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EXAMINING THE ASSOCIATION  
BETWEEN PIGMENT RESIDUES AND  
POTLID-LIKE CRACKING: A CASE STUDY FROM ZASKELNA V

V. M. STEPANCHUK, O. O. NAUMENKO, 
V. V. TYSLIUK

covering thousands of artefacts. Since the early 
2000s, partial and unsystematic examinations of 
these collections reveal many fragments of natu-
ral pigments and artefacts showing signs of pig-
ment use. Early examples, such as ochre pencils 
with scraping and abrasion traces, were published 
(Степанчук 2006). Recently, a comprehensive 
collection of ochres from all layers of Prolom II 
(Степанчук, Нездолій, Вєтров 2018) and a se-
lection of pebbles with pigment residues from 
various Middle Palaeolithic sites in the Crimea 
have been documented (Stepanchuk 2022). Pre-
liminary studies of micro-residues on artefacts 
from older sites, including the Late Acheulean 
site of Zaskelna IX, also indicate pigment utilisa-
tion (Ryzhov et al. 2022; Рижов, Тислюк 2024). 
The widespread evidence of pigment use at Mid-
dle Palaeolithic sites in the Crimea highlights the 
active application of pigments by local Neander-
thals. Besides, a few stone artefacts with pigment 
residues have been published from the layers III 
and IIIa of the Zaskelna VI (Kolosov) site (Сте-
панчук, Васильев 2018).

A few years ago, the first author of the current 
paper identified a flake in the collection of stone 
artefacts from the layer  II of Zaskelna V that dis-
played possible pigment residues within a cracked 
area of the artefact. This article explores a poten-
tial relationship between two features observed on 
this object: internal cracking of the flint and the 
presence of adhered pigment in the same zone. As 
a working hypothesis, it is proposed that the frac-
turing of the flint resulted from short-term ther-
mal stress, possibly caused by the application of a 
hot pigment-based compound to a cooler flint sur-
face. This compound was likely used as an adhe-
sive — a possibility supported by numerous stud-
ies. Adhesive mixtures, including ochre-based com-
pounds, are widely known to have been used for 
hafting stone tools in the Middle Palaeolithic con-

The article examines flint artefacts with traces of pig-
ment discovered in 1993 in layer II of the Zaskelna V 
site (Crimea), focusing on one specimen with rare in-
complete potlid-like cracking and associated ochre-
rich residues. An initial hypothesis that the cracking 
was caused by heated pigment-containing adhesive 
was not supported experimentally. Instead, the scar 
likely resulted from localised sudden cooling, while the 
pigment adhered later to the surface damage, though 
their precise relationship remains unclear.

K e y  w o r d s: Eastern Europe, Crimea, Middle 
Palaeolithic, potlid-like cracking, pigment residue.

The year 2024 marks the centenary of Yurii Heo-
rhiiovych Kolosov, a famous archaeologist who 
significantly advanced the study of Ukraine’s pre-
historic period in the late 20th century (Степан-
чук 2024). In the 1970s and 1980s, Yu. H. Ko-
losov, who led the Crimean Palaeolithic Expe-
dition of the Institute of Archaeology, Academy 
of Sciences of Ukraine, discovered and stud-
ied many multi-layered Neanderthal sites, re-

This is an Open Access article under the CC BY-NC-ND 4.0 license 
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.en
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texts, with evidence extending back nearly 200,000 
years (Mazza et al. 2006; Cârciumaru et al. 2012; 
Degano et al. 2019; Niekus et al. 2019; Doroniche-
va et al. 2022; Schmidt et al. 2024). To test this hy-
pothesis, we conducted a series of experiments. In 
parallel, we carried out a targeted re-examination of 
related materials from the layer II, focusing on finds 
from the specific area where the artefact in question 
was discovered during the 1993 excavations (Коло-
сов, Кухарчук, Рыжов 1994a). This revision yield-
ed several artefacts that offer new evidence and rel-
evant insights for interpreting the originally iden-
tified flake with pigment residue and potlid-like 
cracking. This term refers to a particular type of in-
ternal fracture that may — but does not necessarily 
— result in the detachment of so-called potlid flake, 
which may occur with a delay over time (Stepan-
chuk, Naumenko 2022, 2024).

Materials and methods

Materials.
Brief characterisation of the site and layer II 

industry. The multilayered cave site Zaskelna V is 
located in the eastern part of the Crimean Peninsula, 

near the village of Bila Skelia in the Bilohirsk dis-
trict. It is positioned on the right slope of the Chervo-
na gully, on the right bank of the Biiuk-Karasu River, 
within the remnants of the limestone massif of the 
second mountain ridge. Facing south, the site is at 
coordinates: 45°6’58.42”N, 34°36’37.03”E (Google 
Earth 2024), about 60 m above the river level. Sur-
face materials from the area later associated with Za-
skelna V were first identified by V. F. Petrun in 1964. 
The stratified nature of the site was subsequently re-
vealed by Yu. H. Kolosov (1983). The site was in-
tensely studied by Yu. H. Kolosov during various pe-
riods: 1969–1972, 1974–1975, 1977–1978, 1981, 
1986, and 1993–1994 (fig. 1). Further investigations 
were carried out by Yu. H. Kolosov and V. M. Ste-
panchuk in 1997, and by V. P. Chabai in 2012–2013. 
The materials from the 1960s and 1970s were pub-
lished in a monograph (Колосов 1983) and papers. 
Excavations between the 1960s and 1990s involved 
studies of geological, geomorphological, palaeogeo-
graphical, palaeontological, palynological, and other 
aspects of the site, with contributions from special-
ists such as V. P Dushevskyi, P. D. Podhorodetskyi, 
O.  A.  Kliukin, A.  O.  Velychko, Ye.  I.  Danylova, 
K. V. Kapelist, and Z. P. Hubonina.

Fig. 1. Yu. H. Kolosov at the excavation of Zaskelna V in 1993, photo by Yu. V. Kukharchuk
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Yu.  H.  Kolosov identified eight cultural lay-
ers within a ~4  m sediment profile, each varying 
in thickness and extent. Recent studies have dis-
tinguished nearly 90 habitation episodes at the site 
(Chabai, Uthmeier 2017). The radiocarbon age 
of the layer  II is estimated to be between 45,000 
and 36,000 calibrated years ago (table  1), consis-
tent with the ESR date of 41.8 ± 3.1 kyr (Колосов 
2003). Layer  II has been studied over an area of 
about 41.5 m2, including 4 m2 excavated in 2012–
2013. The artefacts discussed in this article origi-
nate from the 1993 excavations in sector 17АБВГ, 
where less than three-quarters of 1 m2 of the layer II 
was explored. The primary aim of the 1993 excava-
tions was to prepare sections for installing ESR and 
TL dosimeters in the upper and lower parts of the 
layer  II. Notably, by 1985, most of the layer II in 
sector 16–17АБВГ had been nearly fully explored, 
although some areas were previously inaccessible 
due to a collapsed rock roof. In 1993, part of this 
obstruction was removed, allowing access to the de-
posits of the layer II in unit 17Г. The eastern wall of 
the excavation was also cleaned, and the material 
was extracted in layers rather than a grid of squares. 
Consequently, despite the small area of the layer II 
investigated in 1993, the exact 3D location of the ar-
tefacts discussed cannot be determined.

The second cultural layer is greyish-brown 
in colour, likely due to the use of fire, 30–35 cm 
thick, and sub-horizontal with a slight slope to the 
northwest, located at a depth of 2.90–3.20 m. The 
containing light pale sediment, genetically asso-
ciated with rock shelter erosion, comprises loam 
with a silt fraction of up to 15 %, including num-
mulitic limestone sand and poorly rounded gravel 
(1–5  mm in size). Ore minerals, including mag-
netite (Fe₂O₃), are sparse within this layer. Iron-
based oxides constitute approximately 4  % of 
the total chemical composition (Колосов 1983), 
which roughly corresponds to the typical dis-
persed content in nummulitic limestones. The cul-
tural layer does not represent a single living floor, 
but rather a series of successive visits occurring 
close in time. Under such conditions, remains of 
a later occupation may sometimes directly over-
lie and become mixed with those of an earlier one. 
In 1993, a wall up to 3  m long was revealed in 
sector 17A — B and partially in unit 17Г, where 
a sample was collected. Approximately 0.5 m2 of 
the layer was excavated in half of unit 17Г. Since 
the excavation into the eastern wall was about 5 
cm deep, the total volume of excavated sediments 
was around 1/4 m3. This revealed a high density of 
stone artefacts, with over 8.500 items per m3, indi-
cating intense activity at the site.

Palynological data reconstructs a steppe land-
scape during the period of remains accumulation, 
with pine being the most common tree species 
(Губонина 1985). The megafauna, listed by abun-
dance, includes mammoth, horse, saiga, cave bear, 
wolf, corsac, and marten (Колосов 1983). Among 
the bone remains, saiga (including other indeter-
minate ungulates) and mammoth are predominant. 
The cultural horizon reaches 30  cm in thickness 
and frequently contains sooty stains and occa-
sional hearth lenses. Frequent discoveries of burnt 
bone further underscore the active use of fire.

The stone inventory comprises over 30,000 
items, most made from local, fine-grained, high-
quality Turonian-Cenomanian flint. It is predomi-
nantly grey of various shades, with less frequent 
occurrences of black and brown. Nearby flint de-
posits, 1–3 km south of the site in the southern part 
of the Ak-Kaia rock massif and on adjacent ter-
raced surfaces along the Bilohirsk-Feodosiia road, 
as well as 2–3 km west in the Sary-Kaia tract, were 
used. The layer contains many nodule fragments, 
serving as a raw material reserve, confirming the 
use of local flint (Chabai, Uthmeier 2017). The 
Ak-Kaia sites are characterised by a preference 

Table  1. Conventional and calibrated radio-
metric dates from Zaskelna V layer II (Степан-
чук, Ковалюх, Ван дер Плихт 2004; Chabai, 
Uthmeier 2017); calibration with OxCal v4.4.4 
(Bronk Ramsey, 2021); (r:5; Atmospheric data 
from Reimer et al. (2020)
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for tabular nodules (Колосов 2003; Ryzhov, Ste-
panchuk, Sapozhnikov 2005). According to Ko-
losov (2003) and Kolosov, Kukharchuk and Ry-
zhov (1994b), the flint assemblage from the layer 
II studied in 1993 includes 1,677 items: 117 tools, 
23 cores, 765 flakes, 117 blades, 75 fragments, and 
577 pieces of debris. The industry is macrolithic, 
with bifacial forms constituting 41.4 % of all tools. 
The typological set of tools is detailed in table 2. 

The industry is defined as Micoquian or Mouste-
rian bifacial according to Yu. H. Kolosov’s termi-
nology (Колосов 1983; Колосов, Степанчук, Ча-
бай 1993; Kolosov, Stepanchuk 2000).

Presentation of the artefacts discussed. Flake 
ZskV:1993:17A/G:II:300/330:db271 (further on 
db 271) (fig. 2). This flake, which shows remains of 
probable pigment associated with the cracking zone 
of the artefact, is made from translucent Turoni-

Fig. 2. Zaskelna V, layer II. Flint flake (db 271) with incomplete potlid-like cracking in the area contains microremains of ochre-
rich material (a). The 3D model (1) and photos (2) of the artefact. Scan the QR code to view the 3D model

1

2

а

10 mm
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Bifacial forms Flake tools
Knives 13 Knives 10

Sidescrapers 7 Sidescrapers 13
Points 4 Points 2

Triangles 2 Retouched 
flakes

15

Fragments 20 Fragments 31

Subtotal 46 Subtotal 71
Total 117

Table  2. The typological set of tools from the 
layer II of the Zaskelna V site, based on the 1993 
excavations, according to Kolosov Kukharchuk 
and Ryzhov (Колосов, Кухарчук, Рыжов  1994b).

an flint, grey with light spots. The flint is homoge-
neous and fine-grained, with no inclusions. The sur-
faces are slightly smoothed and have an oily sheen. 
The flake is suboval in plan and slightly curved in 
profile, measuring 4.3 × 3.8 × 9.4 cm and weigh-
ing 13.6 g. Its dorsal surface displays a centripetal 
flaking pattern, and the dihedral striking platform 
shows signs of preparation through faceting. The 
point of impact is clearly at the edge of the platform. 
The flake’s basal portion is relatively thick due to 
the platform and a prominent bulb (1.5 cm thick), 
while the distal section is thinner (0.4–0.6 cm). The 
termination and laterals are feather-like, and a bul-
bar scar and fissures are visible on the bulb.

Several other flint artefacts with possible pigment 
residues or unusual cracking were identified in 
the materials from the layer  II during the 1993 
excavations (table  3). These artefacts are similar 
in both raw material and state of preservation, 
made from translucent grey Turonian flint, 
occasionally with a brownish hue. One artefact has 
dark inclusions, up to black, arranged in a banded 
pattern. Another artefact shows unfinished potlid-
like damage on its ventral surface. Additionally, 
three artefacts show possible pigment residues.

Methods.
General approach. We use a multimethod ap-

proach that includes a comprehensive description 
of the site, the context of the artefact’s discovery, 
its detailed characteristics, and specific features. 
It covers essential geostratigraphic, chronologi-
cal, and spatial data, as well as information about 
the associated material. Our approach combines 
standard technical-typological analysis with dia-
critical analysis. Experimental replication is also 
employed to reconstruct the likely conditions re-
sponsible for the observed features on the artefact. 
Additionally, the study provides a preliminary de-

scription of the micro-remains, without relying on 
complex analytical methods or equipment. 

The research and illustrations were prepared 
using the Biwyily USB500xDM electron micro-
scope, MBS-9 and Bresser Advance ICD binocu-
lar microscopes, and the Levenhuk M10.P Series 
digital camera with Levenhuk Lite software. Addi-
tionally, a Nikon Coolpix AW130 camera was em-
ployed. For detailed surface analysis of the arte-
fact, a 3D model was created with Structure from 
Motion (SfM) photogrammetry, using the Sony 
a7RIII camera with a Sigma 105  mm F2.8  DG 
macro lens and RealityCapture software.

Working Hypothesis and Experimental Re-
search Procedure. Our investigation focused on de-
termining the potential causes for the simultaneous 
occurrence of two distinct features: flint cracking and 
the presence of suspected pigment residues in the af-
fected area. The crack on the artefact is an unfinished 
potlid-like damage, usually caused by temperature-
induced effects on the near-surface layer of stone (Pat-
terson 1995; Fiers et al. 2021; Abdolahzadeh et al. 
2023). Potlid-like fractures have been observed on 
the surfaces of heated flint artefacts from various pe-
riods (Moore et al. 2009; Yegorov et al. 2020, fig. 8; 
Науменко, Радієвська 2022, fig. 4: 10, 15), includ-
ing Middle Palaeolithic examples (Agam et al. 2023).

Our working hypothesis suggests that the crack-
ing on the db 271 artefact may have been caused 
by a short-term, localised temperature effect. We 
propose the involvement of two interacting agents: 
a hot, pigment-containing substance and flint that 
was either at moderate temperature (20–22°C) or 
possibly cooled to below freezing.

To test the working hypothesis, we aimed to 
simulate localised cracking in a fine-grained, isotro-
pic material when exposed to a high-temperature, 
pigment-containing substance. We replicated vari-
ous temperature interaction regimes, including: a) 
room temperature (20–22°C), b) room temperature 
followed by cooling, c) applying the hot composi-
tion to a pre-cooled base, and d) placing a pre-heat-
ed base with a hot composition into cold water for 
rapid cooling. The cooling was done using a house-
hold freezer, reaching −15°C with a minimum cool-
ing time of four hours. The progress and results of 
the experiments were photographed and recorded.

The experiments involved two types of inter-
active agents: passive (“base”) and active (“ad-
hesive”). The passive elements were objects onto 
which pigment-bearing substances were applied. 
These included experimental flakes made from fine-
grained flint resembling the artefact under study, 
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Data-based 
code

Box code (+code 
on the artefact)

Raw: FG ‒ fine-
grained; WS ‒ 

white spots

Pigment 
(?) 

residue

Unfinished 
potlid-like 
cracking

Typology Completeness Use-wear/ 
retouching

db 271
Zsk-V-93 unit 
17А-Г II 3.00–

3.30 (70)

FG grey with 
WS yes yes retouched 

flake complete yes/ yes

db 291
Zsk-V-93 unit 
17А-Г II 3.00–

3.30 (z/ch)

FG grey with 
WS yes no flake broken yes/ no

db 292
Zsk-V-93 unit 
17А-Г II 3.00–

3.30

FG grey with 
WS yes no micro-

flake broken yes/ no

db 293
Zsk-V-93 unit 
17А-Г II 3.00–

3.30 (27)

FG grey-
brownish with 

WS
yes no partial 

biface broken yes/yes

N/A
Zsk-V-93 unit 
17А-Г II 3.00–

3.30 (z/ch)

FG grey-
brownish with 
WS and dark-

coloured stripes

no yes blade 
flake complete yes/yes

Table 3. Flint artefacts mentioned in the text, main features

specifically Cenomanian flint from the Dnister re-
gion and Turonian flint from the Volyn region. The 
flakes were small, thin, and had feather-shaped edg-
es, typically without a cortex on the dorsal surface. 
We also used modern untempered glass (4 mm and 
10 mm thick) due to its homogeneous and isotro-
pic properties, which made it ideal for studying pot-
lid-like cracking, even though it’s not fully similar 
to experimental model material. The active compo-
nents included sealing wax, chosen for its resem-
blance to traditional adhesives made from natural 
resins and pigments. In several experiments, pine 
resin and organosilicon polymer glue were added to 
the sealing wax to enhance its adhesive properties.

Results

Techno-morphological characteristics of 
flake db 271.

All edges of the artefact show evidence of wear 
or intentional modification. Due to relatively sharp 
changes in angle, ranging from 95° to 115°, the 
working edge can be divided into five sections: a 
short, oblique transverse edge, two adjoining edg-
es on the left, and two on the right.

The left lower edge, adjacent to the striking 
platform, is slightly curved and 2.3 cm long. It has 
intentional dorsal retouching in 1–2 rows at a steep 
angle of 80–90°. The transition to the adjacent left 
edge is approximately 115°. This slightly curved 
edge, 2 cm in length, shows multiple micro-frac-
tures, mainly on the dorsal surface, including a 

tongue-shaped fracture extending onto the back of 
the flake. The transition to the next edge maintains 
a similar angle of around 115°.

The straight, transversely oblique edge is 1 cm 
long and shows small breaks and blunt micro-re-
touch at a 70–80° angle. The transition angle forms 
an angle of about 110°. The adjacent curved edge 
on the right, 2.3 cm long, has minimal wear signs 
on both surfaces, characterised by individual and 
clustered micro-retouch scars. The joint angle to 
the next edge is approximately 95°.

The last edge, measuring 2.7  cm is next to the 
striking platform on the right, has a denticulated-con-
cave shape. Both surfaces show many retouched and 
non-retouched micro-notches along the edge. The 
protruding part at the contact area between the right 
edges is more polished than the other areas. The near-
by 1.1 cm long inter-scar area on the dorsal surface 
has unusual damage, with several small flat scars, 
likely caused by strong pressure applied parallel to 
the surface (Thiébaut, Claud, Costamagno 2019).

On the ventral surface of the flake, near the pro-
trusion of the right edge, there is rounded potlid-
like damage in the form of an incomplete circular 
crack measuring 6.8 × 6.1 mm, along with small 
dents and scratches, each measuring less than a 
millimetre (fig. 2: a). The flake’s thickness at this 
location is 3.3 mm. More than 10 tiny micropot-
lids, about 0.2 mm, are detectable inside the pot-
lid area, along with a few larger ones that are up 
to 1 mm. Despite this damage, there are no other 
signs of fire exposure on the flake.
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There is a suboval area (4.3  ×  5.7 mm) with 
ochre-coloured particles inside the rounded potlid-
like damage. The colour varies, displaying areas 
of dark reddish-brown, light reddish-brown, dark 
reddish-grey, and pinkish-grey, according to the 
Munsell chart. Although these residues probably 
contain ochre, we cannot be sure of their exact na-
ture, because we have not done chemical or ele-
mental analyses to confirm this.

The space between the ochre-coloured parti-
cles is somewhat filled with loamy sediment. The 
boundaries and surface of the ochre-coloured ac-
cumulation are irregular, and it slightly protrudes 
above the flake’s surface by fractions of a millime-
tre. The pigment particles are associated with mi-
cropotlids, while the areas of flint surface between 
them are often free of residues. Some pigment 
grains are also found outside the main zone of the 
large unfinished potlid-like crack, but still on the 
flake’s ventral surface. The area with adhered mi-
croremains does not appear to be related to any in-
ternal heterogeneity of the artefact material.

Overall, the flake is a typical example of the 
site’s industry, showing flat centripetal knapping 
used by its inhabitants. It has significant wear on 
its edges and atypical damage to both edges and 
surfaces. The potlid-like damage is rare for this 

type of artefact. The accumulation of heteroge-
neous ochre-coloured material is linked with this 
unfinished potlid-like damage, suggesting that the 
association is likely not incidental.

Techno-morphological characteristics of 
flint objects similar in some features.

ZskV:1993:17A/G:II:300/330:db292 (fig. 3) is 
a proximal fragment of a small flake, measuring 
10 × 19 × 3 mm and weighing 0.6 g. The fragment 
shows damage on the left edge and light use wear 
on the dorsal right edge. The types of dorsal pat-
tern and striking platform are not definable. On the 
bulb, within the terminal part of a longitudinal bul-
bar scar with a deep, wave-like surface relief, there 
is a 3 × 1 mm area with adhered particles of ochre-
coloured material (fig. 3: а). This material is simi-
lar to that observed on item db 271. A small mi-
cro-residue in the form of a light grey spot, about 
0.6 mm, is on the striking platform. There are no 
signs of surface cracking on this flint artefact.

ZskV:1993: z/ch:17A/G:II:300/330:db291 
(fig. 4: 1) is a terminal fragment of a semi-primary 
centripetal flake, measuring 26 × 25 × 8 mm and 
weighing 4.7 g. The surfaces are polished, and all 
edges, including the breaks, have small scars from 
use or trampling. The right edge opposite the break 

Fig. 3. Zaskelna V, layer II. The proximal fragment of flint flake (db 292) with adhered particles of ochre-coloured material on the 
percussion bulb (a). This material is similar to that observed on the flake db 271 (see: fig. 2). However, there are no potlid-like cracks

10 mm
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Fig. 4. Zaskelna V, layer II. Flint artefacts that are similar in some features to flakes db 271 and db 292. 1 — a terminal flake 
fragment (db 291) with brown-red staining in the form of stripes (a). There are no pigment traces on the cortex and no signs 
of cracking on the artefact; 2 — a terminal fragment of a large item with partial bifacial flaking (db 293) and a zone of ochre-
coloured particles with a brown-reddish hue (b). There are no signs of destruction on the flint surface; 3 — a blade flake with an 
unfinished circular potlid-like crack on the ventral surface (c). There are no traces of pigment and no obvious mechanical damage 
related to the potlid-like cracking

has a brown-red staining in the form of stripes, up 
to 15  mm long and 3  mm wide (fig.  4:  а). This 
staining is superficial and consists of tiny particles 
of pigment or coloured sediment (up to 0.1 mm) 
adhering to the flint surface. No pigment traces are 
found on the nearby cortex area, and there are no 
signs of cracking on the flint.

ZskV:1993:17A/G:II:300/330:db293 (fig.  4:  2) 
is a terminal fragment of a large item with partial 
bifacial treatment, measuring 26 × 25 × 8 mm and 

weighing 11.7 g. The fragment has two longitudinal 
retouched edges, each up to 25 mm long, and a short 
transverse edge, up to 8 mm. The dorsal surface is 
fully covered with shaping scars. The left and right 
edges have flat retouching in one or two rows, with 
the right edge showing bifacial processing, meaning 
the ventral surface had been flaked before the dor-
sal surface was shaped. The point of longitudinal 
edge convergence is missing. The transverse edge is 
formed by bifacial scars along the fragment’s long 

1

2

3

10 mm

10 mm

10 mm

10 m
m
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axis, likely caused by vertical actions that broke the 
terminal part. The direction of the fracture’s waves 
aligns with this movement. The fracture edge shows 
minimal wear evidence. On the more convex sur-
face near the fracture that destroyed the piece, there 
is a rounded area (~2 × 2 mm) of densely packed 
ochre-coloured particles with a brown-reddish hue 
(fig. 4: b). These remains are similar to those ob-
served on item db 271. There are no signs of de-
struction to the flint surface.

ZskV:1993: z/ch:17A/G:II:300/330:N/A (fig. 4: 3) 
is a straight-axis blade flake with a plunging termi-
nation, measuring 51 × 25 × 9 mm and weighing 
9.3 g. The dorsal pattern is parallel with the cortex 
(up to 50 %). The micro-striking platform is plain 
(one removal). The convex left edge is sharpened 
with one- or two-row retouching and shows dam-
age, possibly from trampling. The right edge, cov-
ered with a cortex along its full length, has micro-
breaks and wear that suggest use. On the ventral 
surface, in the proximal third above the bulb, there 
is an unfinished circular potlid-like crack with a 
diameter of 7.9 mm (fig. 4: c). The surface within 
the contour of this damage is smooth, showing no 
disruption. The opposite area on the dorsal surface 
shows no signs of impact. No traces of pigment are 
visible, either by eye or under magnification. The 
cause of the circular cracking is unclear, as there is 
no obvious mechanical damage.

Results of modelling the expected circum-
stances that cause potlid cracking.

Since we hypothesised the cracking of the 
db 271 artefact resulted from a short-term and lo-
calised thermal stress exerted by a hot pigment-
containing compound, our experiments were de-
signed to replicate these conditions. The modelling 
involved various interacting materials (flint, glass, 
sealing wax, resin, glue) and encompassed a range 
of temperature regimes.

During the experiments, we observed various 
effects. At ambient temperature, hot sealing wax 
— whether pure or with additives — adheres to 
the surface of the flint, but fails to spread over a 
glass and does not stick very firmly (fig. 5). Seal-
ing wax adheres more strongly to the flint when 
the contact area is extensive (fig. 7: 2) that in part 
depends on the temperature regime. To remove it, 
the object must be reheated or frozen to crack the 
wax layer. After removing the wax, small, uneven-
ly coloured stains often remained at low tempera-
tures (fig. 7: 4). When flint and glass were cooled to 
around −15°C, the melted wax did not spread, but 
adhered well (figs. 5: I, 1, 3; II, B; 7: 3). Extreme 

temperature differences were achieved by burning a 
mixture of sealing wax, organosilicon polymer glue, 
and pine resin on a flint or glass surface cooled to 
−15°C (figs. 5: I, 2, 3; II, B; 7: 3). At high concentra-
tions of sealing wax, it spread over the surface, but 
with more polymer glue, the mixture burned away 
almost completely (fig. 7: 1). A common outcome 
of all these experiments was that no phenomena re-
sembling potlid cracking were observed (figs. 5, 7). 

Additional experiments involved rapidly cool-
ing artefacts that had been preheated for some 
time. Flint and glass bases were heated in sand (ap-
prox. 300 °C) or boiling water (approx. 100 °C), 
with sealing wax applied to both percussed and 
intact areas. After heating, the samples were sub-
merged in cold water or had cold water poured 
over them. We observed deformation of the wax: 
changes in shape, darkening, and swelling due to 
absorption of sand grains (fig. 6: 1a — d; 2d; 3b, 
3c). By contrast, boiling alone caused only slight 
degradation and surface lifting of the wax, with no 
major colour or shape changes.

No noticeable damage occurred on the flint sur-
faces beneath the wax. However, the glass bases 
cracked extensively in both struck and unstruck ar-
eas. Adhesive tape on the underside likely prevent-
ed full breakage. Of all the cracks, only one resem-
bled a potlid scar; others were linear (fig. 6: 3b, 3c). 
Flint flakes also showed intense internal fracturing. 
Some of the cracks follow structural weaknesses 
created during knapping, while others show potlid-
like damage (fig. 6: 2b, 2c, 2d). On one flake, sev-
eral micro potlid-like scars likely formed from con-
tact with hot quartz sand grains (fig. 6: 2a).

These experimental conditions may help 
explain the formation of the potlid-like fracture 
observed on the archaeological artefact. The main 
conclusion is that, regardless of the experimental 
conditions, potlid fractures are not associated 
with the areas where sealing wax was applied. 
Therefore, our experiments did not support the 
hypothesis regarding the possibility of cracking 
the body of the db 271 artefact due to short-term 
and localised temperature effects. Instead, they 
provide insight into the conditions under which 
potlid fractures and mixtures of dark-coloured 
pigment with sediment particles may form.

Discussion

The flint artefacts under discussion share many 
similarities, including their state of preservation, 
raw material quality, as well as typological, techni-



ISSN 0235-3490 (Print), ISSN 2616-499X (Online). Археологія, 2025, № 414

Fig.  5. Experimental data. 1 — molten sealing wax (1, 2), also in a mixture with pine resin, or burning polymer adhesive (3) was applied to 
the pre-cooled −15°C base. Flint flakes (1, 3) and a fragment of untempered 10 mm thick glass (2). 2 — melted sealing wax is holding well 
on the surface both at normal temperature (A) and when cooled to −15°C (B). Non-tempered glass with a thickness of 10 mm
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Fig. 6. Experimental data. 1 — a flint flake with a percussion mark (a, arrow indicates the point of impact), application 
of sealing wax (b), after heating in sand (c), sealing wax partially removed (d). 2 — fragments of flake surfaces after heating in 
sand and subsequent rapid spot or general water cooling: (a) micro-damage resembling potlid-type fracturing, possibly caused 
by heated quartz grains, (b) single potlid fracture, spot water cooling, (c) multiple potlid fractures, cooled with running water, (d) 
same, with fused remnants of sealing wax mixed with sand, note the darkening. 3 — unhardened glass, 10 mm thick: a percussion 
zone with applied sealing wax (a), potlid-like fracturing after heating in sand (b), same, viewed from below (c)
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Fig. 7. Experimental data. Examples of experimental objects with hot substances containing pigments applied to their surface. 
1–3 — dot applications of polymer glue (1) and sealing wax (2, 3) on flint flakes. The sealing wax does not spread on a cooled 
surface (3) compared to an object at room temperature (2); 4 — more intensive application of sealing wax on flint flake. To 
remove the sticky layer, it must be reheated or frozen. After removing the sealing wax, small unevenly coloured spots remain. 
There are no potlid-like cracks on any experimental object
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cal and morphological characteristics. They align 
with the typical characteristics of the layer  II of 
Zaskelna V, showing centripetal knapping and bi-
facial flaking, consistent with the Middle Palaeoli-
thic Micoquian industry. Therefore, there is no rea-
son to suggest these artefacts are intrusive. Three 
objects have localised ochre-coloured micro-re-
mains similar in composition and colour. Each ar-
tefact shows traces of intensive use, such as fac-
ets, breaks, and edge destruction. The presence of 
potlid-like cracks on two objects, in the absence 
of clear evidence of heating, burning, or mechani-
cal impact, is unusual. The association of hetero-
geneous ochre-coloured material with a potlid-like 
crack on one object suggests a possible connec-
tion, though it may be coincidental.

Not all pigment residues found in coloured ar-
eas, microremains on objects, or ochre fragments 
can be directly linked to human activity. Some of 
these residues may have a natural origin, potential-
ly linked to formations within the local limestones. 
Additionally, some ochre-coloured material could 
have been produced in situ within the layer through 
accidental heating of iron oxide-containing and hy-
droxide-containing substances. The ochre residues 
on artefacts db 271 and db 293 vary in colour, but 
are generally dark and subdued, with dark brown 
shades being common. This variation and muted 
tones suggest the colours were created by prolonged 
intensive heating, as confirmed by our experiments. 
The heterogeneity in the colour of individual parti-
cles suggests a multicomponent composition of the 
residues. Evidence indicates that Neanderthals were 
capable of producing adhesives, including ochre-
based ones (Wadley, Hodgskiss, Grant 2009; Ko-
zowyk 2023; Schmidt et al. 2024), and the Crime-
an sites also provide indications of ochre-based ad-
hesives usage (Ryzhov et al. 2022). Therefore, it is 
plausible that the pigment residues on the surfaces 
of these artefacts may be remnants of a multicom-
ponent artificial adhesive compound.

The punctate pigmentation observed on many 
objects could be attributed to random contact 
with tiny pigment fragments. Larger fragments 
or extensive coloured areas appear less random 
and may indicate intentional application. The 
main challenge is distinguishing between natural 
and anthropogenic origins of pigment residues on 
Middle Palaeolithic artefacts from the Crimea. The 
artefacts discussed in this article show punctate 
pigmentation, meaning the pigment residues on 
their surfaces may be from accidental contact 
rather than intentional Neanderthal activity. 

However, as our experiments show, this may 
simply indicate that the residues remained in 
place due to surface irregularities, while originally 
covering a larger area. This highlights the need for 
careful assessment to avoid over-attributing such 
residues to deliberate human actions.

Our data shows that suspected pigment residues 
have been found on various objects from Neander-
thal sites in the Crimea, including pebbles, flint ar-
tefacts, fossil shells, and bones. These pigments 
usually appear as small coloured areas or residues, 
ranging from yellow to red. On flint artefacts, pig-
ment residues are frequently confined to areas with 
a cortex, suggesting the potential for natural colour-
ing due to prolonged exposure of unprocessed flint 
to soils rich in iron compounds. However, since no 
flint deposits are linked to such soils near the site, 
this thesis remains unproven. This raises the pos-
sibility that the pigments may have other origins, 
including human activity or contact with environ-
mental factors, which require further investigation.

Natural inclusions within flint bodies, which dif-
fer in composition and grain size from the primary 
material, are occasionally observed. However, the 
ochre-coloured residues on the db 271 artefact sig-
nificantly diverge from such inclusions. These resi-
dues are distinctly associated with areas exhibiting 
extensive superficial disturbances on the flint sur-
face. Under high magnification, the coloured mate-
rial appears as a conglomerate that disintegrates into 
many tiny parts, suggesting it is not a solid struc-
ture. The residues do not penetrate deeply into the 
flint and are absent from the dorsal surface, even 
though the flake is only 3.3 mm thick. Similar char-
acteristics are observed in other artefacts with sus-
pected pigment residues, indicating that these de-
posits are surface phenomena rather than deeply 
embedded natural inclusions. This pattern suggests 
the residues are likely external additions, possi-
bly resulting from specific, non-natural processes. 
There is a clear similarity in the character of the res-
idues observed on both archaeological and experi-
mental flakes (figs. 2; 3; 6: 2d).

The experimental results did not support the 
hypothesis that the cracking on the db  271 arte-
fact was caused by short-term and localised tem-
perature effects. Therefore, the proposed connec-
tion between the concentric potlid-like cracking 
and the pigment residues on the artefact was not 
confirmed. This suggests that the observed damage 
and the residues may not have originated from the 
same processes, initially considered, indicating the 
need for alternative explanations.
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Previous research has shown that cracks can 
form on heated flint flakes when rapidly cooled in 
water (Purdy, Brooks 1971; Whittaker 2015). We 
applied various heating and cooling methods to 
flint and obtained results comparable to those ob-
served on archaeological specimens. Notably, we 
identified the conditions under which a single pot-
lid fracture may form — specifically, droplet con-
tact on a heated artefact. The experiments also pro-
vided insights into the likely causes of micro potlid 
formation and clarified the conditions under which 
small, localised residues of darkened (originally 
bright) pigment may form.

We observe corresponding analogies in the ar-
chaeological materials. For example, a blade flake 
from the layer II has a potlid-like defect on its ven-
tral surface. This damage is similar to the circular 
crack on the db 271 artefact, both in its location 
(on the ventral) and in its dimensions (diameter of 
7–8 mm). However, a key difference is that while 
the surface within the potlid contour on the artefact 
without pigment residues remains intact, the cor-
responding area on the artefact with pigment resi-
dues shows significant damage, including several 
potlid-like micro-cracks.

The ochre-coloured material seems to have 
stayed on the artefact’s surface mainly due to sur-
face irregularity and damage. This is supported by 
the location of the pigment residues on the db 292 
artefact, found in a bulbar scar zone with a pro-
nounced wave relief. Similarly, the db 293 artefact 
has pigment traces in a deep scar area. While the 
damage in the unfinished potlid zone of the db 271 
artefact might explain the pigment retention, the 
occurrence of such potlid-like damage may be re-
lated to droplet cooling.

Conclusions

This study focuses on a flint artefact with pot-
lid-like damage, which is spatially associated with 
residues of ochre-coloured material. The artefact 
was discovered in 1993 in the layer II of the Za-
skelna V site, which dates back between 45,000 
and 36,000 calibrated radiocarbon years ago. A re-
view of materials from the 1993 excavations iden-
tified several objects with similar characteristics, 
including one with potlid-like cracking and three 
with residues of ochre-coloured material. A com-
prehensive technical and typological analysis con-
firmed that these artefacts align with the lithic in-

dustry characteristics of the Micoquian layer II at 
the site, indicating they are not intrusive but be-
long to the Middle Palaeolithic. The examina-
tion of the artefacts revealed significant use-wear. 
Many items were broken, but continued to be used 
afterwards. This observation aligns with the high 
density of artefacts and faunal remains in the layer, 
indicating a high level of activity and intensity of 
use of this site area.

It has been established that the pigment residues 
are not linked to the structural properties of the arte-
facts’ material, making it unlikely they formed nat-
urally. Instead, these residues are most probably as-
sociated with Neanderthal activities. The indicators 
of high occupation activity intensity of life in the 
section of the layer II uncovered in 1993, along with 
the extensive use of the artefacts, further suggest a 
strong likelihood that the pigment is related to Ne-
anderthal activity rather than resulting from natural 
causes or accidental anthropogenic factors.

The working hypothesis suggested that the pot-
lid-like cracking was caused by applying a heat-
ed adhesive containing pigment. However, our 
experiments, using various isotropic base mate-
rials, different pigment-containing compositions, 
and multiple temperature regimes, did not confirm 
this hypothesis. Two key observations can be high-
lighted. First, the formation of a large potlid-like 
scar appears to result from the sudden, localised 
cooling of a preheated flint surface, as demonstrat-
ed by our experimental findings. Second, the pig-
ment residues — darkened and mixed with what 
are likely sediment particles — seem to have orig-
inated from a heated, pigment-bearing substance 
that adhered to the archaeological artefact due to 
surface damage. Chronologically, these two events 
likely occurred in sequence. However, how these 
presumed episodes in the history of artefact db 271 
are related remains unclear. 

Accessibility of materials

The artefacts discussed in this article are cur-
rently stored in the the Institute of Archaeology, 
National Academy of Sciences of Ukraine, Kyiv. 
The 3D model of the flake with the spot on the ven-
tral surface can be accessed via the following link: 
https://sketchfab.com/3d-models/flake-with-spot-
zaskelna-v-671ed1da2a864cbe9c0bf074f6bbf508.
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ВИВЧЕННЯ ЗВ’ЯЗКУ МІЖ ЗАЛИШКАМИ ПІГМЕНТУ ТА РОЗТРІСКУВАННЯМ КОВПАКОПОДІБНОЇ 
ФОРМИ: ПРИКЛАД ІЗ ЗАСКЕЛЬНОЇ V

Основним об’єктом дослідження є крем’яний артефакт із потлідоподібним пошкодженням і просторово пов’язаними 
залишками вохристо-забарвленого матеріалу. Артефакт був знайдений у 1993  р. в мустьєрському II  шарі стоянки 
Заскельна V, який датується між 45 000–36 000 каліброваних радіовуглецевих років тому. Під час спеціальної перевірки 
матеріалів цього шару з розкопок 1993 р. також були виявлені кілька предметів із подібними характеристиками, а саме 
артефакт із потлідоподібним розтріскуванням і три артефакти із залишками вохристо-забарвленого матеріалу.

За даними техніко-технологічних аналізів, зазначені артефакти цілком відповідають параметрам кам’яної індустрії 
II  шару стоянки. Згідно з цим, предмети не є сторонніми та належать до середнього палеоліту. Вивчення техніко-
морфологічних атрибутів виявило значну інтенсивність підправок і використання артефактів. Частина предметів 
зламані, але застосовувалися надалі. Це спостереження узгоджується з високою насиченістю шару артефактами та 
рештками фауни, що вказує на значну активність мешканців на цій ділянці стоянки.

Встановлено, що залишки барвника не пов’язані з особливостями структури матеріалу артефактів, тобто мають 
зовнішнє, не пов’язане походження і, ймовірно, є результатом діяльності неандертальців. Показники інтенсивності 
життєдіяльності ділянки II шару, розкритої в 1993 р., й активності використання знарядь також вказують на високу 
ймовірність асоціації барвника з діяльністю неандертальців, а не на прояв природного або випадкового антропогенного 
чинника. Елементний аналіз складу барвника не проводився.

Припускалося, що потлідоподібне розтріскування тіла відщепу виникло через вплив гарячого клею (?) з пігментом. 
Однак наші експерименти з різними матеріалами, компонентами складу з пігментом і температурними режимами  
не підтвердили цю гіпотезу. Імовірно, ми маємо справу зі збігом. Потлідоподібне пошкодження утворилося внаслідок 
локалізованого раптового охолодження, тоді як залишки барвника, ймовірно, походять від нагрітої речовини, що 
прилипла до пошкодженої поверхні. Ці події, очевидно, відбулися послідовно, хоча їх точний взаємозв’язок залишається 
нез’ясованим.

К л ю ч о в і  с л о в а: Східна Європа, Крим, середній палеоліт, потлідоподібне розтріскування, залишки пігменту.
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AN ARCHAEOLOGICAL LANDSCAPE SURVEY OF 6600 km2 
OF CHERKASY OBLAST, UKRAINE, USING OPEN-SOURCE 
SATELLITE IMAGES: SECOND REPORT

R. PALMER, M. FOWLER, V. WARD, O. V. KARIAKA

for those located. While undertaking that data 
collection a number of questions arose about past 
use and design of that landscape and members of the 
working group pursued themselves that interested 
them, some of which are presented below as case 
studies of specific locations or examine types of 
features. These indicate types of archaeological 
work that can be undertaken from aerial and satellite 
evidence without the need to excavate — although 
specific questions could be raised that may be 
answered by targeted field investigation. Examples 
given below suggest a range of archaeological 
questions, area studies and approaches that may 
demonstrate some of the archaeological processes 
and theories that are possible using remotely sensed 
(RS)2 information. This approach contrasts with 
that recently proposed by V. A. Hnera (2024) who 
favours a more technical methodology that relies 
on uploading everything into a GIS to detect sites 
and seek informative results. To help explain our 
approaches (which evolved and are evolving from 
the past 100+ years of uses of aerial (and, more 
recently, satellite) images in the UK and parts of 
mainland Europe), this report includes a number of 
useful comments and explanations that may provide 
accessible routes to any future users of images in 
Ukraine.

Data collection was carried out in Google Earth 
(GE), within which we had loaded other image 
and map layers. Some processes were undertaken 
using the open access software, QGIS (2025). That 
program was also used for the image interpretation, 
drawing and finishing of the maps that comprise 
figs. 14, 19–21 in this report. The survey area covers 
110  ×  60  km and is located mainly in Cherkasy 
Oblast (fig.  1). Our work progressed in units of 
10 × 10 km within which features were identified, 
geographically located and described using facilities 
available in GE. After checking by a second person 

2	 Remote Sensing, or RS, will be used in this text as a general 
term to include aerial photography and satellite images, 
because of the similarities in their uses. This survey, however, 
used only images acquired from satellites.

This article presents the result of some three years 
survey and analysis of archaeological landscapes in 
part of Ukraine using open-source satellite images. 
More than 7500 archaeological features were identi-
fied and geolocated and can be assessed by others 
using our web application. Principal contents of 
this report are discussion about habitation sites and 
mounds. Case studies resulted in a series of maps 
that may indicate some archaeological potential of 
interpretation from satellite images.

K e y  w o r d s: landscape archaeology, survey, 
satellite images, remote sensing (RS), HEXAGON, 
Google Earth, interpretation and mapping, 
artificial intelligence. 

This report follows completion of the data 
collection phase of the landscape survey by 
a Working Group of the Aerial Archaeology 
Research Group (AARG)1 of which details 
regarding the survey area, background to usage 
of aerial and satellite images and the project’s 
method of searching and recording were outlined 
in the first report (Palmer  et  al. 2023). To date, 
the survey has taken about three years. The aim 
of the project was simple — to examine a defined 
area of land using mainly open-source satellite 
images to identify and broadly classify types of 
archaeological features and to create a basic dot 
distribution map and accompanying database

1	 https://aargonline.com/wp/ 
This is an Open Access article under the CC BY-NC-ND 4.0 license 
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.en
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these were processed to extract meta data from the 
descriptions and added to an ArcGIS Online web 
application (see below) that offers considerable 
scope for interactive questioning by ourselves and 
future users. 

Image sources and bias

All information identified during this survey 
was derived from examination of images 
taken from satellites, mainly US HEXAGON 
photographs taken in 1982 and GE images dated 
between 2007 and 2022. These were taken from 
Low Earth Orbit at altitudes of between 150 and 
700 km and those different heights will affect image 
resolution. There remains the future possibility of 
identifying additional information from presently-
untapped sources such as vertical aerial surveys 
that may be held by authorities in Ukraine 
and the recently-declassified reconnaissance 
photographs taken from American  U2 aircraft 
between 1956 and 1960 from an altitude of around 
21  km (Pedlow, Welzenbach 2016; Hammer, Ur 
2019). As a contrast, aerial photographs used by 
K. V. Shyshkin were noted to be at 1:35000 scale 
(Шишкін 1964, с. 199), but as no camera details 
were given the flying height cannot be calculated.

Images in GE do not cover similar areas each 
and those taken between 2007 and 2022 show 
considerable variation in the extent of ground 
recorded. Some of our 10  ×  10  km squares are 
restricted to four historical image dates whereas other 
squares have images taken on more than 20 dates. 
Images from GE and HEXAGON photographs were 
supplemented by two cartographic products — the 
Soviet 1:100000 maps dating to the mid-1970s and 
a topographical survey dated 1872 (Mapire 2025).

During the time span of this image collection 
there have been changes to farming practices that 

include differing depths and methods of cultivation 
to suit different crop types, and uses of different crop 
strains following their genetic modification to make 
their growing and harvesting more efficient. Indeed, 
knowledge of past and present farming is essential 
for anyone searching images for archaeological 
information on farmed land. As examples, the 
development of agriculture between 1920 and 
1990 are outlined by S. L. Danylchenko (2022) and 
A. A. Pribytkov et. al. (Прибытков и др. 2024); for 
more recent changes and developments see: FAO 
2001 and OSW 2014. These and changing weather 
patterns will affect soil weathering and crop growth 
which, in turn, affect how and when archaeological 
and other types of feature may be visible from 
above. Satellite images in GE and other sources 
have not necessarily been taken on optimum dates 
to record that information. However, in general, 
those taken between October and May have usually 
(but not always and not everywhere) been more 
informative than those taken under growing crops 
of which there is a wide variety, each responding 
in different ways to sub-surface variations, in our 
survey area. The majority, if not all, of features 
identified have been recorded on more than one date 
on these unpredictable sources of information. This 
gives a degree of credibility to features identified 
during this survey.

Numerical summary of results

Our survey recorded a total of 10608 features, 
7639 of which are considered to be archaeological 
(table 1). Further 447 features were recorded from 
the Soviet era and which are now abandoned or 
destroyed. The latter have been recorded for two 
main reasons: that one day they themselves will 
be old enough to be considered as ‘archaeological’ 
and images provide a more detailed and informative 
view than do maps; and that as ‘recent’ structures 
they may have played a part in destroying or 
damaging older archaeological sites. Finally, 
some 2522 non-archaeological features have been 
identified, many of which have the potential to be 
confused with archaeological features when viewed 
from an airborne perspective. This report, however, 
will pay more attention to older archaeological sites, 
more typically prehistoric to medieval.

Interactive web application

As part of the project’s outputs, we have 
developed a prototype interactive web application. 

Feature Type Number
Mound 7196

Mound with satellite 101
Habitation 236

Hillfort 12
Smaller enclosure 15

Field system 35
Other 44
Total 7,639

Table  1. Archaeological features identified 
in the survey area from Google Earth and 
HEXAGON imagery
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This application allows users to view and 
interrogate output from the survey online. Utilising 
the functionality of ArcGIS Online, the web app 
is freely accessible through the Ukraine Working 
Group (WG) page of the AARG3.

In addition to offering a visual representation 
of the distribution of identified archaeological 
features in the study (see, for example: fig.  1), 
the web application enables users to zoom in and 
dynamically access information from the project 
database, including the type and description of 
the feature, and the geographic location (fig. 2: a). 
Users can conduct their own analyses of the 

3	  https://aargonline.com/wp/working-groups/ukraine-wg/

distribution and relationships between the pinned 
features using additional feature layers including:

‘Negative areas’ such as woodland, built-
up areas, and lakes where features would not be 
visible from an above ground perspective, and 
which can account for gaps in the distribution of 
features (fig.  2: b). Indeed, the features mapped 
from Google Earth and HEXAGON are almost 
exclusively excluded from these areas.

Known archaeological features in the Talne 
environs identified from the literature and archives 
of the Institute of Archaeology of the National 
Academy of Sciences of Ukraine (IA NASU, see 
below), allowing a comparison to be made with 
the findings from the satellite survey (fig. 2: c).

Fig. 1. Location of the 110 × 60 km survey area showing the distribution of archaeological features (upper map) The location 
of the study area within Ukraine (black rectangle) and the boundary of the Talne environs that is referred to later in this article 
(purple polygon) is shown in the lower map

Legend
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Field System

Hillfort

Enclosure

Other

Study area
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Fig. 2. Examples of the functionality and some of the feature layers of the interactive web app for squares C08, C09, D08 and 
D09. a — Pop-up box showing the attributes of one of the mounds present in the database. b — Distribution of archaeological 
features mapped in this study compared with the locations of ‘negative areas’ in the form of woodland, built-up areas and 
water where features would not be expected to be visible from an above ground perspective. c —  Distribution of features 
mapped in this study compared with known features from the literature and the Archive of the IA NASU for the Talne environs. 
d — Distribution of mapped archaeological features on a surface elevation plot shown as shaded relief. e — Non-archaeological 
point, line, and polygon features mapped in this study
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Surface elevation shown as shaded relief 
permitting the distribution of features to 
be investigated in relation to land topo-
graphy  (fig.  2:  d). Non-archaeological point, 
line, and polygon features such as underground 
pipelines, abandoned villages, non-archaeological 
mounds, and other features that have the potential 
to be confused with archaeological features when 
viewed from an airborne perspective (fig. 2: e).

A satellite image basemap is also provided 
to help with locating features on the ground and 
additional feature layers will be added to the web 
application as the prototype is developed.

By offering a freely accessible means of 
visualising the project’s outcomes, the aim is to 
encourage Ukrainian archaeologists to become 
increasingly aware of the applications of RS in 
archaeological studies and to engage more inter-
actively in fieldwork derived from those sources. 
For users interested in conducting more specialised 
analyses of the identified features using GIS 
software such as QGIS or ArcGIS, the project’s 
database will be available to download from the 
project’s data repository via the Ukraine WG page 
on the AARG website.

Drawing conventions

This article includes two types of illustration 
of archaeological features in the text below. In 
‘Habitation sites’ there are paired extracts from the 
most informative satellite image with a same scale 
interpretation drawing of what we have seen there. 
These enable comparison from one to the other but, 
more importantly, provide a fixed point for further 
discussion. Image interpretation is a subjective art 
and it is expected that minor differences will result 
from examination by two or more people. The 
drawings here fix the interpretations made by one 
of us (VW) using the source(s) noted, but they may 
also be changed when new images are available.

Elsewhere we include several maps showing 
information that has been interpreted from the images 
examined (figs.  14, 19–21). Their published scale 
varies depending on the extent mapped, but we have 
been consistent with use of colours and background 
information that enables the archaeological 
content to be shown in its topographical setting. 
Archaeological information is shown for three main 
forms and does not distinguish whether features 
are plough-levelled or upstanding: mounds, banks 
and lynchets are shown in black, ditches in red, and 
we have indicated mounds in groups that appear to 

represent habitation as magenta. While mounds, 
banks and ditches are usually clearly identifiable on 
images, the decision on habitation is more subjective 
(see: ‘Habitation sites’ below). 

The natural background is based on Shuttle 
Radar Topography Mission (SRTM) data which 
has a spatial resolution of 30 m (USGS 2025) and 
a relative height accuracy in the region of 10  m 
(Earthdata 2025). Maps here use a single band grey 
base upon which contours, themselves derived from 
SRTM data, are overlaid to enhance the shape of 
the ground and provide height values. The mapped 
background includes two kinds of negative zones. 

Zones of destruction are likely to have 
completely erased traces of archaeological features 
and may be caused by mining or the building of 
towns, villages, roads and other structures. Zones 
of potential can include woodland in which no 
archaeological information may be visible on 
conventional above ground images. 

From the beginning of this century, airborne laser 
scanning or lidar (ALS) has made a considerable 
impact on results from aerial survey. ALS records 
height differences, or topography, and also has the 
ability to ‘remove’ or see through trees and thereby 
record extant remains below the woodland canopy 
(Doneus  et  al. 2008; Opitz, Cowley 2013). By so 
doing, it opens the potential for archaeological 
survey of tree-covered tracts of land. Finally, selected 
modern boundaries are shown as they sometimes 
explain discontinuity in archaeological features.

Locational data

We believe that it is essential to provide accurate 
locational information to fix sites in their geographical 
locations and to enable them to be located by other 
researchers. For ease of communication, we have 
given a name for sites we discuss which, unless they 
have previously been named, is usually of closest 
village named in GE, from where we also take 
the spellings used in this report. Feature numbers 
(e.g.: D09_001 for feature no. 1 in square D09) have 
been included, because they provide a link to the web 
application and the original data files. Coordinate 
values use decimal degrees to show latitude and 
longitude in which four decimal places provide 
a location to an accuracy of about 10  m (Garmin 
2025). Maps in this paper show edge values in metres 
derived from the coordinate reference system set in 
QGIS for Ukraine, WGS 84/UTM zone 36N (EPSG 
32636). Each map also includes a location (+) that 
fixes a geographical location.
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Habitation sites

This survey has interpreted a considerable 
number of features categorised as ‘habitation’ 
sites. Habitation is a broad general term defined as: 
“Places where people lived, whether permanently 
or temporarily. They may be constructed 
dwellings, or possibly a cave or rock‐shelter. 
Habitation sites need not be defended or otherwise 
enclosed, although many are. Many will be directly 
associated with other kinds of sites, for example 
burial grounds and field systems.” (Concise... 
2025).

In this survey area, the term ‘habitation’ has 
been used to cover a wide range of forms from the 
purposely planned Neolithic Trypillia megasites; 
the clusters known as ‘ash heaps’ which occur 
across multiple periods as well as Iron Age (IA) 
settlements which were often fortified. As we are 
working with satellite images, it is often difficult to 
assign dates or cultures to interpreted sites without 
additional information; instead, the survey focused 
on what remotely sensed information can show us 
regarding site size, characteristics, groupings and 
overall location and can be further interrogated to 
assess geographical relationships with other sites. 

Trypillia.
One of the most studied habitation types 

to occur across the survey area belong to the 
Neolithic Trypillia culture. The largest type, 
known as a megasite, may approach 450  ha in 

size and often consists of between two and four 
concentric rows or ‘circuits’ of houses around a 
central area (Chapman  et  al. 2014, p.  374-375). 
A good example of the structure and layout of a 
megasite can be seen at Hlybochok (D09_001: 
48.8846°N 30.7926°E) where the light coloured 
remains of levelled/ploughed-out rows of burnt 
houses are visible against the bare purple-brown 
soil on a Google Earth image from May  2017 
(fig.  3). Due to their large areal extent, most 
Trypillia megasites regularly exceed modern field 
areas and are crossed by field boundaries. In areas 
where crop and soil treatments vary between fields, 
these large sites may not be optimally imaged on a 
single date. The production of an interpreted plan 
for the entirety of these large sites will most likely 
require the integration of evidence from images of 
different dates and years. 

Apart from the more recently published 
excavations and survey work, the detailed 
locations, site plans or images of the majority of 
Trypillia sites are not readily publicly available, 
especially to international readers. However, an 
open-source database of 499 Trypillia sites was 
published by M.  Nebbia (2017a, 2017b) as part 
of the Anglo-Ukrainian Trypillia Megasites of the 
Ukraine project carried out in 2012–2015. 

M. Nebbia (2017a, 2017b) distilled information 
from M.  Yu.  Videiko and N.  B.  Burdo’s 2004 
Encyclopedia of Trypillia Civilisation which 
contained over 2000 entries (Відейко (гол. ред.) 

Fig. 3. The Trypillia site at Hlybochok (D09_001) shows concentric rows of light-coloured patches resulting from burnt houses 
sites. a ― extract from GE image (5 May 2017). b ― interpretation drawing using diagrammatic rows of houses

Brunt houses
Concentric row
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2004). The Encyclopedia was collated from a 
vast body of information built up since the 19th 
century, including scientific publications, archive 
material, excavation reports and unpublished 
research. M. Nebbia (2017a, 2017b) undertook an 
intensive cleaning process of this data to assess its 
accuracy and reliability resulting in the formation 
of a database which included location accuracy 
information ranging from a few metres to 2 km, 
expressed as a Location Confidence Factor (LCF) 
and scaled between 0.0–1.0 (Nebbia 2017a, p. 2). 
Using this database of 499 reliable Trypillia sites, 
60 are located within the AARG survey area. 
However, the low values of LCF assigned by 
M. Nebbia for the Trypillia sites indicates that their 
locations were still considered very low confidence. 
Only 12 (20  %) of these 60 sites were assigned 
a high LCF (0.8–1.0) with 39 (65  %) assigned 
a very low LCF of 0.4 or less. Of M.  Nebbia’s 
high confidence locations, the majority are high 
profile megasites having undergone extensive 
excavations as well as geophysical survey work 
and are therefore well published. The majority 
(76 %) of M. Nebbia’s listed Trypillia sites within 
the AARG survey area are not large enough to 
be considered megasites; 34 %, range from 10 to 
<100 ha and 42 % range from 0.3 to <10.0 ha. The 
small sites, those under 10  ha in particular, are 
often located close to or under current settlement 
or development and as such are not discoverable 
on post-modern settlement RS images. This is 
discussed in more detail in Case Study 1, below. 

The AARG survey has improved the location 
confidence for a significant number of these 
Trypillia sites within the project area by using a 
multi-pronged approach which integrates: 

- interpretation of high-quality 1982 
HEXAGON photographs;

- interpretation of Google Earth images taken 
between 2007 and 2022;

- site information given in recent literature;
- identification of locations from site plans 

published by K. V. Shyshkin in 1985. 
The increased confidence or confirmation of 

the location of many of the Trypillia sites as part 
of the AARG survey is partly due to the significant 
number of additional satellite images available 
across much of the survey area since the work 
by M.  Nebbia (2017b) was completed and more 
importantly the advantageous timing of these 
additional photographs with respect to crop and soil 
marks. In a few cases locations have been shifted 
by 3 km from the Nebbia locations. It is a strong 
reminder that field conditions must be appropriate 
in order for sites to be detectable on satellite images. 
This is exemplified by megasites: Kharkivka 
(A07_001: 49.0303°N 30.3411°E), Romanivka 
(B08_001: 48.9462°N 30.5371°E) and Vilkhovets 2 
(E07_044: 49.0422° N 30.8515°E) each estimated 
to cover c. 100 ha, which remain undetected or very 
poorly imaged on the GE images currently available 
as of February  2025. The locations of these sites 
were assigned very LCF values of 0.4, 0.2 and 0.6 
respectively by M. Nebbia (2017b).

Fig. 4. A potential Trypillia site 2.5 km South-East of Tarasivka (G06_076) that may be more than 100 ha and extends under an 
abandoned modern settlement.  Seen as: a ― densely concentric rows of light-coloured patches on GE image (13 March 2019). 
b ― interpretation drawing using diagrammatic rows of houses

Modern settlement
Concentric row
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Fig. 5. Table of number of Trypillian sites with improved confidence in locations by size of site

In some cases, interpretation of habitation sites 
from satellite images did not match locations of 
Trypillia sites listed by M.  Nebbia (2017b). For 
example, at a site located 2.5 km SE of Tarasivka 
(G06_076: 49.1197°N 31.0883°E) soil marks are 
interpreted as two concentric rows forming a semi-
circular shape (fig. 4). These occur on a low hill at 
the confluence of two rivers. The soil marks are 
very similar to those associated with the rows of 
houses seen at the Hlybochok megasite (fig.  3). 
The proposed site at Tarasivka is only partially 
visible on HEXAGON and GE images that were 
available when M. Nebbia compiled his database. 
The continuation of the concentric rows resembling 
the form of a megasite is much more apparent on 
images after 2017 and post-date Nebbia’s work. 

The concentric rows at Tarasivka cover about 
100  ha and are similar in appearance, size, and 
location to the Hlybochok megasite. Further 
investigation is needed to determine if this and 
other surveyed habitation sites are new or known 
Trypillia sites.

The number of high confidence Trypillia 
locations in our survey area compared to 
M.  Nebbia’s database (2017b) was considerably 
increased through positive identifications on 
satellite images and use of K. V. Shyshkin (1985) 
site plans. These can be examined, divided by size 
ranges, as layers in the web application. The number 
of confirmed locations rose to 18 of which only 
10 were originally classed by M. Nebbia (2017b) 
as high LCF (0.8 to 1.0). Based on the multi-
pronged approach described above, the number of 

‘probable’ or quite likely locations was increased 
to nine, proposed alternative possible locations to 
six with two potential new large Trypillia sites. 
The high number of remaining unconfirmed sites 
were mainly very small sites, listed at only 0.3 ha 
(approximately 55 × 55 m) and/or are close to or 
beneath intense modern cultivation or settlement. 
It is unlikely that these small sites would become 
visible on additional future GE images (fig. 5).

Ash heaps.
A predominant type of habitation site occurring 

widely across the survey area is the group known 
as ‘ash heaps’ or ‘special ash deposits’. They are 
not specific to this survey area, but occur across 
a vast zone from the Southern Urals through to 
the Danube region dating from the Late Bronze 
Age (LBA) to the late medieval and sub-modern 
periods (Гершкович 2009, с.  328, Lisetskii and 
Stolba 2022, p. 14 ). Although these clusters of ash 
heaps are usually levelled as a result of intensive 
ploughing, they are often visible as light or ash-
coloured mounds in bare soil on RS images as 
shown in figs. 6–10 (Brasoveanu et al. 2023, p. 1; 
Palmer et al. 2023, fig. 10). In Romania, ash heaps 
belonging to the LBA Noua culture are generally 
c.  25-30  m in diameter (Brasoveanu  et  al. 2023, 
p. 1), while the Bilohrudivka culture from the forest-
steppe in Ukraine left behind mounds up to 40 m 
in diameter (Гершкович 2009, с. 327). In forested 
areas, where ash heaps have been protected from 
ploughing, LBA ash mounds of the Bilohrudivka 
group remain extant at a few metres high (Гершко-
вич 2009, с. 327). F. N. Lisetskyi and V. F. Stolba 

Trypillia sites: location updates
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Fig. 6. A levelled habitation site 3 km west of Bohachivka (F07-033). a ― densely spaced light-coloured patches interpreted as ash 
heaps surrounded by darker soil on GE (22 September 2018). b ― interpretation identified over 20 ash heaps of diameter 16–18 m

(2022) summarised data by V.  G.  Petrenko (Пе-
тренко 1989), E.  Sava (2005), and E.  Sava and 
E.  Kaiser (2011), noting that the number of ash 
heaps in clusters can vary widely; Bronze Age 
and Scythian settlements in the forest-steppe zone 
can contain 10–25, sometimes exceeding 50, ash 
heaps.

As shown in fig.  6, the bright ash-coloured 
oval-shaped ash heaps at a site near Bohachivka 
(F07_033: 49.0490°N 31.0553°E), occur in random 
orientation within a densely spaced cluster. The ash 
heaps are surrounded by a darker soil which may 
represent an organic-rich or enhanced soil. In this 
example there are over 20 ash heaps of diameter 
16–18 m visible on the September 2018 GE image. 

The method of formation and functionality of 
ash heaps has been long debated. Excavation has 
revealed that these mounds can contain the remnants 
of residential or utility buildings and hearths along 
with votive and ritual objects such as clay figurines 
and animal bones (Гершкович 2009, с.  328; 
Brasoveanu et al. 2023, p. 4). Yа. P. Hershkovych 
(2009, с. 328) asserts ash heaps were formed as part 
of the abandonment of dismantled dwellings where 
“garbage and soil of the cultural layer accumulated 
within the housing and household zone were 
deliberately moved in order to completely cover 
the remains of the dwellings”. This has resulted 
in inverted layers within the heaps as evidenced 
by reversed radiocarbon dates (Kaiser, Sava 2006, 
p.  144, tab.  1). Occasionally, ash heaps contain 
pits and human burials inserted into the top of the 
heap (Гершкович 2009, с. 327; Brasoveanu et al. 
2023, p.  4). A popular interpretation was that 

ash heaps were the remains of burnt buildings; 
however, soil studies indicated that some ash 
heaps contain little to no evidence of ‘ash or other 
combustion products’ (Kaiser, Sava 2006, p.  165, 
tab.  5). Instead, the ash-coloured soil, at some 
LBA sites, is caused by soil formation from the 
remains of deliberately abandoned houses and their 
waste material, in anoxic conditions (Гершкович 
2009, с. 329; Brasoveanu et al. 2023, p. 4). While 
Yа. P. Hershkovych (2009, с. 329) noted that LBA 
ash heaps were permanently inhabited throughout 
the year, albeit for only short periods of time, it is 
argued by E. Sava (2005) and E. Sava and E. Kaiser 
(2011, p.  365-367) that ash heaps of the Noua 
and Sabatynivka cultures, are places seasonally 
occupied by semi-nomadic pastoralists to which 
they returned cyclically over several generations. 

Although superficially the clusters of ash-
coloured patches which make up the ash heaps 
appear quite similar there is quite a lot of variation 
within and between them. Some examples of their 
visual variation, as evidenced on satellite images, 
are outlined in figs. 6–9. Further work is required 
to ascertain whether some of the variation noted 
in their density, size and shape and geographic 
location may be a guide to interpreting their date. 

Individual ash heaps in the AARG survey area 
vary in size from 10–35 m in diameter. The size 
variation of individual ash heaps within clusters can 
be either very consistent or quite variable as shown 
in figs. 6–9. Variation in the size of individual ash 
heaps can be seen at a site at the confluence of two 
water courses close to Borovykove (G06_060: 
49.1407°N 31.1439°E). Larger ash heaps, ranging 

Ash heap
Undentified features
Darker soil
Change in slope
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Fig. 7. A plough-levelled habitation site 2 km south-east from Borovykove is situated on a south-west facing slope between two 
watercourses (G06_060). a ― as visible on GE, 23 September 2011. b ― additional ash-coloured patches are visible on GE, 
22 February 2020. c ― interpretation indicates over 50 ash heaps with diameters between 18–35 m. Variations in ash heap size 
and density may indicate different phases of the site, but could also be as a result of differential erosion

Fig. 8. The levelled habitation site 2 km north-east of Vodiane is a dense cluster of angular sub-rectangular patches in an area 
500 × 200 m (10 ha). a ― as recorded on HEXAGON 18 May 1982 which suggests their irregular edges may be caused by north-
west to south-east ploughing. b ― the interpretation plan shows over 70 ash heaps of which most are 10–12 m in diameter, with 
some up to 15 m in diameter

from 23–35  m in diameter, are observed in the 
southern part of the site. In contrast, smaller and 
more concentrated ash heaps, with diameters 
between 18–23 m, are found upslope towards the 
northern part of the site (fig. 7). This may reflect 
site phases or be due to differential erosion or 
ploughing. The site’s location at the confluence of 
two water courses and its extensive area of 30 ha 
indicates that it might be a candidate for a Trypillia 
site. In this context, the ash-coloured features 
could potentially be burnt houses.

In contrast to the sites at Bohachivka and 
Borovykove (figs.  6–7), a site 2 km north-east of 
Vodiane (J09_124: 48.9117°N, 31.4522°E) shows 
a densely packed area with small irregular shaped 

ash heaps (fig.  8). This site is clearly visible on 
HEXAGON in 1982, but not on later GE image dates. 
In the Vodiane cluster, which extends to 10 ha, there 
are over 70 light-coloured patches, each averaging 
around 10-12 m in diameter, although some reach 
15 m. The more geometric shape of the ash heaps 
at Vodiane compared to the sites at Bohachivka and 
Borovykove and the significantly smaller size of 
the individual features may indicate that they are 
the remains of houses or buildings rather than ash 
heaps. However, their sub-rectangular appearance 
could result from ploughing as modern cultivation 
occurs across the entire field (fig. 8).

Features interpreted in the survey as ash heaps 
occur in a range of locations including hillslopes and 

Ash heap

Ash heap
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hilltops and are very often adjacent to water courses 
where sites are not obscured by woodlands or 
modern development. These sites are supplemented 
by those found during archaeological survey from 
the 19th century onwards and are documented in the 
IA NASU archives for each oblast. Unfortunately, 
the majority of the sites listed in the archives are 
now masked from an above ground view. The 
habitation sites that are imaged, regularly occur in 
close proximity, within 500 m, to other similar sites, 
but are often separated by small water courses — 
a relationship also noted in Romanian LBA Noua 
examples (Brasoveanu et al. 2023). This proximity 
is exemplified by two neighbouring plough-levelled 
habitation sites located 500  m south-west from 
the outskirts of Krymky (J08_020: 48.9277°N 
31.4139°E and J08_083: 48.9225°N 31.4060°E) 
are shown in fig.  9. The western small (1.5  ha) 
group has five medium-sized ash heaps, each c. 22–
26 m in diameter and the other larger eastern cluster 
(21 ha) is composed of over 30 ash heaps c.  12–
24 m in diameter. Both sites are on the south-facing 
bank of a watercourse, 500 m apart and located on 
either side of a branching tributary. However, their 
contemporaneity cannot be determined from these 
images alone.

Ash heaps located within and contemporary 
to enclosed or fortified areas as exemplified at 
Bilsk (Пуголовок та  ін. 2020). A site interpreted 
in this survey, halfway between Kobrynove and 
Kobrynova Hreblia consists of a small cluster of 

ash heaps within a circular enclosure, defined by a 
ditch and internal bank covering 21 ha (D08_002: 
48.9746°N 30.7365°E) (fig.  10). It cannot be 
assumed without further investigation if this 
example of ash heaps is contemporaneous with the 
enclosure. The bright circular ash heaps are 16–
24  m in diameter and are adjacent to some light 
colour diffuse patches which are also likely to be 
representative of habitation. Archive data records a 
site known as Antonivka hillfort, within Antonivka 
village which is located 2  km to the west of this 
site. Unpublished archive data compiled in 1968 
by V.  A.  Stefanovych and O.  P.  Didenko, which 
documents monuments in this area, do not mention 
a settlement or enclosure at the location of feature 
D08_002 (O.  V.  Kariaka's  March  2025 personal 
comment). 

Mounds

The majority of mounds recorded are now in 
arable land and most show damage from cultivation. 
The worst cases show evidence of deliberate 
levelling, some from actions that have been recorded 
in recent years. An example, illustrated in the first 
report, is a small group of mounds north-west of 
Tashlyk (L07_056–060: 49.0961°N 31.6861°E) 
where the regular patches of heavier cultivation were 
recorded in 2017. A later image in 2020 suggests 
that larger mounds still retained some height and 
shows that heavy ploughing was dragging the 

Fig. 9. Two neighbouring habitation sites, some 500 m south-west from the outskirts of Krymky, are on the south-facing slopes 
of a watercourse (J08_020 (E) and J08_083 (W) and are themselves separated by a smaller tributary. a ― as recorded on GE 
14 April 2018. b ― interpretation resolved these into two groups: a small 1.5 ha cluster with five ash heaps of c. 22–26 m 
diameter and a larger spread to the east, covering 21 ha, which has over 30 ash heaps of c. 12–24 m diameter

Ash heap
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mound matrix away from the centre (Palmer et  al. 
2023, fig. 9: A, B). More serious levelling has been 
noted on mounds in two adjacent fields west of 
Zalizniachka (E08_088–089, 091 and E08_096–101: 
148.9919°N, 30.9137°E) that is illustrated in a set of 
eight images that show how monitoring the condition 
of archaeological features may be done from open-
access images that can be read4 to explain what has 
occurred (fig. 11). There were suggestions of mounds 
on the HEXAGON photograph from 1982, but they 
were clearer on 17 June 2011 and showed poorly on 
22 August 2013. The image set illustrated begins in 
2011 and continues when the earliest levelling was 
seen as a series of small rectangular areas in 2017 
on 16 April and 7 May. After 2017, one mound was 
not levelled again but showed damage from regular 
ploughing, as was recorded in the South-East field on 
13 March 2019. On 22 February 2020, another group 
of small rectangular areas, each centred on a mound 
in the South-East field, had been levelled and were 
themselves dragged by ploughing three weeks later 
(12 March 2020). Mounds in the field to the north-
west were seen as similarly levelled on 16 March 
2021 and the South-East field had levelled rectangles 
by 11 October 2021, at which date there was no 
growth above cleared areas in the North-West field.

Mounds are sometimes shown on historic 
maps. A small number of extant mounds is shown 
on the 1:100000 Soviet map of the 1970s. Few 

4	 Photo-reading is the process of examining, understanding 
and describing what can be seen on aerial images.

should be expected at that scale and many of those 
depicted serve as a base for a trigonometrical 
point. A higher number of upstanding mounds are 
shown on the map of 1872 (Mapire 2025) which 
may reflect their ability to withstand earlier, less 
destructive, cultivation although most have since 
been levelled. The density and distribution of 
mounds varies in different parts of that map and 
their appearance, or not, may reflect the interest of 
a surveyor rather than suggest that they were not 
visible at the time of survey. Mounds in Ukraine 
on the 1872 map can usually be matched to those 
appearing on modern images and reference to such 
matches are noted in the database.

Images of mounds show them in a variety of 
forms as is apparent in figures in this report. On some 
dates they may be recorded simply as light-coloured 
mounds, on others the same mound may show a 
dark perimeter that may indicate a ring ditch or may 
derive from soil that cultivation has moved off the 
mound. With many mounds, we are uncertain about 
these dark edges and have not been able to record 
them with any degree of confidence, although some 
of the maps that follow will show them. 

Rarely, a known mound may show as a darker 
disc — which is confusing as mounds are compacted 
features that are expected to appear as reduced 
growth in some crops or as light areas in bare soil. 
Many small dark features identified during our 
survey are clearly small hollows, sometimes soil-
filled hollows that may increase crop growth or be 
seen as darker patches in winters. While we did 

Fig. 10. A levelled habitation site, visible as a small cluster of ash heaps, within, but not necessarily of the same date as, a 20 ha 
enclosure (D08_002). These features are on the Southern bank of a watercourse between Kobrynove and Kobrynova Hreblia and 
2 km east of Antonivka. a ― as recorded on GE 5 May 2017. b ― interpretation resolved this as a small group of 6+ ash heaps 
of c. 16–24 m in diameter covering 4.7 ha

Ash heap (bright)
Ash heap (weak)
Enclosure
Darker soil
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record definite hollows, not all darker discs were 
recorded by our survey.

Mounds can serve several functions and those 
may change with time. For example, a mound 
(kurhan) that was constructed to mark a significant 
burial may also indicate a boundary. It may later 
have the addition of secondary burials and, later 
still, be used as a base for a trigonometrical point. 
Mounds were often conspicuously placed to serve 
as sightlines that may indicate territory and may 
also be used as landmarks for navigation — and 
this also implies an open landscape with clear 
sightlines (e.g.:  Aldred 2021, p.  3, 54). Some 
mounds were clearly built with respect to natural 
formations. One example, a group of mounds north-
west of Shaulykha (C07_092–101: 49.0008°N 
30.5646°E: fig. 12) may have been clearly skylined 
from below and from the west (imagine seeing the 
illustrated example with the sun rising behind the 
mounds) while themselves appearing to be placed 
around a natural escarpment hollow as if the view 
to the west was itself of significance. A similar 
arrangement around a natural feature is west of 
Buky (A06_149–153: 49.0978°N 30.3536°E). 
That group is best seen on the HEXAGON 
photograph taken in 1982.

Using the interactive web application to 
view the survey area at small scale shows lines 
of mounds of which many follow the grain of 
the land and extend along high ground between 
watercourses from (roughly) north-west to south-
east. What we now see as a single line of mounds 
could have resulted from several processes: 

- they may all have been constructed within a 
short time span;

- they may have begun at one end with addi-
tions made so that a line gradually extended over 
generations;

- a line may first have been marked at key points 
(by construction of mounds) and infilled over time.

Without excavating and dating such a row we 
can only suggest possibilities. We are able to state, 
however, that construction of a row of mounds was 
a process that occurred over time — we just do not 
know the length of that time.

One end of these rows, usually the southern 
end in our project area, may stop (or start) on a 
promontory or cape close to a confluence of rivers. 
These locations were also favoured by settlement 
sites of dates from Trypillia onwards although no 
contemporaneity is suggested even though many 
of those sites include large mounds. On the basis 

Fig. 12. Mounds north-west of Shaulykha outlining a natural basin in a west-facing scarp in a manner that suggests their deliberate 
placement around a natural feature. The original vertical view has been tilted to create an ‘oblique view’ for this illustration. 
Source: Google Earth: 18 September 2014
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of published dates from excavations, J. Chapman 
and colleagues suggested that there could be a 
possibility of chronological overlap between 
the latest Trypillia settlements and the earliest 
barrows (or mounds) (Chapman  et  al. 2020, 
p. 212). However, they note that is likely to be an 
exception rather than the norm as is confirmed by 
other scholars who have studied excavated and 
radiocarbon dated Trypillia settlements and later 
Yamna burials over a wide area. For example, 
S.  Ivanova (2016, c. 280) noted that radiocarbon 
dating does not provide a clear answer about the 
possibility of overlap, but that stratigraphy shows 
a time interval between Trypillia abandonment and 
construction of Yamna mounds. 

Regardless of the date gap (J. Chapman et al. 
suggest that mounds are likely to post-date large 
Trypillia sites by 500–1000 years (Chapman et al. 
2020, p.  212)), it could be suggested that, in 
cultivated or uncultivated ground, visible traces of 
those Trypillia sites may have remained to be seen 
by people who were used to reading the ground 
and/or that folk memory may have retained the 
significance of those former settlements, perhaps 
as places of plague and death (Rascovan 2019). 
Or maybe a river confluence, whatever its range 

of meanings, was a sufficient focal point for 
one end of a row of mounds. We illustrate this 
relationship in fig.  13 that shows the Trypillia 
site Chychyrkozivka (G07_045: 49.0148°N 
31.1247°E) and the ridge that extends north from 
it. Chychyrkozivka was identified and drawn by 
K. V. Shyshkin (1985, рис. 2: 5) and later noted 
to be 300  ha by M.  Nebbia, (2017b). The detail 
in fig. 13 was interpreted from 10 satellite images 
taken between 1982 and 2021 and shows the line 
of mounds that extends north along the ridge 
from the northern edge of the identified Trypillia 
structures. The line of mounds may continue, 
with some gaps, beyond the limit of the figure for 
at least 4.5 km. The visual association in fig. 13 
shows the relationships of archaeological features 
to their natural landscape and places the Trypillian 
site close to a confluence of rivers. The mound line 
follows the high ground and no definite mounds 
were identified within the (former) settlement 
although, as is apparent on the web application, 
this occurs elsewhere. This relatively simple 
analysis of images leads to the suggestion that 
mound builders were aware of and respected the 
former settlement area or it may have remained as 
an extent of uneven ground that they avoided.

Fig. 14. A capture from the web application showing the survey area with locations of mounds which have satellites that appear 
to show a higher concentration in the eastern half of the study area

Mounds with satelites
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Fig.  15. One arrangement of satellite mounds is shown north 
of Vyliazeve where the focal mound appears to be the larger 
J10_167 (indicated) with smaller satellite mounds to its north-
west and south-east. There is a suggestion of a linear continuation 
towards the south-east. The angled linear feature on the west side 
was part of a central-pivot irrigation system that was installed 
between 2014 and 2016 and shows clearly on images taken 
on 10  September 2016. Source: Google Earth enhancement: 
2 October 2019

Environment of the mounds.
To create a line of mounds requires there to 

have been an open landscape to allow sighting 
and placement of a succession of mounds. Is there 
evidence for such open landscapes in this area, and 
from what date may it have been commonplace? 
Much of the relevant scientific work has been at 
Trypillia megasites which may provide a suitable 
terminus ante quem for mound construction, as 
discussed below.

Acquisition of detailed vegetation history first 
needs suitable types of site from which samples 
can be taken — peat bogs and lake sediments with 
high-quality pollen preservation being ideal — and 
then high-resolution sampling and an appropriate 
dating programme are essential to provide 
comprehensive results. The Eurasian steppe does 
not offer many suitable sample sites and hence 
its vegetation history, including any response 
to human occupation, is under-investigated and 
generalised (Ganz et al. 2024, p. 2). Pollen cores 
only accurately apply to a small area around each 
sample location, but can offer general comments 

on the vegetation history of a broader area and its 
change through time. 

There have, however, been several papers 
that examined environmental records at or close 
to the megasites at Nebelivka, Maidenestke and 
Talianki. Evidence from pollen analysis, isotopic 
analysis of faunal remains and studies of soils and 
charcoal each produced roughly similar conclusions 
(e.g.: Kirleis, Dreibrodt 2016; Albert et al.  2020; 
Makarewicz et al. 2022). While they concentrated 
mainly on the duration of Trypillia occupation 
of megasites, that occupation did leave a legacy 
vegetation that may help understand placements 
of mounds. From those papers, which identified 
grazing patterns and woodland use, we can postulate 
a post-Trypillia landscape as one of open grassland 
and steppe vegetation with patchy tree cover and 
thicker forest along river valleys. The suggestion of 
overexploitation made on the basis of feather grasses 
before and after the abandonment of Maidenetske 
would have led to an increase in grassland steppe 
on higher ground, which is a barrier to tree growth 
(Kirleis, Dreibrodt 2016, p. 171, 174, 178).

The environmental evidence is corroborated by 
the distinct lines of mounds which would be very 
difficult, if not impossible, to plan and construct in 
woodland.

Mounds with satellites.
Our use of the word ‘satellites’ has been 

applied to describe small groups of mounds that 
are in close proximity and, in plan, appear to focus 
on a larger mound. Numbers of satellite mounds 
vary from one to several and we use the term to 
distinguish them from the larger groups of mounds 
such as were identified by K.  V.  Shyshkin (see 
especially: 1964, с. 200-202). It cannot be assumed 
that groups of mounds were all of similar date, 
and some could perhaps be considered as mound 
cemeteries that expanded over time (Needham, 
Anelay 2021, p. 485-486).

Our survey has identified two main forms 
of this close grouping of mounds: those with 
very close satellite mounds — maybe maidans 
(saltpeter works) — and others where the distance 
is slightly greater. These were mentioned in our 
first report (Palmer et al. 2023, p. 11, figs. 7, 8) and 
we can expand on those comments slightly after 
completion of the data collection. Sites of these 
forms were recorded as individual, but related 
elements (e.g.: “small satellite mound to the SE 
of larger mound X”) rather than groups. ‘Mound 
with satellites’ can be identified as a feature layer 
in the web application (fig. 14). 
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Fig. 16. A cluster of mounds near Yaroslavka as recorded on two different dates. The figure illustrates some of the problems 
of image interpretation and decisions that need to be made in the process of identifying exactly what features were originally 
here. Was it originally a mound with satellites, was it formed during saltpeter working, or could it be a combination of both? 
Comparison of the images also suggests there has been erosion by cultivation during the three decades between captures. Source: 
A, HEXAGON 18 May 1982; B, Google Earth: 18 August 2013

It is clear now that many of our satellite groups 
are, or include, maidans which cultivation can 
reduce to a group of mound-like forms. However, 
other groups remain and suggest that there may 
have been elements of local design intended by 
their makers. For example, north of Vyliazeve, can 
be seen short lines or regular placement of mounds 
in the close vicinity to what may have been a focal 
point at the larger mound J10_167 (48.7483°N 
31.3762°E fig.  15). The linear arrangement of 
mounds close to J10_167 appears to have extended 
to the south-east where at least three other mounds 
can be seen close to the corner of the modern field. 
We should retain an element of caution in defining 
such groups which have been suggested on the view 
from above as this is something that we now have 
as users of RS sources, but that was not available 
to the mound builders. Other arrangements, that we 
cannot now perceive, may have had significance to 
the builders and users of those landscapes.

The majority of probable maidans remains in 
the survey area are of simple forms, comprising a 
main mound with two smaller mounds, sometimes 
elongated, that are usually to one side of the main 
mound. The most part of these have been identified 
in the eastern side of our area (fig. 14). In places 
the satellite evidence seems straightforward, but 
in others the same group of features can appear 
differently on different dates. For example, it 
would require thoughtful interpretation to create a 

cluster of mounds plan shown in fig. 16 south-east 
of Yaroslavka that appear centred on a mound that 
now has a trig point on it (J10_081: 48.7699°N 
31.3870°E). 

Case study  1: Precision and imprecision of 
location (fig. 17)

Our uses of QGIS and GE enable us to give a 
definitive location to every feature identified that 
allows any person in future to be certain that they 
have pinpointed the same place. This seems to 
be contra to past and present Ukrainian practice 
where — even with the availability of GPS, use 
of GIS, and access to good maps — many reports 
do not indicate precisely where an investigated 
site is located. Such information may be recorded 
in site archives, but without precise locational 
information it may be difficult, if not impossible, 
for future workers to locate that site.

In our database, project archive and in this report 
GE placemarks and polygons are used to better define 
features interpreted and provide their coordinate 
values. These offer benefit for any future use that 
may include GIS analysis of spatial arrangements for 
which accurate locations are essential.

Reconciliation of our sites with existing or 
known sites has proved problematic. While there 
is a publicly available database of the locations 
of many of the Trypillian sites (Nebbia 2017b) 
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Fig. 17. Archaeological features identified in the Talne environs are shown from two sources.  The left map shows sites known 
from archival and published data while that on the right shows results from our examination of satellite images.  We had hoped 
to make useful comparisons by merging the two sources, but their incompatibility makes this unrewarding

we were unable to locate similar databases for 
other feature types such as hillforts, groups of 
mounds, habitation sites or burial sites. Without a 
comprehensive and dynamic information system 
in Ukraine (equivalent to the Historic Environment 
Record in the UK), much of the archaeological 
information must be collated from paper documents 
located in the archives and publications. 

Extensive investigations into archival data and 
literature by O. V. Kariaka resulted in the collation 
of known archaeological information in the Talnе 
environs (fig.  17). Typical naming conventions 
using the nearest town may be easy to remember, 
but do not provide enough detail to relocate a site 
by the third party. Descriptive locations generated 
prior to the availability of maps by archaeological 
investigators may take the form: “… on the fourth 
field in the direction of the village of Onopriivka, 
4  km from the village of Berynka.” This type of 
description offers an ambiguous location relative 
to those villages and one that makes present-day 
relocation and identification of those sites imprecise, 

maybe impossible in many cases, and has hindered 
our ability to match satellite evidence to those find 
spots. 

Such imprecision caused severe problems 
for a case study that we had hoped to do in the 
Talne environs. Archival information listed 
many sites that had been located at an unknown 
date (although some work is from 1950s) by 
archaeologists undertaking field survey. Metadata 
included fairly precise date ranges, as may be 
expected if surface finds are examined but, 
without use of maps to aid their survey, provide 
poor locational information. We had hoped to 
match some of those known sites with features on 
satellite images (fig. 17) and possibly add detail 
to sites known only from surface finds, but their 
locational information did not allow that to be 
done. A positive result from the known sites was 
that many were from populated village locations 
that would not readily provide signals on above-
ground images. This left us unable to create an 
edited combination of known sites and those 
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Fig. 18. Interpretation of features in the Myzynivka area has identified a possible field system in the north-west part of the map 
that may be associated with nearby enclosures that include a hillfort. Note that the hillfort in the south-east part of the map is 
partly overlain or destroyed by a belt of trees and a former collective farm

from images that may have produced an optimum 
map of past settlement and land use within the 
district. Problems of this integration of evidence 
can be studied by others using the web application 
which includes the relevant archival data. We 
can, however, make the following summarising 
points:

- traditional methods of archaeological re-
search mainly follow routes of exploration along 
roads, riverbanks, ravines, etc. Information thus 
recovered in places inaccessible to satellite pho-
tography, such as within towns and villages, com-
plements the overall picture of the distribution of 
monuments; 

- the lack of cartographic information in many 
Ukrainian scientific reports greatly complicates 
the localisation of monuments, sometimes making 
this impossible; 

- uses of satellite images significantly increases 
the number of archaeological features to the ex-
tent that it is unlikely to be practical ever to be 
able to confirm each by field research. Accepting 
image data on its own strengths and weaknesses 
presents a challenge for Ukrainian archaeologists 

although it has become accepted practice in many 
other countries, albeit sometimes with reluctance 
(Wilson 2004, p. 36).

Case study  2: Myzynivka — a local landscape 
(fig. 18)

One advantage of studying an area by inter-
preting images and mapping parts of it is that the 
resulting maps help a viewer to coalesce thoughts 
on relationships between features. However, to 
do this effectively it needs the right features to 
be visible on images, or from available records, 
so that disparate parts of a landscape can be put 
together. One aspect of land use is that aerial and 
satellite images can be good for detecting field 
systems, which may be visible as field-defining 
ditches, banks or tracks as are known from parts 
of Western Europe where some date from the 
Middle Bronze Age. Later fields, named chora, 
are known in Ukraine and show in similar ways 
south of the present study (Kariaka 2008). Better 
known are those associated with the  UNESCO 
World Heritage Site at Chersonesos in the Crimea 

Ditch
Bank or mound
Lynchet and field bank
Modern village

Collective farm (site of)
Recent lynchet
Possible recent  
boudaries
Modern  
boundary

Woodland
Contours at 25m

Based on interpretation of HEXAGON 1982 
and Google Earth 2008‒2020
Background height data from SRTM n49-e30
Map projection WSG84/UTM zone 36N (EPSG 
32636)



ISSN 0235-3490 (Print), ISSN 2616-499X (Online). Археологія, 2025, № 4 43

Fig. 19. The parallel banks at Rusalivka are among the ‘unknowns’ that have arisen during our survey. The map shows them in 
their topographical, archaeological and recent context, but doesn’t provide an obvious explanation for them.  The banks appear 
to mark a route that crosses a watercourse, perhaps at a ford, however they are a long structure for that purpose

have been extensively studied (e.g.: Carter et al. 
2000), but may be partly destroyed as part of 
recent Russian occupation (Coynash 2024). 

We have, however, recorded very few examp-
les of ancient fields in this survey and all survive on 
presently uncultivated slopes and are partial evidence 
at best or the occasional single lynchet. All are 
questionable as field systems and any or all of these 
could be of almost any date from prehistory to recent. 
Fields suggested in the Myzynivka area (D06_048 
and E06_178: centred 49.1190°N 30.8050°E) are 
defined mostly by banks (which are constructed) 
and lynchets (which are produced by repeated 
cultivation) and the latter suggest they have been 
produced by long term use rather than resulting from 
a single event. This leads us to the issue why fields 
were needed. There is no single answer and reasons 
could include the need to separate, or identify, arable 
from grazing land and perhaps to formalise users’ 
definition of ‘owned’ land. Banks and lynchets also 
provide access routes through cultivated land that can 
be used without damaging crops. 

Fig. 18 distinguishes between fields that may be 
of some antiquity and those that appear to belong 
with more recent land divisions. Both use the natural 
topography in similar ways and the distinction was 
made during the photo interpretation process when 

differences and similarities in surviving features 
suggested there was a chronological difference that 
could be indicated. 

Mapping enables us to assess ways in which 
this small landscape may have operated in the past. 
This is done on the basis of proximity as no dating 
information is available to us and we begin by 
assuming contemporaneity of features discussed. 

The mapped information provides no direct 
relationship (meeting of features) between fields 
and possible settlement enclosures and we have 
only the possibility that evaluation of distance and 
topography may lead to an understanding of how 
the land was used in the past. For example, the 
hillfort to the south-east is some 1100  m distant 
(E06_126: 49.1125°N 30.8215°E) and walking 
to the fields by the easiest route would descend 
to the former river valley and then follow it by 
making a slight climb to the north and west. There 
is what is likely to be an enclosure (E06_135: 
49.1172°N 30.8157°E) between the hillfort and 
fields some 550  m east of the identified field 
features. A curving route could be taken between 
them that closely follows the contours. The second 
and smaller enclosure (D06_054: 49.1125°N 
30.8070°E) is shown some 650 m to the south of 
the fields. A route between them that passes, and 

Based on interpretation of HEXAGON 1982 and Google Earth 
2008‒2020
Background height data from SRTM n49-e30
Map projection WSG84/UTM zone 36N (EPSG 32636)
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may be guided by, the line of three mounds would 
follow almost level ground before descending into 
the fields. 

It is all conjecture but indicates some of the 
possibilities that mapping alone may bring to 
understanding of how local landscapes may have 
functioned in the past.

Case study 3: Rusalivka parallel banks (fig. 19)

Near the village of Rusalivka is a feature defined 
by a pair of near-parallel banks aligned roughly 
north-west to south-east and of some 1600  m 
in length. Their central point is at 49.1242°N, 
30.4520°E. The feature is unique within our survey 
area and is published to draw attention to it in the 
hope that other examples may be known. On all 
image dates it is visible predominantly as a chain 
of near-parallel light features (B06_113–120), 
which are presumably banks of hard material, and 
there is a hint of an external ditch near the north-
west end of the west length on HEXAGON. The 
breaks in the south-eastern length of the feature 
may be genuine gaps, but other mapped breaks 
in the banks are due to modern field divisions 
or the unknown extent where it crosses a small 
watercourse.

The banks are not exactly parallel and the 
internal width varies from 47 m at the north-west 
end — where the southern bank appears to angle 
to the west — to 13  m in its south-east length 
that includes a bulge of 24  m. The banks may 
retain minimal height as images taken between 
1982 and 2019 show they are being cut and 
dragged by modern cultivation. The banks were 
visible on earlier CORONA photographs taken 
on 6  October 1964 and 6  April 1971, but their 
resolution is insufficient to show plough damage. 
It is somewhat remarkable that these features have 
been visible, in three or four differently managed 
modern fields, throughout this time and it suggests 
that the banks are substantial. The 1872 map 
shows a sinuous road to the north of the banks. 
There is no sign of the road on any of the images 
examined, but the Rusalivka banks are unlikely to 
be part of it. They may, however, mark a fordable 
route across the watercourse for travellers or stock 
movement south-east from Rusalivka, but they 
seem unnecessarily long for that purpose.

Fig. 20 shows the feature in its local environ-
ment with nearby mounds and habitation sites 
identified during our survey. Topographically the 
banks are higher at each end and their course cuts 

across a watercourse that is some 1000  m from 
the banks’ north-west end. Close to that end are 
six small mounds and two larger ones are situated 
north of the banks. No mounds were identified 
near the south-east end of the banks, but there 
is a habitation site within 400 m and a scatter of 
mounds beyond that. 

Within our survey area, and about 2  km 
south of the Rusalivka banks, we have noted 
shorter lengths of the bank, including a short 
parallel pair on a similar alignment (B06_223: 
49.1061°N, 30.4717°E), but they were thought 
to derive from recent agriculture. Elsewhere, the 
one archaeological parallel, we are aware of, was 
discovered by O. V. Kariaka aligned with the large 
Scythian mound at Ohuz (46.8746°N, 34.4353°E). 
However, there are no real similarities other than 
both having parallel banks and the Ohuz example 
is clearly associated with the large mound. 

A question arose during earlier discussion of 
this feature as it has parallels to forms known as 
cursus monuments in Britain and Ireland that are 
of Neolithic date (Barclay, Harding 2017). To 
curtail any such suggestion about the Rusalivka 
banks, we have been assured by an expert on these 
monuments, that despite occasional claims, none 
is known elsewhere (Dr. Kenneth Brophy, email 
from 26 September 2023).

Case study 4: Pastyrske fortified settlement and 
promontory bank near Buda Makiivka (fig. 20)

The archaeological features at Pastyrske 
(L08_068: 48.9777°N 31.7325°E) have been 
described as a multi-period fortified settlement 
based on excavations undertaken principally by 
V. V. Khvoika (1892–1901) and M. Yu. Braichevskyi  
(1949–1955). Results have been summarised 
as showing the remains of two settlements, one 
Scythian from the 6th to the 4th centuries BC and 
the other, most probably Slavic, from the 7th to the 
8th centuries AD (Encyclopedia of Ukraine 2025). 
Further excavation appears to have been undertaken 
in 2017, resulting in a report on pottery that 
describes the site as “…the largest craft, trade and 
military-administrative centre in Eastern Europe 
outside the Byzantine Empire in the early Middle 
Ages” (Скиба, Баранов 2019, p. 67). Those authors 
also mention an internal citadel with three enclosing 
ramparts as is shown against the western bank of 
the southern part of the enclosure. Searches from 
England were unable to locate the earlier references 
cited in that report. However, the main structure of 
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Fig. 20. The fortified settlement at Pastyrske, in the map’s north-east corner, is based on published plans as little can now be 
seen on images as it was later covered by a village that has since been abandoned. Its topographic position, straddling a former 
river, is clear in the map and helps provide an explanation for the choice of location. To the south-west is a rampart that crosses 
a promontory, or cape, and is clearly recorded on images. A recent pipeline crosses the southern part of the map

the site is clear from the description by A. V. Skyba 
and V. I. Baranov and is shown in fig. 20 where the 
river cutting through the site — which may have 
been navigable in Slavic times — emphasises the 
suitability of location for an administrative and/or 
trade centre.

It is illustrated in this report to demonstrate how 
other sources can assist identification of features 
on images and also to show the relevance of recent 
changes in land use to our understanding of earlier 
features. Our searches of literature had found two 
plans of Pastyrske fortified settlement, one schematic 
and included in the Encyclopaedia (2025), the other 
at poor resolution, but showing a hachured earthwork 
drawing and with a date of 1949 in its caption (source 
currently unknown, but perhaps from a survey 
preceding Braichevskyi’s excavations?). 

The schematic plan shows two rivers that join 
at a T-junction immediately east of the enclosure 
(apparent in fig.  20). The plan shows a wide river 

flowing from west to east cut through the enclosure, 
although it also appears to show the ramparts crossing 
the river – something that is improbable even though 
the satellite images examined reveal the river now 
becomes very dry in summer. The hachure plan 
indicates the river as a single line with ramparts to its 
north and south thereby tending to form two adjacent 
but separate D-shaped defensive enclosures. That 
plan also shows ramparts of both enclosures running 
parallel to the river and perhaps also including flood 
defences that appear larger in the southern enclosure. 

The plans of the enclosure(s) helped us locate 
parts of it — mainly the southern arc and part of the 
north-east enclosure — in the images we had and 
this enabled us to scale and place the hachure plan 
fairly accurately in QGIS where it was overdrawn 
to show the site in relation to the later village. 

A.  V.  Skyba and V.  I.  Baranov (2019, с.  67) 
note that the citadel ramparts were demolished 
in the early 20th century and this may date the 
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origin of the village remains indicated in the 
figure (L08_035, 048–049). No village or houses 
are shown here on the 1872 map and the earliest 
evidence we have are buildings on both sides of 
the river on the Soviet map of c. 1975 which also 
indicates a name immediately south of the village. 
The HEXAGON photograph from 1982 shows 
the village parts were actively occupied, with 
houses visible and individual strip fields at their 
rear. By 2007, many houses had been demolished 
and some of the strip fields had been merged into 
larger plots. This use continued in 2009, but later 
images demonstrate that much of the land had 
been abandoned, especially south of the river. This 
change in use from active (1982) to abandoned (by 
2007–2011) is reflected by many of the villages 
identified as ‘abandoned’ during our survey. GE 
now names the Sharpine Nature Reserve within 
the southern enclosure adjacent to the river.

Some 3.5  km south-west of the centre of 
Pastyrske enclosure(s) is a curving rampart 
(L08_051: 48.96261°N 31.6896°E) that cuts 
across a promontory or cape on raised ground 
between 200 m contours. In this area, the ground 
slopes gently from north-east to south-west with 
the small group of mounds at 211 m on a local high 
point. The terrain form suggests that the rampart 
may have been more for the purpose of marking 
land divisions than for defence. It is visible on 
all image dates from 1982 to 2019 as a bank with 
ditches on its northern and southern sides, with 
that on the south showing more clearly. Plough 
damage is also apparent, especially in 1982 and 
2019. The rampart is south of the modern village 
of Buda Makiivka and there was a collective farm 
(L08_020) south of its western end that was active 
in 1982, but abandoned and demolished by 2007. 
The 1982 photograph reveals no obvious damage 
by the farm to the rampart although small tracks, 
possibly footpaths, crossed it.

The angled linear feature towards the south of 
the figure is a buried pipeline that appeared to be 
under construction, or freshly constructed, in 1982 
(L08_050). Recent features of this type have been 
mapped by our project to indicate where damage 
has, or may have, occurred to archaeological 
features.

Experimental use of AI for mound detection

Uses of artificial intelligence (AI) in arc-
haeological research has a history of at least 30 
years during which it has been called a variety 

of names (e.g.: computer assisted classification 
and automated detection). Early archaeological 
applications sought to classify circular features from 
aerial photographs (e.g.: Redfern 1997) and high-
resolution satellite images (Trier, Larsen, Solberg 
2009), but more complex archaeological forms can 
now be identified usually using ALS as its source 
of images (Tenzer et al. 2024). Use of AI may be 
advantageous for surveys of extensive areas of land.

Though the generosity of I. Kramer, founder 
of ArchAI5, our project was given an opportunity 
to collaborate in an experiment to use artificial 
intelligence (AI) to identify mounds. ArchAI 
utilises deep convolutional neural networks to 
identify potential archaeological objects on a 
range of earth observation data and has been used 
in commercial and research projects in Britain 
(Cowley 2020; Kramer 2022). The data sources 
used were raster images of 18 georeferenced 
HEXAGON photographs that cover the 
60 × 110 km area and vector point data resulting 
from our examination of HEXAGON and GE. AI 
was trained using the combined data from seven 
10 × 10 km squares, after which its results were 
manually validated and fine-tuned using data from 
another three squares. After discussion and further 
refinement, AI was run on a further three squares 
and its resulting 453 identifications were checked 
manually to identify newly detected mounds of 
which 294 were false positives. 

In conclusion, ArchAI considered the 
experiment validated the effectiveness of their 
approach in a new country using a new type of 
dataset. However, before suggesting it may be 
used to identify mounds in the rest of Ukraine, 
it will be necessary to significantly improve 
training data in a way that allows AI to also learn 
about non-archaeological objects that may look 
like mounds (e.g.: agricultural heaps and levee 
remnants) and, if possible, to take account of 
topographical variations that a human interpreter 
may use in helping to decide if a feature may be of 
archaeological interest.

Endnote

Rather than draw conclusions, it may be more 
appropriate to review the strands of evidence that 
have been identified and brought together by this 
project and propose ideas for the uses of such 
spatial information.

5	 https://www.archai.io/
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Image interpretation throughout this survey has 
been knowledge based (e.g.: Cowley, Palmer 2010) 
using skills acquired by one of us during more than 
50 years of work with aerial photographs, mostly 
in England, and applying them, through sharing the 
knowledge, to part of the landscape of Ukraine.

Our survey has identified and pinpointed more 
than 7500 archaeological features in an area of 
6600  km2. Many will be previously known but 
may not have been presented in the ways this proj-
ect has used — i.e. ranging from the web applica-
tion to maps of small areas.

By agreement with AARG, the web applica-
tion will remain online for at least five years and 
the survey data will be permanently lodged at Ze-
nodo6. The web application can be searched and 
manipulated by any user to examine the whole or 
parts of the study area. Types of site can be se-
lected and viewed individually and in combina-
tion with others and the database for each feature 
shows image sources and includes brief comments 
made during our image searching.

Use of GE and QGIS as the basis for our ac-
cumulated data has provided precision of location 
and allowed us to see and study location of sites 
and areas in their topographical context.

GE and QGIS also give the ability to examine 
sites by themselves and to see and suggest rela-
tionships between them.

The inclusion of maps in this report may demon-
strate the value of interpretation and mapping from 
remotely sensed images in archaeological research.

Other potential uses.
Ukrainian archaeology has the potential to 

progress with RS work by interpreting aerial and 
satellite images as the first step in archaeological 
examination of a site or area. If nothing else, this 
will provide topographical context for a site or 
area that may help understand some of the past 
features within it. Other potential uses include the 
following.

The definition, detail and precision that image 
interpretation can provide has been used as the 
principal source for research projects in, for ex-
ample, England (e.g.: Stoertz 1997). Photo inter-
pretation was a major source of previously-unused 
evidence in Italy (Campana 2017) and, by taking 
hand-held oblique photographs, to provide source 
information over parts of the Velebit Mountains in 
Croatia to assist and direct field survey (Glavaš, 

6	 Avaliable at: https://aargonline.com/wp/working-groups/ukraine-
wg/ 

Palmer 2013). Maps derived from photo interpre-
tation were used in connection with field walking 
surveys where they supplied detail, relationship 
and context to what otherwise would have been 
outlines showing surface collection areas (Hall, 
Palmer 1996). A final example demostrates long 
term work at West Heslerton, England, from which 
data is available through Zenodo (Powlesland 
2025). From there, a link goes to an interactive 
visual representation of an extent of linear settle-
ment and land use that merges mapping from aeri-
al photographs with geophysical results (magnetic 
and gradiometry) and excavation against a natural 
background. Layers can be turned on or off and 
a colour-coded dateline, based on excavation re-
sults, can be used to show active features through 
a timeline extending from 6000 BC to the present.

Results from aerial photograph interpretation 
by Historic England (HE) have recently been made 
available online (Crutchley 2024; AAME 2025) 
and are also available as a series of Research Re-
ports (Historic... 2025). These show the relevance 
of image interpretation within a major government 
archaeological organisation, that is also responsi-
ble for giving legal protection to nationally impor-
tant sites, and this paragraph gives examples that 
may stimulate similar work in Ukraine. Help and 
ideas may also come from an HE guide which, al-
though it uses image sources relevant to England, 
explains how to look at images and ways in which 
they may be manipulated by appropriate software 
to prepare mapping and supporting metadata (Ev-
ans 2019).

Since 1990, photo interpretation and mapping 
has been a required component in commercial 
projects to provide context and help guide and plan 
fieldwork (e.g.: geophysics and fieldwalking) and 
excavations that, legally, precede development in 
several countries (e.g.: in the UK by the Chartered 
Institute for Archaeologists (Chartered... 2025)). 
This may also be the case in Ukraine. AARG is 
a group of friendly people who answer ques-
tions, and its members have run numerous train-
ing schools and workshops, with EU and other 
funding, in particular in Central Europe from 1996 
after the end of the Cold War. As well as educat-
ing others, those workshops also created a net-
work of similar-minded colleagues across Europe 
who share experiences, discuss problems and have 
been involved in our Ukrainian project.

Problems and prospects.
Experience gained from this project suggests 

the following points.
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Ukrainian archaeology has a very close rela-
tionship with dates. The majority of information 
that comes from image sources will have no precise 
dates, but in cases these may be estimated through 
comparison with known sites. Such dates may be 
coarser than preferred, however should be capable 
of being refined through continuous feedback and 
coordination between field and desk. This is a po-
tential problem that needs to be addressed as it will 
never be possible for all sites to be examined on 
the ground, so ways around that intellectual prob-
lem will need to be found.

Inclusion of results from image mapping can 
supplement, probably also improve, that known 
only from the ground (Rączkowski 1996) by en-
hancing that recorded information obtained from 
existing knowledge, field studies or excavations.

As we have observed in other countries, there 
will probably need to be a philosophical change 
within archaeology to enable a shift in focus from 

the single site, or those of known types and dates, 
to embrace landscape studies in which precise dat-
ing is of lesser relevance (see: Powlesland 2025, 
outlined above). 

Our project, which to date has taken less than 
three years, has examined about 1 % of Ukraine. 
We look forward to seeing further progress.
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ЛАНДШАФТНЕ АРХЕОЛОГІЧНЕ ОБСТЕЖЕННЯ 6600 км2 ЧЕРКАСЬКОЇ ОБЛ. (УКРАЇНА)  
З ВИКОРИСТАННЯМ СУПУТНИКОВИХ ЗНІМКІВ ІЗ ВІДКРИТИХ ДЖЕРЕЛ: ДРУГИЙ ЗВІТ

Ця стаття підсумовує результати трирічного дослідження археологічного ландшафту частини України, що базувалося 
переважно на супутникових зображеннях (HEXAGON і Google Earth). Було ідентифіковано й геолоковано понад 
7500 археологічних об’єктів, доступ до яких можна отримати через інтерактивний вебдодаток ArcGIS — для перегляду 
та подальшого аналізу. У статті розглядаються особливості, притаманні супутниковим зображенням, а також вплив змін 
у сільськогосподарській практиці протягом 40-річного періоду зйомки на видимість археологічних об’єктів.

Після короткого статистичного підсумку представлено опис можливостей аналізу археологічного ландшафту за 
допомогою інтерактивного додатка й приклади його інтерпретацій. Автори зосереджуються на поселеннях: формах, 
розмірах і топографічних особливостях, які подано у вигляді зображень і схематичних малюнків. Дослідження дозволило 
уточнити місця розташування деяких відомих поселень Трипільської культури та виявити нові. Також обговорюються 
зольники як показники наявності поселенських структур у досліджуваному регіоні.

Розділ про дослідження курганів починається з прикладів їх пошкоджень та опису можливостей повторної зйомки 
для моніторингу етапів руйнування цього типу пам’яток. Автори звертають увагу на відмінності в зовнішньому вигляді 
курганів на зображеннях і припускають їх можливі різноманітні способи використання в минулому. Також розглянуто 
можливі зв’язки між лініями курганів і навколишнім середовищем. Як окремий тип курганних груп, т.зв. «кургани із 
супутниками», зафіксовано близько 100 подібних випадків.

У статті також подано чотири оригінальні тематичні дослідження. Перше — порівняння архівних і опублікованих 
даних у районі Тальнівщини з результатами даних дослідження супутникових знімків. Решта три зосереджуються 
на менших ділянках, ілюструючи, як інтерпретація та картографування супутникових зображень можуть поглибити 
археологічне розуміння пам’яток регіону. У статті також стисло підсумовано експеримент із використанням штучного 
інтелекту для виявлення курганів. Він завершується оглядом різних типів доказів та обговоренням проблем і перспектив 
використання супутникових зображень в українській археології.

К л ю ч о в і  с л о в а: ландшафтна археологія, обстеження, супутникові знімки, дистанційне зондування, HEXAGON, 
Google Earth, інтерпретація та картографування, штучний інтелект.
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SCYTHIAN PERIOD FUNERARY CONSTRUCTIONS OF THE 
SVITLOVODSK CEMETERY IN THE MIDDLE DNIPRO REGION

O. D. MOHYLOV

Kirovohrad State Pedagogical Institute. The work 
was led by N. M. Bokii and later by I. A. Kozyr1. 
The necropolis was built in a place where a Bronze 
Age barrow (no. 6) had already existed. 

Despite the existence of individual studies 
(Бокий 1980; Могилов 2023), a comprehensive 
analysis of the entire necropolis — including its 
burial rites, material culture, chronology, and so-
cial structure, is still needed. It is important to 
study the funerary structures of the necropolis as 
it enables their comparison with other steppe and 
forest-steppe structures. Such analysis makes it 
possible to draw important conclusions about the 
ethno-cultural affiliation of the population that cre-
ated the Svitlovodsk necropolis. This article focus-
es on the typology of graves.

The work begins with a description of the burial 
ground and its funerary structures. These are then 
analysed and placed in the general Scythian con-
text. Finally, ethno-cultural conclusions are drawn 
from the data obtained.

The cemetery contains flat graves and mounds. 
A total of 155  moundless graves were excavat-
ed here (all but one of them belong to the Scyth-
ian period) and six barrows containing 20 burials 
(seven of the Scythian period, 13 of other periods, 
mainly of the Bronze Age). In total, 161 burials are 
attributed to the Scythian period — 154 flat graves 
and seven barrow burials. Ground burials of the 
Scythian period are concentrated around synchro-
nous barrows (fig. 2). 

The three oldest Scythian burials date to the 
Middle Scythian period (Могилов 2017b), but the 
vast majority, based on materials, are dated to the 
4th century BC.

The Svitlovodsk cemetery is located on the 
border of the steppe and forest-steppe regions of 
Scythia. In this regard, an important task is to de-
termine its ethno-cultural affiliation, to attribute it 
to the settled forest-steppe tribes or nomadic Irani-

1	 For publications of necropolis materials and their analysis, 
see: (Бокий 1980; Козир 1989, 2014; Бокій, Могилов, 
Панченко 2013; Бокій, Могилов 2014; Панченко 2014; 
Бокий, Могилов 2015; Могилов 2016а, 2016b, 2017а, 
2017b, 2018а, 2019a, 2019b, 2019c, 2019d, 2020, 2023).

The article is devoted to the analysis of the burial 
structures discovered at the Svitlovodsk cemetery 
of the Scythian period in the Kirovohrad oblast, lo-
cated in the south of the Dnipro Right-Bank For-
est-Steppe region. Comparisons are made with 
analogous grave structures of the Middle Scythian 
and Late Scythian stages in the forest-steppe and 
steppe regions. Their chronology is determined.

K e y  w o r d s :  Middle Dnipro region, Scythi-
an period, necropolis, barrow, barrowless burial, 
tomb, catacomb, pillar tomb.

The Svitlovodsk cemetery is one of the largest and 
best-studied burial sites of the Scythian period in 
southern Eastern Europe. In terms of the number of 
excavated burials in the Northern Black Sea region, it 
is second only to Mamai-Hora on the Lower Dnipro 
region (Андрух, Тощев 1999, 2004; Андрух 2001). 
In terms of the number of burials investigated, it ranks 
second only to several large Maeotian burial grounds 
in the Kuban region (Гей, Каменецкий 1986; Лим-
берис, Марченко 2001, с. 48-49; Марченко, Лим-
берис, Бочковой 2001; Каменецкий 2009).

The necropolis was located in the south of the 
Dnipro Right Bank Forest-Steppe on the border 
with the steppe region (fig. 1). It was discovered 
on the western outskirts of Svitlovodsk, the district 
centre of Kirovohrad oblast. The cemetery is locat-
ed at some distance from the descent to the river 
valley, on a large right cape at the entrance of the 
Tsybulnyk River gully into the Dnipro valley, sit-
uated on a hill surrounded by ravines on all sides 
except the south-east. 

It took 11 seasons to complete the excavations, 
in 1975, 1979–1986, 1989–1990, the expeditions 
of the Kirovohrad Museum of Local Lore and the 

This is an Open Access article under the CC BY-NC-ND 4.0 license 
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.en
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an-speaking Scythians. The types of grave struc-
tures provide important information for this pur-
pose.

The Burial Structures of the Middle Scythian Pe-
riod

The burial structures of this period at Svitlo-
vodsk (Могилов 2017b, рис. 2–4) are flat graves 
with individual burials (graves  21, 39, and 51). 
They can be dated by arrowheads to the sec-
ond half of the 6th — first quarter of the 5th cen-
tury BC (Могилов 2017b). All the burials were 
made in rectangular, small pitgraves measuring 

2.05–2.50  m in length, 0.95–1.25  m in width, 
1.2–1.8 m in depth, and 3.21–3.96 m³ in volume. 
The graves were orientated from west to east. 
All of them contain a single individual, judging 
by the preserved bones — the bodies were lying 
stretched out on their backs, and, according to the 
stock, male. The bodies are generally oriented to-
wards the west. The inventory, due to robberies, 
is not numerous. In all cases, we can speak about 
the burials of men-warriors. It should be noted 
that the dominance of male warrior burials is con-
sidered common for the early, initial stage of ter-
ritory development by the ethnos (Ольховский 
1991, с. 57). In particular, it is noted that in the 

Fig. 1. Svitlovodsk Burial Ground on the Map of Ukraine, Google, 2005
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The graves of Svitlovodsk.
The graves of Svitlovodsk, which date back 

to the 4th century BC, are sunken into the ground 
and are represented by several types. Of the 
158  graves of this period, 121  (76.6  %) are pit 
graves, 34 (21.5 %) are catacombs, two (1.3 %) are 
pits with a step, and one (0.6 %) is a wooden tomb 
(fig. 3, table 1). 

In the 4th  century  BC, the latitudinal ori-
entation of the burial structures prevails — 
90 tombs (57 %). The long axis from northeast to 
southwest is formed by 34 tombs (21.5 %), from 
southeast to northwest by 22 (13.9 %). And only 
12 complexes (7.6 %) are stretched from north to 
south. The predominance of west-to-east orienta-
tion of graves is typical of Scythian steppe burials 
of the 4th century BC (Ольховский 1991, с. 103).

The size of the graves depended on three fac-
tors. First, the age of the deceased. For example, 
children were given small graves proportional to 
their height, even though, a few of them are still 
larger than the rest. Secondly, the size was deter-
mined by the number of the individuals buried. 
Accordingly, tombs containing a larger number 
of individuals required a larger and more spacious 
construction. However, in terms of the volume 
per one person, they are still smaller than single 
tombs. Thirdly, tomb size depended on the social 

steppe, among the complexes dating to the 6th–
5th  centuries  BC, male warrior burials predomi-
nate (Черненко и др. 1986, с. 118-119).

Funeral Rite of the 4th century BC

The beginning of the tradition of under-mound 
burials dates back to this time.

Barrows.
In total, five barrows of the 4th  century  BC 

were excavated at Svitlovodsk, containing sev-
en graves (Бокий 1982, рис. 7; Могилов 2019d, 
с. 60). Three barrows (60 %) included tomb each, 
and two of them (40 %) — two tombs each. The 
barrows were up to 1.5 m high (no. 5 — ploughed, 
no.  2  — 0.3  m, no.  4 — 0.9  m, no.  1 — 1  m, 
no. 3 — 1.5 m). Diameter — 16–30 m (no. 5 — up 
to 16–17 m, nos. 2 and 4 — 20 m, no. 1 — 24 m, 
no. 3 — 30 m). As can be seen, the height and di-
ameter were proportional.

A 16–17 m diameter ditch surrounded Barrow 5. 
It was 0.7 m deep and 0.9 m wide. In its south-west-
ern sector, the upper part of the amphora from the 
funeral service was cleared. In addition, on the gen-
eral plan of the cemetery, two concentric lines, 
which usually indicate a ditch, also circle the Bar-
row 3. However, neither the text nor the drawing of 
this complex contains any mention of a ditch.

Fig. 2. Plan of the Svitlovodsk Burial Ground (Excavations 1975–1986), after: Бокий 1986 (published without scale)



ISSN 0235-3490 (Print), ISSN 2616-499X (Online). Археологія, 2025, № 456

status of the deceased within the community and 
their wealth. Accordingly, individuals of higher 
status had larger tombs. The pattern is most clear-
ly illustrated by a group of individual burials of 
mature male warriors and several women’s buri-
als with relatively representative set of inventory 
combined with a larger volume of the tomb.

Rectangular pits are the most common type of 
burial structures at the site (Бокий, Могилов 2015, 
рис. 3, 6; Могилов 2016b, рис. 1). As mentioned, 
a total of 121 structures of the kind are known, ac-
counting for 76.6 % of the total number of graves 
from this period. The majority of burials (116) are 
ground burials. Only five are located under the bar-
rows. All of them have a fairly standard rectangular 
shape with rounded corners. Although graves 153 
and 154 have one shorter side, the outline of the 
grave seems to be more trapezoidal.

They measure 1.2–3.8 m in length, 0.65–3.20 m in 
width, and 0.8–3.0 m in depth. The volume is 0.98–
31.60 m3. The sub-curb pits are noticeably larger than 
the ground pits. They measure 2.4–3.8 m in length, 
1.4–3.2  m in width, and 1.0–2.7  m in depth. The 
length of groundwater pits is 1.2–3.4 m, the width 
0.65–2.40 m, and the depth 0.8–3.0 m. The volume 
correlates to 4.0–31.6 m3 versus 0.98–8.19 m3 (on av-
erage, 15.452  m3 in barrows and 5.455  m3 in earth 
tombs), i.e. almost three times larger.

Latitudinal orientation is prevalent in burial 
structures. Thus, 66 pit graves (54.5 %) were dug 
from west to east, with some deviations. Of these, 
62  (53.5  %) belong to the ground graves, and 

four (80 %) belong to the barrow graves. Twen-
ty-five tombs (20.7 %) have north-east to south-
west orientation and 19 complexes (15.7 %) are 
oriented northwest-southeast. Meridional orien-
tation is rare, observed only in 11 tombs (9.1 %).

In 17  cases, traces of wooden flooring were 
recorded. Apparently, most of the pit graves had 
one. In total, at least 157 individuals were buried 
in rectangular pits at Svitlovodsk, which is almost 
72.7 % of the deceased in the 4th century BC. The 
number of male and female burials is equal, with 
40 skeletons each. There are 13 adolescents (10 %) 
and 23 children (17.7 %). 

Most of the pit burials (92 complexes, 76.7 %) 
are individual, while 20 graves (16.7 %) are paired 
and 8 (6.6 %) are group graves. In one burial, no 
bones were found (table 2).

Individual ground burials were made in pits 0.85–
1.80  m wide, most commonly 1.0–1.6  m. Paired 
graves measured 0.8–1.8 m in width, typically 1.2–
1.6 m. Triple burials ranged from 1.2 to 2.0 m, while 
pits for four measured approximately 2.4 m. In the 
barrows, the pits are wider (from 1.4 m) and larger 
in volume. Single burials are made here in pits 1.4–
2.2 m wide, while doubles measure 1.6 m. Anoth-
er tomb, which contained no bones, had the greatest 
width in the necropolis — 3.2 m. In a number of cas-
es, there is a clear correlation between the size of the 
tomb and the wealth of the inventory. 

The more elaborate the grave goods, the wider 
and larger the pit. This is also confirmed by bar-
rows — burials of representatives of the commu-

Fig.  3. Types of Funerary Structures of 
the 4th century BC Svitlovodsk Cemetery
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nity’s upper class, with larger graves and equip-
ment (in addition, barrows also served as an indi-
cator of high social status). The size of the burial 
structure depends on gender and age. For children, 
small graves were built more often, according to 
their size (with some exceptions). The largest pits 
were dug for male warriors and, in some cases, for 
wealthy women (table 2). The size of the structure 
was also influenced by the number of deceased in 
it. Although the average volume per deceased is 
smaller than in single tombs.

The catacombs (Бокий 1981, рис. 32; Бокій, 
Могилов, Панченко 2013, рис. 1; Панченко 2014, 
рис. 1–2; Могилов 2019d, рис. 2; 2023, рис. 3–4) 
are scattered over the entire area of the cemetery. 
But in two places their concentration is denser. The 
first was on the northern edge of the excavated area, 
where eight catacombs are concentrated (nos.  63, 
64, 65, 87, 89, 93, 95, 97, 98). The second is on the 
western edge, where seven such complexes are lo-
cated (nos. 143, 144, 146, 147, 148, 149, 155).

In total, 34 catacombs are recorded among the 
complexes of the Svitlovodsk burial ground dat-
ing to the 4th century BC, representing 21.5 % of 
all tombs from this period. Among the ground bur-
ials, 33 are found which accounts for 21.8 %. The 
catacombs are located throughout the cemetery. 
One of these is a sub-barrow, representing 14.3 % 
of the total. They are simple structures consist-
ing of a rectangular or square vertical entrance pit 
and a horizontal burial chamber extending from its 
wall. Most catacombs are single-chambered. Only 
in Tomb  155 were two burial chambers record-
ed. A small dromos can be traced in Tomb  149. 
In Tombs 51 and 80, the side constrictions clear-
ly mark the entrance to the chamber. As a rule, the 
chamber extends directly from the pit wall, with-
out a narrowed entrance.

The entrances to the catacombs measure 0.9–
2.1 m in length, 0.72–1.88 m in width, and 1.45–
3.50 m in depth. Their volume ranges from 1.54 m3 

to 7.8 m3, with an average volume of 3.471 m3. The 
length of the burial chambers is 1.2–2.9 m, and the 
width is 0.8–2.2 m. 

Most of the catacombs have a long axis oriented 
in the latitudinal direction (20 structures, 58.8 %). 
Significantly fewer are those oriented from north-
east to southwest (nine tombs, 26.5 %). There are 
only three examples (8.8 %) of north-west-south-
east orientation. The meridional direction is also 
not typical: only two cases or 5.9 %. 

The predominance of longitudinal structures 
among the catacombs, where the long axes of both 
pits and chambers lie in the same line, results in 
a latitudinal orientation of most burial chambers. 
Although their percentage is somewhat smaller 
(15 tombs, 44.1 %), they are still the most numer-
ous. Many chambers are oriented from the north-
east to the southwest (10 tombs, 29.4 %). Merid-
ional direction is rare (four cases, 11.7 %). Such 
structures are rarely oriented from northwest to 
southeast (five tombs, 14.7 %).

Probably, to facilitate the placement of the dis-
eased into the catacomb, steps were made along 
one of the walls of the entrance pit. They were 
recorded in 29  tombs (85.3 %). Most often, they 
were carved in the lower part of the pit. However, 
in Tomb 33, they are quite high and, at the same 
time, narrow. Most commonly, two of such ledg-
es were made (19 catacombs), while in eight cases 
there was only one step. Finally, in complexes 113 
and 149, there were three steps.

The entrance to the chamber was sometimes 
blocked by a wooden barrier. Traces of it were re-

Table  1. Distribution of Skeletons by Burial 
Type in the 4th century BC
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Gener/Age

Men Women Children Teenagers
Type  of 
grave, 

number of 
buried

Pit, 
individual

l. 1.60–3.20 (av. 2.30)
w. 0.80–1.60 (av. 1.24)
d. 1.10–2.70 (av. 1.89)
v. 1.87–10.24 (av. 5.79) 

sav. 5.79, t. 27

l. 1.70–2.60 (av. 2.23)
w. 0.75–1.80 (av. 1.30)
d. 0.80–2.25 (av. 1.65)
v. 1.53–8.97 (av. 5.13)

sav. 5.13, t. 21

l. 1.04–2.20 (av. 1.79)
w. 0.65–1.40 (av. 1.10)
d. 1.00–3.00 (av. 1.59)
v. 0.98–8.19 (av. 3.27)

sav. 3.27, t. 13

l. 1.70–2.20 (av. 1.98)
w. 0.90–1.20 (av. 1.08)
d. 1.00–1.50 (av. 1.26)
v. 1.87–3.30 (av. 2.69)

sav. 2.69, t. 5

Pit, in pairs

l. 2.00–2.40 (av. 2.23)
w. 0.80–1.60 (av. 1.30)
d. 1.50–2.60 (av. 1.82)
v. 3.24–9.98 (av. 5.38)

sav. 2.69, t. 7

l. 2.00–3.40 (av. 2.42)
w. 1.20–1.75 (av. 1.50)
d. 1.10–3.40 (av. 1.90)
v. 3.90–10.71 (av. 7.06)

sav. 3.53, t. 7

l. 2.25–3.00 (av. 2.58)
w. 0.80–1.60 (av. 1.30)
d. 1.80–2.60 (av. 2.20)
v. 3.24–10.40 (av. 7.84)

sav. 3.92, t. 3

l. 20–2.30 (av. 2.17)
w. 1.20–1.40 (av. 1.32)
d. 1.60–2.20 (av. 1.87)
v. 3.84–6.10 (av. 5.39)

sav. 2.69, t. 4

Pit, 
collective

l. 2.15–2.50 (av. 2.32)
w. 1.30–2.00 (av. 1.65)
d. 2.10–2.70 (av. 2.40)
v. 7.54–10.50 (av. 9.02)

 sav. 3, t. 2

l. 2.15–3.60 (av 2.86)
w. 1.20–2.00 (av. 1.71)

d. 2.00–3.00 м (av. 2.30)
v. 5.64–18.00 (av 11.5)

sav. 3.83, t. 6

l. 2.35–3.60 (av. 2.91)
w. 1.20–2.00 (av. 1.71)
d. 1.90–3.00 (av. 2.20)

v. 5.64–18.00 (av. 11.57)
sav. 3.85, t. 4

l. 2.20 
w. 1.250

d. 1.80–4.95
sav. 1.65, t. 1

Pits, total

l. 1.60–3.20 (av. 2.28)
w. 0.80–2.00 (av. 1.27).
d. 1.10–2.70 (av. 1.90)
v. 1.87–10.50 (av. 5.89)

sav. 4.48, t. 36

l. 1.70–3.40 (av. 2.38)
w. 0.75–2.00 (av. 1.41)
d. 0.80–3.40 (av. 1.82)
v. 1.53–18.00 (av. 6.65)

sav. 4.26, t. 34

l. 1.04–3.60 (av. 2.15)
w. 0.65–2.00 (ср. 1.25)
d. 1.00–3.00 (av. 1.81)
v. 0.98–18.00 (av. 5.74)

sav. 3.63,  20

l. 1.70–2.30 (av. 2.08)
w. 0.90–1.40 (av. 1.19)
d. 1.00–22.00 (av. 1.56)
v. 1.87–6.10 (av. 3.99)

sav. 2.85, t. 10

Catacomb, 
individual

d. 1.85–2.25 (av. 2.10)
v. 4.79–7.06 (av. 5.88)

sav. 5.88, t. 5

d. 1.60–3.30 (av. 2.63)
v. 4.25–10.90 (av. 6.89)

sav. 6.89, t. 6

d. 1.90–2.15 (av. 2.25)
v. 2.65–2.78 (av. 2.71)

sav. 2.71, t. 2

Catacomb, 
in pairs

d. 1.95–3.50 (av. 2.98)
v. 2.49–10.43 (av. 8.39)

sav. 4.19, t. 6

d. 1.95–2.80 (av. 2.44)
v. 5.15–10.43 (av. 7.19)

sav. 3.59, t. 6

d. 1.20–3.00 (av. 2.50)
v. 4.78–8.87 (av. 6.59)

sav. 3.29, t. 4

Catacomb 
collective

d. 3.20
v. 7.10.

sav. 1.42, t. 1

d. 3.20
 v. 7.10. 

sav. 1.42, t. 1

d. 2.15–3.20 (av. 2.67)
v. 3.65–7.10 (av. 5.37)

sav. 1.79, t. 2

d. 2.72
v. 7.50

sav. 7.50, t. 1

Catacombs 
total

d. 1.85–3.50 (av. 2.68)
v. 2.49–10.43 (av. 8.06)

sav. 3.82, t. 12

d. 1.60–3.30 (av. 2.58)
v. 4.25–10.90 (av. 7.05)

sav. 4.82, t. 13

d. 1.20–3.20 (av. 2.42)
v. 2.45–8.78 (av. 5.31)

sav. 2.65, t. 8

v. 7.50
a.u. 7.50, t. 1

Pit with 
a step, 

individual

l. 2.50
w. 1.65
d. 1.40
v. 5.32

a.u. 5.32, t. 1

Pit with 
a step, in 

pairs

l. 2.90
w. 1.40
d. 1.54
v. 6.25

sav. 6.25, t. 1

Pits with a 
step tоtal

l. 2.50
w. 1.65
d. 1.40
v. 5.32

sav. 5.32, t. 1

l. 2.90
w. 1.40 
d. 1.54
v. 6.25 

sav. 6.25, t. 1

Table 2. Correlation of Grave Types and their Metric Characteristics with the Number, Gender, 
and Age of the Buried. Conventional abbreviations: l — length, w — width, d — depth, v — volume, 
sav — specific average volume per deceased, av — average, t — total graves, a.u. — arbitrary unit. 
Data are given in meters, volume figures in cubic meters.
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corded in four graves (11.8  %): Graves  63, 143, 
155, and Burial 1 of Barrow 3. In the latter case, 
recesses measuring 0.1 m in width and 0.15 m in 
depth on the sides of the entrance,  were recorded, 
which served as grooves for the obstruction men-
tioned. In Tomb  143, the exit was closed by six 
rods or pegs, which may have served as a solid 
base for matting or fabric. 

At one time, V. H. Petrenko noted the wooden 
barriers of the chambers of the forest-steppe cat-
acombs as a local feature distinct from the steppe 
(Петренко 1967, c.  16-17). However, further ex-
pansion of the source base showed that similar 
structural elements are also found in the south. 
Wooden and wicker structures are not common 
there (only 2.6 %). They were used from the 6th–
5th centuries BC to the Late Scythian period (Оль-
ховский 1991, с. 30, 31).

In total, at least 56 dead people were buried in the 
Svitlovodsk catacombs. In longitudinal structures, 
where the long axes of both the entrance pit and the 
chamber coincide, the custom prevailed to place the 
corpse with the head towards the exit and the feet 
towards the far wall. This situation was recorded in 
all burials, both single and paired (Graves 17, 41, 
43, 63, 64, 81, 82, 95, 97, 113, 119, 125). In the 
Tomb 65 alone, the skeletons of a man, a woman, 
and a child lay with their heads facing the entrance, 
and another woman lay against the wall with her 
head facing forward. In a number of graves with a 
perpendicular arrangement of the entrance pit and 
burial chamber, the skeletons were lying sideways 
to the exit, more often on the right (Graves  143, 
147, 155). But in the latter case, the catacomb was 
paired, with the burial chambers located opposite 
each other. And the other skeleton, accordingly, was 
lying with its left side to the entrance.

Catacombs required more labour to build and 
often contained richer goods. However, the burial 
chambers themselves are less voluminous than the 
pits. Moreover, when there were multiple skele-
tons, they had to be placed quite compactly in con-
fined conditions. The broader topic of use and con-
struction of burial structures, extensively discussed 
in previous studies (Ольховский 1991, с. 56-136) 
will not be addressed here.  This publication focus-
es on data relevant to the current study. 

Most of the burials in the catacombs are individ-
ual: 18  structures or 52.9 %. However, compared 
to the pits, there is a high proportion of paired and 
group burials — 16 or more than 47 %, including 
12 paired ones (35.3 %) and 3 (8.8 %) triple buri-
als. There is one finding of the burial for five people.

 Female burials are more common, with 15 cas-
es  (53.6 %), while male burials are less frequent, 
numbering 13 (46.4 %), including the only case of 
a sub-barrow catacomb. There are nine children 
(18.4 %) and one adolescent (2 %). Adults outnum-
ber children four times to one, with 39  adult and 
nine juvenile skeletons (81.2 % and 18.8 % respec-
tively). In different types of burial structures, male 
burials are typically associated with weapons, while 
female burials are distinguished by jewellery, spin-
ning wheels, and mirrors. There is a small group of 
burials of women with weapons, which reflects the 
presence of a social stratum of women warriors in 
Scythian society (Фиалко 1991; Фіалко 2023).

There are several types of catacombs at Svitlo-
vodsk: longitudinal catacombs, catacombs with a 
perpendicular arrangement of the entrance pit and 
burial chamber, a catacomb with a chamber locat-
ed at an angle to the entrance pit, a catacomb with 
the burial chamber emerging from the corner of 
the entrance pit and a two-chamber catacomb with 
perpendicular arrangement of the chambers and 
the entrance pit.

Longitudinal catacombs (Бокій, Могилов, 
Панченко 2013, рис. 1; Могилов 2019d, рис. 2). 
In these structures, the long axes of the entrance pit 
and the floor lie in the same line. This is the most 
numerous type, comprising 23 structures (67.6 % of 
the catacombs). Among them are Graves 17, 25, 43, 
63, 64, 65, 81, 82, 83, 88, 93, 95, 97, 98, 100, 103, 
113, 119, 125, 144, 146, 149, and Burial 1 of Bar-
row 3. Graves 30, 41, 51, and 56 can also be includ-
ed here, where the axes of the chambers are slightly 
deviated to the side. They are characterised by var-
iation in the number, gender, and age of the buried. 
The orientation is most often latitudinal.

According to B.  N.  Grakov’s classification, 
these structures belong to Type  2 (Граков 1964, 
с. 123, рис. 5). V. S. Olkhovskyi classified them 
as Type 2, Variant 1a, noting that they account for 
17.3 % of the catacombs in Steppe Scythia. They 
are dated to the 4th century BC (Ольховский 1977, 
с. 112, рис. 2; 1991, с. 27, 35). In the Dnipro For-
est-Steppe Right Bank region (as of the 1980s), 
this type accounted for 13.9 % (5 out of 36) cat-
acombs (Ковпаненко, Бессонова, Скорый 1989, 
с. 43).

Svitlovodsk Tomb 149 is a dromosal longitudi-
nal catacomb that can be attributed to Type II, Var-
iant 2a. Such structures are dated to the 4th centu-
ry BC (Ольховский 1991, с. 27, 35, табл. II).

It is interesting that Catacomb  30 from Svit-
lovodsk, repeating the longitudinal scheme, has 
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a chamber that deviates slightly from the longitu-
dinal axis. According to V. S. Olkhovskyi’s clas-
sification, this means a different attribution. Such 
structures should be attributed to Type  VI, Vari-
ant  1. Such graves are not uncommon in Steppe 
Scythia, accounting for 6.1  % of the total. They 
are also dated to the 4th century BC (Ольховский 
1991, с. 28, 35, табл. II).

Another type is catacombs with a perpendicu-
lar arrangement of the entrance pit and burial cham-
ber (Могилов 2023, рис. 3). A total of four such 
structures (11.7 %) were excavated: Tombs 89, 143, 
147, 148. These tombs are relatively small and con-
tain little surviving goods. The long axis of these 
catacombs is oriented more often latitudinally, and 
the burial chambers, respectively, meridionally. The 
surviving skeletons lie with their heads to the north.

According to the classification of B. N. Grak-
ov, they belong to Type III (Граков 1964, c. 124-
125, рис. 6). According to V. S. Olkhovskyi’s ty-
pology, they belong to Type III, Variant 1a. Among 
the catacombs of the steppe, such structures ac-
count for 10.7 %. They date to the 4th century BC 
(Ольховский 1977, с. 117, рис. 2; 1991, с. 28, 35, 
124, 125), while in the Right-Bank Forest-Steppe, 
they accounted for 36.1 % (13 out of 36) (Ковпа-
ненко, Бессонова, Скорый 1989, с. 43).

A separate type consists of a catacomb with a 
chamber located at an angle to the entrance pit (Пан-
ченко 2014, рис. 1–2; Могилов 2023, рис. 4). The 
shape of Tomb 79 repeats the previous scheme with 
a perpendicular layout, but the chamber is located 
obliquely. The broadly orientated structure contained 
the burial of a woman. This catacomb can be com-
pared with the structures of Type V, Variant 1, which 
date back to the 4th century BC. This is a rare type, 
making up 6.2 % of the steppe burials (Ольховский 
1977, с. 119, рис. 2; 1991, с. 28, табл. II).

The next type includes a catacomb with the 
burial chamber emerging from the corner of the 
entrance pit. Grave 35, which had been complete-
ly looted, contained three skeletons. The structure 
can be attributed to Type VI, Variant 1, according 
to the classification of V.  S.  Olkhovskyi. These 
structures appeared in the first half of the 4th centu-
ry BC and existed until the end of the era (Ольхов-
ский 1977, с. 119, рис. 2; 1991, с. 28, табл. II).

And a final type is a two-chamber catacomb with 
perpendicular arrangement of the chambers and the 
entrance pit (Панченко 2014, рис.  1). Tomb  155 
is the only multi-chambered tomb in the necropo-
lis, also distinguished by its larger volume. But, in 
fact, it is only a more sophisticated version of Type 3. 

The chambers reveal the burial of a wealthy man and 
woman, possibly related to each other. They are ori-
entated with their heads towards the southeast. This 
is a rather peculiar form of a grave. V. S. Olkhovskyi 
did not describe it separately, but his universal clas-
sification allows us to attribute this structure to 
Type III, Variant 3. Type III is dated to the 4th centu-
ry BC (Ольховский 1977, c. 117-119, рис. 2; 1991, 
с. 28, 35, табл. II). Rare examples of two-chambered 
catacombs of the common people in Steppe Scyth-
ia include Barrow 11, Burial 9 of Barrow 20 at Ma-
mai-Hora. There is also an example of a three-cham-
bered catacomb at the site: Barrow  10, Burial  10 
(Андрух, Тощев 1999, с. 79, 83, 84, 123).

Pits with steps (Могилов 2023, рис. 5: 1, 2) are 
also a rare type of burial structure at Svitlovodsk. 
These graves are rectangular hollowings with a step 
left under one of the walls. Only two such com-
plexes are known (1.3  % of the total number of 
burials). Both of them are oriented in latitude. In 
Grave 54, the step is positioned along the long side. 
In Grave 151, the grave is located near the narrow 
end of the pit. In the first case, a warrior man with a 
sword and sacrificial meat is buried with his head to 
the west. In the second, a pair of children is buried 
(judging by the spinning wheel, one of them could 
be female). The pits measure 2.5–2.9 m in length, 
1.40–1.65 m in width, and 1.40–1.54 m in depth. 
Their volumes range from 5.32 to 6.25 m3, which 
can be assessed as an intermediate group between 
medium and large necropolis structures.

Wooden pillars tomb (Могилов 2023, 
fig. 5: 3) at Svitlovodsk was discovered only once 
(only 0.6 % of the total number of complexes) un-
der the mound of Barrow  3 (Tomb  2). The bur-
ial was carried out in a large (length — 4.58 m, 
width — 2.20 m, depth — 2.15 m), latitudinally 
orientated pit with a volume of more than 21 m3. 
The ceiling was supported by eight pillars situated 
in the corners and in the middle of each wall. Their 
thickness is 0.3–0.4  m. Unfortunately, the tomb 
was completely looted. However, its very size and 
the fact that it was covered by a barrow, leave no 
doubt that the person buried in it belonged to the 
upper social stratum of the local community. 

Occasionally, traces of fire rituals were record-
ed in graves at Svitlovodsk. Only four such cases 
(2.5 %) are known. For example, in Grave 100, in 
the entrance pit of the catacomb, a cluster of coals 
measuring 30 by 35 cm was cleared. The soil beneath 
them was burnt by 3–5 cm. This indicates that the fire 
was burning on the spot. In the entrance pit, near the 
entrance to the chamber in Catacomb 149, embers 
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and burnt bones were cleared. Traces of burnt wood 
were found in the corner of Grave-Pit 153 which is 
the burial of a child. Charcoal was also found under 
the north-eastern sector of Barrow 5.

Thus, at Svitlovodsk, there are three manifesta-
tions of the fire cult, none of which can be reliably 
linked to human cremation, and which are not oth-
erwise known in the necropolis: 

- Remains of burial rites on the sub-barrow sur-
face. 

- Burning in the entrance pit of the catacomb.
- Placing coals or starting a fire in a soil pit.
In one case, burnt bones were found in the fire. 

In others, only charcoal was found, and it is unclear 
whether any organic materials were burned or wheth-
er the fire was simply maintained. The latter was quite 
possible, given the special sacred role of the fire. 

Traces of bedding were found in three tombs. It 
was probably used much more often, but due to the 
perishability of organic materials, it can no longer 
be traced today. Bedding remains were found be-
neath the male warriors from Graves 129 and 152. 
The warrior from Burial 1 of Barrow 3 was laid on 
a wooden boardwalk, traces of which have been 
preserved. A layer of some other organic materi-
al (grass?) was laid on top of it, which stood out 
with a special colour.

Analysis of the Burial Structures of the Svitlo-
vodsk Cemetery

We will consider the funerary structures of the 
Svitlovodsk cemetery in the context of the funerary 
rites of the synchronous monuments of the North-
ern Black Sea region. Particular attention will be 
paid to similar forest-steppe and steppe cemeter-
ies, which also contained barrowless burials.

The topography of the Svitlovodsk cemetery.
The topography of the Svitlovodsk cemetery, 

located on a large promontory near the edge of 
the plateau above the Dnipro valley, is not typi-
cal of barrow necropolises located mainly on wa-
tersheds (Ковпаненко, Бессонова, Скорый 1989, 
с. 27; Ольховский 1991, с. 132; Бандуровский, 
Буйнов 2000, с. 27, 28). It is typical for barrow-
less and some “mixed” ground-barrow necropolis-
es in southern Eastern Europe, which were usual-
ly located mainly above river valleys, often clos-
er to the edge of the plateau and the slope leading 
down to the valley. Frequently, they were also lo-
cated on various promontories formed by a bend 
in the main river or its tributaries, gullies. There 
are a few exceptions when barrowless necropolis-

es are located in floodplains, deltas, or on islands, 
although certain regional peculiarities in their lo-
calisation can be noted.

The above fully applies to the Dnipro Right-
Bank Forest-Steppe region. The well-known Pyro-
hiv burial ground was located on a plateau promon-
tory above the valley (Петровская 1970, с. 138). 
A burial at Pekari was also excavated on the pla-
teau promontory bounded by a ravine (Гречко 
2013, с. 69). The edge of the above-river plateau 
became a burial site at Obukhiv (Гороховський 
1979, с. 105). The crest of the plateau edge is oc-
cupied by a barrow and earthen burial ground at 
Chornyi Lis near Bohdanivka (Тереножкін 1952, 
с.  118, 119). At Khalepia, a burial was made on 
the edge of a high left terrace on the right bank of 
the Dnipro River (Квітницький, Лисенко 2009, 
с. 156; Лысенко 2010, с. 110). And at Velyka Bu-
haivka — near the slope of the source of a water-
logged gully, in fact, on the edge of the plateau, 
above this gully (Лысенко 2010, с. 106; Петраус-
кас, Шишкін 2013, рис. 1, 2).

The necropolis at Zalomy is somewhat different 
from the usual pattern. It is located on a hill, occupy-
ing both its top and slopes (Панченко 2016, p. 237). 
The necropolis at Hryshchentsi was located on a pla-
teau, but near a gully (Петренко 1962, с. 142).

In the Ukrainian Left-Bank Forest-Steppe region, 
burials at Duchyntsi were recorded on the edge of a 
plateau (Шерстюк, Мироненко 2010, с.  373-374; 
Шерстюк 2011). The settlement of Bile Ozero near 
Tsybli is now being eroded by the waters of the res-
ervoir. Previously, it occupied a floodplain terrace 
above the Dnipro valley. The burial at Dolynske is 
located on the edge of a forest terrace that rises above 
the Seіm (Мельниковская 1950, с. 70-72).

At the Pereshchepyne necropolis, the earth 
graves are located between barrows on a hill above 
the valley of the Bilsk Stream (Кулатова, Супру-
ненко 2010, с. 142). The necropolis at Poltava is 
located close to the top of the plateau (Супрунен-
ко 2016, с. 262-267). The topography of the Chut-
ivka cemetery is unusual. It is embedded in a dune 
upland in the floodplain of the Sula River (Гречко, 
Шерстюк, Щербань 2016, с. 119).

The Middle Don region shows us the earthen 
burials located closer to the edge of the first Don 
floodplain terraces. Thus, a burial at the Kamian-
ka settlement was recorded on a plateau promon-
tory above the valley of this river (Бирюков, Ра-
зуваев 2004, с.  184, 189). The complexes at the 
Mostyshche hillfort were also located in a similar 
topographic situation, on a promontory (Березуц-
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кий 1993, с. 72-75). Burials were made on the edge 
of a high plateau near Kulakivka (Разуваев 2012, 
с. 165-169). The ground burials at Ksizovo are lo-
cated at different distances from the edge of the ter-
race above the Don valley (Козмирчук, Моисеев, 
Раззуваев 2011, с. 196-202; Обломский, Разуваев 
2013, с. 183-193). Moreover, the gullies that flow 
into the valley also create a certain cape-like impres-
sion of the relief. At the same time, the graves near 
Ruska Trostianka are located in the upper reaches of 
a small river (Разуваев 2014, с. 103).

The situation is similar in Steppe Scythia. Thus, 
the necropolises of the Lower Dnipro region tend to 
gravitate towards the main waterway, the Dnipro, 
rather than being located as barrows in watersheds 
(Остапенко 2007, с. 154). The earthen burials cem-
etery at Skelky was excavated on a high promonto-
ry above the Dnipro valley, at the confluence of the 
Konka River (Попандопуло 2011, с. 11, 12). A bur-
ial was discovered at Verkhnіоtarasivka in the cape 
part of the forest plateau (Шапошникова, Бодян-
ський, Щепинский 1957, с. 37; Бодянский 1962, 
с. 273). The Znamianka burials were made on the 
edge of the loess river bank above the Konka River 
(Погребова 1958, с. 129). 

On the plateau above the Dnipro valley, a burial 
was noted at Dniprorudne (Мурзин 1977, с. 60). 
On the edge of the cape, barrowless complexes 
near Viiskove were studied (Бодянський 1977, 
с. 8). The Blahovishchenka cemetery stood on the 
cliffs above the Dnipro valley (Бодянський 1977, 
с. 26). The necropolis at Ivanivka is located on the 
edge of the plateau, next to a gully (Шапошнико-
ва, Бодянський, Щепинский 1957, с. 57). A bur-
ial at Ushkalka was found on a high terrace of the 
Dnipro’s original bank (Телегин 1956, с. 48-49).

The situation is similar to other necropolises 
in the region. For example, the monument near 
Staryi  Kodak is located on a promontory at the 
Demska  gully (Шарафутдинова, Телегин 1958, 
с. 11). The Kichkas burial grounds are located on 
a large promontory washed by the waters of the 
Dnipro, the surface of which slopes down to the 
river. Some complexes, like those at Svitlovodsk, 
stretched significantly back into the cape (Добро-
вольський 1929; Рудинський 1929). 

At Hadiucha  Balka, stone lining occupied the 
second and third Dnipro floodplain terraces on the 
promontories at the confluence of the namesake gul-
ly (Сап’ян 1928; Киранів 1928; Козар 1928; Мо-
гилов 2018b, рис. 1). The burial at the Kruhlyk tract 
near Fedorivka village was discovered on the edge 
of the plateau and on the slope leading to the Dnipro, 

on a promontory above the river valley, near a gul-
ly (Бодянський 1949, с. 1; Добровольський 1949, 
с. 188). In Zaporizhzhia, in the Vyrva tract, stone lin-
ing and barrows were found on the second flood-
plain terrace (Остапенко 2007, с.150). On the de-
scent to the old Dnipro riverbed, a necropolis near the 
Third Quarry of Dniprobud was explored (Смолічев 
1931, с.  23-25; Могилов 2022, с.  256). The cem-
etery in Mykhailivka is located on two hills above 
the Pidpilna River, which is a tributary of the Dnipro 
(Лагодовская, Сымонович 1973, с. 235).

Special mention should be made of burials on the 
Dnipro islands (Остапенко 2007, с. 148, 150-153). 
The situation is similar in the barrowless burials 
of the Donetsk region. The burial in Makiivka was 
made on a promontory above a gully (Полідович 
1998, с. 103). In Styla, the burial is located on a 
ridge above a river (Привалова 1993, с. 161). 

 In many coastal burials, the situation is simi-
lar. At Nadlymanske, the complexes were excavat-
ed on the edge of the plateau above the Dnister es-
tuary (Суботин, Охотников 1981, с. 106). At the 
Mykolaivka cemetery (on Lenin Street), the burials 
were located on the edge of the plateau, on the slope 
descending to the estuary (Дзис-Райко 1965, с. 59). 

The barrowless burials of the Lower  Don are 
characterised by different topography. The barrow-
less burials on the Bihlytsia Spit (Прохорова 1997, 
с. 18) are located essentially in a watershed area that 
is periodically flooded by the sea. In this case, the 
topography is similar to that of the barrows. 

The Karataievskyi and nearby Leventsivskyi ne-
cropolises, on the contrary, are closer to the Lower 
Dnipro necropolises, rising above the Don Delta. The 
authors of the excavations note that the first monu-
ment was the edge of a high terrace above the Mert-
vyi Donets River. Scythian complexes were also re-
corded on the second terrace of the original bank of 
this channel at the Leventsivka cemetery (Беспалый 
1997, с. 28, 29; Братченко, Шарафутдинова 2000, 
с. 169, 170; Братченко 2012, с. 9-11).

The Dugino necropolis is located on a dune on 
one of the islands in the Don Delta, not far from 
the Kalancha Strait (Прокофьев 2014, с. 9). The 
barrowless necropolises of Crimea also demon-
strate a different topography. Most of them, how-
ever, tend to be located on various elevations. 
At Pryrichne, for example, they are located in a 
flat interfluve, partly at the foot and partly at the 
base of a Bronze Age barrow (Гаврилов, Колоту-
хин, Колтухов 2002, с. 94). At the Kirovske set-
tlement, the terrain, on the contrary, is a hillside 
above a gully (Лесков 1970, с. 7). 
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In the Eastern Crimea, burials tend to be locat-
ed on the hills above the lowlands.  At Rybne, they 
were either on a plateau above the sea shore or on 
the slopes of hills and mountains (Лесков 1961, 
с. 263; Кругликова 1973, с. 162). At Cape Zuk, 
the boxes were located on the top of a small moun-
tain (Дирин 1896, с. 128). At Zolote, the necrop-
olis was located on a raised plateau (Корпусо-
ва, Орлов 1978, с. 66; Масленников 1995, с. 6). 
Stone chests were also excavated on the high coast-
al plateau at Mysyr (Масленников 1995, с. 21). At 
Frontove, on the contrary, the cemetery was inves-
tigated on a high river bank (Цвек 1968).

Thus, in terms of its position on a plateau above 
the river valley, Svitlovodsk resembles most oth-
er Northern Black Sea cemeteries with barrowless 
burials.

The planigraphy of the Svitlovodsk ceme-
tery.

The planigraphy of the Svitlovodsk cemetery, 
where the ground graves are arranged around 
barrows representing the burials of the local so-
cial elite, shows similarities with other necropo-
lises. In particular, in the steppe, the barrows in 
a cemetery are often grouped around the largest 
barrows (Ольховский 1991, с.  3). A similar sit-
uation is also known in the Dnipro Right-Bank 
Forest-Steppe region (Ковпаненко, Бессонова, 
Скорый 1989, с.  27; Бессонова, Скорый 2001, 
рис. 1), in Posullia (Ильинская 1968, с. 8). On the 
Siverskyi Donets, on the contrary, the largest bar-
rows were more often located on the periphery of 
the group (Гречко 2010, с. 40). 

Necropolises with barrowless burials show the 
following picture. In the Chornyi Lis, the ground 
graves were located in the space between the bar-
rows. The largest of the barrows, in turn, were 
constructed along the central axis of the barrow 
group (Тереножкін 1952). At Mykolaivka in the 
Lower Dnister region, the ground graves are lo-
cated mostly to the north of the barrows (Мелю-
кова 1975, рис. 27), but this is partly because this 
area was primarily investigated. At the Bihlytsia 
necropolis, the earthen graves are located in the in-
terbarrow space (Прохорова 1997). 

The barrow and barrowless type of the Svit-
lovodsk cemetery.

The barrow and barrowless type of the Svit-
lovodsk cemetery is interesting in the context of 
its location on the border of the forest-steppe and 
steppe, on the border of the settled and nomad-
ic worlds. Other similar necropolises are locat-
ed either in the steppe or in the neighbouring for-

est-steppe south. Thus, this characteristic makes 
the site more similar to the necropolises of the 
Steppe Scythians.

In the Dnipro Right-Bank Forest-Steppe region, 
most of the known burials of the Scythian period 
were made under barrows, although the share of 
ground burials is increasing, reaching a significant 
number today. Ground burials are well known here 
(Петренко 1962; Петровська 1970). In the south 
of the region, a large barrow and earthen cemetery 
in the Chornyi Lis was investigated, with 265 bar-
rows recorded (Тереножкин 1949, с. 3-16; Тере-
ножкін 1952, с. 124-127). In the Ukrainian Left-
Bank Forest-Steppe, a similar situation was only at 
the Pereshchepyne cemetery of the Bilsk hillfort, 
where, among many barrows, two earthen burials 
in narrow pits were excavated (Кулатова, Супру-
ненко 2010, с. 142-144).

In Steppe Scythia, most of the known burials, 
including those of the 4th century BC, are sub-bar-
row. However, the number of earth graves has in-
creased significantly today compared to earlier 
data (Ольховский 1991, с. 121, 162).

Today, in the Lower Dnipro region, there are 
more than 40 sites where barrowless burials have 
been recorded. Only eight of them are “mixed”   
necropolises (up to 1/5). In particular, at the Bla-
hovishchenka cemetery, among many earthen bur-
ial complexes, two barrows are mentioned (Бодян-
ський 1977, с. 26; Попандопуло 2012). An erod-
ed barrow and earthen cemetery are mentioned 
near Viiskove (Бодянський 1954, с. 20, 21; 1977, 
с. 8). At Hadiucha Balka, burials under stone lining 
prevailed, with 14 complexes, while two sites had 
a small barrow (Сап’ян 1928; Козар 1928; Кира-
нів 1928; Могилов 2018b, с. 289). At Kichkas ne-
cropolises, on the contrary, the majority (up 3/4) 
were complexes under the barrow (Доброволь-
ський 1929; Рудинський 1929; Смолічев 1929; 
Мартенс 1930; Смолічев 1931; Могилов 2018b). 
At Dniprozavodbud, burials under the barrow also 
dominated (Міллер 1930a, с. 1-28; 1930b, с. 1-9; 
Смолічев 1930a, с. 1-3; 1930b, с. 1-70; Грінчен-
ко 1930a, с.  1-5; 1930b, с.  1-25; 1930c, с.  1-4; 
1930d, с. 1-21; Мартенс 1930, с. 1-19; Могилов 
2018b, с. 293). In Zaporizhzhia, about thirty stone 
lays and only a few barrows were recorded in the 
Vyrva tract (Остапенко 2007, с. 150). 

It may be mentioned that in the Eastern Crimea, 
stone boxes could have no barrow, or, on the con-
trary, be located in a barrow. A similar situation 
was recorded at the Mysyr cemetery (Масленни-
ков 1995, с.  21-24). At Pryrichne in the Central 
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Crimea, Scythian graves were inserted into the 
Bronze Age barrow and its periphery (Гаврилов, 
Колотухин, Колтухов 2002). 

In the Lower Don region, barrow and earthen 
burial grounds are also well known. For example, 
numerous burials have been discovered in the in-
terbarrow space on the Bihlytsia Spit (Прохоро-
ва 1997, с.  18, 19). An unbarrowed burial was 
also discovered at the famous Elizavetynske ne-
cropolis near the settlement of the same name in 
the Don Delta (Копылов и др. 2012, с. 123-128). 
Both burial barrows and earthen graves are known 
near the Leventsivka fortress and on its territory 
(Житников и др. 1979, с. 125; Беспалый 1994, 
с. 11; 1997, с. 28, 29; Братченко, Шарафутдино-
ва 2000, с. 170; Братченко 2012, с. 68).

A large earthen-and-barrow necropolis of 
Mykolaivka is known in the Lower Dnister region 
(Мелюкова 1975). 

Thus, by its mixed character, Svitlovodsk is 
close to the steppe Scythian necropolises.

A 16–17 m in diameter, 0.7 m deep and 0.9 m 
wide ditch surrounded Barrow  5 at Svitlovodsk. 
This design detail is typical of the funerary and 
memorial rites of Steppe Scythia. Here in the 
4th  century BC, it surrounded 20.5 % of the bar-
rows and another 14.7 % of Bronze Age barrows 
with Scythian inlet burials. Moreover, in  40 of 
the 100 barrows, where they were completely ex-
cavated, these structures formed uninterrupted 
closed circuits (Ольховский 1991, с. 129). 

Among the ordinary steppe barrow necropolis-
es included in K. P. Buniatian’s study, almost 27 % 
had ditches (Бунятян 1985, с. 45). Ditches are rare 
in the Dnipro Right-Bank Forest-Steppe region. 
In particular, only five cases have been recorded 
for the 4th  century BC (Ковпаненко, Бессонова, 
Скорый 1989, с. 42).

 About the Svitlovodsk cemetery, it is very impor-
tant that the ditches around the barrow are considered 
a feature of the funerary rites of the Steppe Scythians 
and, for the forest-steppe, serve as an indicator of the 
alien nomads’ burials (Скорый 2003, с. 53).

It is interesting that the presence of ditch-
es is considered uncharacteristic for the Siverskyi  
Donets group. However, at the Hryshkivka cem-
etery, identified with the Scythians, ditches were 
present in five out of thriteen barrows  (38.5  %) 
(Бандуровский, Буйнов 2000, с. 29, 30; Гречко, 
Шелехань 2012, с. 51). It should be noted that sev-
eral monuments had ditches on the territory of the 
Dnipro Terrace Left-Bank Forest-Steppe, where the 
presence of various steppe traditions is also attest-

ed. This gave rise to speculation about the penetra-
tion of nomadic Scythians through this plain corri-
dor along the Dnipro River up to the northern bor-
ders of the forest-steppe (Ильинская, Тереножкин 
1983, с. 308-312; Фиалко 1994, рис. 7; 8; 11).

As for the other earth-barrow cemeteries, ditch-
es around the barrows are quite rare. In the Right-
Bank Forest-Steppe region, they are not mentioned 
in the description of the Chornyi Lis cemetery (Те-
реножкин 1949; Тереножкін 1952). However, in 
the Left Bank region, in the Pereshchepyne necrop-
olis of the Bilsk hillfort, such a structural feature is 
known (Кулатова, Супруненко 2010, с. 107). 

In the steppe “mixed” cemeteries of the Lower 
Dnipro and Dnister, ditches were not often recorded. 
However, they are well known in the barrow necrop-
olises of these regions. They were present in only two 
of the five barrows at Dniprozavodbud (once with a 
tryzna — funeral feast remains (Могилов 2018b, 
с. 293)). At Koshary, there is a known burial in lev-
elled Barrow 55, surrounded by a ditch with lintels 
and a tryzna near them. Although, the necropolis be-
longs to a Greek settlement, it has many nomadic fea-
tures. This barrow is classified as a site of the Scythi-
an circle (Хохоровски 2018, с. 195).

In the Lower Don region, near the Leventsiv-
ka fortress, some of the graves are surrounded 
by ditches (i.e. they used to have small barrows). 
Here, the periphery of the barrow with a part of 
the stone barrow and a ditch with a tryzna was ex-
plored (Беспалый 1994, с.  11; 1997, с.  28, 29). 
Two perpendicular ditches of a different type were 
recorded at the Dugino earthwork cemetery (Про-
кофьев 2014, с. 278-282).

Thus, the ditch around the Svitlovodsk barrow 
has the most references in Steppe Scythia.

Rectangular pits.
Rectangular pits were a common grave type 

in Scythian times. In the 4th century BC, they pre-
vailed in Svitlovodsk  (76.6 %). As of the 1980s, 
burials in various pits accounted for more than 
40 % (63 out of 155 known) in the Dnipro Right-
Bank Forest-Steppe region. Moreover, 1/3 of 
them are simple rectangular pits. Of these, 1/5 
had wooden flooring (Ковпаненко, Бессонова, 
Скорый 1989, с. 42). 

V.  H.  Petrenko, when analysing the Middle 
Scythian and Late Scythian complexes in the area, 
classified simple pits as Type 8, noting that they 
belonged, as a rule, to simple community mem-
bers and were often small in size. They are mainly 
found in large cemeteries of the Tiasmyn and Ros 
subgroups (Петренко 1967, с. 16). 
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Speaking about the distribution of pits in Steppe 
Scythia, it should be noted that V.  S.  Olkhovskyi 
classified them as Type I, Variant 1. In the steppe, 
pits accounted for 40.2 % of burials throughout the 
Scythian period. Among them, pits of Type  1 ac-
counted for 88.6  %. In the 4th  century  BC, there 
were 33 % of such structures (91.6 % of which be-
long to Type 1). Among the steppe groups of this 
time, the Northern Steppe group exhibits the highest 
percentage of pits (58 %), located in the neighbour-
hood of Svitlovodsk. However, other groups show 
considerably lower percentages, generally similar 
to the Dnipro Right-Bank Forest-Steppe. In other 
neighbouring steppe groups, the percentage of pits 
is even lower, ranging from one-fourth to one-third. 
In particular, in the Inhulets group it accounts for 
25.4 %, in the Podniprovska group — 20.4 %. Only 
in the Lower Don the percentage of pits is 87  % 
(Ольховский 1991, с. 17, 94, 206, табл. 1, 12). In-
terestingly, in the selection of Lower Dnipro steppe 
cemeteries used by K. P. Buniatian, pits account for 
only 12.3 % (Бунятян 1985, с. 46).

It is worth noting that pits also account for 
about 50 % of the Middle Buh region (Бессонова 
1994, с. 11). The percentage of such structures in 
the Siverskyi Donets region is high — 70 % (Бан-
дуровский, Буйнов 2000, с.  33; Гречко 2010, 
с.  45). In the Hryshkivka cemetery, associated 
with the Scythians, this is the only type of burial 
structure (Гречко, Шелехань 2012, с.  55). They 
are also known in the Left-Bank Terraced For-
est-Steppe (Яковенко 1965, рис.  1; Ильинская 
1966; Фиалко 1994, рис. 4).

Therefore, in terms of the high percentage of 
simple pits, the Svitlovodsk cemetery is most con-
sistent with the borderland monuments of the south-
ern Forest-Steppe and northern Steppe Ukraine. 

In the vast majority of cases, pits dominate the 
barrowless and earthen-and-barrow necropolises of 
the Northern Black Sea coast. In other similar mon-
uments of the Dnipro Forest-Steppe Right Bank re-
gion, this is, with rare exceptions, the only type of 
ground grave. This is how burials were carried out 
in Kalantaievo (Покровська, Ковпаненко 1961, 
с.  161-135), Pyrohove (Петровська 1970, с  138-
144; Кубишев, Скиба, Скорий 1995), Hrysh-
chentsi (Петренко 1962), Busheve (Скорый 2003, 
с. 135), Pekari (Гречко 2013). Probably also in Ve-
lyka Buhaivka (Лысенко 2010, с.  106-107) and 
Khalepia (Лысенко 2010, с. 110, 111). They also 
make up the majority in Zalomy, where only one 
catacomb was discovered (Бокий 1987; Панченко 
2017, с. 336; 2018, с. 330). Obviously, the deceased 

were buried in simple pits in the interbarrow space 
of the Chorny  Lis necropolis (Тереножкін 1952, 
с. 118, 119).

The pits contain earthen burials in the Middle Don 
region. The predominance of pits is also recorded in 
the Lower Dnipro region (Остапенко 2007, с. 155), 
although here we can see a whole group of cata-
combs, which are characteristic of the funerary rites 
of the Steppe Scythians, and the latter can dominate 
in some necropolises. There are also pits with stone 
lining on the surface. A burial was made in such a 
funerary structure in Verkhniotarasivka (Бодянский 
1962, с. 273-275), Mykhailivka cemetery (Лагодов-
ская, Сымонович 1973). Ground pits are known at 
the Znamianka hillfort (Погребова 1958, с.  129). 
They also prevail on Khortytsia, although here a cou-
ple of catacombs were found, too (Остапенко 2007, 
с. 150-153). They have been excavated at Ivanivtsi, 
Illinka 1 (Шапошникова, Бодянський, Щепинский 
1957, с. 31, 32, 41), Staryi Kodak (Шарафутдинова, 
Телегин 1958, с. 11) and Ushkalka (Телегин 1956, 
с. 48, 49). Pits predominate in the barrow and earthen 
burial grounds of Kichkas: 30 complexes (88.2  %) 
(Грінченко 1928; Добровольський 1929; Рудин-
ський 1929; Смолічев 1930b; Могилов 2018b). 
Pits are the only form of grave in Hadiucha Balka 
(Киранів 1928; Сап’ян 1928; Козар 1928; Могилов 
2018b). A burial was also made in a pit on Dubovyi 
Island (Остапенко 2007, с. 147). Along with the cat-
acombs, there were pits at the I  Blahovishchenka 
cemetery (Бодянський 1967–1969, с. 2). At Skelky, 
the number of pits is only 30.4 %, while the number 
of catacombs is twice as highreaching 69.4 % (По-
пандопуло 2011).

In the Donetsk region, in the 5th century BC 
burial near Stila was made in a pit (Привало-
ва 1993, с. 161-166). In the Central Crimea, pits 
completely dominate among the earthen graves. A 
burial at the Kirovske settlement testifies to their 
appearance already in the Early Scythian peri-
od (Лесков 1970, с.  15). At Pryrichne, they ac-
count for 88.5  % (Гаврилов, Колотухин, Кол-
тухов 2002). They unconditionally dominate in 
the Frontove necropolis (Цвек 1968; Корпусова 
1972). Among the barrowless burials in the Eastern 
Crimea, stone boxes predominate, however, pits are 
occasionally found (Масленников 1995, с. 21-24).

In the Lower Dnister region, pits also dom-
inate among barrowless burials, although cata-
combs are also known. At the Mykolaivka ceme-
tery, pits account for 75 % of the total, and 73.5 % 
of the ground graves (Мелюкова 1975). Accord-
ing to these indicators, the Mykolaivka necropolis 
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is the most similar to the Svitlovodsk cemetery. In 
another necropolis at Mykolaivka on Lenin Street, 
pits are the only type of burial structures, while a 
catacomb was excavated in Nadlymanske (Дзис-
Райко 1965; Суботин, Охотников 1981). 

On the Lower Don, except the Bihlytsia Spit, 
pits dominate. At the Karataieve cemetery (Илью-
ков 2002), burials under stone lining were also 
made in pits. At Dugino, the deceased were also 
most often buried in pits (Прокофьев 2014). They 
are known to be found near the neighbouring Lev-
entsivka fortress or on its territory (Смирнов 
1984, с. 55; Беспалый 1997, с. 28, 29; Братченко 
2012, с. 66-68). They are located near the Elizave-
tynske hillfort (Копылов и др. 2012, с. 123-125). 
At Malakhоv Yerik, the deceased was laid in an oval 
pit (Копылов, Коваленко 2006, с. 181; Копылов 
2009, рис. 5). At Bihlytsi Spit, on the contrary, most 
burials were made in catacombs, although pits were 
also found (Прохорова 1997, с. 20-22). 

Catacombs.
Catacombs make up a rather significant propor-

tion in Svitlovodsk (34  structures, 21.5  %). They 
are considered to be inherent to the ethnic Steppe 
Scythians, and their distribution in the Right-Bank 
Forest-Steppe is interpreted as indicating the pres-
ence of these Iranian-speaking nomads in the region 
(Петренко 1967, с. 16, 17; Скорый 2003, с. 49).

By the mid-1980s, there were 36 catacombs in 
the monuments of the 4th century BC. There were 
36 catacombs in the sites of the Dnipro Right-Bank 
Forest-Steppe, which accounted for 16  % of the 
burial structures of that period (Ковпаненко, Бес-
сонова, Скорый 1989, с. 43). Since then, the num-
ber of recorded structures has increased to 47 (На-
заров, Скорый 2019, с. 47). 

A small number of similar structures (six) are 
also known in the south of the Dnipro-Don For-
est-Steppe region, in the Siverski Donetsk group 
(Гречко 2010, с. 49). They are also known in the 
Left-Bank Terraced Forest-Steppe, which research-
ers consider to be a plain corridor through which no-
mads penetrated far to the north (Ильинская 1966, 
рис. 2, 4, 5; Ильинская, Тереножкин 1983, с. 308-
312; Фиалко 1994, рис. 5, 12–14, 16).

A catacomb is a traditional steppe burial structure. 
In general, 48.8 % of burials among the Scythians of 
the Northern Black Sea region are catacombs. How-
ever, in the 4th  century BC, this percentage was as 
high as 64.8 %. At that time, such graves were pre-
dominant (Ольховский 1991, с. 27, 94). In terms of 
the percentage of catacombs, the Svitlovodsk ceme-
tery can be compared with the burials of the North-

ern Steppe group where they make up 25.8 %. In oth-
er groups, the percentage is much higher: in the In-
hul group — 71.4 %, in the Dnipro group — 78.2 % 
(Ольховский 1991, табл.  12). In the selection of 
Lower Dnipro ordinary cemeteries, analysed by 
K. P. Buniatian, there are as many as 85.7 % (Буня-
тян 1985, с. 46). Thus, Svitlovodsk, with its 21.5 %, 
in terms of the proportion of catacombs, occupies an 
intermediate position between the neighbouring Dni-
pro Right-Bank Forest-Steppe region (16 %) and the 
Northern Steppe group (25.8 %).

Catacombs are almost not typical for other bar-
rowless burial grounds of the Right-Bank For-
est-Steppe region. No such complexes have been 
recorded in the barrow and earthen necropolis at 
Chornyi Lis (Тереножкін 1952). Only one similar 
structure was found in Zalomy (Панченко 2017, 
с. 236; 2018, с. 330). 

Catacombs are not typical for most of the Left 
Bank Forest-Steppe region earthen necropolises. 
The exception is the burial ground on the Barvink-
ova Hill near the Bilsk hillfort, which possesses 
many steppe features (Гречко та ін. 2020, с. 60-
72). There are no catacombs in the earthen burials 
of the Middle Don basin. 

However, it is common for the barrowless or  
“mixed” cemeteries of Steppe Scythia. Although 
in some similar necropolises of this region, they 
were not found. The largest percentage of cata-
combs is at Skelky  (up to 70 %) (Попандопуло 
2011). Among other barrowless necropolises of 
the Lower Dnipro, such structures are represent-
ed near the Third Quarry of Dniprobud (Смолічев 
1931, с. 23-25; Могилов 2022, с. 257). Probably, 
a significant percentage of them were also found 
at the I  Blahovishchenka cemetery (Бодянський 
1967–1969, с. 2; Попандопуло 2012). There is a 
known catacomb on Khortytsia Island (Остапенко 
2007, с. 150-153). A similar structure is also men-
tioned in Viiskove (Бодянський 1977, с. 7-8).

In the Donetsk region, a barrowless burial was 
made in a catacomb in Makiivka (Полідович 
1998, с. 103). The percentage of these structures 
is not high in the Crimea. For example, in Pryrich-
ne, there are only two graves (7.7 %) that belong to 
Type 1 according to V. S. Olkhovskyi’s classifica-
tion (Гаврилов, Колотухин, Колтухов 2002). The 
percentage in Frontove is not much higher (Цвек 
1968; Корпусова 1972).

In the Northern Azov Sea region, catacombs 
predominate among the burials of the Bihlytsia 
Spit (Прохорова 1997, с.  20-22). They are not 
typical of the Don Delta complexes.
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In the Lower Dnister region, at the Mykolaiv 
necropolis, 18 catacombs have been excavated, ac-
counting for 25 % of the local graves (Мелюкова 
1975). One structure is known from Nadlymanske 
(Суботин, Охотников 1981, с. 107). 

Pits with steps.
Pits with steps represent a relatively rare type 

of burial structure in European Scythia. In terms of 
their design features, they are similar to both cata-
combs and ordinary pits, but still represent a sepa-
rate type of burial structure.

O.  O.  Bobrynskoi considered these burial 
structures to be transitional from pits (“ordinary 
graves”) to catacombs (Бобринской 1910b, c. 59). 
V. H. Petrenko, highlighting them in Tiasmyn re-
gion, wrote about the influence of catacombs on 
their construction (Петренко 1967, с.  16). De-
pending on the shape, V.  S.  Olkhovskyi divided 
such graves into Type 1, Variant 3 and Type 2, Var-
iant 2 (Ольховский 1991, с. 21, 23, табл. 1).

Such structures are found in Steppe Scythia, as 
well as in the south of the Dnipro Right-Bank Fo-
rest-Steppe region, where they appear, probably, un-
der steppe influence (Могилов, Бокій 2016, с. 78, 
79).Their origin is linked to the steppe of the North-
ern Black Sea region. Their prototype is known 
among Cimmerian burial structures (Тереножкин 
1976, с. 60, 61). They also existed here in the Ear-
ly Scythian period, the evidence can be seen in the 
barrows near Kostiantynivsk-on-Don (Кияшко, 
Кореняко 1976, с. 170, 171), seven (Burial 8) near 
Novooleksandrivka (Кореняко, Лукьяшко 1982, 
с. 153, 154, рис. 5). However, in the latter case, the 
step runs only along part of the wall of a narrow pit. 
Such structures continue to exist in the south in the 
Middle Scythian and Late Scythian periods (Оль-
ховский 1991, с. 21, 23, табл. 1). 

In the south of the Dnipro Right-Bank For-
est-Steppe region, on the borderland of for-
est-steppe and steppe, such graves appear under 
southern influence in the Middle Scythian period, 
continuing to exist in the 4th century BC. They are 
known as Barrows 25 and 32 in Vilshanka (Моги-
лов, Бокій 2016, с. 76, 78), six near Sukhyi Tash-
lyk (Бокій 1972, с. 171-173), and two of the Poka-
zove 2 group (Бокий 1971, с. 155). In the 4th cen-
tury BC, similar burials were concentrated in the 
Tiasmyn subgroup. In addition to the Svitlovodsk 
complexes, we can mention Barrows 458 near Tu-
riіа (Бобринской 1906, с. 5, 6), 480 (tombs 1 and 
2), 481  (Бобринской 1910b, с. 57-59), 487 near 
Kapitanivka (Бобринской 1910a, с.  67-71). In 
the south of the Dnipro-Donets Forest-Steppe re-

gion, this tomb was recorded under Barrow  29 
of the Pisochyn cemetery (Бабенко 2005, с.  30, 
рис. 33: 3–4).

The very geography of their distribution in the 
steppe with further spread to the south of the for-
est-steppe, as well as the presence in these northern 
tombs of features considered to be inherent in no-
madic Iranian-speaking Scythians (Скорый 2003), 
testify to the Scythian origin of this type of tombs. 
Among them: the burial of the deceased on a spread 
out protective armour, the presence of burials of a 
horse, a cauldron, sacrificial animal food, combined 
with the presence of other weapons and a bridle. All 
this gives grounds to assume that the pits with steps 
from the Ukrainian Forest-Steppe belonged to no-
madic Scythians (Могилов, Бокій 2016, с. 85). 

The pillar tomb.
The pillar tomb from Svitlovodsk can be com-

pared primarily with similar structures of the East-
ern European Forest-Steppe. At the Dnipro Right 
Bank in the 4th century BC, similar structures were 
allocated to type III, three — pits with post struc-
tures. Although pillar crypts are close to them. In 
total, there were 18 of them (11.6 %) in this peri-
od (Ковпаненко, Бессонова, Скорый 1989, с. 43, 
табл. 8).

For Scythian steppe monuments, wooden 
tombs are not very common. V. S. Olkhovskyi once 
counted only 18 such structures here. According to 
his typology, the Svitlovodsk structure can be clas-
sified as Type II, Variant 2. He noted that by the 
4th century BC such structures were almost extinct 
(five structures — 0.38 %). There are a little more 
of them in the Northern Steppe group bordering 
the forest-steppe: three structures (9.38 %) (Оль-
ховский 1991, с. 40, 41, 94, 98, табл. 12).

Wooden tombs are not typical for barrowless or 
“mixed” cemeteries of southern Eastern Europe. 
Only a log house from Kichkas can be mentioned 
(Рудинський 1929, с. 50-51).

The forest-steppe origin of the Svitlovodsk 
wooden tomb can hardly be questioned. How-
ever, in terms of the percentage of structures in 
the necropolis (0.6 %), this type is far inferior to 
both the Tiasmyn region and the Right-Bank For-
est-Steppe region in general. It is also inferior to 
the Northern Steppe group, which has similar indi-
cators to the Tiasmyn region. Probably, the reason 
for this should be sought in the common character 
of the necropolis at Svitlovodsk. Thus, the pillar 
tomb from Svitlovodsk can be considered as a for-
est-steppe element, which may indicate the pres-
ence of autochthons in the community. 
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Conclusion

Thus, the analysis of the burial structures showed 
that a group of sites from Svitlovodsk have analo-
gies in the steppe region and show similarities to 
the burials of Iranian-speaking Scythians (Моги-
лов 2023, с. 51). We are talking about such features 
(Скорый 2003) as the presence of a ditch around 
the mound and a tryzna in it, catacombs of various 
types, and pit graves with steps. This may be com-
plemented by the mound and flat grave character of 
the cemetery, which are known either in the steppe 
or in the southern forest-steppe, and the burial of 
meat food. The inventory complex is also similar to 
the steppe one, with a massive number of weapons, 
a typical set of decorations, a small number of stuc-

co ware, and the presence of wooden utensils with 
metal staples.

Anthropological materials also demonstrate 
similarities with those from Steppe Scythia. This 
is indicated by the male series of skulls, which has 
parallels in the Lower Dnipro cemeteries, including 
some flat grave necropolises (Ефимова 2000, с. 39-
40; рис. 1, 2; Круц, Рудич 2021, с. 288-291). This 
suggests that the basis of the Svitlovodsk communi-
ty was the Scythian population with steppe roots. At 
the same time, the presence of a pillar wooden tomb 
does not exclude the fact that some of the commu-
nity members could have been forest-steppe inhab-
itants, who mixed with their southern neighbours.
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ПОХОВАЛЬНІ СПОРУДИ СВІТЛОВОДСЬКОГО МОГИЛЬНИКА СКІФСЬКОГО ЧАСУ  
НА СЕРЕДНЬОМУ ДНІПРІ

Світловодський могильник належить до найбільших поховальних пам’яток скіфського часу на півдні Східної Європи. 
Некрополь розкопувався протягом 11 польових сезонів, у 1975, 1979–1986, 1989–1990 рр. експедиціями Кіровоградського 
краєзнавчого музею і Кіровоградського державного педагогічного інституту. Археологічні дослідження велися під 
керівництвом Н. М. Бокій, а згодом — І. А. Козир.

Могильник розташовувався на півдні Дніпровського Правобережного Лісостепу на кордоні зі степовим регіоном. Він 
локалізувався на околиці м. Світловодська — районного центру Кіровоградської області. Пам’ятка наближена до великого 
мису, при впадінні в Дніпро р. Цибульник. При цьому, на відміну від більшості некрополів з безкурганними похованнями, 
вона дещо зміщена від краю плато над річковою долиною. 

Некрополь виник у місці, де вже височів курган доби бронзи. Декілька найраніших його поховань датуються 
середньоскіфським періодом. Але абсолютна їх більшість ― уже IV ст. до н.е. Ґрунтові поховання скіфського періоду 
зосереджені навколо синхронних курганів.

Пам’ятка належить до змішаних ґрунтово-курганних. Загалом тут розкопано 154 ґрунтові могили скіфського часу  
і п’ять синхронних курганів, які містили сім поховань.

Висота курганів — до 1,5 м, діаметр — 16–30 м. Один з них був оточений кільцевим ровом діаметром 16–17 м, 
глибиною 0,7 м і шириною 0,9 м, де виявлено рештки тризни. Могильні споруди середньоскіфського часу представлені 
трьома неширокими прямокутними ямами. Серед могил IV  ст. до  н.е. переважають прості ями (121  споруда, 76,6  %). 
Катакомб — 34 (21,5 %), ям зі сходиною — дві (1,3 %), стовпова гробниця — одна (0,6 %). Переважає широтне орієнтування 
гробниць. У них простежені такі елементи, як дерев’яні перекриття та заслони входів до катакомб, сліди вогняних ритуалів 
і підстилок під небіжчиками. 

Аналіз поховальних споруд та інших елементів поховально-поминальної обрядовості, інвентарного комплексу, 
залучення антропологічних матеріалів дозволяє висловлювати припущення про те, що основу Світловодської общини 
складали степові скіфи. Утім до її складу входили і окремі представники лісостепового населення.

К л ю ч о в і   с л о в а: Середнє Подніпров’я, скіфський час, некрополь, курган, безкурганне поховання, могила, катаком-
ба, стовпова гробниця.
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PALEOLANDSCAPE ANALYSIS OF THE EARLY SLAVIC 
HILLFORT IN OPISHNIA

Yu. O. PUHOLOVOK, A. S. KUSHNIR, Zh. M. MATVIISHYNA

fluenced the development of their societies. Pa-
leolandscape analysis allows us to reconstruct the 
conditions in which the Slavs lived and understand 
how they adapted to changing ecological condi-
tions. These studies play a crucial role in examining 
settlement structures, as they reveal how settlement 
sites changed depending on natural conditions, such 
as climatic shifts, water level decreases, or land-
scape movements. This helps reconstruct the or-
ganisation of space, relationships between different 
groups, and the preconditions for the emergence of 
complex social structures. Overall, the study of pa-
leolandscapes is an important tool for understand-
ing how early Slavs interacted with natural environ-
ment, how it shaped their economic activities, cul-
ture, and social structures, and how environmental 
changes influenced their development (Горбанен-
ко 2005; Матвіїшина, Пархоменко 2016; Матвії-
шина, Пархоменко, Скороход 2019; Горбаненко, 
Журавльов 2021; Матвіїшина та ін. 2021; Пуго-
ловок, Кушнір 2022).

For more detailed information on the results 
of paleo-soil research of Eneolithic-Early Modern 
sites as part of the general paleolandscape analy-
sis, please refer to the web resource that includes 
the corresponding database: https://paleosoil-holo-
cen.info/ (Leiberiuk, Kushnir, Shvaiko 2024) and 
summarizing works by the staff of the Paleogeog-
raphy Department of the Institute of Geography 
of the National Academy of Sciences of Ukraine 
(Матвіїшина та ін. 2024).

It is worth noting that such studies in settlement 
archaeology are not rare. The high mobility of the 
population, particularly during the Early Middle 
Ages, caused a reorganization of the natural land-
scape. As a result, the remains of medieval settle-
ments in Europe serve as indicators of human im-
pact on both the natural and cultural landscapes 
(Herold 2016, p. 107-120; ed. Contreras 2017; Do-
browolski et al. 2018; Marcinkowski, Szczepaniak 
2019; Zamelska-Monczak et al. 2021). On a global 
scale, climate was one of the factors influencing mi-
gration. In this publication, we present the impact of 
humans on the local landscape, using the example 
of an early Slavic settlement near Opishnia.

This article is dedicated to interdisciplinary re-
search of the Opishnia settlement. Based on the in-
tegration of archaeological and paleogeographi-
cal data, a paleolandscape analysis of the early 
Slavic settlement is conducted. The study recon-
structs the natural environment of the settlement in 
the Early Middle Ages, highlighting its landscape 
conditions, main principles of economic activity, 
and the formation structure.

K e y  w o r d s :  the  Early Middle Ages, Romny 
culture, the Slavs, hillfort, geoarchaeology, paleo-
landscapes, soil, natural conditions.

Paleolandscape analysis is a scientific approach to 
studying ancient natural landscapes, their struc-
ture, dynamics, and evolution during various geo-
logical epochs. This analysis allows for the recon-
struction of past environmental conditions, includ-
ing climate, flora, fauna, and human influence on 
the natural environment. 

The main methods of paleolandscape analy-
sis include the study of geological, paleontologi-
cal, archaeological, and geographical data, as well 
as the application of modern technologies such as 
geographic information systems  (GIS), isotope 
analysis, and other chemical markers.

Studying paleolandscapes is important for un-
derstanding the economy, culture, and life of ear-
ly Slavs, as the natural environment directly in-

This is an Open Access article under the CC BY-NC-ND 4.0 license 
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.en
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In the second half of the 8th  century, fortified 
settlements emerged as a new type of settlement 
in the Dnipro Left Bank region (Пуголовок 2016, 
с. 13). Their emergence and functioning led to the 
creation of new anthropogenic landscapes that per-
sisted for several centuries. (It is worth noting that 
an anthropogenic landscape is  one that has been 
altered by human activity, while cultural land-
scape represents a specific type of anthropogenic 
landscape). Fortified settlements, such as wooden-
earthen forts with various functions — administra-
tive, military, protective, or cultic — were a unique 
feature of the early medieval landscape in Slav-
ic lands from the 6th to 13th centuries (Buko 2013; 
Šalkovský 2015; eds. Christie, Herold 2016). This 
also applies to the territory of Ukraine, where by 
the end of the 20th century, about 700 fortifications 
from the 8th to the 13th centuries were known (Ку-
чера 1999). In the area of the Siverian settlement 
dating from the 8th to 11th  centuries, about 130 
settlements are known, according to various es-
timates (Сухобоков 1975b, с.  21; Енуков 2005, 
с. 63). One of the earliest sites for the Romensk 
culture area is the Opishnia settlement, located in 
the northeastern part of the town of Opishnia, on 
the right bank of the Vorskla River in the Horyd-
ysche tract (fig. 1). The site has been well-known 
in professional literature since the early 20th cen-
tury and is associated with  a group of researchers 
of Slavic antiquities in the Dnipro Left Bank who 

carried out surveys or excavations there (Ляпуш-
кин 1946, с. 117-127; Сухобоков 1975a; Пуголо-
вок 2018, с. 53-55). 

To expand the research potential of the site, 
interdisciplinary geoarchaeological studies were 
conducted there in 2017–2018, one of which fo-
cused on the study of ancient soils and relief. The 
interaction between humans and the landscape is 
one of the modern directions of both archaeolog-
ical and paleogeographical research. Landscape 
analysis, understood as the examination of the 
complex of natural (physiographic) conditions for 
a particular time period, represents a unique object 
in such studies. In this context, soil serves as an 
important indicator of the landscape. Buried soils 
beneath various age archaeological objects make 
it possible to analyze the landscape characteristics 
of the time when the archaeological site was cre-
ated. This study aims to apply the geoarchaeolog-
ical approach based on integrated archaeological 
and paleogeographical data using the example of 
the Opishnia settlement and thus conduct a paleo-
landscape analysis of the early Slavic settlement.

General Landscape Characteristics of the Settle-
ment Location 

According to its location, settlements of the 
Romny culture are divided into three types: those 
located on promontories, hook-like promontories, 

Fig. 1. Opishnia on the map of Ukraine
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and residuals. The Opishnia settlement is situated 
on a flat, slightly lowered eastern side of a hilltop, 
over 80 m above the water level of the Vorskla Riv-
er, which is a remnant of the original bank, sepa-
rated from the plateau by the Tatarpunka stream 
valley and ravines. Clay extraction by residents is 
evident along the northern and western slopes. A 
cemetery is located in the northwestern part, and 
remains of turf-covered excavations are found to 
the southeast and at the centre (fig. 2). The area of 
the settlement is defined by the spread of cultur-
al remains on the surface, depressions from dwell-
ings, remains of fortifications, and excavation re-
sults on the site (fig. 3, 4).

At the beginning of the 20th century, the settle-
ment was larger; the northern part of the promon-
tory was destroyed between the 1920s and 1940s, 
possibly due to the local population’s extraction of 
clay for pottery, the traces of which are still pres-
ent on the site today. Its current dimensions are as 
follows: length along the east-west axis — 150–
160 m, shorter north-south axis — 40–50 m. The 
total area is 0.8 hectares. Remains of fortifications, 
consisting of a wooden-and-earthen rampart about 

2.5–3.0 m high, a low escarpment approximately 
1 m high, and a filled-in moat, are located on the 
eastern side (fig. 5).

In terms of relief, the area selected for the for-
tifications belongs to the elevated part of the Pol-
tava Plain. The formation of modern landscapes 
is primarily influenced by the widespread distri-
bution of loess deposits, which overlay the bright 
red-brown clays of the Pliocene, as well as the Pa-
leogene sandy and clayey deposits. Floodplain ar-
eas have formed in the valleys of the Vorskla River 
and its tributaries.  

According to the soil cover maps of Ukraine, 
this territory falls under the distribution of mod-
erately weakly humus-accumulative podzolized 
chernozem soils in the forest-steppe humid sub-
zone; in terms of granulometric composition, these 
are light and heavy clay soils (46–55 %).

The content of heavy metals in the soils of this 
territory, according to the National Atlas of Ukraine 
is as follows: Copper  (Cu)  —  13–24  mg/kg; 
Zinc (Zn) — 0–40 mg/kg; Cobalt (Co) — 5–10 mg/
kg; Molybdenum (Mo) — 4.1–5.0 mg/kg; Chromi-
um (Cr) — 30–40 mg/kg; Manganese (Mn) — 400–

Fig. 2. Opishnia hillfort. Aerial survey, by Yu. O. Puholovok
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Fig. 3. The Southeastern Part. Depth of the Rampart and Ditch Cross-Section. Excavations by O. V. Sukhobokov, 1975. From 
the north-west, by Yu. O. Puholovok

Fig. 4. Opishnia Hillfort. From the South-West, by Yu. O. Puholovok
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500 mg/kg; Lead (Pb) — 13.1–15.0 mg/kg; Nick-
el (Ni) — 15–20 mg/kg (Канаш, Лактіонова, Мед-
вєдєв 2007, pp. 188-189). 

Settlements on residuals are located at the very 
edge of the plateau, separated from it by a ravine or 
valley. The formation of residuals is mainly caused 
by accumulative-denudation processes, leading 
to the separation of part of the original bank from 
the plateau. The relief of this area can be consid-
ered well-dissected. The relief dissection coeffi-
cient according to the National Atlas of Ukraine is 
1, which is an above-average indicator for the terri-
tory of Ukraine (Карти України 2025). This relief 
configuration may have been one of the reasons for 
the placement of the early Slavic settlement at this 
location, as the hilltop area is surrounded by slopes 
on all sides, which made it particularly suitable for 
constructing fortifications with minimal labor costs. 

The development of the Slavic settlement can 
be divided into several phases. At the initial stage, 
the settlement did not have fortification elements 
such as a rampart and a ditch. Evidence supporting 
this hypothesis includes the discovery of ceramics 
found in the fill of the rampart, which likely origi-
nated from the cultural layer of the settlement area 
(Сухобоков 1975a, с. 25-26). Subsequently, forti-

fications were constructed. The fortification struc-
tures themselves had at least two stages of exis-
tence, as indicated by the remains of both charred 
wooden and burned elements (Сухобоков, Юрен-
ко 1995, с.  11). The settlement’s abandonment 
likely occurred at the beginning of the 9th centu-
ry, when its inhabitants left the fortification. How-
ever, items from later periods were found in the 
cultural layer of the site. For example, fragments 
of moulded and early wheel-thrown pottery were 
discovered on the southern slope of the site (Ми-
роненко 1998, с. 67, рис. 2). Additionally, frag-
ments of a pendant in the shape of an axe, dating to 
the 11th century, were found during excavations in 
2018 (Пуголовок 2020, с. 164). However, the re-
lationship between these items and the excavated 
complexes of the settlement cannot be confirmed 
due to their chronological inconsistency. They are 
likely related to later populations in nearby settle-
ments.

Materials and Methods

Paleogeographical studies of the Opishnia 
settlement were carried out in 2017 and 2018 
by specialists from the Institute of Geography 

Fig. 5. Opishnia Hillfort. Plan of the Excavation Area, by Yu. O. Puholovok
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of the NAS of Ukraine, Zh. M. Matviishyna and 
A. S. Kushnir. A series of soil samples were an-
alyzed at different hypsometric levels  (catena) 
within a small area that has never been plowed or 
subjected to agricultural work, including soil ma-
terial from the cultural layer of the archaeological 
site and a cross-section of the settlement’s protec-
tive rampart (fig. 6). This allows for the tracking 
of natural conditions during the formation of the 
settlement, as well as elements of natural and an-
thropogenic succession and the related changes 
in the physiogeographical characteristics of the 
territory. 

 One of the most important components of field 
work is the selection of soil samples for further 
laboratory studies. Soil and sediment samples are 
selected separately by genetic and/or stratigraph-
ic horizons. For each type of analysis, sampling 
is performed according to a different scheme. For 
example, for micromorphological analysis, soil 
samples are selected in monoliths, for physico-
chemical analysis, mainly a small amount of ma-
terial in crumbly form, etc. In this way, a paleope-
dological method is formed in the study of buried 
and modern soils (Веклич та ін. 1979). Soils are 
considered indicators of past physiogeographical 
conditions, they reflect changes in vegetation and 
climate that occurred during their formation. The 
methodology for studying fossil soils is based on 
the principle of actualism, meaning that fossil 
soils should be studied using the same methods as 
modern soils. However, it is important to remem-
ber that fossil soils are often altered by subse-
quent diagenetic processes, which give them new 
structural features, complicating the recognition 

of their original structure (Матвіїшина, Кушнір 
2018; Hildebrandt-Radke et al. 2019).

Six samples were sent to the Spectral Analysis 
Laboratory of the Optical Spectroscopy and Lu-
minescence Department of the M. P. Semenenko 
Institute of Geochemistry, Mineralogy, and Ore 
Formation of the NAS of Ukraine, for the deter-
mination of chemical element concentrations in 
the genetic horizons of soils. Ten samples were 
sent to the Thin Section Laboratory of the Iso-
tope and Mass Spectrometry Department of the 
same Institute for the preparation of thin sec-
tions with undisturbed soil structure for further 
micromorphological analysis. Micromorphologi-
cal analysis focuses on the study of soil structure 
(composition, texture, aggregate state, porosity) 
and the substance composition (humus, fine and 
coarse dispersive parts, neoformations, inclu-
sions) (Матвіїшина 1982; Кармазиненко 2010). 
All collected data allow for the identification of 
elementary soil-forming processes and the genet-
ic types of soils, such as chernozems, forest soils, 
podzols, solonchaks, etc. Detailed studies of bur-
ied soils can identify not only their main genet-
ic types but also subtypes (Kiosak, Matviishyna 
2023). The genetic horizon indexing was con-
ducted according to the classification of O. N. So-
kolovskyi, which we use because it is based on 
the principles of genetic soil science. This is 
important for paleogeographic reconstructions. 
Micromorphological analysis generally involves 
laboratory confirmation or refutation of the mac-
romorphological description of the soil and the 
study of soil-forming processes at the micro  
level.

Fig. 6. A General View of the Research Site with Markings of the Soil Cross-Sections 
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Research results

Stratigraphic section  1. Excavation within 
the Hillfort (fig. 7).

The cultural layer (a layer of soil containing 
material remains) is represented by a humus ho-
rizon. This is a dark gray material, carbonate-free, 
with evidence of active faunal bioturbations and a 
large number of grass roots. The material is loose, 
poorly structured, and medium loam.

A soil sample from the cultural layer was anal-
ysed for the concentration of 16 chemical elements.
Table 1 presents the content of chemical elements 
in the material from the cultural layer of the hill-
fort territory (the background (standard) indicators 
for this area are presented above).

The maximum permissible amount of chemical 
elements in soils (by basic elements) is Cr — 100, 
Ni — 80, Zn — 20, Pb — 30 (Жовинский, Кура-
ева 2002). Thus, we state that the content of lead 
and chromium in the cultural layer of the early 
Slavic period is increased. The indicators of other 
elements are within normal limits.

Stratigraphic section 2. The Defensive Ram-
part of the Hillfort (fig. 8).

Artificial Embankment of the Defensive Ram-
part (0.0–0.7 m). From above, the embankment and 
the soil beneath it are represented by modern turf 
(thickness 0.1 m) and layered sediments (thickness 
0.6 m), which are very poorly processed by soil for-
mation. The material of the embankment is soil-form-

ing rock from the moat in front of the embankment. 
This mixed material is mainly represented by loess-
like loam and homogeneous loess. In the middle part 
of the embankment and above the buried soil, there 
are bands with spots of dark gray or light gray mate-
rial. The soil above the embankment is in the initial 
stage of formation, it is not yet fully developed, but is 
evolving according to the sod type. Carbonates per-
meate the mass, and in the lower part of the embank-
ment, there are also concentrations of small carbon-
ate nodules. Micellar forms of CaCO3 are clearly vis-
ible above the buried soil. 

The structure of the embankment of the shaft is 
typical of such structures. In addition to loess de-
posits, the embankment also contains layers of sod 
that were taken from the surface of the surround-
ing soil and, to some extent, reinforced the struc-
ture during construction. The carbonation of the 
embankment material is related to the carbonation 
of the loess rocks. The transition and the border 
with the buried soil are clearly visible; it is slightly 
wavy and horizontal, followed by a sharp change 
to gray colouration.

Soil under the Rampart of the VIІI–IX Cen-
tury (0.7–1.6 m). From top to bottom, genetic hori-
zons are clearly visible: H + Pk (transition from the 
embankment), Hk, Hpi, P(h)ik, Pk. Before a depth 
of 1.05 m, the remains of two wooden trunks (up to 
15–20 cm in diameter) used in the construction of 
the protective rampart are visible. The wooden ma-
terial itself has not been preserved.

Fig. 7. The Territory of the Hillfort. A Cross-Section of Soil no. 1

Table 1. Chemical Element Content in Material from the Cultural Layer of the Settlement Territory

The name of of the 
element Mn Ni Co Ti V Cr Zr Nb Cu Pb Zn Sn Ga Se Y Ba

Quantity, mg/kg 600 30 3 1000 40 50 400 3 40 50 50 2 5 10 50 200
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Hk + Pk (transition from the embankment) — 
0.7–0.8  m. — gray, loose, granular, dusty light 
loam.

H(k) — 0.80–1.05 m. — brownish-dark gray to 
black, loose, lumpy-grained dusty light to medium 
loam. In the horizon, the material is the darkest in 
the profile, gradually lightening downwards, with a 
transition and boundary that are gradual according 
to the colour change and boiling with 10 % HCl.

Hpi — 1.05–1.25 m. — brownish-gray heter-
ogeneously coloured, weakly compacted, large-
lumpy, and vaguely nutty dusty medium loam. The 
transition and boundary are gradual according to 
the color change and the increase in carbonation.

P(h)ik  —  1.25–1.60  m. — pale-grayish-light 
brown to brown, weakly ferruginous, heteroge-
neously coloured, with signs of vertical columnari-
ty and some compaction, lumpy medium loam. The 
transition and boundary are gradual with a lighten-
ing of colour and an increase in CaCO3 content.

Pk — 1.6–2.0 m. — grayish-fawn, fairly homo-
geneous, loess material, which is lumpy-crumbly 
light loam.

Pk  +  bg (2.0–2.2  m.  (visible)) — light-fawn 
loess, hidden-layered, homogeneous, lumpy-
crumbly dusty light loam.

Based on the combination of characteristics — 
humus content, content and location of carbonates 
in the profile, granulometric composition — the 
soil can be defined as leached chernozem, of me-

dium thickness, from light to medium loam, with 
signs of the primary hydromorphic stage of de-
velopment, formed on loess. It reflects the forest-
steppe conditions of formation.

Stratigraphic section 3. Soil for Comparison 
with Soil Buried under the Embankment.

It is located 100 m east of the rampart on a gen-
tle slope towards the Vorskla River valley. This sec-
tion with modern soil (fig. 9) is described for com-
parison with the soil of the 8th– 9th  century under 
the rampart. In an open area with meadow-steppe 
vegetation. The following soil profile was observed.

This soil is classified as gray forest, silty-me-
dium loam, formed on loess. This classification is 
supported by the following features: a clear dif-
ferentiation of the profile into genetic horizons; 
a humus-rich horizon containing SiO2  powder in 
combination with the brown ferruginous and more 
clayey illuvial horizons located below it; and a 
deep (1.6  m.) occurrence of carbonate illuvium 
with hard carbonate nodules.

The conducted micromorphological study of 
soil samples (fig. 10) confirmed the morphologi-
cal analysis. When examined under a microscope, 
washed areas in the humus-eluvial horizon and in-
flows of collomorphic clays and their concentra-
tion around pores in the illuvial horizon are traced, 
which is a sign of podzolized soil.

Therefore, based on a comparison of the pro-
files of the ancient (9th–10th century) and modern 
soils, we can conclude that at the time of the cre-
ation of the defensive ramparts, open spaces with 

Fig. 8. A Cross-Section of Soil no. 2. The Protective Rampart 
of the Settlement. Field Colour Sketch with Stratigraphic 
Division of the Soil Profile Beneath the 8th Century Rampart, 
by Zh. M.Matviishyna

Fig.  9. A Cross-Section of Soil no.  3. Field Colour Sketch 
Showing the Stratigraphic Structure of the Background 
(Modern) Soil, by Zh. M. Matviishyna
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meadow-steppe vegetation prevailed. A change in 
soil type within a given territory (i.e., transition 
from one type to another) is usually a very long 
process, that under natural conditions, may take 
from several hundred to several thousand years. In 
this case, we are talking about physical and geo-
graphical conditions that existed at the time the 
embankment was constructed, which are record-
ed in the soil buried under it. The boundaries of 
natural zones, compared to today, were probably 
shifted northward. The soils identified under the 
rampart are now characteristic of the flat spaces 
of the modern central forest-steppe. This is con-
sistent with regional paleogeographic models 
for Ukraine (Матвіїшина, Кушнір 2018; Gera-
simenko  et  al. 2022), Early Slavic time (Матві-
їшина, Пархоменко, 2016; Матвіїшина, Пархо-
менко, Скороход 2019; Матвіїшина та ін. 2021; 
Petr  et  al. 2025) and general paleogeographic 
reconstructions of the second half of the Holocene 
(Feurdean et al. 2021; Hájková et al. 2022).

Over the 12 centuries since the construction of 
the rampart, the chernozem soil could have turned 
into a typical gray podzolized forest soil reflect-
ing wetter formation conditions. The soil profile 

increased by 30 cm, and the differentiation of the 
profile with a clear illuvial horizon and a less hu-
mus humus-eluvial horizon appeared.

In addition, a soil sample from the humus-elu-
vial horizon (0.1–0.4  m) of this section was an-
alysed for the concentration of 16  chemical ele-
ments. The results are presented in Table 2.

Comparing the obtained data with the maxi-
mum permissible concentrations of chemical ele-
ments in soils and the general background for this 
territory, we conclude that the content of all an-
alysed elements in the modern soil is within the 
normal range. In contrast, the cultural layer from 
the early Slavic time settlement (Stratigraphic sec-
tion 1) shows elevated concentrations of lead (Pb), 
chromium (Cr), and zinc (Zn). These increases are 
interpreted as the result of active economic activi-
ties carried out by the settlement’s inhabitants, par-
ticularly related to everyday practices such as met-
alworking (production or repair of tools and weap-
ons), pottery production, and waste accumulation. 
Modern contamination is unlikely because the soil 
samples were collected directly from undisturbed 
cultural layers in areas unaffected by recent agri-
cultural or construction activities. Furthermore, 

Fig.  10. A Cross-Section of Soil no.  3. Micromorphological Structure of the Soil: a–g  — Humus-Eluvial Horizon; e–h — 
Illuvial-Humus Horizon (a, f, h — Nicol Prism Crossed; b–d, g — Nicol Prism Parallel)

Table 2. Content of Chemical Elements in the Humus-Eluvial Horizon of Soil Cross-Section no. 1

The name of the of the element Mn Ni Co Ti V Cr Zr Nb Cu Pb Zn Sn Ga Se Y Ba

Quantity, mg/kg 800 20 4 2000 50 60 - 4 30 30 - 3 4 - 50 -
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macromorphological analysis confirms the integ-
rity and preservation of the ancient soil structure, 
and comparison with nearby background soils sup-
ports the natural historical origin of the elevated 
metal content.

Conclusion

In temperate climate conditions of the forest-
steppe zone, depending on the relief, soil types can 
form along the catena from alluvial-podzolic soils 
(in floodplains) to chernozems (on watersheds and 
especially on low terraces) and grey forest podzol-
ic soils. The type of vegetation under which these 
soils develop is also of great importance. There-
fore, it is rational to compare soils of the same geo-
morphological level, as we have attempted to do. 
At the same time, one must consider the fact that at 
the time of the construction of the defensive ram-
part, there likely existed broadleaf forest areas on 
the slopes or along the valleys of small and large 
rivers, which diversified the landscapes and pro-
vided the local population with construction mate-
rial for establishing settlements (Пуголовок та ін. 
2015, с.  120-122). Archaeological evidence sup-
porting this hypothesis include remnants of wooden 
logs in the structure of the defensive wall (Сухобо-
ков, Юренко 1995, с. 6), wooden structures in the 
pits of dwellings (Ляпушкин 1961, с. 276), and the 
results of charcoal analysis from pit filling and cul-
tural layer which identified the tree species as oak1.

Meadow landscapes near rivers served as pas-
tures, and meadow-steppe areas were used as agri-
cultural land, etc. (Горбаненко, Журавльов 2021, 
с. 101-108). In general, the temperate climate con-
ditions, relatively varied landscape differentiation 
on a small territory, which included fertile lands, 
provided comfortable conditions for establishing 
settlements and further economic development 
(Горбаненко, Журавльов 2021, с. 143-159). This 
is supported by the findings of grain crops and the 
bones of domestic and wild animals (Ляпушкин 
1961, с. 276; Пашкевич, Горбаненко 2003). 

Overall, the number of artefacts indicating the 
economic activity of the settlement’s inhabitants 
was relatively small. Undoubtedly, the presence of 
grain storage pits supports the hypothesis that ag-
riculture and the cultivation of cereal crops were 
practiced at the settlement. The primary criterion for 
identifying these pits is their shape — they may be 

1	 The analysis was made by M. S. Serheieva, DSc, a senior 
researcher at the Institute of Archeology of the NAS of 
Ukraine.

pear-shaped, bell-shaped, or jug-shaped. A charac-
teristic feature of these pits is the presence of a rel-
atively narrow neck and walls that expand towards 
the even bottom (Пуголовок 2016, с.  136-137). 
Other finds include imprints of cereal plants on the 
bottoms of pots. Ceramic analysis revealed imprints 
of millet, wheat, rye, barley, oats, and peas (Пашке-
вич, Горбаненко 2003, с. 161-163). A small num-
ber of finds related to grain harvesting and process-
ing, such as fragments of sickles, grinding stones, 
and grain mills, were also discovered (Ляпушкин 
1961, с.  273; Сухобоков, Юренко 1995, с.  37). 
Finds associated with animal husbandry include ar-
tefacts indicating the use and care of domestic ani-
mals, particularly horses for riding. These include a 
fragment of a bit showing signs of heavy wear (Су-
хобоков, Юренко 1995, с. 58), fragments of iron 
bridle rings, and a massive buckle tongue (Пуголо-
вок 2018, с. 58; 2020, с. 163). At the same time, it 
is noteworthy that there are no fishing-related tools. 
Fish bones and scales were found only in small 
quantities, and only in one of the storage pits (Ля-
пушкин 1961, с. 301).

The presence of both large and small cattle in 
the herd influenced the formation of anthropogen-
ic landscapes around the settlement. Animal hus-
bandry was an important factor shaping agricul-
tural landscapes, as livestock was used not only for 
food products but also for land cultivation, trans-
portation, and as a source of fertiliser. Large pas-
tures for livestock significantly altered natural land-
scapes. The increase in the number of cattle led to 
an expansion of grazing areas, thus increasing the 
resource zone of the settlement. Pastures were lo-
cated in meadows of wide floodplains and low river 
terraces, providing easy access to water for the ani-
mals. These processes likely altered the plant cover 
of the area and formed anthropogenic landscapes, 
including arable land and pasture territories.

Thus, the conducted paleoelandscape analysis of 
the Opishnia settlement points to the key role of nat-
ural resources in choosing the settlement’s location, 
which was characteristic of earlier periods. Howev-
er, the choice of a high topography site and the con-
struction of fortifications were new phenomena for 
the Left Bank of the Dnieper, and the factors that 
led to this development remain unclear. One theory 
suggests a threat from the Khazar Khaganate (Су-
хобоков, Юренко 1995, с. 62). At the same time, 
considering the presence of several ethnic groups 
— Slavic and Alan-Bulgarian (Пуголовок 2018, 
pp.  165-176) — the version of a threat from the 
Khaganate can be considered as one of the possible 
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reasons for the fortification of the Opishnia settle-
ment. Given that the Khazar Khaganate had signifi-
cant influence over the Left Bank of the Dnipro at 
that time, the presence of defensive structures may 
have been a response to the growing military threat 
posed by nomadic groups inclined toward aggres-
sion and conquest in the region. However, external 
threats should not be the only explanation. Internal 

factors, such as social and economic changes in so-
ciety, were also important. Perhaps the fortification 
of settlements became part of a broader process of 
strengthening local tribal alliances that sought to 
protect their territories and resources amid increas-
ing social and political competition.
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ПАЛЕОЛАНДШАФТНИЙ АНАЛІЗ РАННЬОСЛОВ’ЯНСЬКОГО ГОРОДИЩА В ОПІШНІ

Cтаттю присвячено міждисциплінарним дослідженням Опішнянського городища. Його палеоландшафтний аналіз вказує 
на ключову роль природних ресурсів у виборі місця для розміщення поселення, що було характерним і для попередніх 
епох. Однак вибір місця з високою топографією і побудова укріплень були явищем новим для території Дніпровського 
Лівобережжя, і фактори, що викликали це явище, не до кінця зрозумілі. Серед них виказувалося припущення про загрозу з 
боку Хозарського каганату. У той же час, з огляду на наявність кількох етнічних груп населення — слов’янської та алано-
болгарської, версію про загрозу від каганату можна розглядати як одну з можливих причин укріплення Опішнянського 
городища. Враховуючи, що в цей період Хозарський каганат мав значний вплив на Лівобережжя Дніпра, наявність 
оборонних споруд може бути реакцією на зростаючу військову загрозу з боку кочових народів, які мали тенденцію 
до агресії і завоювань у регіоні. Однак не можна зводити всі фактори лише до зовнішньої загрози. Важливими є і 
внутрішні аспекти, зокрема соціально-економічні зміни в суспільстві. Можливо, укріплення поселень стало частиною 
загального процесу зміцнення місцевих племінних союзів, що прагнули до захисту своїх територій і ресурсів у контексті 
підвищення соціальної та політичної конкуренції між ними. 

Результати палеландшафтного аналізу свідчать про те, що на момент спорудження оборонного валу в околицях 
городища на схилах або вздовж долин малих і великих річок існували ділянки широколистяних лісів. Вони 
урізноманітнювали ландшафти і забезпечували тогочасне населення будівельним матеріалом під час заснування городища. 
Лучні ландшафти біля річок слугували пасовищами, лучно-степові ділянки використовувалися як сільськогосподарські 
угіддя тощо. Загалом, помірні кліматичні умови та відносно різноманітна ландшафтна диференціація на невеликій 
території, зокрема родючі землі, забезпечували комфортні умови для заснування поселень і подальшого розвитку 
ремесел.

К л ю ч о в і  с л о в а: раннє середньовіччя, роменська культура, слов’яни, городище, геоархеологія, палеоландшафти, 
ґрунт, природні умови.
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АЛАНСЬКЕ ПОХОВАННЯ  
ГУНСЬКОГО ЧАСУ  
(КУРГАН 17 МОГИЛЬНИКА ПОБЛИЗУ С. СТОРОЖОВЕ)

О. В. КОВАЛЕНКО, Р. М. РЕЙДА

Пам’ятка відома з XVII ст.; як «Сторожова 
могила» згадується в літописі Самійла Велич-
ка, чітко позначаючи шлях кошового Петрика 
(Петра Іваненка) та його союзників татар під 
час антиросійського повстання та походу на 
землі Полтавського полку в 1693 р.: «от Пол-
тави к Сторожовой Могиле, а от Сторожо-
вой через Орчик, Берестовую і Оріль…назад до 
Криму повернули» (Величко 2020, с. 667). Пер-
ші археологічні обстеження комплексу здій-
снив М. Я. Рудинський у 1924 р. (Рудинський 
1928, с. 52; 1930, с. 129-131). Наступні розвідки 
у 1945 р. виконала співробітниця Полтавсько-
го краєзнавчого музею Г. О. Сидоренко, яка об-
стежила не лише великі кургани, відомі за роз-
відками М.  Я.  Рудинського, вказавши на по-
шкодження одного з них під час військових дій 
(курган № 26 на рис. 1), але й відкрила групу 
невеликих насипів (Сидоренко 1946, арк. 3-5). 

У 1987  р. майданну споруду та курганну 
групу оглянули І. М. Кулатова та О. Б. Супру-
ненко, які зафіксували чотири кургани з півден-
ної групи та запропонували інтерпретацію валу 
та рову як фортифікаційної споруди козацько-
го часу (Кулатова 1999, с.  63, рис.  1). Спіль-
на археологічна експедиція Полтавського на-
ціонального педагогічного університету імені 
В. Г. Короленка та Полтавського краєзнавчого 
музею імені В.  Г  Кричевського (керівники — 
О. В. Коваленко, Р. С. Луговий) (далі — САЕ 
ПНПУ і ПКМВК) здійснили кілька перері-
зів рову та валу, які показали їх будівництво  
у ХХ ст. та підтвердили думку місцевих меш-
канців щодо їх спорудження як захисту пасіки 
й вітряків, які тут розміщувалися до 1970-х рр. 

У 2002  р. майданний комплекс досліджу-
вав С. В. Сапєгін: знято план майданної групи 
та груп курганів, виконано переріз двох бур-
тів, проведено часткові археологічні розкопки 

Статтю присвячено комплексу поховання 
(№ 1), дослідженого в кургані № 17 Сторожів-
ського курганного могильника. У могилі місти-
лося поховання жінки віком 40–50 років. Похо-
вання зазнало руйнівних дій грабіжників. Вияв-
лений комплекс належить до ранньоаланських 
та містить репрезентативний набір речей, 
зокрема й хронологічних індикаторів. Остан-
ні дозволяють відносити облаштування під-
курганного поховання до другої половини — 
останньої чверті IV  — початку V ст. н.е.

К л ю ч о в і  с л о в а : Сторожове, курган, ка-
такомба, алани, черняхівська культура.

Майданний комплекс та група курганів біля 
с.  Сторожове розташовані за 0,3–0,5  км на 
північ від села, на високому правому березі 
р. Коломак, притоки р. Ворскла, на мисопо-
дібному виступі, обмеженому ярами (рис. 1). 
Північна група курганів цього різночасового 
курганного могильника складається з дев’яти 
великих насипів та південної групи з 15-ти 
малих насипів. Ділянка плато берега річки 
зазнає активної ерозійної діяльності, харак-
теризується розгалуженою яружною систе-
мою. Її висота над рівнем моря досягає 147–
150 м. 

Це стаття відкритого доступу за ліцензією CC BY-NC-ND 4.0 
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.uk
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Рис. 1. Сторожове. План майданного комплексу та курганного могильника. 1 — курган, 2 — елементи майданної спо-
руди, 3 — розкопаний курган, 4 — траншея
Fig. 1. Storozhove. Plan of the maidan complex and the mound burial ground. 1 — a barrow, 2 — elements of the maidan 
structure, 3 — an excavated mound, 4 — a trench

кургану зрубного часу із впускним похованням 
скіфської доби, пошкодженого скотомогильни-
ком (Сапєгін 2003, с. 253-254).  За нашою нуме-
рацією, цьому кургану був присвоєний номер 3 
(рис.  2); у 2009  р. його повністю розкопали 
САЕ ПНПУ і ПКМВК та уточнили його хроно-
логічну атрибуцію: він виявився спорудженим 
над похованням катакомбної культури, із двома 
впускними похованнями катакомбної культури 
та 11-ма впускними похованнями зрубної бе-
режнівсько-маївської культури (Коваленко, Ку-
штан, Луговий 2012, с. 83-96). 

Планомірні археологічні дослідження Сто-
рожівського курганного некрополя доби брон-
зи — раннього модерного часу  проводились 
впродовж 2007–2015 рр. САЕ ПНПУ і ПКМВК. 
За цей час досліджено 12  підкурганних похо-
вань пізньоримського часу та два об’єкти цьо-
го часу, які не супроводжувалися поховання-
ми (Коваленко, Луговий 2011, с.  17-21; 2015, 
рис. 21–22; 2016, с. 132-139). 

Курган № 17 був досліджений влітку 2012 р. 
(Коваленко, Луговий 2012, с.  11-16). Він роз-

ташований у південній групі малих насипів, за 
10  м на схід від кургану №  2 та 14  м на пів-
день від кургану № 16 (рис. 2), за координатами 
49039/969// 34057/195//.  

Курган на початок досліджень мав діаметр 
7,5 м та висоту 0,31 м. Насип округлої форми, 
напівсферичний (рис.  3). Рову навколо курга-
ну під час археологічних розкопок виявлено 
не було. Із південного боку насипу фіксувався 
ухил, що пов’язано із загальним ухилом корін-
ного правого берега р. Коломак. 

Стратиграфія

Курганний насип було утворено в один при-
йом із чорного чорноземного ґрунту. У цілому 
ґрунт насипу однорідний, чорно-сіруватого ко-
льору із поодиноким включенням карбонатів, 
жовтого лесоподібного суглинку, перебитий кро-
товинами та корінням дерев, із плавним перехо-
дом до сучасного ґрунту. Давній горизонт — на 
рівні 0,25–0,44–0,78 м від R0. Лінія похованого 
чорнозему не простежувалася. Похований чор-
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Рис. 2. Сторожове. План південної групи курганів
Fig. 2. Storozhove. Plan of the southern group of mounds

нозем більш сірого кольору, ніж ґрунт насипу, із 
лесовими включеннями біло-жовтого кольору. 
Передматерик яскраво не виражений, у профі-
лі вирізняється поступовим переходом від сіро-
чорного до біло-жовтого. Його потужність ста-
новила 0,1 м, глибина залягання — 0,78–0,88 м 
(рис. 3). Материк — біло-жовтий лес, фіксувався 
з глибини 0,88 м (рис. 3, 4). 

У кургані було досліджене одне поховання 
(рис. 3). Викид із нього простежений на стародав-
ньому чорноземі та в бровках, із глибини 0,25 м 
від R0, уздовж західної стінки вхідної ями похо-
вання № 1. Потужність викиду незначна, до 0,2 м, 
він змішаний із чорноземним ґрунтом (рис. 3). 

У насипі виявлено фрагменти посудин епо-
хи бронзи. У північно-західному секторі на гли-
бині 0,8 м виявлено фрагмент вінець глиняного 
ліпленого горщика банкоподібної форми з пря-
мими вінцями бережнівсько-маївської зрубної 
культури (рис. 11: 17). Розміри 4,3 × 3,9 см. Там 
само (3 м захід, 1 м північ) знайдено фрагмент 
стінки глиняної ліпленої посудини, прикраше-
ної зубчастим штампом донецької катакомбної 
культури (рис. 11: 18). Розміри 3,0 × 2,4 см. 

Пляма від поховання  1 була зафіксована на 
рівні материка (рис.  4). Вона розташовувалась 
по центру кургану. Пляма від вхідної ями, зорі-

єнтована довгою віссю з півночі на південь, мала 
близьку до прямокутної форму, зі злегка окру-
гленими кутами (рис.  5). Її розміри становили 
1,3  ×  2,3  м. Вона частково зливалася з плямою 
від грабіжницької ями, зорієнтованої в напрямку 
північ — північний схід — південь — південний 
захід. Розміри останньої становили 1,7 × 0,8 м. 
Грабіжницька яма вирізнялася своїм заповне-
нням чорно-жовтого кольору. Під час її зачистки 
на глибині 0,88 м було виявлено фрагмент кіст-
ки людини. Глибина грабіжницької ями в захід-
ній частині доходила до 0,2 м від рівня материка. 
Вона перекривала південну частину вхідної ями, 
через яку й було здійснене пограбування (рис. 3, 6). 
Кістяк небіжчиці було витягнуто у вхідну яму, де 
й виявлено його більшу частину (рис. 5, 6).

Поховання  1 було здійснене в ямі складної 
форми, що складалася із вхідної ями прямокут-
ної форми та катакомби овальної форми, зорієн-
тованих по лінії північ — південь (відхилення 
вісі катакомби від вісі вхідної ями в напрямку на 
північ становило близько 50) (рис. 5–7).  Вхідна 
яма поховання мала прямокутну форму і розмі-
ри 2,3 × 1,1 м. Дно мало ухил з півдня на північ, 
від 1,84 м до 2,3 м від R0. Стінки ями вертикальні.

У південній частині вхідної ями, переважно 
в західному куті, на глибині 0–0,4 м від давньо-
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Рис. 3. Сторожівський могильник. Курган № 17. Загальний план
Fig. 3. Storozhove cemetery. Barrow no. 17. General plan

го горизонту виявлено скупчення кісток люди-
ни: великих гомілкових кісток, окремих кіс-
ток рук та череп, розміщений лицевою части-
ною догори, нижня щелепа якого знаходилася 
за потилицею. Кістки перебували в заповненні 
грабіжницького ходу з ухилом до дна ями: від 
1,0 м до 2,0 м (рис. 5). Похована особа — жін-
ка 40–50 років1. Первинне положення небіжчи-
ці не встановлюється. 

На черепі та кістках ніг простежувалися пля-
ми малинового кольору від мінерального барвни-
ка (аналогічного іншим пізньосарматським по-
хованням цього могильника з траншеї № 4, кур-
гану № 15 тощо). Під черепом виявлено шматок 

1	 Антропологічні визначення здійснив молодший нау-
ковий співробітник Інституту археології НАН України 
Ю. В. Долженко.

зотлілої дерев’яної дошки пласкої форми, довжи-
ною 10 см, шириною 4–5 см, товщиною до 2 см.

Заповнення складалося з двох прошарків:
0,8–1,2 м — чорного однорідного ґрунту, із 

поодинокими жовтими включеннями;
1,2–2,1 м (до дна) — жовто-чорного із біль-

шим включенням лесового ґрунту, при дні — 
ґрунту зі значними домішками піску, природно-
го походження. Лише в північній частині запо-
внення було чорного кольору, позначаючи вхід 
до катакомби. У цьому прошарку біля східної 
стінки ями (1 м на південь) на глибині 0,8 м від 
рівня впуску ями трапився уламок довгої кіст-
ки передпліччя. Поряд, на глибині 1,98 м від R0, 
впритул до східної стінки ями виявлено шма-
ток пласкої дошки розміром 6 × 5 × 1 см.

У північній частині вхідної ями розміщував-
ся вхід до катакомби. Сходинка до неї шири-
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Рис. 4. Сторожівський могильник. Курган № 17. Вигляд з північного заходу
Fig. 4. Storozhove cemetery. Barrow no. 17. View from the north-west

ною 0,5 м фіксувалася на глибині 2,35 м від ре-
пера. Далі дно похило спускалося до глибини 
2,66 м. На сходинці, від глибини 2,03 м трапля-
лися кістки людини: фрагмент тазової, великої 
гомілкової кісток, хребці, фаланги пальців ніг. 
Поряд із ними, на глибині 2,03 м розміщувала-
ся таранна кістка кози / вівці в незадовільному 
для збереження стані. 

Поховальна яма була викопана інструмен-
том із довгим і тонким робочим лезом довжи-
ною близько 10 см та близько 2 см завширшки. 
Відбитки такого інструмента, на зразок кирки 
з тупим рівно зрізаним краєм, були зафіксовані 
на стінках ями та при дні, де вони розташову-
валися горизонтально. Подібним інструментом 
було викопано й решту поховань Сторожівсько-
го могильника цього часу.

Катакомба мала овальну в плані форму 
(рис. 5). Вхід до катакомби із півдня, довжина — 
2,5 м, ширина — 1,4–0,8 м. У північній частині 
вона звужується до 0,86 м, у південній — розши-
рюється до 1,14 м. Заглиблена до 2,66 м від R0а, 
висота склепіння — 1,01 м. (рис. 5). Склепіння 
аркове, на глибині 1,67 м. Дно пласке, на глиби-
ні 2,53–2,66 м з ухилом у північному напрямку. 
Катакомба заповнена однорідним чорноземним 

ґрунтом, із включеннями жовто-білого лесу з об-
валів стін. У придонній частині — заповнення 
суглинкове із включеннями чорнозему. 

Поховання було здійснене в катакомбі, але 
внаслідок давнього пограбування кістки були 
переміщені та фіксувалися від рівня материка 
до дна вхідної ями по всій її площі (рис. 5, 6).

Основна частина кісток похованої та інвен-
таря виявлена в південній частині катакомби 
у заповненні на глибині 2,46–2,66 м від R0. На 
вході на глибині 2,53 м лежали кістки людини в 
хаотичному порядку: ребра, хребці, кістки рук, 
розташовані вертикально, лопатки в заповне-
нні тощо. Поряд із ними виявлено намистину 
циліндричної форми блідо-рожевого кольору 
(рис. 8: 1). Біля західної стінки, впритул до неї 
розчищено лопатку, на якій лежала кругла за-
стібка-брошка (рис. 9: 2). На голці на момент 
виявлення були помітні сліди решток тканини, 
що, ймовірно, частково законсервувалися окис-
лами міді з виробу (рис.  10: 4). Біля західної 
стінки катакомби зафіксований шматок дерева 
(14 × 3  см) — дошки із пласкими сторонами, 
можливо, від закладу. Під цими кістками біля 
сходинки простежувалися залишки коричнево-
го тліну, можливо, від підстилки.
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Рис. 5. Сторожівський могильник. Курган № 17,  поховання 1. Загальний план. 1 — намистина; 2 — фібула; 3 — золота 
підвіска; 4 — брошка; 5 — ніж; 6 — фібула; 7 — фрагменти мідної пластини; 8 — прямокутна підвіска; 9 — астрагал
Fig. 5. Storozhove cemetery. Barrow no. 17., burial no. 1. General plan. 1 — a bead; 2 — a fibula; 3 — a gold pendant; 4 — 
a brooch; 5 — a knife; 6 — a fibula; 7 — copper plaque fragments; 8 — a rectangular pendant; 9 — an astragalus
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Рис. 6. Сторожівський могильник. Курган № 17, поховання 1. Зачистка вхідної ями на рівні виявлення кісток. Фото з 
півночі
Fig. 6. Storozhove cemetery. Barrow no. 17., burial no. 1. Cleaning of the entrance pit at the level of bones detection. View from 
the north
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Рис. 7. Сторожівський могильник. Курган № 17, поховання 1. Фото з півдня
Fig. 7. Storozhove cemetery. Barrow no. 17., burial no. 1. View from the south
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За 1–10 см від дошки, впритул до стінки та 
в кротовині в стінці було виявлено чотири на-
мистини. Вони розміщувалися разом із хребцем. 
За 0,4 м на північ від сходинки, на цій же глибині 
виявлено двощиткову фібулу (рис. 9: 3) та підві-
ску листоподібної форми із золота та вставкою з 
каменя рудо-червоного кольору (рис. 8: 10) (гли-
бина 2,56 м). За 0,3 м на захід від них виявлено 
мініатюрну двочленну фібулу (рис. 9: 1) та фраг-
менти залізного кородованого ножа (рис. 10: 3). 

За 0,8 м на північ від сходинки розміщувала-
ся кістка ноги людини, поряд із якою виявлено 
чотири фрагменти тонкої металевої пластинки 
з мідного сплаву (рештки прикраси-нашивки) 
(рис. 10: 1) та осердя намистини рожевого ко-
льору, яку не вдалося зберегти через поганий 
стан збереження. 

На глибині 2,6 м, уже на дні, за 0,75 м від 
сходинки, фактично над першою знайдено ще 
одну, аналогічну до попередньої підвіску із зо-
лота з каменем (рис. 8: 11). За 0,1 м на південь 
від неї — підвіску прямокутної форми з мідної 
стрічки та скляних вставок (рис. 8: 9). 

Опис знахідок 

Фрагмент стінки посудини. Внутрішня по-
верхня із розчосами. Глина, ліплення. Імовірно, 
посудина епохи бронзи, а він потрапив до похо-
вання внаслідок діяльності землерийних тварин 
із насипу кургану. Розміри 1,7 × 1,4 см. 

Фрагменти ножа (рис. 10: 3; 11: 16). Залізо, 
ковка. Розміри 4,2 × 1,8 см. Кородовані.

Фібула мініатюрна (рис. 9: 1; 11: 13; 12: 28). 
Підв’язна, двочленна, із суцільним приймачем, 
прямою вузькою спинкою. Бронза, лиття, залі-
зо, ковка. Розміри 1,7 × 1,3 см. Патинована, ко-
родована. 

Фібула срібна двопластинчаста (рис. 9: 3; 11: 
12), із гладкою поверхнею, з укороченою ромбо-
подібною ніжкою, з двома пружинами на заліз-
ному осерді. Спинка з виділеним ребром. Зверху 
грибоподібна кнопка. Срібло, лиття, залізо, ков-
ка. Розміри 4,4 × 3,6 см. Патинована, кородована.

Фрагменти прикраси (бляшки) (рис.  10: 1; 
11: 15) з тонкої пластини, з округлими краями. 
Мідний сплав, штампування. Розміри фрагмен-
тів від 0,7 × 0,4 см до 0,3 × 0,4 см. Патинована, 
у трьох фрагментах, кінці відламані, стан збе-
реження незадовільний. 

Намистини бурштинові (рис. 8: 7–8; 11: 1–2), 
із круглим отвором, жовто-рудого кольору. Бурш-
тин, точіння, шліфування, свердлення. Розміри: 

діаметр 1,4–1,5 см, діаметр отвору 0,3 см, висота 
0,4–0,5 см. Патиновані. Дві одиниці.

Намистини коралові (рис.  8: 1–2; 11: 3–4) 
циліндричної форми, асиметричні. Отвір окру-
глий, маленького діаметра. Колір близький 
до біло-блідо-рожевого. Точіння, шліфуван-
ня, свердлення. Розміри: 1) діаметр 1,3 см, діа-
метр отвору 0,1 см, висота 0,8 см (рис. 11: 3); 
2) 1,8 см, 0,1 см та 0,15 см, 1,1 см відповідно 
(рис. 11: 4). Дві одиниці.

Намистини скляні кубооктаедричні (рис. 8: 
3–4; 11: 5–6) з округлим отвором. Синього ко-
льору. Скло, огранка. Розміри: 0,5 × 0,4 см та 
0,5 × 0,4 см. Подряпини, патинування. Дві оди-
ниці. 

Намистини скляні округлі синього кольору 
(рис.  8: 5–6; 11: 7–8). Скло. Розміри: діаметр 
0,3 см, висота 0,25 см. Подряпини, патинуван-
ня. Дві одиниці. 

Фібула-брошка срібна (рис. 9: 2; 11: 14; 10: 4). 
Форма кругла. Виготовлена з округлого в пе-
ретині дроту, кінці якого закручені в одну спі-
раль і потім розходяться обабіч неї, намотані 
на основу. Язичок прямий, кінчик ледь загну-
тий донизу. Срібло, витягування, скручування. 
Розміри: діаметр 2,5 см, довжина язичка 2,7 см, 
діаметр дроту в основі 0,15 см. Сколи, подря-
пини, патинування. 

Підвіска прямокутної форми (рис. 8: 9; 10: 2; 
11: 11) у вигляді двох прозорих скелець, окутих 
тонкою двоскладовою смужкою металу з кру-
глим вушком для підвішування. Скло, дуття, 
метал, витягування. Розміри: 1,9 × 0,5 см. Роз-
сипалася на фрагменти, патинування, забруд-
нення. 

Підвіски золоті, з гранатовими кабушона-
ми (рис. 8: 10–11; 11: 9–10; 12: 25), листовидно-
овальної форми з двома волютоподібними закін-
ченнями по нижньому краю, прикрашені кра-
плеподібним камінням червоно-рудого кольору, 
навколо якого — перевитий дріт. Золото, гранат, 
вирізування. Розміри: 2,3 × 1,0 см, 2,1 × 1,0 см. 
Патинування, забруднення. Дві одиниці.

Незважаючи на те, що поховання зазнало 
грабунку, виявлені деталі супроводу та костю-
ма похованої дають достатньо репрезентатив-
ний матеріал для хронологічних висновків.

Хронологія 

Поховання в кургані № 17 містило речі, які 
можуть слугувати хронологічними індикатора-
ми для визначення часу здійснення похорону. 
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Рис. 8. Сторожівський могильник. Речі з поховання 1, кургану № 17: 1–8 — намисто (1–2 — корал; 3–6 — скло; 7–8 — 
бурштин); 9–11 — підвіски (9 — мідний сплав, скло; 10–11 — золото, гранат)
Fig. 8. Storozhove cemetery. Items from the burial no. 1, mound no. 17: 1–8 — necklace (1–2 — coral; 3–6 — glass; 7–8 — 
amber); 9–11 — pendants (9 — copper alloy, glass; 10–11 — gold, garnet)
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Рис. 9. Сторожівський могильник. Фібули з поховання 1, кургану № 17: 1 — мідний сплав, залізо; 2 — срібло; 3 — срі-
бло, залізо
Fig. 9. Storozhove cemetery. Fibulae from the burial no. 1, mound no. 17: 1 — copper alloy, iron; 2 — silver; 3 — silver, iron
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Рис. 10. Сторожівський могильник. Речі з поховання 1, кургану № 17: 1 — мідний сплав; 2 — мідний сплав, скло; 3 — 
залізо; 4 — срібло, текстиль
Fig. 10. Storozhove cemetery. Items from the burial no. 1, mound no. 17: 1 — copper alloy; 2 — copper alloy, glass; 3 — iron; 
4 — silver, textile
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Рис. 11. Сторожівський могильник. Речі з поховання 1, кургану № 17: 1–2 — бурштин; 3–4 — корал; 5–8 — скло; 9–10 — 
золото, гранат; 11 — мідь, скло; 12 — срібло, залізо; 13 — мідь; 14 — срібло; 15 — мідь; 16 — залізо; 17–18 — глина
Fig. 11. Storozhove cemetery. Items from the burial no. 1, mound no. 17: 1–2 — amber; 3–4 — coral; 5–8 — glass; 9–10 —gold, 
garnet; 11 — copper, glass; 12 — silver, iron; 13 — copper; 14 — silver; 15 — copper; 16 — iron; 17–18 — clay
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Рис. 12. Речі з кургану № 17 (25, 28) та аналогії (1–24, 26–27): 1 — курган № 1, Нагорноє (за: Гудкова, Фокеев 1984, с. 40, 
рис. 1: 2); 2–3 — поховання 38, некрополь Ніконія (за: Бруяко, Дзиговский, Секерская 2008, с. 157, рис. 75: 11); 4–6 — мо-
гила № 49, Дружноє (за: Храпунов 2002, с. 234, рис. 134: 26); 7–14 — могила № 110, Нейзац (за: ред. Храпунов 2011, с. 113, 
рис. 49: 54–61); 15 ― поховання 4, Лермонтівська Скеля 1 (за: Мастыкова 2009, с. 261, рис. 10: 1); 16 — Свободний Аул (за: 
Абрамова 1997, с. 74, рис. 49: 17); 17 — могила 65, Алмалик (за: Mączyńska et al. 2016, Taf. 37: 4); 18 — Майкоп (за: Масты- 
кова 2009, с. 358, табл. 62: 3); 19–24 — могила 82, склепи 88, 126 могильника Лучісте (за: Айбабин, Хайрединова 2008, 
с. 49, рис. 26: 3–5); 26–27 — могила 65, Алмалик (за: Mączyńska et al. 2016, Taf. 34: 3.1–3.2)
Fig. 12. Items from the mound no. 17 (25, 28) and analogies (1–24, 26–27): 1 — mound no. 1, Nahornoie (after: Гудкова, Фокеев 
1984, c. 40, рис. 1: 2); 2–3 — burial no. 38, Nikonion necropolis (after: Бруяко, Дзиговский, Секерская 2008, с. 157, рис. 75: 11); 
4–6 — burial no. 49, Druzhnoie (after: Храпунов 2002, с. 234, рис. 134: 26); 7 – 14 — burial no. 110, Neyzats (after: ред. Хра-
пунов 2011, с. 113, рис. 49: 54–61); 15 — burial no. 4, Lermontov Skala 1 (after: Мастыкова 2009, с. 261, рис. 10: 1); 16 — 
Svobodnyi Aul (after: Абрамова 1997, с. 74, рис. 49: 17); 17 — burial no. 65, Аlmalyk (after: Mączyńska et al. 2016, Taf. 37: 4); 
18 — Maikop (after: Мастыкова 2009, c. 358, табл. 62: 3); 19–24 — burial no. 82, vaults nos. 88, 126 Luchiste cemetery (after: 
Айбабин, Хайрединова 2008, с. 49, рис. 26: 3–5); 26–27 — burial no. 65, Аlmalyk (after: Mączyńska et al. 2016, Taf. 34: 3.1–3.2)
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Срібна двопластинчаста фібула (рис.  9: 3; 11: 
12) є одним із найточніших індикаторів. Вона 
типологізується за А. К. Амброзом як  двоплас-
тинчаста фібула І підгрупи, варіант ІББ (неве-
ликих із масивною ніжкою, розширеною посе-
редині), яку він датує доволі широко: IV — до 
початку V ст. н.е. (Амброз 1966, с. 77-83). Пізні-
ші роботи, присвячені хронології черняхівської 
культури, помітно звужують хронологічні межі 
двопластинчастих фібул першої підгрупи. Так, 
Є. Л. Гороховський часом появи двопластинча-
тих фібул варіантів ІАБ та ІББ (за А. К. Амб-
розом) вважає четверту «Масловську» фазу 
черняхівської культури (350–400  рр.) (Горо-
ховский 1988, с. 44). Але фібули названих ва-
ріантів виявляються і в комплексах фінальної, 
п’ятої фази черняхівської культури, датованої 
дослідником в межах 375/380–420/430 рр. (Го-
роховский 1988, с.  45). Інші фахівці зазнача-
ють, що переважна частина двопластинчатих 
фібул на черняхівських пам’ятках з’являється 
якраз на п’ятому (за Є. Л. Гороховським) ета-
пі існування черняхівської культури, тобто 
з початком гунського часу (з 375  р.) (Гей, Ба-
жан 1997, с. 48-49). Схожої думки дотримуєть-
ся О. В. Гопкало, стверджуючи, що «пара сріб-
них двопластинчатих фібул стала основною 
моделлю жіночого костюма культури Черня-
хів — Синтана-де-Муреш фінального етапу» 
(Гопкало 2016, с. 30). Для нас в останньому ви-
падку важлива порівняно пізня дата складання 
костюма, що збігається в часі з приходом гунів, 
а не сам костюм, — цілком імовірно, що умов-
ні черняхівський та аланський костюми могли 
й не бути тотожними. 

Знахідки двопластинчатих фібул відомі на 
території Дніпровського лісостепового Лівобе-
режжя, зокрема і в закритих комплексах: похо-
вання 4 та 44 могильника Боромля І (Некрасова 
2006, с. 88, 93), поховання 137 могильника Успен-
ка (Некрасова 2006, с. 101-102), поховання 5 мо-
гильника Сад (Некрасова 1985, с.  76-78), похо-
вання  26 Жовнинського могильника (урочище 
Пристань) (Рутковская 1979, с. 325), поховання 3 
могильника Рідний Край (Петренко 1991, с. 13), 
поховання  60 Шишацького могильника (Рейда, 
Гейко, Сапєгін 2014, с. 201-202) тощо.

Мініатюрна двочленна фібула2 (рис. 9: 1; 11: 
13; 12: 28), також виявлена в похованні, не дає 

2	 Автори щиро дякують за допомогу й консультації  
у визначенні фібули к.і.н., завідувачеві відділу архео-
логії ранніх слов’ян Інституту археології НАН України 
О. В. Петраускасу.

таких чітких хронологічних меж, як двоплас-
тинчата фібула. На нашу думку, вона викона-
на стилістично як «двочленні прогнуті підв’язні 
фібули з вузькою ніжкою та колінчато (попе-
реду чи посередині) або асиметрично м’яко ви-
гнутими спинками» (Гороховский 1988, с.  35), 
тобто схожа з типами, поширеними в черняхів-
ській культурі. Проте деякі особливості дозво-
ляють віднести цю фібулу зі Сторожівського мо-
гильника до інших типів. Зокрема, екземпляр 
зі Сторожового має пряму спинку, яка відразу 
переходить у приймач голки. Ніжка при цьому  
не виділена, а приймач виконаний за допомогою 
згинання та викручування верхнього краю спин-
ки. Спинка виконана з вузького (2,3 мм) й тон-
кого (0,6 мм) бруска або смуги з мідного спла-
ву. Голка при цьому має діаметр близько 1,5 мм  
і виглядає на фоні параметрів спинки досить по-
тужною. За загальною конструкцією ця фібу-
ла найбільш близька, на нашу думку, до фібул 
групи 14 за А. К. Амброзом — «смичкових» фі-
бул, варіант б (двочленних) із деякими особли-
востями (Амброз 1966, с. 47). Вони полягають 
насамперед у відносно невисокому приймачі 
та значно більшій (за кількістю обертів дроту) 
пружині, яка візуально створює враження вже 
згаданих вище двочленних фібул черняхівських 
типів. Приймачі «смичкових» двочленних фі-
бул, наведених А. К. Амброзом, помітно менші 
від приймачів одночленних «смичкових» фібул, 
хоч і дещо вищі, ніж у знахідки зі Сторожового. 
Останнє можна пояснити як мініатюрністю сто-
рожівської фібули, розміри якої, зокрема довжи-
на, більше ніж удвічі менші за екземпляри з Пів-
нічної Осетії, так і модифікацією виробу.

Орім знахідок з Північної Осетії, близьки-
ми до фібули зі Сторожового є екземпляри, ви-
явлені під час дослідження катакомби  65 мо-
гильника Алмалик у Криму (рис.  11: 26–27) 
(Mączyńska et al. 2016, Taf. 34: 3, 1; 3, 2). В од-
ного зразка дуже схожа за пропорціями спинка 
(рис. 11: 26), а в іншого, який, не виключено, 
є одночленною «смичковою» фібулою (рис. 11: 
27), — аналогічний спосіб створення прийма-
ча: шляхом згинання та перекручування кінця 
спинки фібули. Розташування цих двох порів-
няно відмінних між собою, але належних, імо-
вірно, до одного типу фібул в одному комп-
лексі, крім того, може вказувати на доволі ви-
сокий ступінь варіативності виконання таких 
застібок. На думку дослідників, катакомба  65 
могильника Алмалик містила три поховання, 
які були пограбовані. Проте всі датувальні речі  
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з цього комплексу вказують на його формування 
в межах другої половини IV — першої полови-
ни V ст. н.е. (Mączyńska et al. 2016, s. 13). Мож-
на вважати це датою і вказаних фібул, оскільки 
дослідники не розглядали їх спеціально як 
хронологічні індикатори. Зважаючи на це, фі-
була зі Сторожового може попередньо датува-
тися в межах другої половини IV — початку 
V  ст. н.е. Висловимо також застереження, що 
не можна повністю виключати того, що фібула 
зі Сторожового була пошкоджена під час екс-
плуатації (наприклад, відламався приймач або 
вся ніжка), а після цього — відремонтована і, 
отже, модифікована. Відповідно, приймач ви-
конаний описаним способом, а голка мала бути 
вкорочена по вцілілій довжині фібули. Такі ви-
падки нам невідомі, проте теоретично й прак-
тично можливі. Це, однак, не змінює датування 
самого комплексу й фібули в означених межах.

Мініатюрні розміри двочленної фібули мо-
жуть вказувати на її застосування як застібки 
для скріплення країв одягу, що не потребували 
додаткового значного навантаження (наприклад, 
горловини чи пазушного розрізу сорочки) або, 
не виключено, як застібку-замочок для намис-
та чи кольє. Цікаво, що дві невеликі «смичко-
ві» фібули з поховання 966 Усть-Альминського 
могильника, яке датується другою чвертю — се-
рединою II ст. н.е., інтерпретовані дослідниками 
як частини круглих брошок, щитки яких не збе-
реглися (Медведев 2011, с. 296, рис. 10: 12–13). 
Таку можливість для фібули зі Сторожового ми 
розглядаємо як малоймовірну. 

Іншою, не менш важливою річчю, виявле-
ною в похованні кургану № 17, є кругла срібна 
декоративна брошка-застібка (рис. 9: 2; 11: 14). Її 
функціональне призначення визначене на основі 
гострої голки та решток текстильної тканини, за-
фіксованої та законсервованої мідними окисла-
ми на рамці й голці виробу на момент виявлення 
(рис. 10: 4). На нашу думку, це, а також додатко-
ва прикраса зі скручених кінців срібного дроту 
рамки дозволяють віднести знахідку до своєрід-
них застібок-фібул, яку могли використовувати 
як застібку для верхнього одягу. Прямі аналогії 
цьому виробу нам не відомі, проте найближчи-
ми аналогіями вважаємо застібки-сюльгами, до-
волі широко розповсюджені: відомі на Кавказі 
(Цебельда) (Гей, Бажан 1997, с. 96, табл. 24: 9), 
у міжріччі Дніпра та Дону (сюльгами з емаля-
ми) (Амелькин 1998, с. 188-192), Подонні (Мед-
ведев 1998, с. 67, рис. 6: 12), на р. Ока, на ряза-
но-окських пам’ятках римського часу (Ахмедов, 

Воронцов 2012, рис. 25: 5, 8; 26: 3; 28: 1–3; 29: 
1–2, 12–13, 17; 30: 1, 23; 31: 8; Белоцерковская 
2012, рис. 1: 5–6; 3: 6; 5: 1–2; 7: 3–7). Залізна ма-
сивна сюльгама виявлена на правому плечі по-
хованого в кургані № 8 сарматського могильни-
ка Холмське (Гудкова, Фокеев 1984, с. 13, рис. 4: 
17). У більшості випадків такі вироби мали три-
валий час побутування (римський, гунський та 
післягунський) у кількох культурах та як само-
стійні хронологічні індикатори не розглядали-
ся (Гудкова, Фокеев 1984, с. 27). Утім, сюльга-
ми й застібка з кургану № 17, виконуючи схожі 
чи аналогічні функції, все-таки не є цілком кон-
структивно тотожними. Застібку зі Сторожово-
го, відповідно, ми датуємо в межах другої поло-
вини — останньої чверті IV — початку V ст. н.е.

Наступною групою важливих знахідок, зро-
блених у кургані № 17, є прикраси або їх фраг-
менти, що були частиною жіночого костюма. 
До них належать три виявлені підвіски та кіль-
ка намистин різних типів.

Мініатюрна металева підвіска прямокутної 
форми (рис.  8: 9; 10: 2; 11: 11) була окуттям-
рамкою з мідної смужки, в яке було вмонтова-
но два прямокутної форми скельця прозорого 
скла. До однієї з коротких сторін рамки було 
припаяне кругле мідне вушко для підвішуван-
ня. На момент виявлення ця підвіска перебува-
ла у напівзруйнованому стані: вушко відпало, 
а металева рамка частково розпалася внаслі-
док корозії. Тому не можна виключати, що між 
скельцями могла початково міститися вставка з 
металевої фольги.

Для варварського населення пізньоримського 
та гунського часу підвіски є  характерною при-
красою, деталлю жіночого костюма. Для черня-
хівської культури, де це питання спеціально роз-
глядалося, кількість підвісок усіх типів складає 
близько 7–8 % від загальної кількості намистин 
(92–93 % припадає на намисто), їх знаходять як 
у жіночих, так і в чоловічих похованнях (Гопка-
ло 2008, с. 81; Гопкало 2011, с. 188-190). Підві-
ски, як і інші прикраси цього періоду, відомі й 
на пам’ятках Передкавказзя (Мастыкова 2009, 
с. 78-81) та Північного Кавказу, хоч їх кількість 
порівняно незначна, що дослідники поясню-
ють грабунком цих некрополів (Абрамова 1997, 
с. 118, 131). На території України, окрім вже зга-
даних черняхівських пам’яток, значна кількість 
різноманітних підвісок та амулетів виявлена під 
час досліджень кримських пам’яток. Їх вияв-
лено як на античних (Херсонес) (Зубарь 1982, 
с. 99-103), так і на варварських пам’ятках (Усть-
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Альминський некрополь, могильник Лучісте) 
(Высотская 1994, с.  146-192; Труфанов 2011, 
с. 225-268). 

Проте прямої аналогії прямокутній підві-
сці зі Сторожового наразі не виявлено. Ма-
буть, вона  є оригінальним одиничним виро-
бом, можливо, місцевого майстра. Близькою 
за формою, проте значно «багатшою» у вико-
нанні є прямокутна золота підвіска з каменем 
(склом?), виявлена 2014 р. під час розкопок  в 
культурному шарі поселення Комарів (Петра-
ускас та ін. 2015, с. 275).

У похованні 1 кургану № 17 зі Сторожового 
також було виявлено дві однотипні золоті під-
віски з гранатовими кабушонами (рис.  8: 10–
11; 11: 9–10). Рівень виконання засвідчує ви-
готовлення цих виробів професійним ювелі-
ром. Стилістично схожі прикраси знаходили на 
пам’ятках пізньоримського часу України. Мож-
на окреслити кілька груп прикрас, які так чи 
інакше повторюють, декоративну схему підві-
сок зі Сторожового. Це золоті нашивні бляшки 
аналогічної форми, брошки, сережки та підві-
ски, які походять із комплексів більш раннього 
часу або синхронних Сторожівському.

Зокрема, нашивні бляшки овальної форми з 
волютами по одному краю відомі за знахідкою із 
сарматського кургану 1 поблизу с. Нагірне (Гуд-
кова, Фокеев 1984, с. 41, рис. 12: 2) (рис. 12: 1); 
дві подібні бляшки виявлені в похованні 38 не-
крополя Ніконія (Бруяко, Дзиговский, Секерская 
2008, с. 119, рис. 75: 11) (рис. 12: 2–3). Ці комп-
лекси хронологічно більш ранні за поховання в 
кургані № 17. Три схожі бляшки (тип ІІ за вну-
трішньою типологією пам’ятки) містилися в по-
хованні №  49 могильника Дружноє (Храпунов 
2002, с. 39, рис. 134: 26) (рис. 12: 4–6). Наявні 
вони були і в похованні з іншого кримського мо-
гильника — Нейзац (могила 110) (ред. Храпунов 
2011, рис. 49: 54–61) (рис. 12: 7–14). Датування 
цих декоративних елементів костюма має дово-
лі широкий хронологічний спектр і цілком зале-
жить від датування комплексів: поховання в На-
гірному відносять орієнтовно до ІІІ ст. н.е. (Гуд-
кова, Фокеев 1984, с. 41-42), поховання з Ніконія 
датують ІІ — першою половиною ІІІ  ст.  н.е. 
(Бруяко, Дзиговский, Секерская 2008, с.  119, 
рис.  75: 10), могилу з Дружного означують в 
межах другої половини ІІІ–IV ст. н.е. (Храпунов 
2002, с. 69), а могилу в Нейзаці дослідники дату-
ють IV ст. н.е. (ред. Храпунов 2011, с. 46). Дода-
мо також, що за матеріалами «двох склепів [бос-
порського некрополя — О. В., Р. М.], відкритих 

скарбошукачами 24 червня 1904 р.», аналогічні 
бляшки мигдалеподібної форми з волютоподіб-
ними виступами й трьома отворами та фігурни-
ми підвісками, що з’єднані з ними золотим дро-
том, І. П.  Засецька датує в межах другої поло-
вини IV — першої половини V ст. н.е. (Засецкая 
1993, с. 54-55).

Стилістично схожими, проте без волюто-
подібних закінчень, є декоративні накладки у 
вигляді мигдалеподібного «гнізда-лоточка з 
вставкою червоного скла та дротяним рубчас-
тим обідком по краю», які відомі за знахідка-
ми на Боспорі і є також з гранатовими встав-
ками (Засецкая  1993, с. 45, табл. 13: 35б, 35г). 
І. П. Засецька датує такі знахідки часом похо-
вань І  хронологічного періоду (кінцем IV — 
першою половиною V  ст.) та відносить їх до 
боспорської культури (Засецкая 1993, с. 45).

Стилістичною аналогією також є т.  зв. 
«трипелюсткові» інкрустовані брошки, відо-
мі за знахідками на Кавказі (поховання  4 мо-
гильника Лєрмонтівська Скеля-1 (рис.  9: 15) 
та поховання біля Вільного Аула (рис. 12: 16) 
(Мастыкова 2009, с. 39). Знахідку з останнього 
(рис. 12: 16) А. К. Амброз називає «бляшкою» 
і датує комплекс поховання V ст. (Амброз 1989, 
с. 35, рис. 9: 11).

І наостанок відзначимо ще одну стилістично 
близьку до підвісок зі Сторожового групу при-
крас, а саме деякі типи сережок. До них мож-
на віднести «золоті сережки з фігурним щит-
ком, прикрашені сканим дротом та вставками 
із сердоліку або бурштину» з могильника Лу-
чисте в Криму (склепи 88, 126 та могила 82) 
(рис. 12: 19–24) (Айбабин, Хайрединова 2008, 
с. 49, рис. 26: 3–5). Схожі сережки, виконані із 
золота зі скляними вставками, походять із Бос-
пору й датуються дослідниками другою поло-
виною IV — першою половиною V ст. (Засец-
кая 1993, с. 53, табл. 22: 84). Датування сережок 
із Лучистого, на думку дослідників, відпові-
дає першій половині V ст., а аналогічні їм речі 
продукувалися в цей час на Боспорі (Айбабин, 
Хайрединова 2008, с. 49). Дещо відмінною від 
них, проте виконаною в схожому стилі є золота 
сережка з уже згаданої  катакомби 65 могиль-
ника Алмалик (Mączyńska et al. 2016, Taf. 37: 4) 
(рис. 12: 17).

Кольє з підвісками, зокрема золотими, інкрус-
тованими напівдорогоцінним камінням, відомі в 
сарматів. У роботі Н. Є. Берлізова ці та схожі ви-
роби зараховані до групи «гривен» (відділи 6–7) 
(Берлизов 2011, с. 118-123). Кількість підвісок у 
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кольє в кургані № 3 могильника Кубей налічувала 
11 однотипних пелюсткових екземплярів (Суббо-
тин, Дзиговский 1990, с. 16-17, рис. 15: 10). Інше 
кольє, що складалося зі скляного, сердоліково-
го, золотого намиста та підвісок (рис. 12: 18), ви-
конаних у стилі перегородчастої інкрустації, по-
ходить із району Майкопу (Адигея) (Мастыкова 
2009, с. 207-208, табл. 62). Знахідки кольє або їх 
фрагментів є не дуже частими, що, однак, не запе-
речує їх належності до парадного жіночого кос-
тюма з ознаками статусних речей. Так, за інфор-
мацією Н.  Є.  Берлізова, із шести тисяч сармат-
ських поховальних комплексів походить всього 
60 металевих кольє та гривен, і в жоден з хроно-
логічних періодів вони не стали масовими (Бер-
лизов 2011, с. 119).

Отже, на нашу думку, дві однотипні підві-
ски, виявлені в Сторожовому в кургані № 17, 
можуть широко датуватися в межах другої по-
ловини IV — першої половини V ст. н.е. З огля-
ду на наведені вище стилістичні аналогії (крім 
нашивних золотих бляшок), можемо припус-
кати й певне звуження хронологічної дати до 
останньої чверті IV — початку V ст. н.е.

Порівняно невелика кількість намистин (ві-
сім одиниць), виявлених у похованні, теж є да-
тувальним матеріалом, хоч і в ширших хроно-
логічних межах. Окрім того, це намисто доволі 
представницьке як за матеріалом, так і за типа-
ми окремих екземплярів.

Скляне кубооктаедричне намисто, виго-
товлене із синьо-фіолетового прозорого скла 
(тип XVII/12 за класифікацією О.  В.  Гопка-
ло) (рис. 8: 3–4; 11: 5–6), датується в Північно-
му Надчорномор’ї в межах ІІ–IV  ст. н.е. (Гоп-
кало 2008, с. 42). Таке намисто є одним із най-
поширеніших на памʼятках культури Черняхів 
— Синтана-де-Муреш, воно могло продавати-
ся (чи іншим чином надходити до варварсько-
го населення Південно-Східної Європи) ціли-
ми низками (Гопкало 2008, с. 98-101), а не окре-
мими екземплярами. Останнє правомірно для 
пам’яток черняхівської культури, на матеріалах 
якої дійшли означених  висновків. Проте, з огля-
ду на вірогідні постійні контакти цього осілого 
населення з кочовиками (принаймні на терито-
рії Дніпровського Лісостепового Лівобережжя), 
вони можуть бути застосовані і щодо останніх.

Дві намистини із синьо-фіолетового про-
зорого скла (рис. 8: 5–6; 11: 7–8) належать, за 
класифікацією О. В. Гопкало, до групи еліпсо-
їдних, усічених двічі, до типу ІІ/2 — округлих 
еліпсоїдних усічених двічі з циліндричним ка-

налом (Гопкало 2008, с. 17). Вони поширені по 
всій території черняхівської культури та мають 
широку дату побутування: I–IV ст. н.е. (Гопка-
ло 2008, с. 17).

Дві намистини з бурштину (рис. 8: 7–8; 11: 
1–2), виявлені в похованні, можуть бути віднесе-
ні до двох виділених О. В. Гопкало типів. Перша 
(рис. 8: 7; 11: 1) належить до підгрупи І (окру-
глі (еліпсоподібні, циліндричні)), типу  І/1, ва-
ріанта б й датується в широких хронологічних 
межах (у Північному Надчорномор’ї — II–IV ст. 
н.е.) (Гопкало 2008, с. 68). Друга (рис. 8: 8; 11: 2) 
віднесена до підгрупи  IV (циліндро-біусічено-
конічних), типу IV/1 (округлі циліндро-біусіче-
ноконічні з циліндричним каналом), варіанта а 
 і також має аналогічне з попередньою намис-
тиною широке датування (Гопкало 2008, с. 69).

У похованні було виявлено також дві намис-
тини, виготовлені з коралу (рис. 8: 1–2; 11: 3–4). 
Обидва екземпляри можемо віднести до типу 2 
за класифікацією О. В. Гопкало — бочковидних 
(Гопкало 2008, с. 77). На черняхівських пам’ятках 
подібні датуються від останньої третини III  ст. 
н.е., хоча для Північного Надчорномор’я запро-
поновано датування в межах I–II ст. н.е.

Як бачимо, виявлене в кургані № 17 намис-
то належить до поширених типів, які мають 
надто широке датування, щоб слугувати хроно-
логічним індикатором для цього комплексу.

Підсумовуючи сказане, ми можемо датува-
ти жіноче поховання з кургану № 17 Сторожів-
ського могильника в доволі широких хроно-
логічних межах другої половини — останньої 
чверті IV — першої чверті V ст. н.е., на користь 
чого свідчать такі хронологічні індикатори, як 
двопластинчата фібула, мініатюрна фібула й 
кругла срібна брошка-застібка, а також — золо-
ті підвіски. Інші хронологічні маркери, виявле-
ні в похованні, мають значно ширше датуван-
ня і не суперечать запропонованій для курга-
ну № 17 даті. 

Етнокультурні риси

Поховання досліджене в кургані  №  17 по-
близу Сторожового має достатньо чіткі етно-
культурні риси, які дозволяють пов’язувати 
його з групою кочовиків. Це насамперед на-
явність невеликого курганного насипу та кон-
струкція самого поховання у формі катакомби, 
які характерні для кочового середовища. На-
явність таких поховань на могильниках чер-
няхівської культури дослідники інтерпретують 
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практично безальтернативно як «суто сармат-
ський  внесок у черняхівський поховальний об-
ряд» (Магомедов 1999, с. 134).

Незважаючи на те що поховання зазнало 
пограбування, окремі вцілілі знахідки теж, на 
нашу думку, додають аргументів про належ-
ність могили представниці кочовицького сус-
пільства. До них слід віднести золоті, інкрусто-
вані гранатами підвіски, що, цілком можливо, 
входили до складу кольє, мініатюрну фібулу та, 
з певними пересторогами, намистини, виявле-
ні в похованні. Останнє (намисто) за наявністю 
екземплярів, виготовлених із коралу, та ймовір-
ністю початкової значної його кількості вважа-
ється ознакою кочівницької традиції на могиль-
никах черняхівської культури (Тиліщак 2019, 
с. 86-87). Опосередковано на значну кількість 
намиста до моменту пограбування може вказу-
вати і його широкий асортимент (п’ять типів із 
восьми екземплярів).

Зважаючи на це, а також на географічне роз-
ташування і визначений час поховання за хро-
нологічними індикаторами доволі виваженою 
думкою буде віднести поховання кургану № 17 
Сторожівського могильника до групи кочови-
ків-аланів.

Висновки

Отже, виявлене та досліджене поховання в 
кургані № 17 можна цілком упевнено відноси-
ти до другої половини — останньої чверті IV — 
першої чверті V ст. н.е. Поховання жінки з да-
ного комплексу є одним із цілого ряду підкур-
ганних поховань Сторожівського могильника, 
хронологічні рамки якого мають схожі межі. 
Можна припустити, що ці поховання лишила по 
собі невелика (сімейна?) група кочовиків-ала-
нів. З огляду на речовий комплекс, зафіксований 
в цих підкурганних похованнях, вказана група 
мала контакти з осілим населенням, представ-
леним для цього часу пам’ятками черняхівської 
культури (Абашина, Магомедов, Рейда 2019). 

Цілком можливо, що кургани Кантемирів-
ського та Сторожівського могильників залиши-
ли хронологічно синхронні групи кочовиків, які 
з огляду на географічну близькість (6  км між 
пам’ятками) повинні були контактувати між со-
бою. Річка Коломак є лівим допливом р.  Вор-
скли, басейн якої, на нашу думку, в пізньорим-
ський час був якраз контактною зоною між кочо-
вим та осілим світами варварського населення. 
Цю зону нижнього й середнього Поворскля, як 

нам видається, можна назвати своєрідним фрон-
тиром, у межах якого відбувалися різноманітно-
го характеру контакти між двома групами на-
селення. Такі контакти, у свою чергу, сприяли 
взаємному культурному проникненню, що, зре-
штою, мало своїми наслідками у вузькому сен-
сі — утворення своєрідних пам’яток типу Кан-
темирівка — Сторожове, у ширшому — вклю-
ченню невеликих пограничних (фронтирних) 
спільнот кочовиків у стосунки широкого спек-
тру з осілим черняхівським населенням з по-
дальшою перспективою своєї цілковитої інкор-
порації до черняхівської культури.

Контакти кочовиків із сусіднім осілим насе-
ленням навряд чи могли мати однобічний ха-
рактер: цілком імовірними здаються як взаємні 
впливи, так і симбіотичне співіснування таких 
соціальних організмів. Звісно, що в тривалій 
перспективі осіла сторона мала переваги унаслі-
док своєї відносно вищої стабільності. 

Рештки жіночого поховання з кургану № 17 
ілюструють контакти з черняхівською культу-
рою, зокрема, на прикладі використання в кос-
тюмі небіжчиці таких елементів, як двощиткова 
срібна фібула, що були розповсюджені на чер-
няхівських пам’ятках як Дніпровського Лісосте-
пового Лівобережжя, так і всього ареалу куль-
тури на її пізньому етапі. Прикметно, що ці речі 
використовувалися разом з елементами, прита-
манними кочовикам, — брошкою-застібкою, зо-
лотими підвісками тощо. Вплив та запозичення 
між аланами і такою пізньоантичною державою, 
як Боспорське царство дослідники фіксують з 
I ст. н.е. Причому цей процес мав якраз двосто-
ронній характер (Яценко 1994a, с. 19). Тому не 
можна виключати аналогічної ситуації і в кон-
тактах між осілим черняхівським населенням 
та їхніми сусідами-аланами, що частково де-
монструє поховання Сторожівського могильни-
ка. Звісно, простежити системні взаємовпливи у 
випадку окремих археологічних комплексів чи 
навіть цілих пам’яток є доволі складним дослід-
ницьким завданням. Проте дослідження таких 
пам’яток, як Сторожівський курганний могиль-
ник, розташований у контактній зоні між двома 
світами ― осілим та кочовицьким, дає можли-
вість розширити наші знання і про цей аспект.

Окрім того, наявність решток деталей костю-
ма, виконаних зі срібла (пряжка, двощиткова фі-
була, пряжка-застібка) та золота з напівдорого-
цінним камінням (підвіски), можуть вказувати на 
порівняно високий статус особи, похованої в кур-
гані № 17. Досить упевнено можна стверджува-
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ти, що тут ми простежуємо елементи парадного 
жіночого костюма, який має престижні риси, що 
й засвідчують статусність особи. Ці припущен-
ня є попередніми до публікації всіх матеріалів зі 
Сторожівського могильника, а їх підтвердження 
ускладнюється додатковим фактором — зафіксо-
ваною дослідниками для гуно-сарматського часу 
специфікою в змінах поховального обряду кочо-
виків: незначні за розмірами поховальні споруди 
(кургани), використання насипів старіших епох, 

природних підвищень, схилів і балок, а також від-
носна раціональність порівняно зі скіфським чи 
ранішим сарматським часом стосовно супроводу 
(Яценко 1994b, с. 203).  

Очевидно, поховання кургану № 17 Сторо-
жівського могильника є однією з пам’яток, яка 
представляє початок гунського часу на теренах 
Південно-Східної Європи. 

Надійшла 22.05.2024 р.
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ALANIAN BURIAL OF THE HUN PERIOD  
(BARROW no. 17 OF THE CEMETERY NEAR STOROZHOVE VILLAGE)

This article focuses on the excavation of burial complex no.  1 discovered in the barrow no.  17 of the Storozhove barrow 
cemetery. The archaeological investigation of this mound was undertaken in 2012 by the Archaeological Expedition of the 
Poltava V. G. Korolenko National Pedagogical University and the Poltava V. G. Krychevskyi Local History Museum. Situated 
in the Poltava district of Poltava Oblast, the Storozhove barrow cemetery (located in what was formerly the Chutivka district), 
boasted initial dimensions of 7.5 m in diameter and 0.31 m in height, featuring a rounded, hemispherical shape (fig. 3).

Within the mound no. 17, a single burial was explored. The burial no. 1 (fig. 5, 7) was interred within a catacomb-type 
grave, characterised by a rectangular entrance pit oriented to the north-south axis and an oval catacomb similarly aligned. This 
grave contained the remains of a woman estimated to be 40–50 years old.  The burial had been disturbed by ancient robbers. 
The excavated complex belongs to the Early Alanian period and includes a representative set of a artefacts, including important 
chronological indicators.

Among the findings within the barrow no. 17 are some details of a female costume (a silver two-plate fibula (fig. 9: 3; 11: 
12), a miniature copper fibula (fig. 9: 1; 11: 13) and a round silver brooch fibula (fig. 9: 2; 11: 14)); a necklace comprising: round 
amber (fig. 8: 7–8; 11: 1–2), glass cubo-octahedral (fig. 8: 3–4; 11: 5–6), glass ellipsoidal (fig. 8: 5–6; 11: 7–8), coral (fig. 8: 1–2; 11: 
3–4); pendants (rectangular bronze with a glass insert (fig. 8: 9; 10: 2; 11: 11), golden with garnet inserts (fig. 8: 10–11; 11: 9–10), 
fragments of an iron knife (fig. 10: 3; 11: 16) and a fragmented copper plate (fig. 10: 1; 11: 15)).

Dating analysis places the silver double-plate fibula (fig. 9: 3; 11: 12) in the second half of the 4th century to the early 5th 
centuries AD. Similarly, the round silver brooch fibula (fig. 9: 2; 11: 14) and golden pendants with garnet inserts (fig. 8: 10–11; 
11: 9–10) show stylistic affinities with Bosporan artefacts from the late 4th to early 5th centuries AD. Other items, such as the 
copper fibula (fig. 9: 1; 11: 13) and necklace (fig. 8: 1–8; 11: 1–8), could have had a broader chronological range.

Consequently, the burial within the barrow no. 17 of the Storozhove cemetery is ascribed to the second half of the end of the 
4th — beginning of the 5th centuries AD. The burial’s chronology, geographic location, grave type, and selected artefacts suggest 
its association with a nomadic Alans society. We assume that within the Dnipro River left bank forest-steppe region, particularly 
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STUDY OF THE INDUSTRIAL REGION  
OF THE PYROPHYLLITE SLATE INDUSTRY  
IN THE SOUTH  
OF THE SLOVECHNO-OVRUCH RIDGE

S. V. PAVLENKO

с. 58-59). Among the synchronous branches of the 
Ancient Rus economy (crafts), the pyrophyllite 
slate industry held a special place due to such fac-
tors as: 1) unique production and aesthetic proper-
ties, as well as the availability of locally concen-
trated mineral raw materials for industrial develop-
ment; 2)  the significant quantity of extracted and 
utilised raw materials; 3) a high level of technologi-
cal process development, including tools and equip-
ment; 4) standardisation and quality control of man-
ufactured products; 5) a broad product range (archi-
tectural and decorative elements such as wall and 
floor slabs, capitals, parapets, and cornices; craft 
tools such as spindle whorls, millstones, crucibles, 
and casting moulds; jewellery and religious items 
including beads, pectoral crosses, icons, and reli-
gious plaques) and an extensive area of products 
distribution and trade; 6)  the potential high val-
ue and possible monetary-accumulative function 
of certain products, such as spindle whorls (Янин 
1956, с. 187-189); 7) direct involvement of princely 
authority through political and administrative-eco-
nomic control over the Ovruch district.

Until now, research on the pyrophyllite slate in-
dustry  — from identifying ancient extraction sites 
and studying raw material sources to reconstructing 
production processes, technological tools, mecha-
nisms, and spheres of application and distribution — 
has been practically non-existent (for a brief overview 
of industry studies, see: Томашевський, Павленко, 
Петраускас 2003, с.  132; Томашевський 2017, 
с. 243, 246, 253, 258-259, 261-262).

Since 1996, the Ovruch  Expedition of the In-
stitute of Archaeology of the National Academy 
of Sciences of Ukraine has been conducting re-
search as part of a separate project on the histor-
ical-archaeological and palaeoenvironmental herit-
age of the Ovruch district in the Slovechno-Ovruch 

This article presents the results of research on me-
dieval quarries and specialised settlements en-
gaged in the processing of pyrophyllite slate, con-
ducted in the Slovechno-Ovruch ridge. The study 
characterises the pyrophyllite slate industry sites 
in the microregion of Prybytky — Cherevky, exam-
ines the composition of the cultural layer of settle-
ments and workshop deposits, and describes the 
methods and approaches used in their investiga-
tion. All categories of production artefacts are an-
alysed, including chips, mineral raw material re-
mains, defective blanks, semi-finished products, 
and production waste from the production of spin-
dle whorls, pectoral crosses, and beads made of 
pyrophyllite slate. Tool traces on production arte-
facts are also considered.

K e y  w o r d s: Slovechno-Ovruch mountain ridge, 
Ovruch medieval industry, pyrophyllite slate, pro-
duction settlements, quarries, workshops, spindle 
whorls, crosses, beads.

During the Ancient Rus period (10th–13th centuries), 
a specialised system for the extraction and process-
ing of pyrophyllite slate, as well as the distribu-
tion of raw materials, semi-finished items, and fin-
ished products, was formed and developed in the 
Slovechno-Ovruch  ridge. This took place within 
a specially established district under the authority 
of the Grand Prince of Kyiv (Томашевский 2008, 
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ridge (Томашевський 1998а, 1998b, 2005). Stud-
ies have been carried out on medieval pyrophyllite 
slate industry sites, including raw material quarries 
and specialised production settlements. As a result, 
data on previously known sites have been verified, 
refined, and supplemented. Several new production 
settlements have been discovered, and their spe-
cialisation within the industry has been determined. 
Surface outcrops of pyrophyllite slate and quartz-
ite have been localised, ancient quarrying sites 
have been studied, an archaeological map of indus-
try-related objects has been created, and produc-
tion microregions within the broader Ancient Rus 
settlement system of the ridge have been identi-
fied (Павленко 2010, с. 157-162, табл. 1; Ивакин, 
Томашевский, Павленко 2010, с. 391, 392). In the 
2002 season, for the first time, the remains of work-

shops for processing pyrophyllite slate were discov-
ered and systematically documented at two produc-
tion settlements (Томашевський, Павленко 2003; 
Павленко 2005; 2008).

Among all the sites of the pyrophyllite slate in-
dustry studied by the expedition, the most inter-
esting and, in many ways, unique are the sites of 
the Prybytky  —  Cherevky production microre-
gion, located on the southern spurs of the Slovech-
no-Ovruch ridge (fig. 1: 1, 2): the specialised set-
tlements Prybytky 1 and Prybytky 2, the location 
in the Korchi tract, and the system of medieval 
quarries in the Yamy tract (fig. 1: 2, 3). The main 
feature of this microregion is that, alongside the 
remains of spindle-whorl manufacture, production 
waste from small ornaments — pendant crosses, 
beads, religious plaques, and amulets made from 

Fig.  1. Prybytky — Cherevky production microregion: 1 — location on the territory of Ukraine; 2 — digital model of the 
microregion; 3 — digital model of the location of the Prybytky 1 and Prybytky 2 production settlements; 4, 5 — model, plan and 
section of the collapse spot of the Prybytky 1 production workshop. Symbols: a — location microregion; b — areas of site; c — 
quarries; d — barrow; e — excavation area; f — stones; g — defective blanks; h — pyrophyllite chips
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highly decorative varieties of pyrophyllite slate 
extracted from a quarry near Cherevky village — 
was found in settlements near Prybytky village.

This article seeks to offer a comprehensive ac-
count of a specific micro-region located on the 
Slovechno-Ovruch ridge, distinguished by its role 
in the medieval production and processing of py-
rophyllite slate.

Pyrophyllite Slate of the Slovechno-Ovruch Ridge

Before turning to the analysis of production 
settlements and investigated objects, we con-
sider it appropriate to briefly describe the pyro-
phyllite slate common in this region (cf:  Тома-
шевський, Павленко, Петраускас 2003, с.  132; 
Wołoszyn et al. 2016, s. 600-601).

Pyrophyllite slate is a metamorphic, fine-
grained, schistose rock characterized by well-de-
fined foliation. The principal rock-forming minerals 
are pyrophyllite (Al2Si4O10(OH)2)1, with contents 
ranging from 52 % to 99 %, and quartz (SiO2). Py-
rophyllite slate may also contain kaolinite, dickite, 
hematite, goethite, hydromicas (notably illite), mus-
covite, hydromuscovite, hydrohematite, and hydro-
goethite. In rare cases, the presence of halloysite, 
montmorillonite, and sericite is recorded. Accesso-
ry minerals include rutile, zircon, tourmaline, py-
rite, apatite, and epidote (ред. Усенко 1975, с. 362; 
Танкилевич 1978, с. 38-44, 63-65, 74, 164).

Within the Slovechno-Ovruch ridge, pyrophyl-
lite slate exhibits notable variability in mineral-
ogical composition and physico-chemical charac-
teristics, even at the scale of a single deposit. The 
chemical composition of the slate reveals notable 
variations in the proportions of key oxides. In par-
ticular, a direct correlation has been observed be-
tween iron oxide content and the intensity of schist 

1	 In archaeological publications, the terms “pyrophyllite” 
and “pyrophyllite slate” are often used interchangeably. 
This is evidenced, in particular, by the systematic use of 
expressions such as “pyrophyllite spindle whorl” or “hand-
iwork of pyrophyllite”. In contrast, geological terminolo-
gy clearly differentiates between a mineral (pyrophyllite) 
and a rock (pyrophyllite slate). Pyrophyllite is a mineral — 
a distinct chemical compound with a defined crystal struc-
ture. Pyrophyllite slate is a rock in which pyrophyllite is the 
principal rock-forming component, although it also con-
tains significant amounts of other minerals. The properties 
of pyrophyllite slate are not merely those of pure pyrophyl-
lite, but rather the result of the combined effect of its min-
eral constituents and their spatial arrangement. Moreover, 
monomineral pyrophyllite formations do not occur in na-
ture. For the products of the Ovruch medieval industry, the 
correct term is “pyrophyllite slate”.

coloration, ranging from pale pink to dark purple 
hues (Танкилевич 1978, с. 58, 62, 65, 74).

Among the pyrophyllite slates of the Slovech-
no-Ovruch  ridge, two principal varieties are rec-
ognised: those from the Zbranky deposit and those 
from the Nahoriany deposit. The Zbranky slates 
are richer in pyrophyllite and are notable for their 
softness and decorative appearance, particularly 
due to the presence of spotted varieties. The Naho-
riany slates are characterised by a high content of 
iron oxides and quartz, which makes them harder 
and darker in colour — from deep pink to purple 
(Танкилевич 1978, с. 57, 62).

Pyrophyllite slates are spatially and genetical-
ly associated with the Upper Proterozoic volcano-
genic-sedimentary formations of the Ovruch series, 
which fill a local platform graben-syncline structure 
in the northern part of the Ukrainian Shield. They oc-
cur interbedded among pink quartzose sandstones 
and quartzites of the Tovkachi suit as layers ranging 
in thickness from a few centimetres to several tens of 
metres, or as lens-shaped bodies (ред. Усенко 1975, 
с. 363; Танкилевич 1978, с. 12-14, 28, табл. 163; 
cf.: Полєтаєв та ін. 2013, с. 34-35, 38-40).

A range of characteristic properties defines the 
practical value of pyrophyllite slates. The main ones 
are as follows: a) mechanical properties: softness and 
plasticity, with a Mohs hardness of one to two. The 
rock has a soapy and smooth feel, is easily cleavable, 
and readily subjected to cutting, grinding, and other 
mechanical processing methods; b)  chemical inert-
ness: resistant to acids, alkalis, and other aggressive 
chemical environments; c) physical stability: electri-
cally and magnetically neutral, naturally hydropho-
bic; d) thermophysical characteristics: combine low 
thermal conductivity, high specific heat capacity, 
and minimal thermal shrinkage (Танкилевич 1978, 
с.  148-150). Owing to these properties, pyrophyl-
lite slates have been used since the medieval period. 
The geologist and archaeologist G. Ossowski was the 
first to document the association of pyrophyllite slate 
from the Slovechno-Ovruch ridge with Ancient Rus 
artefacts (Оссовский 1878).

The system of medieval quarries in the 
Yamy tract is associated with the deposit near the 
village of Rudnia-Frankivka. The pyrophyllite 
slates of this deposit are characterised by a reduced 
content of aluminium oxide (Al2O3) and an in-
creased content of silicon dioxide (SiO2). The rock 
colour varies from pink to burgundy-purple. The 
slate exhibits medium hardness, a compact struc-
ture, and a greasy feel to the touch (Жуковський 
1937, с. 26-28).



ISSN 0235-3490 (Print), ISSN 2616-499X (Online). Археологія, 2025, № 4 117

Characterisation of the Production Microregion

The Prybytky  1 settlement is located on the 
north-eastern outskirts of the village, on the west-
ern, relatively gentle slopes of the valley on the left 
bank of the Tatarynka River. The surveyed area of 
the settlement today is two hectares, a significant 
part of which is cultivated (fig. 1: 3). The settle-
ment was first discovered and described in 1983 
by R. S. Orlov, who, in a small test pit, along with 
fragments of Ancient Rus ceramics, recorded pro-
duction waste and blanks of spindle whorls and 
pendant crosses made of pyrophyllite slate (Орлов, 
Терпиловский 1983, с. 62-68, рис. 14: 1–14). It is 
likely that this same settlement, but under a differ-
ent name, was known to the Director of the Zhy-
tomyr Local History Museum, V. О. Misiats. The 
researcher’s brief archaeological reports mention 
the discovery of production remnants of cross-
es at a site near the neighboring Stari Velednyky 
village (Місяць 1956, с. 3-5). Our many years of 
searching for an archaeological site with pyroph-
yllite slate industry artefacts near the specified vil-
lage failed (see: Томашевський 2017, с. 258-259, 
262). Since 1996, work at the Prybytky 1 settle-
ment has been conducted by the Ovruch Archae-
ological Expedition of the Institute of Archaeolo-
gy of the NAS of Ukraine (Томашевський 1998b, 
с. 47).

On the opposite bank of the river, in the back-
yards of rural homesteads, the Prybytky 2 settle-
ment is located, covering an area of 1.5–2.0 hec-
tares (fig. 1: 3), also associated with pyrophyllite 
slate and possibly iron processing.

A few hundred meters north of the Prybytky 1 
settlement, in the floodplain of the river, we dis-
covered a separate site or production complex 
(Korchi  tract) with a high concentration of cross 
and bead production remains in the cultural layer.

Approxinmately 7–8 km to the west, in Quad-
rat  No.  13 of the Velednytske forestry in the 
Yamy tract (fig. 1: 2с), the expedition discovered 
and investigated a system of medieval quarry pits, 
which were industrially connected to the settle-
ment complex near Prybytky village.

During the 2002  season, archaeological work 
in the microregion was focused on the Prybytky 1 
settlement and the Yamy tract. At the Prybytky 1 
settlement, an excavation area of 140 m2 revealed 
four structures and fifteen household pits. One of 
the studied structures was most likely the remains 
of a dwelling, while the second was a workshop 
for processing pyrophyllite slate (fig. 1: 4, 5). Most 

of the investigated objects are dated to the 12th–
13th centuries.

In the Yamy tract, preliminary studies of medie-
val production quarries were conducted for the first 
time in 2002. Small-scale excavations were carried 
out in several of the most representative pits and 
quarries to study these complexes. Test trenching 
was conducted around the pits and quarries, sam-
ples of possible mineral varieties were collected, 
and a site plan of the quarries was created.

At the Prybytky  2 settlement, observations 
were made regarding the nature, thickness, and 
preservation of the cultural layer, and material was 
collected for analysis. To determine the character-
istics of the cultural layer at the Korchi tract site, a 
special test trench of 4 m2 was excavated.

It should be noted that during the work, unprec-
edented experience was gained in the study of such 
complexes — both settlements and production ob-
jects. Methodological techniques and methods for 
recording and registering the obtained information 
were developed.

Characteristics of the Cultural Layer at the Pry-
bytky 1 Settlement

The cultural layer of production settlements 
has, for the first time, become the subject of spe-
cialised research. A methodology for preliminary 
differentiated marking and subsequent mapping 
of production waste, ceramics, and other finds ap-
pearing on the surface was applied and tested. Ad-
ditionally, an algorithm was developed and tested 
for the disassembly, sorting, counting, and anal-
ysis of archaeological material extracted from a 
control excavation quadrat measuring 2 × 2 m.

The thickness of the cultural layer at the Pry-
bytky 1 settlement is relatively small, not uniform 
everywhere, and varies within approximately 25–
40 cm. The surface of the settlement’s subsoil has 
been significantly disturbed by traces of ploughing 
from different periods, including very deep recla-
mation ploughing, which in some areas has affected 
the deeper parts of archaeological feature fillings.

The composition of the cultural layer, its sat-
uration with pyrophyllite slate processing waste, 
and other categories of finds can be exemplified by 
the analysis of Quadrat B2 from the 2002 excava-
tion (table 1). Notably, the cultural layer is dom-
inated by defective remains and waste from spin-
dle whorl production, as well as raw material frag-
ments in various sizes, while ceramic fragments 
and other finds are relatively scarce.
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The settlement layer is mainly composed of ce-
ramics from the 12th–13th  centuries, with a signifi-
cant number of ceramic fragments from the 10th to 
the early 11th centuries and some fragments from the 
mid-13th to 14th  centuries. During ploughing of the 
settlement area, residents repeatedly found fragments 
and even whole slabs of pyrophyllite slate. One such 
slab, measuring 2.2 × 1.0–1.2 m, was recorded at the 
threshold of a modern household. The cultural lay-
er and the examined features of the settlements are 
rich in evidence of ironworking, including fragments 
of bloomery iron, tuyères, and slags of various types 
and sizes. These finds indicate the parallel function-
ing of pyrophyllite- and iron-processing industries 
at the settlements. It is worth noting that such coex-
istence has been observed at most specialised settle-
ments in the Slovechno-Ovruch ridge (Томашевский 
2008, с. 66; Павленко 2010, с. 161).

Characteristics of the Workshop

The remains of the workshop excavated at the 
Prybytky 1 settlement represent a slightly sunken 
area, approximately 12–15 cm deep into the sub-
soil, with amorphous contours measuring about 
2 × 3 m (fig. 1: 4, 5). It is likely that the upper part 
of the structure, probably a ground-level build-
ing, has been destroyed, while the small preserved 
sunken portion is heavily deformed (fig. 2: 1–3). 
It is possible that the depth of the foundation pit 
was influenced by the nature of the moraine sub-
soil, which consists of extremely hard dark-or-
ange clays saturated with moraine quartzites, brec-
cia-like conglomerates, and flint. The surface of the 
palaeosoil in the excavated area bears clear traces 
of ploughing from different periods and in various 
directions, including deep reclamation plough-
ing, which destroyed the remains of the structure 
(fig.  2:  4). The investigated object is filled with 
production waste, remnants of blanks, semi-fin-
ished products, and defective items, all mixed with 
fine chips and fragments of pink and white-pink 
varieties of pyrophyllite slate (fig. 2: 5–8).

No structural details of the building were ob-
served, mainly due to the degree of preservation of 
the object. Based on its shape and parameters, the 
object does not resemble the storage or waste pits 
excavated in the area.

On the exposed area of the settlement, specif-
ic artefacts — waste and defective remains from 
the production of pyrophyllite slate spindle whorls 
and crosses — are concentrated at the location of 
the object. In all other nearby excavated complex-

es, such artefacts are found only sporadically and 
are most likely intrusive from the surrounding cul-
tural layer.

Further analysis of all material recovered from 
the collapse demonstrated that we are dealing with 
the remains of a single technological unit with its 
own distinct style. It was also noted that during 
material processing, certain fragments originating 
from different parts of the collapse belonged to the 
same original item — semi-finished products and 
spindle whorl blanks. The nature and composition 
of the investigated collapse-filling (its compact-
ness, density, and consolidation) clearly indicate 
that it resulted from a single, simultaneous event.

 Taken together, these observations allow us to 
reasonably assume that, in this case, the preserved 
remains (under the specific conditions of the site) 
represent a production building — a workshop.

Regardless of the interpretation of the object 
and the origin of its contents — an array of chips, 
defective products and production waste — wheth-
er it represents the workshop itself or, perhaps, an 
outflow from an object that did not fall within the 
area of our excavation (which is unlikely), its sig-
nificance remains unchanged. This uniquely dated, 
single-phase, essentially sealed production com-
plex — investigated for the first time — is crucial 
for understanding the mechanisms of the Ovruch 
pyrophyllite slate industry.

To our knowledge, no prior research has been 
conducted on similar production sites. Therefore, the 
entire assemblage of materials from the workshop 
was of particular interest to us. The need to fully doc-
ument and classify the contents required the imple-
mentation of a specialised program for recording and 
registering materials, as well as their archaeomet-
ric analysis. It’s the first time we encountered such a 
dense, compacted, and highly mineralised filling of 
complex structure and composition. Its excavation 
required the development of a specialised methodol-

Table  1. Composition and intensity of the 
cultural layer of the Prybytky 1 settlement

Components of the cultural layer Amount
Stone fragments and debris of 

pyrophyllite slate, kg 8.3

Waste and defective blanks of spindle 
whorl production, items 355

Fragments of ceramics, items 53
Individual finds, items (fragment of 

glass bracelet) 1

Slags, items 12
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Fig. 2. Prybytky 1, production workshop: 1 — collapse spot at the moment of detection; 2 — collapse spot during sampling; 
3 — foundation pit deepening; 4 — traces of ameliorative ploughing on the surface of the palaeosoil; 5–6 — collapse recording, 
traces of chips; 7–8 — wastes of spindle whorl production in the workshop collapse

ogy and the use of specific tools. The extracted fill-
ing was subsequently analysed through sieving and 
washing, followed by sorting and measurement. This 
detailed research approach made the excavation pro-

cess extremely labour-intensive and time-consum-
ing. The same applies even more to all subsequent 
stages of laboratory processing, documentation, ar-
chaeometric study, and statistical analysis.
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Fig. 3. Prybytky 1, fragments of pottery from the workshop collapse

Within the workshop filling, 2,590  defective 
remains and waste from spindle whorl production 
were recorded, along with 49 fragments and blanks 
of pectoral crosses and beads, 80  small ceram-
ic fragments (including 13  rim sherds), and two 
fragments of twisted glass bracelets. Various-sized 
pieces of pyrophyllite slate and chips were sepa-
rately collected. The main group of profiled upper 
ceramic fragments found in the filling allows us to 
date the workshop to the late 12th — early 13th cen-
turies (fig. 3: 1, 3–13). Some of the recovered rims 
may belong to a later period (fig. 3: 2).

Below, we briefly examine each category of 
finds that comprised the workshop’s filling.

Mineral Composition of the Workshop Filling

The primary mineral component of the work-
shop filling consists of pyrophyllite chips mixed 
with unprocessed fragments and pieces of pyroph-
yllite slate of various sizes, all bearing traces of 
processing.

Fragments of Pyrophyllite Slate.
During the excavation, sieving, and sorting pro-

cess, the entire assemblage of pyrophyllite slate 
fragments was divided into two size-weight groups: 
small and medium-sized fragments (fig.  4:  1, 2). 
Large pieces over 10 × 10 cm in size, which formed 
the main bulk (3/4 of the filling) of the workshop 
excavated at the Nahoriany  settlement (Павленко 
2005, с.  200, табл.  4), were not recorded in the 
workshop at the Prybytky 1. This can be explained 
by both the degree of preservation of the workshop 
and the fine-grained structure of the white-pink va-
riety of pyrophyllite slate found in the quarries of 
the Yamy  tract, which does not form large slabs 
or blocks of raw material. Additionally, the limit-
ed surface exposures of rare slate varieties like-
ly compelled craftsmen to use the more decorative 
and possibly expensive raw material as efficiently 
as possible, minimising waste.

The workshop collapse also contained 
196  small stones (quartzites, breccia-like con-
glomerates, pebble-like nodules, and unprocessed 
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Fig. 4. Prybytky 1: diagram (1) and table (2) showing the distribution of categories of mineral components from the workshop filling

Fig. 5. Prybytky 1, mineral components of the workshop: 1 — fractions of pyrophyllite chips, 2–4 — fragments of pyrophyllite 
slate of different sizes; 5 — defective items and spindle whorl blanks with chips in the inner channel, 6 — washing process of 
small fractions of chips from the workshop collapse
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flint fragments), with a total weight of approxi-
mately 2.5 kg, along with small fragments of fired 
clay and tiny charcoal particles.

Chips.
For the first time, the pyrophyllite chips were ex-

amined as a subject of special scientific interest. In 
total, more than 9 kg of fine pyrophyllite chips were 
recovered during the washing and sorting of the fill-
ing, accounting for 21.84 % of the total weight of 
the workshop’s mineral content (fig. 4: 1, 2).

To better understand the composition of the 
chips, a control sample representing 100 % of the 
total volume was selected and divided into distinct 
size categories using specialised sieves with vari-
ous mesh sizes (fig. 5: 6). The following fractions 
of pyrophyllite chips were identified: fine granu-
lar particles, crystals, and flakes up to 1.0–1.5 mm 
in size; crystalline and granular slate chips rang-
ing from 1 to 7  mm; slate fragments of various 
shapes up to 15 mm in size (fig. 5: 1–4). Addition-
ally, round, hard, semi-transparent grains — pos-
sibly quartz crystals — were identified as a sepa-
rate category.

Waste and Defective Remnants from Spin-
dle Whorl Production.

The production-related artefacts found in the 
workshop filling can be divided into defective piec-
es and manufacturing waste. Defective blanks, de-
pending on the stage of production, distinctive fea-
tures, and functionality, are categorised into sever-
al groups: rectangular or square-shaped blank tiles 
(“tablets”) (fig. 6: 1–5); blanks with a drilled central 
hole (fig. 6: 6–17); blanks with a turned cone on one 
or both sides (fig.  6:  18–29); damaged, nearly fin-
ished, and unfinished spindle whorls, as well as their 
fragments (fig. 6: 33–37, 40). Manufacturing waste 
includes “corners” — fragments of blanks left over 
after turning the spindle whorls (fig. 6: 30–32) — and 
small cone chips from the spindle whorls (fig. 6: 38–
39). The previously discussed chips also belong to 
spindle whorl production waste. For each identified 
group of defective items and waste, smaller subcat-
egories with specific volume-weight characteristics 
were distinguished. Graphical representations of the 
defective finds and the distribution of waste groups 
in the workshop filling are provided in the table (ta-
ble  2). Additionally, we attempted to illustrate the 
technological processes that generated various cate-
gories of spindle whorl production waste and to pres-
ent their characteristic types of defects (table 2).

Without delving into a detailed analysis of each 
artefact group found in the workshop filling or the 
spindle whorl manufacturing process (which has 

been examined previously, see: Томашевський, 
Павленко, Петраускас 2003, с.  135), we high-
light some of the most interesting observations. 
Among the production-related artefacts in the 
workshop filling, manufacturing waste predomi-
nates, making up 60 % of the total. A small per-
centage (1–2 %) of defective remnants and waste 
from each production stage consists of items that 
accidentally fell out of the production chain  — 
possibly lost by the craftsman for various reasons. 
Another portion includes items that were inten-
tionally discarded at different stages of produc-
tion. The highest percentage of defective pieces in 
the spindle whorl production process at the Pry-
bytky 1 workshop was observed during the grind-
ing of the whorl cone.

The relatively small percentage of blanks found 
in the workshop filling at the Prybytky  1 settle-
ment, compared to the excavated workshop in Na-
horiany (Павленко 2005, с. 201, табл. 5), is likely 
due to the need for more efficient use of the rarer 
raw material.

Additionally, two small fragments of twisted 
glass bracelets and six slag fragments were dis-
covered in the workshop filling. However, no iron 
objects, including tool fragments, were recorded in 
the examined workshop collapse.

Manifestations of Standardisation

Researchers have long noted the high degree of 
standardisation in spindle whorls made from pyroph-
yllite slate (e.g.: Янин 1956, с. 189; Розенфельдт 
1964, с. 221). The mass quantity of defective blanks 
and spindle whorl production waste, observed from 
the very beginning of our research on production 
settlements, along with their subsequent measure-
ments and archaeometric analysis, confirm a re-
markably high level of standardisation for that time. 
One of the primary objectives of our study is to re-
construct the final product, which is largely absent 
from the settlement record. Over the entire course 
of our research on production settlements of the 
Slovechno-Ovruch ridge, only a single intact spin-
dle whorl has been discovered that can be consid-
ered a finished product. Therefore, we aim to iden-
tify the dimensional and proportional standards of 
pyrophyllite slate spindle whorls by analysing de-
fective items and production waste.

For statistical analysis and classification, we 
selected artefacts from the final stages (IV–V) of 
spindle whorl manufacturing — those with a pre-
cisely cut (ground) cone to a certain height, free 
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Fig. 6. Prybytky 1, workshop. Samples of semi-finished products, defective products and wastes of spindle whorl production: 
1–5 — blank tiles, 6–17 — tiles with a drilled hole; 18–29 — blanks rejected in the process of cone grinding; 30–32 — “corners”; 
33–40 — defective spindle whorls and their fragments
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from deformation caused by chipping, and with a 
clearly defined base surface. The ability to measure 
all key parameters was also considered: d — the in-
ner hole diameter, h — cone height, D base — di-
ameters of the base surface (up/down), D max — 
maximum diameter of the grinded cone, and α — 
the angle of the cone surface relative to the base 
surface (fig. 7). As a result, a sample of 172 blanks 
was formed for analysis. The parameters of the up-
per and lower cones of defective spindle whorls 
and double-sided cone blanks were recorded sepa-
rately, slightly increasing the sample size.

A correlation-regression analysis confirmed the 
interrelation between several parameters that de-
termine the spindle whorl’s shape: the cone height, 
the angle of the spindle whorl’s cone, the maxi-
mum diameter, and/or the diameters of the flat sur-
faces (bases) of the spindle whorl. However, no 
correlation was found between the inner hole di-
ameter and the other parameters.

Through statistical classification, all key param-
eters were grouped into several categories, clear-
ly represented in the graphs as peaks (fig. 8: 1–4). 
The parameter distribution ranges are quite broad. 
However, a notable trend is observed: three interre-
lated parameters (height, maximum diameter, and 
base diameter) share the same peak frequencies (ta-
ble 3). We assume that these three groups reflect the 
existence of three size categories of spindle whorls 
(fig. 9: 2). At the same time, we acknowledge some 
variability within these standardised ranges.

Almost all spindle whorls produced in the 
workshop were of a truncated biconical shape. 
The production-related material we analysed from 
the Slovechno-Ovruch ridge provides no evidence 
of barrel-shaped spindle whorl production. There 
is no confirmation of an additional technological 
process  (stage) involving the transformation of 
biconical spindle whorls into oval-barrel-shaped 
ones within the Ovruch production technology. 
We assume that the barrel-shaped spindle whorls 
found in Ancient Rus settlements outside the ridge 
resulted from functional wear rather than inten-
tional shaping during production.

When determining (or reconstructing) the 
workshop’s spindle whorl standards, it is essen-
tial to consider the colour-morphological charac-
teristics of defective blanks and waste (structur-
al and textural features of the raw material). For 
the workshop materials, we identified seven col-
our-morphological groups (table  4). Notably, the 
vast majority of the workshop’s blanks and waste 
are in various shades of pink.

On the Issue of Cutter Reconstruction

The question of tools, particularly cutters, 
lathes, and machining units, is one of the most in-
triguing aspects of our research. Solving this issue 
through modelling requires an in-depth specialised 
analysis and reconstruction that considers the min-
eral properties of the rock, the characteristics of 
the metal, and numerous other significant factors. 
We are developing various models based on ex-
perimental and computer simulations. This work 
is ongoing, and as it progresses, our understand-
ing of the technological process and tools will be 
refined and expanded. At present, we can propose 
a preliminary reconstruction of certain cutter de-
tails based on observations of artefacts found in 
the workshop’s filling.

In attempting to reconstruct the cutter, we pro-
ceed from the assumption that, given the large-
scale production of spindle whorls, the use of a 
handheld cutter would have been inefficient. We 
can state with a reasonable degree of certainty that, 
both in terms of stages and technology, the drilling 
of the central hole was separate from the cutting of 
the spindle whorl’s cone and preceded it. The cut-
ter likely had a bracket (fig. 9: 1a), which, during 
the cone-cutting stage, entered the pre-drilled hole 
to ensure precise centring of the spindle whorl.

Current data suggests that the cutter most like-
ly had a single blade. The cutting edge of the cut-
ter’s blade was probably straight, as nearly all 
blanks from the relevant production stages exhibit 
a smooth, straight-sided cone (fig. 9: 1b).

Observations of the production waste — spe-
cifically the “corner” fragments  — suggest that 
the cutter blade may have been double-edged 
(fig.  9:  1b–c). Additionally, the opposite side of 
the cutter might have had a rather complex profile. 
It is also possible that the cutter featured a hori-
zontal cutting surface (fig. 9: 1d), although we do 
not rule out the possibility of specialised finishing 
of the spindle whorl base surfaces. These prelimi-
nary observations lead us to reconsider the recon-
struction of the cutting tool and the spindle whorl 
manufacturing process proposed by R. L. Rosen-
feld (Розенфельдт 1964, с. 220, 221, рис. 1).

During the measurement of production waste 
and defective items from the workshop filling, 
the angle  (α) of the ground cone’s surface rela-
tive to the base of the spindle whorl was recorded 
and measured statistical classification of precisely 
measured angles (a sample of 187 data points) al-
lowed us to determine both the boundary values 
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and the most frequently occurring angles. Based 
on these ranges and distribution peaks, graphical 
reconstructions were produced, illustrating the 
most commonly used cutter variations (fig. 10).

Traceological Observations

Tool marks were recorded on approximate-
ly 90  % of all examined spindle whorl remains 
and production waste. We distinguish several 
groups of these marks: а) various types of mark-
ings at different stages: blank markings (fig. 11: 1), 
marking and centering  (punching) the drill-
ing point (fig.  11:  2), compass markings for the 
spindle whorl cone diameter (fig. 11: 4); b)  trac-
es of breaking, chopping, and possibly sawing 
the blanks (fig. 11: 3); c) surface treatment traces 
on blanks and semi-finished products (polishing, 
grinding, cutting, trimming, and shearing marks) 
(fig. 11: 5–8); d) drilling traces: concentric marks 
on the inner hole walls (fig. 11: 10), signs of drill 
play and vibration, and partially drilled holes in 
blanks (fig. 11: 9); e) cutter marks on the cone sur-
face of blanks (fig. 11: 12–17) and on the inside of 
the “corners” — fragments of blanks left over after 
turning the spindle whorls (fig. 11: 11).

Recording and analysing technological trac-
es on defective blanks and spindle whorl produc-
tion waste allow for a detailed reconstruction of 
the manufacturing process, clarification of the se-
quence of technological operations, identification 
of tool sets, and examination of their structural 
features.

Production of Crosses and Beads

During the analysis of the workshop de-
bris at the Prybytky  1 settlement, 27  defec-
tive cross pendants and their fragments were 
found (fig.  12:  17–41), along with 16  rhomboi-
dal blanks (fig. 12: 1–16), of which six had par-
tially cut rays (fig. 12: 11–16), five bead blanks 
(fig. 12: 42–46), and other production remnants. 
Over the course of research at the Prybytky 1 set-
tlement and its surrounding industrial area, the 
collection of defective products and production 
waste related to crosses and beads has grown to 
over 400 items. Archaeometric analysis allowed 
us to reconstruct the sequence of manufacturing 
operations for crosses (fig. 13), identify the most 
common causes of defects, classify cross pendant 
types and variations, and determine raw material 
preferences (Павленко 2006).

The primary production stages for cross pen-
dants included: preparation of rhomboidal blanks, 
marking, cutting of rays, drilling of suspension 
holes, polishing, and grinding. Several minor in-
termediate operations might have been employed 
at various production stages (fig.  13). The most 
common defects occurred during the cutting of 
rays, as well as breakage of the upper ray when 
drilling tiny suspension holes (up to 2 mm in di-
ameter).

The dimensions of rhomboidal blanks varied, 
with edge lengths ranging from 12 to 44 mm and 
thicknesses between 5 and 13 mm. The most com-
mon sizes were 12–18 × 16–24 mm, with thick-
nesses of 4–8 mm. Finished crosses also displayed 
considerable diversity, ranging from 20 × 29 mm 
in length and 10–14 mm in width.

Among the crosses from the settlement, three 
main types can be identified. The vast majority 
are four-pointed crosses, most of which have a 
horizontal bar shorter than the vertical one. Based 
on their cross-sections, they can be classified as 
square, octagonal, round, or oval (fig.  13). The 
second type consists of four-pointed pendant 
crosses (five specimens in total), where the hori-
zontal bar is longer than the vertical one, and two 
suspension holes are drilled on its arms  (rays) 
(fig. 13). These crosses were likely intended for 
necklaces. The third type — floral crosses (with 
rays shaped like stylised flowers)  — is repre-
sented by four broken crosses and nine damaged 
blanks (fig. 13).

Bead production waste from the workshop is 
relatively scarce, providing only a general idea of 
the manufacturing sequence: the creation of prism-
shaped (four-, six-, and eight-sided) and cylindri-
cal blanks, drilling of a through-hole along their 
length, sawing and cutting the blank into separate 
beads, final shaping, and polishing.

For the manufacture of both crosses and 
beads, highly decorative varieties of pyrophyllite 
slate were selected (fig.  12;  13). These includ-
ed pink, lilac, dark red, and sealing-wax-colour-
ed varieties with a layered structure and round, 
hard grain-like inclusions ranging in colour from 
white-cream to bluish-grey (fig. 12: 1–2, 15–16, 
25, 42; 13; 14:  2, 3). No direct correlation has 
been identified between the structural and textur-
al properties of the raw material and the size or 
shape of the crosses.

In the workshop debris (four specimens) and 
the cultural layer of the settlement (16 specimens), 
grey crosses with white veins, bands, and granu-
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referred to in archaeological literature as “kor-
sunchyk crosses”.3

To our knowledge, no comprehensive study 
has been conducted on known stone cross pen-
dants (“korsunchyk crosses”) in terms of typolo-
gy or mineralogical composition using specialised 
analyses. The issue of “korsunchyk crosses” re-
quires further research based on our findings, al-
lowing for a more systematic distinction between 

3	 The term “korsunchyk” is used to refer to a certain type of 
crosses, both stone and metal, worn on the body. It is quad-
rangular in shape, equilateral or with an elongated verti-
cal arm, with straight or slightly widened ends. In the An-
cient  Rus period, the word “korsunchyk” was not used. 
The widespread use of the term has been recorded since 
the end of the 19th  century in the works of antiquity col-
lectors, archaeologists, and art historians. The earliest writ-
ten mention of the term dates back to the mid-19th century, 
in a description of the life of the Old Believers communi-
ty in Kyiv. The spread of the term is associated with the 
authority of N. P. Kondakov, who suggests that the word 
“korsunchyk” indicates the place of production or import of 
such artefacts (more details, see: Беляев 2017, с. 531-533, 
540-542). In the scientific literature and among archaeolo-
gists, the term is used in at least three meanings known to 
the author: 1) to all small body crosses, regardless of mate-
rial, 2) only to body crosses made of stone, 3) to body cross-
es made of decorative varieties of stone (marble, steatite, 
porphyry, jadeite, etc.). It is in the latter sense that the term 
is used in the text of the article.

Table 2. Prybytky 1, workshop. Distribution of production artefacts, defective products and spindle 
whorl manufacturing waste by production stage

lar inclusions (fig.  12:  36–38) were discovered. 
These resemble marble in appearance. It is possi-
ble that some of these items underwent deliberate 
exposure to high temperatures and/or specific ther-
mochemical or organic reactions (fig.  13). Such 
treatment might have been used to create a mar-
ble-like effect  2. Pyrophyllite slate crosses found 
at Ancient Rus sites outside the range have been 

2	 R.  Spirģis published two crosses made of natural asphalt 
(a mixture of bitumen and quartz grains), found in Riga 
and visually very similar to products made of pyrophyllite 
slate. The researcher interpreted these artefacts as evidence 
of pilgrimage to the Holy Land. He suggested that the grey 
marble-like crosses produced in the Ovruch workshops were 
imitations of valuable pilgrimage souvenirs (Спиргис 2017, 
с. 576-577, рис. 13; Spirģis 2018, pp. 497-498). A. E. Musin 
likewise did not rule out the possibility of similar imitations 
of pilgrimage insignia: he proposed that some of the 
dark green crosses with light green inclusions found in 
Novgorod were made from local minerals and imitated 
pilgrim crosses carved from crocoite (Мусин 2003, с. 149-
150; 2009, с.  233-234). However, it has been suggested 
that small stone pectoral crosses (so-called “korsunchyks”) 
were not perceived as pilgrim eulogies in Ancient Rus. The 
association with the “relics of holy places” emerged only in 
the 18th–19th centuries (Беляев 2017, с. 539, 541). It should 
also be noted that there are doubts regarding the existence 
of a developed production and wide distribution of marble 
crosses in Byzantium, Asia Minor, and the Levant in the 
12th–13th centuries (Беляев 2017, с. 538).
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products made within the pyrophyllite slate indus-
try and similar items produced from other miner-
als and regions.

The discovery of “marble-like” pectoral cross-
es within the same production complex as spin-
dle whorl and pyrophyllite slate cross manufactur-
ing waste suggests the possibility of reattributing 
some known “korsunchyk crosses” based on fu-
ture mineralogical analysis. This calls for a reas-
sessment of existing collections, especially those 
formed outside the Slovechno-Ovruch ridge.

In addition to cross and bead production waste, 
a fragment (1/4) of a pyrophyllite slate tile blank 
was found in the workshop filling, possibly intend-
ed as an icon or devotional plaque. One surface of 
this blank features an engraved cross, while the op-
posite side bears an incised halo outline of a saint’s 
face (fig. 14: 2). Other finds include a tile fragment 
with a dashed drawing in the form of a ship or tri-
dent (fig. 14: 4), а blank (fig. 14: 6) and a spindle 

whorl (fig. 14: 5) with a grid-like marking, frag-
ments of a rectangular tile (fig. 14: 1) and a spindle 
whorl (fig. 14: 5) with notches on both surfaces.

From the microregion near Prybytky, two am-
ulets bearing highly intriguing signs and symbols 
are also known; they are currently preserved by lo-
cal historians.

Study of Surface Exposures of Pyrophyllite Slate 
and Medieval Quarries

The quarries in the Yamy tract represent a sys-
tem of spoil heaps and pits of various sizes, ranging 
from 1.0–1.5 to 8–12 m in diameter, with depths of 
0.3 to 2.7 m. Large and deep pits are evidently as-
sociated with extraction activities, whereas small-
er ones are linked to prospecting and exploration 
of raw materials. The area containing the quarries, 
situated on an elevated rocky oak forest with relic 
vegetation, covers 300 m2.

On this site, trial excavations were conducted in 
five quarry pits, two elevated spoil heaps, and several 
areas presumed to contain a cultural layer outside the 
pit-spoil complex. The fillings and spoil heaps con-
sist of a dense, compacted mixture of mineral frag-
ments of various sizes (quartzites, pyrophyllite slate), 
mineralised loamy podzolic soil, and an extensive 
root system of the forest vegetation. These condi-
tions significantly complicated standard archaeolog-
ical excavation procedures, necessitating the use of 
specialised tools and techniques. Despite these chal-
lenges, it was possible to determine the typical struc-
ture of fillings and the stratigraphy of such objects.

In the investigated quarries, all possible vari-
eties of pyrophyllite slate were sampled. Along-
side rock fragments (a total of 1,150 specimens 
collected), 250 artefacts (18 % of the total) were 
found, exhibiting clear traces of primary process-
ing, surface polishing, and cutting of ends and 

Fig.  7. Measurement scheme of pyrophyllite slate spindle 
whorl parameters.

Table 3. Ranges and peaks of distribution of 
main dimensional parameters of blanks

Parameters Distribution 
peaks, mm

Distribution 
range, mm

Cone height (h) 4 5 6 2.5–12
Base 

diameter (D base) 14 16 18 12–22

Max. cone 
diameter (D max) 19 22 25 17–31

Hole diameter (d) 6–7 5–8
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edges. In the cultural layer surrounding the quar-
ry pits, tiles were discovered that, in form and 
processing technique, resembled spindle whorl 
blanks found at production settlements (fig. 15). 
This suggests that, in addition to extraction, some 
initial processing of raw materials may have tak-
en place on-site.

Research confirmed that surface exposures of 
pyrophyllite slate are often accompanied by boul-
ders of red Ovruch quartzite.

The system of medieval quarries in the 
Yamy  tract is associated with a pyrophyllite slate 

deposit explored by a geological field party in the 
1930s, 1950s, and 1970s near the village of Rud-
nia-Frankivka. The deposit is located to the south 
and west of the village, in the Kamiana Hora tract — 
a hill with gentle slopes. Here, pyrophyllite slates lie 
close to the surface, beneath a thin layer of alluvial 
sands. Geological reports mention small pits from 

Fig. 8. Prybytky 1, workshop. Frequency diagrams showing distribution of values for the main parameters of defective blanks: 
1 — diameter of the inner hole; 2 — height of the chiselled cone; 3 — diameter of the base surface; 4 — maximum diameter of 
the chiselled cone. On the x-axis — value of parameters, on the y-axis — frequency of distribution

Table 4. Colour-morphological and structural-
textural features of raw materials

Groups %
White-light pink, different structure 4.6

Pink, all shades, monotonous 62.8
Pink, all shades, granular inclusions 22.4

Pink, all shades, thinly layered 2.5
Lilac, all shades, different structure 1.2
Violet, all shades, different structure 0.4

‘Jewel-like’, different structure 6.1

Fig.  9. Graphical reconstructions: 1  — variant of a cutter: 
а — a bracket, b–d — cutting surfaces (internal, external, 
horizontal respectively); 2  — variants of dimension groups 
(standards) of finished products
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Fig. 10. Graphical reconstructions of cutter variants based on the distribution of values of the angle (α) of inclination of the 
chiselled cone surface relative to the spindle whorl’s base surface : а — range of values; b — number of cases

Fig. 11. Prybytky 1, workshop and site. Tool marks on waste and blanks

which the local population extracted slate for their 
own use throughout the 20th century (Жуковський 
1937, с. 26-28; Воробьёва, Костенко 1955, с. 10-
11; Поданев, Дадей 1976, с. 71-72). The medieval 
workings we discovered in the Yamy tract may not 
be the only ones. This area requires an additional 
detailed archaeological survey.

Programme for Collecting Information on Artefacts 
of Pyrophyllite Slate in Ancient Rus and Europe 

In parallel with processing field materials 
from the specialised workshop settlements of 
the Slovechno-Ovruch  ridge, we are systemat-
ically gathering data on workshop finds and evi-

0         2 cm

1

2

3 4 5

6 7 8

9

10

11

12 13 14 15 16 17



ISSN 0235-3490 (Print), ISSN 2616-499X (Online). Археологія, 2025, № 4130

Fig. 12. Prybytky 1, workshop. Samples of blanks and waste from the production of crosses and beads: 1–11 — diamond-shaped 
blanks; 12–18 — blanks at the stage of cutting out cross beams (rays); 19–41 — defective crosses; 36–38 — marble-like crosses 
(“korsunchyks”); 42–46 — remnants of bead production

dence of production (defective items, waste, and 
semi-finished products) of pyrophyllite slate spin-
dle whorls in Ancient Rus settlements beyond the 
ridge. A programme is also being carried out to 
collect information on the concentration of py-
rophyllite slate spindle whorls in major settlement 

centres of Ancient Rus and Europe, as well as on 
their discovery in monetary-hoard complexes and 
burial sites.

As a subject of scientific interest, spindle 
whorl production is self-sufficient; its primary ar-
tefacts (waste and defective items) require clas-
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sification and typology, as we have previously 
noted. Since the layers of specialised settlements 
and workshop fillings predominantly contain de-
fective, damaged, and broken items, it is difficult 
to define clear production settlement standards 
based on them. However, we have reason to be-
lieve that the analysis and archaeometric study of 
a large series of finished products — taking into 
account probable changes in spindle whorl shape 
and size during use  — will allow identification 
and examination of standard groups with reason-
able accuracy.

By comparing these size-proportional groups 
and mineral-raw material characteristics while 
considering the specific technological signa-
tures of workshops, we can distinguish items pro-
duced in particular specialised settlements among 
collections of finished spindle whorls. This ap-
proach enables us to reliably trace the path of an 
item from the quarry through a specialised set-
tlement workshop to the end user. The materi-
als from the production microregion of Prybyt-

ky — Cherevky (Yamy), due to their unique min-
eral characteristics, offer a rare opportunity for 
such archaeological analysis.

To illustrate the correlation possibilities arising 
from the study of series of finished products, we 
refer to the results of analysing a collection of py-
rophyllite slate spindle whorls from the city and 
surrounding areas of medieval Pereiaslavl Ruskyi 
(modern-day Pereiaslav in Kyiv Oblast), which we 
have previously introduced into scientific circula-
tion (Павленко 2001, 2003).

The examined collection consists of 189  py-
rophyllite slate spindle whorls, of which 
163  (86.2  %) were suitable for analysis. Biconi-
cal spindle whorls account for 55.8  % of these 
(91  specimens). Among them, a subgroup of 
whole, undamaged artefacts with clear parameters 
was selected, comprising 60  specimens. As a re-
sult of the analysis, six spindle whorls (10 % of 
those examined) were identified as matching the 
size and colour-morphological features (raw mate-
rial characteristics) of the standard types tentative-

Fig. 13. Prybytky microregion. Scheme of the sequence of production operations, stages in the manufacturing of crosses from 
pyrophyllite slate
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ly established in our study of materials from the 
Prybytky 1 workshop settlement.

Using our proposed methodology, collections 
of spindle whorls from Kyiv’s Podil (Черновол 
2008) and rural settlements of Chernihiv Polissia 
(Веремейчик 2008) have been analysed and intro-
duced into scientific discourse.

Unfortunately, most researchers limit their pub-
lications to merely listing the number of pyrophyl-
lite slate spindle whorls found during excavations, 
occasionally noting their shapes and individual 
dimensions. Although recent publications on An-
cient  Rus cities provide some data on the strati-
graphic distribution of pyrophyllite slate spindle 
whorls, this information is often insufficient for 
compiling complete collections, conducting com-
prehensive analyses, or comparing them with finds 

from other Ancient Rus settlements and materials 
from the specialised workshops of the Slovech-
no-Ovruch ridge.

Given our experience and the wide distribu-
tion of medieval settlements where pyrophyllite 
slate spindle whorls are found (Western Europe — 
White Sea — Ural  region — Black  Sea — Bal-
kan Peninsula), we deemed it appropriate to pro-
pose a simplified, publication-adapted tabular ver-
sion of an electronic database (fig. 16). This allows 
for the comparison of collected observations on a 
standardised basis.

It should be noted that a number of special-
ised studies have addressed the distribution of 
pyrophyllite slate products — primarily spindle 
whorls — across a vast area that includes Scan-
dinavia (Андрощук 1999, с.  160-161; Sjöbeck 

Fig. 14. Prybytky 1, site: 1, 3–6 — fragments of waste and defective blanks with graffiti; 2 — a fragment of an icon-image
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Fig. 15. Yamy tract, quarries. Fragments of pyrophyllite slate blanks with traces of surface and facet treatment
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Fig. 16. Online access (QR code) to the electronic database

2016, pp.  40-44), the Baltic region (Антоне-
вич 1960; Мугуревич 1965, с. 35-42; Shirouk-
hov 2024), Germany (Herrmann 1963; Gabriel 
1977, pp. 124-129; 1988, pp. 199-203; Biermann, 
Pust, Ansorge 2007), the Czech Republic (Sláma 
1990; Kouřil, Přichystal 2022), Poland (Woło-
szyn 2003, mapa 37; 2007, s. 185-187, ryc. 6; Li-
sowska 2013, s.  136-138, 221-224), the Lower 
Danube area (Комша 1987; Перхавко 1999; Йо-
тов 2017, 2022, с.  64-68), Chersonesus-Korsun 
(Якобсон 1985, с.  118-119, 126; Колесникова 
2006, с.  129-130, 132, 140), and Volga Bulgar-
ia (Якимов 1992). The list of authors and publi-
cations is far from exhaustive. These studies ex-
plore the chemical and mineralogical character-
istics of the artefacts and their correspondence 
to pyrophyllite slate sourced from the Slovech-
no-Ovruch ridge. They also analyse the presumed 
routes of spindle whorl distribution, the chrono-
logical framework of their arrival in various re-
gions, and the socio-economic context in which 
the exchange took place, including international 
trade networks and the transformation of the sta-
tus of such objects within new cultural and so-
cial settings. However, no comprehensive study 
has yet examined spindle whorls using a unified 
archaeometric approach and within an integrat-
ed methodological framework for investigating 
the distribution and consumption of pyrophyllite 
slate products.

Conclusion

The Prybytky — Cherevky industrial microre-
gion occupies an exceptional place among the 
monuments of the Ovruch pyrophyllite slate in-
dustry as well as in the settlement system and eco-
nomic structure of the medieval Ovruch region. 
Its uniqueness is determined by the deposits and 
surface outcrops of highly decorative varieties of 
pyrophyllite slate in the vicinity of Cherevky vil-
lage. This quarry, containing rare and exquisite 
types of mineral raw materials, was explored and 
developed by the medieval population and has no 
analogues among similar sites on the Slovech-
no-Ovruch ridge. The exclusivity of the raw ma-
terial defined the specialisation of synchronous 

industrial settlements, which focused on the pro-
duction of small pyrophyllite slate ornaments — 
pendant crosses, beads, icons, and amulets. Nota-
bly, the settlement complex near Prybytky is cur-
rently the only known site where mass production 
of crosses and icons has been documented. The 
preserved extraction and production complexes of 
the Prybytky — Cherevky microregion are mon-
uments of global significance in the fields of na-
ture, geology, history, archaeology, and technolo-
gy. They require further study and the implemen-
tation of measures for their protection.

The materials obtained from the conducted re-
search on medieval pyrophyllite slate quarries, 
production settlements, and workshops — cover-
ing the full production cycle from raw material ex-
traction to the creation of finished products — of-
fer fundamentally new insights into the manufac-
turing process of pyrophyllite slate spindle whorls 
and crosses. These findings provide a solid foun-
dation for reconstructing the technology, organi-
sation, and functioning of the medieval Ovruch 
pyrophyllite slate industry. Further fieldwork and 
analytical studies will allow for refinement and de-
tailed elaboration of our observations and conclu-
sions.
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ДОСЛІДЖЕННЯ ВИРОБНИЧОГО РЕГІОНУ ІНДУСТРІЇ ПІРОФІЛІТОВОГО СЛАНЦЮ НА ПІВДНІ 
СЛОВЕЧАНСЬКО-ОВРУЧСЬКОГО КРЯЖУ

У статті подано результати досліджень спеціалізованих пам’яток та комплексів виробничого осередку індустрії 
пірофілітового сланцю, розташованого на південних відрогах Словечансько-Овруцького кряжу в мікрорегіоні сіл 
Прибитки та Черевки. Схарактеризовані видобувні та виробничі пам’ятки мікрорегіону, їх топографічне положення, 
коротко подана історія досліджень. Особлива увага зосереджена на характеристиці специфічного культурного шару 
виробничих пам’яток, його складу та насиченості. Відображені результати перших археологічних досліджень 
середньовічних кар’єрів із видобутку пірофілітового сланцю в урочищі Ями, описана структура копалень, 
особливості стратиграфії, розглянуті різновиди мінералів, підтверджена попередня обробка сировини на місці 
видобутку.

Основна увага приділена виробничому поселенню Прибитки І, на якому археологічними розкопками 
досліджена площа 140  м2, виявлені залишки майстерні з обробки пірофілітового сланцю та виготовленню 
пряслиць для прядіння, натільних хрестиків і намистин. Заповнення майстерні містило велику кількість відходів 
виробництва, що дало змогу детально простежити послідовність етапів і технологію процесу виготовлення 
пряслиць та інших виробів. Запропонований алгоритм розбору, сортування, підрахунку й аналізу заповнення 
своєрідного комплексу. Проаналізовані всі категорії мінеральної складової заповнення майстерні: стружка, 
мінеральні-сировинні відходи, браковані заготовки, напівфабрикати та відходи виробництва. На основі аналізу 
розмірних та кольорово-морфологічних параметрів бракованих виробів та відходів, зроблені спостереження щодо 
існування уніфікованих типів пряслиць із виразними пропорційними характеристиками. Це свідчить про певний 
прояв стандартизації готової продукції. Спостереження за трасологічними слідами на артефактах дали змогу 
визначити набір інструментів, запропонувати реконструкцію різця та розглянути його конструктивні особливості. 
Коротко висвітлено виробництво натільних хрестиків. Порушено питання переатрибутації мармуроподібних 
хрестиків, традиційно відомих як «корсунчики», як виробів із пірофілітового сланцю.
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Запропонована програма збору інформації про артефакти з пірофілітового сланцю на пам’ятках Середньовічної 
Європи, що створить можливість простежити географію поширення продукції та її зв’язок із конкретними 
майстернями Словечансько-Овруцького кряжу.

К л ю ч о в і  с л о в а: Словечансько-Овруцький кряж, овруцька середньовічна індустрія, пірофілітовий сланець, кар’єри, 
виробничі поселення, майстерні, пряслиця, хрестики, намистини.
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СТАНОВЛЕННЯ І РОЗВИТОК  
СХІДНОУКРАЇНСЬКОГО ОСЕРЕДКУ  
НАУКОВОЇ ШКОЛИ  
ПРОФЕСОРА В. В. ОТРОЩЕНКА (до 80-річчя ювіляра)

Ю. М. БРОВЕНДЕР

у складі Каховської експедиції під керівниц-
твом О. М. Лєскова. А потім три польових се-
зони керував загоном у складі великої Запо-
різької новобудівної експедиції, яку очолював 
В.  І.  Бідзіля. Саме тут В.  В.  Отрощенко здо-
був великий досвід керівництва експедицією, 
а також можливість запровадити на практиці 
прогресивну методику розкопок курганів із 
використанням землерийної техніки методом 
паралельних траншей із залишенням бровок 
для стратиграфічних спостережень, що її за-
пропонував С.  Н.  Братченко (Залізняк 2021). 

Статтю присвячено етапам розвитку схід-
но-українського осередку наукової школи про-
фесора Віталія  Васильовича  Отрощенка, що 
об’єднав дослідників Луганського й Донецького 
регіонів і став потужним науковим центром 
формування та розвитку висококваліфікованих 
фахівців з археології  бронзового віку східноєв-
ропейського степу і лісостепу. 

К л ю ч о в і  с л о в а :  наукова школа профе-
сора В. В. Отрощенка, зрубна культура, епоха 
бронзи, дисертація, польовий семінар.

Нині неможливо уявити досягнення археології 
бронзового віку України, як, утім, і східноєвро-
пейської археології загалом, без наукового до-
робку знаного в Україні і далеко поза її межами 
видатного українського вченого та організато-
ра науки, доктора історичних наук, професора  
Віталія Васильовича Отрощенка (рис. 1). 

Становлення майбутнього науковця та на-
буття ним досвіду науково-дослідницької ро-
боти відбувалося в студентські роки, під час 
польових навчальних археологічних практик 
(1964–1967) на розкопках Кіровського посе-
лення та курганів у складі Керченської експе-
диції, якою керував О. М. Лєсков. 

Далекий 1968  р. став тією датою, з якої 
починається професійна біографія ювіля-
ра в Інституті археології  АН  УРСР. Спочат-
ку на посаді старшого лаборанта, а за два 
роки вже молодшого наукового співробітника 
В.  В.  Отрощенко досліджував давні кургани 

Це стаття відкритого доступу за ліцензією CC BY-NC-ND 4.0 
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.uk

Рис.  1. Виступ проф. В. В. Отрощенкa на симпозіумі  
у м. Обжицко (Польща), 2013 р.
Fig. 1. V. V. Otroshchenko’s presentation at the Symposium 
in Obrzycko (Poland) in 2013.
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Особливу увагу дослідник приділяв облашту-
ванню довгих могил, використовуючи систе-
му комбінованих бровок. 

Упродовж багатьох років (1975, 1976, 1978–
1987  рр.) В.  В.  Отрощенко досліджував давні 
степові кургани, очолюючи Запорізьку експеди-
цію Інституту археології АН УРСР. За науковим 
рівнем ця експедиція була лідером серед інших 
археологічних експедицій (Болтрик 2021).

За цей час було відкрито тисячі поховань у 
курганах доби енеоліту, бронзи, раннього залі-
за та середньовіччя. Але особливий науковий 
інтерес викликали в науковця саме похован-
ня зрубної культури. Результатом їх наукового 
осмислення стала підготовка та успішний за-
хист кандидатської дисертації «Срубная куль-
тура степного Поднепровья (по материалам 
погребальных памятников)» (1981 р.). «Зрубна» 
проблематика, як і проблематика пізньобронзо-
вого віку загалом, стала провідною в подальшо-
му науковому житті В. В. Отрощенка, хоча на-
укові інтереси ювіляра були набагато ширшими. 

У 1992  р. на запрошення автора, як керів-
ника нещодавно створеної в Інституті архео-
логії НАН України Центрально-Донецької екс-
педиції, Віталій Васильович, тоді вже стар-
ший науковий співробітник відділу археології 
енеоліту — бронзового віку Інституту архео-
логії НАН України, погодився на участь у до-
слідженнях поселень зрубної культури на Лу-
ганщині як наукового консультанта експедиції. 
З того часу сімнадцять років майже щорічно 
(1992–1998, 2001–2010  рр.) В.  В.  Отрощенко 
брав участь у розкопках цієї експедиції, кон-
сультував її, сприяючи тим самим професійно-
му зростанню її співробітників.

Археологія Східної України завжди цікави-
ла Віталія Васильовича, як регіон, що є «бать-
ківщиною» зрубних старожитностей. Увагу 
дослідника привертали численні археологіч-
ні матеріали з поховальних пам’яток, отрима-
ні в різні роки (1970-ті — початок 1990-х рр.) 
новобудівними експедиціями під керівництвом 
С. Н. Братченка, М. М. Чередниченка, І. О. Піс-
ларія, А. О. Моруженко, М. М. Бондаря та ін. 
Але тоді за рідкісним винятком отримані мате-
ріали з певних причин практично не були вве-
дені до наукового обігу.

Учні єдиної на той час на сході України, 
але відомої далеко за її межами школи архео-
логів — польовиків «школи Братченка», яка 
об’єднала молодих дослідників (Я. П. Гершко-
вич, О. Р. Дубовська, О. М. Смирнов, С. М. Сан-

жаров, В. К. Кульбака та ін.), вибирали об’єктом 
наукового пошуку переважно сферу наукових 
інтересів свого вчителя, пов’язану з катакомб-
ною культурою (О. М. Смирнов, С. М. Санжа-
ров, В. К. Кульбака). Зрубні старожитності че-
рез «зовнішню одноманітність» тоді ще не могли 
конкурувати з катакомбними при виборі теми 
досліджень, хоча кількість розкопаних похо-
вань зрубної культури в басейні Сіверського 
Дінця вражала. Час вимагав їх вивчення.

Уже наприкінці 80-х — на початку 90-х рр. 
минулого століття на сході України поступово 
починає формуватися наукова школа під керів-
ництвом В.  В.  Отрощенка. У 1989  р. за реко-
мендацією авторитетної в середовищі європей-
ських археологів провідної української до-
слідниці С. С. Березанської, авторки розкопок 
унікального поселення металургів-ливарників 
зрубної культури Усове Озеро на Сіверському 
Дінці (Березанская 1990), тоді вже досвідчений 
науковець В. В. Отрощенко згодився бути на-
уковим керівником кандидатської дисертації 
Р.  О.  Литвиненка — випускника Донецького 
державного університету (нині — Донецький 
національний університет імені Василя Стуса). 
Була визначена тема майбутньої дисертації по-
шуковця «Зрубна культура басейну Сіверського 
Дінця (за матеріалами поховальних пам’яток)». 
Трохи пізніше, у 1992 р., В. В. Отрощенко став 
науковим керівником кандидатської дисертації 
ще одного донецького дослідника, випускника 
того самого університету — В. В. Циміданова. 
Тема його дисертації ‒ «Соціальний розвиток 
населення зрубної культурно-історичної спіль-
ноти за матеріалами Східної України».

В.  В.  Отрощенко уважно поставився і до 
сфери наукових інтересів автора статті, який 
тоді досліджував поселення зрубної культури 
на Луганщині (Степанівка, Лиман) та планував 
зробити їх об’єктом свого майбутнього дисер-
таційного дослідження. Однак для чіткого виз-
начення теми дисертації і затвердження її в Ін-
ституті археології  НАН  України ще потрібен 
був час. Бракувало особисто досліджених авто-
ром побутових пам’яток. 

Отже, поступово на сході України навко-
ло В. В. Отрощенка формувався колектив мо-
лодих дослідників, наукові інтереси яких були 
пов’язані із зрубною культурою доби пізньої 
бронзи в різних її аспектах. 

Першим польовим сезоном Віталія Васильо-
вича у складі Центрально-Донецької експеди-
ції Інституту археології НАН України були роз-
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Уже перший рік розкопок капітанівсько-
го поселення засвідчив його багатошаровість 
та багаторівневу стратифікованість зрубного 
культурного пласта, представленого, зокрема, 
й матеріалами покровського типу, що зробило 
цю пам’ятку еталонною на Сіверськодонецько-
му Лівобережжі.

Новими матеріалами поселення Капітанове I 
особливо зацікавилися воронізькі колеги, які не-
щодавно (1989 р.) закінчили розкопки Мосолов-
ського поселення — унікальної пам’ятки мета-
лургів-ливарників зрубної культури на р. Битюг 
у Середній Донщині (Пряхин 1993). Культур-
но-хронологічна й типологічна близькість ма-
теріалів Капітанівського і Мосоловського посе-
лень, а також численні свідчення металовироб-
ництва, виявлені на Капітановому, викликали у 
російських колег бажання взяти участь у його 
подальших дослідженнях. Але реалізувало-
ся воно лише 1995  р. Під час робочої зустрічі 
в Донецьку прийнято одностайну ухвалу про 
продовження розкопок поселення Капітанове I.  
В окремому пункті відзначено зростання місце-
вих археологічних кадрів Донецького регіону 
(Бровендер, Отрощенко, Павлова 1995, с. 151).

Навколо розкопок Капітанівського поселен-
ня, учасником яких був В. В. Отрощенко, по-
ступово об’єднувались учні його наукової шко-
ли. 1994 р. у складі Центрально-Донецької екс-
педиції на розкопках поселення Капітанове  I 
проходила навчальну археологічну практику 
група студентів Донецького державного уні-
верситету під керівництвом Р. О. Литвиненка.

У 1995  р. розпочалися спільні українсько-
російські археологічні дослідження на терито-
рії Луганської обл., які тривали впродовж 13 по-
льових сезонів. Підставою для їх проведення 
став підписаний того самого року протокол про 
співпрацю Інституту археології НАН України та 
Воронізького державного університету над ак-
туальними проблемами доби бронзи Доно-До-
нецького регіону. Науковим керівником з укра-
їнської сторони призначено В.  В.  Отрощенка,  
з російської А. Д. Пряхіна, а безпосередніми ви-
конавцями Ю. М. Бровендера та В. І. Бєсєдіна. 

Чотири із шести польових сезонів (1993–1998) 
Центрально-Донецької експедиції було прове-
дено на Капітанівській агломерації поселень.  
Із дев’яти побутових пам’яток, виявлених на пло-
щі 1  км2, відкриття більшості яких пов’язане з 
ім’ям І.  О.  Післарія, розкопки проводилися на 
двох поселеннях — Капітанове  I (Бровендер 
2000a) і Капітанове ІІ (Пряхин и др. 2000).

копки багатошарових поселень Лиман (розкоп-
ки Ю. М. Бровендера) та Проказине (розкопки 
С. М. Санжарова), які на другий рік тривали на 
півночі Луганської обл. в Старобільському р-ні 
(1992  р.). Серед полікультурних нашарувань, 
основним на обох поселеннях був шар зрубної 
культури, репрезентований переважно матеріа-
лами розвиненого й пізнього періоду. 

З огляду на широку дискусію щодо пам’яток 
покровського типу, яка тривала серед археологів, 
чиї наукові інтереси були пов’язані з добою піз-
ньої бронзи, після вивчення Лиманського посе-
лення перспективним виявилося рішення продов- 
жити розкопки поселення зрубної культури Ка-
пітанове I (відоме тоді як ранньозрубне). Воно 
розташовувалось біля епонімного села в Ново-
айдарському р-ні Луганської обл. Його відкрит-
тя пов’язане з ім’ям луганського археолога, 
який пізніше став керівником Сіверсько-До- 
нецької експедиції Інституту археології АН УССР, 
а тоді ще студента Київського державного універ-
ситету імені Тараса Шевченка І. О. Післарія. 

У 1967 р. за участю його першовідкривача 
невеличкі розкопки поселення Капітанове  I, 
площею 64 м2, провів відомий український ар-
хеолог, дослідник доби пізньої бронзи півдня 
Східної Європи М.  М.  Чередниченко (1970). 
Отримавши «благословення» на продовження 
розкопок поселення Капітанове I від М. М Че-
редниченка, який за станом здоров’я не міг 
брати участь у розкопках, Центрально-Донець-
ка експедиція готувалась до польового сезону 
1993 р. у Капітановому.

Передчасна смерть Миколи Миколайовича 
Чередниченка у січні 1993  р. викликала в се-
редовищі східноукраїнського осередку науко-
вої школи В. В. Отрощенка ініціативу провести 
восени 1993 р. робочу зустріч із проблем архе-
ології пізнього бронзового віку півдня Східної 
Європи, присвячену його пам’яті, яку підтри-
мала археологічна спільнота. 

До заходу, який мав мобільний характер і 
проходив у трьох містах Донецької та Луган-
ської областей (Луганськ, Перевальськ, До-
нецьк), долучилось понад 30 учених з України, 
Росії та Румунії. Учасникам зустрічі було на-
дано можливість у повному обсязі ознайоми-
тися з матеріалами розкопок сіверськодонець-
ких і приазовських поселень, серед яких були 
й матеріали першого року досліджень Цен-
трально-Донецької експедиції Інституту архе-
ології НАН України на поселенні Капітанове I 
(Бровендер, Отрощенко, Павлова 1995, с. 150). 
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У контексті проведення українсько-росій-
ської експедиції на Капітанівській агломерації 
поселень постала потреба в обміні поглядами та 
позиціями між представниками різних наукових 
шкіл і держав. Уже на першому семінарі, при-
свяченому світлій пам’яті М.  М.  Чередничен-
ка, який відбувся у липні 1995 р., було окресле-
но тему для обговорення на семінарах — «Доба 
бронзи Доно-Донецького регіону». Важливим 
компонентом проєкту стала домовленість щодо 
обов’язкової публікації матеріалів семінару. Ці 
польові семінари увійшли до історії археології 
як Капітанівські. Кожний семінар розширював 
коло учасників, а також розвивав фаховий рівень 
молодих дослідників, представників двох науко-
вих шкіл — учасників міжнародного проєкту, а 
саме — шкіл В. В. Отрощенка (Ю. М. Бровен-
дер, Р. О. Литвиненко, А. М. Усачук, Л. А. Чер-
них) і А. Д. Пряхіна (В. І. Бєсєдін, О. Ю. Захаро-
ва, О. С. Саврасов, О. Б. Свістова).

Під час капітанівських експедицій разом з 
В. В. Отрощенком автор статті визначив тему 
кандидатської дисертації — «Поселення зруб-
ної спільності в середній течії Сіверського Дін-
ця», яку затверджено восени 1994 р. в Інституті 
археології НАН України. Науковим керівником 
дисертації призначено В. В. Отрощенка. 

Того самого року успішно захистив канди-
датську дисертацію Р.  О.  Литвиненко — пер-
ший представник східноукраїнського осередку 
наукової школи В.  В.  Отрощенка (Литвиненко 
1994). У 1997  р. успішно захистив кандидат-
ську дисертацію ще один його представник — 
В. В. Циміданов (1997). Цього самого року за-
хистила кандидатську дисертацію «Проблема 
вивчення первісного ремесла в археології (соці-
ально-історичний аспект)» Л. А. Черних (1997). 
Хоча Людмила Андріївна Черних не належить 
до східноукраїнського осередку наукової школи 
В. В. Отрощенка, її наукові інтереси, що стосу-
ються проблеми металовиробництва доби ран-
нього металу півдня Східної Європи, безпосе-
редньо пов’язані зі східноукраїнським регіо-
ном. Саме ця обставина зумовила її багаторічну 
участь у подальших міжнародних польових до-
слідженнях на гірничо-металургійних пам’ятках 
у зоні Картамиського мідного рудопрояву Бах-
мутської улоговини Донбасу.

Із завершенням розкопок на території Капі-
танівського археологічного мікрорайону при-
пинилися й Капітанівські семінари.

Участь В.  В.  Отрощенка в археологічних 
розкопках поселень зрубної культурної спіль-

ноти на Луганщині сприяла створенню в цей 
період наукової концепції про дві лінії розви-
тку зрубної спільноти — покровської (пізніше 
покровсько-мосоловської) та бережнівсько-ма-
ївської (Отрощенко 1994). Ця концепція сфор-
мувала новий вектор у дискусії про пам’ятки 
покровського типу, визначивши перспективи 
вивчення доби пізньої бронзи півдня Східної 
Європи. Автор статті підтримав погляди сво-
го наукового керівника і в подальшому розви-
нув їх на матеріалах побутових пам’яток Сівер-
ськодонеччини (Бровендер 2000b, 2016). 

У вивченні зрубних старожитностей поча-
ток міленіуму позначився успішним захистом 
кандидатської дисертації автора «Поселення 
зрубної культури середньої течії Сіверського 
Дінця» (Бровендер 2000b), а також докторської 
дисертації В.  В.  Отрощенка «Історія племен 
зрубної спільності» (2002).

Численні свідчення металовиробництва на 
двох досліджених розкопками Капітанівських 
поселеннях (Капітаново  I (Бровендер 2000a), 
Капітаново  II (Пряхин и  др.  2000)) створи-
ли умови для спрямування подальших польо-
вих досліджень на пам’ятки виробничої діяль-
ності доби бронзи в зоні мідних рудопроявів 
Бахмутської улоговини, раніше досліджувані 
С. Й. Татариновим (1993). Утім, ще на I Капі-
танівському польовому семінарі проблема ме-
таловиробництва доби бронзи, переважно До-
но-Донецького регіону, стала однією з найобго-
ворюваніших, а в подальшому — розширивши 
його межі до Дніпра — провідною.

На вибір саме гірничо-металургійних 
пам’яток у зоні мідних рудопроявів Бахмут-
ської улоговини як об’єкту археологічних до-
сліджень вплинули результати розкопок майже 
на всій площі поселення металургів і ливарни-
ків зрубної спільноти Усове Озеро на Сіверсько-
му Дінці (Березанская 1990) та Мосоловське 
на р.  Битюг (Пряхин 1993), а також пам’яток 
давнього гірництва й металургії на Каргалин-
ському рудному полі в Південному Приураллі 
(Черных 1997). За певними домовленостями із 
С. Й. Татариновим, який виявив і здійснив пер-
винне археологічне обстеження пам’яток в зоні 
Картамиського мідного рудопрояву, саме Кар-
тамиш було обрано науковим полігоном для по-
дальших археологічних досліджень.

Початок систематичних розкопок пам’яток 
доби бронзи на Картамиші став поворотним 
моментом у вивченні проблеми металовироб-
ництва доби  бронзи Дніпро-Донського регіо-
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ну. Але цим розкопкам передували чотирирічні 
(1995–1998) обстеження території Картамись-
кого рудопрояву спільною українсько-росій-
ською експедицією, яка в той час працювала в 
Капітановому. Завдяки розвідувальним робо-
там були обстежені вже відомі копальні (I–III) 
та стоянка зрубної культури (за С. Й. Татарино-
вим) (1993, с. 26), у подальшому інтерпретова-
на як техногенна ділянка, пов’язана зі збагачен-
ням мідної руди. Крім того, були виявлені рані-
ше невідомі гірничі виробки підземного типу 
на копальні Червоне Озеро IV, а також відкри-
то два поселення (Червоне Озеро І, ІІІ). Скру-
пульозне обстеження території Картамиського 
рудопрояву створило необхідне інформаційне 
поле для наступного етапу досліджень комп-
лексу пам’яток виробничої діяльності епо-
німного археологічного мікрорайону, як і До-
нецького гірничорудного центру загалом. Двад- 
цятирічна перерва в розкопках пам’яток епохи 
бронзи в зоні мідних рудопроявів Бахмутської 
улоговини, що їх проводив у невеликих обсягах 
С. Й. Татаринов, змінилася періодом їх систе-
матичних і масштабних польових досліджень. 
Це призвело до формування значної джерель-
ної бази та комплексного її вивчення. 

У 2001 р. на підставі нових укладених дво-
сторонніх угод про наукову співпрацю між Ін-
ститутом археології НАН України, Воронізьким 
державним університетом і Донбаським гірни-
чо-металургійним інститутом (пізніше Дон-
баським державним технічним університетом), 
що приєднався до проєкту, почала роботу спіль-
на експедиція на пам’ятках Картамиського ар- 
хеологічного мікрорайону. Початок стаціонар-
них робіт на Картамиші відкрив новий, сучас-
ний етап у вивченні як Донецького гірничоруд-
ного центру, так і Дніпро-Донського регіону  
в цілому. Уже перші польові роботи спільної 
експедиції на Картамиші продемонстрували ре-
зультативність взаємодії археологів і вчених різ-
них галузей природничо-наукового профілю у 
вивченні металовиробничої діяльності. 

З наступного, 2002 р. на Картамиському рудо- 
прояві була продовжена традиція польових се-
мінарів, покладених в Капітановому, але вже за 
темою «Проблеми гірничої археології». У липні 
2002 р. В. В. Отрощенко разом з автором стат-
ті взяли участь у роботі Каргалинського між-
народного польового симпозіуму в Оренбурзь-
кій  обл.  РФ, організованого Інститутом архео- 
логії  РАН (Є.  М.  Черних) та Оренбурзьким 
державним педагогічним університетом Ро-

сії (Н.  Л.  Моргунова) (Отрощенко, Бровендер 
2010). Тоді випала нагода встановити особисті 
контакти з дослідниками гірничої археології з 
інших країн Європи, Азії, Америки (ред. Черных 
2002), яких було запрошено на Другий міжна-
родний Картамиський польовий семінар. 

Семінар відбувся у серпні 2003  р. за учас-
тю науковців з Іспанії, Німеччини, Польщі, РФ, 
Сполучених Штатів Америки, України. Тоді 
пам’ятки Бахмутської міднорудної улоговини 
та питання їх дослідження віддзеркалилися у 
контексті світових проблем гірничої археоло-
гії, а до публікації розлогих матеріалів Другого 
семінару надіслали статті дослідники з восьми 
країн світу, зокрема з Великої Британії та Узбе-
кистану (ред. Толочко, Дорофєєв 2005). Велику 
організаційну допомогу в проведенні цього се-
мінару здійснила Лабораторія природно-науко-
вих методів Інституту археології РАН на чолі з 
проф. Є. М. Чернихом. 

У роботі семінару взяли участь також пред-
ставники східноукраїнського осередку науко-
вої школи В. В. Отрощенка (Ю. М. Бровендер, 
Р. А. Литвиненко, В. Б. Панковський, Л. А. Чер-
них), які виступили з доповідями, що безпосе-
редньо стосувалися проблеми гірничої археоло-
гії. Проблемі Донецького виробничого центру була 
також присвячена спільна доповідь В. В. Отрощен-
ка і М. П. Тупчиєнка (ред. Толочко, Дорофєєв 2005).

Наступні шість польових семінарів (ІІІ–
VІІI) були проведені в липні 2004–2009  рр. 
вже без такого великого резонансу. Останній, 
дев’ятий семінар проходив в 2010 р. в м. Ал-
чевську на базі ДонДТУ МОН України (Отро-
щенко, Бровендер 2010). 

З 2004 р. у польових умовах учасники екс-
педиції ввели в практику експерименти з моде-
лювання різних циклів металовиробничої ді-
яльності (Саврасов 2007; Загородняя, Буденко 
2011; Бровендер 2013).

Наукові результати луганських археологів, 
зокрема представників східноукраїнського осе-
редку наукової школи В.  В.  Отрощенка, були 
настільки значущими і перспективними  для 
вивчення давньої історії регіону, що 2004 р. за 
клопотанням Луганської обласної державної 
адміністрації наказом Президента НАН Укра-
їни та Міністра освіти і науки України на базі 
трьох вишів Луганської обл. — ДонДТУ (м. Ал-
чевськ), Луганського педагогічного універси-
тету імені Тараса Шевченка та Східноукраїн-
ського національного університету імені Воло-
димира Даля (м. Луганськ) було створено три 
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відділення Східноукраїнської філії Інституту 
археології НАН України: Донбаського, Луган-
ського та Східноукраїнського. Наказом дирек-
тора Інституту археології науковим координа-
тором філії був призначений В. В. Отрощенко. 

Системне накопичення археологічного ма-
теріалу під час розкопок пам’яток Картамись-
кого мікрорайону сприяли визначенню авто-
ром теми докторської дисертації «Донецький 
гірничо-металургійний центр доби бронзи», 
яку затверджено 2004 р. в Інституті археології 
НАН України. Науковим консультантом дисер-
тації призначено В. В. Отрощенка.  

Початок 2000-х  рр. виявився для ювіляра 
знаменним у значенні високої оцінки його на-
укової та викладацької діяльності з боку уря-
ду України, Міністерства освіти і науки Укра-
їни, а також закладів вищої освіти: 2002  р. 
В.  В.  Отрощенко став лауреатом Державної 
премії України в галузі науки та техніки, захис-
тив докторську дисертацію; 2003  р. став про-
фесором Національного університету «Києво-
Могилянська академія», де читав курси лекцій 
із моменту заснування у 2000 р. магістерської 
програми «Археологія та давня історія Укра-
їни»; 2005 р. його удостоєно звання професо-
ра за спеціальністю «Археологія» та почесного 
звання доктора Honoris causa ДонДТУ (м. Ал-
чевськ). Останнє В. В. Отрощенко отримав за 
багаторічну участь у спільних польових до-
слідженнях, організацію міжнародних польо-
вих археологічних семінарів, а також за цикл 
статей із проблематики гірничої археології, у 
дослідженні якої брав участь у межах держ-
бюджетної теми «Древняя история горного 
дела юга Восточной Европы (по материалам 
Картамышского микрорайона)», що її викону-
вали науковці ДонДТУ (2003–2005). 

Важливою подією у вивченні культурних 
процесів первісної доби на теренах Східної Єв-
ропи стала доповідь В. В. Отрощенка «Дніпро-
Донецький осередок культурогенези (поста-
новка проблеми)», виголошена на ІІ Луганській 
міжнародній історико-археологічній конферен-
ції восени 2005  р. (Отрощенко 2005). Постав-
лена на обговорення проблема окреслила пер-
спективи дослідницького пошуку фахівців доби 
палеометалів, а серед них і представників його 
наукової школи (Литвиненко 2007; Бровендер 
2016; Панковский 2019; Мимоход 2021).

У 2000-х рр. актив успішно захищених кан-
дидатських дисертацій, науковим керівником 
яких був В. В. Отрощенко, поповнився ще дво-

ма дисертаціями науковців його школи. Мова 
йде про донецьких археологів А.  М.  Усачука 
з дисертацією «Найдавніші псалії доби брон-
зи лісостепу і степу Євразії (технологічний і 
функціональний аспекти)») (Усачук  2007) та 
С. М. Разумова з дослідженням «Крем’яні ви-
роби населення Надчорномор’я доби ранньої 
та середньої бронзи (за матеріалами поховань)» 
(Разумов 2010).

У той же час східноукраїнський осередок на-
укової школи В. В. Отрощенка виходить на но-
вий рівень розвитку, позначений успішним за-
хистом докторської дисертації «Культурне коло 
Бабине» Р. О. Литвиненком (2009). Це був пер-
ший захист докторського дисертаційного до-
слідження представником наукової школи юві-
ляра. Зауважимо, що «бабинську» тему доктор-
ського проєкту Р. О. Литвиненка обговорювано 
й визначено на засіданнях та в кулуарах ка-
пітанівських польових семінарів (Отрощен-
ко 2018). Другою успішно захищеною доктор-
ською дисертацією представником названого 
осередку стала дисертація автора статті «До-
нецький гірничо-металургійний центр доби 
бронзи» (Бровендер 2016). Але й ця тема була 
визначена на Картамиші і виконувалась в про-
цесі жвавої наукової співпраці учасників Кар-
тамиського проєкту. На жаль, за певних обста-
вин її остаточне обговорення російською сторо-
ною, за участі одного з учасників багаторічного 
міжнародного проєкту з дослідження пам’яток 
Капітанівського і Картамиського археологічно-
го мікрорайонів, не відбулося. Утім, і сам про-
єкт, як про це висловився В. В. Отрощенко — 
один із його керівників, несподівано обірвався 
з початком гібридної війни з РФ 2014 р., зали-
шивши по собі й понині «присмак якоїсь неза-
кінченості» (Отрощенко 2018).

Попри всі негаразди, захист дисертаційних 
досліджень представниками східноукраїнського 
осередку наукової школи тривав. 2012 р. блиску-
че захистив кандидатську дисертацію «Кістяна 
та рогова індустрії доби пізньої бронзи в Північ-
ному Причорномор’ї» В. Б. Панковський (2012).  
А 2018 р. успішно захистив кандидатську дисер-
тацію «Населення нижньої течії Сіверського Дін-
ця та Донецького кряжу у заключний період доби 
пізньої бронзи» О. С. Пробийголова (2018). 

Із часом дисертаційні дослідження, присвяче-
ні проблемам зрубної спільноти західного ареалу 
ойкумени цього гігантського культурного явища, 
написані та успішно захищені першими пред-
ставниками східноукраїнського осередку назва-
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ної школи (Р.  О.  Литвиненко, В.  В.  Циміданов, 
Ю. М. Бровендер) поступово почали доповнюва-
тись роботами, написаними учнями учнів профе-
сора В. В. Отрощенка. Першою з них стала ди-
сертація О. М.  Загородньої, присвячена знаряд-
дям металовиробництва бережнівсько-маївської 
зрубної культури за матеріалами Картамись-
кого мікрорайону, написана під керівництвом 
Л. А. Черних і успішно захищена в Інституті ар-
хеології НАН України (Загородня 2014). Другим 
дослідженням нової хвилі є дисертація В. О. За-
бавіна «Зрубна культура Північного Приазов’я 
(за матеріалами поховальних пам’яток)», викона-
на під керівництвом Р. О. Литвиненка і успішно 
захищена в Інституті археології НАН України в 
2018 р. (Забавін 2018).

На черзі нові дисертації, науковими керів-
никами яких є учні східноукраїнського осеред-
ку наукової школи професора Віталія Васильо-
вича Отрощенка.

Отже, сягаючий своїм корінням у 1989  р., 
східноукраїнський осередок наукової школи 
професора В.  В.  Отрощенка, що об’єднав до-
слідників Луганського і Донецького регіонів 

став потужним науковим центром формуван-
ня та розвитку висококваліфікованих фахівців 
з археології  перехідного періоду від середньої 
до пізньої бронзи, пізнього та фінального брон-
зового віків східноєвропейського Степу і Лісо-
степу (рис. 2). Наукові досягнення представни-
ків цього осередку, реалізовані захистом кан-
дидатських і докторських дисертацій, а також 
численними науковим статтями та монографі-
ями з актуальних проблем епохи бронзи, є ре-
зультатом наполегливої праці принаймні трьох 
поколінь науковців та високого таланту Віталія 
Васильовича як науковця і педагога.

Доброзичливість, толерантність, простота у 
спілкуванні, спокій, врівноваженість — якос-
ті, притаманні Віталію Васильовичу. А висо-
кий професіоналізм, обов’язковість та вимог-
ливість дозволяють учням школи професора 
В. В. Отрощенка  досягати своєї наукової мети.

Щиро вітаємо шановного Віталія Васильо-
вича з ювілеєм, зичимо творчого довголіття та 
нових наукових здобутків.

Надійшла 18.08.2025

Рис. 2. Науковці Східноукраїнського осередку наукової школи професора В. В. Отрощенка. Зліва направо: В. В. Отрощен-
ко, І. М. Ключнева, Ю. М. Бровендер, А. В. Макаревич, І. А. Шестаков. Луганський обласний краєзнавчий музей, 2013
Fig. 2. Scholars of the Eastern Ukrainian Branch of Professor V.  V.  Otroshchenko’s research school. Left to right: 
V. V. Otroshchenko, I. M. Kliuchneva, Yu. M. Brovender, A. V. Makarevych, I. A. Shestakov. Luhansk Regional Museum of 
Local Lore, 2013
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THE FORMATION AND DEVELOPMENT OF THE EASTERN UKRAINIAN CENTRE OF PROFESSOR 
V. V. OTROSHCHENKO’S RESEARCH SCHOOL (on the occasion of his 80th anniversary)

The article describes the stages of development of the Eastern Ukrainian centre of research headed by Professor Vitaliі Otroshchenko. 
He devoted his entire life to the service of science — archeology. For many years, he explored the ancient mounds of the steppe 
Dnipro, heading the Zaporizhzhia newbuilding expedition of the Institute of Archaeology  of the Academy of Sciences of the 
Ukrainian  Soviet Republic. His particular research interest lays in burials of the Zrubna culture. The “Zrubna”  issues, as well as the 
broader problems of the Late Bronze Age, in general, became  central to the future scientific work of V. V. Otroshchenko, although 
the honoree’s scientific interests were much wider.

In 1992, at the invitation of the head of the recently created Central-Donetsk expedition of the Institute of Archaeology of 
the Academy of Sciences of Ukraine, Vitalii Vasyliovych, then the acting head of the Eneolithic-Bronze Age Department of  the 
Institute, agreed to participate in the research of the Zrubna culture settlements in Luhansk region as a scientific consultant. Since 
then, almost annually, for seventeen years (1992–1998, 2001–2010), V. V. Otroshchenko participated in the excavations of this 
expedition,  acting as an advisor and contributing to the professional growth of its employees.

In 1989, Professor V. V. Otroshchenko brought together researchers of Luhansk and Donetsk regions in the Eastern Ukrainian 
Branch which  turned into a powerful scientific centre for the formation and development of highly qualified experts in archaeology 
of transition from the Middle to the Late and to the Final Bronze Ages of the Eastern European steppe and forest-steppe. Scientific 
achievements of representatives of this Research School reflected in the defense of candidate and doctoral dissertations, as well as 
in numerous scientific articles and monographs on topical problems of the Bronze Age, are the result of hard work of at least three 
generations of scholars and the remarkable talent of Vitalii Vasyliovych as both a researcher and a teacher.

Goodwill, tolerance, simplicity in communication, and inner balance are among the qualities that distinguish Vitalii Vasyliovych. 
High professionalism, a deep sense of responsibility and exacting standards helped the students of Professor Otroshchenko's school 
to realise their ambitions.

K e y  w o r d s: Professor V. V. Otroshchenko’s Research School, Zrubna Culture, Bronze Age, dissertation, field seminar.
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Хронiка

ПАМ’ЯТІ  
ОЛЕКСАНДРА ПЕТРОВИЧА МОЦІ

18  листопада 2025  року не стало члена-корес-
пондента НАН України, завідувача відділу дав-
ньоруської та середньовічної археології Інститу-
ту археології НАН України Олександра Петро-
вича Моці.

О.  П.  Моця народився 30  травня 1950  р. в 
с. Літки Броварського р-ну Київської обл. На-
вчався на історичному факультеті Київсько-
го державного університету (1967–1972), а од-
разу після повернення з армії почав працюва-
ти в Археологічному музеї АН УРСР на посаді 
старшого лаборанта  (1974–1976). 1979  р. за-
кінчив аспірантуру Інституту археології 
АН УРСР, поклавши початок довгій та успіш-
ній науковій кар’єрі у цій установі, де пройшов 
шлях від  молодшого наукового співробітни-
ка (1979–1985), старшого наукового співробіт-
ника (1985-1986) до завідувача сектора (1986–
1996) і відділу (1996–2025).

У 1980  р. захистив дисертацію кандида-
та історичних наук «Населення Середнього 
Подніпров’я ХІ–ХІІІ  ст. за даними поховаль-
них пам’яток», а у 1991 р. — докторську дис-
ертацію «Південноруські землі в ХІ–ХІІІ  ст. 
(за даними поховальних пам’яток)». Згодом 
за наукові досягнення отримав звання профе-
сора (1997), заслуженого діяча науки і техніки 
України  (2012) та був обраний членом-корес-
пондентом НАН  України  (2003). Неодноразо-
во відзначався почесними преміями, зокре-
ма Державною премією України в галузі на-
уки і техніки  (2002), преміями НАН  України 
ім.  М.І.  Костомарова (1996) та ім.  М.С.  Гру-
шевського (2008). 

Паралельно з науковою роботою О. П. Моця 
приділяв також значну увагу педагогічній скла-
довій, працюючи за сумісництвом в різний час 
у цілій низці вищих навчальних закладів, як то 
Національному університеті «Києво-Могилян-
ська академія», Чернігівському національно-
му педагогічному університеті ім.  Т.  Г. Шев-

ченка, Київському національному університеті 
культури і мистецтв, Одеському національно-
му університеті ім. І. І. Мечникова, Переяслав-
Хмельницькому державному педагогічно-
му університеті ім.  Г.  Сковороди, Київському 
славістичному університеті, Кіровоградсько-
му державному педагогічному університеті 
ім.  В.  Винниченка, Ніжинському державному 
педагогічному університеті ім. М. Гоголя та ін. 
Під його керівництвом виконували дисертації 
десятки здобувачів наукових ступенів з різних 
установ, з яких успішно доведено до захисту 
15  кандидатів і три доктори історичних наук. 
Входив до складу кількох спеціалізованих вче-
них рад із захисту дисертацій, а також до Екс-
пертної ради Вищої Атестаційної Комісії Мі-
ністерства освіти та науки.

Науковий доробок О. П. Моці багатогранний 
і охоплює кілька складових: польові археологіч-
ні дослідження, публікаційна та організаційна 
діяльність. 
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З-під пера О. П. Моці вийшли понад 500 на-
укових та науково-популярних публікацій, серед 
яких більше 30  індивідуальних та колективних 
монографій, а також підручники та посібники, 
енциклопедичні видання. До створення ще біль-
шої кількості праць йому довелося долучитися 
у якості наукового редактора чи рецензента, а як 
члену редакційних колегій  періодичних видань 
багато років курувати середньовічні блоки бага-
тьох журналів, зокрема «Археології», «Археоло-
гічного літопису Лівобережної України», «Сіве-
рянського літопису», «Сумської старовини» та ін. 

Зі студентських років О. П. Моця щоліта прово-
див у експедиціях, беручи участь у розкопках цілої 
низки літописних давньоруських міст, городищ, 
сільських поселень та курганних могильників пів-
ночі Лівобережної України і Поросся. Серед них 
окремо варто виділити багаторічні дослідження 
ключових для регіону Подесення ранньодавньо-
руських пам’яток Х ст. — Шестовиці та Виповзо-
ва, князівських центрів Чернігова та Новгород-Сі-
верського, а також вперше розкопаного широки-
ми площами давньоруського сільського поселення 
Автуничі. Важливу роль в тематиці дослідника ві-
дігравали поховальні пам’ятки. Серед його розко-
пок вирізняються могильники Липове, Зелений 
Гай, Клонів, Яблунівка. З археології ранньомодер-

ного часу найбільш важливими стали розкопки од-
нієї з гетьманських столиць України — Батурина. 

Від маленької експедиції до великих міжна-
родних спільних проектів, в усіх випадках під ке-
рівництвом О. П. Моці формувалися дружні ко-
лективи однодумців, розвивалася наукова школа. 
Саме з його ім’ям пов’язана поява окремого відді-
лу давньоруської та середньовічної археології Ін-
ституту археології НАН України (1996), незмін-
ним керівником якого О. П. Моця був до останніх 
днів. Його бачення найбільш актуальних і пріо-
ритетних проблем археології й історії Південної 
Русі, розвитку населення і матеріальної культу-
ри середньовічної та ранньомодерної України на 
кілька десятиліть визначило головні напрями до-
сліджень як колективу відділу, так і всієї спільно-
ти археологів-медієвістів з інших наукових цен-
трів України, до об’єднання яких навколо своїх 
ідей О. П. Моця мав особливий талант.

Завжди усміхнений жартівник, Олександр 
Петрович обов’язково зіронізував би на фра-
зі про «непоправну втрату для науки», про-
те саме таким є його відхід в очах найближчих 
колег і друзів, опонентів та учнів, які завжди 
пам’ятатимуть блискучого вченого і людину, за-
кохану в археологію.

Друзі та колеги
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