPIL  
BARROW COMPLEx

ABSTRACT

The Yampil Region represents a concentration of densely populated 
barrow cemeteries . Some 156 mounds figure in the available carto-
graphic studies, which are the basis of spatial analysis presented be-
low . The aforementioned therefore shall involve an examination of 
parameters for the localisation of tumuli in respect to altitude, terrain 
surface incline, direction of exposition and distance from waterways 
and watershed ridges as well as an analysis of visibility for selected 
sites, which shall describe preferences in respect to the chosen place 
of construction .

Key words: spatial analysis, dniester, Eneolithic, bronze age

iNTrOduCTiON 

The yampil region lies on the southern edge of the Podolia upland, in the 
drainage basin of the middle dniester (Fig . 1) . The loess substrata here represents 

* k .jachimowicz89@gmail .com
** department of Prehistory of Central and Eastern Europe, institute of archaeology, adam mickiewicz 
university, umultowska 89d, 61-614 Poznań, Poland; danuta@amu .edu .pl 
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the major scale of studies in this area, which to a significant degree impact on the 
landscape profile . in the general geomorphological context, the yampil region can 
be said to be in the category of flat and undulating planes of an alluvial and delluvi-
al origin . in respect to climate and flora the subject of study lies in the forest steppe 
belt – a transitory area between the forest zone and the steppe . The native flora 
that is characteristic for this terrain is one of oak forests, meadow and stipa grass 
steppes [makohonienko, hildebrandt-radke 2014; Kusiński, zastawnyj 2003] . 

The modern-day landscape of the area under study, combining the traits form-
ing the terrain and its flora, allows for the reading of its particular properties . From 
the moderate rises of the region vast areas are visible towards a horizon many tens 
of kilometres away in the distance .

F i g  .  1  .  location of research area: 1 – yampil region border; 2 – yampil
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T a b l e  1

Yampil Barrow Cemetery Complex: excavation in 2010-2012 and 2014 research results marked in 

gray.
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1 Dobrianka 1   5   6       11

2 Porohy 1   2           2

3 Porohy 2   4       2   6

4 Porohy 3   2   5   1 1 9

5 Porohy 3a 7 10     4 1   22

6 Porohy 4   1   4   3 1 9

7 Pysarivka 1   2           2

8 Pysarivka 2   1       2   3

9 Pysarivka 3   3       1 1 5

10 Pysarivka 4   2           2

11 Pysarivka 5   1   1   1   3

12 Pysarivka 6   3       1   4

13 Pysarivka 7   1       2 2 5

14 Pysarivka 8   1   1     2 4

15 Pysarivka 9   2   1     1 4
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20 61 3 28 8 23 15 158
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The hydrographical network of the Yampil Region is made up by the left bank 
tributaries of the Dniester, which in part demarcates the southern administrative 
border of the Yampil Region and the territory of Ukraine. 

1. MATERIALS 

A conservation study of the Yampil Region has produced a topographical map 
in the scale of 1:100,000 featuring identified barrows in the area [Potupczyk, razu-
mow 2014], which constitutes the basis of spatial analysis that was conducted . its 
publication in 2010 did not entail any new discoveries [Przybyła et al. 2017] . in the 
area under study within the administrative borders of the yampil region, measur-

F i g  .  2  .  yampil barrow cemetery complex: digital elevation model for studied area . 1 – barrows, 
2 – borders of the yampil region
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ing some 790 km2, there have been recorded thus far 156 tumuli (approximately 0.2 
per km2). Only 23 so far (approximately 15%) have been verified in the context of 
excavation research. Their characteristics are presented in Tab. 1 . Four of the sites 
studied by the Polish-ukrainian expedition in the period 2010 to 2014 have been 
subjected to more detailed analysis of their location in the context of data gained 
for the entire barrow cemetery complex [Kośko 2015] . 

2 . mEThOdS

Spatial analysis was conducted on the basis of the digital Elevation model 
(dEm) created using a topographical map in the scale of 1: 100,000 (map 1 and 
Fig .  2) [Placek 2008; Jaskulski, Szmidt 2013] . This map also served to create 
a vector layer that defined the location of barrows . The following were taken into 
consideration or parameters describing the locus of sites studied: terrain incline, 
slope exposition as well as distance from river valleys and watershed ridges . The 
arcmap 10 .2 application, part of the arcGis software, created by ESri (Environ-
mental Systems research institute) [litwin, myrda 2005] was used to record the 
analysis below . all analysed parameters are given in annex 1 .

F i g  .  3  .  yampil barrow cemetery complex: percentage distribution of barrows and surface area in 
the altitude categories established above sea level .
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F i g .  4 .  Yampil barrow cemetery complex: map of slope incline of the terrain under study.  
1 – barrows

F i g .  5 .  Yampil barrow cemetery complex: percentage distribution of barrow number and terrain 
surface for established categories
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3. ALTITUDE ABOVE SEA LEVEL

The terrain under study is characterised by marked differences in relative alti-
tude. The lowest placed areas are those in the Dniester Valley (to 36 m a.s.l.). The 
highest measurements reaching 349 m are recorded on the upland in the north-
ern part of the area under study. As far as the topography is concerned, there is 
a domination of terrain situated at an altitude between hundred and 49 to 248 m . 
in this category some 66% of the surface area studied is found and 86% of barrows 
(Fig . 3) .

The location of particular mounds in terms of altitude above sea level in gen-
eral represents the nature of the terrain as such . The highest placed mound – 283 m 
a .s .l . – is found in the north-east end of the area under study, near the town of horo-
dkiv . The lowest placed on the other hand, is the mound near Velyka Kisnytsya, 
almost 100 m a .s .l . The majority of barrows under study – 86% – are situated in the 
category of 149-248 m a .s .l . 

The excavated sites relate to the category that groups the greatest number of 
mounds located at a  altitude between 140 and 244 m . amongst this group the 
lowest situated are the sites in Porohy and Prydnistryanske (163 and 193 m a .s .l .), 
whilst the highest located features are found in Pidlisivka and Klembivka (201 and 
242 m a .s .l .) . 

4 . TErraiN SurFaCE iNCliNE 

an analysis of the terrain surface incline map shows that the greatest degree of 
incline relates to the slope of the dniester Gorge (up to 68°, Fig . 4) . Such a high 
degree of incline can be also observed on the valley slopes of this river’s tributar-
ies . One half (50 .8%) of the terrain under study shows a small incline between 0 to 
20 degrees, where over 80% of tumuli are found (Fig . 5) . 

The topography of barrows in the context of landscape incline suggests quite 
clearly that these tumuli were located on a terrain with a low incline . There are 
however, a small number of sites that appear to be situated in areas of high parame- 
ters in this context (above 20° – Fig . 5) . moreover, the presence of barrows in the 
last two categories gives one cause for further reflection . This is a result of the fact 
that inasmuch as a terrain with a 30 to 40° incline physically is suitable for the 
filling of a mound, areas of a higher parameter in this context would appear to be 
exceptionally difficult ones in which to undertake such work . First and foremost, 
the rather large scale of the source map has had an influence in this regard on the 
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research results. In order to improve these it would be necessary to create a digital 
altitude model for the use of maps with a decidedly lower scale, which would re-
duce the risk of error .

The sites subjected to excavation research show small amounts of the param-
eter in question . in this regard the terrain incline read from the base map does not 
exceed 13° in any of the cases (Porohy – see annex 1) .

F i g  .  6  .  yampil barrow cemetery complex: distribution of terrain surface and tumuli for geographi-
cal direction
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5. ExPOSITION DIRECTION

An analysis of topography relating to the sites mentioned in the context of this 
research aspect is difficult on account of its low readability. This is caused by the 
differentiated nature of terrain profile in the area studied. Steep river valleys – both 
the Dniester and its tributaries as well as the numerous hills on watersheds result 
in a large differentiation of the parameter mentioned . Thus, a description of the 
usefulness in respect to the exposition parameter in the present discussion needs to 
take place on the basis of a graph that shows what number of tumuli are situated on 
inclined slopes in a specific direction (Fig . 6) . 

The area described as flat combines a mere 8 .5% of the terrain surface under 
study, where 12 barrows are found (8%) . The remaining directions of slope incline 

F i g  .  7  .  yampil barrow cemetery complex: marked watershed ridges of the terrain under study in 
terms of the altitude model . 1 – barrows, 2 – watershed ridges
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in the area under study are broken down rather equally, accepting values oscillating 
between 10 and 15 % of terrain surface. 

In terms of mound topography therefore, there is a tendency for the avoidance 
of prominent slopes in a northerly direction and preferences for a southern and 
southern-western direction .

6 . diSTaNCE FrOm waTErwayS aNd waTErShEd ridGES

The creation of river layers took place through the vectorisation of waterways 
lines, based on the map in the scale of 1:100,000 . So as to mark the line of water-
shed ridges on the basis of a digital altitude model a layer of surface flow direc-
tions was created, using the Flow direction module, arcmap application . Subse-
quently, the halftone that arose as a result of this process was transformed by the 
Flow accumulation module . as a result, a map was created, which showed the 
accumulation of surface flow for every one of the units . On this basis watershed 
ridges were marked, creating a line in places where the relevant units took on the 
value 0 (Fig . 7) . Naturally, the remaining lines were drawn far more simply so that 
the network of ridges was not overly dense .

The decided majority of the barrows found is placed at a distance from rivers 
in the range of 1001 two 4000 m (89% sites, Figs . 8, 9) . in this context, the most 
predominant range of distance is from 2001 to 3000 m, covering as much as 39% 
of sites . This particular state of affairs allows one to propose that the location of 
barrows in respect to the Yampil Complex was not related to the immediate proxim-
ity of rivers .

The chart of distribution for percentage distance from watershed ridges shows 
that over 77% of barrows (121 mounds) are found at a distance up to 1000 m from 
the watershed ridge . 

in respect to the entire above group there can be seen a clear preference for the 
location of barrows within watershed ridges and at the same time, an avoidance of 
locating tumuli in the immediate neighbourhood of waterways .
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7. ANALYSIS OF VISIBILITY 

The visibility of barrows is considered to be one of the significant aspects for 
the choice of a place for their location [Ślusarska 2011] . in a subsequent analysis 
a simulation was conducted for the visibility of excavated barrows . For these pur-
poses a buffer with a diameter of 2200 m for each of the tumuli was marked in 
which a zone was delineated, where a given mound was visible for an observer of 
1 .7 m [weathley 1995] .

The mound at the site in Pidlisivka, within the buffer measuring 2200 m in 
diameter, would only be visible from 15% of this surface area, concentrated mainly 
in a western and north-western direction (Fig . 10: 1) . with a broadening of the 

F i g  .  8  .  yampil barrow cemetery complex: distribution of tumuli number and terrain surface for 
accepted categories of distance from watershed ridges and waterways
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zone, from which the tumulus in Pidlisivka would be visible, it is possible to note 
that these areas combine in a decidedly eastern and southern direction from the site 
in question . within their area some 35 barrows were found from this region, which 
may be interpreted as an indicator of the potential visibility from 35 other bar-
row mounds in Pidlisivka . This provides a picture of the spatial grouping of these 
mounds – generation of concentrations that based on the parameter of visibility can 
create a genus of mutually related local units (chronological?; regional?) .

The site in Porohy in direct proximity of the barrow (buffer measuring a diam-
eter of 2220 m) would be visible from a small fragment of area located west of the 
barrow, taking up 12% of the surface (Fig . 10: 2) . The factor analysed, however, 
begins to increase in respect to distance from the site, where areas with a view 
of the mound group in particular on the opposite line of the dniester . within the 
bounds of areas from which it is possible to notice the mound in Porohy, merely 
15 other tumuli were found, which to a  large extent is related to the significant 
occurrence of areas from which it is possible to see the mound in Porohy on the 
other side of the dniester and therefore in areas for which we do not have barrows 
located .

F i g  .  9  .  yampil barrow cemetery complex: the location of particular barrows for distance from 
waterways and watershed ridges . Sites excavated are mark in red
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The barrow in Klembivka, in the outline of its buffer, is merely visible from 
10% of the area (Fig. 10: 3) . From a greater distance, analysis shows its visibility 
to be concentrated mainly along the tributaries of the dniester, where 52 other bar-
rows were found .

within the immediate surrounds of the tumulus in Prydnistryanske only 15% 
of the terrain demonstrates the possibility of seeing its placement (Fig . 10: 4) . by 
increasing the distance of these areas, from which it is potentially possible to see 
the tumulus, there are compact areas placed here and there on the opposite side of 
the dniester and its tributaries that are visible .

in summarising the results of this analysis is possible to suggest that if the 
criterion of barrow visibility was in fact important for the creators of these assump-
tions it was related to significant distances .

F i g  .  1 0  .  yampil barrow cemetery complex: analysis of visibility at the site in Pidlisivka (1), 
Porohy (2), Klembivka (3) and Prydnistryanske (4) . 1 – areas from which the analyzed barrow was 
visible, 2 – buffer measuring a diameter of 220 m, 3 – remaining barrows
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SUMMARY 

Taking into account the limitations of data used in presenting the above analy-
sis, it is possible to cautiously draw several general conclusions in respect to the 
preferences of Yampil barrow constructors as to the choice of location. Here, ar-
eas placed at a high altitude with the lowest possible terrain incline were chosen, 
whereby the exposition direction was focused towards the south and south-west . 
One significant parameter over and above these criteria is the distance of mounds 
from waterways and watershed ridges, where the latter would appear to be ex-
tremely relevant . as far as the visibility of the tumulus in the surrounding land-
scape is concerned, it would appear that for its constructors the visibility of the 
barrow was important from a greater distance, which could serve the network of 
‘connection’ in the context of the entire studied region .

For the purposes of this research project a spatial analysis of barrow culture 
would also be of particular interest, where a particular group rather clearly is dif-
ferentiated in respect to the average values of parameters analysed .
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ANNEx 1. VALUES OF ANALYSED PARAMETERS  
FOR THE YAMPIL BARROW CEMETERY COMPLEx
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0 269,1 18,7 SW 2802 1164 1 0 0 0

1 241,1 4,4 S 3418 689 0 0 0 1

2 243,7 8,7 E 2631 412 1 0 0 1

3 238,9 10,3 Flat 2730 976 0 0 0 0

4 237,0 15,2 S 2597 908 0 0 0 0

5 252,5 10,4 SW 2271 255 1 0 0 1

6 229,2 26,9 NE 3786 873 1 0 0 0

7 242,3 14,7 S 3495 471 1 0 0 0

8 244,3 4,9 SW 3100 118 0 0 0 1

9 231,7 2,5 S 3855 453 0 0 0 1

10 231,7 1,2 SW 3673 118 0 0 0 1

11 205,9 13,4 SW 2730 138 1 0 0 1

12 200,9 3,1 S 2100 189 1 0 0 1

13 195,8 15,8 E 2100 41 1 0 0 0

14 237,9 15,9 SW 3320 248 1 0 1 0

15 241,4 19,2 NE 3267 114 0 0 0 0

16 241,8 5,0 W 3872 389 1 0 1 0

17 181,3 6,1 Flat 1224 1881 0 0 0 0

18 182,2 5,3 Flat 1277 1961 0 0 0 0

19 180,3 7,4 S 1071 2517 1 0 0 0

20 177,0 9,1 Flat 1485 1881 0 0 0 0

21 175,2 27,4 SW 594 2081 0 0 0 0

22 180,2 20,0 S 664 0 0 0 0 1

23 167,6 18,7 SW 1050 10 0 0 0 0

24 156,3 22,1 NE 594 728 0 0 0 0

25 164,3 1,1 SW 1050 363 0 0 0 0

26 167,2 6,9 S 2271 10 1 0 0 1

27 161,5 16,6 Flat 2100 450 0 0 0 0
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28 150,7 7,8 NW 1224 88 0 0 0 0

29 187,1 16,4 SW 1936 65 0 0 0 0

30 193,3 5,1 SW 1514 554 1 0 0 0

31 174,9 41,8 W 840 1081 0 0 0 0

32 146,6 27,2 N 1806 1415 0 0 1 0

33 163,1 33,0 NW 1328 887 0 0 1 0

34 168,0 33,3 SE 1050 1021 0 0 0 0

35 180,0 13,5 Flat 1470 584 1 0 1 0

36 142,8 32,5 N 840 1314 0 0 0 0

37 189,7 18,7 SE 1071 2895 1 0 0 0

38 191,9 8,2 SE 1470 2393 0 0 0 0

39 185,0 17,8 NW 1345 2330 1 0 0 0

40 195,3 23,2 NW 1485 2407 1 0 0 0

41 203,3 7,9 NE 2079 1931 1 0 0 0

42 204,1 5,8 NW 2376 1506 1 0 0 0

43 206,2 6,7 S 1981 2013 1 0 0 0

44 159,6 21,7 N 630 4401 0 0 0 0

45 218,6 23,4 E 2262 1382 1 0 0 1

46 229,1 21,5 Flat 2762 808 1 0 0 0

47 218,8 20,7 W 2192 156 1 0 0 0

48 231,6 19,3 SE 2319 350 0 0 0 1

49 228,3 15,7 S 2449 949 0 0 0 1

50 213,9 13,0 SW 1936 1506 0 0 0 1

51 211,0 0,6 SW 2079 399 0 0 0 0

52 208,7 11,9 N 1981 530 0 0 0 0

53 211,6 0,5 SW 2449 10 1 0 0 0

54 210,9 1,3 NW 2376 65 0 0 0 0

55 216,2 8,5 S 1992 555 0 0 0 1

56 220,0 5,6 S 2141 105 0 0 0 1

57 236,7 18,2 SE 2079 162 1 1 0 1

58 241,7 6,3 NE 2738 440 1 0 0 0
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59 236,4 23,8 SE 2262 903 1 0 0 1

60 242,2 11,0 S 2738 1045 0 0 0 1

61 211,8 13,4 S 1680 2176 0 0 0 1

62 224,6 6,6 E 1782 432 0 1 0 1

63 229,2 9,7 SE 1640 117 0 0 0 0

64 166,8 2,2 E 2232 353 0 0 0 0

65 171,0 8,8 E 2079 0 0 0 0 0

66 180,6 13,7 Flat 1782 62 1 0 0 0

67 210,6 12,7 SW 1485 1544 1 0 0 0

68 178,1 54,7 Flat 866 699 0 0 0 0

69 173,6 54,5 SW 664 557 0 0 0 0

70 231,9 4,3 SE 2449 292 1 0 0 1

71 231,8 3,6 S 2458 344 0 0 0 0

72 241,2 8,0 N 2947 0 1 0 0 1

73 186,5 4,7 S 3150 224 0 0 0 1

74 184,3 2,6 N 3832 998 0 0 0 1

75 190,4 8,2 NW 3721 372 0 0 0 1

76 200,0 2,7 S 2925 324 1 0 0 1

77 173,5 15,2 NE 2271 1544 0 0 0 0

78 123,2 16,6 NE 1640 3353 0 0 0 0

79 120,9 13,9 S 2192 4031 0 0 0 0

80 140,5 1,4 NW 2856 3827 0 0 0 0

81 141,4 4,3 SE 2100 4398 0 0 0 0

82 143,4 6,9 Flat 1485 4641 0 0 0 0

83 146,0 63,0 Flat 470 3712 0 0 0 0

84 146,0 52,2 W 420 3513 0 0 0 0

85 147,9 41,5 N 630 3314 0 0 0 0

86 141,0 2,1 S 2970 2810 0 0 0 0

87 200,5 3,7 S 2631 157 1 0 1 1

88 200,9 2,5 S 1260 261 1 0 1 1

89 171,1 9,3 S 1260 68 0 0 0 0
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90 107,8 47,9 E 757 3383 0 0 0 0

91 186,7 24,5 Flat 1071 3398 0 0 0 0

92 188,5 8,2 S 1680 3365 1 1 1 1

93 193,1 6,4 S 1277 3864 1 1 1 1

94 188,4 10,9 SE 1224 4206 0 1 0 1

95 179,5 23,4 E 1485 3764 0 1 0 0

96 181,3 20,9 W 1050 3968 0 0 0 0

97 179,8 16,2 SW 757 3456 0 1 0 0

98 163,7 37,0 NE 664 3100 0 0 0 0

99 191,9 1,6 S 2394 411 1 1 1 1

100 191,0 4,2 S 2529 1003 1 1 0 1

101 190,3 3,4 SW 2100 1458 1 1 0 1

102 181,6 15,5 W 1470 1309 0 0 1 1

103 206,4 1,9 SW 1260 1537 1 0 0 1

104 206,6 0,9 W 1260 1189 0 0 0 1

105 211,2 2,6 S 1599 336 0 0 0 0

106 211,5 1,2 E 1794 105 1 0 0 0

107 210,2 3,8 E 1328 323 1 0 0 0

108 203,4 6,8 NE 840 483 1 0 0 0

109 207,4 7,4 W 2262 730 0 0 0 0

110 208,8 6,1 SW 1529 1201 0 0 0 0

111 201,5 7,5 NW 1902 1816 1 1 0 0

112 177,0 6,6 SW 2100 916 1 0 0 0

113 168,1 19,4 SW 2192 1407 1 0 0 0

114 179,7 0,7 NW 1936 836 1 1 0 0

115 179,7 0,5 Flat 2068 1049 1 1 0 0

116 179,3 0,3 NW 1599 627 1 1 0 0

117 199,7 11,0 S 2100 248 1 1 1 0

118 199,4 24,1 W 2192 626 0 0 0 0

119 200,0 6,8 SE 1992 574 0 0 0 0

120 218,7 28,7 S 3157 179 1 1 1 1
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121 217,4 15,3 E 2940 303 0 0 0 0

122 200,9 2,7 S 1514 555 1 1 0 1

123 202,4 4,7 SW 3320 1052 1 1 0 1

124 248,6 12,3 SW 2068 565 1 1 1 1

125 253,2 6,3 S 2917 10 0 0 0 0

126 250,3 12,5 S 3570 105 0 0 0 0

127 231,6 15,2 SE 3564 52 1 0 1 0

128 199,2 15,7 S 3150 373 0 0 0 0

129 197,6 29,2 W 2631 1029 0 0 0 0

130 188,8 8,3 SE 1050 1944 1 1 0 1

131 223,3 16,1 E 1981 562 1 1 0 1

132 234,5 24,5 SE 2537 62 1 1 0 0

133 238,7 15,7 E 1732 340 0 0 0 0

134 223,8 7,5 E 1485 250 1 1 0 1

135 226,5 1,8 S 1260 19 0 0 0 0

136 272,3 8,8 SW 1782 114 1 1 0 0

137 282,7 0,9 S 4252 341 0 1 0 1

138 222,6 4,5 SE 1514 259 0 0 0 0

139 261,6 15,7 SE 1981 31 1 1 0 1

140 263,9 7,5 E 2100 570 1 1 0 1

141 233,4 9,0 S 2376 14 0 0 0 0

142 239,7 13,8 S 1794 810 0 0 0 1

143 237,1 4,1 E 3007 69 1 1 0 1

144 234,3 0,9 S 2802 14 1 1 0 1

145 230,9 11,9 NE 2348 446 1 1 0 0

146 222,3 18,8 E 2376 96 0 1 0 0

147 225,4 13,6 SE 2529 259 0 0 0 0

148 218,6 28,9 SW 2520 551 0 0 0 0

149 231,0 11,3 S 2537 543 0 1 0 1

150 232,5 4,4 SW 3007 114 0 0 0 0

151 218,3 14,3 NE 2394 899 0 0 0 0
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152 216,8 23,1 E 1936 1314 0 1 0 0

153 99,5 57,1 N 210 1834 0 0 0 0

154 254,6 8,3 SE 1794 319 0 1 0 0

155 254,8 13,6 SW 2537 78 0 1 0 0

Translated by Piotr T. Żebrowski
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ABSTRACT

The article presents the results of magnetometric surveys carried out 
in the village of Pridnistryanske on two barrow sites. In the site 1, 
the principal objectives were to capture the course of barrow ditches 
– not covered by the excavations – and investigate the space between 
the mounds. On site 2 relying on photographs was a group of nearby 
barrows selected for geophysical investigations .
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The investigations of barrow cemeteries always run up against the problem of 
delineating the limits of the space used for ritual purposes . usually, excavations 
centre first on the visible elements of funeral architecture and sometimes on their 
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immediate surroundings. In practice, however, usually only a  barrow mound is 
explored . The large dimensions of barrows located in the steppe and forest-steppe 
zones often make them isolated targets of investigations, while their surroundings 
are left unexplored . moreover, as in present Central Europe, intensive agriculture 
has completely levelled off the mounds of many barrows and considerably changed 
the original relief . Particularly susceptible to such destruction, Eneolithic barrows 
are typically distinctly smaller than barrows built or heightened in the Early bronze 
age (associated with the yamnaya culture) . Now, only vestiges of such features 
are perceptible as is the case with barrows i-iii, site 1, Prydnistryanske, yampil 
region, Vinnitsta Oblast, explored as part of the Polish-ukrainian project to study 
the yampil barrow-ritual Complex in 2014 [Klochko et al. 2015] . 

The future-oriented methods of non-invasive prospection can considerably ex-
pand our knowledge and help us in planning excavations . First, however, it is neces-
sary to analyse aerial and satellite photographs to identify levelled-off barrows that 
are hardly perceptible from the ground . after a review of such photographs, areas 
to be surveyed using geophysical methods were selected . a decision was made to 
begin with the zone excavated earlier: a group of barrows on site 1, Pridnistryan-
ske . The principal objectives were to capture the course of barrow ditches – not 
covered by the excavations – and investigate the space between the mounds . Only 
then, relying on photographs was a group of nearby barrows selected for geophysi-
cal investigations . These barrows were of a similar size and degree of destruction 
to those on site 1 and formed an analogous linear arrangement (site 2, Pridnistryan-
ske) . This was done for comparing the structures of unexplored barrows with the 
results of excavations on site 1 . a secondary objective was to check the readability 
of results in the environment of Podolia chernozem soils that had not been investi-
gated until then . 

1 . mEThOdOlOGy

To carry out the survey, a magnetic method was chosen, allowing large areas to 
be sampled relatively quickly . a magnetometer records the presence of anomalies 
of higher or lower values of the earth’s magnetic field caused by diverse human 
activity . recognisable anomalies (usually point or linear anomalies with higher 
magnetic field values) result in particular from the presence of dug-in features 
(pits, ditches, sunken buildings, etc .) . Special anomalies, showing large amplitude 
of changes, are associated with the presence of furnaces, hearths and other features 
exposed to high temperatures in the past, for instance, the relics of burnt buildings . 
dipolar anomalies, in turn, are caused by the presence of ferrous objects . under 
favourable conditions, recognizable anomalies may be also caused by the relics of 
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masonry, in particular bricks. Zone anomalies may also mark human activity sites. 
Inhumation graves, however, may pose a problem in this respect as their fills do not 
differ much, in terms of physicochemical properties, from their background and, 
thus, do not give any magnetic anomalies [david et al. 2008: 20-21; misiewicz 
2006: 78] . The magnetic method allows the position of archaeological sites to be 
recognized quickly and comprehensively . it has a shortcoming, though: a relative-
ly small penetration depth only slightly exceeding 1 .0 m [david et al. 2008: 16] . 

magnetic measurements in Prydnistryanske were made with a fluxgate magne-
tometer [misiewicz 2006: 74-98] 4 .032 dlG manufactured by the Foerster Ferrex 
company, measuring the gradient of the vertical component of the magnetic field 
and fitted with one probe of a  resolution of 0 .2 nT . Sampling lines were 1 .0 m 
apart . Ten measurements per 1 .0 sq . m were made . The data were collected bi-
directionally . 

The survey resulted in the recording of very many anomalies of a various na-
ture . They are shown on magnetic charts plotted using the Terra Surveyor 3 .0 .29 .3 
software .

F i g  .  1  .  Prydnistryanske, yampil region . location of geophysically surveyed barrow clusters: sites 
1 and 2
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2. RESULTS

For the survey, Prydnistryanske, site 1 and 2, being barrow clusters, were se-
lected (Fig.  1) . On site 1, measurements covered 2 .95 ha (Fig .  2), on site 2 – 
0 .75 ha (Fig . 3) . 

On site 1, satellite photographs helped identify four barrows: one large and 
three smaller ones arranged in a line . all were excavated in 2014 [Klochko et al. 
2015] . The magnetic survey covered the large barrow and two of the three smaller 
ones (Figs . 2, 5) . in the surveyed area, very many distinct linear anomalies related 
to land cultivation were identified and found to be related to baulks dividing fields 
in various times and traces of deep ploughing . Furthermore, numerous small dipo-
lar anomalies were recorded related, no doubt, to ferruginous objects located in the 
humus layer . relatively numerous positive and negative point anomalies seem to 
be related rather to natural, geological and zoogenic formations than potential ar-
chaeological features . Situated in the surveyed area, high-voltage electricity pylons 
were sources of strong dipolar anomalies (Fig . 5) . 

F i g  .  2  .  Prydnistryanske, yampil region . Site 1 . magnetic map superimposed on satellite 
photograph
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The Eneolithic barrows may be associated only with positive anomalies caused 
by ditches or rather borrow pits surrounding the barrows (Fig. 5: 1, 2, 3) . in the 
case of the large barrow, the recorded anomaly was a zone one and was irregularly 
shaped (Fig .  5: 1) . it was best recognizable in the northern part of the barrow 
perimeter . Similar anomalies, connected to other smaller barrows, may be called 
linear . They formed ring-like patterns, marking barrow edges (Fig . 5: 2, 3) . Their 
values varied and their recognisability was limited . No anomalies were recorded 
that could be unequivocally connected with other barrow elements, as for instance 
grave pits . 

in the case of Prydnistryanske, site 2, the survey covered all the three hypo-
thetical barrows (Figs . 3-6) . in this case, too, numerous linear anomalies were ob-
served, related to land cultivation (ploughing), and exceptionally numerous minor 
dipolar anomalies, attesting to the area being littered with ferromagnetic objects . 
Out of three discernable supposed barrows (soil indicators visible on satellite 
photographs), only the south-easternmost barrow was the source of recognisable 
anomalies . One of them was a zone positive anomaly (Fig . 7: 1), forming a ring 
around the supposed barrow . The anomaly is no doubt related to the place from 
which earth was taken to build the barrow . The very mound of the barrow is seen 
as an oval area of lowered magnetic susceptibility (Fig . 7: 2) . The nature of the 
anomaly (lowered value of magnetic field) may be related to the barrow structure, 
namely, the removal of the layer of a high value of the magnetic field from its site . 

F i g  .  3  .  Prydnistryanske, yampil region . Site 2 . magnetic map superimposed on satellite photograph
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F i g .  4 .  Prydnistryanske, Yampil Region. Magnetic maps of site 1. 1 – greyscale magnetic map in 
the range -2/2 nT; 2 – greyscale magnetic map in the range -5/5 nT; 3 – colour-scale magnetic map in 
the range -2/2 nT with the highest values highlighted
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F i g .  5 .  Prydnistryanske, Yampil Region. Magnetic map of site 1 with selected anomalies marked. 
1-3: positive anomalies related to barrow structure; 4-6: anomalies related to high-voltage electricity 
pylons. A – example of dipolar anomaly; b – example of spot positive anomaly



37

F i g .  6 .  Prydnistryanske, Yampil Region. Magnetic maps of site 2. 1 – greyscale magnetic map in 
the range -3/3 nT; 2 – greyscale magnetic map in the range -2/2 nT; 3 – colour-scale magnetic map in 
the range -2/2 nT with the highest values highlighted
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F i g .  7 .  Prydnistryanske, Yampil Region. Magnetic map of site 2 with selected anomalies marked. 
1-2: positive anomalies related to barrow structure; 3-6: spot positive anomalies suggesting possible 
archaeological features
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This may be a sign that the site was dehumified prior to the building of the barrow 
or that material of low magnetic field values, as pure loess, accumulated within the 
barrow mound perimeter . in addition, within the barrow mound perimeter, a few 
positive point anomalies can be identified (Fig . 7: 3-6) . Not especially high values, 
the elongated shape and dimensions, especially of anomalies 3, 4 and 6, may per-
mit to associate them with archaeological features, possibly grave pits . 

The poor recognisability of anomalies connected with the ditches surround-
ing the Eneolithic barrows is no doubt a  result of a  layer of humus over 1 .0 m 
thick extending over the site . it muffles the anomalies of not especially high values 
related to archaeological features . On the other hand, the poor recognisability of 
anomalies is a consequence of the nature of features being their sources . These are 
relatively shallow, irregular ditches of a basin-like cross-section . Their fills have 
a magnetic susceptibility value close to that of humus . relatively small barrow 
mound dimensions show that the barrows were built above all of the material of 
surface chernozem layers without reaching as far as the bedrock .

3 . CONCluSiONS

despite visualization shortcomings, magnetic surveys have proven to be an ef-
fective non-invasive method of prospection for barrow sites in the area of Podolia 
chernozem soils . Their information has improved site plans by adding elements 
located outside the excavated areas (such as borrow pits) . Furthermore, magnetic 
surveys have helped distinguish a complex of barrow cemeteries in the dniester 
area dated to the late Eneolithic (second half of the 4th millennium bC) . The 
object of the surveys was a cluster of three small barrow features, the structure 
of which turned out to be analogous to that of the barrows investigated on site 1 
in Prydnistryanske . Presumably, in the vicinity of Prydnistryanske, a large ritual-
funerary complex used to function in connection with late Tripolye/Pre-yamnaya 
population groups . So as to advance our knowledge in this field it is beholden 
to investigate it further, taking advantage of aerial photography and geophysical 
surveys . 

Translated by Piotr T. Żebrowski
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Soil conditions have always been a major environmental factor in locating hu-
man activity . apart from their fundamental role in natural ecosystems, soils have 
provided a base for the planned cultivation of chosen crops and determined if it 
was successful and what direction it took . On the other hand, soil morphological 
structure and properties reflect the special character of the soil-forming environ-
ment, that is, the natural geographical environment and the human activity inter-
fering in the soil [Karpachevski 1983; bednarek 2007] . apart from being used for 
crop cultivation, soils were a basic, universally available and easily procured build-
ing material of anthropogenic structures . Such earthen structures include barrows . 
The study of the material they are built of and soil properties around them may, in 
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favourable conditions, be helpful in reconstructing the environmental conditions 
that prevailed when they were being built and also later environment changes. It 
may even shed some light on the preferences and customs of their builders. 

The study of soils within the Yampil Barrow Complex (YBC) was undertaken 
on the invitation from Prof. Aleksander Kośko . The first barrow mound to be stud-
ied was Pidlisivka 1 explored in 2010 [bednarek, Jankowski 2014] . This article 
presents the results of the next stage of investigations centred on the structure of 
other two barrows, designated as Prydnistryanske 1-iV [Klochko et al. 2015b] and 
Klembivka 1 [Klochko et al. 2015a] . Characteristics of barrow building materials 
in comparison with natural soil and also an attempt of their pedological-environ-
mental interpretation are the aim of this work . 

The study involved the analysis of a  set of soil samples and vertical cores 
collected in the course of archaeological excavations . The samples and cores rep-
resented barrow mound strata and their contact with the underlying remains of 
original soils . The samples were analyzed for basic physical and chemical proper-
ties, determining the genetic characteristics and origin of barrow building materi-
als, using standard methods employed in soil science: hydrometric (Bouyoucos-
Casagrande) and sieve for particle size distribution, Tiurin wet-burning for organic 
carbon (OC) content, Kjeldahl for total nitrogen content (Nt), potentiometric for 
ph measured in ultrapure h

2
O and 1 mol/dm3 KCl, Scheibler for CaCO

3
 content 

and Bleck as modified by Gebhardt for phosphorus content (Pt) . To interpret cor-

F i g  .  1  .  location of the study sites
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rectly the barrow-building materials, the investigations were extended to cover the 
analysis of the reference soil profile Prydnistryanske 1, located at the site of the 
same name in the immediate vicinity of the complex of four barrows. 

1. ENVIRONMENTAL-PEDOLOGICAL CONDITIONS  
AROUND YAMPIL

The YBC is situated in the northern left-bank part of the Dniester drainage ba-
sin (Fig. 1). The barrows rise from a loess plateau, gently descending north-south, 
in the direction of the river ravine edge . around Klembivka, the plateau surface 
stretches at about 250-270 m a .s .l ., while around Prydnistryanske 1 it rises to about 
180-200 m . a .s .l . a special relief feature is the domination of vast undulating or flat 
surfaces cut by many ravines and gorges, belonging to the dniester fluvial system, 
having impressive depths exceeding 100 m or locally even 160 m . according to 
a topographic map, the water level of the dniester, at the shortest distance from 
Prydnistryanske 1, extends at about 41 m a .s .l . 

The plateau surface is built of Pleistocene loess formations, being the par-
ent rock of contemporary soils . The loess cover lies over older rocks the outcrops 
of which can be seen on dniester valley slopes and in quarries worked on the 
ukrainian and moldavian sides of the river alike . The Pleistocene formations are 
underlain by the plates of Tertiary, mesozoic and Palaeozoic sedimentary rocks . 
underneath, the granites of the Precambrian ukrainian Shield are exposed in sev-
eral locations [Siemiradzki 1922; boguckyj et al. 2007] . The bottoms of ravines 
and side valleys are filled with colluvial and alluvial materials, coming chiefly 
from loess re-deposition already in the holocene . The dniester valley bottom is 
built of holocene alluvial deposits . 

in bioclimatic terms, the south-eastern part of western ukraine is considered 
a part of a forest-steppe zone [zastawnyj, Kusiński 2003] . it is characterized by 
a mosaic of potential steppe vegetation and deciduous forests . On ukraine’s map of 
vegetation, the area in question has been marked for the most part as ‘arable land in 
place of oak forests’ . however, the immediate vicinity of yampil is marked on maps 
as a wedge of meadow steppe stretching along the dniester and interspersed with 
small enclaves of oak and oak-hornbeam forests . This fact alone attests to special 
geo-ecological conditions, including soil-forming ones, present in the area under 
investigation when compared to the surrounding area . boguckyj et al. [2007] use 
the designation ‘ukrainian subtropics’ with regard to the dniester valley, which 
reflects the differences between this area and the rest of this part of the country in 
terms of landscape and climate . 
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Typical soils in the forest-steppe zone include above all degraded and ‘pod-
zolized’ chernozems and (dark-) grey forest soils [Bednarek, Prusinkiewicz 1980; 
Baliuk et al. 2017], occurring also as a mosaic . a comparison of the bioclimatic 
conditions with peculiar geomorphological features reveals, however, a  certain 
special characteristic of the mosaic landscape around yampil . The wide distribu-
tion of potential steppe or meadow-steppe vegetation may be associated with the 
elevated, sun- and wind-exposed, relatively dry hilltops of the loess plateau . in its 
soil cover, chernozems with steppe rather than forest-steppe characteristics may 
be expected to dominate . deciduous forests, in turn, should be mainly connected 
with more humid conditions prevailing in valleys and on their slopes, potentially 
covered by grey forest soils as well as colluvial and alluvial soils . 

F i g  .  2  .  morphology of the reference soil profile Prydnistryanske site 1: a . soil surface, b . soil 
profile (horizons marked with standard symbols used in soil science), c . CaCO

3
 concentration in the 

Ck calcic horizon
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2. SOIL MORPHOLOGY IN THE REFERENCE PROFILE  
AND BARROWS MOUNDS

The reference soil profile is located at Prydnistryanske 1 site, about 75 m south 
of barrow IV and west of barrow II [Klochko et al. 2015b] on the flat, slightly tilted 
towards the south-west surface of the loess plateau. The area is used to grow crops, 

F i g .  3 .  Morphology of barrows: Prydnistryanske, Yampil Region, site 1, barrow IV: a. cross-
section N-SO, with secondary calcic horizon and probable former barrow height marked, b. closer 
view of secondary calcic horizon, c. scheme of core 1 sampling (section N-SO), d. scheme of core 2 
sampling (section S-NO); and Klembivka 1: e. scheme of barrow sampling (Photo: D. Żurkiewicz)
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where during field work in early April 2016 sprouting wheat could be seen in the 
field (Fig. 2a). 

The reference profile Prydnistryanske 1 exposes soil the morphological struc-
ture of which is characteristic of typical chernozem (Fig. 2b). In its top part, up 
to a depth of about 45 cm, a humic horizon a is present . it is dark-grey coloured 
(10yr 2/2 when wet and 2 .5y 3/3 when dry) and granular structured . The top 
layer of this horizon, down to a depth of about 25 cm, is contemporary plough-
ing horizon ap . The floor, natural part of humic horizon a, gradually turns into 
carbonate accumulation horizon Ck . white CaCO

3
 precipitations, distinct against 

a dark-yellow colour typical of loess, can be seen already in transitional horizon 
aCk, from a depth of 45 cm (Fig . 2c) . The entire solum (sequence of genetic 
horizons above the parent rock) shows traces of great biological activity such as 
numerous krotovinas (zooturbations), resulting from soil fauna activity and typi-
cal of steppe soils . 

The original barrow stratigraphy is barely noticeable due to the considerable 
homogeneity of building materials and the original soil, and the high concentra-
tion of krotovinas (post-deposition zoogenic bioturbations; Fig . 3) . The mounds of 
Prydnistryanske 1-iV and Klembivka 1 barrows are built of soil material whose 
principal properties resemble those of the chernozem humic horizon a in the ref-
erence profile Prydnistryanske 1 . all studied samples, collected from the mound 
layers of both barrows, represent loess material of a dark-grey colour, resulting 
from a high organic matter content . The top layer of the mounds, 20-25 cm thick, is 
additionally homogenized by contemporary ploughing . in turn, under the mounds, 
the remains of original natural soils, on which the barrows were founded, can be 
seen in places . in terms of morphology, these soils are analogous to contemporary 
chernozem but differ from it in the lower thickness of the humic horizon a, being 
only 15-20 cm thick . it cannot be ruled out that the top part of the natural soils 
could have been removed in the course of barrow construction . 

3 . SOil PrOPErTiES iN ThE rEFErENCE PrOFilE  
aNd barrOw mOuNdS

in the Prydnistryanske 1 profile, chernozem is built of silty-clayey loess in 
which the silty fraction (0 .05-0 .002 mm) clearly dominates, making up 55-65 per 
cent of the granulometric composition . The share of clayey fraction (<0 .002 mm) 
is considerable, amounting to 24-40 per cent (Fig . 4) . interestingly, the contempo-
rary surface ploughing horizon is characterized by a higher content, exceeding 10 
per cent, of the sandy fraction (0 .05-2 .0 mm) . 
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The humic horizon of the soil contains 2.5-3.0 per cent of organic carbon 
(Fig. 4), that is, approx . 4 .0-5 .0 per cent of organic matter . Nitrogen content is ap-
prox . 0 .25 per cent, while the C/N ratio is about 10-12 . The reaction of the entire 
profile is alkaline . The ph values measured in ultrapure water are 8 .3-8 .7, while in 
1 mol/dm3 KCl – 7 .3-7 .5 . So high a ph value is connected with the high content of 
CaCO

3
 that grows from 4 to 20 per cent when going deeper into the profile . with 

depth, phosphorus (Pt) content grows as well . in the plough horizon, the content of 
this element is about 650 mg .kg-1, while in the parent rock, it exceeds 1,000 mg .kg-1 . 
So high a content and its inverse distribution must be considered a geochemical 
anomaly . according to oral communication from m .V . Potupczyk, phosphorite de-
posits are found in the vicinity of the site, potentially causing the anomaly . 

according to the criteria of the international soil classification, wrb [iuSS 
working Group wrb 2015], the above soil properties in the representative profile 
are diagnostic for the Soil reference Group Chernozems . The biologically active, 
deep, humic, alkaline horizon, over 0 .5 m thick, 10yr 2/2 black and cloddy, contain-
ing over 2 .5 per cent (over 1 per cent and 1 per cent more than in Ck) of organic car-
bon fully meets the criteria of the chernic horizon in its deep variety (pachic) . Car-
bonate accumulation horizon Ck (and aCk2), containing over 15 per cent (<25%) of 
CaCO

3
, at a depth of up to 50 cm below the floor of the chernic horizon, chiefly in the 

form of secondary precipitations, meets the criteria of a calcic (hypocalcic) horizon . 
The particle size of silt-clay and the very large number of zoogenic bioturbations 
(krotovinas) permit the use of the respective qualifiers loamic and vermic . 

Consequently, according to the wrb 2015 classification, the analyzed soil has 
been defined as Vermic hypocalcic Chernozem (loamic, Pachic) . Such a soil must 
be considered typical of the environmental conditions prevailing in the transition 
zone of the subboreal belt [bednarek, Prusinkiewicz 1980], characterized by a tem-
perate climate with clearly marked continental traits and lush steppe vegetation . 

The material of which barrow mound layers are built has a  granulometric 
composition analogous to that of the soil in the reference profile (Fig . 4, 5, 6) . it 
is solely anthropogenically redeposited silty and silty-clayey loess, with the silty 
fraction dominating . Samples from Klembivka 1 barrow show a slightly higher 
content of the sandy fraction (15-23%) than samples from barrow 1-iV and the 
soil at Prydnistryanske 1 (3-16%) . This may be a result of natural sedimentological 
differentiation of loess sediments . 

both barrows under investigation are characterized by a slightly higher content 
of the sandy fraction in the floor layers of the mounds, analogously to the top part 
of the humic horizon of the natural soil in the reference profile Prydnistryanske 1 
and in fossil soil remains underneath the barrows . This shows that earth material 
scooped directly from the surface of the ground was used to build the bottom layers 
of the barrows . 

all studied samples from barrow mound layers contain a considerable amount 
of organic matter . Carbon content in Klembivka 1 is approx . 1-1 .2 per cent, while 
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in Prydnistryanske 1-IV, it is from 1.2 to 2.3 per cent. It is worth noting that slightly 
higher values are found in the bottom layers of the mounds, attesting that the build-
ing material came from the surface layers of soils. Nitrogen content is about 10-18 
times smaller than organic carbon content. The C/N ratio values in the mounds 
are slightly broader than in the reference chernozem. Such a broadening of the 
C/N ratio value is related to diagenetic changes, resulting from the burying of soil 
material under an overlying mound and cutting it off from the impact of an active 
soil-forming environment [bednarek 2002] .

barrow building materials are alkaline and show no difference in this regard 
when compared to the reference profile . high ph values (7 .3-8 .8 in h

2
O and 7 .2- 

-7 .6 in KCl) are connected with the ubiquity of calcium carbonate . its content, 
however, differs between the barrows . in the mound of Klembivka 1, it stays in 
principle between 0 .2 and about 1 .0 per cent . in Prydnistryanske 1-iV, the building 
material as a rule contains from about 1 .0 to 3 .5 per cent of CaCO

3
 . 

The content of phosphorus, an element that is often treated as an indicator of 
organic remains accumulation as a result of human activity [markiewicz 2008], 
has no diagnostic significance in the case of the studied barrows . in Klembivka 
1 mound, Pt content is 300-450 mg kg-1 . in Prydnistryanske 1-iV, it is consid-
erably higher: 650-850 mg kg-1, but still stays below the high values found for 
the geochemical background in the Prydnistryanske 1 reference profile (up to  
1100 mg kg-1) and the remains of the top parts of fossil soils preserved under-
neath the barrows . as already mentioned, such an anomaly is probably geogenic 
in nature . 

a comparison of all the above characteristics of the mounds of barrows 
Klembivka 1 and Prydnistryanske 1-iV with the properties of the chernozem in the 
reference profile Prydnistryanske 1 permits the conclusion that they were built of 
the material coming from the humic horizon a, that is, the surface mineral horizon 
of soil, from a depth not exceeding 0 .5 m . 

Contemporary ploughing horizons on barrows differ from the principal parts 
of mounds in a  slightly higher carbon and nitrogen content, and slightly lower 
ph values and phosphorus content . immediately below the ploughing horizons, in 
both barrows, there is a zone of poor CaCO

3
 accumulation, which can be seen to 

be a poorly developed analogue of the calcic horizon found in the profile of natural 
chernozem . The content of CaCO

3
 grows in this zone up to about 1 .3 per cent in 

Klembivka 1 and 5-7 per cent in Prydnistryanske 1-iV . both the distinctive char-
acter of the ploughing horizon and the accumulation of carbonates immediately 
underneath it are the effects of the ongoing soil-forming process characteristic of 
the steppe environment . This process results in the development of a successive 
generation of chernozems in the roofs of anthropogenic barrow mounds . This fact 
suggests a  conclusion that the direction of pedogenesis is continued and, thus, 
that the environmental conditions have remained relatively stable in the vicinity of 
yampil since the time the barrows were built up to this very day . 
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Initial calcic horizons, found in upper parts of barrows extend at various depths. 
In Klembivka, it is 45 cm below the contemporary land surface analogously to the 
Prydnistryanske 1 reference soil profile. In barrow Prydnistryanske 1-IV, the car-
bonate accumulation zone begins already at the ground level. In the same barrow, 
slightly better marked, morphologically observable fragments of the calcic hori-
zon (Fig. 3a, b) are found on the barrow mound sides, although they are inclined 
at a more acute angle than the mound slopes . This arrangement of the carbonate 
accumulation horizons suggests that barrow Prydnistryanske 1-iV was a subject 
of denudation and an agro-erosive removal of the top portion of its mound at least 
approx . 0 .5 m thick and its re-deposition in the lower portions of the slopes . 

4 . CONSluSiONS

The Yampil Barrow Complex located in south-eastern part of western ukraine, 
lies in the steppe zone, where typical chernozems dominate in the soil cover . in 
this work these soils are represented by the Prydnistryanske 1 soil profile – acc . to 
wrb 2015: Vermic hypocalcic Chernozem (loamic, Pachic) .

anthropogenic sediments building the Prydnistryanske 1-iV and Klembivka 
1 barrows were collected from the top humic horizons a of surrounding Cherno-
zems, from maximum 0 .5 m deep layer of soil . 

Effects of secondary, post-depositional soil forming processes are seen in the 
morphology and chemical properties of materials building burial mounds: humus 
accumulation, initial calcic horizon formation and phosphorus redeposition . as the 
effect of agro-denudation the burial mound Prydnistryanske 1-iV has been lowered 
about 0 .5 m .

Translated by Piotr T. Żebrowski
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INTRODUCTION 

In recent years ancient DNA (aDNA) has become a powerful tool for bioar-
chaeological research . it is being used to tackle variety of research questions con-
cerning past migrations, kinship structure of prehistoric societies and human mi-
croevolution . Since the first attempts to extract dNa from archaeological samples 
were published, its diagenesis and the role of environmental factors in its preserva-
tion were widely discussed [allentoft et al. 2012] . determining which factors and 
in what way affects the dNa degradation would be crucial for estimating the dNa 
preservation in potential samples and therefore form most cost-effective sampling 
strategies for ongoing and future research projects .

despite the fact that the field is now more than 30 years old no consensus on 
what factor or set of factors is the most crucial for the adNa preservation . Nu-
merous aspects were discussed: burial and exposure temperature, rapid or slow 
sedimentation, chemical properties of the soil, ph value, the presence or absence 
of oxygen, water, ionic radiation and microorganisms . The deposition temperature 
and its fluctuations seem to have mostly pronounced effect on dNa preservation . 
This factor seems to be coupled not only with the climatic zone but also the type 
of the archaeological site and deposition depth both of which can have a buffering 
effect on the temperature itself [Smith et al. 2001] . Nevertheless, the temperature 
doesn’t explain all the variation in adNa preservation between samples coming 
from similar contexts . Other factors such as the amount of liquid water and hy-
drolytic factors are thought to play major role in dNa degradation [Schwarz et al. 
2009] . and those can be closely connected with the sediment properties such us 
its permeability and ph [Geigl 2002] . Some researchers believe that those factors 
might vary within the burials, and more attention should be paid to microenviron-
ments surrounding particular bone parts targeted for sampling [hagelberg et al. 
1991] . Other studies show that not the post-excavation factors such as bone treat-
ment and storage could be responsible for rapid dNa degradation in some samples 
[Pruvost et al. 2007] .

here we aimed to compare how various environmental factors connected with 
soil properties and deposition depth of skeleton remains influenced preservation of 
dNa in bronze age human bones coming from archaeological excavations con-
ducted in the yampil region, in western ukraine . 
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1. MATERIALS AND METHODS

Materials. All ancient human skeletons were excavated during the Yampil Ex-
pedition conducted in 2010-2015, in Ukraine and came from archaeological sites 
in Pidlisivka (n=3), Porohy (n=12), Prydnistryanske (n=7) and Klembivka (n=5) 
(Tab. 1). All of the burials were interred between 4000 BC and 1000 BC in barrows 
made of loess soil on various depths (Tab. 1). Excavated human skeletons were 
treated and stored in similar way. Morphological preservation of each individual 
was described in detail by Litvinova et al. [2015]. 

The features of the soil environment, including pH, soil type and content of 
calcium carbonates, for the mounds from Pidlisivka, Klembivka and Prydnistryan-
ske, from which the studied skeletons originate, were reconstructed on the basis of 
the methods described in chapter Jankowski et al. [2017] of this study. Collagen 
extraction efficiency in analyzed human bones was obtained through 14C analyses 
which were previously conducted and described by Goslar et al. [2015]. 

Ancient DNA analyses. Ancient DNA was analyzed in altogether 27 Eneolith-
ic Bronze Age human skeletons. From all individuals teeth and/or petrous bones 
were collected. DNA studies were performed in sterile ancient DNA laboratory at 
the Faculty of Biology, Adam Mickiewicz University in Poznań (uam), Poland . 
Cleaning of the samples, drilling the roots of teeth and/or inner parts of petrous 
bones (regions of semicircular canals), as well as dNa extraction were conducted 
following the methods previously described in litvinova et al. [2015] and Juras 
et al. [2017] . For each individual one blunt-end genomic library was build accord-
ing to mayer and Kircher [2010], omitting the first nebulization step due to degrad-
ed character of adNa . amplification of the genomic libraries and their purification 
was performed following Günther et al. [2015], with slight modifications . Con-
centration measurements and dNa fragment length distribution were estimated 
with the use of 2200 Tape Station System (agilent) . Shotgun sequencing of dNa 
libraries on illumina hiSeq followed by bioinformatic and statistical analyses were 
carried out as previously described in litvinova et al. [2015] . 

2 . rESulTS

The proportion of human dNa generated through shotgun sequencing of one 
particular dNa library for each individual, ranged from 0 .02% to 13% (Tab . 1) . 
The highest proportion of human dNa (>5%) was found in two individuals from 
Pidlisivka 1/13, 1/1b site and one individual from Prydnistryanske i/4 (ind . 1) . 



57

T
a

b
l

e
 

1

D
e

s
c
ri

p
ti
o

n
 o

f 
a

n
a

ly
z
e

d
 i
n

d
iv

id
u

a
ls

Individual

DNA

Archaeological 
Culture 

Dating

Bone  
material

Proportion of hu-
man DNA* (%)

No. of mtDNA 
 fragments

Deposition depth 
[m]

Collagen Extrac-
tion Efficiency (%) 

Type of soil

pH (in H2O)

Ground water 
 depth

Permeability of 
water (calcium 
deposits)

P
id

lis
iv

ka
 1

 s
it

e

1B
90

E
ne

ol
ith

ic
n.

a.
te

et
h

5
10

59
1,

4
n.

a.

C
he

rn
oz

em
8.

4-
8.

6
n.

d.
 (

>2
 m

)
m

ed
iu

m
  

(C
aC

O
3 5

.7
-1

0.
3%

)

11
91

Y
am

na
ya

28
36

-2
57

5 
B

C
te

et
h

0.
1

7
2,

4
7,

3

13
94

B
ab

in
o

n.
a.

te
et

h
10

90
63

0,
35

n.
a.

 
 

 
 

pe
tr

ou
s 

bo
ne

13
17

42
 

n .
a .

1a
95

y
am

na
ya

28
86

-2
70

1 
b

C
te

et
h

0 .
02

37
1

n .
a .

K
le

m
bi

vk
a 

1 
si

te

5
21

1
E

ne
ol

ith
ic

?
28

98
-2

76
1 

b
C

te
et

h
2

16
2

1,
45

7,
6

C
he

rn
oz

em
7 .

0*
-8

 .5
n .

d .
 (

>2
 m

)
m

ed
iu

m
  

(C
aC

O
3 0

 .2
-1

 .3
%

)

 
 

pe
tr

ou
s 

bo
ne

3
39

7
 

n .
a .

11
21

2
N

ou
a

30
22

-2
91

8 
b

C
te

et
h

2
29

9
1,

1
0,

6

3
35

6
b

ab
in

o
18

80
-1

77
1 

b
C

pe
tr

ou
s 

bo
ne

0 .
3

45
1,

3
3,

3

12
21

3
b

ab
in

o
21

17
-1

95
0 

b
C

te
et

h
2

19
42

1,
2

5,
0

14
21

4
E

ne
ol

ith
ic

28
63

-2
63

0 
b

C
te

et
h

0 .
8

81
3

1,
9

P
ry

dn
is

tr
ya

ns
ke

 1
 s

it
e

iV
/ 3

21
9

y
am

na
ya

28
47

-2
57

4 
b

C
te

et
h

0 .
08

0
0,

3
4,

6

i/
4,

 in
d .

 1
 

22
0

C
at

ac
om

b
28

34
-2

49
9 

b
C

 
te

et
h

5
79

3
1,

3
13

,6



58

I/
4,

 in
d.

 2
 

22
1

C
at

ac
om

b
25

48
-2

34
8 

B
C

 
te

et
h

1.
1

80
6

1,
3

11
,0

C
he

rn
oz

em
7.

9-
8.

8
n.

d.
 (

>2
 m

)
m

ed
iu

m
  

(C
aC

O
3 0

.8
-6

.8
%

)

IV
/4

22
2

Y
am

na
ya

30
23

-2
91

1 
B

C
te

et
h

2.
2

73
7

3,
1

1,
5

IV
/6

22
3

Y
am

na
ya

28
50

-2
57

3 
B

C
te

et
h

0.
09

28
1,

5
7,

0

IV
/8

22
4

Y
am

na
ya

28
47

-2
57

4 
B

C
te

et
h

0.
05

67
5

2,
2

9,
0

IV
/9

22
5

Y
am

na
ya

28
58

-2
62

1 
B

C
te

et
h

10
10

50
2,

25
8,

0

P
or

oh
y 

3A
 s

it
e

1
19

9
Y

am
na

ya
22

75
-2

06
4 

B
C

te
et

h
0.

02
0

2,
15

8,
2

n.
a.

n.
a.

n.
a.

n.
a.

3
20

0
N

ou
a

n.
a.

te
et

h
0.

04
1

0,
6

n.
a.

5
20

1
N

ou
a

n.
a.

te
et

h
0.

02
1

0,
85

n.
a.

7
20

2
E

ne
ol

ith
ic

/
Y

am
na

ya
28

56
-2

60
1 

B
C

te
et

h
0.

03
2

0,
65

2,
1

10
20

3
Y

am
na

ya
26

19
-2

49
0 

B
C

te
et

h
0.

05
13

1,
3

4,
8;

 
4,

0

11
20

4
Y

am
na

ya
28

36
-2

50
0 

B
C

te
et

h
0.

1
1

1,
45

1,
1

12
, i

nd
. I

20
5

Y
am

na
ya

25
66

-2
47

1 
B

C
te

et
h

0.
1

44
1,

15
0,

9

15
20

6
Y

am
na

ya
n.

a.
te

et
h

0.
04

16
1,

35
n.

a.

19
20

8
Y

am
na

ya
28

82
-2

69
8 

B
C

te
et

h
0.

1
55

1,
35

2,
5

20
20

9
Y

am
na

ya
28

84
-2

70
0 

B
C

te
et

h
0.

1
17

2,
6

2,
5;

 
1,

4

22
21

0
N

ou
a

17
34

-1
63

0 
B

C
te

et
h

0.
02

1
1,

05
1,

3

14
35

5
E

ne
ol

ith
ic

21
34

-1
98

2 
B

C
pe

tr
ou

s 
bo

ne
0.

05
5

2,
2

1,
5

*d
a
ta

 f
ro

m
 t
h
e
 s

c
re

e
n
in

g
 o

f 
o
n
e
 g

e
n
o
m

ic
 l
ib

ra
ry

 o
n
 I
llu

m
in

a
 H

iS
e
q

n
.a

. 
–
 n

o
t 
a
n
a
ly

z
e
d



59

The lowest levels of human DNA content (< 0.05%) were identified in individuals 
from Porohy archaeological site and one individual from Pidlisivka (sample from 
grave no. 1A) (Tab. 1). The number of mitochondrial DNA (mtDNA) fragments 
which are present in living human cells in a high number of copies, varied between 
ancient individuals and was the highest (>1000 mtdNa fragments) in Pidlisivka 
1/13, 1/1b, Klembivka 1/12 and Prydnistryanske iV/9 (Tab . 1) . The lowest amount 
of mtdNa fragments (<100) were found in all individuals from Porohy archaeo-
logical site, two individuals from Pidlisivka (samples 11 and 1a), two individuals 
from Klembivka 1/3, 1/14 and two individuals from Prydnistryanske iV/3, iV/6 . 
The success rate of recovering dNa was the highest in Klembivka site where sta-
tistically 66% of individuals possessed well preserved dNa . Prydnistryanske and 
Pidlisivka archaeological sites had 57% and 50% of individuals with well recov-
ered dNa, respectively . we did not find any individual with the amount of dNa 
suitable for genetic analyses (>1%) from Porohy archaeological site .

The deposition depth of human skeletons varied from min . 0 .3 to max . 2 .6 m . 
(Tab . 1) . Collagen extraction efficiency (%) differed between samples and archaeo-
logical sites . The lowest levels were observed in Porohy archaeological site, with 
the exception of individual from grave 3a/1 (Tab . 1) . higher levels of collagen ex-
traction efficiencies were found in samples from Pidlisivka, Klembivka and Pryd-
nistryanske, with the highest identified in five individuals from Prydnistryanske 
(>7%) (Tab . 1) . 

The soil environment of the studied barrows at Pidlisivka, Klembivka and 
Prydnistryanske described in greater detail in Jankowski et al. [2017] had an al-
kaline reaction with slight differences between particular archaeological sites 
(Tab .  1) . in some cases, only surface layers had a  neutral reaction . all studied 
samples contained calcium carbonates: in barrow material, it was up to about 10 
per cent (Tab . 1) but in the reference soil profile it was even 19 per cent, which did 
not form an impregnated and impermeable layer . The loess of which the soils (and 
barrow mounds) were built had the character of silty formations with a substantial 
share of a clayey fraction . They were characterized by high porosity and an ability 
to hold moisture in capillaries . Their considerable thickness and the deep down-
cutting of the valleys surrounding the region suggest that the water table was very 
low (at least several metres under the ground level) . No impact of it could be seen 
in barrow samples or in the soil profile down to a depth of 1 .5 m . On account of 
the climate, it can be presumed that the soils could have been moist for a greater 
part of the year, but rather not wet . On the other hand, during a hot dry summer, 
they could have dried . For more information on the soil environment of the studied 
barrows [see Jankowski et al. 2017] . 



60

3. DISCUSSION

The results of our analyses provide evidence that recovery of DNA molecules 
suitable for genetic analyses is more dependent on the specificity of the archaeo-
logical site and is not strongly correlated with particular environmental factors. In 
all analyzed archaeological sites we didn’t find correlation between proportion of 
human DNA in teeth or petrous bones and the depth of deposition of the skeletons. 
Due to high temperatures on the steppes during the summer one could assume 
that the deeper the human remains were deposited, the better DNA would have 
been preserved. Unfortunately, even a deeper deposition, protecting dNa against 
the effects of high temperatures, did not increase the proportion of genetic mate-
rial, especially in individuals from Porohy archaeological site . The human remains 
were deposited there at a depth of 0 .6 – 2 .6 meters and a small number of mtdNa 
fragments were obtained only from individuals deposited at a  depth of around 
1 .15 – 1 .3 m . The best preserved samples from our sample set including individual 
1/3 from Pidlisivka and individual iV/9 from Prydnistryanske were deposited at 
a depth of 0 .35 and 2 .25 metres, respectively . results obtained for these samples 
confirmed no significant correlation between deposition depth and preservation of 
human dNa in analyzed archaeological sites in yampil region . 

F i g  .  1  .  The correlations between the average proportion of human dNa and soil properties (ph 
and CaCO

3
 concentration) for three out of four analyzed archaeological sites
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Rough correlation can be seen between the average DNA preservation (seen as 
an average proportion of human DNA in all of the samples from each site) and the 
pH of the layer the individuals were deposited in (Fig. 1) . interestingly similar con-
centration can be seen between the amount of CaCO

3
 (indicative of permeability 

of water) . That last result could suggest that the presence of water has negative ef-
fect on dNa preservation only when coupled with other factors . however, in both 
cases only the average data for each site was available . in order to more definitively 
discuss the idea, the information from the burial infills should be acquired and the 
samples should be compared individually . 

we did not find direct correlation between collagen extraction efficiency and 
preservation of dNa . however, individuals with the best preserved dNa from 
Klembivka archaeological site retained the highest percentages of collagen extrac-
tion efficiency (1 .5 to 13 .6) among all analyzed individuals . in the same time, 
samples from Porohy were characterized by the lowest percentages of collagen 
extraction efficiency (0 .9-4 .8), with the exception of individual from grave 3a/1 . 
result obtained for sample from grave 3a/1 in Porohy is in accordance with the 
statement that the presence of collagen not necessarily confirms adequate dNa 
preservation [Schotsmans et al. (Eds) 2017] . 

in the case of three individuals dNa was extracted from petrous part of tem-
poral bones (Tab . 1) . dense bone parts of the petrous bone were proved to provide 
high endogenous adNa yields from most of ancient individuals [Pinhasi 2015; 
hansen et al. 2017] . however, petrous bones from individual 1/3 from Klembivka 
and individual 3a/14 from Porohy used for dNa extractions did not produce suf-
ficient amount of dNa . This stays in agreement with hansen et al. [2017] who 
pointed that using petrous bone not always lead to better results as whole array of 
factors plays role in dNa preservation . On the other hand, we extracted dNa from 
both teeth and petrous bone belonging to the individual 1/13 from Pidlisivka and 
retrieved slightly higher amount of human dNa from petrous bone than from the 
teeth . 

a comprehensive treatment of Yampil population fossil dNa analyses from 
the transitions periods between the Eneolithic and the Early and late bronze age, 
and their relation to the Corded ware culture in the Polish lands is to be found in 
a separate publication [Juras et al., forthcoming] . 

Translated by Anna Juras, Maciej Chyleński 
Piotr T. Żebrowski
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An important regional diagnostic feature of the Pontic-Caspian steppe/forest 
steppe cultural area of the IIIrd millenium BC are “tattoos”, recognized in a par-
ticularly informative version in the funereal context: on the bones in the burials 
related to Early bronze age barrow cultures: yamnaya (yC) and Catacomb (CC) . 
uncommon as such phenomena are within aforementioned taxons, they inspire 
numerous culture-related discussions in the barrow archaeology research circles . 
The latest studies conducted by the team led by Natalia i . Shishlina focused on the 
objects from the Caspian steppe area CC, unambiguously indicating the connec-
tion between its prominent ritual observances and symbolic body decorations [see 
more: Shishlina et al . 2013] .

in tomb 10, barrow 3a in Porohy, yampil region, Vinnytsia Oblast (middle 
dniester area), the most outlying – furthest to the west – indications of the use of 
“tattoos” among the barrow cultures in the Pontic-Caspian area . 

F i g  .  1  .  Porohy, yampil region, barrow 3a . barrow location in the elevation model of the immedi-
ate surroundings of the site
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The above mentioned burial can be tied to the beginning of the late YC phase, 
with this particular site dated to around 2650-2500 BC, i.e. the prologue to the 
Budzhak stage [see Goslar et al. 2015 and Klochko et al. 2015 for the results of 
archaeological, anthropological and archaeometrical studies].

The subject of the interdisciplinary research were two ulnae from a  female 
skeleton aged approximately 25-30 years old, subject to FT-ir spectrophotomet-
ric analysis, optical microscopic analysis, as well as SEm analysis with energy-
dispersive x-ray spectroscopy (EdS) . The study is complemented by medical and 
forensic anthropology expertise .

The article is structured around featuring three scopes of analytical view: ar-
chaeological (Chapter 1), physicochemical (Chapter 2) and anthropological, tapho-
nomical and tanathological (Chapter 3) .

1 . yamPil barrOw COmPlEx – arChaEOlOGiCal aSSESSmENT

The structure of the chapter is based upon the findings presented in previous 
papers concerning the outcomes of the Yampil Barrow Complex research [Kośko 
et al . (Eds) 2014; Klochko et al . 2015] .

a. Porohy, barrow 3a
The barrows located in Porohy (to date, five surface evident barrows: 1, 2, 3, 

3a, 4 have been examined [see Potupczyk, razumow 2014:Fig . 1 .2: 2] are part of 
a particularly prominent ceremonial and funereal centres within the Yampil Bar-
row Complex [Potupczyk, razumow 2014: Fig . 1 .2: 1] . This may be due to their 
positioning in the landscape zone situated directly above the dniester river Val-
ley, which may explain the intensity of their ritual application, both in the late 
Eneolithic as well as Early and late bronze ages [see harat et al . 2014: 70n .; 
Klochko et al . 2015] (Fig . 1) . They were, however, recorded in the state of wide-
spread devastation, which hindered the inventory of archaeometric observations 
and implementation of interpretative efforts . The range of local “incidental ritual-
istic behaviours”, including the hereby analysed procedure of “tattooing” the bones 
in the limbs of buried individuals, highly unusual, as far as the Northern Pontic 
scale is concerned, as well as unique amphora depositories (barrows 2, 3 and 4) 
[see iwanowa et al . 2014], warrants the undertaking of further archaeometric and 
interpretative research initiatives .

barrow 3a in Porohy is situated 4 km to the east of yampil, Vinnytsia Oblast, 
where a group of minimum five barrows, locally known as Tsari (= royal burials), 
was found in the fields of the Porohy farmstead (Fig . 1) . The group is located in the 
vicinity of the road from yampil to Kryzhopil, in the southern part of the culmina-
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tion of the watershed between the valleys of Dniester and its left bank tributary, 
Rusava. Apart from barrow 3A, two other barrows were examined as well.

The examination of barrow 3A revealed 20 features: 4 Eneolithic/from the be-
ginning of Early Bronze Age (?), 10 YC, 5 Noua culture and 1 from the Middle 
Sarmatian period (Fig. 2: a) . due to considerable damage to the mound resulting 
from farming activities in the area, determining the relation of particular graves to 
the stages of raising the barrow is problematic . Two main phases have been deter-
mined, as well as local mound’s enlarging . during the oldest (Eneolithic?) phase, 
the barrow was encircled with a stone cromlech, though the construction was sig-
nificantly damaged in the process of expanding the mound in later phases . in part 
N, on the border of the older mound, an overturned stele was uncovered .

b . Porohy, barrow 3a: stage ii (Early bronze age)
The planigraphic and stratigraphic analysis of kurgan 3a in Porohy justifies 

the distinction of the sequence of two barrow cemetery complexes and that of level 
ones dug within the rim and culmination, tied in cultural terms to the communities 
of the Eneolithic /?/ (stage 1) and Early – (stage 2) as well as the late bronze age 
(stage 3) .

The oldest one in stage 2 necropolis, grave 2, located in the central part of the 
barrow, was damaged by the other object . For this reason, it is difficult to establish 

F i g  .  2  .  Porohy, yampil region, barrow 3a: a – barrow plan: 1 – surrounding ditch; 2 – animal 
bones; 3 – pottery shards; 4 – vessel fragments; 5 – features associated with the Eneolithic; 6 – fea-
tures associated with the yamnaya culture; 7 – features linked with Noua culture; 8 – features linked 
with iron age; 9 – elements of barrow kromlech; b – plan and profile of feature 3 a/10: 1 – lump 
of ochre; 2 – phalanges and hoofs of small horned cattle; 3 – cattle bone tool; 4 – wood remains; 5 – 
outline of mat; 6 – hearth; 7 – layer under the barrow mound; 8 – sterile soil
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the details of its construction and the position of the burial. The graves dug into 
the mentioned “younger mound” of barrow 3A in Porohy constitute the biggest 
complex of YC burials in the mound – so called “users” (9 graves) – in the scale 
of the Yampil Barrow Complex. Instead of being oriented according to the cardinal 
points, the graves were aligned with their longer axis towards the centre of the 
barrow, creating arcs around the centre of the mound, which is characteristic of 
the Dniester-Danube YC. At the same time, the sometime-characteristic rule of 
orienting the dead along or against the arrow of time, depending on their position 
in the kurgan [Dergachev 1986: 40], was not applied. The concentration of the 
Porohy graves in the eastern part of the mound is not frequently noted in the region 
in question.

c. Porohy, barrow 3A, grave 10: archeometric and taphonomical specification
Grave 10 was dug into the north-eastern part of the mound. The rectangular 

outline of the grave pit was caught at the depth of 45 cm, with the step leading to 
the burial chamber located at the depth of 75 cm. Traces of a circular hearth were 
recorded in its south-eastern part, 30 cm in diameter with the fill of approximately 
10 cm in depth, consisted of burnt soil, ash and charcoal . Traces of wooden ele-
ments of a transverse roofing, up to 20 cm wide and 5 cm thick, were found on the 
step . at the discovery level, the pit was 2 .35 x 1 .9 m and oriented along the Nw-SE 
axis (Fig . 2: b) .

The burial chamber was of rectangular shape (1 .7 x 1 .4 m at the level of its 
bottom), 60 cm deep . lying at the bottom of the chamber there was a skeleton of 
a female Adultus (25-30 years), preserved in the anatomical order . The body was 
placed in a crouched position on the back, with the lower limbs bent at the hip and 
knee joints . Originally placed with the knees pointing upwards, which later fell to 
the right side . The bones bore traces of ochre pigmentation . The upper limbs were 
arranged in a way characteristic of Porohy burials, with one of the limbs bent and 
turned towards the pelvis . The upper right limb was abducted and bent slightly at 
the elbow . The upper left limb was bent at the elbow at a slightly obtuse angle . its 
humerus was placed parallel to the long axis of the body, and the distal ends of the 
forearm bone rested on the right wing of ilium . On both ulnae, regular patterns in 
the shape of arches and chainlets were recorded .

The deceased was placed on a mat lining the bottom of the pit, presumably 
made of a type of aquatic grass (reed or acorus?) . moreover, chemical compounds 
characteristic of the propolis lipid profile were found in the examination of the lin-
ing of the grave . imprints of plain-weaved fabric were preserved within the precinct 
of the bottom of the pit – possibly remnants of a shroud [see Kałużna et al . 2017] .

metacarpal bones and finger bone segments of a goat/sheep were found under 
the left elbow and next to the scull of the buried individual . 20 cm to the east of 
the lower left limb there was a lump of ochre . a “bone awl” was found under the 
bones of the rib cage . when categorizing yC grave site inventories, artifacts such 
as these are qualified as “everyday objects”, identified functionally as perforators 



69

F i g .  3 .  Porohy, Yampil Region, barrow 3A, feature 10. Chemical analysis: 1 – FT-IR absorption 
spectra of black dye samples (I) 80302 A-8456; 2 – FT-IR absorption spectra of black dye samples 
(II) 80303 A-8457; 3 – results of SEM observation of dye materials I and ii; 4 – samples without 
a dye: 3-10a, 3-10b and 3-10C
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F i g .  4 .  Porohy, Yampil Region, barrow 3A, feature 10. Chemical analysis: 1-9 EDS analysis of 
samples of dye material I
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or pins [see Melnik, Steblina 2013: 47-48; Subbotin 2003: 98-100]. In this case, 
however, the possibility that we are dealing with a “ritual object”: a fragment of 
a unilateral point – with reference to the ritual recorded in several graves of the 
eastern Globular amphora culture (GaC) group [wiślański 1966: 42; Szmyt 1999: 
48, Fig . 10: 10] .

Five 14C markings were made on human bones (rib fragments): Ki-17383: 
3860 ± 160 bP; Ki-17438: 4370 ± 70 bP; Ki-18928: 4070 ± 50 bP; Poz-74393: 
4105 ± 35 bP; Poz-81824: 4040 ± 35 bP, situating the burial in the time 2572-2532 
bC [see Goslar et al . 2015: 271] .

F i g  .  5  .  Porohy, yampil region, barrow 3a, feature 10 . Chemical analysis: 1 – EdS analysis of 
samples of dye material i; 2 – EdS analysis of samples of dye material ii
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Inventory
1. An oval lump of ochre, dimensions: 8 x 5 cm.
2. A „awl”/pin/damaged blade, C-shaped in cross-section, made from a frag-

ment of a sheep’s (goat’s) shinbone . dimensions: 7 x 1,5 x 0,5 cm . 
d. Porohy 3a cemeteries: grave 10; ritual context: interdependent feature 

context
The majority of yC graves dug in the layers of the younger mound created an 

arc, starting at post-holes 6 and 13 on the northern side, dug before the construc-
tion of the second mound . it consists of graves nos . 12 (female, 22-25 years old), 
10 (see pp . c), 11 (male, 25-30 years old), 1 (male, 30-35 years old), 19 (?, under 
18 months old) and 17 (male, 30-35 years old) . Grave 20 was found outside of this 
sequence – placed separately at the fringe of the kurgan . The possibility cannot be 
excluded that the formation of this grave site was accompanied by the extension of 
the kurgan, this, however, could not be confirmed due to the fact that the mound 
had been ravaged . The layout of secondary burial graves on an arc is a  feature 
characteristic to the entire dniester-danube area [Shmagliy, Chernyakov 1970: 96; 
yarovoy 1985: 57-61; dergachev 1986: 32] . burials in such an establishment dis-
play common features . it is noteworthy that in most cases, the documented posi-
tioning of the deceased person’s body was: crouched position, with noticeable turn 
to the side and one of the upper limbs bent and turned towards the pelvis . This ar-
rangement is typical for late phases of the yC . The repetitive character of ritualistic 
features indicates cultural proximity of the hereby specified yC burials . Therefore, 
burials found in the system of objects located on the circumferencial arc around the 
centre of the “younger mound” share a presumed ritual bond with grave 10, which 
inspired the present chapter . 

2 . ThE “TaTTOO” burial: aN iNTErdiSCiPliNary aNalySiS  
OF ThE iNVESTiGaTEd riTual

Feature 10 of barrow 3a in Porohy documents the furthermost western – “fron-
tier” – confirmation of “tattoo” application in the Pontic-Caspian area of use of 
this ritual procedure . Taking into account the previously motivated interpretative 
experiences from within local barrow culture rituals [Shishlina et al . 2013], spe-
cialist analyses were undertaken in order to – according to the baseline research 
plan – gain more specific expertise, the results of which deserve to be considered 
highly innovative (!), and thus deserve to be more broadly discussed . To substanti-
ate, the analysed ulnae reveal decorations being applied directly to the bone of the 
deceased and as such, the ritual diverges from the defining framework of a  tat-
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F i g .  6 .  Porohy, Yampil Region, barrow 3A, feature 10. Chemical analysis: 1, 2 – EDS analysis 
of samples of dye material II; 3, 4, 5 – EDS analysis of samples 10; 6, 7, 8 – EDS analysis of the 
surrounding soil
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too as a permanent decoration of the body surface (in said case one can speak of 
a quasitattoo – a “tattoo”). The undertaken research concerned (2.1) the analysis 
of the chemical composition and application of the pigment, and (2.2) the analysis 
of observing said ritual cycle in terms of forensic medicine.

2.1. CHEMICAL ANALYSIS OF THE DYE IDENTIFIED ON THE BONES

A chemical analysis of the dye was performed by means of the electron scan-
ning microscope Hitachi SEM equiped with the EDS facility and the infrared FTIR 
spectrometry (KBr) using Bruker spectrometer FT-IR IFS 66/s. Two samples of 
dried materials were analysed: (I) taken from bone 80302 A-8456 and (II) taken 
from bone 80303 A-8457. FT-IR spectra samples I and ii demonstrated a signifi-
cant similarity (Fig . 3: 1, 2), especially with regard to organic components . The 
differences that are visible are products of secondary chemical processes (trans-
formations of organic acids salt) and the presence of various mineral admixtures, 
which are present in bones, soils and random contaminations . an important ob-
servation is a well-defined spectrum, clearly differing from that of a charcoal with 
a  thermally destroyed molecular structure . This demonstrates that the black dye 
used was not charcoal and was not exposed to such high temperatures (i .e . 900 oC), 
as applied in the production of charcoal . at the same time, it should be noted that 
there is a high probability of the wood tar having been used .

FT-ir spectra analysis suggests that the base for the production of material 
i  and ii was the bark and the wood of birch (absorption approx . 884 cm-1 and 
730 cm-1) . in the case of material ii the results demonstrates it was a bark covered 
wood (we found the absorption of esters at approx . 1730 cm-1) . The spectrum of 
material i is testifying to the lack of esters and the predominance of organic acids 
(the absorption at approx . 1650 cm-1), which clearly leads to the conclusion that the 
basic raw material was bark and not wood . 

The specific environment, however, could have led to the hydrolysis of esters 
and therefore one should take into consideration that in both cases the same mate-
rial as material type ii was used (if other circumstances do not indicate otherwise), 
while material i  arose through hydrolysis and neutralisation of acids under the 
influence of environmental components, which is manifested in occurrence the 
strong broad absorption line, typical for carboxylic acids salt (1640-1650 cm-1) and 
lack of absorption of free acids (1700-1720 cm-1) as well as esters (1730 cm-1) . This 
may be related to the dye position, enabling the environment to chemically impact 
in the case of material i and creating diffculties in the case of material ii .  

analysis of inorganic components with the use of SEm and EdS excludes the 
use of iron and manganese oxides as fundamental components of the dye in materi-
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F i g .  7 .  Porohy, Yampil Region, barrow 3A, feature 10. Chemical analysis: 1, 2 – EDS analysis 
of samples 3-10; 3, 4, 5, 6 – EDS analysis of the surrounding soil; 7, 8, 9 – EDS analysis of “white 
layer” under burial – sample from around the head
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als I and ii . in the analysis of samples there mainly occur elements of bone and 
clay (Na, al, mg, Ca, P, S, Si), at times also Fe and mn, at the same time a lack 
of significant concentrations derived from iron and manganese, which occur only 
sporadically in the form of micro-particles (Fig .  3: 3, Fig .  4: 1-4) . Phosphates 
dominate in the majority of samples, while some contain aluminosilicates . One 
should note that the presence of barium compounds has been confirmed (sulphate, 
carbonate) in the form of particles of about 10 micrometres in size (Fig . 4: 3, 4; 
Fig . 5: 1-3) . 

F i g  .  8  .  Porohy, yampil region, barrow 3a, feature 10: 1 – plan of feature; 2 – reconstruction 
of the burial by michał Podsiadło; 3 – bones contain regular black patterns in situ; 4 – drawing of 
a ‘tattoo’
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To clarify the presence of barium, three bone samples without a dye (3-10a, 
3-10b and 3-10C; Fig . 3: 4) were subject to analysis . it was confirmed that these 
contained particles of barium compounds on the surface and in part in the internal 
sections of the bones analysed (Fig . 6: 3-8; Fig . 7: 1, 2) . Such particles do not oc-
cur in the surrounding soil (Fig . 7: 3-6) but are however, present in the mat under 
burial – a “white layer”; sample from around the head (Fig . 7: 7-9) . 

On the bones (i .e . sample 3-10 a, internal), some isolated particles were also 
found (5-10 micrometres) containing a significant amount of copper (Fig . 7: 1, 
2) as well as (separately) gold (Fig . 6: 3-5), which is in the form of a tiny flake 
(micrometre size) . The former, means of the position would appear to point to its 
incidental presence . The samples of soil under analysis and mats did not contain 
this type of addition (in a comparative and even greater context of observation) .

2 .2 . rESEarCh iN aNThrOPOlOGy aNd FOrENSiC mEdiCiNE

a . material and methodology
The subject of the comprehensive interdisciplinary research were human re-

F i g  .  9  .  Porohy, yampil region, barrow 3a, feature 10 . macro- and microscopic examination re-
sults: 1 – right ulna with visible decorations and close-up of the decoration; 2 – left ulna with visible 
decorations and close-up of the decoration . Photo by d . lorkiewicz-muszyńska 
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mains in the form of two ulnae from a female skeleton from grave 10 in Porohy 3a 
site, dated to Early bronze age: 2650-2500 bC (Fig . 8: 1, 2) .

The ulnae were found to contain regular black patterns (Fig . 8: 3, 4), initially 
described as “tattoos” [Klochko et al . 2015: 104] . The detailed research was sup-
posed to explain the mechanism used for their creation . analyses were conducted 
as to the character of the decorations, their form, location, degree in which they 
cover the bone and the anatomic structure of the bones, anatomical attachments in 
particular segments of bone surface, as well as accounting for histological struc-
ture of skin unaffected by postmortem changes, and localization of the tattooing 
pigment as well as the processes occurring in human skin after death at different 
stages of postmortem changes .

The patterns on both ulnae were subjected to macro- and microscopic, and 
physicochemical examination . Observations were made using a stereoscopic mi-
croscope Olympus Sz61 to make a  series of photographs . additionally, photo-
graphic documentation was created using a digital reflex camera Pentax K30 .

b. macro- and microscopic examination results
decorations on both ulnae are characterized by a high degree of regularity, main-

taining continuity on the right ulna . in the case of the left ulna, the pattern is con-
tinuous over a considerable part of the bone, with signs of fading on approximately 
1/3 of the shaft . The patterns on the right ulna are arranged into alternating longer 
parallel stripes in the shape of arches, with single, shorter stripes interlaced between 
them, similarly in the shape of arches (Fig . 9: 1) . The patterns are located on the 
posterior bone shaft surface, between the posterior and exterior edge (interosseous 
crest) . in some places, the patterns extend to the interosseous crest . The patterns 
stretch regularly over the interior and exterior part of the posterior surface of the bone 
shaft and the line formed between them, including the areas of attachment of the 
following muscles: the externsor carpi ulnaris muscle, the abductor pollicis longus 
muscle, the extensor pollicis longus muscle, the extensor indicis muscle [Senelnikov, 
Senelnikov 1996] . The decorations on the left ulna assume the shape of interlacing 
alternating lines forming a chain pattern (Fig . 9: 2) . in the mid-section, they are 
shaped to resemble diamonds or triangles . Towards the top, they reassume the shape 
of a chain . approaching the proximal end of the bone, the pattern is faded and hardly 
visible . moreover, the damage suffered by the bone narrows the possibilities to assess 
the shape . The decorations cover a significant portion of the styloid process surface 
(Fig . 10: 1), which is the place of attachment of three ligaments, including its apex, to 
which the ulnar collateral ligament of the wrist is attached . Subsequently, the patterns 
run slightly upwards in a spiral fashion, and laterally along the bone shaft, covering, 
as in the case of the right bone, the posterior surface of the shaft . The pigment covers 
both the interior and exterior surface, as well as the linea between them .

Of particular interest is the location of the decorations on the analysed bones, 
i .e . their presence on the posterior shaft surface of both ulnae, oriented towards the 
back and laterally, on the side of the radius . moreover, regularity and continuity 
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F i g .  1 0 .  Porohy, Yampil Region, barrow 3A, feature 10. Stereoscopic microscope image: 1 – of 
a decoration fragment on the surface of the styloid process (left ulna), which is an attachment point 
for numerous anatomical structures; 2 – of a section of the pattern (right ulna) – visible regular pat-
terns evenly covering the surface of the bone; 3 – of a section of the pattern (right ulna) – visible 
accumulation of the pigment in the natural openings in the cortical bone; 4, 5 – of pattern fragments 
(4 – left ulna, 5 – right ulna) – visible regular chain (4) and arc (5) patterns evenly covering the 
surface of the bone . arrows indicate the presence of the pigment in openings resulting from natural 
erosion (4 and 5)
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of the patterns over the muscle, ligament, tendon and the interosseous membrane 
attachment points can be observed (Fig. 9) .

The aspect of natural roughness and porosity of the bone and the manner in 
which the pigment was applied are of significance . Closer observation under the 
stereoscopic microscope revealed a high degree of regularity and good coverage 
of even surfaces of the bones . absence of pigment was observed in some cavi-
ties where the surface of the bone was uneven (Fig . 10: 2), while on the edges of 
natural openings (i .a . foramen nutricium) a greater accumulation of the pigment 
was observed on one of the edges, consequently on the same side of each opening 
(Fig . 10: 3) . Pigment accumulation on the edges was observed in the lateral part of 
the openings, considering the placement of the bones in situ . Pigment accumula-
tion contrary to the forces of gravity may indicate the direction of pigment applica-
tion and the force and pressure of the tool used to spread the pigment on the bone 
(Fig . 10: 3) .

Considering the issue of time and technique used for applying the pigment, one 
must take notice of the parts of the bone affected by natural postmortem changes 
(decline) in the bone and the pigment it contains . during the microscopic analysis, 
pigment application to the cavities in the cortical bone occurring due to natural 
postmortem erosion of bone was observed (Fig . 10: 4, 5) .

c. Skin structure
The histological structure of skin determines its ability to preserve the traces 

of dye used for tattooing . Skin is made up of two layers: the epidermis and dermis, 
with the hypodermis underneath (Fig . 11: 1) . The photograph below illustrates the 
proper histological structure of skin unaffected by postmortem changes .

The main functions of the epidermis are isolation and protection . Over a hu-
man lifetime, the epidermis is subject to a continuous renewal process, and there-
fore regenerates constantly . any damage to the epidermis does not lead to perma-
nent changes – scars, and dye applied to the epidermis only cannot be sustained for 
longer than approximately one month .

The dermis contains numerous fibres of dense connective tissue which provide 
the skin with flexibility . They contain receptors, nerves, blood vessels, glands and 
hair roots [bochenek, reicher 2007; Senelnikov, Senelnikov 1996] . This layer per-
forms the nutritive and protective function . damage to the dermis, which is 1 mm 
to 3 mm thick, leads to scarring . in the process of tattooing, the dye is deposited 
in the upper layer of the dermis . The large amount of dense connective tissue pres-
ent in this layer allows for maintaining the specific shape of the tattooed image for 
many years, while the inflammatory reaction which develops in response to inser-
tion of needles and dye into the skin, as the dye is perceived as a foreign substance 
by the human body, leads to changes in the colour of the tattoo .

under the dermis there is the hypodermis, built of loose connective tissue and 
numerous adipocytes, where receptors, blood vessels, lower sections of hair roots 
and glands lie .
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d. Postmortem changes
From the point of view of the broad interdisciplinary analysis of ‘tattoos’ (deco-

rations) on bones, the postmortem changes occurring in the soft tissues of the body 
after death deserve particular attention. All the postmortem changes in the body 

F i g .  1 1 .  Postmortem changes and skin structure: 1 – histological structure of skin unaffected by post-
mortem changes: A – epidermis; b – dermis (x100) hE colouring; 2 – postmortem changes due to putrefac-
tion; 3 – numerous blisters visible postmortem changes followed by exfoliation of the epidermis; 4 – post-
mortem changes in the histological structure of the dermis – putrefaction (x100)1 – damaged structure of 
connective tissue elastic fibres; 5 – postmortem changes due to putrefaction . Numerous insect larvae visible; 
6 – postmortem changes due to putrefaction and desiccation, partial skeletonisation . Further postmortem 
changes are those of preservative character . This indicates that late, long-term postmortem changes lead to 
the preservation of all or most of soft tissues along with the skeleton, for years or even centuries; 7 – a mum-
mified corpse . disintegration of desiccated skin visible on the back . underneath, crumbling deeper layers of 
desiccated soft tissue; 8 – tattoos on corpses demonstrating late postmortem changes (putrefaction)
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can be divided into two groups: early and late [DiMaio et al.1993; Raszeja 2013]. 
The early changes include: pale appearance; cooling; rigor mortis; livor mortis and 
desiccation, with livor mortis and desiccation worthy of particular attention. As an 
early postmortem change, desiccation is a symptom of progressive loss of water 
resulting from evaporation through the skin tissue deprived of the stratum corneum 
– vermilion zone, conjunctiva, cornea and labia . as an early postmortem change, 
it does not lead to prolonged preservation of desiccated tissues for years after the 
death . livor mortis occurs as a consequence of blood pooling in the lowest situated 
capillaries after circulation has stopped .

Shortly after death, the process of autolysis begins – spontaneous decomposi-
tion of tissues or cells of the body under the influence of its own enzymes, in asep-
tic conditions . autolysis first begins in the organs rich in enzymes and sensitive to 
the lack of oxygen, such as the pancreas, the mucous membrane of the digestive 
system, the brain and the adrenal glands .

late postmortem changes include putrefaction, skeletonization, adipocerous 
formation, peat bog transformation and mummification . Putrefaction refers to dis-
integration of tissues due to the activity of bacteria in the body after death . under 
the influence of the enzymes produced by bacteria, complex organic compounds 
disintegrate into simple organic and inorganic compounds . Protein, carbohydrates 
and fats cleavage causes the production of gases with high concentrations of am-
monia, carbon dioxide, hydrogen sulfide and methane . as a result of haemoglobin 
reacting with hydrogen sulfide, sulfhemoglobin and verdoglobin are formed, which 
explains the change of colour (green colouration) of the body . 

Putrefaction spreads along the vessels as a result of the pressure of putrid gases 
inside the circulatory system and body cavities . due to the pressure, displacement 
of tissue fluids in the skin occurs, followed by formation of liquid-filled blisters, 
detachment of the epidermis (Fig . 11: 2), and eventually exfoliation of the epider-
mis (Fig . 11: 3) . as a result of putrefaction and the presence of large amounts of 
gases, internal organs and muscles become foam-like . The microscopic picture 
shows absence of the epidermis due to its complete detachment, thinning and frag-
mentation of dermal elastic fibres, as well as destruction of skin structure [mills 
2007] . Numerous spaces between particular bundles of elastic fibres of the dermis 
can be seen (Fig . 11: 4) .

in periods of insect activity (spring-summer-autumn), corpses buried in rela-
tively open conditions (similar to those discussed in the present study, such as pit 
graves, catacomb graves), may become the feeding grounds for insects in various 
stages of development (Fig . 11: 5), as well as for rodents, which significantly ac-
celerates destruction of soft tissue .

The final result of putrefaction and decomposition of a corpse is its complete 
skeletonisation . One should, however, note that the postmortem changes in ques-
tion do not occur equally throughout the entire body, but rather particular parts 
become skeletonised quickly as compared to other parts of the body (Fig . 11: 6) .
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Mummification occurs when a corpse is left in a very dry and airy environ-
ment, in relatively high or very low temperature (Fig . 11: 7) . it should be noted that 
as a result of mummification all layers of soft tissue are preserved, including skin, 
muscles and tendons . due to desiccation, numerous wrinkles and creases appear 
on the surface . These tissues, however, shrink and break with the use of even very 
little pressure, both on the skin surface and in the deeper layers . as a consequence 
of climatic changes (temperature, humidity) and the impact of insects and animals 
(e .g . rodents), postmortem destruction of the body may be accompanied by consid-
erable loss of desiccated soft tissue (Fig . 11: 7), subsequently leading to complete 
disintegration of soft tissue and complete skeletonisation .

adipocerous formation occurs in an extremely humid environment in the ab-
sence of oxygen . The process is based on the transformation of adipose tissue into 
adipocerous mass . it begins with hydrolysis and fat liquefaction, which leads to tis-
sues soaking in and absorbing the above mentioned liquefied fatty substance . due 
to the activity of anaerobic bacteria, a greater amount of saturated fatty acids are 
produced, together with grey-white tissue mass, initially semi-solid, which subse-
quently hardens because of predominance of saturated fatty acids over unsaturated 
ones . Soft tissues are preserved in its entirety, though they are rather fragile .

Peat bog transformation occurs when the corpse is interred in a peat bog . as 
a result of the presence of acids and tannin in this type of soil, the activity of bacte-
ria is suspended and skin becomes tanned, muscles and internal organs decompose 
and bones decalcify . Postmortem changes of adipocerous and peat bog type should 
be excluded on account of the absence of conditions necessary for their occur-
rence, because of access to oxygen and the fact that the grave pit is not located in 
a highly humid environment or indeed in a peat bog .

Tattooing is based upon repeated breakage in skin continuity and contact with 
a needle, used to apply the dye to the surface layer of the dermis, containing a large 
number of elastic fibres of connective tissue . Currently, specialists use sophisti-
cated devices allowing them to apply the dye into the skin at consistent depth, to 
the connective tissue in the upper layer of the dermis . in the past, when tattoos were 
applied manually using needles made out of a bone or wood, it was impossible to 
apply the dye each time to the same level of the dermis, and its application to the 
subcutaneous tissue resulted in complete absorption, due to the inflammation aris-
ing around it .

in the case of death and postmortem decomposition process, gradual destruc-
tion of soft tissue occurs, including the skin surface, resulting in deformation and 
destruction of tattoos (Fig . 11: 8), as the dye becomes homogenous with the elastic 
tissue of the dermis after the tattoo is made (Fig . 11: 4) . The thickness of the der-
mis, where the ink accumulates, and the amount of ink applied to the upper layers 
of the dermis, need to be taken into account as well .
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3. ’THE TATTOO BURIAL’: RITUAL POSITION  
AND ExECUTION TECHNIqUE

Discussion
The conclusions presented in chapter 2 make it impossible to qualify the sym-

bolic decorations of interest, documented on the ulnae of the deceased female from 
grave 10 as tattoos. The complex analysis conducted on the bones indicates the 
application of a dye, most likely tree tar, posthumously onto the bones at the skel-
etonised stage, with minor damage from natural erosive changes already present .

moving the application of symbolic decorations (‘tattoo’) to the post-skel-
etonisation stage of the interred creates new opportunities for cultural and than 
athological interpretation: studies of the sequence and techniques of funerary rites 
and the attempts at placing them within the hypothetical concept of death theory, 
respected and observed by yC (or, more broadly speaking, yC/CC) communities . 

The innovative nature of the above mentioned conclusions, resulting from the 
application of specialist analytical techniques, justifies, in our opinion, further 
discussion of the presented hypothesis in respect to the direction of future re-
search as a means of its verification .

The deep pit grave in which the corpse had been placed (see Chapter 1) was 
situated in a  steppe environment [Jankowski et al . 2017] and covered with oak 
planks [see Stępnik et al . 2017] . it is therefore likely that the ‘chamber’ remained 
accessible to air, insects and rodents and that postmortem changes happened rap-
idly in comparison to the changes in a corpse placed in an earth-filled grave . The 
sequence of changes in the above mentioned conditions could have happened in 
two possible ways:

– the most likely scenario is that the corpse was subject to progressive decom-
position up to the point of complete skeletonisation within the period of approxi-
mately two years;

– mummification and further skeletonisation cannot be excluded, though the 
duration of such changes, from the theoretical point of view, cannot be predicted .

if one were to accept the most likely character of postmortem changes, that is 
putrefaction, it ought to be emphasised that penetration and multiplication of bac-
terial colonies took place within the skin and soft tissues, as well as between the 
clusters of elastic tissue of the dermis, where the decorative dye is deposited, and in 
the remaining layers of soft tissue . The activity of bacteria led to tissue degradation 
and its separation due to the production of gases and gradual liquefaction . These 
changes resulted in complete degradation of soft tissue structure, also visible in 
the histological picture of the skin (Fig . 11: 4) . Such changes first lead to deforma-
tion of the decorative image and subsequently to its liquefaction along with soft 
tissue succumbing to the forces of gravity . it is therefore impossible for patterns 
applied to the skin (tattoos) to be imprinted onto bones after complete destruction 
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of soft tissue. The tattoo dye cannot separate itself from soft tissue and remain on 
the bone, as it becomes homogenous with the elastic tissue of the dermis after the 
tattoo is made. The activity of insects (Fig. 11: 5) or rodents in this process, which 
can significantly accelerate postmortem changes and enhance the degradation of 
soft tissues along with the tattoo, cannot be ruled out.

In a variety of postmortem processes in a corpse leading in effect to its skel-
etonisation, the soft tissue degrades at different rates in different parts of the body . 
Such changes never occur in the same way throughout the entire body, as illustrated 
in Fig . 11: 6 .

in case of mummification, however, soft tissues desiccate and wrinkle, while 
tattoos are deformed . it is often difficult to reconstruct precisely the design of pat-
terns on desiccated, deformed and wrinkled hard tissue of mummified corpses . 
barkova and Pankova [2005] point to the difficulties tied to discovery of tattoos on 
certain areas of skin surface on mummified corpses . in their research programme, 
infrared lamps were used in order to reveal all of the tattoos . moreover, it was noted 
that the majority of the tattoos revealed were deformed due to the wrinkling of 
dried skin . For the purpose of revealing the complete outlines of the tattoos, it was 
necessary to illuminate and photograph the tattoos from various angles . despite 
the application of a  variety of reconstruction methods, small deficiencies were 
noted in specific fragments of these outlines .

in 2004 russian scholars [Kyzlasov, Pankova 2004] published a work in which 
they detailed the results of research into the mummified remains of three people 
discovered by archaeologists in 1969 . Tattoos were discovered within the skin lay-
ers of one of the mummies . microscopic and macroscopic analysis showed that 
the black tattoo pigment was soot . The researchers noted that tattoo drawings were 
only preserved in fragments, while parts were lost along with damaged skin lay-
ers . in the photographs accompanying the publication, the shape of the pattern is 
clearly visible, discontinued at points of tissue damage, with parts of the skeleton 
and fragments of the crumbling layers of remaining soft tissue, devoid of any pat-
terns whatsoever reminiscent of a tattoo .

Certain researchers of prehistoric graves [Shishlina et al . 2013] have analysed 
cases of decorations revealed on bones discovered in pit and catacomb graves . 
Shishlina et al . [2013] documented several cases of decorations revealed on bones 
made with a variety of materials (soot, coal and ochre) . The researchers proposed 
a theory on the tattooing of skin, with transfer of dye onto bone after soft tissue 
disintegration, preserving clear shapes and patterns of the decorations . Their work 
does not suggest that detailed specialist analyses had been conducted with respect 
to bones with decorations, taking into account the nature of the decorated bone 
surface, detailed localisation of the dye with respect to the anatomical structure, 
nor indeed microscopic and chemical analysis .

The patterns visible in the burial from the dniester region, indicate that the 
dye was applied posthumously, directly onto the bone . These patterns cover both 
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ulnae over a significant part of their length, with significant regularity of decora-
tions and high level of dye coverage on the surface of both ulnae – including the 
attachment points of numerous anatomical structures (muscles, tendons and liga-
ments) . a substantial amount of dye (most likely tree tar), thoroughly covering the 
surface of the analysed bones in the sections with visible decorations, should be 
noted .

Therefore, in the opinion of the authors, translocation of dye from soft tissue 
onto the ulna of the individual in question – grave no . 10 in Porohy 3a – is not 
possible, on account of a series of significant factors, such as the nature and course 
of postmortem processes and changes, the thickness of soft tissue in the area in 
question, the nature of anatomical structures, the highly regular character of the 
decorations and finally, the amount of dye applied .

CONCluSiONS

based on the anatomical properties of the structure of a human body, the histo-
logical structure of the skin and location of the dye used for tattooing, having con-
ducted an analysis of postmortem changes occurring within the skin after death, 
and having taken into consideration the continuous and regular nature of the pat-
tern on the ulnae of the individual from grave no . 10, an interdisciplinary team of 
researchers has concluded that there is no possibility of a  transfer of tattoo dye 
from the skin onto the surface of an individual’s bone .

The analysis of two ulnae documented in this article indicates that the patterns 
were made using tree tar, postmortem and directly onto the skeletonised human 
remains . The placement of the individual’s ulnae in grave no . 10 (Fig . 10), and 
the location of patterns on the upper skin surface, that is, on surfaces accessible 
without changing the arrangement of the body, may suggest that the patterns were 
created on the skeletonised remains without the need to change their placement in 
the pit (= in situ) .

The present conclusions ought to see the beginning of a wider research pro-
gramme focused on the analysis of the techniques used to create decorations on 
bones in “kurgan cultures” communities in the context of the Pontic-Caspian 
region .

Translated by  Dorota Lorkiewicz-Muszyńska,  Julia Sobol,   
Jerzy J. Langer,  Piotr T. Żebrowski
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Nutrition strategies of populations identified with the ‘barrow cultures’ of the 
Northern Pontic Area of the 4th-2nd millennium BC have not been satisfactorily 
explored, as far as their adaptation picture is concerned, due to two major research 
limitations. First and foremost, this concerns the clear domination of archaeomet-
ric funeral sources in the body of research data, which is true, by the way, for the 
analytical studies all ‘grave cultures’. The first limitation is worsened by regionally 
recurrent limitations in the palynological examination of hypothetical economic 
penetration zones [for the Yampil Barrow Complex see Makohonienko, Hildeb-
randt-Radke 2014]. 

The selection of ‘terrestrial’ (vegetable or animal) foodstuffs and others pro-
cured by exploiting water reservoirs by ‘barrow communities’ both Late Eneo-
lithic ones, for instance, the Tripolye culture – Gordineşti group (TC-G), and Early 
Bronze ones – the Yamnaya culture (YC), Catacomb culture (CC), Babyno culture 
(BC) and Noua culture (NC), recorded in the course of the Yampil Investigation 
Programme, has already been reported on and appraised by presenting osteological 
data and discussed as part of preliminary consolidation treatments sketched against 
the broader research space of ‘Pontic Archaeology’ [Kośko et al. (Ed .) 2014; harat 
et al. 2014; Kośko (Ed .) 2015] . 

The present article focuses on a  relatively new – known since the 1980s – 
method of reconstructing the diet of the deceased by determining the composition 
of stable carbon and nitrogen isotopes in human bones . The analytical material 
for this article has come from the chronometric programme completed as part of 
the Yampil Investigation Programme in 2011-2016 [Goslar et al. 2014; 2015] . an 
important motive to take up this study was the necessity to confirm/exclude the 
reservoir effect that could distort the 14C dating of bones . Possible distortions are 
produced by the share of foodstuffs coming from water reservoirs in the diet . 

in the pursued research programme, the set of ‘isotope data’ is going to be dis-
cussed against broader identification contexts: (a) archaeological-anthropological 
ones on the Yampil Barrow Complex (ybC) scale (sections 2-4), and (b) archaeo-
botanical, archaeozoological and historical-ethnographical ones viewed against the 
broad comparative background of the ‘nomadic societies’ of the Northern Pontic 
steppe/forest-steppe (sections 5-7) . 

a. archaeologically speaking, the investigated burials can be divided into 
two groups: the graves of builders of ritual centres (= barrows and their clusters) 
and the graves of users, i .e . persons buried in or on the mounds of the barrows 
(= mounds encountered in the cultural landscape, being carriers of certain thana-
tological or rather mythological beliefs) . The communities of builders, in the light 
of ybC identifications, comprise Eneolithic taxa (or, in more accurate versions, 
TC-G communities) and others from the transition period of the Eneolithic and 
bronze ages (Eneolithic-’Pre-yamnaya’ = EN/yC) and of the early yC . The com-
munities of users, in turn, were found to include the populations of the developed 
yC, CC, bC and NC . 
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The archaeological contexts mentioned above were broadened by adding an-
thropological data on sex (including corrections using the DNA method) and age 
[Litvinova et al. 2015]. 

b. The interpretation of the results of isotope, botanical and achaeozoological 
studies, describing the potential subsistence means of the nomadic populations un-
der discussion, is consistent with the living they could make out of the soils formed 
on ‘the substratum of typical chernozem, exhibiting characteristics found in the 
transition zone of the subboreal belt and having a temperate climate with marked 
continental characteristics and steppe vegetation’ [bednarek, Jankowski 2014] . 

1 . STablE CarbON aNd NiTrOGEN iSOTOPES  
iN liViNG OrGaNiSm TiSSuES

Since the early 1980s, the measurements of ratios of stable isotopes of carbon 
(13C/12C) and nitrogen (15N/14N) in bone collagen have been a  useful source of 
information on the diet of examined individuals, in particular with respect to its 
protein component [ambrose 1993; richards, hedges 1999; Olsen et al. 2010] . 
The ratio of stable carbon isotopes (expressed as δ13C) is particularly useful in de-
termining the proportion of sea-origin to land-origin diet . This is a result of a very 
different carbon isotope composition of atmospheric CO

2
 (δ13C – approx . 7‰) and 

marine carbon hCO
3
 (δ13C – approx . 0‰) . however, δ13C is not very helpful in 

differentiating between a diet originating on land and that coming from freshwa-
ter, because the isotopic composition is often similar in both environments . in the 
group of foodstuffs originating on land, it is relatively easy to distinguish between 
plants photosynthesizing according to the so-called C

3
 cycle and a smaller group 

of plants of the C
4
 type (such as millet, maize, sugar cane or sorghum), because the 

δ13C value ranges of these plant groups (from -20‰ to -35‰ for C
3
 plants and from 

-9‰ to -14‰ for C
4
 plants) are completely disjoint [Katzenberg 2000] . 

The nitrogen isotopic composition, in turn, mainly reflects the place of a con-
sumer in the food (trophic) chain, because δ15N of the tissues of a  higher-order 
consumer is markedly higher than that of eaten foodstuffs (producer or lower-order 
consumer) . The difference between the values of δ15N of a  consumer and food-
stuff, amounting to 3-5‰ [drucker, bocherens 2004], usually about 3 .5‰ [rich-
ards, hedges 1999], follows mainly from the preferential degradation (and excretion 
with urine) of compounds containing a lighter nitrogen isotope 14N [Schoeninger, 
deNiro 1984] . For this reason, δ15N of predators is as a rule higher than that of her-
bivores . moreover, since the food chains in an aquatic environment are longer than 
those in a terrestrial environment, aquatic organisms (marine or freshwater) usually 
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have δ15N markedly higher than that of terrestrial organisms. Whereas, the length 
of a food chain is poorly reflected in δ13C values, because δ13C of a consumer is, 
admittedly, sometimes 5‰ higher than that of eaten plants, but only 1‰ higher than 
δ13C of eaten animals [deNiro, Epstein 1978; Van der merwe, Vogel 1978] . 

The measurements of the composition of stable carbon and nitrogen isotopes 
have been often used in relation to the radiocarbon dating of human and animal re-
mains, the 14C ages of which could be distorted by the reservoir effect [Cook et al. 
2001; Eriksson 2004; Olsen et al. 2010; Shishlina et al. 2009; 2014], provided that 
the share of aquatic-origin foodstuffs (fish, molluscs) in their diet was consider-
able . Even more often, δ13C and δ15N measurements are used in the studies of the 
diet of our ancestors, independently of its impact on 14C dating . For instance, in 
Poland, such studies were conducted, regarding human and animal bones from the 
medieval cemetery in Giecz [reitsema et al. 2010] or the Przeworsk culture cem-
etery in Karczyn [Pospieszny, bełka 2015] . in both cases, it was concluded that 
the individuals in question subsisted mainly (or exclusively) on terrestrial-origin 
foodstuffs (δ15N of 8-10‰), while the diet of men was richer in meat than that of 
women (δ15N of the collagen of men’s bones was on average 1‰ higher than δ15N 
of women’s bones) . 

The carbon and nitrogen isotopic composition in examined bones is usually 
hard to interpret due to its high variability caused by many additional factors, even 
when there were no aquatic organisms in the food chain . For instance, δ13C of 
plants growing in open spaces is usually higher than δ13C of those growing in a for-
est environment, where CO

2
 produced by breathing plants locally influences the 

carbon isotopic composition of CO
2
 available for photosynthesis [drucker et al. 

2008; reitsema et al. 2013] and where there is less light available [Farquhar et al. 
1982] . Furthermore, the composition of carbon and nitrogen isotopes (in plants, 
and the tissues of people and animals eating them) depends on the intensity of 
fertilization of fields and pastures [bogaard et al. 2007] . The complexity of factors 
determining the isotopic composition of nitrogen and carbon in human and ani-
mal tissues makes the values of δ13C and δ15N differ greatly between individuals . 
For this reason, any conclusions about the dietary customs of a given community 
usually require examining a  large number of individuals and taking a statistical 
approach . 

The isotopic composition of carbon and nitrogen depends also on the climate . 
The mechanisms of this interdependence are known rather well in the case of car-
bon so much so that the studies of δ13C of plant remains serve the purpose of quan-
titative palaeoclimatic reconstructions [mcCarroll, loader 2004; loader et  al. 
2013] . in contrast, a clear regional differentiation of the isotopic composition of 
nitrogen seems to be related to the correlation between δ15N and the precipitation 
total, but the mechanism of this correlation is not completely clear . 

The studies of isotopic composition of nitrogen in animal tissues from South 
africa [heaton et al. 1986] and Kenya [ambrose, deNiro 1986] show that the 
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values of δ15N have a very broad range (from 2‰ with the annual precipitation of 
about 1,000 mm to 12‰ with the annual precipitation of about 100 mm) . Schwarcz 
et al. [1999] showed that under extremely dry climatic conditions, δ15N of plants, 
animals and people (whose diet comprised foodstuffs of exclusively terrestrial ori-
gin) might reach 14, 16 and 18‰, respectively, and observed that the value of δ15N 
was not directly dependent on the availability of drinking water (thus, it is not de-
pendent on mainly physiological factors) . as the mechanism of observed relation-
ships, he suggested the precipitation-dependent volatilization of ammonia enriched 
by a lighter nitrogen isotope (14N) and its production by bacteria in soil . whatever 
the mechanism is, the difference in the value of δ15N of animals feeding on the 
same food may be many times higher than the difference between δ15N of a con-
sumer and food as well as the difference between δ15N of aquatic and terrestrial 
organisms from the same region . This makes it highly desirable, when drawing 
conclusions on the diet of humans in the remains of which the isotopic composi-
tion of nitrogen is studied, to determine δ15N of the animals that at the same time 
and in the same region fed on food of terrestrial origin (herbivores and carnivores) 
as well as of aquatic animals . 

2 . mEaSurEmENTS OF δ13C aNd δ15N  
iN humaN bONES  FrOm ThE ybC

The study comprised 16 results (Tab . 1) of analyses of human bones from ritual 
centres in Pidlisivka, site 1, Porohy, site 3a, Klembivka, site 1, and Prydnistry-
anske, site 1, situated in yampil region, Vinnytsia Oblast, on the left bank of the 
middle dniester [Klochko et al. 2015; 2015a; 2015b; 2015c] . 

The composition of the stable isotopes of carbon and nitrogen was studied in 
collagen extracted from certain bones 14C dated in the Poznań radiocarbon lab-
oratory [Goslar et  al. 2014; 2015] . Collagen extracted from the bones [longin 
1971; Piotrowska, Goslar 2002] was subjected to ultrafiltration on the Vivaspin 15 
mwCO 30 kd filters [bronk ramsey et al. 2004] . The measure of the quality of 
collagen obtained in this manner was the extraction yield (determined as the ratio 
of obtained collagen to original bone mass) and the ratio of C/N in the collagen 
measured with a Thermo Flash Ea 1112 analyzer . The measurements of δ13C and 
δ15N were made in the laboratory of isotope dating and Environmental research, 
PaN institute of Geological Sciences, warsaw, Poland, using a Thermo Flash 1112 
hT analyzer coupled with a Thermo delta V advantage mass spectrometer . To 
calibrate the instrument, uSGS 40, uSGS 41and iaEa 600 standards were used . 
The standard uncertainty of δ13C and δ15N was 0 .33‰ and 0 .43‰, respectively . 
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T a b l e  1

Results of δ13C and δ15N analyses of human bones from the Yampil Barrow Complex. Archae-

ological dates are based on source publication [Klochko et al. 2015; 2015a; 2015b; 2015c] 

allowing for sex determination corrections relying on DNA analyses [Chyleński et al. 2017]

Taxon – Feature
Sex – Age Sample no.  14C Age % coll δ13C 

(‰)
δ15N 
(‰)

Pidlisivka 1 builders: late 4th – 3rd millennia BC (EN – EN/YC)

No data

Pidlisivka 1 users: 2800-2700 BC (YC); 2850-2600 BC (CC?); 1850-1700 BC (BC)

YC – 1A
?/Male – 7-8 years/30-40 years

Poz-38529
Poz-39214

4195±35
4080±40 ?? -19.3 10.6

CC? – 7
Male – 25-30 years Poz-38531 4120±35 ?? -18.9 11.3

BC – 5
Male – 30-35 years Poz-38530 3430±35 ?? -19.5 11.2

Porohy 3A builders: late 4th –early 3rd millennia BC (Eneolithic/YC?)

No data

Porohy 3A users: 2760-2515 BC(YC); 1713-1464 BC (NC)

YC – 11
Male – 25-30 years Poz-47741 4075±35 1.1 -19.1 10.3

YC – 17
Male – 30-35 years Poz-47743 4050±35 1.0 -19.4 11.4

YC – 20
Male – 50-55 skeleton 1 Poz-47744 4190±35 1.4 -19.2 10.9

Klembivka 1 builders: 3005-2720 BC(EN – EN/YC)

EN/YC – 14
Male – 25-30 years Poz-52605  4135±35 1 .9 -18 .8 8 .9

Klembivka 1 users: 19th–18th BC (BC);15th–14th BC (NC)

No data

Prydnistryanske 1 builders: 3350-3150 BC (KT-H); 3100/3000-2550 BC (YC)
TC-G – iii/1
? – 20+ years Poz- 66224 4540±35 11 .8 -18 .4 9 .0

TC-G – iii/2
20+ years Poz-66225 4530±35 14 .0 -18 .6 9 .3

TC-G – iV/10
? – 20 years (adultus) Poz- 66234 4520±40 7 .4 -18 .8 8 .9

yC – V/4
male – 35-50 years (adultus’maturus) Poz-66230 4455±35 1 .5 -18 .0 10 .3

yC – iV/3
? – 40+ years (maturus’senilis) Poz-66228 4090±35 4 .6 -18 .7 9 .2

yC – iV/8
male – 35-50 (maturus) Poz-66232 4090±35 9,0 -17 .9 9 .4

yC – iV/9
male – 25-35 (adultus) Poz-66233 4120±35 8,0 -18 .1 8 .2

Prydnistryanske 1 users: CC 2700–2400 BC; EŻ = AD

CC – i/4 skeleton w = 2 [bPS 20: 192=1]
male – 35-50 years Poz-66219 4070±35 13 .6 -18 .3 8 .4

CC- i/4 skeleton E – 1 [bPS 20: 192=2]
Female – 15 years 

Poz-66220
Poz-66732

3940±40
3940±35 11 .0 -18 .2 10 .9



97

3. INTERPRETATION OF RESULTS

The interpretation of the isotopic composition of carbon and nitrogen in human 
bones could concentrate on the general determination of the share of foodstuffs of 
aquatic origin in the diet of the deceased individuals, the aspect of diet differentia-
tion depending on sex and age, the role of diet in the development of ritual centres 
(builders→users), and diet changes in time. In most of these aspects, a  serious 
hindrance to interpretation is the unavailability of comparative material, if only 
herbivorous animal bones from the region and period under investigation . 

how important it is to study suitable comparative material is shown in Fig . 2, 
giving the isotopic composition of human and animal bones . The data come from 
European regions lying to the west, east and south of the yampil region (Fig . 1) . 
what can be clearly seen in Fig . 2 is the geographical differentiation of the δ15N 
values of herbivores, with the lowest values (2-7‰) occurring in denmark and the 
highest (4-13‰) on the Caspian Steppes . in between lie the values of δ15N from 
Gotland (2-8‰), Schwerin (4-7‰), Kałdus (4-8‰), Giecz (6-7‰), iron Gates (5-
10‰) and the Northern Pontic area (4-10‰) . The mean value of δ15N tends to 
grow, moving from the west to the east . if there is any relationship between δ15N 
and the amount of precipitation (decreasing as one moves from the areas of mari-

F i g  .  1  .  regions of origin of individuals whose isotopic composition of carbon and nitrogen is 
discussed in the text
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F i g .  2 .  Composition of stable carbon and nitrogen isotopes in bone collagen from the Yampil 
Barrow Complex against the background of bone analysis results from selected regions of Europe 
(Fig. 1) . data from various regions and source publications are colour coded: denmark – mesolithic/
Eneolithic [Fischer et al. 2007], Kałdus – 1200-1300 ad [reitsema et al. 2013], Giecz – 1000- 
-1200 ad [reitsema et al. 2010], iron Gates – 6200-5500 bC [Cook et al. 2001], Schwerin/Ostorf 
– 3800-2800 bC [Olsen et al. 2010], Gotland – 2900-2600 bC [Eriksson 2004], west Pontic, North 
Pontic, Kuban – ca . 4000-2000 bC [Gerling 2015], Caspian Steppes – 4300-2000 bC [Shishlina 
et al. 2009; 2014], bayern – 2700-2400 bC [Sjögren et al . 2015] . Symbols distinguish data for the 
bones of terrestrial herbivores, carnivores, freshwater fish, sea fish, and humans . in the group of 
freshwater fish, tench is distinguished
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time to continental climate), similar to that exposed in the study of African organ-
isms [Heaton et al. 1986; Schwarcz et al. 1999], cannot be said beyond doubt, but 
such a relationship cannot be ruled out either . 

3 .1 . diET SharE OF FOOdSTuFFS OriGiNaTiNG  

FrOm  aN aquaTiC ENVirONmENT 

Fig . 2 illustrates differences between δ15N-δ13C of terrestrial herbivores and 
freshwater fish (on the example of denmark, Kałdus and Giecz), δ15N- δ13C of ter-
restrial herbivores and sea fish (on the example of denmark and Gotland) or, final-
ly δ15N- δ13C of herbivores, predators and humans (Schwerin, Gotland, Giecz, iron 
Gates, Caspian Steppes) . in the last-named aspect, the shift in the δ15N range for 
humans from Giecz in respect of such a range for herbivores is consistent with the 
expected growth in the value of δ15N along the foodstuff-consumer line . a similar 
interpretation may also be put on the herbivore-predator differences on Gotland . 
in turn, markedly higher (than δ15N of herbivores) values of δ15N in human bones 
from Schwerin and iron Gates undoubtedly reflect a very significant share of fish 
in the diet of humans from those locations . a high share of fish in the diet was 
also concluded from the study of δ15N in humans from the Caspian Steppes . as far 
as stable carbon isotopes are concerned, δ13C in the bones of humans from Giecz 
(without a share of fish in the diet) differs from δ13C of herbivores too much to 
permit an interpretation based solely on the foodstuff-consumer isotope shift . The 
result for the bones from Giecz shows rather that the staple food of local people 
included C4-type plants (in this case: millet) .

when compared with the data from various regions of Europe (Fig . 2), the val-
ues of δ15N for human bones from the ybC are only slightly higher than those for 
humans from Giecz (eating only foodstuffs of terrestrial origin), markedly lower 
than those for humans from Schwerin, iron Gates and the Caspian Steppes, and 
comparable to those for herbivores from the last-mentioned region . Expecting the 
values of δ15N for herbivores from the ybC to be intermediate between those for 
Giecz and the Caspian Steppes, a claim can be made that δ15N values for humans 
buried in the ybC fit into the range expected for individuals eating exclusively (or 
almost exclusively) foodstuffs of terrestrial origin . This interpretation seems to be 
consistent with the conclusions from the study of δ15N in human bones from Early 
bronze sites in the Northern Pontic area and Kuban’ (Figs . 1, 2) . in the study [Ger-
ling 2015], the values of δ15N in bones from western Pontic sites, covering a simi-
lar range as δ15N in bones from the ybC, were interpreted as an indicator of a diet 
based on vegetable foodstuffs with a share of meat of terrestrial animals . whereas 
the values of δ15N in the bones of humans from the Northern Pontic area and 
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Kuban’ (Fig. 2), which Gerling [2015] interpreted as an indicator of the significant 
share of freshwater fish in the diet, are markedly higher than δ15N in bones from 
the YBC. The conclusion about the terrestrial character of the diet, showing that no 
reservoir effect influenced the 14C dating of the bones, is consistent with an earlier 
suggestion [Goslar et al. 2015], following also from the clustering of 14C dates in 
the plateau sections of the radiocarbon calibration curve. The same conclusion fol-
lows from comparing δ15N values in human bones from the YBC and the bones of 
people living elsewhere in Europe approximately at the same time (Fig. 2).

F i g .  3 .  Composition of stable carbon and nitrogen isotopes in bone collagen from the Yampil 
Barrow Complex. Isotope data for bones from the graves of builders and users of studied cultural 
centres are colour coded. Symbols represent data for males (), females (O) and those whose sex 
could not be determined (). Abbreviations (TC, EN, YC, CC, BC) refer to the cultural attribution 
of particular graves
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The high (> -20‰) values of δ13C for human bones from the YBC, as for those 
from Giecz, suggest a share of C4-type plants (most likely millet) in food . Evidence 
for the cultivation of millet and other cereals in the Northern Pontic area as early 
as the Eneolithic includes grain impressions on pottery [motuzaite-matuzeviciute 
et al. 2009] . Furthermore, the chief crops on the steppes in the bronze age were 
wheat varieties: emmer, einkorn, bread wheat, as well as rye and millet [Pashkev-
ich 2003] . The isotope studies of human bones from Northern Pontic Early bronze 
sites show a relationship between δ13C and latitude [Gerling 2015] and a positive 
correlation between the values of δ13C and δ15N . according to the cited author, 

F i g  .  4  .  a – δ15N values in the bones of herbivores (O) and humans () of particular cultures 
from the 2nd and 3rd millennia bC on the Caspian Steppes [Shishlina et al. 2009; 2014] . Since 
the 14C ages of all individual burials are not known, the points in the drawing are marked along the 
horizontal axis at random and only grouped in separate boxes, corresponding to particular cultures . 
The lifetimes of particular cultures and average precipitation totals in these periods are given after 
Shishlina et al. 2009; 2014 . b – δ15N values in the bones of people from the yampil barrow Complex
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this is a result of the fact that the share of C4-type plants falls in higher latitudes . 
Gerling [2015], however, does not specify which C4-type plants were supposedly 
part of the diet of the populations she studied . 

The current state of exploration of millet cultivation on the middle dniester is 
discussed in some detail in section 5 . it must be stressed that the question of millet 
in the yC has not been studied in any greater detail [for a synthesis see milisaus-
kas, Kruk 2002] . This is particularly true for the ybC for which archaeobotanical 
data is generally scarce [makohonienko, hildebrand-radke 2014] . 

3 .2 .  diFFErENCES iN ThE diET OF buildErS aNd uSErS,  

aNd OF mEN aNd wOmEN

a comparison of the isotopic composition of bones of the builders and users of 
investigated cultural centres (Fig . 3) shows the values of δ15N to be regularly (by 
1 .5‰ on average) higher in the latter . This regularity could reflect a change in the 
eating customs of successive generations or, entirely independently of them, follow 
from climate changes in time . however, in the temporal perspective, no systematic 
δ15N trends can be seen (Fig . 4) . This may mean that higher δ15N values for users 
(in relation to builders) reflect a rise in animal protein consumption, which took 
place in different centres at different times . Thus, the rise in animal protein con-
sumption resulted rather from the economic stabilization of a particular centre than 
from regional developments triggered by climatic or cultural changes . remember-
ing that δ15N of a consumer is on average 3 .5‰ higher than that of a foodstuff, the 
fact that the value of δ15N in users’ bones is 1 .5‰ higher than in builders’ could 
be attributed to the inclusion of animal proteins in the diet up to about 40 per cent .

in the light of this regularity, as an exception – for a user – comes the value of 
δ15N (=8 .4‰) for a person (skeleton w-2) from grave i/4 of the CC, Prydnistry-
anske site, which is by 2-3‰ lower than δ15N in the bones of other users and by 
2 .5‰ lower than δ15N for the other person (skeleton E-1) buried in the same grave . 
Curiously enough, out of all 16 skeletons examined for the composition of carbon 
and nitrogen isotopes, only skeleton E-1 was positively identified as female . This 
would show that in this pair of individuals, the diets of an older man (died at the 
age of 35-50 years, skeleton w-2) and a young woman (died at the age of about 
15 years, skeleton E-1) were completely different, while in the group of users, the 
eating habits of the man buried in grave i/4 were absolutely exceptional . 

among the 16 skeletons whose isotopic composition was determined, only 
one was identified as female, 11 as male and four (including three from TC graves) 
were left without sex identification . it needs to be emphasized, however, that if the 
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sex of these four individuals is identified, it will not alter the finding that the values 
of δ15N in the bones of users are generally higher than in those of builders. 

In the studied skeletons, a negative correlation is observed between the values 
of δ15N and δ13C (Fig . 3) . The correlation coefficient (r = -0 .575), significant at p = 
0 .02, makes one believe that the correlation is not merely accidental . The relation-
ship between the isotopic composition of carbon and nitrogen may be related to 
the share of millet in the diet mentioned already earlier . The consumption of mil-
let, whose δ13C (between -14‰ and -9‰) is much higher than that of most other 
plants (δ13C < -20‰) may explain the generally high values of δ13C in the bones 
of humans buried in the ybC . if, however, animals (whose meat and milk had an 
ever-greater share in the diet of users) did not feed on millet, the consumption of 
animal proteins by humans brought down the average value of δ13C of the whole 
diet . in other words, a growth in the consumption of foodstuffs of animal origin en-
tailed a lowering of the share of millet in the diet of humans . interestingly enough, 
the correlation between the values of δ15N and δ13C was also observed in the as-

F i g  .  5  .  Composition of stable carbon and nitrogen isotopes in bone collagen from the yampil 
barrow Complex against the ranges of isotopic composition expected for various diet components 
[after Gerling 2015: Fig . 6 .16] . The meaning of colours and symbols concerning the yampil barrow 
Complex is the same as in Fig . 3 . For the sake of comparison, the isotopic composition in human 
bones from two sites on the dnieper (ca . 5200-5000 bC) is given, in which the share of freshwater 
fish in the diet was confirmed by the measurements of the reservoir effect [lillie et al. 2009]
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semblage of male skeletons from the medieval cemetery in Giecz [Reitsema et al. 
2010]. Unlike in the YBC, however, in the medieval society of Giecz, a growth 
in δ15N was accompanied by a growth in δ13C (positive correlation), which was 
explained by the greater consumption of meat being accompanied by the greater 
consumption of blood sausage (farcimina), with grits made from millet, or alcohol 
produced by fermenting millet . in the light of the Giecz situation, the cause of the 
relationship between δ15N and δ13C in the ybC seems to be much simpler . 

3 .3 . POSSiblE SharE OF FrEShwaTEr FiSh iN ThE diET

an alternative cause of correlation between the values of δ15N and δ13C, and 
differences between the isotopic composition in the bones of the builders and users 
of the ybC could be the inclusion of freshwater fish in the diet, with their share 
being higher in the diet of users . The share of fish in the diet seems to be attested 
by the comparison of the absolute values of δ15N and δ13C with the ranges expected 
of various diet components (Fig . 5) . it follows from Fig . 5 that fish could represent 
as much as 20-30 per cent of the diet of ybC builders, with the share going up by 
another 20-30 percent in the diet of users . it must be noted, however, that the values 
of δ15N for terrestrial plants and herbivores in some regions and periods may be 
higher than shown in Fig . 5 . by the way, Gerling [2015] herself, from whose publi-
cation the ranges of expected isotopic compositions were taken (Fig . 5), interpreted 
δ15N values from the western Pontic area similar to yampil ones as the reflection 
of a diet of terrestrial origin . undoubtedly, any final settlement of the question of 
diet composition of individuals buried in the ybC would first require to determine 
the isotopic composition of plants or herbivores from the same period and region . 

a considerable share of freshwater fish in the diet affects the 14C age of con-
sumer remains (in this case: human) with the reservoir effect . The distortions it 
causes depend on the reservoir effect in a given body of water (which differs from 
one water body to another) and the percentage share of foodstuffs of aquatic ori-
gin in the diet . To measure the impact of the reservoir effect, it is necessary to 
compare the results of 14C dating of human remains with that of the remains of 
organisms that died at the same time and had fed on foodstuffs of terrestrial origin . 
Such a comparison is only very rarely possible . in East-Central Europe, such stud-
ies were made while investigating Eneolithic sites around the iron Gates on the 
danube [Cook et al. 2001] and mesolithic, Neolithic and Eneolithic sites located 
close to the dniester rapids [lillie et al. 2009] . These publications claim that the 
average reservoir age of people from the area of the iron Gates is 425 14C years and 
the reservoir ages of people from two Eneolithic sites on the dnieper (dereivka 
and yasinovatka) are 250 and 450 14C years, respectively . Judging by the value of 
δ15N in human and animal bones, the share of freshwater fish in the diet of the iron 
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Gates communities was estimated at 80 per cent. This indirectly allowed setting 
the reservoir age of Danube waters at ca. 550 14C years [Cook et al. 2001]. A more 
accurate determination of the reservoir age of waters (at ca . 750 14C years) was 
possible in the investigation of the dnieper sites, owing to the radiocarbon dating 
of fish remains contemporaneous with human and herbivore remains [lillie et al. 
2009] . by comparing the reservoir age in water and human bones, the share of fish 
in the diet of people from dereivka and yasinovatka may be estimated at about 
30 and 60 per cent, respectively . in this context, taking into account rather broad 
ranges of δ13C and δ15N values characteristic of various environments (Fig . 5), the 
stable isotopic assessment of fish share in the diet appears less certain and accu-
rate . This is best seen in the investigation results of the dereivka and yasinovatka 
sites [lillie et al. 2009], where, relying on δ13C and δ15N values (Fig . 5), the au-
thors could only claim that the share of fish in the diet was significant (dereivka) 
or dominant (yasinovatka) . 

as far as we can tell, the radiocarbon reservoir effect in the waters of the dni-
ester (whence fish being a possible diet component of individuals buried in the 
ybC could come) has never been measured, but it can hardly be expected to be 
significantly lower than in the danube or the dnieper . For this reason, already 
a 20%-share of fish in the diet of ybC populations would make 14C dating results 
of human bones older by 100 years . Such an effect is contradicted by the differ-
ence in 14C ages of the bones of a woman (Poz-66220 and Poz-66732, ca . 3940 
bP) and a man (Poz-66219, ca . 4070 bP), identified in grave i/4, Prydnistryanske 
site, as a set of coherent funerary behaviour . The difference, being too large to be 
a probable effect of only a statistical dispersion of measurement results, could be 
explained by a considerable age difference between the two individuals at the time 
of death (the woman was much younger than the man) and the effect of carbon ac-
cumulation in the bones of the man over several decades prior to his death [Goslar 
et al. 2015: Fig . 4] . if, however, a significant element in the diet of ybC users were 
fish, of the two individuals buried in grave i/4, a greater (or the sole) consumer of 
fish would be the woman (her bones had a much higher value of δ15N) . allowing 
for the reservoir effect (about 100 years) in her radiocarbon age would prevent the 
dating results from being reconciled with the coherence of both burials . in addi-
tion, making the 14C dates of a considerable number of examined individuals older 
by 100 years or more due to the reservoir effect would greatly weaken the effect of 
their clustering in the plateaux of the calibration curve [observed by Goslar et al. 
2015] . To the insignificant share of fish (in relation to the share of milk and meat of 
terrestrial animals) in the diet of ybC users, a very small shift of δ13C values with 
respect to those in the bones of builders seems to testify, whereas the inclusion of 
fish (whose δ13C values are usually very low – Fig . 5) in the diet should consider-
ably lower the value of δ13C in a consumer’s organism . 
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3.4. VARIATION OF NITROGEN ISOTOPIC COMPOSITION IN TIME

Keeping in mind the considerable interregional differentiation of nitrogen iso-
topic composition (probably having climate differences as its reason, Fig. 2) and 
the relationship between the value of δ15N and precipitation total, found to exist 
in some regions, one may wonder whether the differences in δ15N in the bones of 
people buried in the YBC over a period exceeding a millennium are not a result of 
general climate changes in the region in question . 

detailed information on climate changes in the yampil region in the period in 
question, unfortunately, is not known to the present authors . data on precipitation 
total changes in the 3rd and 2nd millennia bC and a rich set of isotope examina-
tion results for this period were presented for the Caspian Steppes [Shishlina et al. 
2009; 2014] . There, precipitation was the greatest in the lifetime of the maikop 
culture (3800-3000 bC) only to fall gradually, making the climate increasingly 
drier . annual precipitation totals in the period of 2700-2200 bC were lower by as 
much as 150 mm than in the time of the maikop culture . These climate changes are 
in a way reflected in the nitrogen isotopic composition in the bones of herbivores, 
because the lowest values of δ15N were recorded in the lifetime of the maikop 
culture . it must be noted, however, that the set of isotope data in this case is very 
meagre (only two samples) . Obviously, no clear reflection of climate changes in 
isotopic composition in human bones can be expected if only because far greater 
differences in δ15N are in this case related to differences in the share of foodstuffs 
of aquatic origin in the diet . 

The values of δ15N in ybC bones (Fig . 4) seem to show a slight increase be-
tween 3300 and 2800-2400 bC, but if one takes into account considerable disper-
sion of δ15N ca . 2600 bC, undoubtedly connected with changes in eating habits 
along the builders-users line, and the fact that all isotope data for 3300 bC concern 
builders, attributing this increase to the impact of climate appears to be risky .

4 . iSOTOPiC PiCTurE OF ybC POPulaTiON diET:  
Summary

The composition of stable carbon and nitrogen isotopes in the bones of 16 
individuals buried in the ybC show that they ate foodstuffs of terrestrial origin, 
with the share of foodstuffs of aquatic origin being insignificant . Furthermore, the 
isotopic data show that in relation to the builders of particular centres, the diet of 
centre users was several dozen per cent richer in animal proteins and that eating 
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habits changed in various centres at various times. The relatively high values of 
δ13C and the negative correlation between the isotopic composition of carbon and 
nitrogen suggest that millet was a major component of vegetable food eaten by 
people in the region under discussion and the rise in the consumption of animal 
food entailed a drop in the share of millet in the diet . Chronologically speaking, 
the average values of δ15N in the oldest studied period (ca . 3300 bC) appear to be 
slightly lower than in later periods, possibly due to climate changes or – which is 
far more probable – a change in the diet of examined individuals . 

5 . millET: a briEF arChaEObOTaNiCal ClaSSiFiCaTiON 
COmPlEmENTiNG iSOTOPiC idENTiFiCaTiON

as already mentioned, a plant eaten by ybC populations – having a strong 
impact on the local diet – could have been millet . To avoid any terminological 
confusion, it must be explained that under the popular name millet, a number of 
genera are understood, belonging to the family Poaceae (syn . Gramineae) [madella 
et al. 2016] . relevant for the discussion at hand are two species: (a) broomcorn 
millet, Panicum miliaceum l . and (b) foxtail millet, Setaria italica (l) P . beauv . 
The first is a tetraploid plant (2n=36) and one of the earliest domesticated and most 
important cereals [zohary et al. 2012: 69] . its origin is not entirely clear, because 
‘neither a wild ancestor nor the place of domestication is known’ [lityńska-zając, 
wasylikowa 2005: 107] . One of the species that was until recently considered its 
wild progenitor is P. miliaceum subsp . ruderale (Kitag .) Tzvelev (syn . P. ruderale 
(Kitag .) lysov) . it grows, however, ‘in secondary habitats, which justifies a pre-
sumption that it is a mutant that has developed from cultivated millet’ [lityńska-
zając, wasylikowa 2005: 107; zohary et al. 2012: 69] . more recent phylogenetic 
studies of tetraploid and diploid species from the genus Panicum show, to put it 
simply, the origin of P. miliaceum to be allotetraploid, with its maternal ancestor 
possibly being P. capillare (or its close relative) and the other genome being shared 
with P. repens . it is also suggested that further search for parent forms be continued 
in asia [hunt et al. 2014] . The oldest archaeological finds of broomcorn millet 
come from northern China, which may suggest the location where the species was 
domesticated . most likely, it is from there that it migrated west as is shown by the 
successive finds of Panicum miliceum remains in Georgia (ca . 8000-7150 cal bP) 
and moldova (ca . 7600-7400 cal bP) [zohary et al. 2012: 70] . however, millet 
caryopses extracted from the bronze age cemetery in xinjiang, China, having dif-
ferent genetic characteristics from early cultivated forms, shed a new light on the 
questions of domestication and migration routes of this species [li et al. 2016] . 
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Archaeobotanical finds of this species have only relatively recently been re-
viewed [Hunt et al. 2008; Conolly et al. 2008; Colledge, Conolly 2007 (Eds)]. As 
already mentioned, the oldest finds come from China and are dated to 7600-7610 
cal BP and 8060-7750 cal BP. It was not recorded in the Balkans in the Early En-
eolithic, while in the materials of the Linear Pottery culture, it was found at over 
a dozen sites [Conolly et al. 2008] . Some of these finds, in the light of 14C amS 
determinations, do not necessarily have to reflect the connection between the plant 
material and archaeological context [motuzaite-matuzeviciute et al. 2013] . Never-
theless – generally speaking – it can be assumed that broomcorn millet appeared in 
Europe in Eneolithic subfossil materials, but always in small amounts, indicating 
that it was not an important cereal at that time . its importance markedly grew, be-
ginning with the late bronze age [lityńska-zając, wasylikowa 2005; hajnalová 
2012; Stika, heiss 2013; moskal-del hoyo et al. 2015] . 

The other species – foxtail millet (Setaria italica) – is a diploid plant (2n = 8) 
[zohary et  al. 2012: 71] . its wild ancestor is green millet Setaria viridis (l .) 
P .  beauv ., a  species very similar to foxtail millet and producing with it fertile 
hybrids . S. viridis grows wild in Eurasia and northern africa, often as a common 
weed of spring cereal and root crops [zohary et  al. 2012: 71; lityńska-zając, 
wasylikowa 2005: 109; lityńska-zając 2005: 70, 71] . most likely it was domes-
ticated in China [zohary et al. 2012: 71; le Thierry d’Ennequin et al. 2000], but 
this ‘could have happened anywhere within the entire range of Setaria viridis, pos-
sibly in several places independently of one another’ [lityńska-zając, wasylikowa 
2005: 109] . The oldest archaeological finds of Setaria italica come from China . in 
Europe, burnt foxtail millet caryopses are recorded beginning from the bronze age 
[zohary et al. 2012: 71, 72] . 

Foxtail millet (Setaria italica) has two varieties (or subspecies): convar . mo-
haria (alef .) Körn . with loose panicles and smaller caryopses and convar . italica 
(syn . convar . maxima (alef .) Körn .) with compact panicles and land larger grains . 
The varieties differ in the relief of glumes . Setaria italica, similar to millet, has 
a short vegetation season, is resistant to drought and adapted to the climate of the 
temperate zone of Eurasia . To grow, it calls for similar cultivation as is required in 
the case of broomcorn millet [lityńska-zając, wasylikowa 2005: 108, 109] . These 
properties allow farmers to grow both species together, i .e . broomcorn millet and 
foxtail millet, which is done for instance in afghanistan [Sakamoto 1987] . both 
species are grown together with other millet grasses, e .g . barnyard grass Echino-
chloa in China, sorghum in africa and india, and pearl millet (Pennisetum glau-
cum) in africa [Körber-Grohne 1988] .
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6. PICTURE OF DNIESTER NORTHERN PONTIC AREA 
COMMUNITY DIET, 4TH/3RD-2ND MILLENNIUM BC:  

COMPARISON OF ISOTOPIC, ARCHAEOBOTANIC  
AND ARCHEOZOOLOGICAL DATA

Among currently used identification methods of prehistoric eating habits, the 
study of stable carbon and nitrogen isotopes preserved in bones has a special place 
as it provides a synthesis on adaptation strategies: proportion of nutrition ecotypes 
(aquatic vs . terrestrial) and plant or animals species found in each . in the case under 
discussion, the strategy involved the domination of millet consumption combined 
with increasing consumption of herbivore meat (see section 1) . The latter indica-
tion calls for a comparison of the isotope findings with (a) archaeobotanical and (b) 
archaeozoological evidence available until now for the dniester area and the times 
when the ybC developed . Taxonomically, the above covered three stages:

(1) transition period between the Eneolithic and bronze age = TC Gordineşti 
group/yC prologue

(2) early, classic period of the bronze age = ‘classic’ yC, CC
(3) late period of the bronze age = bC, NC
From the north-western Pontic forest-steppe, a fragment of which the ybC is, 

we have only meagre evidence of the economic use of millet (Panicum miliaceum) 
already from the atlantic Climatic Phase . This is when the oldest early-agrarian 
colonizers of the boh-dniester culture were settling the area (Sokolec phase iii, 
balkan trend = Starčevo-Körös/Cris) and especially the linear Pottery culture (ear-
ly phase, central European trend), i .e . the second half of the 7th and the 6th millen-
nium bC [Pashkevich 2000: Tab . 2, 3; Pashkevich, Videiko 2006: 33] . a similar 
tendency seems to have prevailed during the ‘Eneolithic prologue’ – in the first half 
of the 5th millennium bC – which is shown by archaeobotanical records for period 
a (‘pre-ploshchadka’ one) of the TC . Then, millet was shown to represent 13 per 
cent of sources from ukraine and 1 per cent of those from moldova [Pashkevich, 
Videiko 2006: 74] . 

Communities settling the Pontic forest-steppe grew more interested in millet 
in the second half of the 5th millennium bC . This is true of both steppe Eneolithic 
cultures, corresponding to eastern Eurasian – ‘nomadic’ – civilization experience 
(dereivka and lower mikhailovka i cultures), and – being a border case between 
the mentioned ones – the Tripolye culture of stage b (‘ploshchadka’ one) . in the 
latter case, millet was found to represent 7 per cent of ‘Tripolye’ archaeobotanical 
sources from ukraine and 19 per cent of those from moldova [Pashkevich 2000: 
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410-411, Tab. 5; Pashkevich, Videiko 2006: 77]1. Interestingly enough, concerning 
the archaeobotanical identifications of this cereal – taking into account the conven-
tional range of central Europe – it was maintained that: ‘particularly large amounts 
of millet were recorded in TC “ploshchadkas”’ [Wiślański 1969: 194] . it is not 
known, however, if this was true for all the development stages of these structures, 
in particular those associated with TC stage Ci . what catches the eye here is the 
difference between the incidence of millet remains in stage ‘TC C’ from ukraine: 
0% and moldova: 21% [Pashkevich, Videiko 2006: 78] . 

The first mention of millet domination among cereals concerns the second half 
of the 4th millennium bC and the lower dnieper, ‘early barrow’, usatovo group/
culture – a steppe offshoot of the TC (stage Cii) . with regard to usatovo and maya- 
ki, it was said that: ‘on pottery, millet impressions clearly dominate . it is no ac-
cident either that on ritual objects, such as statuettes, on more than 100 occasions, 
if any plant impressions are recorded, these are exclusively millet impressions . The 
cultivation of millet must have laid the foundation of usatovo agriculture, but this 
claim cannot be proven beyond doubt’ [Patokova et al. 1989: 118; Patokova 1979; 
Videiko, Peterenko 2003; Klochko et al. 2003] . as a staple crop, millet was known 
in the Northern Pontic area beginning from the 2nd millennium bC, for instance 
in the Timber Grave and Sabatinovka cultures [Pashkevich 2000: Tab . 6] . 

broomcorn millet (Panicum miliaceum) is not very demanding in terms of 
edaphic conditions and grows well on various soils including poor ones . Excep-
tions include very dry sands and waterlogged soils [dzieżyc 1967: 92-93] . The 
highest millet yields are obtained on virgin soil, humic soils if additionally fertil-
ized, and on fertile chernozem soils [Strzelczyk 2003: 15] . millet is a short-day, 
light- and warmth-loving plant, resistant to drought and shortages of soil water, 
with a  short growing season of 60-90 days [herse 1980] . it ripens unevenly in 
a field and because its grains easily fall, it needs to be reaped in a specific way . 
This could have been done by cutting the stalk under the ear, cutting the plant right 
above the ground or by pulling up entire plants [Strzelczyk 2003: 17] . This crop is 
hard to cultivate, because its rows need to be earthed up, as many as several times 
in one growing season, and it has to be weeded and thinned if it grows too dense . 
This manner of cultivation permits weeds, typical today of root crops communi-
ties, to spread across millet fields . 

in the ybC area, on the hilltop of a loess plateau, chernozem soils, typical of 
a  steppe landscape, dominate . when analyzed by pedological methods, barrow 

1 See the historical-ethnographic description of millet origin and growing area from the early 20th century 
by moszyński [1967: 224-225]: ‘The chief cultivation range of millet proper covers Japan, Korea and northern 
China, central and southern asia as far as the Caucasus and countries lying on the black Sea’ . ‘millet is actually 
grown today or rather has been grown until recently in all Slavic countries, with the exception of the north-
western frontier’, ‘judging by ancient sources, millet used to be one of the most important or the most important 
cereal across the vast expanses of Slavic countries’ . against this background, see also palaeobotanical ‘topoge-
netic doubts’ – as formulated by G .a . Pashkevich – concerning the assessment of millet reception by researchers 
studying the Northern Pontic area [Pashkevich, Videiko 2006: 33] .
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mounds and original soils preserved underneath them suggest that a steppe land-
scape prevailed there when the barrows were being built . Steppe chernozem soils, 
by their nature associated with the continental climate, characterized by high in-
solation and relatively low climate humidity [bednarek, Prusinkiewicz 1980], are 
fully consistent with millet habitat conditions . Furthermore, the habitat conditions 
are relatively consistent with the several-thousand-year-old nomadic traditions of 
Eurasian steppes, from northern China and central asia, believed to be the places 
of origin of Panicum miliaceum, to the hungarian Plain [Gyulai 2014, hunt et al. 
2008, Jones et al. 2016] . The transit location of dniester steppes seems to point to 
the natural necessity of millet cultivation appearing in this region . 

harvested millet crop should be stored in spikelets as in this form it can last 
even up to 20 years [lundstrom-baudais, bailly 1995: 190] . This spikelet durabil-
ity could not only save people from famine in time of war and crop failure [muel-
ler-bieniek 2012: 76], but also allow the crop to be transported over long distances . 
whereas, a naked caryopsis decays soon, even in two days only . That is why, mil-
let was roasted or thrashed in small portions immediately prior to consumption 
[Strzelczyk 2003: 18; lityńska-zając, wasylikowa 2005: 106] . 

it seems, thus, right to believe that from the transition from the Pontic En-
eolithic to the prologue of the bronze age, ca . 3300-2800 bC, millet was a per-
manent part of the economic-subsistence strategy on the middle dniester, of the 
oldest Yampil barrow communities – the TC Gordineşti group or early yC – which 
corresponds well with the isotope data . This hypothesis is supported by millet im-
pressions recorded on yC pottery on the lower dnieper steppe [Kuzminova 1990: 
261] . They dominate among the impressions of crop plants, albeit the source base 
is rather small . more evidence of millet presence is related to the CC horizon 
[bunyatyan 2003: 274], while a major quantitative increase is recorded in the late 
bronze age . 

it remains an open question, however, how nomadic peoples procured grain . 
Possibly, broomcorn millet was permanently present in agriculture and, therefore, 
played a dominant (significant) role in the crop structure (?) . Such situations were 
observed in some pastoral peoples on the Eurasian steppe [zhang et al. 2017] . it 
cannot be ruled out, however, because of spikelet durability (see above), that it was 
procured in other ways: by exchange or trade with farmers [Spengler et al. 2014] . 

The continuous record of millet presence (Panicum and Setaria) – beginning 
with the second half of the 4th millennium bC – underscored the role of steppe 
communities in spreading the cultivation of these plants across Eurasia [Pashkev-
ich 2003: 292] . in Sherratt’s model [2003: 235], millet cultivation was part of 
a cultural behaviour characteristic of steppe peoples and had an impact on neigh-
bouring areas .

The fact that evidence for ‘yampil’ taxa comes only from funerary sources 
rules out practical – direct – documentation of plant remains such as caryopses 
or their impressions in available ybC archaeometric sources . For reasons of the 
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poor production and meagre dispersion as an autogamous (self-pollinated) plant of 
very fine and difficult to identify pollen grains of broomcorn millet [Milecka et al. 
2004: 263], as well as ‘post-deposition distortions’, we do not have any palynologi-
cal data, either [Makohonienko, Hildebrandt-Radke 2014]. Perhaps, some positive 
results could be produced by analyzing phytoliths or starch grains. This has been 
done for various grass species of the millet group [Madella et al. 2016; Lu et al. 
2009]. Taking the palaeopaedological and palaeoenvironmental perspective quoted 
earlier, one may assume that around Yampil, on the Middle Dniester, millet could 
have been grown on ‘the substratum of typical chernozem, exhibiting character-
istics found in the transition zone of the subboreal belt and having a  temperate 
climate with marked continental characteristics and steppe vegetation’ [bednarek, 
Jankowski 2014: 279] . Specifically, it is expected that millet could have been culti-
vated on the dniester – in areas that had been exploited earlier by TC communities2 .

From the Yampil Barrow Complex, 13 grave features are known in which ‘ani-
mal deposits’ were recorded in the course of excavations in 2010-2014 [marciniak 
et al. 2017: Tab . 1] . all the deposits were found in the context of Eneolithic taxa: 
yC, CC, bC and NC . This list is complemented by the finds of animal bones, be-
ing remains of funeral feasts; it is not possible, however, to date them more or less 
accurately [Klochko et al. 2015; 2015a; 2015b; 2015c] . in terms of species, the de-
posits represent five wild animals (red deer – 4, fox – 1), three sheep/goats–goats, 
two instances of cattle and two of the horse . The domination of the former cat-
egory in animal deposits can be explained by primarily ritual reasons . interestingly 
enough, the image of a golden deer appears on a ‘usatovo’ symbolic ‘tombstone’ 
or a stela from usatovo, barrow i-3 [Patokova 1979: 46-49, Fig . 19: 7] . The mean-
ing of the other deposits combines a ritual message (related to occasional life) with 
a pragmatic one: arguments in favour of the position of a given species in everyday 
life, including the diet . The high position of sheep/goat on the list is borne out by 
the herding profile of ‘early barrow’ communities on the lower dniester and on 
the steppe recorded on usatovo group/culture settlements [Patokova et al. 1989: 
119, Tab . 4] . On the eponymous site, in usatovo, the position of sheep/goat was 
documented by 70 .0% of bone fragments and 58 .7% of individuals, against 20 .2% 
of cattle bones and 22 .2% of individuals, and 9 .8% of horse bones and 19 .1% of 
individuals . Similarly organized data for mayaki are: sheep/goat: 78 .4% of bones 
and 70 .0% of individuals, cattle: 12 .0% of bones and 16 .6% of individuals and 
horse: 9 .6% of bones and 13 .4% of individuals . These quantitative data, in herds, 
when converted into meat production adjust the above percentages for usatovo as 
follows: cattle: 49 .1%, sheep/goat: 17 .5%, horse: 33 .4% and for mayaki: cattle: 
54 .2%, sheep/goat: 25 .8%, horse: 29 .0% .

bringing together both bodies of information on the nutritive use – by ‘usa-
tovo’ and Yampil populations – of millet, cattle, sheep/goat and horse does not 
allow us to redraw them as a  dynamic picture of the diet before ca . 2800 bC 

2 For experience from later times see wyczański [1969: 28] .
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(= stage 1) and after that time (= stages 2 and 3) . The perspective of the ‘usatovo 
point of view’ applies to the first of the named development stages: ‘early barrow 
diet’ (=Gordineşti group TC/prologue of yC) . The data is insufficient to make the 
picture of stage 2 more specific: growth in meat consumption in relation to the 
consumption of processed millet . as far as ‘yampil’ data is concerned, evidence 
for the consumption of horse meat (?) should be noted but only in archaeometric 
records relating to the 2nd millennium bC and the NC . This may be another argu-
ment for treating this period separately: as a hypothetical third stage . 

7 . aN aTTEmPT TO CONCrETizE ThE diET PiCTurE – 
SubSiSTENCE STraTEGy – OF dNiESTEr 

COmmuNiTiES iN ThE 4Th/3rd-2Nd  
millENNium bC

millet caryopses were used in various ways . in Europe, they were usually eaten 
as groats (millet groats), but Columella and Pliny write that [quoted after Körber-
Grohne 1988] in the past both millet groats and millet bread were eaten . ‘in asia, 
besides groats, broomcorn millet and foxtail millet flour are used to make a special 
dish with milk or fat, while gluten-rich varieties are used to bake bread’ [lityńska-
zając, wasylikowa 2005: 106] . in addition, millet grains were fed to fowl and poul-
try, and used to make beer (braga in romania, bosa in some asian countries) and 
vodka [hanelt 2001 (Ed .); Podbielkowski 1985: 298] . Various examples of millet 
(groats) dishes in Slavic countries are discussed by maurizio [1926] and h . lis 
and P . lis [2009] .

Foxtail millet caryopses are used to make primarily flour, groats and pancakes 
[lityńska-zając, wasylikowa 2005: 109] . Grains and flour are easily digestible 
and as such, they are recommended to infants and the elderly . Grains are also fed 
to fowl and poultry . in asia, foxtail millet is used to make beer and wine, while in 
China it is also used for medicinal purposes [hanelt 2001 (Ed .)] . Various dishes 
and beverages made from broomcorn and foxtail millet caryopses in Eurasia are 
listed by Sakamoto [1987a] . detailed ethnobotanical studies of the cultivation, 
crop processing and food preparation in the iberian Peninsula were presented by 
moreno-larrazabal et al. [2015] . 

The geographical area under discussion can be related to historical and ethno-
graphic data indicating the use of grits and groats in the diet . They had been known 
in the menus of European societies since the ‘pre-agrarian’ times . The isotope 
finding of millet domination in the diet of middle dniester Yampil Barrow Com-
plex, complemented by bioarchaeological data from the upper steppe dniester area 
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(from the similarly ‘early-barrow’ Usatovo group/culture with strongly marked 
‘eastern’ civilization influences), makes it reasonable to consider the possibility 
that already in the prologue of Late Eneolithic-Early Bronze barrow culture (3300-
2800 BC) development there was a clear dividing line of millet groats use – or 
millet presence – that is, so-called yagla groats (yagla, yagly = millet in Old Slavic 
languages) .

an ‘attempt to concretize’ may be based – preliminarily – on historical and 
ethnographic data, i .e . by referring to the everyday practices of iron age Northern 
Pontic ‘nomadic’ communities . in this context it should be observed that the old-
est – potentially of great significance – record by herodotus [1959], concerning the 
Scythians, does not bring any information of note that may further the discussion 
of staple diets on the part of Pontic prehistoric communities . 

The first more detailed information on the diet of ‘Pontic nomads’ – 17th-
century Crimean Tatars – we owe to wilhelm beauplan [1972] . he writes: ‘their 
staple food is millet, and barley and buckwheat groats; their common beverage is 
braha made of cooked millet’ . Braha is thicker than milk but does not intoxicate’ . 
‘They eat mutton and goat meat: when they roast meat, they put a whole sheep 
on the spit’ [beauplan 1972: 130] . These observations apply also, as it seems, to 
the steppe between the estuaries of the dniester and danube, known as Budzhak: 
‘where rebels hide, who recognize neither the Khan nor the Turks (see Orda Bud-
ziacka) [beauplan 1972: 92, 123] . 

in Feliks berdau’s 1865 ‘encyclopaedic’ description of the decline stage of the 
Sarmatian culture, millet is referred to as a cereal plant ‘differing greatly from all 
other cereals’, ‘it grows best on virgin soils after clearing a pine forest,’ ‘it is usual-
ly sowed in mid-may . The harvest is frequently unusually bountiful’ . ‘millet grains 
thrashed in mill crushers to remove outer glumes produce so-called yagly or millet 
groats, which is very nourishing but less easily digestible’ [berdau 1865: 608] . 

* * * 

The effects of the studies raised in this article set new – of major importance 
for the Yampil Programme – trends in the study of the culture-formation role of 
the ybC in relation to the settlement environments of the 4th/3rd and the first half 
of the 3rd millennium bC in the baltic drainage basin, chiefly the ‘Vistula-Oder’ 
groups of the Corded ware culture . The ‘yampil diet’ record poses questions about 
the scale of its ‘Corded’ reception . The reception marker could be evidence for 
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the share of millet in ‘Corded diet’3. This is especially true for the CWC eastern 
segment – ‘Central European Corded Ware culture’, and within it, the Małopolska 
and Kujawy-wielkopolska groups . in the areas occupied by these communities, 
in funerary assemblages from the first half of the 3rd millennium bC, yC or yC/
CC components have already been identified in rituals and the topogenesis of ob-
ject sources identified as exogenous [włodarczak 2014; Kośko 2014; Kośko et al. 
2017] . The determination of the isotopic composition of such selected exogenous 
objects should initiate conceptually an extensive study, taking advantage of the 
research vistas opened up by the Yampil Programme [ivanova et al. 2015] .

Translated by Piotr T. Żebrowski

3 See a parallel trend of bioarchaeological, isotope and adNa studies focusing on the bio-cultural borderland 
between the west and East on the taxonomic scale of the Corded ware and yamnaya cultures (diets, settlement 
mobility, social structure …), pursued as part of programmes developed in west-Central Europe: Sjögren et al. 
2016;
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1. SOURCES, METHODS AND RESEARCH RESULTS

Some 89 samples of organic substance (wood, charcoal and others), were taken 
during exploration of barrows in the following: Klembivka, barrow 1 (2 samples), 
Pidlisivka, barrow 1 (8 samples), Porohy, barrow 3A (24 samples), Prydnistryan-
ske, site 1, four barrows (barrow I – 13 samples, barrow ii – 6 samples, barrow iii – 
1 sample, barrow iV – 35 samples) . The samples were gained by manual extraction 
of carbon or wood fragment visible in the profile or in the layer . The loci of sample 
extraction are marked on Figs . 1-13 . 

dr . Tomasz Stępnik identified the contents of the samples under study and the 
details of analysis can be seen in Tab . 1 . 

The main research method in respect to charcoal was the observation of frac-
tures under a binocular magnifying glass in reflected light according to various 
magnifications . The main information usually was gained from the cross section, 
while for the purposes of the analysis of wood microscopic preparations were made 
for observation in passing light . So as to gain a reasonable picture various magni-
fications were made, depending on the sample, most often around 200 times . The 
preparations were made out of all three sections: transverse, contiguous and radial .

The state of preservation of organic material in the samples was differentiated, 
which saw proof in the research results . Thus identification of 66 samples was 
possible at the level of tree species . in the case of 10 samples only a description 
of their contents was possible in general terms of deciduous wood probably of 
diffuse-porous origin, while a further 12 samples contained material in a state that 
did not make identification possible – in one sample it should be noted an organic 
substance was found other than wood or bark .

in respect of chronology, the majority, as many as 57 samples, had their origin 
in objects relating to the peoples of the yamnaya culture (yC), 16 in objects dated 
to the late Eneolithic (including 10 qualified to the Gordineşti group of the late 
Tripolye culture), 9 from objects dated to the Sarmatian period, 3 from objects of 
the Noua culture (NC) and 2 from objects of the Catacomb culture (CC) . One sam-
ple has its origin in an object with chronology dated to modern times and another 
represents a phase predating the construction of the barrow at site Porohy 3a .

in terms of function these objects are respectively graves, containing 76 
samples, hearth (6 samples), pits (3 samples), pit or hearth (1 sample), ritual pit 
(1 sample) and an excavation dated to modern times (1 sample) . here, one sample 
was taken under the barrow fill .

in summarising the data presented in Tab . 1 one should note the low level 
of taxonomic differentiation of the wood under analysis . after eliminating one of 
the samples, and unidentified organic material (Tab . 1, no . 39), it can be seen that 
among the remaining 88 samples studied there dominates oak, Quercus sp ., which 
was found in 51 samples (58% of all) and noted in all seven barrows . in 15 samples 
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F i g .  1 .  Pidlisivka, Yampil Region, barrow 1. Location of samples: 1-3 – feature 1Aa; 4 – fea-
ture 11 . Prep . by d . Żurkiewicz
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(17%) ash wood was identified, Fraxinus sp. – though this species occurred only 
in one barrow and one object, Prydnistryanske barrow IV/feature 4. In a further 10 
samples (11%) deciduous wood was identified (diffuse-porous) and – as mentioned 
above – the identification of the contents of 12 samples was not possible on ac-
count of the high level of destruction of their material .

F i g  .  2  .  Pidlisivka, yampil region, barrow 1/feature 1b . location of samples . Prep . by 
d . Żurkiewicz
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2. INTERPRETATION OF WOOD RELICS IN FEATURES 
DATED TO THE IV-II MILL. BC

The basis for the interpretation of recorded data for objects dated to the IV-II 
millennium BC, is the formulation of an appropriate archaeological context of the 
samples under analysis. For this purpose data from taxonomic and archaeometric 
analysis is used as well as that of stratigraphic and planimetric, on the basis of 
sources in the professional literature.

Klembivka barrow 1/feature 4 (further as Klembivka 1/4). A pit, probably rit-
ual, dated to the late Eneolithic [Klochko et al . 2015c: 153-154] . Oak charcoals 
(sample no . 2) seem to be relics of probable human ritual activity as a result of 
using fire before the deposition of parts of roe deer into the pit .

Klembivka barrow 1/feature 5 . a grave formed by the late Eneolithic commu-
nity . human bone from the grave dated by 14C to 4225±35 bP (Poz-70670) [Goslar 
et al . 2015, Tab . 4; Klochko et al . 2015c: 154-155 and Fig . 12]) . Charcoals from 
deciduous wood (sample no . 43) that have been recorded inside the human skull 
could be a natural and random admixture in the soil that filled the grave pit .

Pidlisivka barrow 1/feature 1A (Fig . 1: 1-3) . Probably a central grave of the sec-
ond (younger) mound built by the yamnaya culture community [Kośko, razumow, 
Żurkiewicz 2014: 214-219; Klochko et al . 2015a: 47-49] . Two stratigraphically 
differentiated human burials have been deposited in two phases: first the lower, no . 
1a (male of 30-40 years) and then upper, no . 1aa (child aged 7-8 years) . There 
are six 14C datings for the grave [see discussion in Goslar, Kośko, razumow 2014: 
305-309; Goslar et al . 2015: 257-259] . Three such were made for the older burial 
1a: 3720±60 bP (Kiev-16673, human bone), 3895±70 bP (Kiev-16892, human 
bone), 4082±35 bP (Poz-52424, wood) . The next three datings refer to the younger 
burial no . 1aa: 4195±35 bP (Poz-38529, human bone), 4080±40 bP (Poz-39214, 
human bone), 4190±35 bP (Poz-52423, wood) . The oak wood (sample no . 1) con-
tained part of a plank from the roofing of the younger grave 1aa . 

Pidlisivka barrow 1/feature 1B (Fig . 2) . Probably a central grave of the first 
(older) mound built most likely by the late Eneolithic circle [Klochko et  al . 
2015a: 49-51] .1 human bone from the grave gave a  14C dating of 3680±90 bP 
(Kiev-16674) [see discussion in Goslar, Kośko, razumow 2014: 305-309; Goslar 
et al . 2015: 257-259] . Four oak wood samples were taken from the remains of two 
planks from the grave roofing: nos . 27 and 28 from the central plank, nos . 33 and 
34 from the south-western plank . The planks were placed at an angle or along the 
longer axis of the grave .

1 For an earlier interpretation linking the grave with the yC community see: Kośko, razumow, Żurkiewicz 
2014: 219-222 .
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F i g .  3 .  Porohy, Yampil Region, barrow 3A/feature 1. Location of samples. Prep. by D. Żurkiewicz 
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Pidlisivka barrow 1/feature 4. A human grave that can be dated probably to 
the CC [Klochko et al . 2015a: 52-53] .2 There is a  14C dating of human bone of 
3810±80 bP (Kiev-16675) . deciduous wood (sample no . 3) has been taken form 
a plank recorded at the eastern wall of the grave pit . This might have been the re-
mains of grave roofing .3

Pidlisivka barrow 1/feature 11 (Fig . 1: 4) . a human grave dated to the yC 
[Kośko, razumow, Żurkiewicz 2014: 232-234; Klochko et  al . 2015a: 62-64] . 
There are two radiocarbon datings of human bones: 3690±80 bP (Kiev-16676), 
and 4085±30 bP (Poz-81793) [Goslar et al . 2015, Tab . 1] . wood of oak (sample 
no . 46) has been recorded in the ceiling part of the grave pit . most probably this is 
the remainder of the wooden grave cover located on the step, 0 .70 m above the bot-
tom of the pit . roofing elements were laid transversely in relation to the grave axis .

Porohy barrow 3A/feature 1 (Fig . 3) . a human grave of the yC [Klochko et al . 
2015b: 85-89] . Three 14C datings of human bones were made: 3770±170 bP (Kiev-
17384), 4430±70 bP (Kiev-17437), 3760±35 bP (Poz-70668) [Goslar et al . 2015: 
270-274] . Seven samples have been recorded in various parts of the grave fill . Five 
such (nos . 2, 9, 19, 20, 22) contained oak wood planks used for the grave cover . El-
ements of the roofing were placed along the longer axis of the grave . Two samples 
(nos . 24, 35), also of oak wood, came from the boarding of the north wall . 

Porohy barrow 3A/feature 3. a human grave belonged to the NC [Klochko 
et al . 2015b: 94-95] . Oak wood (sample no . 8) has been recorded in the ceiling part 
of the grave pit and came from the grave cover . Elements of roofing were placed 
transversely in relation to the longer axis of the grave .

Porohy barrow 3A/feature 5 (Fig . 4: 1-2) . a  human grave that belonged to 
the NC [Klochko et  al . 2015b: 95-96] . There is a  14C dating of human bones: 
3200±90 bP (Kiev-17440) . a sample (no . 5) came from the western part of the pit 
and contained a fragment of an oak plank from a grave cover . Elements of roofing 
were placed along the longer axis of the grave .

Porohy barrow 3A/feature 7 . a human grave that belonged to the NC [Klochko 
et al . 2015b: 98-99] . The 14C dating of human bone is recorded at 4115±35 bP 
(Poz-70667) . a sample (no . 14) was taken in the south-eastern part of the pit and 
contained a plank made of unidentified wood . Elements of roofing were placed 
transversely in relation to the longer axis of the grave .4

Porohy barrow 3A/feature 10 (Fig . 4: 3-5) . a grave of the yC [Klochko et al . 
2015b: 101-104] that produced five 14C datings of human bones: 3860±160 bP 
(Kiev-17383), 4370±70 bP (Kiev-17438), 4070±50 bP (Kiev-18928), 4105±35 bP 
(Poz-74393), 4040±35 bP (Poz-81824) . This sample (no . 28) contained decidu-

2 For earlier considerations see: Kośko, razumow, Żurkiewicz 2014: 222 .
3 Please note that in an earlier publication Quercus sp . was mistakenly used here [Kośko, razumow,  

Żurkiewicz 2014: 222] .
4 in an earlier publication it was mistakenly written that the remains of wooden roofing were placed in the 

south-western part of the grave pit [Klochko et al . 2015b: 98] .
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ous diffuse-porous wood, out of which a plank forming a grave cover was made . 
Elements of roofing were placed transversely in relation to the longer axis of the 
grave .

Porohy barrow 3A/feature 11 (Fig . 5: 1-2) . The next grave belonging to the 
yC [Klochko et  al . 2015b: 105-107] provided a  14C dating of human bones of 

F i g  .  4  .  Porohy, yampil region, barrow 3a . location of samples: 1-2 – feature 5; 3-5 – feature 10 . 
Prep . by d . Żurkiewicz
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4075±35 bP (Poz-47741) . Two samples have been taken: no . 18 in the fill of the 
grave pit and no . 30 from the grave cover in the north-eastern part . in both cases 
oak was identified – from the cover of the grave . Elements of roofing were placed 
along the longer axis of the grave .

Porohy barrow 3A/feature 12 (Fig . 5: 3-4) . a grave of the yC [Klochko et al . 
2015b: 108-110] that produced a 14C dating of human bones of 3985±35 bP (Poz-

F i g  .  5  .  Porohy, yampil region, barrow 3a . location of samples: 1-2 – feature 11; 3-4 – fea-
ture 12 . Prep . by d . Żurkiewicz
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F i g .  6 .  Porohy, Yampil Region, barrow 3A. Location of samples: 1-3 – feature 15; 4-7 – fea-
ture 20 . Prep . by d . Żurkiewicz
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F i g .  7 .  Prydnistryanske, Yampil Region, barrow I. Location of samples: 1-4 – pit 1; 5-8 – fea-
ture 4 . Prep . by d . Żurkiewicz
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47742). Both samples (nos. 36 and 37) document the use of oak in the production 
of planks for the grave cover. Elements of roofing were placed transversely in rela-
tion to the longer axis of the grave.

Porohy barrow 3A/feature 15 (Fig. 6: 1-3). A grave of the yC [Klochko et al . 
2015b: 112-115] . There are two 14C datings of human bones: 3580±90 bP (Kiev-
17386), 4010±220 bP (Kiev-17386) . Three samples (nos . 38, 47 and 55) document 
the use of oak in the production of planks for the grave cover . Elements of roofing 
were placed transversely in relation to the longer axis of the grave .

Porohy barrow 3A/feature 16. This was an unidentified feature – pit or hearth 
of uncertain chronology (perhaps yC) [Klochko et al . 2015b: 115-116] . at the bot-
tom of the object there lay fragments of planks made of unidentified wood . One of 
them was recorded in sample no . 54 . 

Porohy barrow 3A/feature 20 (Fig . 6: 4-7) . From a human grave of the yC 
[Klochko et al . 2015b: 124-126] there were three 14C datings of human bones: 
3820±80 bP (Kiev-17385), 4175±35 bP (Poz-74397), 4190±35 bP (Poz-47744) . 
Four samples were taken in various parts of the grave fill . Two such (nos . 57 and 
58) contained unidentified wood and in the next two (nos . 62 and 63) oak wood 
was found . in every case these are the remains of a cover that fell into the grave pit 
fill . Elements of roofing were placed along the longer axis of the grave .

Porohy barrow 3A . From the original land level comes sample no . 53, contain-
ing oak wood . 

Prydnistryanske barrow I/feature 1 (Fig . 7: 1-4) . a pit linked to the Gordineşti 
group of the late Tripolye culture [Klochko et al . 2015d: 189-192] . From two 14C 
datings of wood one is unreliable (13390±70 bP, Poz-66235) [Goslar et al . 2015, 
Tab . 1] and the second is acceptable: 4700±70 bP (Poz-66214) . Three samples 
were taken in various parts of the fill . They contained deciduous wood (no . 71), 
a structural element from an oak trunk or a branch (no . 72) and unidentified with 
remains of lime (?, no . 73) . These might be parts of the cover, placed along the 
longer axis of the object .

Prydnistryanske barrow I/feature 4 (Fig . 7: 5-8) . This grave contained two hu-
man burials and is linked to the CC [Klochko et al . 2015d: 192-195] and has four 
14C datings: 4190±80 bP (Poz-66218; wood), 4070±35 bP (Poz-66219; human 
bone from burial no . 1), 3940±40 bP (Poz-66220; human bone from burial no . 2), 
3940±40 bP (Poz-66732; human bone from burial no . 2) . Sample (no . 79) con-
tained wood found inside a stone mace, being the remains of a handle made from 
the branches of deciduous diffuse-porous wood .

Prydnistryanske barrow II/feature 1 . a hearth dated to the Gordineşti group 
of the late Tripolye culture [Klochko et al . 2015d: 197] that is confirmed by a 14C 
dating of charcoal: 4485±30 bP (Poz-66221) . Six samples document the use of oak 
as firewood (nos . 2, 3, 4) or in general deciduous wood (nos . 1, 6, 49) . 

Prydnistryanske barrow III/feature 3 (Fig . 8) . This human grave is linked to 
the Gordineşti group of the late Tripolye culture [Klochko et al . 2015d: 207-213] 
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F i g .  8 .  Prydnistryanske, Yampil Region, barrow III/feature 3. Location of samples. Prep. by 
D. Żurkiewicz
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that is confirmed by a 14C dating of wood: 4510±40 bP (Poz-71367) . The second 
dating (9090±50 bP, Poz-66226) is unreliable . Sample (no . 7) was taken from the 
bottom of the grave, where a  rust-brown lining was observed – most likely the 
remains of a mat . also deciduous wood was identified, perhaps diffuse-porous .

Prydnistryanske barrow IV/feature 4 (Fig . 9 and 10) . a  grave of the yC 
[Klochko et al . 2015d: 217-222] with two 14C datings: 4455±35 bP (Poz-66230; 

F i g  .  9  .  Prydnistryanske, yampil region, barrow iV/feature 4 . location of samples . Prep . by 
d . Żurkiewicz
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wood), 4380±35 BP (Poz-66229; human bone). Some 17 samples (nos. 19-23, 
25-27, 29-31, 35 and 89) were taken from various parts of the grave pit fill. In 15 
of these there was identified the wood of ash from the majority of branches with 
a diameter from 2 to 4 cm and only in two cases thicker (4 .5 cm and 5 cm) . There 
was one case of oak from a branch with a diameter of 2 .5 cm and one sample 
contained unidentified charcoal . The samples document the use of branches for 
‘grillage woodwork’ – a scaffolding on which lay the “stone grave cover, sealed 
with mats from above and below” [Klochko et al . 2015d: 217] . The grillage was 
supported by eight poles placed vertically along the rectangle of the grave pit . 

F i g  .  1 0  .  Prydnistryanske, yampil region, barrow iV/feature 4 . location of samples . Prep . by 
d . Żurkiewicz
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F i g .  1 1 .  Prydnistryanske, Yampil Region, barrow IV/feature 6. Location of samples. Prep. by 
D. Żurkiewicz
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Prydnistryanske barrow IV/feature 6 (Fig. 11). The next human grave rep-
resented also the YC [Klochko et al. 2015d: 222-226] and has two 14C datings: 
4185±35 BP (Poz-66231; wood), 4090±40 BP (Poz-70673; human bone). Seven 
samples were taken from planks forming the grave cover. Oak was identified in all 
of these. The planks were laid along the longer axis of the grave. 

Prydnistryanske barrow IV/feature 8 (Fig. 12). A  grave of the yC [Kloch-
ko et al . 2015d: 227-230] with 14C datings of human bone of 4090±40 bP (Poz-
70673) . Eight samples were taken: six at the level of the roofing (nos . 51-52, 57-59 
and 64) and two from the bottom of the grave, near the skull of the deceased (nos . 

F i g  .  1 2  .  Prydnistryanske, yampil region, barrow iV/feature 8 . location of samples . Prep . by 
d . Żurkiewicz 
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94 and 96). Samples from the upper level document the use of oak planks for grave 
roofing (in one case unidentified), which were placed transversely in relation to the 
longer axis. On the skull of the deceased a fragment of oak was also found, which 
most likely fell from the cover . The contents, however, of sample no . 94 taken from 
under the skull, from the mat it would seem, could not be identified .

Prydnistryanske barrow IV/feature 9 (Fig . 13) . This was another grave of the 
yC [Klochko et al . 2015d: 231-234], where one 14C dating of human bone was 
made, recording 4120±35 bP (Poz-66233) . Three samples were taken from planks 
making up the grave cover . in all of these oak was identified . The planks were 
placed transversely along the longer axis of the grave and longer walls . 

F i g  .  1 3  .  Prydnistryanske, yampil region, barrow iV/feature 9 . location of samples . Prep . by 
d . Żurkiewicz
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3. WOOD IN THE FUNERARY RITES OF CREATORS AND USERS OF 
RITUAL CENTRES, YAMPIL BARROW COMPLEx, IV-II MILL. BC 

Thus in summarising the results of research conducted and placing it into 
a wider context, this study has focused on: (3 .1) the possibilities of documenting 
the main species of trees identified in Yampil Barrow Complex objects and (3 .2) 
how this wood was exploited in terms of (3 .3) differences between the use of wood 
and the use of stone in grave constructions, and finally (3 .4) an outline of the ritual 
significance of two species of tree identified, oak and ash .

3 .1 . ThE POSSibiliTy OF FiNdiNG wOOd iN ThE NaTural FOrEST 

STEPPE laNdSCaPE ON ThE middlE dNiESTEr 

The above discussion in part two has attested to the widespread use of oak 
wood . Out of 25 objects where samples were taken, oak was recorded in 17 (graves, 
hearths and pits) . in seven objects deciduous wood was identified and in one, ash . 
in five objects, however, the wood could not be identified .

in the natural forest steppe landscape of eastern Europe wood was in essence 
easily accessible because of the characteristic sylvan mosaic in this climate and 
vegetation zone (mainly stenothermal deciduous forests) and meadow steppe [Sud-
nik-wójcikowska, moysiyenko 2012: 48; Kirleis, dreibrodt 2016: 172-174] . No 
doubt this was the same case in the forest steppe of the middle dniester [mako-
honienko, hildebrandt-radke 2014: 262] . 

at present the prime source of oak wood in eastern Europe are dryland forests 
– fertile deciduous forests – part of the Querceto-Carpinetum medioeuropaeum 
group . The appropriate environment for these is fertile clayey or clayey-sand soils . 
dryland silva are usually multi-species in nature, containing hornbeam and oak, 
less often lyndon, maple, sometimes elmer, beech and sporadically – in places more 
damp – ash [medwecka-Kornaś 1977: 403-405] . in diachronic terms these forests 
are relatively late, for in the state familiar to modern observation they took form 
after the expansion of the hornbeam in Europe, dated to c . 2500 bC [4000 bP; 
ralska-Jasiewiczowa et al . 2004: 72] . in earlier times the place of these silva could 
have been taken by others, once dominated by the oak [makohonienko 2008: 367; 
see Kirleis, dreibrodt 2016: 172] . 

For the ash the natural environment is a meadow-marsh silva in the valleys 
of larger rivers (the Circaeo-Alnetum group), though this species is also a  less 
important component of highly placed dryland forests (see above) . The ash prefers 
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wetland environments, remaining under the influence of permeable water or indeed 
even loci subject to seasonal flooding and is as a rule, associated with silt-mud soils 
and less often with black soils of the forest [medwecka-Kornaś 1977: 396-398] . 

One can therefore sporadically encounter ash in the more damp areas of sylva 
and at times specimens of oak on wetland meadows . Notwithstanding, both these 
trees in principle prefer other environments . in the case of oak, dry upland terrain 
with heavy, fertile clayey soils, while ash prefers wetland terrains of river valleys 
with their silt-mud soils .

it is difficult to assess to what degree the above described contemporary silva 
in central Europe correspondent to prehistoric forests in the Pontic forest steppe . at 
present, because of the very high degree of anthropogenisation, these silva are pre-
served only in fragments, where there dominates the Quercus robur oak . among 
the species of trees in the west the ordinary beech prevails (Fagus sylvatica), in 
the centre – the ordinary hornbeam (Carpinus betulus) . These are accompanied by 
species of maple (Acer sp. div.), ordinary ash (Fraxinus excelsior) and small-leaf 
linden (Tilia cordata) [Sudnik-wójcikowska, moysiyenko 2012: 48-49; see also 
Kirleis, dreibrodt 2016: 171-172] .

The chronology of the Yampil Complex (iV-ii mill . bC) corresponds to the 
second half of the atlantic period and the first half of the Subboreal . The latter is 
tied to optimum climate conditions and the dominance of climax deciduous for-
ests . This was a stage of turbulent and dynamic growth, and differentiation in the 
vegetation profile . The evolution of soils and vegetation took place, taking on the 
nature of typical progressive growth and developments . This was characterised by 
a gradual replacement of coniferous silva by deciduous forests typical for the me-
socratic stage, where there took place the formation of a balance between climate 
and vegetation whereby temperatures reach the highest values in all of the cycle .

at that time there dominated deciduous forests largely populated by oak, elm, 
linden, ash and considerable hazel, ones forming tree species of a different than 
hitherto ecological scale characterised by a  great ability for competition . These 
populated fertile habitats with humus of the silt type, which they at the same time 
co-created [Tobolski 1976: 192-194] . Near rivers and backwaters, on alluvial soils 
that were regularly flooded, forests became widespread as did meadow scrub with 
a dominating, depending on type, willow, poplar, alder and in somewhat drier parts, 
elm and ash . From the atlantic period the anthropogenic factor began to play an 
increasing role in the shaping of the environment . at the close of the mesocratic 
stage climax forests began to be subject to successive changes of a regressive nature .

Of the two discussed tree species in stenothermal deciduous forests the oak 
appeared earlier, and was part of older (boreal) pine-oak woods . The oak heartily 
withstood climate changes and is still a significant element in contemporary mixed 
forests [milecka et al . 2004] . Not only did the ash appear significantly later, but 
also relatively earlier began to lose in significance as a factor in forest creation in 
the territories of middle Europe [Tobolski, Nalepka 2004] . he was present – and 
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probably in a significant amount – in the fourth mill . bC [Kirleis, dreibrodt 2016: 
173] . This species achieved its greatest dissemination between 4000 and 3000 bC 
and the clear shrinkage of its radius took place around 2000 bC and from that time 
the significance and radius of the ash has relatively radically diminished . it is there-
fore a tree that is very sensitive to climate change and in addition, was subject to 
significant anthropopressure [Tobolski 1995: 14-15] . at present, the natural radius 
of ash occurs in east Europe up to the valley of the Volga [boratyńska 1995: 44, 
Fig . 18] .

The exploitation of ash and oak by inhabitants of the Trypolyean mega-sites at-
test to the availability of both these trees in the forest-steppe between the Southern 
bug and dnieper [Kirleis, dreibrodt 2016: 173; müller et al . 2017: 69] . 

research from the second half of the 20th century in the ukraine forest steppe 
has confirmed among others, the presence of forests containing oak, ash, maple, 
elm, linden, and hornbeam in the natural landscape of the dnieper Valley [Chernya-
kov 1994: 133] . 

in conclusion, it can be proposed that two species of trees that were identified 
in samples from the Yampil Barrow Complex, oak and ash occurred in the natural 
landscape of the forest steppe by the dniester .

3 .2 . wayS OF ExPlOiTiNG wOOd iN ThE yamPil  

barrOw COmPlEx 

in the funerary rite conducted by the creators and users of the Yampil Barrow 
Complex wood was exploited as a fuel and raw material for the production of mats 
and tool components, foremost as a construction material serving the production 
of planks out of which subsequently covers and roofing were made, as well as less 
often the walls of the grave pit .

at least five objects from the Yampil Barrow Complex document a differentia-
tion of forms of using wood by Eneolithic communities (including the Gordineşti 
group of the late Tripolye culture) . Oak was a fuel whose remains were preserved 
in two hearths (Klembivka 1/4 and Prydnistryanske ii/1) . Parts of the roofing of 
one of the graves (Prydnistryanske i/1) was made out of deciduous and unidentified 
wood, while the planks creating the cover of another grave (Pidlisivka 1/1b) were 
made out of oak . deciduous wood in all likelihood served for the production of 
‘mats’ lining the bottom of one of the graves (Prydnistryanske iii/3) .

The most information gained on the use of wood concerned the peoples of 
the yC . in the main, these are attestations to the exploitation of planks for the 
purposes of constructing grave covers . These most often were hewn from oak and 
were placed over the grave pit according to its longer axis (eg . Porohy 3a/1, 3a/11, 
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3A/20, Prydnistryanske IV/6) or in transverse fashion (eg. Pidlisivka 1/11, Porohy 
3A/12, 3A/15, Prydnistryanske IV/8). In one object (Prydnistryanske IV/9) planks 
were placed crosswise and in addition, placed along the longer walls of the grave. 
In one case the transverse placement of planks described in general is that it was 
made out of deciduous wood (Porohy 3A/10). 

In another case, oak plans were used for the casing of a grave pit wall (Porohy 
3a/1) and once a mat made out of identified raw material was found (Prydnistry-
anske iii/3) . 

in the context of all the other objects of the yC the grave in Prydnistryanske 
iV/4 stands out . both the form of producing the grave cover (stone blocks placed 
on grillage made out of branches and placed on a mat that supported vertically 
wedged poles) and the wooden material used for this purpose – ash, to be precise 
ash branches with a diameter from 2 to 5 cm [Klochko et al . 2015d: 217-222] . 
Graves with post vertical pole traces placed at the walls of the pit (the so called ob-
jects with little pits) also known from other parts of the forest steppe, most broadly 
identified in the ingulec basin, where they constituted 3 .9% of all yC objects in 
general [melnik, Steblina 2013: 20] . research on these indicates a possible func-
tion of strengthening or making the walls of graves and support for roofing [der-
gachev 1986: 35] .

Objects of the CC community have left traces of using deciduous wood, which 
was used for making planks for the grave cover in Pidlisivka 1/4 . also, the same 
wood was used for a handle that held the stone mace in this grave .

The NC used oak to make the covers for graves (Porohy 3a/3 and 3a/5); in one 
case the wood could not be identified (Porohy 3a/7) .

in general, the dendrological identifications for archaeological sites dating to 
the 4th-2nd mill . bC in the forest steppe and steppe of eastern Europe are still 
quite few, despite the fact that wooden finds are relatively frequent . The most fre-
quently identified wood is oak, with other species being much rarer, including ash 
[Chernyakov 1994: 173-173, attachment 1], though the latest research on charcoals 
in the Trypolyean mega-sites between the Southern bug and dnieper have revealed 
a domination of ash [Kirleis, dreibrodt 2016: 173-174; müller et al . 2017: 69] . 

Oak wood was often used for the roofing of yamnaya graves as in Sadovoje 
grave 32 [malyukevich, agulnikov, Popovich 2017: 26] and in Sugokleja (Sugokle-
jska mogila), where the grave covers were made out of logs and half logs as well 
as oak planks and cart wheels [heußner 2009; Nikolova, Kaiser 2009; Nikolova 
2012] . wheels made out of wood found at other sites, for example from bolotnoye, 
barrow 14, burial 29, in Crimea and from Vertolyetnoye Polye, barrow 1, burial 
10 [Shishlina, Kovalev, ibragimova 2014: 290] . The wood of ash was identified 
among others in a unique find of a lister in balki – Vysokaya mogila, grave 17 
[bidzilya, yakovenko 1973; Chernyakov (Ed .) 1994: 173-173, attachment 1] . For 
the production of carts in turn, various species of wood were used, such as oak and 
ash . For example, wagons from the ipatovskij barrow were made of Rosaceae, ash, 
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maple, durmast oak (Quercus petraea), oak (Quercus robur), elm (Ulmus gen.) 
and hornbeam (Carpinus gen.), whereas in Ulan IV, barrow 4, elements of the cart 
placed in grave 15 of the CC were made out of elm, ash, maple and oak [Shishlina, 
Kovalev, Ibragimova 2014: 284 and 290].

Technical traits may have had an influence on the application of both of the 
above mentioned types of wood. Oak and ash belong to the same group of diffuse-
porous deciduous trees and in part also have similar properties: their wood is hard, 
heavy, durable, though in the case of the ash it is unusually flexible and pliable. 
Both, in addition, are relatively difficult to process [Milewski 1965].

Oak is a  wood that is widespread in forests, being highly durable, both in 
environments of constant and changeable dampness, was highly valued . Oak was 
described as: ‘... An underwater building material or for long-serving craft, is one 
of the best woods’ [berdau 1890: 151; Nowicki 1913: 149] . ash on account of its 
lesser occurrence was less popular and not used as often in production . Nonethe-
less, its attributes were appreciated: ‘... The strongest wood is ash…5 ; ‘… It is 
highly resistant and durable, and moreover, is the hardest of woods’ .6 Thanks to 
these properties of ash wood, it was used to make spars, such as the macedonian 
sarissa [Sekunda 2001: 22-23] .

apart from endurance, and in the case of ash also flexibility, both types of 
wood have aesthetic attributes thanks to their hue, shine and profile . Oak is a hard-
wood, possessing a broad hardwood part in its internal section of the trunk and 
a narrow alburnous section at the external trunk circumference encompassing the 
remaining several dozen growths .7 The hardwood parts are yellow-brown to olive-
brown in colour and at times turning to dark, whilst the sapwood is much lighter 
in colour, usually yellow-white [Godet 2008: 58] . in the case of ash it is somewhat 
lighter in colour – initially after logging, the sapwood and hardwood usually are 
whitish to yellowish, at times the hardwood darkens and there are even examples 
of hardwood being dark brown [Godet 2008: 50] .

The lustre of the wood in addition, increases the aesthetic attributes and incon-
sequence light from the smooth surface of the wood . durable, hardwood deciduous 
species are characterised by a better lustre such as oak or ash, while much less so, 
soft non-hardwood and coniferous deciduous species [Krzysik 1978: 315-317] . 
The effect of the wood’s lustre is augmented through additional working of the 
surface . in the case of grave constructions discovered in barrows there is nothing to 
suggest the exploitation of this attribute, for example through polishing or burnish-
ing the surface .

another aesthetic attribute is the profile of the wood, which is influenced by the 
width of growths and clear boundaries between them . both oak and ash are charac-

5 archive, Chair of Slavic Ethnography, Jagiellonian university, interview no . 22E, złożna, Żywiec County .
6 archive, Chair of Slavic Ethnography, Jagiellonian university, interview no . 3820, Glinka, Żywiec County .
7 The number of sapwood growths in oak is differentiated and depends on, among others, the species of oak, 

habitat and individual characteristics . 



155

terised by a uniquely clear profile of yearly growths . This is influenced by vessels 
of a large diameter concentrated in the part of the yearly growths of sapwood that 
can be seen in the form of rings and additionally, in the case of oak, clearly marked 
broad radii .

The fundamental characteristic making both these types of wood different is 
their endurance . in the case of oak in the extremely difficult conditions in the open 
it is estimated at about 120 years, while that of ash in such conditions, about 10 
years and up to 20 in more favourable conditions [Szczuka, Żurowski 1970: 75] . in 
conditions of constant dampness, as no doubt was the case in barrows, the endur-
ance of wood is significantly extended in period . 

3 .3 . ElEmENTS OF wOOd aNd STONE GraVE CONSTruCTiON  

iN ThE yamPil barrOw COmPlEx

Two construction elements in yampil graves were made out of wood or stone: 
the cover and the structure of pit grave walls . in this context there are three forms 
of covers (roofing): wood, stone or wood and stone as well as two forms of wall 
structure: wood or stone . Their respective numbers are given in the Tab . 2 .

From the above table it can be seen that there are differences in the frequency 
of using wood and stone in respect to chronology and taxonomy . in Eneolithic ob-
jects and those tied to the yC and that of Noua, wood dominated and as did much 
more rarely a combination of wood and stone (or just stone – the case of NC), 
while stone was used to the greatest extent by the peoples of the babyno culture . 

The above observations may have a vital significance for defining the regional 
specificity in the context of knowledge on other barrow assemblages, especially 
those tied to the yC [Shaposhnikova, Fomenko, dovzhenko 1986: 15] . This is 
borne out by the more recent research, such as in the basin of the middle ingulets, 
where graves with a stone cover constituted 35% as against 23% of objects with 

T a b l e  2

 Wood and stone grave construction elements in the Yampil Barrow Complex

Grave construction element Late Eneolithic Yamnaya Babyno Noua Sum

Cover

wood 4 13 3 20

stone 5  6

wood and stone 1  2  3

Wall structure
wood  1  1

stone 1  1
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roofing of wood [Melnik, Steblina 2013: 11]. The above picture has though, several 
exceptions, for example the steppe by the Ingul River there are known ritual centres 
of the ‘pit’ community that only have covers of wood [Nikolova, Kaiser 2009]. 

In the Dniester Region the situation is even more complex. On the one hand, 
research from the 1980s accented the dominance of wooden covers [Yarovoy 
1990: 218-219], but in the most recent documentation of the Budzhak culture, the 
occurrence both of stone and wooden grave covers is emphasised [Ivanova 2013: 
108]. Of particular note is the fact that in the Lower Dniester Region one of the 
concentrations of stone box graves can be found, where a part had covers [Szmyt 
2014: 126-134 and Fig . 1] . hitherto research of Yampil ritual centres of the yC 
has not revealed objects of similar description, while the use of wood in covers 
or wood and stone would appear to be one of the particular characteristics in the 
specific nature of the assemblage under research .

3 .4 . SymbOliC mEaNiNG OF OaK aNd aSh

in funerary rites of the creators and users of the Yampil Barrow Complex 
wood was used as a raw material out of which grave construction elements were 
made in the form of roofing made of planks and more rarely, the casing of pit 
grave walls . From time to time, wood appeared in the form of mats woven out of 
branches or as an element of a tool . a separate category of sources are charcoals 
from planks or single fragments – perhaps the remains of a symbolic cleaning 
of pit graves .

Construction elements in graves were mainly made out of oak planks . in the 
case of one particular grave the roofing construction was made in the form of a gril-
lage made out of in the main, ash branches with the addition of some oak branches 
(Prydnistryanske iV/4) . in Porohy 3a/10 however, the roofing construction was 
made out of planks from unidentified deciduous diffuse-porous wood .

in previous sections of this article oak and ash were discussed in terms of 
their utilisation value (technical and aesthetic properties) . it is in particular 
among the indo-European peoples that the role of oak and ash was manifested in 
various ways, finding expression in systems of beliefs, myths and customs, and 
importantly, the significance of both trees was usually associated with the male 
element .8

Of particular importance for the oak’s cultural valorisation was its strength and 
power, which no doubt arose from its longevity, dimensions and monumental na-
ture, as well as the very good quality of the wood (hardness, durability and endur-

8 See, however, an opinion on the female nature of the ash [Pastoureau 2006: 103] .
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ance). These characteristics to some extent made the working of this wood more 
diffcult but at the same time, underscored its unique value.

In the mythology of many Indo-European peoples wood had a similar sym-
bolic meaning [Cirlot 2012: 108], being devoted to the deities of the storm: the 
Greek zeus, roman Jupiter, German Tor, Slavonic Perun, baltic Perkunas [brück-
ner 1927: 414; Forstner 1990: 160; Szyjewski 2003: 45-46] . The Slavic peoples 
recognised the cosmogenic significance of oak, which was to have been witness 
to the beginnings of the world [Karwicka 1970: 296; ziółkowska 1983: 70] . large 
and old oaks according to Slavs gained unique meaning as the centre of pagan dei-
ties and as a locus for offering sacrifices [herbord ii, 32, foll . labuda 1999: 174; 
Szyjewski 2003: 139; Gieysztor 2006: 89] . Some holy oaks were fenced off, where 
only those with privileges could enter for the conduct of rituals [helmold i, 52, foll . 
labuda 1999: 176-177] . 

also after the Slavs accepted Christianity the oak was held in great respect . 
Thus it is in fact on this tree that most often wayside shrines were hung, as were 
crosses and holy images [moszyński 1967: 527; Karwicka 1970: 291] . Old oaks 
were not felled, while damage to such a tree was accorded to the appearance of 
infectious diseases and the breaking of their crown meant death [biegeleisen 1929: 
454; Karwicka 1970: 289; Fischer 1937: 67] . Further, oak branches had a protec-
tive function and that is why they were used for decorating homes, stood in fields 
and used for wedding ceremonies [Fischer 1937: 67; Karwicka 1970: 295] . Oak 
was also used for healing; it was believed for example that its leaves had the power 
to resurrect a person [Fischer 1937: 68] . The smoke from oak leaves was seen to 
have a purgative function and oak wood was considered to be a means of protec-
tion against spells [Fischer 1937: 67] . in some graves of the Yampil Barrow Com-
plex the presence of oak charcoal was noted, which may be interpreted as a relic of 
a symbolic cleaning by fire of the grave .

Oak was also associated with the world of the dead . it was believed that it pro-
tected against the spirits of the dead and therefore an oak log was placed on the tomb 
[moszyński 1928: 163] . in the case of particular individuals such as those who had 
hung or drowned themselves – having died an unnatural death – the graves were 
struck through with an oak stake right through to the coffin [Fischer 1937: 67] .

despite the fact that the ash does not occur as often in the belief systems, myths 
and customs of prehistoric peoples as does the oak, its significance however, was 
at times elevated . in Scandinavia the huge ash known as the yggdrasil, constituting 
the cosmic axis of the world, played the most important role [Słupecki 2006: 51] . 
in Greek mythology the ash was the wood of the god of war ares, while zeus cre-
ated the generation of ‘indomitable people’ out of the ash [hesiod i, 143-145; see 
hesiod 1999] . a spear made of Pelion ash was a dependable weapon of achilles 
[homer xVi, 142-146; xix, 389-391; xx, 278; xxii, 225; see homer 1986] . The 
ash tree moreover, among the Slavic peoples was meant to have a good influence 
both on the living and the dead . up until recent times the Polish village believed 
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that to sleep under an ash fortified the mind and at the same time, was a great deal 
safer than under another tree, for snakes avoided this tree from afar [Fischer 1937: 
72; Karwicka 1970: 277-279; ziółkowska 1983: 133] . also, the branches of the ash 
were stuck into thatch so as to protect from demons [moszyński 1935, Tab . 9-10; 
Fischer 1937: 72] . in Tatra mountains ash sticks were used as an apotrope so as 
to make harmless evil forces [moszyński 1935, Tab . 9-10; Fischer 1937: 72] . The 
dead buried in an ash coffin were meant to reach immediate eternal peace and did 
not wander across the four corners of the world as a spirit [ziółkowska 1983: 133] .

as in the case of the oak there existed a  folk custom of placing wayward 
shrines and holy images on the ash as well as planting ash trees around churches 
[ziółkowska 1983: 133], so as to ensure additional protection from evil for a holy 
place .

in the context outlined above of the symbolic meaning of the oak and ash it is 
possible to contextualise in this article objects from the Yampil Barrow Complex . 
There is no doubt therefore that the conduct of funerary rituals had a deeply sym-
bolic expression . it would appear highly unlikely therefore that one of the elements 
of the ritual, such as the choice of wood for grave construction was accidental . 
The small gamut of marked taxons (only two types of tree: mostly oak and occa-
sionally ash as well as the third – unidentified deciduous diffuse-porous) points to 
a deliberate choice of wood . The prevalence of oak can only be associated with the 
presence of oak in the immediate environment, but also because of its symbolic 
valorisation and technical attributes . Similarly, it is possible to interpret the use of 
ash branches in the grave Prydnistryanske iV/4 .

it would appear therefore that as far as the funerary rite is concerned, the use of 
an element other than the accepted standard had to have had a clear intentional and 
highly symbolic meaning for the purposes of emphasising a particular otherness . 
in Prydnistryanske iV/4 not only were other types of wood used, but also a differ-
ent roofing construction for the grave . These were not planks made out of the oak 
trunk, but a type of branch scaffold, mainly ash, on top of which a mat was spread, 
with stone blocks on top . in this way a type of canopy was made over the grave of 
the deceased community member [Klochko et al . 2015d: 241] . 

Thus it is difficult at present to claim unreservedly what the above-mentioned 
otherness possessed in meaning . For example, was it so as to mark the lower status 
of those interred? rather not, for ash wood is characterised by equally good prop-
erties and visual attractiveness as the oak is – moreover no doubt was less often en-
countered in forests at that period . also, the elaborated grave construction contain-
ing not only a wooden scaffold but in addition also mats and stone blocks, points to 
the intention of underscoring a particular difference in this particular grave .
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4. SUMMARY

The research conducted indicates the selection of a particular species of wood 
used in funerary rituals . Traces of other species of wood than oak, are taken from 
trees being part of stenothermal climax forests in the iV-ii mill . bC and no doubt 
growing in the immediate vicinity, additionally emphasises the deliberate nature of 
choosing oak as the dominant type of wood .

both types of wood identified in the Yampil Barrow Complex (oak and ash) be-
long to the same group of deciduous diffuse-porous trees and are characterised by 
similar properties; the only element that sets them apart is durability . in the case of 
oak it is very high while in ash significantly lower . both the wood of oak and ash is 
recognised as valuable and visually attractive . The fact that they are more difficult 
for the purposes of working – in comparison to other species of trees – all the more 
underlines their construction value to which they were used .

The domination of oak among the covers of pit graves may be associated with 
not only technical and aesthetic properties but also – perhaps in particular – with its 
symbolic valorisation . This, to an even greater extent, may be related to the unique 
ash roofing construction in Prydnistryanske iV/4, which in a clear way accents the 
different nature of this particular grave .

Translated by Piotr T. Żebrowski
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The study presented below is part of a larger research project focused on Po-
dolia as a context of intercultural contacts in the 4th/3rd–1st millennium bC .1 To 
study textiles, a diagnostic area on the middle dniester was selected, administra-
tively confined to the vicinity of yampil, Vinnytsia Oblast (ukraine) . The choice 
of this location was determined by the high accumulation of the remains of round 
barrow mounds, forming the north-western range limit of ‘Early bronze’ barrows, 
associated with the steppe and forest-steppe zones of eastern Europe . moreover, 
barrows in this location have been exceptionally well explored by conservators . 

The quality of available sources for the study of textiles is closely related to 
the history of research into the Yampil Barrow Complex . This history falls into 
two distinct periods: one covering archaeological investigations carried out in the 
vicinity of yampil prior to 2010 and the other lasting from 2010 to 2014 . intensive 
work performed there since 1984 left as many as 16 barrows explored, but due to 
an accident – a fire in the regional storage facility of archaeological collections – 
all osteological materials and organic samples, produced by investigations prior 
to 2010, have been destroyed . discussing organic remains from these sites, we are 
forced to rely solely on available drawings, photographs and descriptions . 

a new class of sources for the study of textiles was provided by the Polish-
ukrainian expedition that investigated altogether 7 more barrows in this area in 
2010-2014 . importantly, the investigations were interdisciplinary by assumption 
and enhanced the cultural and biological image of communities characterized by 
the barrow funerary rite [litvinova et al . 2015, Juras 2014] . The present paper is 
one of the results of these investigations . 

1 . ThE hiSTOry OF rESEarCh iNTO TExTilES  
iN ThE ENEOliThiC aNd brONzE CulTurES  

OF ThE STEPPE aNd FOrEST-STEPPE

Eneolithic and bronze woven and plaited goods have been discussed so far 
mainly in relation to the steppes around the Caspian Sea [Shishlina et al . 2000: 
109] and northern Caucasus [Shishlina et al . 2003: 331] . The discussions have 
relied on artefacts kept in the State historical museum in moscow . 

The studies of impressions on pottery conducted so far have supplied informa-
tion on various textiles used to decorate vessels or incidentally leaving traces on 
them . These studies embrace such questions as yarn formation techniques, fabric 
structure and weaving technologies . The major technologies included weaving and 

1 research financed as part of the projects of the National Science Centre (grant No . 211/01/m/hS3/02142) 
and National Programme for the development of the humanities (No . 108/NPh3/h12/82/2014) .
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plaiting, with the former supposedly appearing on the steppes already in the Early 
Eneolithic [Shishlina et al. 2000: 112]. The first primitive looms (upright or flat) 
supposedly appeared there already in the Eneolithic. Classic looms, consisting of 
a frame, a thread separator and a device for making a second loom shed are as-
sociated with the yamnaya culture, while Catacomb culture looms are believed to 
have been more diverse .

The determination of raw materials used for making mats has been based so 
far on examining the samples of well-preserved fragments of goods which permit-
ted a botanical determination of examined remains . For making determinations, 
palaeo-ecological analyses (of phytoliths, pollen and detritus) have been employed 
as well . The list of examined materials included various grass varieties, tree and 
bush branches as well as cereals, sedge and reeds . 

The most information was supplied by the study of textile fragments preserved 
in burials dated to the bronze age . besides identifying the yarn-making and weav-
ing techniques, the major raw materials used for making them were discerned . For 
the most part, these were fibres designated generally as phytogenic; the use of wool 
was established as of the second half of the 3rd millennium bC (middle bronze 
age) . 

The principal raw materials that were available for making textiles in the area 
in question were flax and hemp . The wild variety of flax grows in a southern belt 
from western Europe, across the mediterranean, middle East as far as the Cauca-
sus [Chmielewski 2009: 16; barber 1992: 34] . On the middle dniester, its occur-
rence is thus related to the influx of Eneolithic newcomers from the south . That the 
conditions on the steppes were conducive to the cultivation of flax can be seen in 
the fact that today ukraine is the ninth largest producer of this crop in the world .

hemp is an environmentally flexible plant species whose origin used to be 
traced to Central asia, which is not borne out by later findings [Chmielewski 2009: 
24] . One of the oldest finds of hemp comes from the context of the Tripolye culture . 

2 . maTS iN POdOlia – iNCidENCE, ChrONOlOGy  
aNd CulTural idENTiFiCaTiON

The chronological range of the remains under investigation draws our attention 
to the final stages of the Neolithic – the Eneolithic and bronze age in the studied 
area . From the archaeometric perspective, this period covers there the lifetime of 
Eneolithic societies of diverse genetic substrata as well as the yamnaya, babyno, 
Catacomb and Noua cultures . The description of the cultural positions of the fea-
tures in which the organic remains of mats and textile impressions were recorded 
are given in Tab . 1 .
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T a b l e  1

Cultural diversity of burials in the Yampil Region. Red colour shows graves with mat and 

textile remains

Chronology  
of objects

Sites
Eneolithic YC CC BC NC ∑

∑ graves 
with mats 
and textile 
on the site

 % graves 
with mats 
and textile 
on the site

Dobrianka 1   4, 5, 6, 
7, 8  

1, 2, 
3, 9, 
10, 
11

  11 2 18%

Klembivka 1 5, 14, 15    
1, 2, 
3, 6, 
8, 10

7, 11, 
12, 
13

13 3 23%

Pidlisivka 1 1b, 10
1a, 

1aa, 9, 
11

4, 7 5, 13   10 7 70%

Porohy 1   1, 2       2 1 50%

Porohy 2   3, 4, 
5, 6       4 1 25%

Porohy 3   2, 4   5   3 1 33%

Porohy 3a 14, 18

1, 2, 10, 
11, 12, 
15, 17, 
19, 20

   
3, 5, 
7, 8, 
22

16 11 69%

Porohy 4   8   1, 5, 
6, 9   5 1 20%

Prydnistryanske i 1   4     2 1 50%

Prydnistryanske 
iii 1, 2, 3         3 1 33%

Prydnistryanske 
iV 10 3, 4, 6, 

8, 9       6 5 83%

Pysarivka 1   1, 2       2 2 100%

Pysarivka 2   3       1 0 0%

Pysarivka 3   1, 2, 3       3 2 67%

Pysarivka 4   1, 2       2 1 50%
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So far, in the Yampil Region, 108 features have been recorded that may be clas-
sified as graves/burials of which most (60 graves or 56%) have been assigned to the 
Yamnaya culture. It is also with this community that the greatest number of finds of 
mat remains is associated. Organic materials or their impressions have been found 
in 51 burials of which 36 have been assigned to the Yamnaya culture. 

The predominance is less pronounced when the frequency of mat identifiability 
within the studied communities is taken into account. The most numerous organic 
remains in this context have been found in 56 per cent of all Yamnaya culture buri-
als discovered in the studied area. This percentage is comparably high for earlier 
cultures – Eneolithic ones – where mats were recorded in 7 out of 12 burials. This 
sets apart considerably these two from the Catacomb culture, the most proximal 
chronologically in the vicinity of Yampil, for which mats were recorded in one of 
three burials. 

By way of absolute chronology, we have dates only for 17 features from the 
second stage of investigations (Fig. 1). The oldest date refers to feature 3 from bar-
row III in Prydnistryanskie and fits into the interval of 3343-3109 BC (68.2%). It 
dates, in the context of a hypothetical (child?) burial, wood fragments, forming an 
irregularly shaped layer on the grave chamber bottom . The youngest date, in turn, 
1611-1396 bC (68 .2%), refers to remains from a Noua culture grave from site 
Porohy 3a/5 . 

Pysarivka 5   1   2   2 2 100%

Pysarivka 6   1, 2, 3       3 3 100%

Pysarivka 7   2       1 0 0%

Pysarivka 8   2   4   2 1 50%

Pysarivka 9   2, 3   1   3 1 33%

Severynivka 1   5   4   2 0 0%

Severynivka 2  

1, 4, 5, 
6, 7, 8, 
9, 10, 

11, 12, 
13

  2   12 5 42%

∑ 12 60 3 24 9 108 51  
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F i g .  1 .  14C measurements for Yampil Region graves with mat remains [after Goslar et al. 2015]
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F i g .  2 .  Porohy, Yampil Region, barrow 3A, feature 17. Grave cover protected by a mat (white 
remains)
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3. ARCHAEOMETRIC MAT DOCUMENTATION

In the Yampil Barrow Complex, mat remains were recorded in the form of 
samples of a geological character collected from the ceilings and bottoms of fea-
tures . The samples were then studied under a microscope to find and identify any 
textile impressions [Sikorski, Żurkiewicz 2014] . 

F i g  .  3  .  Prydnistryanske, yampil region, barrow iV, feature 4 . Stone grave cover protected by 
a mat from above
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3.1. GRAVE COVERS

This category of finds is related solely to burials classified as Yamnaya culture 
ones. In their case, the grave chamber was usually rectangular in outline with its 
design being sometimes enhanced by a step . Furthermore, in most graves, a wood-
en roofing or cover of the grave could be seen . it was made of planks placed in par-
allel or perpendicularly to the longer wall of a feature . in selected features, as part 
of this structure, organic substances were commonly used, probably in the form of 

F i g  .  4  .  Prydnistryanske, yampil region, barrow iV, feature 4 . mat impressions on the bottom side 
of a stone grave cover
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mats, to seal the grave roofing surface. In some cases, the considerable distances 
that separated individual roofing planks indicate that a mat was an important struc-
tural element of the ceiling (e .g . Porohy 3a/15) . mats can be seen on the level 
of discovery as a contrasting white thin layer (Fig . 2) . The greatest number was 
recorded on site Porohy 3a in features 1, 10, 11, 15 and 17 . Possibly, the remains 
of a mat are identifiable too, albeit somewhat less distinctly, in features 3 and 7 on 
this site and in Prydnistryanske iV/6 . From archival data, which do not show this 
category of remains as a separate entry, relying however on available photographs, 
it can be concluded that this form of grave sealing was used on sites Porohy 2/6, 
Porohy 3/2 and Pysarivka 5/1 . 

The situation in Prydnistryanske, barrow iV, feature 4, differs from the source 
category described above . There, as a grave cover, stone slabs were used that were 
protected from above with an organic mat of a rather considerable thickness and 
pink-white colour . under the stone cover, plaited branches had been placed which 
left traces on rock fragments (Figs . 3, 4) . a microscopic scrutiny of samples col-

F i g  .  5  .  mat remains in Eneolithic burials: 1 – Prydnistryanske iii/3; 2 – Porohy 3a/18, 3 – Pidli-
sivka 1/10



176

lected from a stone cover (samples nos . 12, 13, 14, 16) reveals that this layer may 
have been built from reeds, calami (sweet flag) or tree leaves, tightly packed in 
several layers across the stone structure . whereas, on boulders, on their bottom 
side, perpendicular impressions can be seen — traces of wrapping of around sticks 
placed lengthwise over the grave pit (Fig . 4) . The combination of fatty acids de-
termined in a sample collected from a layer recorded on the stone cover (sample 
8) reflects their proportion characteristic of such foodstuff residues that are most 
commonly preserved on pottery . moreover, the phytogenic origin of the raw mate-
rial from which the ‘mat’ had been made was confirmed . 

3 .2 . maTS uNdEr a SKElETON

Other examples of the use of textiles come from the level of a burial . in this 
category, we have samples that have been subjected to physicochemical and mi-
croscopic analyses, and on which traces – mat and fabric impressions – have been 
identified and the type of remains, forming today a ‘mat’ layer under the skeleton, 
have been discerned . Organic remains on the level of grave bottom were record-
ed in Eneolithic and yamnaya burials and ones dating to the later periods of the 
bronze age .

3 .2 .1 . ENEOliThiC

in the seven Eneolithic features in which organic substances were recorded at 
the skeleton, two categories can be seen . The first includes 3 child burials from 
sites Pidlisivka 1/10, Porohy 3a/18 and Prydnistryanske iii/3,2 in which, on grave 
chamber bottoms, almost square in shape, organic remains were recorded in vari-
ous states of preservation and distinctly red in colour, owing probably to the use of 
a large amount of ochre (Fig . 5) . 

Out of the features listed above, Prydnistryanske iii/3 yielded a mat (sample 
13) for which organic compounds were determined, suggesting the plant (most 
likely grasses) origin of the sample . Furthermore, as many as three biomarkers 
were identified, indicative of beeswax and a compound found in saffron or flax . No 
significant differences were found in the content of organic compounds making up 
the mat in comparison to culturally and chronologically different features subjected 
to the same examinations . 

2 in this feature, no bone remains have been recorded but relying on feature parameters and analogies, it can 
be concluded that it was a child burial .
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A microscopic scrutiny of sample no. 48, collected from the bottom of the 
feature, exposed shallow (2.0-2.3 cm) depressions, left probably by a mat, on the 
lump surface (max . dimensions: 7 .5 × 11 .0 × 4 .8 cm) . Judging by discoloration, 
mat thickness can be estimated to have been 0 .5 cm . On the mat impressions and 
in gaps between the strips of this artefact, strongly pressed impressions of a thick 
cloth of 1/1 plain weave, grade iV, were identified .

On a few small lumps (measuring 16 × 13; 12 × 8 mm), collected from the vi-
cinity of the skull from feature 10, site Pidlisivka 1 (sample 18), fabric remains left 
impressions . The fabric had been woven of unidirectional zz yarn with an average 
warp thread thickness of 0 .68 mm (fibre twist angle [fibre thickness of 0 .016 mm?] 

F i g  .  6  .  Pidlisivka, yampil region, barrow 1, feature 1b . drawing reconstruction of mats the im-
pressions of which have survived at the burial level

F i g  .  7  .  Prydnistryanske, yampil region, barrow i, feature 1 . remains of an ‘object’ located on 
the feature bottom
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of 32°; [minimum/maximum measurements: 0.57-0.82 mm]); weft – 0.75 mm 
(26°; [minimum/maximum measurements: 0.57-0.82 mm]). Structure: 1/1 plain 
weave – baize (3 weft weaves); kind IV (warp – 8 threads/1 cm; weft – 6 threads/1 
cm). It appears that in the lumps, two or possibly even three layers of fabric have 
survived (fold, hood, shroud?). 

The second type of Late Eneolithic burials in which mats were recorded is 
graves of adults (Pidlisivka 1/1B, Klembivka 1/14, 1/15, Prydnistryanske I/1). Mat 
remains survived best in the feature from Pidlisivka 1/1B (Fig. 6) . Sample-sections 
of a distinct cream-white layer, readily observable in places immediately touching 
bones, were collected for microscopic analyses . Probably, the fragments of three 
kinds of goods were identified: two kinds of mats and a fabric . 

The first object was plaited of thin twigs or roots (3 .28-3 .61 mm thick), using 
the simplest ‘criss-cross’ weave . This technique ‘involves interlacing twigs as in 
a fabric, that is, at the right angle’ [moszyński 1967: 332] . importantly, vertically, 
they were recorded on an average every 0 .6-0 .7 cm, whereas horizontally spaces 
were larger: every 1 cm [Podlewski 1960: 495, Fig . 302; zeylandowa 1963: 281, 
282] (Fig . 6: 1) . The second mat might have been differently made . it appears 
that it was made of twigs of a larger diameter (0 .6-0 .7 cm), arranged in parallel 
to one another (every 0 .8 cm) and joined by horizontal stabilizing elements . it is 
very likely that it resembled a  mat from bruszczewo [Kneisel 2010: 724, 728, 
abb .  4] or another one built making use of ‘ribs’ ‘between which short twigs, 
sticks or branches are vertically interlaced’ [Podlewski 1960: 480, 481] (Fig . 6: 
2) . Of course, it was stiffer and more durable than the first mat; it was a kind of 
bier – about 1 .0 cm thick – on which a corpse could be carried and/or placed in 
a grave pit . Thus, the feature held at least two objects that might have served dif-
ferent purposes: the criss-cross plaited object might have covered the head, while 
the mat could have been a bier . On the traces of the plaited object and mat, pressed 
negatives of a ‘fabric’ have survived (clothing or shroud) . 

in the samples collected from feature 1b (samples 14 and 15), fabric impres-
sions were identified as well . The fabric was made using a 1/1 plain weave with 
a belt(s) of baize . in addition, the fabric was thick, of kind iV (6-8 threads/1 cm) . it 
could have been made of elementary fibres about 0 .016 mm thick (unfortunately, the 
raw material is not known) . Similar fibres may have been used to make right-twisted 
yarn (zz) in both thread systems, that is, warp (wp) and weft (wf) . From thinner, 
better twisted wp threads (average of measurements: 0 .63-0 .7 mm; elementary fi-
bre twist angle: 35°) and appropriately thicker wf threads (0 .72-0 .77 mm), a thick 
decorative plain 1/1 fabric was woven with baize elements, that is, with perpendicu-
lar (weft) sheds, owing to which on the fabric surface, characteristic longitudinal 
belts are (alternately?) formed [Chmielewski 2009: 233-235, Fig . 129] . 

it still remains a riddle how to interpret the remains found at the bottom of the 
Eneolithic feature in Prydnistryanske i/1 (sample 11) . a pit of an almost square 
outline most likely is an excavation, destroying an earlier feature associated with 
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the Tripolye-Gordineşti culture. The feature fill yielded two Tripolye pottery shards 
while at the feature bottom, a  distinct outline of an object made of an organic 
substance could be discerned (Fig . 7) . it was used to procure a 14C measurement 
for this feature . The analysis of its organic compound content shows that it closely 
resembles that of the residues interpreted here as mats . 

3 .2 .2 . yamNaya CulTurE

most mat samples from the burial level subjected to analyses are associated 
with the yamnaya culture . Their state of preservation varies . in most cases, their 

F i g  .  8  .  yampil region . Examples of mats at the burial levels: 1 – Prydnistryanske iV/9, 2 – Po-
rohy 3a/11, 3 – Pisarivka 6/2, 4 – Porohy 3a/3, 5 – Porohy 3a/7
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colour, varying from cream through white-pink to brown clearly stands out against 
the loess substratum into which graves had been dug. In some cases, the mat co-
lour changes in the immediate vicinity of the bones of a skeleton and around it 
(e .g . Porohy 3a/15) . Their relatively small thickness of up to a few millimetres 
contributed to the frequent obliteration of mat outlines by post-depositional pro-
cesses or in the course of tricky exploration of such features . Nevertheless, the 
intention of grave builders to cover the entire bottom of a grave chamber with 
a mat is discernable (e .g . dobrianka 1/5, Pysarivka 1/2, 3/3, 5/1, Porohy 3a/11 
Fig . 8: 2) or the immediate surroundings of the burial itself (e .g . Prydnistryanske 
iV/9, iV/8) (Fig . 8: 1) . 

in the reports on older investigations (conducted prior to 2010), the questions 
of textiles are treated rather descriptively . Finds of a ‘plant lining’ (Pysarivka 1/2, 
3/1, 3/3, 4/1, Porohy 4/8) are mentioned in general terms as are bark mats (Pysariv-
ka 8/2, 9/2) and bark and flax mats (dobrianka 1/5) . To the exceptional complexity 
of this grave furnishing testifies the description of a burial from Pysarivka 6/2 . 
according to the investigators, a record was made there of a mat constructed from 
‘reeds sprinkled with ochre of a raspberry colour . On the mat, a layer of bark was 
spread and sprinkled with the same ochre . in the vicinity of the head, on a burnt 
bedding, a leather pillow was placed and sprinkled with brown ochre’ [harat et al . 
2014] (Fig . 8: 3) .

alas, we do not know if the above interpretations were supported by specialist 
consultations . due to the misfortune mentioned earlier, these findings cannot be 
verified . 

below, the results of microscopic and chemical analyses of samples collected 
from yamnaya culture features excavated in 2010-2014 shall be presented to ex-
plain the questions of raw materials identification and weaving techniques . 

The microscopic findings may be illustrated by the study of samples from Pidli-
sivka 1/11 (sample 19) . a sample collected from the bedding underneath the legs 
showed very shallow depressions (negatives) on three lumps of a dry substratum 
(measuring 23 × 20; 15 × 12; 11 × 11 mm) . The impression survived on darker and 
brighter surfaces (of a dark red-grey and brown shade – 5yr 4/2 and 10yr 5/3) . 
most likely, the impressions were left by the remains of clothing (?) or a shroud (?) 
woven from elementary fibres 0 .013-0 .016 mm thick (good quality raw material 
of a plant or animal origin!) . The yarn was poorly right-twisted (zz) both in the 
warp (wp) and weft (wf) and partially defibrated (elementary fibre twist angle: 
wp – 25°, wf – 21°, it had a similar thickness (wp – average 0 .64 mm [0 .57-0 .73 
mm]; wf – average 0 .67 mm [0 .65-0 .73 mm]) . Structure: 1/1 plain weave – baize 
(in belts?); kind iV (wp – 8 threads/1 cm; wf – 6/8 threads/1 cm) . 

On site Prydnistryanske iC, on the floor of the grave pit of feature 4, on sam-
ples collected from various places within the grave pit (samples 36-39), finds were 
made of impressions of a  cloth of 1/1 plain weave, woven from dextrorotatory 
yarn in both thread systems (zz) . as expected, yarn O was thinner (average thick-
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ness: 0.9 mm) than yarn W (1 .1 mm), Tab . 8-10 . These results differ from cloth 
measurements in barrow iii (sample 48) in which traces of a thicker cloth were 
identified, woven from doubled z/2S yarn (O density = 8 threads/1 cm; w density 
= 6 threads/1 cm) . The physicochemical examinations of a sample collected from 
the bottom of this grave (sample 9) left no doubt that the mat was of a phytogenic 
origin and suggested grasses growing in a waterlogged environment as the raw 
material . They also showed traces of chemical compounds characteristic of propo-
lis, beeswax and substances found in saffron or flax seed oils on the bottom of the 
grave .

Porohy 3a . in feature 1, there could have been a mat plaited using the band-
cross technique, either straight or diagonal (Pisowicz 2009: 99-102), from bark 
strips/grass leaves 0 .9-1 .2 cm wide (samples 3, 15, 31) . The small surface of the 
samples prevents a certain interpretation of the impressions, because the cross-
ing withes/reeds/grass leaves or perhaps calamus (suggestion by barbara wielgus, 
m .a .) – more or less packed – may also result from an alternating arrangement 
without any stabilizing interweaving element (see Prydnistryanske iV/4 ; samples 
nos . 12, 13, 14, 16) . On small sample surfaces, in both cases, similar ‘crossings’ 
of bands/grass leaves will be impressed . Similar observations and conclusions ap-
ply to samples from feature 10 (sample 26 [bands/stalks/leaves – up to 2 cm]) and 
feature 17 (sample 48) . 

Shallow impressions of a 1/1 plain-weave thick cloth of grade iV [Kamińska, 
Nahlik 1958: 80], were recorded in features 1, 10, and 17 on site Porohy 3a 
(Tab . 1-6, photo 3a) . although the measurement results – quite understandably 
– do not reproduce original characteristics [due to sample drying and subsequent 
shrinkage of negatives – Kaczmarek 2015: 263], permit several observations . The 
textiles were woven from dextrorotatory yarn (z), varying in the thickness of warp 
(O) and weft (w) threads . in each feature, O threads were thinner and more tightly 
twisted than w ones (average of measurements: feature 1: O – 0 .87; w –1 .1; feature 
10: O – 0 .8, w – 0 .9; feature 17: O – 0 .8, w – 0 .95 mm) . Generally speaking, these 
thicknesses are comparable with thread impressions on above all Eneolithic and 
Early bronze pottery (sometimes also in the ‘ceramic body’ – clay, Chmielewski 
2009: 232) not only from Poland [Chmielewski 2009: 233; Podkańska 2012: 213; 
Sikorski 2016: 371, Tab . 12 .4, 12 .5] . Traces of cloths made using the simplest 
weave with a relative high incidence of spindle bobs and loom weights show that 
not only spinning but also weaving were common crafts [Łaszczewska 1966: 26] 
1/1 plain weave cloths and their derivatives are considered the most popular in the 
Eneolithic [Chmielewski 2009: 233-236] . 

The physicochemical analysis of a mat sample (sample 5, feature 1, sample 4, 
feature 10) has found the same chemical compounds as those revealed in earlier 
analyses (see part 4) . 
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3.2.3. MIDDLE AND LATE BRONZE AGE

In a single Catacomb culture feature from Pidlisivka 1/4, hardly noticeable mat 
remains were found . under a microscope, traces of animal skin (samples 16, 17) 
were identified (a fatty darker spot on a lump), as well as those of wool (?), bast 
and/or grass (?) . Of this raw material, lightly right-twisted threads (zz) were made . 
Their average wp thickness was 0 .57-0 .69 mm, while the fibre twist angle was 
about 35°, whereas their wf thickness was 0 .67-0 .71 mm and the fibre twist angle 
was 35-45° . Structure: 1/1 plain weave – baize; kind iV (wp – 6 threads/1 cm; 
wf – 5/6 threads/1 cm) . in the lump, at least two layers of fabric were indentified 
(fold, hood, shroud) . in addition, a thin (0 .08-0 .1 mm) ochre film clearly stood out 
against the substratum throughout . 

in three babyno culture features, a record was made of the poorly preserved 
traces of an organic grave-pit bedding (dobrianka 1/9, Pysarivka5/2, Pidlisivka 
1/5) . due to the poor quality of samples, however, no specialist analyses could be 
performed . 

The youngest of the preserved mats are associated with the Noua culture (Klem-
bivka 1/13, Porohy 3a/3, 3a/5, 3a/7) . They were preserved best on the Porohy site 
where they form a distinct pink-white layer in features 3a/3 and 3a/7 (Fig . 8: 4, 
5) . The chemical analyses of their samples show them to be very similar in terms 
of the compound content to such residue samples collected from Eneolithic and 
yamnaya culture features in spite of their cultural and chronological differences . 

4 . ChEmiCal aNalySES

Thirteen samples from archaeological sites in Porohy and Prydnistryanske 
were analyzed for fatty acids and compounds characteristic of the lipid profile, and 
most frequent in mat samples . moreover, the lipid fraction was examined using 
infrared spectroscopy . 

The determined percentage content of an organic acid is not directly used to 
make conclusions about the source of organic residues, because the presence of 
a single acid is not characteristic of a given type of food (of plant or animal origin) . 
The conclusions presented here rely on the proportions of fatty acids proposed 
by the american archaeologist, Eerkens, from the university of California . hav-
ing studied many historical vessels and fresh and decomposed food, and relying 
on the information obtained by traditional archaeological methods, he found the 
proportions of selected fatty acids to differ greatly, depending on whether food 
was of animal or plant origin . it must be kept in mind, however, that he studied 
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organic residues on pottery. With this reservation, the proportions of appropriate 
fatty acids in Porohy and Prydnistryanske samples were calculated according to the 
method suggested by Eerkens [2005] (Fig. 9).

If interpretations are based on fatty acid content proportions, all the samples 
are in principle of plant origin. However, relying solely on fatty acids, the propor-
tions of which are characteristic of food residues on pottery, it would be difficult 
to determine the origin of mat samples. Therefore, the most suitable for this pur-
pose compounds known as potential archaeological biomarkers may provide an 
answer if the mats were made of a plant material (e .g . straw, grass, wicker) or an 
animal one (e .g . animal skin) [Kałużna-Czaplińska et al . 2016] . The concept of 
archaeological biomarker can be defined as a substance found in analyzed organic 
residues on, for instance pottery; and which supplies information on past human 
activity and tradition . biomarkers are used to determine unequivocally the source 
or the kind of sources of food kept and/or processed in pottery . For instance, the 
presence of cholesterol is the positive proof that meat came into contact with the 
studied object, whereas sitosterol (phytosterols, generally) is a biomarker indica-
tive of plant food . 

T a b l e  2

The most common compounds characteristic of a lipid profile

Name of the chemical 
compound 

Sample no. 

1 2 3 4 5 6 7 8 9 10 11 12 13

benzoic acid i pochodne + - - + - + + + + - + + +

17-Pentatriacontene + + - + + + + - - + - - +

1-monolinoleoylglycerol 
trimethylsilyl ether + - + + - + + + - - - - -

hentriacontane +   + - + + + + + + + + +

Trilinolein + + + - + + + + + - + + +

2-monostearin trimethylsilyl 
ether + + + + + + + + + - + + +

9,12,15-Octadecatrienoic 
acid, 2-[(trimethylsilyl)
oxy]-1-[[(trimethylsilyl)oxy]
methyl]ethyl ester, (z,z,z)-

- - + + - + + - - - - - -

9,12-Octadecadienoic acid, 
(2-phenyl-1,3-dioxolan-4-yl)
methyl ester, (z,z)

+ + - - + - + + + - + + +

Tetrapentacontane,  
1,54-dibromo- + + - - - + + + - - - - +
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Tab. 2 shows compounds characteristic of a  lipid profile that were the most 
frequent in the studied mat samples . relying on chromatographic analyses and 
infrared examinations; as well as a careful study of relevant scholarly literature, we 
have found that the examined mats were made of plant raw materials such as, most 
likely, seaweed or some other water plants (algae) . The presence of glycolipids and 
compounds resulting from the biotransformation of fatty acids, such linoleic and 
oleic acids, to Octadecatrienoic acid, 2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl) 
oxy]methyl] ethyl ester, (z,z,z) and 9,12-Octadecadienoic acid, (2-phenyl-1,3-
dioxolan-4-yl) methyl ester, (z,z) may potentially indicate seaweed (e .g . Zostera 
marina L .) which even today is found in the black Sea and is known for its use 
in plaiting . Examinations have shown the composition of this seaweed species to 
resemble that of the mats under investigation [Kawasaki et al . 1998, dembitsky 
et al . 1991] .

The plant material of which the mats were made was most likely covered by 
a viscous resinous substance of a plant origin but produced by bees, that is, bees-
wax (propolis) . it could serve as glue but today it is also known for its bactericidal 
properties . This is evidenced by the presence of two compounds: benzoic acid 
and 17-Pentatriacontene, which even today are considered ingredients of beeswax 
characteristic of the black Sea region [Erturk et al . 2016; Çelemli 2015] . 

Other compounds such as 1-monolinoleoylglycerol trimethylsilyl ether or tri-
linolein (Trilinoleina) are in all likelihood of plant origin . The former is a steroid 
characteristic of, among others, sea or shore plants [Sheela, uthayakumari 2013] . 
The latter is found in saffron and flax seed oils . hentriacontane, an alkane, found in 
plants is also present in arabic gum and forms 8-9 per cent of beeswax . interestingly 
enough, it is characteristic of specific black Sea deposits [Sinninghe et al . 1995] . 

The analysis of the lipid fraction using infrared spectroscopy showed only 
small differences in the spectra of examined samples (Fig . 10) . The readings con-
firm the presence of fatty acids and their derivatives in the mat samples . 

5 . CONCluSiONS

Summing up, it should be stressed that mats and textiles were important for 
ritual scenarios . Statistically, the now observable use of mats and textiles in the 
burials found in the forest-steppe around yampil seems to suggest that the practice 
has been more important for Eneolithic and yamnaya communities than the taxa 
associated with the Catacomb, babyno and Noua cultures . 

The study of weaving techniques and materials used indicates considerable 
continuativeness in these respects shown by communities belonging to various cul-
tures settling the area in question between 3300 and 1300 bC . moreover, the study 
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supplies palaeo-environmental data, which have been unavailable for this area until 
now. 

The methods that have been applied enabled us to analyze the remains that 
have not been useful in the study of mats and textiles so far. The microscopic 
study of fabric and plait impressions observable on organic remains helps draw 
conclusions on how they were made, without having an access to the woven goods 
themselves or their impressions left on pottery, and as such is a major development 
in the methodology of such analyses . Finally, the chemical analyses also point to 
new ways of studying such remains next to palaeo-ecological ones applied so far .
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Pidlisivka 1 1b Eneolithic Ki-16674 3680 ± 90 bP smp 14,  
smp 15  

Pidlisivka 1 4 CC Ki-16675 3810±80  
2436-2139

smp 16,  
smp 17  

Pidlisivka 1 10 Eneolithic   smp 18  

Pidlisivka 1 11 yC Poz-81824 4085±30  
2836-2575 smp 19  

Porohy 3A 1 yC   smp 3, 10, 13, 
15, 31, 34 smp 5

Porohy 3A 2 yC Poz-74392 4140±35  
2864-2632 2736-2626 smp 1

Porohy 3A 3 NC   smp 2

Porohy 3A 7 NC Poz-70667 4115±35  
2856-2601 2864-2731 smp 3

Porohy 3A 10 yC

Poz-74393 4105±35  
2850-2687  
2632-2572 4 .8 3 .19 
Poz-81824 4040±35  
2619-2490 2632-2572

smp 25, 26  smp 4

Porohy 3A 20 yC

Poz-47744 4190±35  
2884-2700 2785-2676  
Poz-74397 4175±35  
2879-2695 2785-2676

smp 6

Porohy 3A 19    
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Porohy 3A 17   smp 48  

Porohy 3A 15    

Porohy 3A 18    

Prydnistryanske 
KI 1 Eneolithic

Poz-66235: 13390 ± 70 
bP (wood?);  
Poz-66214: 4700 ± 70 bP 
(wood)

smp 11

Prydnistryanske 
KIII 3 Eneolithic Poz-71367 4510±40  

3343-3109 3289-3138 smp 48 smp 13

Prydnistryanske 
KIV 3 yC Poz-66228 4090±35  

2847-2574 2671-2586 smp 7

Prydnistryanske 
KIV 4 yC

Poz-66218 4105±40  
2851-2580  
2621-2489 
i/4 (m) Poz-66219 
4070±35 2834-2499  
2564-2467  
13 .6 n .m . 
Poz-66220 3940±40  
2548-2348 2564-2467 1 
1 .0 n .m . 
i/4 (F?) biS Poz-66732 
3940±35 2548-2348  
2564-2467 as above

smp 12, 13, 
14, 16, 36, 37, 
38, 39

From 
stone 
cover 
smp 8 
and grave 
bottom 
smp 9

Prydnistryanske 
KIV 6 yC

Poz-70673 4090±40  
2850-2573  
2861-2682 7 .0 3 .07 
(wood) 
Poz-66231 4185±35  
2882-2698 2861-2682

  smp 10

Prydnistryanske 
KIV 8 yC

Poz-66232 4090±35  
2847-2574  
2671-2586

smp 12

Translated by Piotr T. Żebrowski
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ABSTRACT

This study discusses the issue of ‘animal deposits’ in funerary prac-
tices of early barrow communities settling the Black Sea steppe and 
forest-steppe in the 4rd/3nd-2nd millennium. The focus of analytical 
studies is directly on the Yampil Barrow Cemetery Complex situated 
along the left bank of the Dniester, between the Murafa and Markiv-
ka rivers, or what is the Yampil Region (Vinnitsa Oblast) now. The 
chorological system developed by N.Ya. Merpert in his “Yamnaya 
Cultural-Historical Area” places this area within the Southwestern 
Variant (between the Southern Bug and Danube rivers) as the Yampil 
(Podolia) territorial centre. From the perspective of the research pro-
gramme exploring the ‘bio-cultural border land between the West and 
East of Europe’, the Yampil Barrow Cemetery Complex is of special 
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scholarly interest because of its western most location on the Dniester 
route of exchange for cultural patterns developed by communities set-
tling the drainage basins of the Black and Baltic seas. The investiga-
tions followed the excavations of 23 barrows between 1984 and 2014.

Key words: Eneolithic, Yamnaya culture, Catacomb culture, Babyno culture, 
Noua culture, Globular Amphora culture, Corded Ware culture, barrows, fu-
nerary deposits, ‘animal deposits’

F i g .  1 .  Location of Yampil and Kamienka ceremonial centres, and barrows of the Yamnaya cul-
ture, Corded Ware culture, and Late Eneolithic groups of the Podolia Plateau and adjacent areas. 
Legend. 1 – barrows and barrow groups of the Yamnaya culture; 2 – barrows and barrow groups of 
the Corded Ware culture; 3 – Eneolithic barrows; 4 – barrows of undetermined cultural attribution, 
dated to the 3rd millennium BC [after Włodarczak 2014b, revised]
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INTRODUCTION 

The Yampil Barrow Cemetery Complex (YBC or YBCC) refers to the area 
with ‘barrow architecture’ located along the left bank of the Middle Dniester and 
its tributaries (between the Murafa and Markivka), or what is the Yampil Region 
(Vinnitsa Oblast) in modern administrative division (Fig. 1) . barrows of this Com-
plex were built on “the substratum of typical chernozem, showing characteristics 
typical of pedogenic conditions prevailing in the transition zone of the subboreal 
belt with a temperate climate, displaying marked continental characteristics and 
supporting steppe vegetation” [bednarek, Jankowski 2014: 279] . 

Still used with just minor amendments, N .ya . merpert [1974] places the “yam-
naya Cultural-historical area”, often referred to as the Yampil (Podolia) territorial 
centre, within the Southwestern Variant (between the Southern bug and danube 
rivers), which formed the northwest boundary of the yamnaya culture circle [mer-
pert 1974; rassamakin, Nikolova 2008: Fig . 1; ivanova, Toschev 2015: 378; see 
heyd 2011] .

until the 1980s, this area remained inaccessible for archaeological reconnais-
sance . Starting from 1984, during seven fieldwork seasons of field work (1984, 
1985, 1986, 1988, 1991, 1992, 1993), 16 barrows were investigated [Potupczyk, 
razumow 2014, with references to other literature describing the detailed results] . 
The results became a baseline for the Polish and ukrainian Yampil research project 
initiated in 2010, with the focus on the ‘yampil section’ of ‘the bio-cultural border-
land between the west and East of Europe’ [Kośko et al. 2014]1 . 

From the perspective of the research programme exploring the ‘bio-cultural 
borderland between the west and East of Europe’, the YBC is of special schol-
arly interest because of it western most location on the dniester route of exchange 
for cultural patterns developed by communities settling the drainage basins of the 
black and baltic seas . For the 4th/3rd-2nd millennium bC, the research interests 
remain focused on relationships between the Central European sub-circle of the 
Corded ware culture (CwC) and the black Sea populations of the late Eneolithic 
and Early bronze age [włodarczak 2014a; 2014b]2 . in the context of these rela-
tionships, study of rituals involving animals, including specifically funerary ritu-
als, are of particular significance . however, the extent to which this specific area of 
ceremonial and than atological processes has been explored is far from satisfactory 
(see Chapter 1) .

1 Successive grants awarded by the National Science Centre and current grant no . 0108/NPh3/h12/82/2014 
awarded by the National Programme for the development of humanities . The grants were, among other things, 
for scheduled excavation work between 2010 and 2014 (The yampil Expedition), which covered seven barrow 
cemeteries and provided a vast body of evidence on burials containing ‘animal deposits’, as well as for follow-up 
studies comprising zooarchaeological identification [zhuravlov 2013; 2014; yanish 2012] . Fully scoped studies 
including taphonomic evaluation were, however, prevented for organizational reasons .

2 See: Kośko [2014] for references to extensive literature
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Thirty years of archaeological exploration of the YBC have revealed a number 
of instances of animal bones having been placed in grave chambers attributed to 
Eneolithic or ‘Early bronze’ ‘barrow cultures’ (late Eneolithic; yamnaya culture 
– yC; Catacomb culture – CC; babyno culture – bC; Noua culture – NC) . These 
discoveries, however, have not triggered to date any interdisciplinary projects . The 
paper presents the results of first archaeological and zooarchaeological studies of 
these assemblages (see Chapter 2 and 3) .

F i g  .  2  .  location of animals bones (= blue): 1 – Severynivka, barrow 1, grave 4; 2 – Pidlisivka, 
barrow 1, grave 5; 3 – Porohy, barrow 3a, grave 5
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F i g .  3 .  Location of animals bones (= blue): 1 – Dobrianka, barrow 1, grave 4; 2 – Dobrianka, bar-
row 1, grave 6; 3 – Porohy, barrow 4, grave 8; 4 – Pysarivka, barrow 3, grave 2
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In case of eight burial chambers (ca. 12% of all of 59 graves), the analysis 
involved merely a summary of notes from fieldwork carried out in the years 1984- 
-19943 . The following materials were recorded: ‘goat cranium’ (Pysarivka 3/2), 
three instances of animal bones (dobrianka 1/4; 1/6; 1/8), and three instances of 
hypothetical ‘animal bones’ (Pysarivka 1/1; 3/1 and Severynivka 2/12) . it should 
be noted that ‘animal deposits’ and ‘animal teeth’ are frequently considered two 
distinct categories in the literature, including the study referred to above, with the 
latter being classified as artefacts or components of ‘amulets’ or ‘teeth necklaces’ 
(Severynivka 1/4, Fig . 2: 1, Pysarivka 3/2 Fig . 3: 4 specimen described as “deer 
tooth”) . Overall, we thus have nine identified uses of ‘animal bones’, which means 
that 20 .5% of the above-mentioned 44 graves from the ybC contained ‘faunal ma-
terial’ (see Chapters 2 and 3) . however, although these findings add some insight, 
they can hardly be deemed to carry any special heuristic value . 

Somewhat different evidence was brought to light between 2010 and 2014 as 
a result of the joint Polish and ukrainian project investigating 7 barrow cemeteries 
(The Yampil Expedition) . it revealed 13 ‘animal deposits’, which were subjected to 
a zooarchaeological examination [zhuravlov 2013; 2014; yanish 2012; Klochko 
et al . 2015a, 2015b, 2015c, 2015d] . however, more comprehensive analysis, in-
cluding taphonomic studies, has not been completed to date (Chapters 1 and 2) .

despite the limited scale of the hitherto completed studies, it is evident that  
the ybCC data examined so far offers an opportunity to significantly enhance our 
understanding of funerary practices, including ‘animal deposits’, of ‘early bar-
row’ communities (4rd/3rd-2nd millennium bC) or, more specifically, an impor-
tant group inhabiting the northwest borderland on the middle dniester route for 
transmitting cultural beliefs from the black Sea region to the baltic Sea drainage 
basin (territory of the Globular amphora culture – GaC and Corded ware culture 
– CwC) .

The aim of this study is to explore the nature of the ‘animal component’ in ritu-
als performed by ybCC communities . The focus is on funerary rituals involving 
animals . a wide range of issues such as animal species preferred for rituals, sex 
and age of these animals, as well as a number of other variables pertaining to the 
use of particular animal species, including methods of slaughtering, post-slaughter 
processing, and practices related to meat preparation, and consumption, are ad-
dressed . Special attention is paid to the character of deposition of animals and its 
fragments . it needs to stressed that the scale of analysis and comparability of the 
achieved results will depend on the volume and quality of empirical evidence avail-
able for analysis . Further, the goal is to identify changes in the above-mentioned 
practices over time . 

recognizing the origin of ‘animal deposition’ practices (Chapter 4 and 5) re-
mains an important objective of the study from the standpoint of the ‘bio-cultural 

3 zoo-archaeological analysis was prevented by destruction of the osteological material by fire in the ware-
house of the Vinnitsa regional museum [harat et al. 2014] .
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borderland between the West and the East of Europe’. This is particularly so in 
terms of their reference to the funerary traditions of ‘Central European’ communi-
ties of the Baltic Sea drainage basin, especially GAC groups (see Chapter 6).

1. ‘ANIMAL DEPOSITS’ IN ‘BARROW CULTURES’ OF THE BLACK 
SEA REGION IN THE 4TH-2ND MILLENNIUM BC.  

AN OVERVIEW

The overwhelming majority of graves attributable to ‘Pontic-Caspian’ ‘barrow 
cultures’ was investigated in line with a narrowed conception of history as archaeo-
metric measurement, fostered in the 19th and first half of the 20th century, or dur-
ing conservation campaigns carried out according to leonid brezhnev’s economic 
and political plan of transforming steppes into lands with productive agriculture . 
both research models did not see osteological evidence as ‘particularly prefer-
able’ . This does not mean, however, that until the late 1980s or early 1990s, when 
the ‘conservation perspective’ prevailed in investigating funerary features of the 
aforesaid communities, no significant zooarchaeological observations were made 
as side notes to descriptions of different categories of data, including their typo-
logical or taxonomic classification . it should be noted, however, that we are still 
suffering from glaring gaps in the comprehensive presentations of this research .

Studies on ‘animal deposits’ in late Eneolithic and Early bronze age funerary 
practices in the ‘Pontic-Caspian’ steppe and forest-steppe(4th-2nd millennium bC) 
carried out to date may be divided into the following three phases:

(a) Faunal materials gathered as described above were for the first time system-
ically interpreted from the perspective of indo-European studies by J .P . mallory in 
his In Search of the Indo-Europeans programme [1989], which included a series 
of works on animal, fish, and bird species present in ‘indo-European mythology’ . 
J .P . mallory recognized the ritual significance of different animal species . in sub-
sequent studies, he gave the picture of how they manifested themselves in funerary 
practices of ‘barrow communities’ of the steppe and forest-steppe of the black and 
Caspian seas [mallory 1981; 1982; 1984; 1989; 1991] . he further attempted to 
place them in the context of ‘indo-European mythology’ . 

(b) l .V . Subbotin in the early 1990s presented an overview of funerary con-
texts of animals in the budzhak steppe/forest-steppe zone (Northwest black Sea 
Coast, which is particularly close to our area of interest), with reference to studies 
on “economic and production activity of yamnaya and Catacomb tribes” [Subbo-
tin 1993] . Subbotin’s findings in the budzhak zone are worth highlighting here in 
the following three points:
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F i g .  4 .  Location of animals bones (= blue): 1 – Porohy, barrow 3A, grave 10; 2 – Porohy, barrow 
3A, feature 14
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• predominance of ‘deposits of domestic animals’ such as sheep (14), in-
cluding 11 astragali (ankle bones used for game), cattle (6), horse (5), goat (1);

• a few bones of wild animals red deer (1), aurochs (1) and birds (1);
• no ‘fish deposits’ [Subbotin 1993: 9-11].
It is worth reiterating that ‘animal deposits’ and ‘animal teeth’ were classi-

fied as two separate categories, with the latter seen as artefacts or components of 
‘amulets’ or ‘teeth necklaces’. The use of ‘animal teeth’ in funerary rituals of the 
Northwest Black Sea Coast is clearly detectable already in the Late Eneolithic, 
when they occur in the association with other groups of ‘animal evidence’ (deer 
antler axe-hammers, or deer depictions on tombstones) for funerary rituals [Pa-
tokova 1979: 109-110 (wolf and dog teeth pendants), 48, Fig. 19: 7 (stone slab 
from Usatovo); Patokova et al. 1989: 102]. This might justify why this type of 
evidence is actually an inspiration for a separate sub-programme aimed at inves-
tigating ‘deposits of animal bone artefacts’ (or ‘deposits of artefacts made from 
animal bones’) . in this perspective, of particular significance are materials of the 
Mamay-Gora Barrow Cemetery Complex, which yielded ‘pendants’ made from 
wolf, red deer and Rutilus frisii (fish species, member of the Cyprinidae family) 
teeth [andrykh, Toschev 2009: 214-216] .

F i g  .  5  .  location of animals bones (= blue): Porohy, barrow 3a, grave 11
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(c) New phase in studies on ‘animal deposits’ marks the comprehensive ar-
chaeological and zooarchaeological research by N.V. Rosiakova, summarized in 
her PhD dissertation: “Funerary assemblages with animal bones from Timber 
grave culture cemeteries of the cultural and historical community of the Samara 
sub-region on the Volga River” [Rosiakova 2015].

In short, as of today there is no comprehensive multi-dimensional analysis of 
the role of ‘animal deposits’ in funerary practices of ‘early barrow’ communities. 
The work carried out to date was largely focused upon their economic and adaptive 
significance rather than the semiotics of rituals, with orthogenetic and topogenetic 
analysis of the rituals in a broader context of the “Circum-Pontic culture circle“ 
[Klochko, Kośko 2013; Kośko 2013; 2014; włodarczak 2014a] .

F i g  .  6  .  location of animals bones (= blue): 1 – Porohy, barrow 3a, grave 17; 2 – Porohy, barrow 
3a, grave 22
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2. MATERIALS AND METHODS

2.1. FAUNAL MATERIALS

Archaeological and faunal data, which form a primary set of evidence to evalu-
ate ‘animal deposits’ from the ybCC, originate from the following four sites (or, 
more broadly, from the excavated components of ceremonial centres): Pidlisivka 1, 
Porohy 3a, Klembivka 1, Prydnitryanske 1 [Klochko et al. 2015a; 2015b; 2015c; 
2015d] . in addition, it is supplemented by ‘on-site zooarchaeological observations’ 
recorded in 1984-1993 conservation reports, with their subsequent re-analysis 
on the basis of available photographic documentation (dobrianka 1, Porohy 4, 
Pysarivka 3 and Severynivka 1) [harat et al. 2014; in addition to the analysis by 
a . marciniak]

Overall, we examined 22 deposits containing animal remains or grave goods 
made of animal bones . The deposits originate from the following 11 sites: do-
brianka 1 (Fig . 3: 1, 2), Klembivka 1, Pidlisivka 1 (Fig . 2: 2), Porohy 3a (Fig . 2: 3; 
4; 5, 6), Porohy 4 (Fig . 3: 3), Prydnitryanske 1-iii, Prydnitryanske1-iV, Pysarivka 

T a b l e  1

A number of identified and unidentified specimens from different cultures and sites of the 
Yampil barrow cemetery complex 

chronology/
sites eneolithic

Yamnaya 
culture

babyno 
culture

noua 
culture

unidenti-

fied total

 nisP nisP nisP nisP nisP nisP %

Dobrianka 1  8    8 2,17%

Klembivka 1   2  40 42 11,38%

Pidlisivka 1 11  28 1  40 10,84%

Porohy 3A 45 206  11  262 71,00%

Porohy 4  1    1 0,27%

Prydnistryanske 
IV  1    1 0,27%

Prydnistryanske 
III 1     1 0,27%

Pysarivka 3  12    12 3,25%

Severynivka 1   2   2 0,54%

Total 57 228 32 12 40 369 100,00%

% 15,45% 61,79% 8,67% 3,25% 10,84% 100,00%
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1, Pysarivka 3, Severynivka 1, and Severynivka 2. They represent the following 
cultural units: EN (Late Eneolithic: groups of the Tripolye culture – phase CII), 
YC, BC and NC (Table 1). The most numerous are materials attributed to the YC. 
These are 13 deposits of animal bones, accounting for 50% of the entire examined 
assemblage. Materials representing the other three cultural units are considerably 
less numerous. Eneolithic and BC sites are represented by three deposits, while the 
NC attribution is ascertained for just two recorded deposits of animal bones.

Faunal material recovered in 1984-1993 has not been quantitatively examined. 
Figures describing animal bones are only available for features investigated be-
tween 2010 and 2014. The assemblage consists of 369 fragments in total, including 
26 fragments originating from the Eneolithic, 57 fragments from the Eneolithic or 
Yamnaya culture (Porohy 3A, feature no. 2/14- Fig. 4: 2), 228 fragments from the 
yamnaya culture, 32 fragments associated from the bC, 12 fragments associated 
with the NC, and 40 culturally unattributed fragments from Klembivka .

despite the constraints indicated above, we found that the data so far docu-
mented for the ybCC offer an opportunity to significantly advance our under-
standing of funerary practices, including ‘animal deposits’ of ‘early barrow’ com-
munities (4rd/3rd-2nd millennium bC) or, more specifically, the group occupying 
the northwest borderland situated on the middle dniester route for transmitting 
cultural ideas from the black Sea region to the baltic Sea drainage basin (territory 
of the GaC and CwC) .

2 .2 . rESEarCh mEThOdS

The analysed faunal materials have been systematically studied by three re-
searchers . 

a majority of the the osteological material has been identified by ukrainian re-
searchers, yevheniya y . yanish and Oleh zhuravlov, as a part of inter-institutional 
cooperation between the adam mickiewicz university in Poznań and institute of 
archaeology, National academy of Sciences of ukraine [yanish 2012; zhuravlov 
2013-2014] .

For taphonomic analysis, arkadiusz marciniak received the faunal material 
recovered from only four features (2, 11, 14 and 17) at the yC site of Porohy 3a . 
Other materials presented in this study were not available for taphonomic analysis . 
in several cases, in addition to systematic taphonomic study, the work by marcin-
iak resulted in re-examination of earlier findings, including identification of spe-
cies or anatomical parts . as a result, all faunal materials discussed in this article 
were systematically examined in terms of a wide range of zooarchaeological and 
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taphonomic variables taking into consideration their fragmentation and generally 
a bad state of preservation .

The completeness of the material from the aforementioned four yC features 
was not reliably proven . in case of any discrepancies as to the number of bones 
between the current study and the yanish’s analysis, it was decided to stay by the 
results of the latter . This decision was primarily due to very poor condition of 
the faunal material, as indicated by a  considerable degree of its fragmentation . 
bone fragmentation is due to an advanced stage of bone mineralization resulting 
in reduced bone density . advanced calcification of osteological materials makes 
any mechanical contact with them during transport, handling, or examination in-
evitably further exacerbate fragmentation . Furthermore identifications of small 
ruminant as belonging to goats made by y .y . yanish were adopted without revi-
sion, although the material available for re-analysis prevented confirmation of such 
identifications .

as mentioned above, arkadiusz marciniak was provided with an access to 
faunal materials from only four features at Porohy 3a . They were thoroughly ex-
amined for the range of variables, such as species identification, body part distribu-
tion age, sex, and taphonomic modifications (cuts, breakages, traces of intentional 
processing) . For identification purposes, every bone fragment was examined for 
anatomical, taxonomic and taphonomic characteristics, using reference collections 
of basic domestic species . 

in the adopted analytical procedure, studied variables were recorded in the 
table in the following columns: Species, age, Sex, anatomical Part . They were 
then supplemented by a range of taphonomic observations, such as: Fragmenta-
tion, breakage, burning, and General Taphonomy .

The primary methods for determining the age at death comprise epiphyseal fu-
sion and dental eruption/wear patterns . in addition, there are also other methods, such 
as development of horn cores in ruminants or antlers in cervidae . The first method 
compares the fusion stage and fusion timing determined based on actualistic studies 
[Silver 1969] . The other method relies on the assumption that, for a specific species 
and specific teeth (usually molars or premolars), eruption time may be relatively 
precisely determined [Silver 1969], and that there is a strong correlation between 
a degree of enamel wear and age of an animal [e .g . Payne 1973; Grant 1982] .

Every faunal assemblage from an archaeological site is first of all shaped by 
taphonomic factors [lyman 1994] . They include in particular slaughtering process, 
butchering and subsequent food related practices . They leaves a  range of traces 
attributable to subsequent stages of carcass dismemberment and the meat prepara-
tion and consumption . These may include burning, fragmentation caused by car-
cass processing and marrow/fat extraction, and cut marks [Seetah 2006] . butcher-
ing practices leave numerous traces on bones related to their subsequent stages, 
such as: skinning, disarticulation, filleting, marrow processing, and consumption 
[binford 1981: 106] .
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The next step in the taphonomic analysis involved the examination of bone 
fractures. The observable shape and character of fractures, which is an outcome of 
actualistic studies [Binford 1978; 1981; 1984; Lyman 1994], makes it possible to 
distinguish their distinct forms indicative of their origin. The analysis also covered 
taphonomic factors of the biostratinomic stage [Marciniak 1996], including spe-
cifically bone weathering [Behrensmeyer 1978]. 

The following quantitative methods for the analysis of faunal remains were used: 
NISP (Number of Identified Specimens) and MNE (Minimum Number of Elements) 
[Grayson 1984; Lyman 1994; 2008; Reitz, Wing 2008]. NISP describes the number 
of specimens in each assemblage identified to a species, or, if such identification is 
not possible, to a genus or family and to an anatomical part . NiSP values are usually 
given for particular species or entire animal bone assemblage . NiSP is easy to deter-
mine as it requires counting bones identified to a particular species . NiSP values are 
cumulative, which means that NiSP values determined for various archaeological 
contexts are adding up and may be examined together . The restrictions of the method 
involve the interdependence [Grayson 1984, 23-4; lyman 2008, 36-8] . it rules out 
a possibility of determining a number of individuals contributing to recorded faunal 
remains . This is primarily due to the high degree of fragmentation affecting most 
animal bone assemblages derived from archaeological sites . moreover, NiSP may be 
affected by the varying number of skeletal elements in different species .

To eliminate irremovable restrictions of the NiSP method, mNE was also 
calculated . mNE is particularly useful for recognizing differences in body parts 
representation . The mNE method avoids counting the same skeletal element or 
fragment twice, which means that it is not affected by bone fragmentation . To 
calculate mNE, remains with the same anatomical and taxonomic identification 
are compared to find fragments that are known to come from two different skeletal 
elements/fragments . Such attribution may be made by matching fragments and 
looking for anatomical overlaps, by comparing age at death, sex, size, etc .

3 . aNalySiS OF aNimal dEPOSiTS dEriVEd FrOm CErEmONial 
CENTrES OF ThE yamPil barrOw CEmETEry COmPlEx

3 .1 . Summary aNalySiS

The faunal material subject to analysis comes from the burial contexts of nine 
sites identified as ceremonial centres of the ybCC (Table 1) . it should be noted 
that it is very unevenly distributed across these cemeteries .
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The most numerically abundant is osteological material from the site of Porohy 
3A, which yielded 262 bone fragments accounting for 71% of the studied assem-
blage. Faunal material from Klembivka 1 (NISP=42; 11.38%) and Pidlisivka 1 
(NISP=40; 10.84%) is also relatively abundant. The other six sites, i.e. Pysarivka 
3, Dobrianka 1, Severynivka 1, Porohy 4, Prydnistryanske III and Prydnistryanske 
IV, yielded 1 to 12 bone fragments each, thereby only slightly contributing to the 
overall number of bone fragments in the assemblage. 

It should be highlighted that ‘animal deposits’ in the YBCC are not ‘ritually 
extended’ to include ‘grave goods’ made from other raw materials (non-osteolog-
ical). The only exception is pottery fragments recorded in grave 2 within the cer-
emonial centre of Pysarivka 3.

Material derived from six of the nine examined sites represents just one cul-
tural unit (Table 1). Two sites yielded material attributed to three cultures. As we 
have already mentioned, the most numerically abundant osteological material was 
recovered from the site of Porohy 3A, which yielded YC, NC and Eneolithic mate-
rial, with the YC material predominating. The site of Pidlisivka 1 yielded BC, NC 
and Eneolithic material, with the BC material being most abundant. The available 
empirical material has not allowed any cultural attribution of features discovered 
at Klembivka 1. Material from one of the features has been, however, identified as 
belonging to the BC.

3.2. ENEOLITHIC

In the studied animal bone assemblage, Eneolithic material i.e. belonging to 
founders of Yampil ceremonial centres, are represented by just 57 bone fragments. 

F i g .  7 .  Species composition at sites of different cultures of the Yampil barrow cemetery complex
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T a b l e  3

Yamnaya features with animal bones at sites of the Yampil barrow cemetery complex. 

Species composition and body part representation

Species Anatomical part/ 
sites

D
ob

ri
an

ka
 1

P
or

oh
y 

3A

P
or

oh
y 

4

P
ry

dn
is

tr
ya

ns
ke

  I
V

P
ys

ar
iv

ka
 3

NISP %

G
oa

t

skull   65       65  

phalanx i 9 9  

phalanx ii 6 6  

phalanx iii 4 4  

lower tooth 2 2  

upper tooth 7 7  

sacrum 2 2  

vertebra 1 1  

horncore 48 48  

tooth 16 16  

rib 1 1  

jaw 1 1  

unidentified 8 8  

Sub-total           170 74,56%

Sh
ee

p/
go

at

skull         1 1  

phalanx ii 3 3  

phalanx iii 8 3 11  

tibia 1 1  

metacarpal 3 3  

horncore 1 1  

Sub-total           20 8,77%

W
ol

f/
do

g tooth         10 10  

Sub-total           10 4,39%

B
ir

ds unidentified     1     1  

Sub-total           1 0,44%

unidentified   26   1   27 11,84%

Total   206 1 0 12 228 100,00%
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They originate from four features, two of them discovered at Porohy 3A, one at 
Pidlisivka 1, and one at Prydnitryanske III (Table 2) .The overwhelming majority 
of the faunal material is identified to cattle (NiSP=35; 61 .4%) . in addition, sheep/
goat and red deer remains are also recorded (Fig . 7) . it is worth noting that the 
feature at Pidlisivka 1 yielded nothing but cattle bones, while all of the three spe-
cies were represented in the features at Porohy 3a (Table 2) . Our analysis of faunal 
remains allowed us to recognize anatomical distribution of bones attributed to the 
three animal species identified in the Eneolithic features (Table 2) . what is worth 
noting is that the anatomical distribution pattern in sheep/goat differs significantly 
from that in cattle and deer . For sheep/goat, nothing but long bone fragments were 
present, while for deer and cattle, there were cranial fragments and antler as well as 
cranial fragments and horncores, respectively . These significant differences should 
be linked to different ceremonial treatment of the two animal species . These obser-
vations should be, however, taken with caution, given the size of bone assemblage 
available for our analysis .

3 .3 . yamNaya CulTurE

as we have already mentioned, the yC faunal material is most numerically 
abundant in the group of four cultural units attributable to users of ritual centres of 
the ybCC . in total, 228 bone fragments from the following five sites (ceremonial 
centres) were recorded: dobrianka 1, Porohy 3a, Porohy 4, Prydnistryanske iV 
and Pysarivka 3 . The fragments were recovered from nine features, including three 
from the sites of dobrianka 1 and Porohy 3a, and one from each of the other sites 
(Table 3) . most numerous are bones of small ruminants (NiSP = 190), accounting 
for nearly 85% of the animal bone assemblage discussed in this study (Fig . 7) .

as far as the five sites are concerned, the most numerically abundant mate-
rial comes from Porohy 3a, accounting for over 90% of the yC material (Fig . 7; 
Table 3) . material from the other four sites is considerably less numerous . Porohy 
4 and Prydnistryanske iV yielded only single bones . what is worth noting is that 
bones of small ruminants constitute the largest group within the studied assem-
blage . Such bones were recognized at three of the five sites under examination . 
The significant share of goat bones in the Porohy 3a material is remarkable (NiSP 
– 170; 82,52%) . attention should also be paid to the significant share of dog/wolf 
bones from Pysarivka 3 . Two sites with the smallest number of bones yielded bird 
bones (Porohy 4) and an unidentified bone (Prydnistryanske iV) . 

Our detailed analysis of the Porohy 3a material allowed us to calculate the 
minimum Number of Elements (mNE) . Feature 11 contained fragmented maxil-
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lary bones together with a number of caprine mandible teeth . both the type and 
number of these bones permitted us to derive the mNE value of 2 . Consequently, 
we were able to recognize that the feature contained remains of at least two individ-
uals . Our analysis of sheep/goat phalanges from feature 17 permitted us to derive 
the mNE value of 6 . a number of right and left phalanges from the north west part 
of the feature allowed us to determine that the bones belonged to one individual . as 
far as phalanges discovered elsewhere within the feature are concerned, it is likely 
that the identified remains belonged to at least two individuals . Furthermore, we 
were able to determine the mNE value of 1 for both the sheep/goat mandibles and 
the sheep/goat horncores from the same feature .

anatomical analysis of 228 osteological remains from the yC features allowed 
us to reveal a  very specific body part distribution pattern (Table 3) . For small 
ruminants (NiSP=189), cranial fragments (NiSP=65), horncores (NiSP=49) and 
teeth (NiSP=25) predominate . These are followed by bones of an axial skeleton, 
including vertebrae and sacrum . it is worth noting a substantial share of phalanges 
(NiSP=33) . long bones are almost totally missing, except one tibia . it should be 
underlined that the tibia bears traces of human processing, so it may be considered 
a finished or semi-finished tool . all of the ten dog/wolf bone fragments recovered 
from Pysarivka 3 are molars (Fig . 3: 4) . One hundred and thirty-two bone frag-
ments from Porohy 3a have been sexed, with a roughly similar number of males 
and females . Other faunal remains are of indeterminable sex .

The publication of material from conservation work reports ritual remains 
found in features 4 and 6 at dobrianka 1 [harat et al. 2014: 61] . regrettably, the 
author (Valentina zahorujko) fails to specify criteria used for such specific iden-
tification . The horncore recovered from feature 2-14 at Porohy 3a has traces of 
human processing and use . it is conceivable that it might have served as a tool . re-
grettably, the available archive material does not offer any further details . Feature 
2 at Pysarivka 3 yielded sheep/goat cranial and horncore fragments [harat et al.  
2014: 118-121] . both fragments were found in the southern part of the pit . The 

T a b l e  4

Babyno features with animal bones at sites of the Yampil barrow cemetery complex. Spe-

cies composition and body part representation

Species 
Site Cattle Pig Red deer Unidentified NISP %

Klembivka 1/1 1 1     2 6,25%

Pidlisivka 1/5       28 28 87,50%

Severynivka 1/4     1 1 2 6,25%

NISP 1 1 1 29 32 100%

% 3,13% 3,13% 3,13% 90,63% 100,0%  
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cranial fragment was found lying face down in such a way that the horns would be 
pointing northeast . The goods deposited inside the pit included a dog/wolf tooth 
necklace as an amulet .

3 .4 . babyNO CulTurE

The bC materials are represented by as few as 32 bone fragments (Table 4) . 
They were recovered from the following three sites: Klembivka 1, Pidlisivka 1 and 
Severynivka 1 . The material from Pidlisivka 1 (NiSP=28; 87 .5%) is most numeri-
cally abundant . unfortunately, none of the bC bone fragments from this site has 
been identified to species (Table 4) . Overall, species attribution from this culture 
was done for just three bone fragments identified as cattle, pig, and red deer . The 
red deer bone was actually a  perforated tooth, accompanied by an oval buckle 
made of bone unidentifiable to a species .

3 .5 . NOua CulTurE

The NC material is least numerically abundant in the group of the four cultural 
units discussed in this study . The material consists of as few as 12 fragments, ac-
counting for just 3 .25% of the studied assemblage . The fragments were recovered 
from two features at Porohy 3a and one feature at Pidlisivka 1 (Table 5) . all bone 
fragments from Porohy 3a come from horse, while the bone fragment from Pidli-

T a b l e  5

Noua features with animal bones at sites of the Yampil barrow cemetery complex. Spe-

cies composition and body part representation

Species 

Site

Red deer Horse Total

humerus Species 
subtotal sacrum tail 

vertebrae
Species 
subtotal NISP %

Podlisivka 1 1 1     0 1 8,33%

Porohy 3A   0 6 5 11 11 91,67%

NISP 1 1 6 5 11 12 100,00%

%   8,33%     91,67% 100%
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sivka 1 comes from red deer (Table 5).The remains of horse consist solely of a sa-
crum and a caudal vertebra . The preserved fragment of the red deer bone belongs 
to a humerus (Table 5) .

4 . ‘aNimal dEPOSiTS’ OF ThE yamPil barrOw CEmETEry 
COmPlEx FrOm ThE PErSPECTiVE OF aNalOGOuS  

maTErial aNd TOPOGENETiC rEFlECTiONS  
FrOm ThE NOrThErN blaCK SEa rEGiON

Our aim in this chapter is to identify a transformation of ritual norms involv-
ing ‘animal de-posits’(discussed in Chapter 4), which have been documented in 
the ybCC, and set it in the broader spatial and cultural context . This will primar-
ily include the ‘non-yampil’ forest-steppe (Podolia – see Chapter 5 .1) and steppe 
(budzhak steppe – see Chapters 5 .2 and 5 .3) of the middle dniester area, with 
‘yamnaya-Catacomb’ funerary rituals identified on the North black Sea Coast or 
in Ciscaucasia (Chapter 5 .4) (Fig . 1) . 

4 .1 . dNiESTEr FOrEST-STEPPE PErSPECTiVE OF POdOlia barrOwS

as far as yC graves are concerned, which represent a predominant type of 
Yampil barrows, the number of burials containing animal bones (including arte-
facts made from animal bones) is small: such burials are recorded only in 9 of 76 
features (11 .8%) . a number of such burials for the entire Podolia zone, comprising 
such barrow complexes of the forest-steppe on the left or right bank of the dniester 
river as yampil, Kamienka, mocra or Tymkove, is even smaller (7 .1%) .

it is striking that tools are only incidentally recorded: in addition to graves 2 
and 3a/10 at Porohy (Fig . 4: 1), tools were present only in barrows at Okniţa, sub-
district of Kamienka (awls from graves 6/5 and 7/8, a pin from grave 4/1, and an 
object of an unidentified function from grave 4/4 at Okniţa) [manzura et al. 1992: 
116, Fig . 14: 5; 117, Fig . 15: 3; 123, Fig . 21: 4; 131, Fig . 29: 7] . when we look 
at the entire Northwest black Sea Coast, we see that although bone tools were not 
an inseparable element of grave goods, they tended to be more frequent and more 
diversified in the steppe (‘budzhak’) zone [Subbotin 2003: 92-102] . a similar in-
cidental occurrence is demonstrated for bone ornaments, which were present only 
in one grave of the Yampil-Podolia YC, i .e . feature 3/2 at Pysarivka (Fig . 3: 4) . 
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They comprised pendants made from dog/wolf molars. Although this specific type 
of pendant is known from the YC and CC graves [Shaposhnikova et  al. 1986; 
Bratchenko 2001: 79, Fig. 5: 7], it does not fall within the category of ‘universal’ 
forms (such as dog/wolf canine tooth pendants, or bag- or butterfly-shaped pen-
dants made from deer teeth) widespread across the Eurasian steppe and among 
Central European cultural groups of the Final Eneolithic .

what is remarkable about the Yampil burials attributable to the yC is the pres-
ence of small ruminant remains, such as goat crania in the graves at Porohy (fea-
tures 3a/11, Fig . 5 and 3a/17, Fig . 6: 1) and Pysarivka (feature 3/2, Fig . 3: 4) or 
the distal limb bones of sheep/goat in the graves at Porohy (feature 10, Fig . 4: 1) 
and dobrianka (features 1/4 and 1/6 – Fig . 3: 1,2) . as for dobrianka, these were 
only third phalanges . in addition to astragali (so far not discovered in any of the 
Podolia barrows), there were caprine limbs in the yC graves of the ingul zone 
[Shaposhnikova et al. 1986: 21] as well as on the middle ingulets [melnik, Steb-
lina 2013: 49] and in the lower dnieper region [Nikolova et al . 2011: 148] . The 
limb bones were present in graves of the late phase of the yC [Fomenko 2004: 49] 
and ingul CC [Fomenko 2005: 51], being particularly numerous east of the Sea of 
azov [andreeva 2009: 109, 110] .

in all of the three cases, sheep/goat limb fragments recovered from the Yampil 
graves were deposited on the bottom of burial pits, with two instances having been 
placed next to the elbow of the deceased . in contrast, goat crania were placed on 
the pit step, right beneath the timber roof of the burial chamber .

animal bone deposits (sacrificial meat) occurred rarely in the context of the 
Podolia YC graves: if they did, the bones were placed next to the burial pit (feature 
1/8 at dobrianka) or above the skeleton, within the burial chamber (feature 7/5 
at Okniţa; grave 1/13 at mocra) . animal sacrifices, involving whole or parts of 
carcasses, were parts of the ritual recorded for Northwest black Sea Coast in the 
Eneolithic (usatovo group of the Tripolye culture) as well as in the Early bronze 
age . The similarity of recorded practices makes some believe that there is a link 
between the yC customs and the older Eneolithic belief systems [razumov et al. 
2016: 190] . 

The discovery of a pig mandible in grave 3/4 at mocra is unique [Kashuba 
et al. 2001-2002: 215] . The grave also contained a vessel, which exhibited fea-
tures typical of the Global amphora culture [Szmyt 2013: 96], whose communi-
ties manifested increased occupational activity also in the Podolia region . as pig 
mandibles are a typical element in ritual practices of the GaC [wiślański 1966: 
43], the discovery at mocra may be indicative of yet another piece of evidence for 
‘Central European influences’ in the yC [Szmyt 1999; 2000; 2009] .
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4.2. DNIESTER FOREST-STEPPE PERSPECTIVE  OF BUDZHAK BARROWS 

It is by no means easy to reveal the meaning or character of the achieved results 
without reference to ‘animal deposits’ recorded for the Budzhak community, for 
which the forest-steppe of the Middle Dniester Area is sometimes referred to as the 
‘specific territorial group’ [Ivanova, Toschev 2015: 362]. 

This goal cannot be satisfactorily achieved due to a limited number of empiri-
cal data, as already indicated in Chapter 2 . Just two of the published results of the 
archaeologically investigated barrows of the Budzhak zone present a relatively sat-
isfactory set of archaeological and faunal data comparable to those for the ybCC . 
These two publications were published Evgenij V . yarovoy and his associates: Bar-
rows of the Budzhak Steppe and Barrows of the Eneolithic – Bronze Age of the 
Lower Dniester Area [Chabotarenko et al. 1989; yarovoy 1990] .

The first book published in 1989, reports ‘animal deposits’ unearthed in 11 
graves from the following four ceremonial centres:

balaban (barrows/graves: 13/18=yC; 21/5=yC?); 
ursoaya (barrows/graves: 3/6=yC; 3/11=CC; 3/12=yC); 
Kirkaeshty (barrows/graves: 5/2=yC); 
Khadzimys (barrows/graves: 2/1=bC; 2/8=bC; 2/12=bC; 2/15=bC; 2/17=yC)
in the centres of balaban, ursoaya, and Kirkaeshty, ‘animal deposits’ (N=11)

occurred in 21 .56% of all investigated graves(N=51 graves from the yC, CC or 
bC) . They appeared pre-dominantly in yC burials (N=6; accounting for 11 .76% of 
the total assemblage) and for 18 .75% of all yC graves (N=32) . These were followed 
by bC burials with the share of 7 .84% of the total assemblage (N=4), accounting 
for 30 .77% of all bC graves (N=13) and CC burials with the share of 1 .96% of the 
total assemblage (N=1), accounting for 16 .67% of all CC graves (N=6) .

Published in 1990, the second book mentions ‘animal deposits’ only in one 
feature with complex ‘deposits’ and in 19 graves from the following three ceremo-
nial centres:

Novye raskaetsy (barrows/graves: 1/12=CC; 1/27=bC; 1/30=bC; 2/1=yC) 
Purcari (barrows/graves: 1/21=EN-usatovo; 1/27=bC; 2/13=EN-usatovo; 

3/1=EN-usatovo; 5/7 = bC) 
Olaneshty (barrows/graves: 1/4=CC; 1/5=bC; 1/7=bC; 1/17=bC; 1/18=bC; 

1/19=bC; 1/32=yC; 4/2=bC; 8/1=bC; 8/7=yC; 14/ =CC) . 
in the centres of Novye raskaetsy, Purcari and Olaneshty, ‘animal deposits’ 

occurred in 22 .22% of all investigated graves (90 graves from the EN-usatovo, 
yC, CC and bC) . Predominant were bC burials with a share of 12 .23% of the total 
assemblage (N=11 graves), accounting for 32 .35% of all bC graves (N=34) . They 
are followed by few burials of other cultures (3 graves each); however, they differ 
in terms of the frequency of ‘animal deposits’ in each of the cultural units: EN-
usatovo =100% (N=3), yC=9 .09% (N=33), CC=15% (N=20) .
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F i g .  8 .  Purcari, barrow 1, grave 21 (Moldova). Usatowo group ceremonial centre with a complex 
composition of ‘animal deposits’: 1 – grave 21 and grave goods; 2 – cult feature [after yarovoy 1990]

The comparative analysis of the Podolia zone and Budzhak zone reveals that 
the number of ‘animal deposits’ in funerary contexts is doubled for the lower dni-
ester area, i .e . budzhak steppe, especially in the bC period . it is worth noting an 
increased number of grave goods, in particular bone buckles .

4 .3 . iNTErPrETaTiVE CONTExT OF ThE budzhaK CErEmONial 
CENTrES wiTh COmPlEx ‘aNimal dEPOSiTS’:  

PurCari-GliNOyE TyPE

Of particular significance for the Budzhak zone, is the Eneolithic feature from 
the usatovo group or phase Cii of the Tripolye culture with a complex ‘animal 
deposits’ . it was recorded as a central (foundation) burial at Purcari, southern 
moldova . it is defined as ‘ritually atypical’ because of the complex character of 
‘animal deposits’ [yarovoy 1990: 62-70] . 
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What makes the feature distinctive is the fact that the ‘animal deposits’ origi-
nated from a complex ritual cycle that involved (a) burial pit (foundation burial 
in a barrow of ‘an adult’ with clearly detectable skeletal pathologies who was ac-
companied with a very rich array of grave goods; in terms of a social hierarchy, 
it may be interpreted as ‘a princely burial’); and (b) close vicinity of the burial 
pit (Fig . 8) .

a. a complete dog skeleton with its head to the south, was placed on wooden 
logs of the roof . a caprine articulated skeleton without a cranium was deposited 
approximately 1 m away from arm bones of the deceased adult, along the longer 
axis of the burial pit . Next to the left arm of the deceased, there was a hoe made 
from a young red deer’s antler . On the head of the deceased, there were approxi-
mately 200 beads made from bird spongy bones (and 25 larger jet beads) . more-
over, the deceased was buried with: 8 metal objects made of ‘arsenical bronze’, 
including a dagger, a knife, an axe, an awl, a perforator, ornaments and 5 vessels .

b. approximately 2 m east of the burial pit, a  ‘ritual pit’ was identified . 
The spectacles-shaped pit included two cavities and contained cranial fragments, 
limb bones, a pelvis and an astragals of a young horse, large tibias belonging to 
one young and one old bull, and bones of one sheep/goat, all placed at various 
depths .

any in-depth insight into the ritual cycle outlined above is prevented by un-
availability of (taphonomic and ‘isotopic’) analysis of the faunal material . what 
we can say at this stage is that we are dealing here with an elite ritual rooted in 
the late Eneolithic tradition, involving deposition of birds as well as domesticat-
ed and wild mammals in graves, either inside or outside sacrificial pits . research 
on the barrow at Glinoye in the lower dniester area carried out by razumov 
opens up a new opportunity for studying this type of ‘animal deposits’ [razumov 
et al. 2016] . Thus, the Purcari-Glinoye type rituals urgently require a dedicated 
research project . 

5 . dONETS aNd CiSCauCaSiaN iNSPiraTiONS

Stanislav N . bratchenko pointed out that the 3rd millennium bC witnessed the 
practice of depositing distal limb segments and heads of sheep, goat and cows in 
graves . Such practice is recorded on the anatolian plateau as well as in features 
datable to the early phase of the Catacomb culture in the Ciscaucasian, don and 
donets regions [bratchenko 2001: 56] . in the Ciscaucasian zone, such practice 
can be traced back to the Eneolithic, while in the Novotitorovka culture, it mani-
fests itself in nearly 50% of all burial features [Trifonov 1991; Gey 2000] . accord-
ing to S .N . bratchenko [2001: 73], the distribution of this particular component of 
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the ritual accompanied the spread of other characteristic traits of the Ciscaucasian 
zone.

It is also west of the Dnieper where caprine distal limb segments occurred in 
graves attributed to the Catacomb culture, in particular in its early phase [Kaiser 
2003: 228]. Largest concentrations of such deposits come from the Dnieper zone. 
Animal crania and mandibles are less often deposited in the graves of the west-
ern Catacomb culture [Kaiser 2003: 227, Fig. 84: 2]. It was most probably under 
the influence of this early Catacomb culture that similar elements became present 
among grave goods of the late phase of the YC in the Lower Dniester and Lower 
Bug zones, as well as at the Ingulets River, in Crimea and in the Lower Dnieper 
Area [Shaposhnikova et al. 1986: 21]. Associated with the late phase of the YC, the 
finds from Dobrianka and Porohy are currently regarded as a unequivocal mani-
festation of the eastern practices in the funerary ritual in the forest-steppe of the 
Northwest black Sea Coast . The finds are indicative of relations the yC communi-
ties had with the Southern bug area [Klochko et al. 2015d; ivanova 2015] . 

The similar context and possibly roughly the same chronological horizon are 
shared by animal astragali, which occurred in the graves of the yC and CC of the 
Northwest black Sea Coast [ivanova 2001: 92-93] . Not yet discovered in any Podo-
lia feature, astragali are usually considered to have been used for gaming [yarovoy 
1985] or divination [ivanova 2001: 92] . They came with the whole set of new ele-
ments whose importance in funerary practices grew at the end of the 1st half of the 
3rd millennium bC . it is likely that the presence of astragali was also a sign of the 
aforementioned ‘donets and Ciscaucasian insights’ .

6 . FuNErary riTualS wiTh aNimalS iN ThE CONTExT  
OF COrdEd warE aNd GlObular amPhOra  

CulTurES FrOm ThE balTiC zONE

when the above-described uses of animals at funerary rituals are compared 
with those in the Central European CwC and late phase of the GaC, significant 
differences become clear . it is particularly in the CwC that the frequency of graves 
with bone or antler tools is considerable . This is especially evident at the cemeter-
ies of the CwC in lesser Poland (małopolska), where bone and antler objects were 
inseparable elements of the tool inventory present in graves, in particular those of 
adult males . Such tool types (chisels, awls with preserved hafts, tools made from 
wild boar tusks, antler wedges, and retouching sticks) are rarely encountered in 
graves attributed to the yamnaya culture of the Northwest black Sea Coast . These 
comprise major elements of the tool set, being a typical category of grave goods . 



217

The CWC ritual did not see the custom of depositing whole or parts of carcasses. 
Essential to the GAC rituals, the practice of placing the remains of cattle, pigs 
and small ruminants next to the remains of the deceased disappeared in the CWC. 
Moreover, deposition of grave goods became restricted to the bottom of burial pits/
catacombs.

As outlined above, the differences between the zones subject to our compari-
son appear to be so distinct due to a pronounced dominance of empirical materials 
datable to the late phase of the CwC . in the earlier phase (marked by the construc-
tion of most of the Final Eneolithic barrows: generally from 2800 to 2600 bC), 
funerary behaviour as regards ‘animal deposits’ were clearly less standardized . 
They were also less recognizable, because of the dearth of empirical material . at 
this stage, the dominant rituals find parallels in the steppe/forest-steppe zone . They 
were well manifested in barrow 1 at miernów [Kempisty 1967] . it contained a dog 
burial placed next to the burial pit4 . The deceased were accompanied by various 
bone artefacts, such as tools, ornaments or insignia .

hence, the differences between the ‘Central European’ ritual tradition with the 
use of ‘animal deposits’ of the early phase of the CwC and the similar ritual prac-
tices of the late Eneolithic and beginning of the Early bronze age in the northern 
black Sea area are, therefore, less prominent .

FiNal rEmarKS 

Funerary practices of the early barrow Dniester communities reveal a mul-
tidimensional character of animal deposition . They seem to originate from three 
intertwined distinct traditions: 

• ‘Post-Eneolithic tradition’– characterized by the deposition of bird re-
mains as well domestic and wild mammals in graves, hearths, or sacrificial pits, or 
outside thereof within the barrow structure;

• ‘Eastern tradition’– deposition of selected anatomical parts of domestic 
animals (mainly goats and sheep), primarily associated with the late phase of the 
yC and CC;

• reception of practices characteristic of the GaC in Central Europe .
in the rituals of the CwC in Central Europe, the use of animal remains in 

funerary practices does not seem to have played any significantly role, although 
some elements find surprising parallels in the baltic Sea zone . among the paral-
lels, there is a rare custom of depositing dog skeletons in graves (with nearly a total 
absence of sacrifices of whole carcasses of other animal species), recorded both 

4 For a similar arrangement, see: barrow no . 1 at Tudorovo, budzhak zone [melnyk, Steblyna 2013] .
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for the CWC in Lesser Poland (Małopolska) [włodarczak 2006] and for the early 
CC [Kaiser 2003: 228] . while the significance of animal use in funerary rituals 
was considerably less pronounced in the CwC compared to the black Sea culture 
circle, a omnipresence of bone objects (mainly ornaments) is noticeable . artefacts 
such as pendants made from dog/wolf canine teeth or bag shaped pendants made 
from deer teeth were present in both cultural zones and seem to prove the existence 
of shared cultural beliefs .

Translated by Piotr T. Żebrowski
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ABSTRACT

In 2015 near the village of Ivonivka, Mohyliv-Podilskyi Region, Vin-
nytsia Oblast, a hoard of copper objects was found by chance by the 
river murafa . The majority of objects belonging to the hoard were 
fashioned out of a rather pure copper with a combination of admix-
tures, which can be named ‘the ivonivka group’ .
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up to only some years ago among the research results of barrow complexes 
along the middle dniester – Kamenka/Ocniţa and Yampil barrow cemetery com-
plexes there was a lack of data related to metal objects from the yamnaya culture 
(yC) and decline phase of Eneolithic culture [manzura, Klochko, Savva 1992; 
Kośko, Potupczyk, razumow (Eds) 2014; Kośko (Ed .) 2015; Klochko et al. 2015] . 
in this context, the discovery of a hoard of metal goods near the village of ivonivka 
in the upper course of the murafa, has significantly changed our conception of the 
beginnings of copper metallurgy and early phases of its development in this north-
ern part of the black Sea region . 

in 2015 near the village of ivonivka, mohyliv-Podilskyi region, Vinny- 
tsia Oblast, a hoard of copper objects was found by chance by the river murafa 
[Klochko, Kozymenko 2016: 2 .1 .16] . The circumstances related to the discovery 
of the hoard, precise localisation and its connection to the settlement or encamp-
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ment, remain unknown. The discovery though, on the western border of the Yampil 
barrow cemetery complex is in a  particular way associated with it [Potupczyk, 
razumow 2014: Fig . 1 .2: 1] .

1 . dESCriPTiON OF ThE iVONiVKa hOard

The hoard contained: 1 . shaft-hole axe, length 11 .2 cm, blade width 5 .4 cm, 
butt width 2 .8 cm, butt diameter 2 .1 and 2 .2 cm; 2 . bit, length 10 .1 cm, diameter 
1 .0 cm; 3 . adze, length 7 .6 cm, blade width 3 .6 cm, thickness 0 .6 cm; 4 . adze, 
length 7 .4 cm, blade width 3 .2 cm, thickness 0 .4 cm (Fig . 1) .

a spectral analysis of objects from the hoard was conducted by T .yu . Goshko 
at the laboratory of the institute of archaeology, NaN ukraine (Tab . 1) . 

F i g  .  1  .  hoard from ivonivka . ivonivka, mohyliv-Podilskyi region, Vinnytsia Oblast [after Kol-
chko, Kozymenko 2016] . See Tab . 1: 1 – analysis number 1330 . 2 – analysis number 1331, 3 – 
analysis number 1328, 4 – analysis number 1329
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Ta b l e  1

Spectral analysis of objects conducted by T.Yu. Goshko at the laboratory, Institute of 
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The majority of objects belonging to the hoard were fashioned out of a rather 
pure copper with a combination of admixtures, which can be named ‘the ivonivka 
group’ (Tab . 1: an . nr . 1328 – 1331), whereby one of the adzes was made out of an 
arsenic metal alloy from the arsenic group, whose contents is greater than 1% (see 
below for the chronology of arsenic bronzes appearing in the region) .

The shaft-hole axe from the ivonivka hoard was cast in a  ‘close’ two-part 
mould (Fig . 1: 1), of a  rather advanced technology . This ought to be related to 
a later chronology, to that of a ‘late pit grave’ phase, which in the middle drainage 
basin of the dniester is dated to 2650-2500 bC [Yampil dating of the decline yC – 
Goslar et al . 2015: 281-282] . in respect to this axe, in my opinion, the description 
‘Ivonivka type’ is the best fit, belonging to the decline yC . 

The objects from the ivonivka hoard (Fig . 1: 2) are one of a kind; it is the first 
discovery of such a find of a metal tool from the early bronze age in the north-
ern black Sea region . The artefacts from the hoard (Fig . 1: 3, 4) have a similar 
form to that of Eneolithic ‘usatovo’ and ‘maykop’ flat axe-adzes in the anatolia 
tradition, though differing significantly in their smaller dimensions, though among 
‘maykop’ samples there also occur similarly small products (Fig . 12: 4-6; 7) .

it is possible to suggest that the ‘ivonivka hoard’ reflects the craftwork of 
a master carpenter, which ought to be dated to the late phase of the yC . it is par-
ticularly interesting to find analogies of this with the wooden cart from site 6 in 
Pysarivka near yampil [harat, Potupczyk, razumow 2014: 142-145] in respect to 
its possible constructors and place of workshop .

2 . ThE iVONiVKa hOard iN ThE CONTExT OF rESEarCh ON ThE 
OldEST mETallurGy iN ThE EaSTErN CarPaThiaNS,  

POdOlia aNd VOlhyNia . 

The other signs of metallurgy in the eastern Carpathians, Podolia and Volhynia 
continue to find little study . The research of N .V . ryndina on the metallurgy of this 
region [ryndina 1971, 1980, 1998] despite everything have left the exploitation 
of local deposits by the most chronologically distant of regional metallurgists an 
unresolved question . 

Our research, conducted together with geologists and metallurgists have some-
what broadened our concept of copper ores in the region and their exploitation in 
the period of the Tripolye culture [Klochko et al . 2000; Kloczko et al . 2003] .

yu .N . maleev [1976] wrote on the local metallurgy in the decline bronze age 
– on the basis of materials from the myshkovychi site, Gava-holihrad culture as 
did Goshko [2011] – the basis of spectral and metalographic research of objects 
from the cemetery complex in hordiyivka (Gordievka) .
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The above research field gained further perspective in the Carpathian – Vol-
hynia “Willow Leaf” study at the Metallurgy Centre of the ‘Circum-Pontic metal-
lurgical province’ [Klochko, Klochko 2013: 54-55].

F i g .  2 .  The hoard from the Velyka Kisnytsia site, Yampil Region, Vinnytsia Oblast [after Kloch-
ko, Kozymenko 2016]. See Tab. 1: 3 – analysis number 1360, 4 – analysis number 1361, 5 – analysis 
number 1359 1361, 8 – analysis number 1362,1363, 9 – analysis number 1364

F i g .  3 .  Discs from the Velyka Kisnytsia hoard, Yampil Region, Vinnytsia Oblast
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The most recent attempt to use information gained at commercial Internet auc-
tions related to new complexes of the Cucuteni-Tripolye culture, discovered through 
the use of metal detectors on the Dniester drainage basin and eastern Carpathians 
undertaken by V. Dergachev [2016], demonstrated the significant potential of this 
research direction in the context of a total disintegration of relic preservation in 
post-Soviet Eastern Europe . 

The above-mentioned article brings to research practice in particular complex-
es and objects from a huge collection, studied, investigated and recently published 
by us [Klochko, Kozymenko 2016], which to a significant degree change our con-
cept of the metallurgy of prehistoric communities in the Eastern Carpathians and 
Podolia .

2 .1 . CONTExT OF ThE OldEST, ENEOliThiC mETallurGy iN ThE middlE 

dNiESTEr draiNaGE baSiN aNd POdOlia . 

First and foremost, four new complexes subject to research have been intro-
duced, discovered both in the area of the (a) Yampil barrow cemetery complex 
and (b) in neighbouring regions, situated more to the west of Chernivtsi Oblast, 
Khmelnytska Oblast and Ternopil Oblast .

a. The hoard from the Yampil barrow cemetery complex: Velyka Kisnytsia 
yampil region, Vinnytsia Oblast .

in 2015 a hoard of copper objects was found near the village of Velyka Kis-
nytsia, at the Tripolye culture settlement, dated to period b [Klochko, Kozymenko 
2016: 1 .2 .48] . The ‘Velyka Kisnytsia hoard’ contained: 1 . a multi-coil bracelet 
(?) from a rod with a diameter of 0 .3 cm, diameter 15 cm, length 5 .2 cm (a second, 
similar bracelet, damaged by a plough, was not included in the collection); 2 . disc, 
ornamented punch, diameter 7 .8 cm, height of cone 1 .3 cm; 3 . disc, ornamented 
punch, diameter 8 .5 cm, height of cone 1 .4 cm; 4 . disc, ornamented punch, diam-
eter 7 .8 cm, height of cone 1, 1 cm; 5 . disc, ornamented punch, diameter 14 cm, 
height of cone 2 .6 cm; 6 . Pendant, measuring in length 4 .8 cm; 7 . Pendant measur-
ing in length 3 .5 cm; 8 . double-twined piped beads measuring in length from 3 .7 
to 4 .4 cm, thickness from 1 .5 to 2 .0 cm; 9 . round beads with a diameter of 0 .6 cm . 
(Fig . 2) .

Of particular note are the discs found in the hoard, ornamented by means of 
indentation in the form of anthropomorphic figures (?), Similar to Eneolithic goods 
from the dunaj region (Fig . 3) .

The ‘Velyka Kisnytsia hoard’ is the oldest hoard of copper objects from the 
Tripolye culture, among those found in ukraine . On the basis of chronological 
analysis of ceramic ware from the settlement (conducted by m .y . Videiko) it can 
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be dated to the BI phase of this culture. Objects from the hoard possess analo-
gies to those from Romania, the Hăbăşeşti settlement and Brad Cucuteni culture, 
phases A2-B1 [Mareş 2012] (Fig. 4).

The copper in the ‘Velyka Kisnytsia Hoard’, on the basis of micro-admixtures 
content, can be divided into two basic groups: An. 1362 – 1364 and An. 1359 – 
1361. The latter is similar to the metal from the ‘Ivonivka Hoard’ (Tab. 1) . The 
similarity of micro-admixtures content in copper from hoards of such diverse 
chronology points to the one and the same, clearly local, source of raw materials . 

F i g  .  4  .  Finds from hoards in romania: brad (1-3) and hăbăşeşti (4) [after mareş 2012]
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F i g .  5 .  The Kelmentsi Hoard. Kelmentsi Region, Chernivtsi Oblast [after Klochko, Kozymenko 
2016]. See Tab. 1: 2 – analysis number 1358, 3 – analysis number 1355, 4 – analysis number 1357, 
5 – analysis number 1356

F i g .  6 .  Letychiv Hoard. Letychiv Region, Khmelnytskyi Oblast [after Klochko, Kozymenko 2016]
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Clearly, these are Dniester copper-bearing sandstones, whose exploitation by Tri-
polye culture metallurgists has already been recorded [Klochko, et al. 2000; Klocz-
ko, et al. 2003] on the basis of materials in the Upper Dniester drainage basin. 

b. Hoards from the Dniester drainage basin, found beyond the Yampil barrow 
cemetery complex: 

(ba) hoard of ornaments, Kelmentsi Region, Chernivtsi Oblast, represents the 
local crafts of several types of ornaments from the decline Tripolye culture, from 
local raw materials; (bb) assemblage, discovered Letychiv Region, Khmelnytskyi 
Oblast most likely related to the work of ornamentation is of miners, perhaps also 

F i g .  7 .  The hoard from the Loshniv site, Terebovlia Region, Tarnopil Oblast [after Klochko, 
Kozymenko 2016]. See Tab. 1: 1 – analysis number 1332, 2 – analysis number 1327
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miners of ore; (bc) assemblage from the village of Loshniv, Terebovlia Region, Tar-
nopil Oblast, as the first find of arms and work tools belonging to the Gordineşti 
group, late Tripolye culture. 

ba. In 2015, Kelmentsi Region, Chernivtsi Oblast, a hoard was found (Fig . 5) 
[Klochko, Kozymenko 2016: 1 .2 .49] at the Tripolye culture settlement .

The ‘Kelmentsi hoard’ found in a vessel from the Ci stage of the Tripolye 
culture, contained: 1 . Vessels; 2 . Spiral twined beads; 3 . Chisel (length 10 cm; 
thickness 1 cm; blade width 1 .6 cm); 4 . rings; 5 . Funnel beaker pendants (Fig . 5) . 
This is the first hoard of a Tripolye master craftsman – of copper ornaments . metal, 
from which the goods were made, part of this hoard, is homogenous (Tab . 1: an . 
1355 – 1358) and another sample, analogous to the raw material of products from 
the settlement of hlybochok [Klochko, et al . 2000; Kloczko, et al . 2003] .

bb . indirect proof of local copper extraction in the Eneolithic is the hoard, 
discovered in 2005 letychiv region, Khmelnytskyi Oblast [Klochko 2016: draw-
ing 5] (Fig . 6) . 

The ‘letychiv hoard’ contains four objects: a unique, massive shaft-hole axe-
mattock with a long pipe sleeve, measuring in length 15 cm; a miniature axe-adze, 
measuring in length 11 cm (sceptre head) and two pendants in the form of axe-adze 
models, measuring in length 5 .2 and 3 .4 cm (Nicholas elements) . in general, these 
finds as a whole remind us not a hoard, but the grave furnishings of an ore miner 
(axe-mattock models in the form of a sceptre and pendants can be understood as ex-
amples of the secularisation of work tools belonging to ore miners and their work) . 

F i g  .  8  .  daggers and flat axe-adzes of the usatovo culture, Odessa Oblast and moldavia: 1 . usa-
tovo 1 .1 .1; 2 . usatovo 1 .3 .1; 3 . Sucleia 3; 4 . usatovo 1 .9 .8; 5 . usatovo 1 .13; 6 . usatovo 1 .12 .1 . [after 
Klochko 2001] . Flat axe-adzes of the maykop culture, northern Caucasus: 7 [after Chernykh 1966]
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bc. In 2016 a hoard was discovered near the village of loshniv, Terebovlia 
region, Tarnopil Oblast (Fig . 7) [Klochko, Kozymenko 2016: 1 .3 .49] .

The hoard from the loshniv site contains: a mediterranean dagger (usatovo), 
length 20 .4 cm, thickness 0 .5 cm, handle width 5 .2 cm (an . nr 1332) and adze (flat 
shaft-hole axe) Small-asian (usatovo, or also maykop), length 13 .6 cm, thick-
ness 0 .5 cm, blade width 5 .6 cm (an . nr 1327) (Fig . 7, Tab . 1) . both objects were 
fashioned out of arsenic bronze . Such an assemblage of objects (dagger and shaft-
hole axe) is characteristic for ‘Princely’ burials of the usatovo (group), late Tri-
polye culture [Klochko 2001: 43-49, Fig . Tab . 1, 9; Klochko 2006: 34-37, drawing 
9, 11] . Similar, flat axe-adzes are also known in maykop culture in the northern 
Caucasus [Chernykh 1966] (Fig . 8) . usatovo products fashioned out of arsenic 
bronze, anatolia type, are considered to be the oldest products fashioned out of 
bronze in the northern black Sea area [ryndina, Konkova 1982] . The hoard from 
the loshniv site, which in all probability belongs to the Gordineşti group, late Tri-
polye culture, demonstrates that arsenic bronzes of the anatolia type are becoming 
widespread from the second half of the 4th mill . bC in the entire dniester drainage 
basin as far as its northern course . 

2 .2 . ThE CONTExT OF ‘Early brONzE’ mETallurGy ON ThE middlE 
dNiESTEr draiNaGE baSiN aNd POdOlia .

The ‘ivonivka hoard’– the first such find in ukraine and the second after the 
‘Vîlcele or baniabic/bányabükk hoards’, discovered in romania, Cluj, Transylva-

F i g  .  9  .  main axe types of the hoard from Vîlcele (baniabic/bányabükk), Cluj, Transylvania, 
romania [after Vulpe 1970]
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F i g .  1 0 .  The barrow near the village of Pidlissia, Brovary Region, Kiev Oblast, Ukraine, burial 
1/2 (1); Silver Temple rings (2); shallow navy blue-pestle (3); copper shaft-hole axe (4). [after 
Bratchenko, Klochko, Soltys 2000]
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nia [Roska 1933; Vulpe 1970, 27, № 1–32, Taf. 1, Taf. 2, Taf. 3. 25–32] in respect 
YC hoards. The ‘Vîlcele Hoard’ contained 32 objects – only axes – whereas the 
‘Ivonivka Hoard’ boasts an entire set of tools for fashioning wood: shaft-hole axe, 
two adzes and a bit, being the first such hoard of a master-carpenter of the yC . 

despite the fact that the axes from the ‘Vîlcele hoard’ are rather differentiated 
in respect to their form and technology of production (some were cast in open-cast 
moulds, while others – enclosed two-part moulds, whereby in the latter the respec-
tive axe forms of rather differentiated form and technology of production were 
linked) (Fig . 9) . all of these are traditionally recorded as the one type by Vulpe 
[1970], as baniabic/bányabükk, considered to be the oldest type of axe with an 
opening for a shaft hole, in the Carpathian basin (shaft-hole axes in the Carpathian 
basin) [dani 2013] . 

in this context, there has been recent mention on the fact that the evolution 
of shaft-hole axes began in the northern black Sea area as early as the Eneolithic 
from axes of the Sokolov type, which subsequently link axes of the ‘Pidlissia and 
baniabic/bányabükk type’ [Klochko, Klochko 2013: 54-55] .

in earlier literature, based on a new find of an analogous axe, cast in an open 
mould form, in a yC early pit burial (deceased placed in a supine position with legs 

F i g  .  1 1  .  metal objects: 1 – ingot of ‘raw copper’ from the humentsi site, Kamianets region, 
Khmelnytskyi Oblast [after Klochko, Kozymenko 2016]; 2 – bronze tiles from the inhumation, 
Prydnistryanske i/4 [after Klochko, et al . 2015] . See Tab . 1: 1 – analysis number 1042
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F i g .  1 2 .  Casting mould from Zherdenivki, Haisyn Region, Vinnytsia Oblast (1); casting mould 
from Pysarivka, Starokostiantyniv Region, Khmelnytskyi Oblast (2) [after Klochko, Kozymenko 
2016]
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contracted at the knees), Pidlissia site, Brovary Region, Kiev Oblast, [Bratchenko, 
Klochko, Soltys 2000] (Fig. 10: 4), I propose such axes be known as the “Pidlissia 
variant” of the ‘baniabic/bányabükk type’ [Klochko 2001: 78-83; Klochko 2006: 
65-66] . Further, bearing in mind the significant differences in the technology of 
production, it would be more correct to speak of the ‘Pidlissia type’, which belongs 
to the early phase of the yC – dated in the middle dniester drainage basin to 2800 
– 2350 bC [Klochko 1999: 195] .

To this early period of the bronze age the ingot of ‘raw’ copper from the 
humentsi site is also dated, Kamianets-Podilskyi region, Khmelnytskyi Oblast, 
(Fig . 11: 1) . its dimensions are: 12x13x3 cm and correspond to medium-sized so-
called ‘caste bowls of the early bronze age in Europe [bátora 2006: p . 29; Plates 
16, 7] . The metal out of which the ingot is made, is copper of a particularly char-
acteristic (dniester) composition of micro-admixtures (Tab . 1: an . nr 1042) . This 
testifies to the smelting of copper from a local material in a given region .

The tradition of processing arsenic bronze during the decline Tripolye culture 
(usatovo arsenic bronzes and those from the site of the ‘loshniv hoard’) is also 
continued in the dniester region during the early bronze age . This is testified to 
not only by the adze from the ‘ivonivka hoard’ (Fig . 1, 3; an . nr 1329), but also 
‘guards’ serving as reinforcers in the wooden handle of the stone mace from the 
inhumation grave of the Catacomb culture, Prydnistryanske 1, i/4 near yampil 
(Fig . 11: 2, Tab . 1: an nr . 1145) [Klochko, et al ., 2015: 188-189, Fig . 7], also made 
out of arsenic bronze . The metal from which these ‘guards’ are made is entirely 
analogous to that of the adzes from the ‘ivonivka hoard’, which points to the one 
and the same source of raw material .

2 .3 . CONTExT OF ThE CONTiNuaTiON OF mETallurGy TradiTiONS  
iN ThE laTE aNd dECliNE brONzE aGE . 

The subject of local metallurgy and its processing in the late bronze age has 
been discussed by maleev [1976] and Goshko [2011] . New finds of bronze casting 
forms for lusation sleeved hammer-axes, related to the early phase of the Cher-
noles culture [Klochko 2016a; 2016b] from the villages of zherdenivka, haisyn 
region, Vinnytsia Oblast (Fig . 12: 1) and Pysarivka, Starokostiantyniv region, 
Khmelnytskyi Oblast (Fig . 12: 2) [Klochko, Kozymenko 2016: 4 .2 .4 .2; 4 .2 .4 .3] 
are broadening the base of information on prehistoric metallurgy in the dniester 
drainage basin . There is no doubt that the metallurgy of this region in the late 
bronze age requires a separate study; nonetheless it is possible to note that also 
in this period the above-mentioned materials testified to a further exploitation of 
local copper ores .
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3. CONCLUSIONS

The exploitation of Dniester copper bearing sandstone was commenced by Tri-
polye craftsmen already by the BI phase at the latest. As a result, as in the case of 
exploiting Volhynia copper, the metallurgy of the middle and late Tripolye culture 
develops in similar fashion in eastern regions of the Funeral beaker Culture and 
lublin-Volhynia Painted Ceramic ware culture . 

The new materials presented (Fig . 13) show that the earlier presented and sub-
jected to study, Carpathian Volhynia Early Bronze Age centre of Metallurgy of the 
Corded Ware culture [Klochko, Klochko 2013] took shape in the dniester drainage 
basin on the basis of Tripolye culture metallurgy, whereas in the Early bronze age 

F i g  .  1 3  .  map of new ‘dniester’ finds: 1 . ivonivka; 2 . Velyka Kisnytsia; 3 . Kelmentsi; 4 . lety-
chiv; 5 . loshniv; 6 . barrow, Prydnistrianske site; 7 . humentsi; 8 . zherdynivka; 9 . Pysarivka



242

its south-east part (foremost in the region of the Yampil Barrow Cemetery Com-
plex) was exploited by autochthons of the Yamnaya and Catacomb cultures. 

Moreover, in the Middle and Late Bronze Age, local metallurgy continued to 
be developed by the cultures of Babino, Komarov, Noua, Gava-Holihrad and Cher-
noles. Importantly, Dniester copper was also exploited during the Iron Age and the 
Middle Ages.

Translated by Piotr T. Żebrowski
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ABSTRACT

The paper discusses the kurgan burial rites observed by communities 
inhabiting the eastern part of the Podolie Region in the second half 
of the 4th and first half of the 3rd millennia BC. The presented data 
concern finds from four areas: Yampil, Kamienka, Mocra, and Tym-
kove. The research made it possible to distinguish among the exam-
ined material assemblages linked with Late Eneolithic communities. 
They included graves of the Zhivolitovka-Volchansk type, burials in 
the extended position, as well as burials representing other cultural 
traditions (Nizhnaya Mikhailovka, Post-Stog). Materials attributed to 
the Yamnaya culture prevailed, and their analysis allowed us to trace 
changes in funeral rituals, reflected in the architecture of graves, ar-
rangement of burials, and grave goods. Materials linked with the late 
phase of this cultural unit have not been recorded.

Key words: Eneolithic, Early Bronze Age, Yamnaya culture, Podolia, 
Ukraine, funeral rite

The results of field research carried out by a Polish-ukrainian expedition inves-
tigating kurgans in the middle dniester basin have already been published [Kośko 
(Ed .) 2014; 2015; 2017], and many specialist analyses connected with this research 
have already been concluded as well [apart from the publications quoted above, 
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see: Kośko (Ed .) 2017] . The Podolia region became the focus of our particular 
interest because the area is believed to have played an important role in contacts 
between steppe/forest-steppe communities of the North Pontic zone and those in-
habiting Central Europe . Changes observable in funerary rites are often regarded 
as stemming from these contacts . Therefore, the taxonomic and chronological 
characteristics of kurgan cemeteries on the dniester river, situated on the fringes 
of the North Pontic cultural area, were expected to provide a crucial contribution to 
creating over-regional models for reconstructing processes which took place in the 
second half of the 4th and first half of the 3rd millennia bC . an efficient tool for 
performing this task was deemed to be a dialogue among researchers whose areas 
of interests spanned Central Europe [cf . Kośko 2014; włodarczak 2014a; 2014b] 
and the black Sea coasts [ivanova 2013; iwanowa 2014; ivanova, Toschev 2015a; 
2015b; razumow 2014, among others] . Such a dialog should produce findings al-
lowing for the developing of optimal taxonomic models, in this case related with 
the funerary sphere .

Studies on kurgan communities of Podolia have become of particular impor-
tance in the context of recent archaeogenetic projects [i .a . haak et al . 2015; allen-
toft et al . 2015; Juras et al . forthcoming] . Taxonomic-periodization description of 
sepulchral rituals is a necessary supplementation to reconstructions of demograph-
ic changes . being a contact zone between the cultural complexes of the steppes and 
Central Europe, the area in question seems to be of key importance for understand-
ing the transfer of new funerary ideas: the “kurganisation” of Europe .

1 . ThE yamPil GrOuP aNd ThE yamNaya CulTurE iN POdOlia

The field research carried out by the Polish-ukrainian expedition in 2010-2014 
was focused on kurgans situated in the yampil region, Vinnitsa Oblast’ [Klochko 
et al . 2015a; 2015b, 2015c; 2015d] . The particular interest in this group stemmed 
from its specific location within the “yamnaya cultural-historical entity”: its expo-
sure to Central European Corded ware culture (further as CwC) on the one hand, 
and discernible contact with communities representing the Globular amphorae 
culture (GaC), expanding to the south-east, on the other [e .g . Szmyt 1999; 2000] . 
The location on the fringes of the north-western variant of the yamnaya culture 
(yC) [acc . to merpert 1974; cf . rassamakin 2013a; 2013b; rassamakin, Nikolova 
2008] opened up an interesting perspective for tracing the transfer of Central Euro-
pean cultural patterns to the North Pontic area, and for determining the specificity 
of the cultural model of steppe communities, which due to their geographic loca-
tion seemed somehow predestined for westward expansion .
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Kurgans linked with YC were first investigated in Podolia as early as the second 
half of the 19th century. In the Yampil Region, a barrow at Kachkivka was explored 
at that time, in which graves from the discussed period were found [Sulimirski 
1968: 172] . roughly in the same period, several kurgans in the Kamienka region 
were investigated by N .E . brandenburg [1908: 166-177; Kachalova 1974: 12, 13, 
18] . after a long break, yampil kurgans became the subject of rescue-conservation 
research carried out by archaeologists from Vinnitsa in the 1980s and 90s [harat 
et al . 2014] . in 2010-2014, a Polish-ukrainian expedition excavated another seven 

F i g  .  1  .  locations of Eneolithic and Early bronze age kurgan cemeteries in Podolia . 1-7 – yampil 
cluster (1 – dobrianka, 2 – Klembivka, 3 – Pidlisivka, 4 – Porohy, 5 – Pysarivka, 6 – Prydnistryan-
ske, 7 – Severynivka), 8-11 – Kamienka cluster (8 – hrustovaia, 9 – Kuzmin, 10 – Ocniţa, 11 – Po-
doima), 12 – mocra, 13 – Tymkove
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barrows. These new materials made it possible to perform many specialist analyses, 
including archaeogenetic ones and isotope examination of human remsains. A long 
series of radiocarbon dates were also obtained [Goslar et al . 2015], which were 
distinguished by their very high quality and were therefore very useful in advanced 
chronometric studies on Eneolithic and Early bronze age cultural groups from the 
north-west Pontic area . The research also brought important discoveries, which al-
lowed an older – Eneolithic – stage in the development of the yampil ceremonial-
funeral centre to be distinguished, not recorded in previous research .

The Podolia variant of yC was distinguished here based on geographic rea-
sons, and also because the significance of the location of the discussed sites on an 
important route of migration of humans and ideas between the black and baltic 
Seas [Kośko, Klochko 2009] . The analysed kurgan clusters on the left bank of the 
dnieper river are part of a larger agglomeration occupying the forest-steppe areas 
of what is today ukraine and moldavia . They constitute the northern, i .e . forest-
steppe, part of the above-mentioned north-western variant of yC in N .y . merpert’s 
[1974] classification . The latter also includes two other, similar clusters of kurgans: 
on the upper Prut river [e .g . dergachev 1982] and between the dnieper and the 
reut rivers [e .g . the kurgans at brăviceni and bursuceni: larina et al . 2008; yaro-
voy 1978] . Together with the Podolia kurgans, these two clusters form the forest-
steppe part of the North-west Pontic finds [ivanova, Toschev 2015a: 14, Fig . 2] . 
in the past, they were discussed jointly with much richer materials – and therefore 
determining the cultural picture – from the budzhak region, from the steppe part 
of the territory between the danube and the dniester [i .a . dergachev 1986; ivanova 
2001; yarovoy 1985; 1990] .

2 . SOurCE baSiS

The analysed sources comprised of materials discovered in kurgans from four 
regions of Podolia (Fig . 1):

• yampil: 25 kurgans, 81 graves [harat et al . 2014; Klochko et al . 2015a; 
2015b; 2015c; 2015d];

• Kamienka: 13 kurgans, 87 graves [yarovoy 1981; manzura et al . 1992; 
bubulich, Khakhey 2001];

• mocra: 3 kurgans, 17 graves [Kashuba et al . 2001-2002];
• Tymkove: 1 kurgan, 5 graves [Subbotin et al . 2000] .
Thus, the basis for the analysis is a set of 188 graves discovered in 41 kurgans . 

although the number is still small as compared with the neighbouring yC regions 
(including the budzhak and lower dniester), the collected data are sufficient for 



250

attempting credible recapitulation, for presenting local characteristics and direc-
tions of cultural contacts, and for tracking the chronology of changes.

The materials presented below include Eneolithic/Early Bronze Age features 
from the Podolia Region, except for Eneolithic graves from the site of Prydnis-
tryanske, which have been radiocarbon dated to around 4300-4100 BC. In some 
other cases, the chronological and taxonomic attributions (first of all of central 
burials) are open to doubt. It can only be assumed that the vast majority of them 
most likely originate from the very close of the 4th millennium and the first half 
of the 3rd millennium BC. First, particular traits of the kurgan rite in Podolia were 
analysed jointly (183 graves from 38 kurgans), and then attempts were made at 
their taxonomic and chronological divisions. According to the rules adopted here, 
two certain burials of the Catacomb culture (graves 3/5 from Ocniţa and I/4 from 
Prydnistryanske) were excluded from the analysis, while three other graves prob-
ably attributed to this culture were included, because they can possibly be linked 
with the YC or Eneolithic/Post-Eneolithic traditions as well (burials 1/4 and 1/7 
from Pidlisivka and 2/5 from Kuzmin).

3. SPECIFIC TRAITS OF BURIAL RITES OF KURGAN  
COMMUNITIES IN PODOLIA IN THE FIRST HALF  

OF THE 3RD MILLENNIUM BC

One specific trait observed among burials dating to the first half of the 3rd mil-
lennium BC is a considerable degree of standardisation in terms of the arrangement 
of burials, contrasting with a higher diversity of funeral behaviours known from 
the second half of the 4th millennium bC [see rassamakin 2013a; 2013b] . Several 
previously popular patterns ceased to be used, resulting in the vast majority of yC 
burials looking very similar: in a pit, with the body lying at the bottom of the pit in 
the supine position, legs highly contracted with knees up . with respect to central 
burials, the body orientation was along the E-w axis, with the head pointing to the 
west [yarovoy 1985: 52-54; dergachev 1986: 39; ivanova, Toschev 2015: 357] . 
Furthermore, other constant traits of the ritual include rectangular grave pits, the 
application of ochre in the funerary ritual, the presence of linings of various kinds 
(e .g . mats) at the bottoms of grave pits, and the use of wooden structures (primarily 
for roofing the graves) . defined as above, the set of markers of the yC funeral rite 
was also observed in the yampil region and in the entire Podolia cluster, with the 
vast majority of burials revealing all the above-mentioned traits . The recorded ex-
amples of different arrangements should probably be explained in terms of genetic 
and chronological differences .
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The bulk of the grave cuts analysed here were rectangular in shape (161). Only 
in 10 cases were oval or nearly circular pits recorded (Kuzmin, graves 2/5 and 2/6). 
Oval pits in central graves were recorded three times (Klembivka, grave 1/15, Po-
rohy, grave 3/2, and Severynivka, grave 1/5). As in other regions, grave cuts could 
be simple (including central burials in all kurgans) or have a step leading down to 
the grave chamber, which also supported a wooden or stone roofing . Grave cham-
bers differed in size (Fig . 2), which depended primarily on the age of the deceased . 
Small features designed for children aged Infans I are a clearly distinct group, with 
dimensions of 0 .5-1 .0 x 0 .4-0 .75 m . a less clearly discernible group were mid-
sized pits, intended primarily for burial of older children and juveniles (approx . 
1 .2-1 .6 x 0 .6-1 .2 m) . The largest group were the largest chambers, made for adult 
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F i g  .  2  .  dimensions of grave chambers in Podolia kurgans
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people, with dimensions of approx. 1.7-2.3 x 0.9-1.6 m. These parameters cor-
respond with grave sizes in the neighbouring regions of YC [e.g. Shaposhnikova 
et al. 1986: 14, 15; Dergachev 1986: 34, 35; Melnik, Steblina 2013: 20].

Wooden roofing was recorded in the majority of burials (121 cases, i.e. 66.1%). 
Boards/laths were placed perpendicularly to the grave’s principal axis slightly 
more often (53 cases) than in parallel arrangement (38 cases). In studies on YC in 
the North-West Pontic area the orientation of the roofing has sometimes been given 
a chronological valour [e .g . manzura et al . 1992: 89] . The finds from Podolia sup-
port this view and suggest a clear connection of the parallel arrangement of planks 
with central burials, and with burials dug into the central part of a kurgan during 
the older phase of yC . Transversal roofing correlates with younger phases of yC, 
and was recorded for example in series of graves forming characteristic arching 
arrangements in the marginal parts of kurgan mounds . The presence of transversal 
roofs in central burials correlated with some other traits atypical of yC, such as 
oval pits and body orientation other than E-w, which suggests a funeral tradition 
other than yC (three cases: hrustovaia, grave 5 and Porohy, graves 1/2 and 3/2) .

Nine of the grave pits (4 .9%) were covered with stone blocks . This raw mate-
rial was used only for the cover, while stone boxes, typical of the GaC funerary 
tradition, have not been recorded . The best-preserved, and at the same time well-
documented, feature with stone roofing was grave iV/4 from Prydnistryanske . The 
cover, built from four large stone blocks, was supplemented with a wooden grate 
supported by stakes driven into the pit’s bottom, and the structure was sealed with 
two mats . Thus, we are dealing here with a double roof structure, and the same 
was the case in grave 1/7 from dobrianka and 2/13 from Severynivka . what was 
unique for Podolia, however, was the application of well-fitted, slightly dressed 
slabs resembling schematic stelae, such as those known from the territory between 
the boh and dnieper rivers, from the ingul cluster in particular [rychkov 2001: 
45; ivanova, Toschev 2015b: 357] .

The use of stone in Podolie kurgans seems to be a chronologically sensitive 
trait . Stone was recorded in graves of Eneolithic and early yamnaya date, including 
in central burials representing various cultural traditions (grave 2/3 from Pysarivka 
and 2/5 and 6/24 from Ocniţa) . The mentioned grave 1/7 from dobrianka and 
grave 2/13 from Severynivka are certainly linked with early yC .

Small stakes driven into the ground at the margins of the pit were recorded in 
29 graves (15 .8%) . most often (15 cases) there were eight stakes: in the corners 
and in the middle of each wall . They have typically survived only as impressions 
a few centimetres in diameter . large fragments of stakes themselves have survived 
in grave 4 from the Prydnistryanske kurgan, and they were similar to even bettes-
reserved stakes from grave 1/4 from brînzeni Noi [agulnicov, mistreanu 2014: 69, 
Fig . 7] . The Prydnistryanske grave also yielded transversal stakes, originally prob-
ably mounted between the tops of the vertical stakes . Graves with wooden stakes 
are commonplace and are typical of yC kurgans . They are known both from adult 



253

and child burials, and it is worth noting their presence in central burials (8 cases 
in the Podolia cluster) . This constructional element was particularly popular in the 
kurgan cemetery at mocra (9 out of 17 graves) . The presence of stakes as elements 
of grave construction is a good indicator of Early bronze age rituals of yC, which 
in the discussed area was absent from Eneolithic funerary traditions .

The connection between the use of stakes along the perimeter of grave pits and 
the parallel arrangement of wooden roofing is quite clear, although some excep-
tions to this rule are known (Ocniţa, graves 1/7 and 3/14, Porohy grave 3a/1) . This 
connects with the dating of graves with stakes to the early stages of yC: graves with 
stakes are usually situated in the central parts of kurgans .

another typical element of yC grave construction, namely grooves marking 
the limits of pits, was less often recorded in Podolia kurgans – only in 9 cases, 
mainly in Ocniţa and mocra, and only once in the yampil cluster (Porohy, grave 
3a/1) . unlike the stakes discussed above, this element was not recorded in central 
burials, which means it links with later stages of yC . Grooves have most often been 
interpreted as elements for setting vertical or horizontal planks or timbers lining 
grave chambers walls .

wooden wall linings made from horizontal timbers were recorded in 11 graves: 
in the yampil cluster (Porohy, graves 2/4, 2/6, 3a/1, Prydnistryanske, grave iV/9), 
the Kamienka cluster (Ocniţa, graves 3/6, 3/12, 3/13, 6/9, 6/13 and 6/27) and in 
mocra (grave 1/13) . These were graves dug into kurgan mounds, and most of them 
are linked with younger stages of yC . This element of grave construction can be 

F i g  .  3  .  Orientation of central (blue) and secondary (red) burials in Podolia kurgans
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seen as typical of the Podolia Region [Manzura et al. 1992: 89; Kashuba et al. 
2001-2002: 221], although isolated cases are known from other parts of the North-
West Pontic area [Yarovoy 1985: 13, 19].

Burial orientation should be discussed separately for central burials and those 
dug into already existing mounds [e.g. Dergachev 1986: 39-42], although the latter 
group also include founding burials for successive stages of the kurgan’s enlarge-
ment, whose orientation was probably established in relation to cardinal directions 

F i g .  4 .  Types of upper limbs arrangement [Häusler 1974; Włodarczak 2006]
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rather than the kurgan’s centre. However, their objective identification is some-
times impossible. In both groups, the deceased were predominantly buried with 
their heads to the west (Fig. 3). In the case of central burials, the orientation to-
wards NW was also popular. Graves dug into the existing mounds were oriented in 
relation to the centre of the kurgan. Additionally, it was observed with respect to 
Podolia kurgans that subsequent burials were placed according to what is known 
as the “clock rule”, i.e. with the head either in clockwise (in the southern part of 
the mound) or counter-clockwise direction [Manzura et al. 1992: 90, 91; Kashuba 
et al. 2001-2002: 221]. These observations made in the Kamienka cluster and Mo-
cra were confirmed in the Yampil cluster, from where a larger number of graves is 
known (first of all dobrianka; Porohy 3a; Severynivka 2) . The application of the 
clock rule for yC graves forming arching arrangements correlates with the prefer-
ence for burying the dead with the head towards the west (with deviations towards 
Nw and NE – see Fig . 3) .

The deceased from Podolia kurgans were buried predominantly in the supine 
position (128 cases, 75 .7%), which belong to group ii in y . rasamakin’s classi-
fication [2004: 151-168] . This number also includes those cases where the body 
was lying on the back but slightly leaning to one side, sometimes distinguished as 
a separate category [e .g . yarovoy 1985: 38-42; ivanova 2012: 12, 13] . Such cases 
are sometimes difficult to objectively distinguish from burials in the typical supine 
position, and the intentionality of arrangement is difficult to determine due to the 
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operation of post-depositional factors. One can only mention that the supine posi-
tion with a deviation to one side was recorded primarily in graves dated to later 
stages of yC in Podolia (e .g . in a group of burials from kurgan 3a at Porohy) . The 
finds from the analysed region confirm the connection of burials in the supine po-
sition proper, with legs bent and knees up, with the beginning of the Early bronze 
age – early yC (here belong central burials and burials dug into the central part of 
a kurgan, linked with the older stages of the mound’s enlargement) [yarovoy 1885: 
105-108; manzura et al . 1992: 90] .

The position of arms is one of the diagnostic traits in funerary behaviours 
of Eneolithic and Early bronze age communities both in Central Europe (CwC) 
and in the North-west Pontic area [e .g . häusler 1974; yarovoy 1985; dergachev 
1986; rassamakin 2004] . Some authors have proposed developed typologies in 
this respect, with dozens of variants [e .g . yarovoy 1985: 38-49] . For the needs of 
this study, a generalised classification proposed by a . häusler [1974: 11, Fig . 1], 
also applied in the description of funeral rituals of Central European communities 
(Figs . 4 and 5) [włodarczak 2006], has been deemed suffcient .

in general, the arrangement particularly typical of yC is with both arms 
stretched along the body (type F – see Fig . 6: 1), sometimes with one or both 
arms slightly bent at the elbow and hands pointing towards the pelvis (types G, 
h, and i – see Fig . 6: 2) . all these four types of arm arrangement have been only 

F i g  .  6  .  The two most characteristic arrangements of yC burials . 1 – Prydnistryanske, grave iV/4, 
2 – Porohy, grave 3a/10 . Photo by d . Żurkiewicz
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incidentally recorded among CWC groups from Central Europe, where the clearly 
predominant types were A, B, and C: namely with at least one arm sharply bent 
and placed at the pelvis of the deceased person [Włodarczak 2006; 2014b] . Types 
b (less common) and C (more widespread) are in particular contrast to the Podolia 
variant of yC, since they have not been recorded there at all .

during the examination of the materials from kurgan 3a at Porohy, a group 
of burials situated along an arch around the centre of the kurgan have revealed 
specific traits in terms of arm arrangements . in each case, one of the arms was 
bent and placed on the waist or pelvis of the deceased (arrangements a, G, h, or 
i) . an even more telling situation was observed in a kurgan at hrustovaia (in the 
Kamienka cluster), where the mentioned arrangement was recorded in all burials 
forming the arch along the perimeter, and two deceased from the central part (in-
cluding the central burial) were buried with both arms stretched straight along the 
body (F) . This regularity finds confirmation in other complexes as well (including 
the kurgans at Ocniţa in the Kamienka cluster and Severynivka in the yampil clus-
ter) . Thus, in the Podolia variant of yC the arrangement of arms is a chronologi-
cal indicator, with type F characteristic of the older phase and types G, h, i, and 
a typical of younger stages .

The position of legs is more difficult to be schematically presented due to the 
operation of post-depositional factors considerably disturbing the original arrange-
ment . with respect to those buried in the supine position, the variant with legs bent 
and knees up was obviously predominant, although the position would become 
disturbed due to the decomposition of the body . all that can be concluded is that 
the deceased buried on their backs usually had their legs bent at the knee joints at 
a very acute angle .

a specific variant of supine burials was with the rhomboidal arrangement of 
legs, recorded in 9 cases (the so-called “rider’s position” or “frog position”) . in 
some cases it can be assumed to stem from natural processes of decomposition, 
with legs falling outwards to the sides (Porohy, grave 3a/11) . in most cases, how-
ever, the rhomboidal arrangement of legs was mirrored by the same arrangement of 
arms (type h, 10 cases), which suggests intentional activity . This indicates that this 
was a specific variant of body position, with knees distinctly spread, most likely 
applied to males .

The deceased buried on their sides in single graves were twice more often lying 
on their left side (24 cases) than on the right (12 cases) .

although burials in anatomical positions were by far the predominant group, 
some proportion of secondarily disturbed graves was recorded as well . The distur-
bances are interpreted as traces of looting or of ritual behaviour associated with 
some secondary, post-burial rituals . To the group of 11 burials with clearly dis-
turbed human remains add cenotaphs, graves containing single bones, and those 
almost totally damaged by secondary pits (e .g . Porohy, grave 3a/14; mocra, grave 
1/15) . The tendency to disturb central graves in kurgans finds analogy in customs 
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recorded among North Pontic Eneolithic communities [cf. Larina 2003: 66; Kloch-
ko et al. 2015d: 240]. For example, none of the five central burials at Prydnistry-
anske held a skeleton in anatomical position, and in the case of burial iii/1 it was 
confirmed that bones of the deceased had been removed from the bottom of the 
grave chamber . an analogical situation was recorded in burial 2/12 from Severy-
nivka, linked with yC [harat et al . 2014: 200, Fig . 2 .16 .4: 23] . This confirms the 
survival of the Eneolithic tradition into the Early bronze age . a new light on the 
problem of secondary disturbances of grave chambers has been cast by the spe-
cialist analysis performed for grave 3a/10 from Porohy . The results show that the 
chamber was entered again for making paintings on the bones after the body had 
decomposed [lorkiewicz-muszyńska et al . 2017] .

The use of ochre was confirmed in 148 cases (80 .9%), and was recorded slight-
ly later in central burials (61 .1%) than in those secondarily dug into the mound 
(85 .5%) . The pigment was typically identified on human bones (first of all the 
skull and limbs), and additionally lumps of bright-red ochre were often found by 
the head of the deceased . Spilling ochre over the grave’s bottom was a rare custom 
(e .g . Pidlisivka, grave 1a), while grave iV/4 at Prydnistryanske, in which the up-
per part of the skull of an adult male had been painted with bright-red ochre, is 
a unique case . rare examples of such behaviours are known from elite male burials 
in the steppe part of the North-Pontic area [Shaposhnikova et al . 1986: 20] .

Ceramic objects were found in only 27 graves (14 .8%) . burials were most of-
ten furnished with a single vessel, and only in three graves were sets of two pots 
discovered . S-shaped pots (including “pot-shaped” beakers) were the largest group 
(15 pcs) . most of them were undecorated, sometimes with notched rims . another 
common form were small one-segment beakers with arching walls (6 pcs), typical 
of the North-west Pontic area [ivanova 2012: 24] . amphorae of various types were 
represented by 7 vessels [see ivanova et al . 2014] . They included two GaC ampho-
rae (Ocniţa, grave 3/14 and mocra, grave 3/4) and one revealing trait of the oldest 
CwC horizon (Porohy, grave 2/6) . The remaining part was made up of amphorae 
with egg-shaped bodies, some of them adorned with bucranium motifs (Porohy, 
graves 3/4 and 4/8, Ocniţa, grave 6/18) . a bulbous, broad-mouth beaker, a form 
particularly characteristic of late yC assemblages from the budzhak area [ivanova, 
Toschev 2015c], was found only in one grave (mocra 1/3) .

among other objects occurring in Podolia graves, flint artefacts were the most 
common group . These were typically blanks, primarily flakes, from 1 to 4 pieces 
per grave (31 graves, 16 .9%) . Single tools were found in only 15 graves, and these 
were primarily scrapers and retouched flakes, which in terms of typology and tech-
nology referred to CwC assemblages from Central Europe .

bone artefacts were a small group, with tools (awls and perforators) discovered 
in 6 graves, and ornaments (beads and pendants) in merely two graves . Four graves 
yielded metal ornaments: silver and bronze earrings (Pysarivka, grave 5/1; mocra, 
grave 1/6; Kuzmin, grave 3/2), and beads made of copper/bronze (Ocniţa, grave 3/8) .
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4. STAGES OF CULTURAL DEVELOPMENT – ATTEMPT AT 
GENERALISATION

4.1. THE FOUNDERS OF CEREMONIAL-FUNERAL  

CENTRES – PROBLEM OF IDENTIFICATION

Podolia kurgans originate from various stages of the Eneolithic and Early 
Bronze Ages, and this chronological diversity is reflected in differences in con-
struction of mounds and central graves for which kurgans were originally built 
(being burials of the “kurgans’ founders”). These oldest burials link with vari-
ous Eneolithic and YC communities, and the taxonomic attribution of some of 
the phenomena discussed here poses difficulties (Tab. 1) . This stems from the na-
ture of the finds, which are sometimes only slightly distinctive and often retrieved 
from contexts difficultt to interpret (e .g . from kurgans damaged to a significant 
degree) . another reason for the high discordance and ambiguity of opinions lies in 

Ta b l e  1

Taxonomic characteristic of the selected Eneolithic/Early YC graves from Podolia

Region

Yampil Kamienka Mocra Tymkove

Type zhivotilovka-
Volchansk

Prydnistryanske, graves: 
i/1, ii/2, iii/1-3, iV/10 
Porohy, grave 3A/7?

Kuzmin, grave 
2/2?

Type Kvityana
(burials in extended 
position)

(Pysarivka, grave 2/3)? Ocniţa, graves 
6/24 i 7/14

Tymkove, 
grave 5

Type Nizhnaya 
mikhailovka (Černavoda/
Khadzider?)

Porohy, grave 3/2; Sev-
erynivka grave 1/5

Type „Post-Stog”?/ 
Early yamnaya?

Pidlisivka, grave 1/1b; 
Porohy, grave 2/5
Klembivka 1/15?

Early yamnaya Pysarivka, graves 1/2, 
3/1, 4/2, 5/1, 6/2, 7/2, 8/2 
i 9/2; dobrianka, grave 
1/5; Severynivka, grave 
2/12

Ocniţa, 
graves1/1, 2/5, 
3/1, 3/17, 5/7, 
6/11, 6/20; 
Kuzmin, grave 
3/1

mocra, 
graves 
1/15, 1/2, 
3/2, 4/2

Tymkove, 
grave 4

Early yamnaya? Pysarivka, grave 2/3 Ocniţa, graves 
1/8, 4/5, 4/7, 
Kuzmin, grave 
2/7



260

the nature of the problem itself, since taxonomic definitions can be no more than 
proxies for cultural processes which are both fluid and multi-directional. This is 
particularly evident for phenomena associated with the Eneolithic and the very 
beginnings of the Bronze Age in steppe and forest-steppe areas [e.g. Rassamakin 
2013; Manzura 2016], while later stages (the classic and late YC) are marked by 
much more regularity in terms of funeral rituals. Funerary behaviours displayed 
by Eneolithic steppe groups were the outcome of intercultural relationships and 
often combined elements borrowed from different milieus [e.g. Rassamakin 2008: 
215, 216]. One consequence of this is the multitude of approaches to the descrip-
tion of Eneolithic phenomena proposed in the literature, with the controversies the 
situation creates. This is also true for the Podolia kurgans discussed here, where 
chronology is relatively easy to interpret while taxonomical attributions are much 
more difficult. A good example in this context is a recently published complex 
at Prydnistryanske, which has been linked either with the late Trypilia group of 
Gordinești [Klochko et al . 2015d] or with the Eneolithic steppe formation known 
as zhivotilovka-Volchansk [manzura 2016], or recently with the bursuceni group 
[demcenko 2016] .

The stratigraphy of Podolia kurgans poses problems familiar in other regions 
as well . in some of the mounds, especially those significantly levelled by plough-
ing, the reconstruction of the chronological sequence of ritual actions is difficult, 
and sometimes even basic issues such as the identification of the central burial or 
the linking of particular graves with particular phases of the mound’s enlargement 
create problems . This is well illustrated by examples of kurgans 1 and 2 from Po-
rohy [harat et al . 2014], where central burials can be only hypothetically identified 
based on constructional traits of graves .

a distinct feature of Podolia kurgans having yC burials is the multi-phase na-
ture of their mounds, a feature recorded throughout the North Pontic area . it is par-
ticularly evident in the cases of sequences of burials (typically two burials) placed 
in the central parts of kurgans and connected with separate stages of the mound’s 
construction . in this context, the temporal and cultural relationship between the 
older and younger burial becomes a very interesting issue . younger burials typical-
ly revealed traits characteristic of the yC complex, while older ones were often dif-
ferent and distinguished by a different shape of the grave pit and sometimes a dif-
ferent arrangement and orientation of the body as well . in the most evident cases, 
older pits held a body in the extended position, reminiscent of the Postmariupol/
Kvityana tradition . Such a grave was discovered in kurgan 1 at Tymkove [Subbotin 
et al . 2000, 84, ris . 3: 4] beneath grave 4 linked with yC . Kurgans in which two 
burials in the centre were both laid in rectangular pits and in a contracted position 
are more difficultt to interpret, with examples known from hrustovaia [yarovoy 
1981] and Pidlisivka [Klochko et al . 2015a] . in such cases, the older grave often 
stands out with a funerary tradition diverging from model yC behaviours, in terms 
of orientation, body position, and constructional features .
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4.2. THE ZHIVOTILOVKA-VOLCHANSK/GORDINEșTI TYPE

A distinct group among the materials from North-West Pontic kurgans is that of 
burials with bodies lying on their left or right side with upper limbs sharply bent at 
the elbows and pointing towards the face, corresponding to group III-C in Y. ras-
samakin’s classification [2004] . Such a body position finds analogies in “Trypilia” 
cemeteries from the later stage of phase C/ii (the usatowo and Gordineşti groups), 
the only difference being much greater freedom in the orientation of burials and 
a much smaller percentage of bodies buried on the side rather than in the supine 

F i g  .  7  .  Grave iii/3 from Prydnistryanske, yampil region . drawing by m . Podsiadło
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F i g .  8 .  Klembivka, grave 1/14. Photo D. Żurkiewicz

F i g  .  9  .  burials representing funerary traditions of zhivotilovka-Volchansk group in Podolie kur-
gans: 1 – Porohy, grave 3a/7, 2 – Kuzmin, grave 2/2 [after Klochko et al . 2015b, bubulich, Khakhey 
2001]
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position [Manzura 2016: 157]. This similarity results in discrepancies in cultural 
affiliations given to particular assemblages from the North Pontic area. Some of 
them have been included either in late Trypilia groups or the Zhivotilovka-Vol-
chansk [Rassamakin 1999; 2004]/Zhivotilovka [Manzura 2016] group, which part-
ly stems from the constant refinement of classification criteria enforcing changes 
in cultural attribution. How important this distinction is depends on the genetic 
definition of the discussed group of finds, and may prove to be of no importance if 
a connection can be confirmed between the Gordineşti group and the zhivotilovka-
Volchansk communities representing the steppe Eneolithic tradition .

in the source publication, the complex of kurgans from Prydnistryanske 1 was 
attributed to the Gordinești group [Klochko 2015d], which follows the interpreta-
tion proposed by O . larina, who included kurgan burials furnished with character-
istic Trypilia pottery into the funeral traditions of this late Trypilia group [larina 
2003] . undoubtedly, using other criteria the Prydnistryanske complex could be in-
cluded into the zhivotilovka-Volchansk group, and the same holds true for burials 
from kurgan 1 at bursuceni and assemblages from the upper Prut river basin . The 
finds from kurgan no . 3 are particularly distinctive . Ceramic vessels from grave 3/3 
(amphorae and “pot-shaped” beakers – Fig . 7) represent two leading forms known 
from zhivotilovka-Volchansk graves, revealing at the same time traits characteris-
tic of the Gordinești group [cf . manzura 2016, 160-164] . in turn, a stone battle-axe 
discovered in the same grave has a good analogy in an artefact from feature 10/17 
from Taracila [dergachev, manzura 1991, 256, ris . 35: 12] .

Comprised of four kurgans, the ceremonial complex at Prydnistryanske is cur-
rently one of the most important sources for studies on the mentioned Eneolithic 
group, and the only one in Podolia . along with the bursuceni kurgan and the group 
of finds from the upper Prut basin [e .g . dergachev 1982], it forms a group of finds 
of the zhivotilovka-Volchansk type in the forest-steppe part of the North-west Pon-
tic area . Non-invasive research carried out in the vicinity of the Prydnistryanske 
site has demonstrated that the excavated kurgans were part of a larger ceremonial-
funerary complex, situated near the edge of the dniester river valley [Przybyła 
et al . 2017] .

among other Podolia kurgans, it is worth noticing three burials revealing traits 
of the zhivotilovka-Volchansk group, discovered at Klembivka, grave 1/14 (Fig . 8) 
[Klochko et al . 2015c: 168, 169], Kuzmin, grave 2/2 (Fig . 9: 2) [bubulich, Khakhey 
2001: 130, 131], and Porohy, grave 3a/7 (Fig . 9: 1) [Klochko et al . 2015b: 98, 99] . 
The deceased were adults, buried on their sides with upper limbs pointing towards 
the face (type d), in pits having rather irregular shapes . The stratigraphic position 
was determined with certainty only at Klembivka, where grave 1/14 was the central 
burial for the second phase of the mound’s construction . in Porohy and Kuzmin the 
discussed graves were situated among yC graves, forming no discernible relations 
with them . One can either connect them with the zhivotilovka-Volchansk group 
(its late and terminal stages) or assume the survival of traits typical of this group 
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into the Early Bronze Age [cf. Ivanova 2015: 285]. The latter option is suggested 
by the radiocarbon date obtained for grave 3A/7 from Porohy, which is similar to 
those obtained for YC burials from that site. It is worth emphasizing, however, the 
specific features of funerary rituals recorded in these three burials, which clearly 
diverged from Early Bronze Age patterns. The manner of body deposition repre-
sents a tradition unknown from the yC complex [rassamakin 2013: 127, 130] .

in the forest-steppe zone of the North-west Pontic area, important data con-
cerning the chronological position of the zhivotilovka-Volchansk group have been 
produced by the exploration of the bursuceni kurgan, which is still awaiting full 
publication [yarovoy 1978; cf . also demcenko 2016; manzura 2016] . burials 
linked with the mentioned group were stratigraphically the eldest in the kurgan, 
and pre-dated a burial in the extended position and yC graves . Two of these buri-
als (features 20 and 21) produced radiocarbon dates falling around 3350-3100 bC 
[Petrenko, Kovaliukh 2003: 108, Tab . 7] . Similar absolute age determinations 
were obtained for Podolia kurgans at Prydnistryanske [Goslar et al . 2015] . These 
dates, falling within the late Eneolithic, mark the currently oldest horizon of kur-
gan burials in the forest-steppe zone of the North-west Pontic area . The Podolia 
graves linked with other, older traditions of the steppe Eneolithic seem to represent 
a  slightly later horizon dated to the transition between the late Eneolithic and 
Early bronze age (see Chapter 4 .3 and 4 .4) .

The presence on the left bank of the dniester river of kurgans associated 
with the Eneolithic tradition, which at the same time reveals connections with the 

F i g  .  1 0  .  Eneolithic burials in extended position in Podolia: 1 – Tymkove, grave 5, 2 – Ocniţa, 
grave 7/14, 3 – Ocniţa, grave 6/24 [after Subbotin et al . 2000; manzura et al . 1992]
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Gordineşti-Kasperovce-Horodiştea complex, raises questions about the western 
range of the new trend in funerary rituals, and its potential connection with the ex-
pansion of the late Trypilia culture to the West Podolia and West Volhynia Regions. 
The data potentially suggesting the attribution of kurgans from the upper Dniester 
basin to this period is patchy and difficult to verify [e.g. Liczkowce – see Sulimir-
ski 1968: 173]. In this context, the discovery of vessels in the Gordineşti style in 
a kurgan at zawisznia near Sokal is inspiring [antoniewicz 1925] .

4 .3 . burialS iN ExTENdEd POSiTiON (OF ThE KViTyaNa/ 

POSTmariuPOl TyPE)

The Pre-yamnaya (Eneolithic) phase came to be distinguished in kurgan cem-
eteries from the Podolie region after the discovery of burials in extended posi-
tion (i .e . of the Kvityana/Postmariupol type) at Ocniţa (Fig . 10: 2, 3) [kurgans 6 
and 7; manzura et al . 1992] and Tymkove (Fig . 10: 1) [Subbotin et al . 2000, 84, 
ris . 3: 4] . in all these three cases the burials marked the oldest phase of mound 
construction, and later yC burials were dug into the central part of the kurgan, 

F i g  .  1 1  .  Central burials in kurgans from the yampil cluster (Eneolithic/early phase of yC?): 1 – 
Porohy, grave 2/5, 2 – Pidlisivka, grave 1b [after Klochko et al . 2015a; harat et al . 2014]
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which entailed the remodelling and considerable enlargement of the mound. Both 
the chronological and taxonomic positions of extended burials in the North Pontic 
area are subjects of debate [e.g. Manzura 2010; Rassamakin 2013; Ivanova 2015, 
280-282]. Their distinct chronological diversity seems likely given constructional 
differences among the kurgans, and this view is additionally supported by sparse 
(for the time being) radiocarbon dates [Rassamakin 2013]. Podolia burials or, more 
generally, sepulchral features discovered throughout the forest-steppe zone of the 
North-West Pontic area seem to corroborate the opinion positing that burials in 
narrow rectangular pits represent the youngest variant [cf. Nikolova, Rassamakin 
1985; Manzura 2010; Ivanova 2015, 282]. Unfortunately, radiocarbon dates con-
firming this hypothesis have not yet been obtained. Radiocarbon dates from other 
regions place burials of the Postmariupol type at the beginning of the first half of 
the 3rd millennium BC, contemporary with the early YC. They were obtained for 
graves from Vapniarka and Oleksandrivka in the Pontic steppes [Ivanova 2010; 
Petrenko, Kovaliukh 2013], at Tiszavasvári-Deákhalom in Hungary [Horváth et al. 
2013: 157], and Šajkaš “Ciganska humka” in Serbia [Włodarczak et al . forthcom-
ing], among other sites . as for the funerary-ceremonial complex at Ocniţa, kurgans 
6 and 7, where burials in extended position were found, suggest a late chronology 
also due to their location among analogical kurgans dated (also in terms of relative 
chronology) to the turn of the 4th and 3rd millennia bC .

Elements of ritual recorded with burials in extended positions find analogies 
in the finds representing the late Eneolithic/early yamnaya horizon in Podolia . 
They include irregular, roughly rectangular pits, narrow grave cuts, details of upper 
limbs arrangement (type F), and manners of ochre application . The graves which 
reveal these similar traits are feature 1/1b from Pidlisivka (Fig . 11: 2) [Klochko 
et al . 2015a: 49-51] and feature 2/5 from Porohy (Fig . 11: 1) [harat et al . 2014: 
82, 83] . Stratigraphic analysis suggests these burials were connected with the first, 
original phase of respective kurgans, while the position of the body (lying on their 
backs with legs in type F arrangement) hints at their Post-Stog connotations .

The chronological position of graves with burials in extended position can be 
narrowed down thanks to stratigraphic observations made in kurgans at bursu-
ceni, between the dniester and Prut rivers [yarovoy 1978] . Graves from this site 
were younger than the burials representing the zhivotilovka-Volchansk tradition 
and older than those linked with the early phase of yC . based on a relatively com-
pact series of radiocarbon dates obtained for graves of the zhivotilovka-Volchansk 
group, the chronology of burials in extended position can be determined as the 
very close of the 4th – beginning of the 3rd millennia bC (most likely around 
3100-2800 bC) .
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4.4. BURIALS REPRESENTING OTHER ENEOLITHIC TRADITIONS  

OR LINKED WITH THE EARLY YAMNAYA PHASE

The investigation of the Yampil kurgans highlighted problems with the inter-
pretation of those central burials in kurgans which were laid in a contracted posi-
tion and did not reveal the full set of traits typical of the yC ritual . The phenom-
enon has been given different interpretations, including as a  mark of an older, 
Eneolithic cultural component in the genesis of Early bronze age funerary rites 
[“Protobudzhak component” within yC acc . to ivanova 2015] . One can also con-
sider a slightly earlier, Eneolithic origin of such burials, pre-dating the appearance 
of “classic yamnaya” rites . yet another possible explanation is the heterogeneity 
of burials from the very beginnings of the Early bronze age – they might blend 
various traditions, as was the case in the late Eneolithic . This would imply a con-
siderable diversity of communities who erected Podolia kurgans, of whom only 
some would represent the tradition linked with the yC proper .

Two central burials in the yampil cluster, at Porohy grave 3/2 (Fig . 12: 1) and 
Severynivka grave 1/5 (Fig . 12: 2), were specific, because the deceased were buried 

F i g  .  1 2  .  Central burials representing the Eneolithic tradition in kurgans from the yampil cluster . 
1 – Porohy, grave 3/2, 2 – Severynivka, grave 1/5 [after harat et al . 2014]
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in a contracted position on their sides, in pits which were oval in plan . These fea-
tures correspond with the definition of burials of the Nizhnaya mikhaylovka type 
according to y .y . rassamakin [e .g . 1997; 2008] . although burials from the epony-
mous site date early (first half of the 4th millennium bC) [Kotova 2013], analogical 
arrangements are known from the late Eneolithic as well [rassamakin 1998: 215], 
representing group iii-a in North Pontic funeral traditions [rassamakin 2004: 51, 
52] . The burials from Porohy and Severynivka also correspond with the bessarabia 
variant of the Černavoda culture, as understood by i . manzura [2013, 130, 132] . 
This variant is distinguished by a specific arrangement of upper limbs, with one 
arm sharply bent at the elbow and placed at the waist . The deceased from Porohy 
was laid in a manner specific to this group of burials, namely with the head to the 
SE [cf . manzura 2013, 132] . its Eneolithic origin is also suggested by the transver-
sal arrangement of the wooden roofing, unknown from central graves of yC in Po-
dolia . The deceased from grave 3/2 at Porohy was furnished with a “pot-shaped” 
beaker [harat et al . 2014, 90, Fig . 2 .4 .4: 1: 1] .

it cannot be ruled out that graves discovered in kurgan 1 at Klembivka (no 5 
and possibly also a poorly preserved burial from grave 15) [Klochko et al . 2015c] 
and kurgan 2 at Kuzmin (grave 2/5) [bubulich, Khakhey 2001] also link with the 
group of finds discussed here .

F i g  .  1 3  .  Central graves in kurgans from Pysarivka, yampil region: 1 – grave 5/1, 2 – grave 7/2, 
3 – grave 8/2, 4 – grave 6/2 (early phase of yC) [after harat et al . 2014]
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F i g .  1 4 .  Pysarivka, Yampil Region. Location of kurgans 1-5. Source: archives of the Heritage 
Protection Office in Vinnitsa
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F i g .  1 5 .  Prydnistryanske, Yampil Region. Reconstruction of stages of grave IV/4 construction. 
By M. Podsiadło
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The problem with determining the taxonomic and chronological positions of 
central burials emerges with respect to other kurgans in Podolia as well and has 
already been addressed in the literature [Manzura et  al. 1992: 81-92; Kashuba 
et al. 2001-2002: 220, 221]. A good illustration is the situation recorded at Ocniţa 
in the Kamienka region, where a group of 7 kurgans were explored and only 3 
of the documented burials linked with the earliest phases of the mound construc-
tion revealed traits allowing them to be linked with yC (kurgans 2, 3, and 5) . The 
remaining central graves held burials in extended position (kurgans 6 and 7) or 
burials which due to the characteristics of the ritual (e .g . orientation) can be linked 
with Eneolithic traditions (kurgans 1 and 4) .

Some of the central burials yielded no human remains, or only single bones 
were found . Sometimes such graves bore clear marks of secondary opening (Po-
rohy, grave 3a/14; mocra, grave 1/15) . The result is that taxonomic-chronological 
traits cannot be determined with sufficient certainty in five kurgans (mocra 1; Po-
rohy 3a, Kuzmin 2 and 5, and Podoima) . whether kurgans which revealed traces 
of sophisticated rituals (such as large postholes, grooves, cromlechs, and sacrificial 
pits) can be linked with the late Eneolithic is another issue . Such ritual behaviours 
were recorded in kurgans at Porohy (3a), mocra (1), and Klembivka (1) .

4 .5 . GraVES FrOm ThE Early PhaSE OF yC

among the finds associated with the early phase of yC one should mention 
first of all burials connected with the construction of the earliest mound (“founder” 
graves) and some of those dug into the central parts of kurgans during their subse-
quent enlargements . Graves filling in funerary spaces created by older, Eneolithic 
communities also belong to this group .

a model ceremonial-funerary complex created by a yC community is a group 
of kurgans in Pysarivka village [harat et al . 2014: 104-165] . Nine mounds have 
been explored there, of which eight (1, 3-9) yielded central burials of yC sharing 
a number of similar features (Fig . 13) . The deceased were placed in regular, rect-
angular pits having vertical walls . Vykids (mounds of soil extracted while digging 
grave pits) formed regular narrow walls surrounding each grave, and seem to have 
been integral elements of sepulchral architecture . Chambers were covered with 
5-7 timbers/planks arranged parallel to the grave’s longer axis . another charac-
teristic element was that of wooden stakes driven symmetrically into the bottom 
along grave chamber edges, recorded in four cases . The deceased were laid on their 
backs, in a contracted position with the knees up . The head was as a rule turned 
to w, with possible deflections towards Nw or Sw . Skeletons bore traces of paint-
ing with ochre . Other characteristic elements of yC rituals discovered at this site 
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included silver earrings from grave 5.1 and elements of a wooden wagon from 
grave 6/2 . unlike kurgan clusters initiated in the Pre-yamnaya period (in Porohy 
and Prydnistryanske), kurgans 5-8 at Pysarivka form a regular line along the top 
of a ridge (Fig . 14) . This finds analogies in Central Europe, in CwC barrows . The 
Pysarivka model of yC kurgans is also followed in nearby complexes at dobrianka 
(kurgan 10, with a slightly different body orientation – with the head to E) and 
Severynivka (kurgan 2) [harat et al . 2014] .

different features, unique in the entire Podolia region, were recorded in the 
central burial of kurgan 2 at Pysarivka [harat et al . 2014] . a small pit, oriented 
N-S, was covered with stone blocks, a construction not typical of the forest-steppe 
zone of the North-west Pontic area but with analogies further to the east, includ-
ing in the boh and ingul river basins [Shaposhnikova et al . 1986: 15] and on the 
ingulec river [melnik, Steblina 2013: 11] – generally between the dnieper and the 
boh . a pot-shaped beaker richly adorned with cord imprints discovered in grave 
2/3 at Pysarivka is also atypical for the region . The vessel differs in terms of style 
from pottery manufactured in the North-west Pontic area, and its ornamentation 
hints at connections with early yamnaya materials from the territory between the 
dnieper and the boh .

The role of south-eastern connections at the early stage of yC development 
can also be seen in grave iV/4 at Prydnistryanske . This is indicated by a combined 
(wood and stone) roof construction involving stela-like slabs, and by the skull of 
the deceased characteristically painted with red pigment . The absolute date ob-
tained for grave iV/4 (ca 3100-3000 bC) suggests its early provenance [Goslar 
et al . 2015] . The grave was most likely connected with the oldest stage of enlarge-
ment of the Eneolithic barrow [Klochko et al . 2015] .

The kurgans described above, in which graves connected with the earliest 
mound reveal set of traits typical of yC, are not in the majority in Podolia . more 
often, yC graves were secondarily dug into the central part of an earlier kurgan . 
Such a burial became the new focal point for a cemetery which might comprise 
graves of different chronology, a “central yC grave” . Thus, a typical behaviour of 
yC communities was to remodel an “appropriated” Eneolithic kurgan rather than 
to simply continue using the mound erected by their predecessors [cf . Petrenko 
2010: 362] . in such kurgans, the older grave represented a different cultural tradi-
tion . it could be a burial in an extended position (as at Ocniţa in kurgans 6 and 
7 and at Tymkove) or such in which the body was oriented along an axis other 
than w-E (e .g . hrustovaia, Pidlisivka, Ocniţa, kurgans 1, 3, and 4) . The younger 
burial, on the other hand, bore traits typical of the older phase of yC: w-E orien-
tation, wooden roofing parallel with the pit’s axis, a simple pit with no step, the 
body laid in a contracted position with the knees up and the upper limbs in type F 
arrangement .

as in other regions, there were single “elite” graves in Podolia, being burials 
of adult males . To this group belong the central grave from kurgan 6 at Pysariv-
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ka, where fragments of a wagon were found, the sophisticated funeral structure 
from kurgan iV at Prydnistryanske (grave iV/4 – Fig . 15), and the central grave 
from kurgan 5 at Pysarivka, which yielded silver earrings . in terms of these “elite” 
markers the yampil cluster represents a  typical ceremonial centre of the North-
west Pontic area [ivanova, Toschev 2015: 378] .

4 .6 . laTEr STaGES OF yC

The middle phase of yC is quite clearly evident in Podolia kurgans . it is 
marked by burials dug into the existing mounds . These are either single burials 
inserted into different parts of the mounds, or groups of graves forming arches 
around a central part . Graves with steps leading to the burial chamber are typical 
of that stage, and they were wider than those in the centres of kurgans . Chambers 
were typically roofed with planks or timbers placed perpendicularly to the grave’s 
longer axis . burials on one side and burials on the back but leaning to either side 
become more numerous, and upper limbs were most often placed in a, G, h, or 
i arrangements . Ceramic vessels become more common in graves, including forms 
indicative of contacts with GaC and CwC milieus . model examples of sepulchral 
features from that period are kurgans 3, 6, and 7 at Ocniţa and kurgan 3a at Porohy .

among issues of particular importance one can mention the relationship be-
tween the Podolia finds linked with the late phase of yC and materials from the 
budzhak region (i .e . from the dniester-danube steppe) . indicating the latter is 
an original ceramic inventory, combining specific vessel forms with elaborate or-
namentation (mainly cord impressions), featuring primarily on broad-mouth one-
segment beakers . what is also striking in the materials discussed here is the small 
number of graves with burials arranged in a manner indicative of a late chronol-
ogy, i .e . with bodies lying on their sides . This allows for an assumption that only 
single burials from Podolia (e .g . mocra, grave 1/3) date to the late phase (in the 
periodisation used for the budzhak region) and, accordingly, that the majority of 
Podolia kurgans already had ceased to be used as burial grounds before the middle 
of the 3rd millennium bC .

The succession of the Catacomb culture features poorly in the Podolia materi-
als, with only two burials, of different cultural attributions, standing out: grave 3/5 
from Ocniţa, linked with the early Catacomb culture [Klochko 1990] and grave i/4 
from Prydnistryanske, revealing inspirations from the donets or dnieper (or possi-
bly ingul) basins [Klochko et al . 2015d] . radiocarbon dates obtained for the latter 
grave point to about 2600-2500 bC [Goslar et al . 2015], which means to the early 
Catacomb culture . The chronology of these burials does not diverge much from the 
youngest yC graves in Podolia . This suggests a hiatus of about 500 years in kurgan 
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cemeteries in Podolia between the Yamnaya and Catacomb phase and burials of the 
Babyno culture, radiocarbon dated to not before circa 2100-2000 BC.

5. SUMMARY

The materials collected during the investigation of the Yampil kurgans have 
made it possible to describe the funerary ritual of local Eneolithic and Early 
Bronze Age communities, which was a  variant of sepulchral rites practiced in 
the Podolia region or, more generally, in the forest-steppe part of the North-west 
Pontic area . The analyses performed have shown distinct similarities in terms of 
ritual behaviours between this newly investigated group and the communities from 
the dniester-danube area . The majority of kurgan necropolises in question were 
established in the late Eneolithic, and this initial period was marked by signifi-
cant genetic diversity, with rituals indicative of various cultural traditions of the 
North Pontic area . The oldest – thus far – cemeteries are those associated with the 
zhiotilovka-Volchansk group, showing strong links with the Gordinesţi type of the 
Trypilia culture . later finds link with the turn of the Eneolithic and Early bronze 
age, and represent a variety of traditions: Early yamnaya, burials in extended posi-
tion, Nizhnaya mikhailovka, and Post-Stog .

The peripheral position of the yampil cluster within the yC complex favoured 
contact with Central Europe, which found its reflection in the regional specific-
ity of funerary behaviours . it should be noted, however, that subsequent genetic 
breakthroughs in funerary rituals in the Podolia cluster were connected primarily 
with influences from the east and south east . This is indicated by the recorded ritual 
elements specific to the Early yamnaya, late yamnaya, and Catacomb cultures .

in an overwhelming majority, the Podolia finds represent a local, forest-steppe 
variant of yC rites from the North-west Pontic area . it shows similar traits with 
the rituals practiced by North-Pontic communities expanding towards Central and 
South-Eastern Europe . This expansion resulted in interactions with cultural groups 
living further to the west . in the forest-steppe zone of the North-west Pontic area 
there is clear evidence of contact with GaC and CwC communities, while in 
the budzhak region influences from the balkans and South Carpathians played 
a more important role . Nevertheless, the impact of these contacts was limited to 
the adoption and introduction of certain artefacts (pottery, flint tools) into funerary 
rites of yC communities .

an important task awaiting future researchers is to determine the range and 
scale to which North Pontic kurgan rituals influenced western Podolia and south-
eastern Poland . The findings will be of crucial importance for understanding the 
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genesis of funerary (thanatologic) ideologies of communities inhabiting Central 
Europe at the close of the Eneolithic. They would also offer valuable supple-
mentation to the results of archaeogenetic studies flourishing in recent years [cf. 
Chyleński et al . 2017; Juras et al . forthcoming] .

Translated by Piotr Godlewski
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