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Editors’ Foreword

This volume of Bimaris Archaeology is a monograph
of one of the largest barrow cemeteries of the Ko-
maréw culture community from the Middle Bronze
Age in the upper Dniester basin in Ukraine. It pres-
ents the results of archaeological fieldwork (non-inva-
sive and excavations) from 2009-2016 and the results
of “archaeological science” research.

The research was conducted by the Upper Dnie-
ster Expedition as part of a joint Polish-Ukrainian
project of the Institute of Prehistory (now Faculty of
Archaeology) Adam Mickiewicz University in Poznan
and the Institute of Archaeology National Academy
of Sciences of Ukraine in Kyiv, and Chair of Ethnol-

ogy and Archaeology Vasyl Stefanyk National Precar-
pathian University in Ivano-Frankivsk. It was carried
out thanks to grants from the AMU Foundation and
the National Science Centre grant no. 2011/03/B/
HS3/00839 and no. 2023/49/B/HS3/00825.

The presented monograph should have been pub-
lished much earlier, but the Russian attack on Ukraine
radically changed the initial publication plans.

We dedicate this work to the heroic defenders of
Ukraine and all our Friends in the hope that after the
war won for Ukraine we will still be able to conduct
joint scientific research.






IwoNa HILDEBRANDT-RADKE

I. Geographic description of the Bukivna barrow cemetery study area

I.1. Physical geography

The archaeological site — a vast barrow cemetery
in Bukivna — lies in western Ukraine, in the Ivano-
-Frankivsk province (oblast; Fig. 1.1), on the right
bank of the upper course of the Dniester, approxi-

mately 1.5 km from where the river forms a character-
istic bend. The barrows are located on flat hilltops ris-
ing between 330 and 350 m above sea level (a.s.]). In
terms of physical geography, the area lies in the bor-
derland between the Forecarpathian Plain, otherwise
known as Subcarpathia (Eastern Subcarpathia), and

Fig. I.1. Location of study area in the Ivano-Frankivsk oblast, Ukraine
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the Podolia Upland, shaping part of the folded Volhy-
nia-Podolia Plate (Fig. 1.2; Fig. 1.3; Kondracki 1968).

The Forecarpathian Plain stretches across Lviv,
Ivano-Frankivsk, and Chernivtsi oblasts as a narrow,
300-km-long belt, adjoining the north-eastern part
of the Outer Carpathians. The Plain’s foundation
is the Subcarpathian Tilt — an intermediate link be-
tween the Podolia-Volhynia Plate and Carpathian fold
structures. This region is structurally connected to
the Ukrainian Carpathians. In terms of geology, it is
built of units characterized by strong folding, which
sets it apart from the north-eastern regions of the
Podolia-Volhynia Plate (Fig. 1.4; Mizerski, Stupka 2005;
Lanczont et al. 2013).

The Plain rises from 200 to 700 m a.s.l. The investi-
gated area is strongly affected by dissection caused by

POLAND

ROMANIA

river erosion. A characteristic landform in the region
is an elongated watershed (interfluve) that separates
broad valleys and basins. Deep and broad valley dis-
sections are a consequence of the fact that a consider-
able portion of the area in question is covered by loess
deposits. The latter, in turn, are related to the loca-
tion of the area in the extraglacial zone of Pleistocene
glaciations. In the respective foregrounds of glaciated
areas, aeolian alimentation has occurred (Matoszko
2004). The closest areas covered by the maximum
limit of the San 2 glaciation (called Oka glaciation in
Ukraine) are located in the San-Dniester interfluve
and in the upper Dniester drainage basin (Fig. L.5).
A successive cold period, known as Dnieper Glacia-
tion, caused a considerable portion of the Dnieper
Valley to be covered by a large glacier and instigated

Fig. 1.3. Location of barrows on watersheds between right-bank Dniester tributaries in

Bukivna (drawing: J. Niebieszczanski)
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Fig. I.4. Location and terrain of the Forecarpathian Plain against the background of Ukraine (http://www.globalsecurity.org/military/
world/ukraine/maps.htm)

Fig. I.5. Oka glaciation limit in Ukraine (Matoszko 2004)
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a process of mountain glaciation in the Carpathians
(Fig. 1.6; Matoszko 2004).

The hydrographical network significant for the
natural environment of the area in question is called
Halych Transnistria.

1.2. Tectonics and geology

In terms of geology, Halych Transnistria lies between
the Eastern European Platform and Forecarpathian
Depression. Specifically, the Dniester flows through
the epicratonic portion of the Precambrian Eastern
European Platform. However, the boundary of the
platform is debated (Fig. 1.7). In terms of geology,
the region is built of fold and overthrust structures
which have not yielded to orogenic consolidation but
instead have been subjected to many tectonic move-
ments (Mizerski, Stupka 2005) and only ‘echo’ the
processes that took place beyond the platform in
the Carpathians (Fig. 1.8).

Currently, the dominating view holds that next to
the Ukrainian edge of the Eastern European Platform
there are Baikal structures surrounded by Caledonian
formations that belong to the Palacozoic Western and
Central European Platforms. The boundary between

the platforms is believed to follow the Radechiv-Ro-
hatyn Overthrust (Fig. 1.9).

The part of the Eastern European Platform on
which the investigated area is located coincides with
the Podolia-Volhynia Plate, where crystalline rocks
of Proterozoic and Early Palaeozoic age are covered
by a sedimentation layer of Palaecozoic, Cretaceous,
and Tertiary rock. The thickness of the layer increas-
es westward in the direction of the Forecarpathian
Depression.

Cretaceous geology in the area comprises grey
or white marls, limestone, sandstone, or sandy marls
and can be seen in the cliffs overhanging the Dnies-
ter and its tributaries. Younger Miocene geology is
related to Molasse sedimentation in the Forecarpath-
ian Depression and this sedimentary series comprises
grey, greenish, yellowish, or limy clay, as well as mud-
stone and sandstone. Some contain breccias of rock
and potash salt as well as gypsum and anhydrite. In
the Forecarpathian Depression, tuffs and tuffites also
occur (Lanczont et al. 2002).

Marine sedimentation was terminated by tectonic
uplifts in the Sarmatian Stage. As a result, the sea
reservoir receded in the direction of the Pontic Basin
and was replaced by the Dniester and its tributaries.
Traces of its palacochannels are notable approximate-

Fig. I.6. Dnieper glaciation limit in Ukraine (Matoszko 2004)
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Fig. 1.7. Variations in the south-western boundary of the Eastern
European Platform in Ukraine according to Stupka (1995); Faults:
1 — Volodymyr-Volynskyi, 2 — Ustilugski, 3 — Radziechow-Rogatin,
4 — Belz-Balutsin, 5 — Krakowiec, 6 — Rava Ruska, 7 — Fore-
-Carpathian, 8 — Viktorovsk, 9 — Bierezhansk

ly 15 to 20 km north of its modern course where the
Carpathian tributaries of the Dniester were much lon-
ger in the past.

I.3. Relief

The Bukivna barrow cemetery lies within the Dnies-
ter Valley in the transition zone between Eastern Sub-
carpathia in the south and the Podolia Upland in the
north. The Dniester and its tributaries dissect this area
deeply, causing erosion. This is facilitated by its loess
cover (Fig. 1.10).

In the Ivano-Frankivsk oblast, elevations vary from
230 to 2,061 m a.s.l. Thus, it can be divided into low-
lands, foothills (Fore-Carpathia), and mountains (Car-
pathians). The lowlands adjoin the Dniester (upper
Dniester drainage basin) and cover the Opole Upland
(high plain), straddling the river and Pokuttya, extend-
ing between the Prut and Dniester rivers (Kusinski,
Zastawnyj 2003).

Fore-Carpathia is a region in the Ukrainian Car-
pathian Foothills. It differs from areas lying further
east in that it has higher precipitation and a cooler
and wetter climate. Forest landscapes and flat boggy

£
3 EAST EUROPEAN

PLATFORM

E area of the Precambrian deformations
]:] area of Early Paleozic deformations

: area of Early Paleozoic and younger deformations

g— area, where Jurrasic lie on folded Silurian rocks

Fig. I.8. Age of deformation in the south-western foreland of
the Eastern European Platform according to Gofstein (1964)
and Mizerski, Stupka (2005)

tracts of land are widespread. A mountainous area
begins at an elevation of 400 m a.s.l. along a transect
crossing the following locations: Bolechiv — Dolina —
Pereginske — Sototvin — Nadvirna — Jabloniv — Kosiv —
Kuty. In that part of the Eastern Carpathians, Ukraine’s
highest peak — Mount Hoverla (2,061 m a.s.l.) — rises
in Chornohora.

Eastern Subcarpathia is built of deeply dissected
upland stretches of land, reflecting in their disposi-
tion the course of the Dniester tributaries that cross
them. The southern boundary of the region is marked
by a line of overthrusts from the Skole unit onto the
inner zone of the Forecarpathian Depression (Zuchie-
wicz et al. 1997; tanczont et al. 2002). The north-
ern boundary, too, matches the boundary between
the geological units described earlier (i.e., the East-
ern European Platform and Forecarpathian Depres-
sion). In the southeast, the boundary crosses to the
right bank of the Dniester and runs along its steep
edge. The eastern boundary is marked by the right
banks of the Bystrytsia and Vorona Rivers. As indicated
above, the Podolia Upland, in this area known as the
South Opole Upland, adjoins the Dniester Valley in
the north. This formation continues also on the right
bank of the Dniester (Fig. 1.11; Fig. 1.12; Eanczont
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Fig. 1.9. Tectonic diagram of the geological structure of the south-western edge of the Eastern European Platform and its fore-
land in Ukraine and Moldova according to Krups’kij (2001): 1 — 6 — major faults

et al. 2002; Gebica et al. 2013 a, b). The Bukivna ar-
chaeological site lies on the right bank of the Dniester
River on the South Opole Upland (Fig. 1.13).

1.4. Major geomorphological units

The major geomorphological units of the study region
are uplands dissected by the terraced valleys of rivers
flowing down from the Carpathians to the Dniester
Valley. The uplands were dissected in the Miocene and
covered by gravel and a layer of loess in the Pleisto-
cene (fanczont et al. 2002; tanczont, Boguckij 2007;
Gebica et al. 2013 a, b).

Within the high plateaus, two morphological ho-
rizons can be distinguished. The higher Krasna Hori-
zon dates to the Upper Pliocene and is situated 100
to 160 m from the valley bottoms, while the Loieva

Horizon, lower by 30 to 50 m, dates to the Lower
Quaternary.

The Voynyliv Upland stretches between the Sivka
and Limnitsia Rivers and rises to 370 m a.s.l. at the
highest parts and 320 m a.s.l. closer to the Dnies-
ter. A characteristic feature of this region, the Loieva
erosion horizon, displays pre-Limnitsia channels
(Lanczont et al. 2002).

The Lukva Upland stretches between the Limnit-
sia, Bystrytsia of Solotvyno, and Bystrytsia Rivers Val-
leys. Its character is determined by pronounced bars
with asymmetric profiles: the northern ones are steep
and high, whereas the southern ones are long and
gentle. Flat hilltops are at the height of the Loieva ho-
rizon, corresponding to the sixth terrace of the Dnie-
ster. The whole region decreases from 600 m a.s.l. at
the Carpathian Foreland to about 300 m a.s.l. near the
Dniester Valley (Lanczont et al. 2002).
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Fig. 1.10. Geomorphological map of south-western Ukraine according to Dobrynin (1956): 1 — accumulation-denudation forms
on loess substratum, density of ravine and ‘balka’ network of up to 0.25 km/km?, 2 — tilted piedmont plain with erosion outliers,
3 — mountainous areas, 4 — flat plains of undiversified relief (peat bogs), 5 — rolling alluvial plain, 6 — complexes of flat and rolling
plains mostly of fluvioglacial origin, 7 — complexes of flat and rolling plains of fluvioglacial and aeolian origins, 8 — karst hilly plains,
9 — flat loess plain with small slope notches, 10 — erosion-accumulation relief on loess soils, shallowly cut plains (0 — 100 m), cut
network density of 0.25 — 0.50 km/km?, 11 — erosion-accumulation relief on loess soils, deeply cut plains (100 — 200 m), cut network
density of 0.50 — 0.75 km/km?, 12 — erosion-accumulation relief on loess soils, moderately cut plains (50 — 100 m), cut network den-
sity of 0.50 — 0.75 km/km?, 13 — erosion-accumulation relief on loess soils, moderately cut plains (50 — 100 m), high cut network
density of 1.0 — 1.25 km/km?, 14 — erosion-accumulation relief on loess soils, deeply cut plains (100 — 200 m), high cut network den-
sity of 1.0 — 1.25 km/km?, 15 — erosion-accumulation relief on loess soils, deeply cut plains (100 — 200 m), high cut network density
of 0.75 — 1.0 km/km?, 16 — shallowly cut plains, thin cut network density of up to 0.25 km/km?, 17 — flat and undulating plains of elu-
vial and diluvial origin, 18 — shallowly cut plains having an eluvial-diluvial relief, 19 — deeply cut river valleys (‘gorges’), 20 — Dnieper
glaciation limit

The Bystrytsia (Stanistawow) Basin is bounded by
the Bystrytsia of Solotvyno and Vorona Rivers. The
highest elevations recorded within it reach 450 m a.s.l.
At present, its formation is associated with an uneven
tectonic depression-forming movement — the sinking
of the discussed area and uplifting of the surrounding
Podolia and Lukva Uplands (Kravchuk 1999; Lanczont
et al. 2002).

The Halych-Bukachivtsi Basin is a vast unit charac-
terized by an erosional-depositional relief type. There,
the Carpathian and Podolian (Opolian) tributaries
of the Dniester — the Limnitsia, Sivka, Lukva, Hnyla

Lypa, and Naraivka — meet. The basin extends from
the Zhuravets Gorge to Nizhniv (below Halych). Be-
low Nizhniv, the gorge (canyon) section of the Dnies-
ter Valley begins (Romer 1906; Gebica et al. 2013 a, b).
The shape of the basin suggests that the form shaped
by the Dniester was erosional in nature, especially as
the river bed moved to the southwest overtime. How-
ever, the causes and duration of this process have not
yet been established in detail.

The South Opole Upland extends to the east and
west of the Dniester River. It is characterized by elon-
gated and strongly elevated hummocks, rising to
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Fig. I.11. Map of major geomorphological regions of the Ivano-Frankivsk oblast, according to Kravchuk (1999)
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Fig. 1.12. Location of the study area in the context of the geomorphological division of Eastern Subcarpathia and the Podo-
lia Upland, following Gebica et al. (2013a): 1 — Carpathian fringe, 2 — High plains and uplands, 3 — Upper Dniester Basin,
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Fig. 1.13. Geomorphological diagram of the study area: 1 — Opole Upland erosion-accumula-
tion horizon, 2 — Flood plain with oxbows, 3 — Terrace I (Holocene, meadow type), 4 — Terraces
1I - IV (inseparable Pleistocene terraces), 5 — Erosion-denudation valleys, 6 — Erosion scarps up
to 10 m high, 7 — Erosion scarps over 10 m high; red frame marks the area where the Bukivna
Barrow Cemetery archaeological site is located
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a height of 350 to 400 m a.s.l. The highest fragments
represent the vestigial Krasna Horizon. The varied
escarpment relief is fragmented by deep ravines and
gullies. The bedrock of the flat hilltops often compris-
es marls and Cretaceous limestone, which are covered
by Neogene sand, sandstone, and gypsum, with loess
as the top layer. In the gypsum, surface and subter-
ranean karst formations are present (Gebica et al.
2013 a, b). On the left bank of the Dniester, elevations
reach 350 m a.s.l. This area is characterized by long
hummocks running longitudinally and cut by Dniester
tributaries with broad and flat riverbeds.

I.5. Halych Transnistria hydrography
and river valley morphology

The southern portion of the Podolia Upland is crossed
by the Dniester. It rises in the Eastern Carpathians,
about 3 km south of the Ukrainian village of Ro-
zluch, under the culmination of Chontiyivka (913 m
a.s.l.; Gudowski 2016). Its course can be divided into
the upper portion as far as Nizhniv, the middle as far
as Tiraspol, and the lower down to its mouth. It is
a mountain river for about 50 km from its source, then
it leaves the mountainous terrain and enters the low-
lands in the vicinity of Staryi Sambir. This section of
the Dniester has a gentle gradient and from its conflu-
ence with the Lvitsa River, then the terrain begins to
rise, whereupon the river enters the Podolia Upland at
Nizhniv. Here, the river is characterized by deep gorg-
es and numerous rapids (poroby) and in its final jour-
ney, the Dniester empties into the Black Sea, boast-
ing a large lagoon-like estuary (/iman) 9 km wide and
32 km long (Dobrynin 1956).

Its longest tributaries include the Tysmenytsa,
Kolodnitsa, Stryi, Svitsa, Sivka, Lukva, and Bystrytsa of
Solotvyno Rivers. These tributaries, especially those
flowing down from the Carpathians, are characterized
by strong erosion: their valleys cut more than 100 m
into the surrounding terrain. Deep river valleys, cut-
ting into the crystalline Ukrainian massif, form ero-
sional and depositional terraces. In places, the valleys
look more like ravines, while riverbeds frequently fea-
ture rock steps. Along valley edges, there is a dense
network of gullies, both young, deep-cut, and narrow,
as well as older ‘balka’ ones (Dobrynin 1956).

The water inflow to the Dniester primarily origi-
nates from its Carpathian tributaries. Although the
Carpathians and Fore-Carpathia tributaries occupy 9%
and Dniester tributaries 17% of its drainage basin, 50%
of the Dniester’s annual flow comes from this part of
the river. This is the result of the total annual precipi-
tation (800 to 1,500 mm) and precipitation intensity,
which results in frequent floods (OSCE/UNEC Project
2005).

The specific discharge in this area is 4.7 to 5.33 I/s/km?,
while close to the source it rises to 10 I/s/km? The Podo-
lian course of the Dniester is part of a dense hydrograph-
ical network as well. Precipitation, amounting to 450 to
700 mmy/year, has a smaller contribution to the river flow.
Towards the southeast, the flow decreases from 4.7 to
1.77 1/s/km? along the Podolia.

Dniester flow varies greatly according to the sea-
son. The annual precipitation total is distributed as
follows: 10 to 20% in the winter, 35 to 45% in the sum-
mer, and 20 to 25% in the spring and autumn. A stable
snow cover is generally only encountered in the upper
drainage basin. In the Carpathians, it stays for 60 to 100
days, while in the lower portion of the drainage basin
it lasts for 20 to 60 days (OSCE/UNEC Project 2005).

The Dniester has a peculiar flooding regime char-
acterized by five floods a year. At flood-stages, the wa-
ter level rises by 3.0 to 4.0 m or more in the case of in-
tensive floods. The greatest variability in flood-stages
in the upper courses of the river results from the small
capacity of the river valley, which is bounded by slopes
and narrow flood plains. Unfavourable for flood-stag-
es, the asymmetrical shape of the drainage basin has
a better developed Carpathian section (where precipi-
tation and snow-melt are intensive), which produces
floods with water turbidity caused by as much as 5 to
10 kg of suspended matter per cubic metre of water.

In the valleys of the Dniester and its tributaries,
a step terrace system can be observed. A stratigraphic
chart, developed by Ukrainian researchers using the
morphological-hypsometric criterion, distinguishes
seven terrace horizons (Kravchuk 1999). The oldest
terrace, VII (30 —50 m over the Loieva surface), is
correlated with the Upper Pliocene Krasna planation
surface that developed in the Carpathian Foreland
(Gofstein 1964). The next terrace, VI (100 to 110 m
above the valley bottom), is also connected to the
Carpathians and referred to as the Loieva Horizon. In
the opinion of Kravchuk (1999), it is of Eopleistocene
age. The other terraces formed within river valleys in
the Pleistocene and Holocene as a result of the impact
of two major factors: climate and tectonic movements
(anczont et al. 2002). According to Kravchuk (1999),
Terrace V (50 to 70 m above the valley bottom) can
be chronologically associated with the Eopleistocene,
Terrace IV (up to 45 m above the valley bottom) with
the Mesopleistocene, while Terraces III (15 to 25 m
above the valley bottom) and II (5 to 8 m above the
valley bottom) may be linked to the Neopleistocene.
Terrace I is dated to the Holocene and rises 2.5 to
5.0 m above the valley bottom.

Detailed investigations of the upper Dniester Val-
ley have been conducted in recent years in the Halych-
-Bukachivci Basin, in the vicinity of Mikolayiv and Bu-
kachivci west of Halych. In geological sections and on
a geomorphological map, seven Holocene (designat-
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ed H1 - H7) and two Late Pleistocene (NT1 — NT2) ter-
races were distinguished (Huhmann, Briickner 2002;
Huhmann et al. 2004). Around both Mikolayiv and Bu-
kachivci, several horizons of Pleistocene terraces can
be observed at varied elevations of 50 to 60, 25 to 30,
and 5 to 10 m above the valley bottom level (Table 1.1,
Fig. 1.14). The Holocene terraces are found at approxi-
mately similar datums. Late Pleistocene deposits are
built of the same coarse-grained facies across their sur-
face, while Holocene terraces are also characterized
by accretion (lateral deposit accretion). The Late Pleis-
tocene terrace (NT1) lies 5 to 10 m above the flood
plain. It is built of coarse-grained sands and covered
by a layer of loess deposits, which clearly set it apart
from the Holocene terraces. Relying on radiocarbon
dating of wood samples, the age of this terrace was set
at >20,000 cal. BP The younger Late Pleistocene ter-
race, built of coarse-grained deposits, cuts about 15 m
into the older one. Flow system changes and traces
of wide-radius meander flows are notable. The next
terrace — a Holocene one — has a tendency to rise to-
wards the valley bottom due to lateral deposit accre-
tion. The total thickness of this terrace is only slightly
smaller than that of the previous one. Its characteristic
feature is the presence of channels with meander ra-
dii that average 500 m, which testifies to considerable
flows. The next two terraces have mosaic-like surfaces
but differ in their peculiar morphological develop-
ment. In both cases, the thicknesses of the deposits
that form the terraces are about 10 m, but the surface

of terrace H2 lies about 3 m below terrace H3 in the
vicinity of Mikolayiv. This fact shows that there must
have been heavy floods when terrace H3 formed that
brought deposits large enough to cover the older ter-
race. Wood samples from the terraces have been radio-
carbon dated as follows: H2 — 6,380 — 6,280 cal. BP and
6,290 — 5,600 cal. B and H3 —4,150 - 3,890 cal. BP,
3,700 — 3,590 cal. BB, and 3,550 — 3,270 cal. BE How-
ever, Gebica et al. (2013b) draw attention to the pos-
sible redeposition of the dated material, making the
terrace dating less reliable.

The build-up of terraces H4 and H5 is related to
the next stage in the evolution of the Dniester Valley.
In terms of time, they can respectively be associated
with the Iron Age (2,765 -2,345 cal. BP) and Early
Medieval Period (1,690 — 1,550 cal. BP). In these pe-
riods, a meandering flow continued to dominate. Ter-
race H6 (535 -430 cal. BP) is observed along both
banks of the contemporary channel; ancient channels
traceable in the terrace continued to meander, but
their curvature radius shortened to a medium one
(300 m). This terrace is often affected by contempo-
rary floods. H7 is the youngest accumulation terrace.
It is built mainly of fresh inner outwash deposits from
the Dniester that have begun to accumulate relatively
recently. It must also be observed that the contempo-
rary Dniester shows a tendency to downcut to a depth
of 7.0 m and reaches the level below the bases of ter-
races H5 and H6.

Floodplain Terraces
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Fig. I.14. Terrace development diagram of the Dniester Valley in the vicinity of Mikolayiv, showing facies, deposit texture, and
ancient soil horizons. Radiocarbon dating uses calibrated BP scale (Huhmann et al. 2004): 1 — gravel cover of late glacial terraces
formed in vertical sequences by braided river, 2 — gravel cover of Holocene terraces formed laterally by meandering river, 3 — riv-
erbed deposits, 4 — loess, 5 — alluvial deposits, 6 — flood plain soils, 7 — ancient soil fragments, 8 — wood; NT1 — late glacial terrace,
NT2-Younger Dryas terrace, H1 — Boreal terrace, H2 — Late Atlantic terrace, H3 — subboreal terrace, H4 — Iron Age terrace, H5 — Me-
dieval terrace (“Kiivan Rus”), H6 — Little Ice Age terrace (“Polish Age”), H7 — modern terrace (19" —20™ c.)
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1.6. Climate of the Fore-Carpathia Region

Fore-Carpathia has a temperate continental climate
characterized by a transition from being more humid
and warmer in the west to continental in the east. In
the Koppen-Geiger classification, it is 2 humid continen-
tal climate with pronounced seasonality characterised
by severe winters, no dry season, and warm summers
(http://www.ivano-frankivsk.climatemps.com/; Fig. 1.15).

Dominating air masses move onto the region from
above the Atlantic Ocean and Mediterranean Sea.
Masses of Arctic air from the northeast cause air tem-
perature to drop considerably in winter, while those
coming in from above the Mediterranean Sea to the
southwest make temperatures rise and drought phe-
nomena intensify in summer. Winters usually tend
to be mild with air temperature in January averaging
around -5°C, while summers are warm with an aver-
age temperature in July of 18°C. In the Carpathians,
climate is more severe and changes with elevation. Av-
erage temperatures are lower by 3 to 5°C compared
to those in Fore-Carpathia. Due to the mountains, the
annual total precipitation varies from 600 to 1,000 mm
(Kusinski, Zastawnyj 2003).

Four climate regions are distinguished in the Ivano-
-Frankivsk oblast. The first is known as Transnistrian,
spanning both banks of the Dniester and engulfing
the Bukivna cemetery site. The region is characterized
by mild winters with melting snow and an unstable
snow cover (snow lasts for 100 days; average snow
depth is 6 to 10 cm). Annual total precipitation is 610
to 750 mm and the number of frost-free days is 155 to
160 (in the area of Kalush, Tysmenitsa, and Tlumach).

The other regions are the foothills in the south-
-eastern region, which are somewhat drier than the
previous one and have more severe weather and
mountains, where precipitation increases with eleva-
tion and there are periods of frost when below-zero
temperatures become longer (Shahgedanova 2003).

The annual total precipitation for Ivano-Frankivsk
is 681 mm, with a monthly average of 56.8 mm. Janu-
ary is the driest month, with an average total precipi-
tation of 30 mm, and July is the most humid month
with 103 mm of precipitation (Table 1.2; Fig. 1.15).

July is the warmest month of the year, with an av-
erage temperature of 18.5°C. The lowest average tem-
perature in the year of —3.9°C is recorded in January
(Table 1.3; Fig. 1.15).

I.7. Soils

The properties of Fore-Carpathia soils are closely
connected to natural conditions. These include vari-
ous kinds of parent rock, complex surface features,

Ivano-Frankovsk, Ukraine Climate Graph (Altitude: 280 m)
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Fig. I.15. Distribution of precipitation and average annual tem-
peratures for the Ivano-Frankivsk meteorological station (http://
www.ivano-frankivsk.climatemps.com/)

a varying bedrock moisture content related to a fluc-
tuating water table depth, and vegetation diversity. All
these factors make for the great diversity of soils in
Fore-Carpathia.

The Soil Atlas of Europe (2005) shows sod-pod-
zolic soils dominate in the study area (Fig. 1.16). They
are counted among zonal soils that typically form
under mixed deciduous and coniferous forests due
to the presence of organic acids produced by fungi
decomposing leaf litter. As a result of this process,
aluminosilicates change into silicon, iron, and alu-
minium oxides, forming alkaline earth metal. In acidic
environments, silicon dioxide (silica; SiO,) remains in
place and cause a whitish eluvial horizon. Aluminium
and iron oxides, being more active, are washed down
into the illuvial horizon. In turn, in thinned pine and
pine-oak forests, the upper horizon is of a greyish co-
lour and is known as eluvial topsoil. These soils are
known as sod-podzolic (Pozniak, Kit 2003).

In addition to the process of aluminosilicate de-
composition, these soil profiles witness the move-
ment of clayey particles down the profile without
chemical decomposition, which is known as washing
through (lessivage). In waterlogged areas (i.e., un-
der boggy forests or secondary meadows), gley, sod-
-podzolic soils develop. Their characteristic feature is
a gleyed illuvial horizon of a mottled colour, resulting
from a high water table. In turn, in places covered
by loess overgrown by deciduous forests, grey forest
soils develop. They are produced by many process-
es, mainly lessivage and podzolization, the process
by which clayey material is uplifted or destroyed
(Fig. 1.17). Meadow chernozem is another type of
soil found in wet areas where the water table stays at
a depth of 3 to 4 m, which is defined as transition soils
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Table I.2. Distribution of annual precipitation totals for the Ivano-Frankivsk meteorological station (http://

www.ivano-frankivsk.climatemps.com/)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
Average precipitation | 30 31 34 53 97 103 81 52 36 37 40 681
g | ™™
44
Precipitation (I'm?) 30 31 34 53 97 103 81 52 36 37 40 681
'
(e

Table I.3. Distribution of average annual temperatures for the Ivano-Frankivsk meteorological station

(http://pl.climate-data)

Jan Feb | Mar | Apr | May

Jun

Jul Aug | Sep | Oct | Nov | Dec | Annual

Temperature °C

-3.9 2.1 2.3 8.9 14.2 17.3

18.5 18.0 14.2 8.8 3.3 -1.3 7.4

between meadow and grey forest soils. On lush mead-
ows, where the water table is lower (1.5 m), meadow
soils are found. They are produced by humus accu-
mulation in the near-surface layer and gradual humus
movement to transition horizons. It is typical of them
to be gleyed in the bottom layers of a soil profile (Poz-
niak, Kit 2003). Hydrogenic soils found in the study
area also include boggy soils. Their characteristic fea-
ture is a shallow water table above 1.0 m.

In addition to the sod-podzolic soils mentioned
above, sod soils are found in Fore-Carpathia. Their
characteristics include the presence of a small humus
horizon and a structureless profile. They are found
chiefly on river terraces along the Dniester Valley. The
sod soil-forming process involves the development
and accumulation of humus, owing to the build-up
of biomass originating mostly with root mass, which
dominates the overground mass. The gley variety
of these soils has a characteristic mottled colouring
reaching 0.3 to 05 m deep. Another variety found in
the study area is that of sod-carbonate soils produced
by the presence of marls, limestone, and chalk, and
the gradual leaching of calcium carbonate. Their de-
velopment was additionally contingent on a lush for-
est cover and intra-soil drainage.

In all the soil types, podzolization is marked and
forest-cutting has accelerated lessivage. This, in turn,
contributes to the growth of humus (topsoil) and
humus-eluvial horizons, with a simultaneous drop in
humus content. Subsequent land reclamation contrib-
uted to increased land aridity and accelerated organic
matter mineralization.

The sod-podzolic soil types mentioned earlier
that cover vast expanses of the discussed area may

have different varieties, such as sod-cryptopodzolic,
sod-slightly-, medium-, and strongly-podzolic, as well
as gley sod-podzolic soils. Cryptopodzolic soils are
marked by a light-grey humus-eluvial horizon about
10 to 16 c¢cm thick. Beneath it, a poorly marked illuvial
horizon of sand can be seen. Thus, it can be said that
podzolization is hardly noticeable in these soils. In
the soils in which podzolization is more advanced, the
eluvial horizon is more strongly marked (10 — 20 cm,
depending on soil type) in the form of sand washed of
clayey particles or slightly clayey sand.

Sod-gley soils are characterized by the gleying of
the eluvial and illuvial horizons. They are interspersed
by rust-coloured manganese and ferruginous concre-
tions or cyanic laminae, where a hardpan layer ex-
tends below the depth of 1.5 m (Pozniak, Kit 2003).

In the study area, there are also patches of grey
forest soils found where land is covered by loess or
sandy clay. In light-grey soils, beneath the eluvial-
-humus horizon (15 - 20 cm) that is enriched in SiO,,
there extends an eluvial horizon of a whitish colour
that consists solely of silica and is 10 — 15 c¢cm thick. It
is underlaid with an illuvial horizon of a dark-brown
colour and mottled structure. Grey forest soils lack an
eluvial horizon, while the thickness of a humus-eluvial
horizon, not infrequently brown in colour, increases
by 10 to 15 cm. The illuvial horizon may reach 70 to
80 cm in depth. All these components assert that pod-
zolization, lessivage, and browning have a share in the
formation of these soils (Pozniak, Kit 2003).

Meadow and chernozem-meadow soils have hu-
mus horizons of a considerable thickness (40 — 50 cm)
that are dark grey in colour and granular in terms of
structure, changing into grey-brown transitional ones.
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Fig. 1.16. Soil map of south-western Ukraine (Soil Atlas of Europe 2005): H — brown earths, degraded chernozem, grey forest
soils, O — sandy soils without developed diagnostic horizons, Q —boggy, peat soils, T — volcanic soils, P — podzol and podzolic soils,
B — brown soils, R — regosols, C — chernozem, J — alluvial and fluvial soils, U — umbric horizon soils, degraded chernozem, L — tawny
soils, D — sod-podzol soils, G — gley soils, Be — brown soils with eutric horizon, E — regosols and poorly developed soils, Z — solon-
chaks, S — solonetz and solod soils, M — peat earths

Depending on the water table level, gleying may cause
either rust-brown or cyanic stains.

Surface gleying is noticeable in boggy soils, while
a large amount of partly decayed vegetable remains is
observed in the humus horizon. The transition hori-
zon between these soils is cyanic or ochre-coloured
and contains manganese-ferruginous concretions.

The location of the Bukivha cemetery suggests
that it lies on grey forest soils, developed on loess cov-
ers. These soils, in comparison to the dominating sod-
-podzolic type, have a slightly higher soil pH, more cal-
cium and iron cations, and a greater humus content.
Sod and meadow soils have a slightly acidic or neutral
pH and a high humus content (Pozniak, Kit 2003).
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Fig. 1.17. Soil types in the Bukivna Barrow Cemetery location (Soil map of Ukraine, 1:2500000; Voronina 1977): 5 — gleyed sod
soils medium and strongly podzolized, 6 — podzolized light-grey and grey soils on loess and clay, 7 — podzolized grey soils on loess
and clay, 8 — podzolized chernozem, 11 — poor, humus-deficient chernozem, 20 — chernozem and sod-carbonate soils on carbonate
rocks (marls, limestone, chalk), 23 — meadow chernozem, 31 — meadow-bog and boggy soils, 35 — strongly gleyed sod soils on sand
or clay, 36 — sod or brown podzolized soils chiefly on diluvial deposits

I.8. Vegetation

Geobotanical divisions distinguish four major vegeta-
tion zones within Ukraine’s territory: (1) European
Region of Deciduous Forests, (2) Euro-Siberian Re-
gion of Forest-Steppes, (3) Eurasian Steppe Region,
and (4) Black Sea Province (Euxine) of the Europe-
an Region of Deciduous Forests (Struk [Ed.] 1993;
Fig. 1.18). Within these zones, azonal phenomena de-
pend on such factors as soil types and elevation above
sea level. An example is offered by Ukrainian Polissya,
where on sandy soils in the deciduous pine and oak
forest zone, pine dominates. Mountains are character-
ized by vertical vegetation zones in response to the
increasingly cooler weather at ever higher elevations.
Thus, the broadleaf forests of lower elevations transi-
tion to coniferous forests at higher elevations only to
give way to alpine meadows on the highest Carpath-
ian and Caucasus summits (Struk [Ed.] 1993). The
study area lies in the borderland between the Podolia-
-Middle-Dnieper Sub-province and the mountain sub-
province of the Eastern Carpathians. Both sub-prov-
inces form part of the Eastern European Province.
Struk [Ed.] (1993) explains how Ukraine’s plant
communities have evolved over time. During the Eo-
cene, modern Ukraine was covered in shallow seas

and small islands overgrown with subtropical vegeta-
tion such as palms, laurels, myrtles, eucalyptuses, se-
quoias, and cypresses. The rise in continentality after
the uplift of the Carpathians and the disappearance of
the Paratethys Sea during the Pliocene epoch induced
changes in vegetation: arboreal flora of the subtropi-
cal zone was gradually supplanted by deciduous forest
species (beech, oak, chestnut, hazel, and tulip trees).
In the south, even drier conditions supported grasses.

During the Pleistocene, a period of major climate
cooling related to the Dnieper glaciation resulted in
forest depletion and diminution in acreage. In the
north of Ukraine, pine-birch forests survived. Decid-
uous species survived in refugia (in the Carpathian
foothills, on the Volhynia-Podolia, Dnieper, and Do-
netsk uplands, and in the Crimea Mountains and Cau-
casus). Forest-steppe stretched close to the continen-
tal ice sheet featuring pine, larch, and birch. South of
the forest-steppe, the steppe extended and was only
negligibly subject to the effects of glaciation.

In the Holocene, climatic warming contributed to
the return of species from refugia and deciduous trees
and grasses spread onto the steppe. In mixed conif-
erous and broad-leaved forests, the following species
were widespread in the middle Holocene: pine, oak,
linden, willow, hazel, elm, and, on bogs, alder. In the
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Carpathians, pine was supplanted by spruce. Towards
the end of the Holocene, forest communities expand-
ed to include hygrophilous species such as beech, fir,
and spruce. In western Ukraine, hornbeam expanded.
In Subcarpathia and the Carpathians, beech-coniferous
forests began to feature such species as spruce and fir.
A more humid climate during the Younger Holocene
was conducive to the considerable growth of peat-
bogs in Ukraine’s north and northwest. The steppe
reached its northern limit in the Middle Holocene.

Agricultural colonization of the steppe began in the
10" century AD. Crops replaced meadows and pastures.
Today, most of Ukraine’s land is covered with human-
introduced vegetation. In 1981, 70.5% of Ukraine’s to-
tal area comprised farmland or mowed pastures used
to produce hay (Struk [Ed.] 1993). The share of non-
-agricultural land in Ukraine’s territory equals 24.8% and
mostly includes natural formations. Such areas of natu-
ral vegetation, although modified by centuries of human
activity, may indicate how plant communities looked
long ago in the rest of the country (Struk [Ed.] 1993).

Ukraine’s natural vegetation, in particular on the
vast expanses of steppes, vielded to crops. The north
and west of the country lie in the deciduous forest
zone (Fig. 1.19), featuring oak forests of common oak,
beech forests of European beech and pinewoods of
Scots pine in the west. The centre of the country lies
in the forest-steppe zone, featuring oak forests and
lush meadow steppes.

In southern Ukraine south of the Balta-Poltava line,
lies a zone of dry feather-grass steppe. In the Crimean
Mountains, oak forests grow, featuring common oak,
sessile oak, and downy-leaved oak accompanied by
pinewoods of Crimean pine (Pinus Pallasiana), and
beech woods of Oriental beech (Fagus orientalis).
Along the southern Crimean coast, many Mediterra-
nean species thrive. In in the Bukivna cemetery area
of Subcarpathia, oak and beech forests are found.
In the Carpathians, vertical vegetation zones are ob-
served, whereby a belt of subalpine beech forests is
found below 1,250 m, one of alpine spruce forests be-
low 1,550 m, and one of dwarf-pine below 1,850 m,
with alpine meadows extending above. Forests com-
prise 15.3% of Ukraine (in 1993), 26% in Polissya, 42%
in the Carpathians, and 10% in the Crimean Moun-
tains (Fig. 1.20; Chibilyov 2002; Serebryanny 2002).

The natural environment of Ukraine has been con-
siderably transformed and degraded due to the Cher-
nobyl Nuclear Power Plant accident (16 April 1986) in
the wake of which 21% of the country was contami-
nated with the isotope caesium-137 (*¥Cs). The other
significant degrading factor is mining and heavy in-
dustry in the Donets, Kryvyi Rih, and Dnieper-Donets
basins. Erosion affects 29% of arable land (60% in the
chernozem areas of right-bank Ukraine and the Do-
nets Upland). Land reclamation and dam reservoirs
on rivers have further altered water courses.

Broadleaf forest
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:l Central European province
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| | East Europ
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Fig. I.18. Ukraine geobotanical regions, following Struk [Ed.] (1993)
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II. Arrangement of the cemetery and characteristics of the barrows

Introduction

The funerary complex in Bukivna is one of the larg-
est barrow necropolises of the Komaréw culture, both
in terms of area covered and the number of monu-
ments recognised. The burial ground is located west
of the modern village of Bukivna. Based onresearch
conducted between 2010 and 2016 (field-walking
prospection, geophysical surveying, excavations, and
recognition of the remains of barrows excavated be-
fore WWI and WWII), it is plausible that no less than

68 barrows were erected in the area in the past. The
majority of barrows was constructed by ‘Komaréw’
communities but some may have be attributed to the
Corded Ware Culture.

The Bukivna cemetery is part of a larger funerary
complex that includes the Vilshanitsa and Myluvan-
nia cemeteries (Fig. I1I.1) see detailed characteris-
tic in other publications: Makarowicz et al. 2016a;
2016b; 2016¢; 2018; 2019; Romaniszyn et al. 2021;
Niebieszczanski 2023). The Bukivna and Myluvan-
nia necropolises are located on the right bank of the

o
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Fig. II.1. Location of the cemeteries in Bukivna, Vilshanitsa, and Myluvannia (drawing: J. Niebieszczarski)
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Dniester River along hills ranging between 100 and
170 m in relative height. The latter are divided into
three main structural axes. The first, oriented N -,
is situated in the central and northern part of the area
(Fig. 11.2). This adjoins the second axis that runs latitu-
dinally to the south. The third structural feature com-
prises high hills that form a SE — NW orientated axis in
the south-western part of the area.

The land relief around the Bukivna cemetery com-
plex is characterized by high inclinations of nearly 35°
along the western slopes of the Dniester Valley (Ma-
karowicz et al. 2019). Large portions of the area con-
sist of hillslopes with inclinations ranging from 6° to
20°. Barrows are not found on these landforms and
are primarily located on flattened hilltops with incli-
nations of no more than 3°. With some exceptions,
they were erected on the higher parts of the slopes;
however, these were restricted to relatively flat areas
with a maximum slope of 6°. The position of the mon-
uments along hilltops is also characteristic; their dis-
tribution is primarily concentrated near the threshold
between the flattened hilltops and their slopes (Ma-
karowicz et al. 2016a; 2016b; 2016¢; 2019).

The study area lies within the Dniester hydrologi-
cal catchment. The main feature of this area is the
Dniester River itself, along with numerous seasonal
streams that flow from its right bank. The Kiroskilinia
Stream flows southward and is another, much smaller

river course located in the eastern part of the region
(Makarowicz et al. 2019).

The cemetery in Bukivna covers an area of several
square kilometres (Fig. I.2). Initially there were more
barrows, although only those erected in what is now
beech forest have preserved along with a handful of
barrows located in fields or meadows. These barrows
form two main alignments. The longer alignment is
located along an E - W axis and is 3.5 km in length
with various intervals between barrow groups. The
shorter one is aligned along a N —§ axis, spreading
along a distance of ca. 1 km (also in intervals). Apart
from the main ones, smaller, separate concentrations
or single barrows were recorded. Within the two main
alignments, there are smaller clusters that are sepa-
rated from the others. These were usually placed on
exposed terrain — flattened ridges of slight slopes
separated by a drop in terrain. For field prospection,
the Bukivna cemetery was divided into several barrow
groups (more: Makarowicz et al. 2016a; 2016b; 2016¢;
2019). Monuments from Barrow Groups I and II were
excavated in 2010 — 2014.

II.1. Meridian arrangement

This barrow alignment is stretched along the N-§
axis (see Makarowicz et al. 2016a; 2016b; 2016¢; 2019).

Fig. I1.2. Spatial arrangement of the central part of Barrow Group I
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A wide watershed between two dried watercourses —
former tributaries of the Dniester — is nearly parallel
to its valley, ca. 1.5 km from the riverbed. In general,
the terrain drops in the southern, eastern and north-
ern directions, and the height difference between
the highest (south-central part) and lowest (north-
ern part) placed mounds is 10 m (332 — 342 m a.s.l.).
The mentioned alignment comprises 21 monuments
that form Group I and two additional mounds locat-
ed north and south of the main concentration. The
authors of pre-IIWW excavation and reports (Bryk
1932a; 1932b; Smiszko 1937; Siwkéwna 1937) claimed
that there were more barrows in the fields north of
the necropolis. However, by that time they had been
destroyed (plowed) and are now no longer visible.

Barrows belonging to Group I are located in the
beech forest (partially in the clearing) and are almost
entirely linearly arranged along a 500 m distance, ex-
cept for Barrow 14/ which is situated in the south-
-eastern boundary of the concentration (Fig. 11.2). In
the south-central part of the group, monuments were
erected on the eastern, more gently inclined slope of
a small hill about 40 — 50 m east of its apex.

Within the described group, barrows form small-
er concentrations (clusters) which comprise a few
mounds erected side-by-side or single mounds ar-
ranged in lines (one after another). The distances be-
tween close monuments measures from a few to sev-
eral metres, and in special cases they are adjoining.

In the northern part of Group I, five barrows are
arranged in a line. On the northern edge is Barrow
G/1, and Barrow 164/1 is located several metres to the
south (both outside of the map). Some 15 m in an al-
most straight line from it, Barrow 13/1 is located, and
excavated mound 2/1/2010, 2012, is located another
nearly 10 m in the same direction. The distances be-
tween the last mound and additional monuments
erected south of it — 3/1/2012, 6/1/2014 and 7/1/2014 —
are 20 m and 12 m respectively. This is because Bar-
rows 6/1/2014 and 7/1/2014 form a single, oval or rath-
er kidney-shape mound. To the south-east, they are
neighboured by Barrow 18/I and several metres far-
ther to the south was Barrow 17/1. Approximately 30 m
to the south of these barrows on the southern side
of the field road and perpendicular to the main road
from Bukivna to Myluvannia, there is a single barrow,
16/1. A further 30 m in the same direction, a concen-
tration comprising six monuments stretches across an
80 m distance, which is formed on the northern side
by Barrow 11/I and its neighbour ca. 5 m to the south-
-west, Barrow VI/I/1937 (=Barrow 12/I). The distances
between these and four additional mounds: 10/1, 9/,
8/ and smaller mound 93/1, are 5 to 10 m. The next
cluster of monuments is located ca. 50 m to the south
and comprises three larger mounds — Barrows 5/I and
4/1 and excavated Barrow 1/I/2010 — that form a trian-

gular arrangement wherein the barrows are set 10 to
15 m apart, as well as one smaller mound (15/1) lo-
cated on the south-western side over 20 m from Bar-
rows 1/1/2010 and 4/1. Barrow Group I also comprises
Barrow 14/1, which is situated ca. 90 m south-west of
the closest mound (Barrow 15/I) and 120 m from the
main alignment.

In addition to the barrow concentration described
above, there are three more mounds within the me-
ridian arrangement. The first comprises Barrows
F/1937 and V/1937, and is located ca. 700 m north
of the northern flank of Group I in the yard of a for-
mer mansion (now destroyed). The second one (Bar-
row A) is situated ca. 350 m south of the southern
borderline of the meridian alignment, more or less
half way between Barrow Groups I and 1I, in the cen-
tral part of the latitudinal arrangement.

Around 650 m east of the main meridian align-
ment, three barrows excavated in the 1930s are still
partly visible. They are arranged along a N—S§ axis
(1/1937, 11/1937 and 111/1937 — Smiszko 1937; Siwk6éw-
na 1937). All three are located on the slope of a stream
valley that drops to the east. Presently, it is the village
meadow. Barrow I11/1937 is located 100 m N/NE of the
centrally placed barrow 1[/1937. Barrow 11/1937 is situ-
ated ca. 70 m S/SE of the latter.

I1.2. Latitudinal arrangement

The latitudinal barrow arrangement at Bukivna is lo-
cated along a ridge of low hills on the right bank of
the Dniester (Makarowicz et al. 2016a:40 — 44; 2016b;
2016¢). It comprises several barrow groups and 37
mounds in total. On the basis of research from the
1930s (Bryk 1932a; 1932b; Smiszko 1937; Siwkowna
1937) it is plausible that there were initially more
monuments that have been completely destroyed,
especially in the eastern part of the arrangement as
well as in the fields and meadows. The described con-
stellation of barrows usually comprises linear struc-
tures that spread across 3.5 km and is characterised
by the presence of a several monument concentra-
tions and intervals without mounds. Apart from the
Barrow H1 in the east, which is located 1.8 km from
any mounds, the rest are situated along a distance of
1.7 km (Fig. 11.2). However, this distance is covered
with fields, as well as village buildings and gardens,
thus making the existing terrain completely different
from that of the past (cf. the issue of the so-called map
formation process — c.f. Bourgeois 2013).

During field-walking surveys the latitudinal ar-
rangement of monuments was divided into Groups II,
III, IV and V with barrows numbered accordingly. All
are located in the beech forest. From a general per-
spective, Groups II and V can be connected since they
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are placed on the same terrain form. In the western
part of the latitudinal line, a number of mounds are
spread across a large area in quite large intervals. They
are referred to as Group VI.

Barrow Group II is located in the central part of
the western zone of the latitudinal alignment, and
stretches across 380 m (Fig. 1I.3). It comprises 14
monuments situated across a wide ridge and a south-
ern slope which is perpendicular to where the water-
shed Barrow Group I is located. The distance of this
group from the Dniester riverbed is 1.5 to 2 km. The
area where Group II is located drops in elevation to
the north-west and south-east. Denivelations between
the highest (central part of the cluster) and lowest
placed barrows (south-eastern part) is 10 m (345.5 to
355.5 m a.s.l.), while the difference in height between
Groups I and II is around 20 m.

On the western flank of the group, there is Bar-
row 94/II and 12 m north of it is Barrow 12/II. Some
20 — 50 m south-east of the latter are three barrows of
similar size (9/11, 10/11, and 11/1I) that form a triangular
arrangement. The distance between these barrows is
5 to 8 m. Another sub-group covers the culmination
and southern slope of the hill. It consists of six or (as
suggested by geophysical survey see Chapt. III of this
volume) seven mounds (Barrows 1/11, 2/11, 3/I1, 4/11,
5/11, 13/11, and another supposed barrow invisible in
the terrain). This concentration is located 40 to 120
m from the aforementioned triangular arrangement of
barrows. The furthest to the west is the excavated Bar-
row 1/11/2013. Two smaller mounds (Barrows 3/II and
4/11) are located 8 m to the north-east and east and to-
gether these barrows form a triangular arrangement.
The largest of all recognised monuments at Bukivna —
Barrow 2/II — is located 20 m to the south-east. Barrow

5/ is situated a further 15 m to the south-west and
35 m to the north-east is Barrow 13/I1. The supposed
barrow (no number) is not visible in the area but can
be clearly discerned in the geomagnetic visualisation
and is located 20 m to the south of Barrow 1/1I/2013
(see Chapt. III). Some 8 m to the south-east of Barrow
2/I1 there is another large mound (6/1), followed by
two additional ones — Barrows 7/II and 9/II. The first
is located 55 m south-east of Barrow 6/1I, while the
second is located 65 m away in the same direction but
a bit more to the south.

Three barrows which were initially classified as
Group V (1N, 2/V, and 3/V) can instead be assigned
to Group II (respectively: 14/11, 15/11 and 16/II) due
to their presence on the same terrain — on the north-
-western slope of the hill (Fig. I1.2). They are situated
150 m to the north-east of Barrow 7/II and form a tri-
angular arrangement, while Barrow 3/V is located 30 m
east of Barrow I/V. The distance between Barrows 2/V
and 3/V is 16 m (Makarowicz et al. 2016a, Fig. IV.2a).

West of Barrow group II there are two smaller con-
centrations defined during the field-walking prospec-
tion as Groups III and IV.

Group III (Fig. I1.4) comprises six barrows located
quite close to each other (1/111, 2/111, 3/I11, 4/111, S/11I,
and 6/IIT) and two monuments placed far from the de-
scribed concentration (7/II1 and 8/III; Makarowicz et
al. 2016a). Tt is situated nearly 400 m west and north-
-west of Group IV. The furthest to the east is the rela-
tively small Barrow 1/IIT and 40 m to the west there is
a large one — Barrow 2/1II. Barrow 3/IV adjoins Barrow
4/IV and they are located 10 and 15 m to the north-
-west of Barrow 2/1II, respectively. Barrow 5/III is lo-
cated 5 m from Barrow 4/III. The large mound Bar-
row 6/111 is located on the other side of a deep gorge,

Fig. I1.3. Spatial arrangement of the central part of Barrow Group II
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Fig. IL.5. Spatial arrangement of Barrow Group IV

ca. 80 m to the south-west of Barrow 2/III and ca. 70 m
from Barrows 3/III and 4/I1I. The last two barrows in
Group III are situated around 220 m (Barrow 8/III)
and nearly 300 m (Barrow 7/I1I) to the south-south-
-east of the main concentration, respectively. Both are
located on the extension of Groups II and IV, around
500 m from the later. Barrow 8/II is located over
100 m north-east of mound 7/111.

Group III is located at a much lower elevation (ca.
25 —30 m) than other Bukivna barrow concentrations
(324-325 m as.l) Denivelations between the six
barrows in the concentration are small and measure
1-15m.

Group IV (Fig. IL.5) comprises four barrows situ-
ated on a hill that adjoins that on which Group II is
located (Makarowicz et al. 2016a). Barrow 4/IV is
placed ca. 280 m west of Barrow 94/II and is the fur-
thest mound in this direction. The first of the three
monuments (Barrow 1/IV) is located ca. 150 m north-
-west of Barrow 4/IV, while two additional mounds
are found 100 m and 130 m further in that direction
— Barrows 2/IV (destroyed by WWII trenches) and 3/
/IV, respectively.

The remaining barrows do not form any concen-
trations and are dispersed across the site. Most are
situated on an extensive plateau stretching east of the



34 Przemyslaw Makarowicz, Ihor T Kochkin, Sergiy D. Lysenko, Jan Romaniszyn, Jakub Niebieszczariski

(€107) 4onins onousewoan w S0 we/Lx ey [AQ W §ese LTFLSHT (TE8.LS8Y CT0T/T/E 11 ¢C
(€102) 4oaIns dnousewoan wyg w0z X €Z [eA0 w CHee (8THLSFHT (9T8.LS.8% CI07/11/T il k4
(€102) uOnEARIXD ‘(€107) A2AINS DNDUTLWOID wey wgr o punoy w geee (S6ELEFHT «1€8.L5.8% C10Z/I/T il 1z
- w e w9 punoy w Tzes SHTLSHT «L0¥.85.8% /y91 I 02
- w ez weeo [eAQ w G ehe FYTLSHT «1$7.85.8% /€6 I 61
(€102) £oans dnouBEWO2D weo w6 o punoy w gee WTHTLSHT «6TE.85.8% /81 I 81
- weQ wego punoy w gee COFTLSHT «STE8S8Y /L1 I L1
(€107) 4onins dnousewoan w0 w6 X 01 [AO W Z'zHe WTHTLSHT .081.85.8% 191 I 91
- w e w oL 9 punoy weTHe (STTLEHT «00Z.85,8% /ST I 9
- w90 w /T X S61 [eAQ W gTHe CTHLLEHT «081.85.8% UrT I i
- w0 w o punoy w Tzee BTLSHT «06€.85,8% /€t I €1
(£¢61) uoneaedxy wo werr o punoy w e WL1TLSFHT «6LT.85.8Y (Le61/1N Vet I kA
(€102) £oaIns dnoUFEWO2D w60 w ey X 91 [eAQ w G'The «TETLEHT «T8T.85.8% 7R I 1
(€107) 4onins dnousewoan w60 wor X 81 [eAQ w e WLTTLEHT «192.85.8% /01 I 01
(€102) 4onIns dnousewoan w S Weer X §Fl [eAO Wy ehe WSETLSFHT .092.85.8% /6 I 6
(€102) £oaIns dnousEWO2D w0 wer X LT eAQ W IHhe FTTCLEHT «SHT.85.8% 8 I '8
($107) uoneaedx ‘(¢107) AoAIns KN2USLWOI9 w ST wSHT X LT A0 weLee COVTLEFHT (S€€.85.8F FI0T/V/L I L
($107) uoneaedx ‘(¢r07) 4oAIns oNoUSLWOID w e wSHT X ST [eAO w9 Lee L0€T.LSFHT £9€€.85.8% $107/1/9 I 9
- w ¢ wer xSl [eAQ w g0 W6STLEHT «602.85,8% Vs I <
- w90 wor @ punoy wCTHe W8FTLSHT «L6T.85.8% 172 I b
(Z102) uoneardxy wep w T X 91 [eAQ w /g (9€TLEYT FSELS8F z10z/1/g I ¢
(Z10Z ‘0102) uoneaedxy wg w8l X 7T [eAQ w Spee (9€TLEHT «8LE.8S.8F Z10Z ‘0102/1/T I Z
(0102) uonEARIXY wey wer X ST [eAO wO'¢he WTHTLSHT «66T.85.8F 0T0Z/IVT I T
o1 6 8 L 9 < ¥ < 4 T
(ppms x q3uap) dnoxo
SIUWWO)) YSoH SUOISUdW( adeyg (‘r's'e) woneadrq | (F) spmuSuoy | (N) apmume] I Moyyeg | moxreqg | oN

SMOITE( JO S191WeIed DIIOWOBYDIY "ISV]GO MSAD[UBII-OUEBA] ‘©0oip.4 YOBWN[], ‘BUARNY T II d[qEL



35

Arrangement of the cemetery and characteristics of the barrows

- wgQ Wzl x <l [eAQ wZrse «9T0.LSHT FL8.LS8Y AT Al Ly

- w60 wer x 91 A0 wz'ese FS0.LS YT «$98.L5.8% AUT Al 9%

- wey wzl x S¢1 [eAO wgere «789.95:¥T «888.L5.8F 1/91 11 §S4

- w oL W/l X 8l [eAQ w 7'z «619.95.%C «TS8.L58Y /se 111 844

(S102) 4oaIns dnousewoan we wHL X 8T a0 wocze 9955 WL96.L5:8% 11/9 il <
- wezy wepT X ST [eAQ w9cre «0TL9S:¥T «L66.L58Y /s 11 w

- w6 wQr 9 punoy w7eTe «00L9S.5T «000.85,8% /% il ais

(S102) 4oaIns onousewoan weo weg X6 [AO wZree FOLISHT «$86.L5.8% /e il ‘0¥
(S102) £oaIns dnoUTEWODD wey WS/l X S6L A0 w9'sre «STLISHT «186.L5.8% 1z 111 6¢
(S107) 4onins dnousewoan w SO w Q1 9 punoy w gere «S9L9SFT «686.L5.8% /1 il '8¢
- w G wor X G'LT [eAQ W SHHe L9F9.LSHT «908.L5.8% /91 I L

- w /0 wg X6 [eAQ W g eHe «STYLSHT «608.L5.8% /st i} o¢

- wz'r Wzl X SFT [eAO w g ehe WLT9.LSHT «L08.LS.8F w1 il o

- w0 weE xS0l [eAQ wgTse WL8TLSYT «6T8.L58Y /%6 i b

- w SH0 wr X I1 [eAQ wzee «89%.LSHT «1T8.L5.8% et il ¢¢

- w g wor x ¢'LT [eAQ wH7se (ITELSEFHT «LF8.LS.8F el il Z¢

- w e WX STL [eAO y'Tse WISELSHT «6€8.L5.8Y W1t il ¢

- w9 wer X <l [eAQ LTS W6TELSHT «8%8.L5.8% /01 11 ‘0¢

- w SH0 wzy o punoy w/7se WTSELEHT «LF8.L5.8F 6 il 6T

(€107) 4onins dnousewoan w e Wl X SLL [eAO w 6'GHE (0ESLSFHT (OPLLS8Y /8 11 ‘8T
(€102) 4onIns dnousewoan w ¢ w ST X 91 [eAO w /L LBE (8ES.LSFHT WTLLLSSY /L il LT
(€102) £oaIns dnousEWO2D weT w Iz X 7¢ [eA0 w s «88%.LSFT «F8L.LES8Y /9 il 0T
(€107) 4onIns dnouSewoan w 0 w6 X 0L [eAQ w 'zee «66ELEFHT «S08.L5.8% s il 154
(€107) 4onins dnousewoan w S0 w6 xs6 [eA0 w greee (0¥8.LSFT AR ASK:} 4 Iy 1 R4
o1 6 8 L 9 < 4 [ 4 T

panunuod 111 9[qel,



36 Przemystaw Makarowicz, Ihor T. Kochkin, Sergiy D. Lysenko, Jan Romaniszyn, Jakub Niebieszczariski

(£€61) uoneardxy wQr wire punoy - - - LEGT/IIA - 89

(£¢61) uoneaedxy wer werr e punoy - - - LEGT/TA - L9

(£€61) uoneardxy Wy wzr e punoy - - - LEGT/AL - 99

(1¢61) uoneaedxy wQt ‘ ¢ - - - 1E61/8T - €9

(1¢61) uoneaedxy wz'T é ¢ - - - TE6T/LT - 9

(1¢61) uoneaedxy wor ‘ ¢ - - - 1€61/91 - €9

(1¢61) uoneaedxy wo I ‘ ¢ - - - TE6T/ST - 79

(£€61) uoneaeoxy wey wr X Z1 A0 - COFELSHT «099.85,8% LEGT/A=1/4 - ‘19
LEGT/MI

(£€61) uoneardxy wQg wzr e punoy w662 «6S9.LS:¥T «LLE8S8Y =/E6L/SL - 09
LEGT/TT

(£€61) uoneaedxy w ¢ wQr 9 punoy w /867 «0%9.LEHT «98Z.85.8% =LE6L/HL - 6S
LEGI/T

(L€61) uoneardxy w/ wzr e punoy W SS6T WSHO.LSHT WLTELESY =LE6L/EL - '8¢

- w WL X wEl [eAQ wHyee «6%8.65:5C «168.L5.8% NTH A LS

- weo wer o punoy wrorg (S€T8SHT WTLLLSSY NTOT A 9%

- w90 wer punoy w L ehe «80€.85.5¢C F8LLESY ATOT A §SS

- w e wipe punoy w 9'60¢ «SC1.8SHT «008.£5.8% N8L A b

- w90 w Sl X 91 [2AQ w ¢Ghe «120.85:5C «69L.LS8Y NX A €¢

(1¢61) uoneaedxy Wt ‘ ¢ w ¢ «TH8LSEFHT WLT8.LS8% (Te61/%) nvd A §es

(1¢61) uoneaedxy wo ‘ ¢ w g'00¢ LO¥8.LSFHT (£T8.LS8Y (1¢61/9) AVa A S

- wey wH g punoy w gChe (ETE8SHT «1T8.L5.8% NI A ‘0S

- W wgr X 61 [eAO wGTse (TETLS YT «S€8.L5.8F A% Al ‘6

- w e w oL X S°0T [eAO w ¢ OS¢ «696.95.%C «6S8.L5.8Y AVE Al ‘8%

6 8 L 9 < i ¢ 4 T

panunuod 111 9[qel,



Arrangement of the cemetery and characteristics of the barrows 37

II and V barrow groups, which is an isolated geomor-
phological form (Barrows D, E, X, 78, 161, 172 and H;
near the church). These monuments are referred to
as Group VI, which was comprised of a larger number
of barrows in the past but the area was transformed
as a result of human activity. It is now covered with
fields, meadows, gardens, and buildings, which must
have destroyed the barrows still visible in the 1930s
(Bryk 1932a; 1932b; Smiszko 1937; Siwkéwna 1937,
Rogozifiska 1959; Sulimirski 1968).

Group V consists of seven barrows stretched
across a 1.4 km distance (Fig. I1.2). Two located on
its western flank were excavated in the 20™ century
(modern designations — D and E'), of which only dig-
ins in the centres and soil thrown around the mounds
remain. Further observations are difficult to make due
to the dense vegetation (e.g., bushes) that covers the
barren waste. Barrow D was located ca. 330 m east/
/north-east of Barrow 3/V. Barrow E is situated sev-
eral metres south of Barrow D. Close to the plateau,
ca. 320 m to the south-east of the aforementioned
mounds, was Barrow X, while 250 m to the north-east
of it was Barrow 78. Two further monuments were
documented south-east of Barrow 78. Barrow 162
was erected 150 m from it, while 130 m to the north-
-west of Barrow 162, on the slight slope of the plateau
was Barrow 161. Close to the modern church, 80 m
to the north of the last of the mentioned barrows is
Barrow H, which measures ca. 2.5 m in height. The
last of the documented single barrows — H1 — was iso-
lated on the border of the forest, ca. 1.7 km from the
eastern part of the group III, some 250 m to the south
of the Dniester riverbed and close to the steep, right-
-bank slope of its valley (the last barrow to the east).

I1.3. Barrow descriptions

A brief description of the barrows forming five above
groups as well as the mounds located outside them is
presented in Table II.1. A more extensive description
of all monuments, along with their Digital Elevation
Models, profiles and photos, was presented in a se-
parate monograph (Makarowicz et al. 2016a; see also
Makarowicz 2016b; 2016¢).

I1.4. Summary

Sixty-eight barrows have been discovered in the Bu-
kivna cemetery, but it is believed that there were

! These two barrows were excavated using the so-called ‘cir-
cular’ method; hence it is impossible to identify them proper-
ly, even according to information published by J. Bryk (1932a;
1932b), M. Smiszko (1937) and 1. Siwkowna (1937). They could
be Barrows 3/1931, 4/1931, or VII/1937.

originally more. The monuments in the fields and
meadows were completely leveled, but the mounds in
the beech forests were relatively well preserved. The
barrows occurred basically in linear arrangements, for-
ming several groups on the E — W axis (about 3.5 km
with breaks) and N — S (about 1 km, also with breaks).
Within individual groups, smaller clusters consisting
of several mounds can also be distinguished (e.g. “tri-
ple” systems). A few monuments were also recorded
located between or away from the groups. The distan-
ces between the nearest mounds ranged from several
to several dozen meters.

Most of them, 41 barrows, had a slightly oval shape,
21 of them were round. The shape of the remaining
ones, excavated in 1931, is unknown (Table II.1). The
largest monuments, over 20 m in diameter, were in
group II: barrow 2/11/2013 (23 X 20 m) and barrow 6/11
(22 X 21 m). The barrow 2/1/2010, 2012 from group
I was slightly smaller, with parameters of 22 X 18 m.
The smallest monuments, with a diameter of less than
10 m, recorded in groups I and II. Barrows 17/ and
18/I were 8.5 m and 9 m respectively, and barrow 15/11
— 9 X 8 m. The height of the mounds ranged from
0.2 m (barrow 93/1) to 2.5 m (barrows 2/II and K1/V),
and on average — 0.9 m.

A total of 19 mounds were excavated, including 13
in the 1930s and six in 2010 — 2014 y. (Chapt. IV); 20
of them were subjected to geophysical survey in this
project (Chapt. III).
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1. Geophysical survey

Introduction

The aim of the following chapter is to summarise
results of the geophysical surveys in Bukivna con-
ducted by the Upper Dniester Expedition between
2013 and 2019 (see Makarowicz et al. 2016a; 2016b;
2016¢). Twenty barrows arranged into three group-
ings (Groups I, II and III) were identified using the
geomagnetic method. A short description of applied
methodology is given in the first place. Next the re-
sults of the surveys are divided according to chrono-
logical order, beginning with the earliest campaign in
2013.

The purpose of the survey was to identify archaeo-
logical features forming distinct landscape elements
as well as any damage to them caused by anthropo-
genic or natural factors. Especially, the aim of the sur-
vey was to record and identify specific structural traits
of the construction and distribution of the barrows.
An additional goal was to define how informative mag-
netometry survey is for barrow studies, especially in
the geological-geomorphological conditions of the
Pre-Carpathian area.

II1.1. Methodology

The geophysical method applied in the surveys in
Bukivna was magnetometry. The detailed characteriza-
tion of the method and its significance for the studies
of prehistoric barrow cemeteries such as Bukivna has
already been published by the authors (Makarowicz
et al. 2016a:26 —29). Here only an abridged descrip-
tion of the methodology and technicalities behind
using magnetometry at the burial sites in Bukivna is
presented.

Magnetometry offers, arguably, the most effi-
cient way (in terms of easiness of acquiring data in
comparison to labour consumption required by the
equipment use multiplied by the surveyed area and
measured in time) of inspecting non-invasively large
monuments such as barrows. The sheer volume of
the burial mounds in Bukivna, measured in diameter
and height, as well as their usually remote location in
the wooded and hilly landscape, rendered the use of
many other geophysical methods at those sites unfea-
sible, or at least cumbersome. In consequence, the
hand-held, single probe fluxgate magnetometer was
the optimal solution given the aims of the surveys,
which was to inspect the largest number of mounds
possible in the shortest amount of time (the single ex-
pedition usually lasted a week or two at most).

Internal structure of the burial mounds usually
combines earthen mantle (often comprising several
distinguishable layers) with additional construction
elements made of stone or wood, or both (although
plain earthen mounds are also known, especially in
the regions lacking in stone building material of larg-
er sizes). Previous excavations of mounds in Bukivna
have shown that all of the mentioned types of struc-
tures can be expected (Makarowicz et al. 2013). If
certain conditions are met (i.e. chemical composition
including compounds with strong magnetic proper-
ties and presence of external magnetic field), soils
and rocks can become magnetised and, thus, detect-
able through a magnetometer. The two basic types of
magnetisation are residual (or thermo-remanent) and
induced ones. The former appears as an endogenous
phenomenon of certain materials including ferromag-
nets (e.g. iron in pure form) and ferrimagnets (includ-
ing iron oxides in the crystalline form, such as mag-
netite and maghemite), resulting from spontaneous
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alignment of the dipoles upon applying external mag-
netic field which lasts until heating beyond the Curie’s
and the Néel's temperatures respectively (Schmidt
2009; Sala et al. 2012:139). Remanent magnetisation
predominantly occurs with metal alloys comprising
iron (e.g. steel), thus on prehistoric archaeological
sites it is usually produced by modern litter buried
shallowly under the ground. Cases of remanent mag-
netisation of prehistoric buildings include stones con-
taining ferromagnetic minerals, and structures such
as kilns, ovens, or any objects made of clay with large
proportion of iron oxides submitted to high tempera-
ture (exceeding the Curie level) and then cooled, thus
retaining permanent magnetic field.

Induced magnetisation appears in the effect of
enhancing magnetic susceptibility of a material so it
can start functioning in the capacity of a “conductor”
for the external magnetic field (usually earth’s mag-
netic field). This type of magnetisation is triggered by
e.g. transformation of the weakly magnetic hematite
(a-Fe,0,) to ferrimagnetic magnetite (Fe,O,; Schmidt
2007:24). Increased susceptibility might be the by-
-effect of combustion of organic material and mixing
the ashes with soil (Le Borgne 1955), or the activity of
anaerobic bacteria in decaying organic material (Fass-
binder et al. 1990; Linford 2004). Thus, the features
such as fireplaces or waste-pits are prone to induced
magnetisation and could be detected by magneto-
meter. However, even the features with relatively weak
magnetic response can be distinguishable on a mag-
netic map when set against the background with con-
siderably different (weaker or stronger) magnetic sus-
ceptibility level. In the context of archaeological sites,
these could be adjacent layers of soil characterised
by different pedogenesis or composition, e.g. infill of
a grave pit contrasting with the top soil in-between
the graves (Schmidt 2009:73). Apart from that there
are numerous para- and diamagnetics which discern
low magnetic susceptibility which, nonetheless, may
allow the magnetic field changes to be picked up by
sensitive magnetometers.

Magnetisation of buried features results in anoma-
lies — distortions to the Earth’s magnetic field. These
are usually visible on magnetic maps as dipoles — adja-
cent peaks of negative and positive values with round
outline, but their size and orientation dependent on
the volume, depth, and location, i.e. latitude and lon-
gitude with respect to direction of the earth magnet-
ic field (cf. Bevan 2006:5 ff.). Induced magnetisation
will occur as a normal dipole anomaly, that is corre-
sponding in orientation of the positive and negative
maxima to the current direction of the earth’s mag-
netic field (Weymouth, Huggins 1985:196). When con-
ducting a magnetic survey on northern hemisphere,
the negative peak will be north of smaller but more
intense positive peak, with slight deviations depend-

ing on morphology of the terrain. On the other hand,
in remanent magnetisation polarisation can be non-
-normal and is dependent on the direction of the
earth’s magnetic field at the moment of the magnetic
domains alignment. Furthermore, shape of an object
emitting magnetic field and its position also influence
the orientation of the minima and maxima (cf. Bevan
2006:8). Although both above described types of
magnetisation are caused by different sources and
processes, in reality it might be difficult to discern be-
tween them.

In reality distinction of clear-cut dipoles is often dif-
ficult and some anomalies require higher-order multi-
pole representations to accurately describe them. An
archaeological feature such as a grave containing both
the organic (e.g. wooden structural elements, body re-
mains) as well as inorganic material (e.g. stone struc-
tural elements, grave goods) will produce anomaly
combining the individual dipolar anomalies resulting
from remanent as well as induced magnetisation with
the earth’s magnetic field. The result is determined
as the total field with value above or below the back-
ground magnetic field. From the theoretical standpoint
it is possible to calculate the contribution of induced
and remanent magnetisation to an anomaly, however
in the situation of archaeological field survey that is
hardly attainable (taking into considerations buried lo-
cation of the source of an anomaly and numerous cir-
cumstantial factors that also play their part). Thus, in
the descriptions below, more complex magnetisation
patterns are often described collectively or, if discern-
ible, divided into individual positive (in other words
highs) and negative (in other words lows) anomalies.

It is also important to consider the particular char-
acter of magnetisations of mounds. Their size, com-
prising large volumes of excess earth often contain-
ing additional structures as described above, as well
as their form, usually cone- or dome-like with circular
or oval base, are reflected in the specific anomalies.
The internal construction elements may be located
too deep inside the earthen mantle to be detected by
normal, at-surface magnetometers, and furthermore
could be concealed by the topographic effects on the
overall magnetisation of the mounds, caused by their
landscape form. Even at low susceptibility levels of the
soil from which a mound was heaped up, the volume
and shape of the monument will produce a large di-
polar, normally polarized anomaly (in the northern
hemisphere the magnetic high will be placed slightly
south from the peak of a mound, while magnetic low
will surround and overlap its northern half; cf. Sme-
kalova, Bevan 2002). The higher the instrument is
held during the measurement, the regular this anom-
aly would be. In the lower mounds with gentle slopes
this anomaly is less distinct than in the case of high
mounds with steep slopes, in the cases of which the



overall gradient of magnetic induction is greater and
the amplitude of values grows with irregularities in
a mound’s surface. It is important to remember about
those topographic effects, when analysing magnetisa-
tion of the mounds.

During the geophysical prospections carried out
within the scope of the project two types of magne-
tometers were used. The first geophysical survey con-
ducted on the cemetery in Bukivna in 2013 and super-
vised by Oksana M. Bondar from the Department of
Geophysics, Institute of Geology of Taras Shevchenko
National University of Kyiv, employed a caesium va-
pour magnetometer PKM-1 (Geologorazviedka). Dur-
ing all subsequent surveys conducted by the team
from Adam Mickiewicz University (supervisors — Ma-
teusz Cwalinski and Cezary Bahyrycz) a single probe
Bartington Grad 601 fluxgate magnetometer was
used. While the first one measures the total value of
the magnetic field in a given place, the latter measures
only the vertical component of magnetic field, that is
the difference in magnetic flux density (induction) cal-
culated along the axis of electromagnetic coil inside
the probe (Kvamme 2006:212; Schmidt 2007:27; Da-
vid et al. 2008:21). Value of the measurements is re-
corded in nano Tesla units [nT]. The PKM-1 caesium
vapour magnetometer allows for 0.001 nT accuracy.
The measurements were performed in motion along
profiles separated by 1 m, collecting single measure-
ment per 0.15 m on average. The Bartington fluxgate
magnetometer, on the other hand, was utilised up
to 0.1 nT accuracy, with a single measurement taken
at every 0.25 m along transects separated by 1 m. In
the rare cases vegetation at the site allowed for nar-
rowing the transects’ spacing to 0.5 m. Transects were
predominantly oriented approximately along the
geographic north-south axis, with the probe always
heading north, as north-south orientation benefits
the optimal results due the anisotropic sample den-
sity (David et al. 2008:23). The surveys were carried
out in a so-called “parallel mode”, meaning that the
instrument was carried only in one direction when
taking the measurements. The magnetometers were
calibrated in a single, designated spot, where the in-
duction of the magnetic field did not exceed -1/1 nT,
to accommodate the drift (a systematic change in the
instrument’s zero point due to temperature changes
and diurnal variations of the earth’s magnetic field
value — cf. Weymouth, Huggins 1985:194; Kvamme
2006:212 - 213). The surveyed areas were divided
into measurement polygons (grids) in the shape of
squares with dimensions ranging from 10 X 10 m to
20 X 20 m. Together the adjacent grids created frame-
works encompassing single barrows or whole frag-
ments of the sites. The survey grid was adapted to the
terrain so that barrows were centrally located in indi-
vidual quadrats. To study the context and identify pos-
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sible traces of prehistoric activity, in some instances
the space between barrows was surveyed as well.

The processing of the data obtained with the
PKM-1 caesium magnetometer was done in a dedi-
cated computer program. The normal component of
the magnetic field was defined by calculating it from
original measurements of the average magnetic induc-
tion for every profile. This particular method allows
one to avoid the influence of geomagnetic variation.
As a result, the map of local anomalies of the magnetic
induction was obtained. With respect to the data from
Bartington fluxgate magnetometer, subsequent visual-
ization and processing was conducted in GeoScan Re-
search — GeoPlot using the shaded relief mode, along
with functions Zero Mean Grid, Zero Mean Traverse,
Despike and Interpolate.

II1.2. Survey The April 2013 Magnetometry
Survey

In April 2013 the Upper Dniester expedition of Adam
Mickiewicz University conducted the first geophysical
survey of the cemetery in Bukivna using the magne-
tometry method. At the time of the prospection, over
60 barrows located within several concentrations were
known to exist at the site. The survey started by sub-
jecting Barrow Group I to measurements (Fig. IIL.1).
The monuments are characterized by a fairly good
state of preservation and their embankments reach
approximately 20 m in diameter and 1.5 m in height.
Nonetheless, some exhibit trenches or dig-ins situated
in their middle sections, resulting from amateur ex-
cavations and attempts to loot the grave inventories.
The entire cluster forms a row of barrows stretching
approximately along a N — S axis with varied distances
separating individual mounds.

The 0.43 ha survey area was divided into three
measuring surfaces that were adjusted in terms of
dimensions and shape to local conditions, includ-
ing the terrain’s relief, vegetation cover, and degree
of concentration of the tumuli. In almost every case,
prospection was conducted within a framework of
10 X 10 m grids. Only once did complete deforesta-
tion of the mound’s embankment, as well as its rela-
tively small size, allow for the establishment of a single
grid with 20 X 20 m dimensions. The first measured
surface comprised 31 grids (0.31 ha) and covered the
southern part of Barrow Group I (Barrows 8/1, 9/1/,
10/1, and 11/1; Fig. II1.1). Another grid (20 X 20 m;
0.04 ha) was placed over an individual barrow (16/1)
belonging to the same group that was situated farther
to the north. Finally, eight grids (10 X 10 m; 0.08 ha)
were established to include a so-called “double bar-
row”, comprising two mounds (6/1/2014 and 7/1/2014)
connected by their embankments. Another mound
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Fig. III.1. Barrow Group I. Survey Areas A, B, and C against the hypsometric plan

(18/1) was identified in the vicinity and was only dis-
cerned thanks to the conducted survey.

Group L. Survey Area A

The survey in the southern part of the discussed
group included four monuments (8/1 to 11/1), previ-
ously unexplored by archaeologists (Fig. II1.1:A). Most
exhibit a considerable size and good state of pres-
ervation, apart from Barrow 11/I, which has a large
trench in its centre stemming from old excavations.
Yet the whole area is overgrown by tall trees with thick
trunks; hence, it was frequently necessary to skip
some measurements or even entire transects, which
are visible as light grey strips running along the N — S
axis in the resulting image. In this image, barrows are
clearly visible thanks to the contrast of the magnetic
induction gradient registered over them and in their
vicinity. In comparison with the values in their back-
ground, generally being near 0 nT, all four mounds
reveal a more diversified level and structure of mag-

netisation. Their spatial extent can be delimited by ir-
regularly shaped halos of negative values, especially
prominent on the north side, that encircle zones of
typically increased magnetisation. Contour irregu-
larities possibly result from the methodological issues
connected to magnetometry of mounds (see Chapt.
III.2), as well as the erosion and levelling of the bar-
rows throughout the years, in the course of which soil
from the upper layers has slipped aside and been de-
posited at the base of the embankments (see discus-
sion in Makarowicz et al. 2017). Within these zones
one can discern dipolar anomalies, stemming from
different features; the larger ones indicate induced
magnetisation through their normal polarisation. The
latter sometimes possess extensive dimensions and
have predominantly irregular outlines. In addition,
strong dipolar signals, sometimes abnormally pola-
rised, are also present and are definitely attributable
to residual magnetisation. In light of recent forestry
activities that took place at the site to remove some
of the trees, as well fighting between Hungarian and
Soviet troops during World War II (WW1II), one can in-



fer that the aforementioned anomalies are emitted by
modern iron objects. This interpretation is based on
pieces of machinery, nails, and bullet shells that fre-
quently appear on the surface.

Beginning the detailed description of the mounds
from the southernmost part, one can discern a linear
anomaly in the form of a strip of negative responses
extending roughly from W to E with a slight devia-
tion to the NE (Fig. III1.2, marked in green). Appar-
ently, the soil has a lowered magnetic susceptibility,
perhaps due to the removal of the uppermost layer.
Also, the presence of several dipolar signals located
within the limits of the latter anomaly were noted. In
fact, during the survey, participants noted a shallow,
1 m wide ditch that potentially may be the remains of
a WWII trench.

Barrow 8/1 is located immediately north of this fea-
ture and is characterized by a clearly visible outline of
negative values and a quite diversified centre with sev-
eral positive peaks (Fig. II1.2, red dashed line). Among
the latter, the largest two are situated near each other
in the central section. They are slightly elongated to
the W and together with the corresponding negative
maxima occupy a roughly oval area with a diameter
ranging from 1 to 2 m (Fig. 1.2, red dotted line).
Their increased values may indicate that material rich
in iron oxides was deposited in these places; however,
proper description of the sources of the anomalies re-
quires more detailed investigation. Slightly to the E is
a discernible negative magnetic induction peak that
has a corresponding but somewhat unclear positive
maximum at its southern side. Together, these signals
correspond with the apex of the mound (Fig. III.1)
and may be treated as central features of the bar-
row’s construction. Other, much smaller anomalies
surround the middle part. Two of them, that neigh-
bour the centrally located anomalies to the S and N,
exhibit oval shapes and distinct positive maxima (Fig.
II.2, red continuous line). Perhaps they should also
be considered as indicators of the mound’s internal
features (e.g. pits) with magnetically susceptible con-
tents (see e.g. Romaniszyn et al. 2021; Niebieszczanski
et al. 2022).

The next monument — Barrow 9/1 — is located less
than 5 m NE from the latter and is similarly visible
due to the outline of negative values (Fig. II1.2, yel-
low dashed line). This whitish band, as seen on the
figures, encloses a zone characterised by a diversified
level of magnetisation. Within its limits is situated an
extensive, but irregularly outlined spot that spreads
from the centre in a northern direction, where values
reach a positive maximum (Fig. II1.2, yellow dotted
line). Its potential sources include material with in-
creased magnetic susceptibility, perhaps due to com-
bustion (e.g. Niebieszczanski et al. 2022). Most prob-
ably this anomaly should be considered as the residue
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of a former structural element of the barrow, as no
traces of destruction were revealed in that location.
Furthermore, to the south of the aforementioned
signal is another anomaly with normal orientation
of dipoles (a negative peak was not registered in its
entirety due to a tree forcing the omission of several
measurements) and values slightly below the maxi-
mal levels of the gradient (Fig. II1.2, yellow continu-
ous line). Due to a similar intensity and structure, it
seems possible that this roughly circularly contoured
anomaly has a source similar in nature as that of the
centrally placed signal from Barrow 8/I. In the case of
Barrow 9/1, the discussed anomaly is surrounded to
the W, S, and E by a rim unified in terms of the level
of magnetisation that is undisturbed by other factors
and overlaps with the barrow’s outer mantle. More-
over, the barrow seems to have the most compact im-
age and clearly outlined borders when compared with
other mounds (Fig. I11.2).

The third analysed mound in Group I (10/1) is lo-
cated further NW from the previous one (Fig. II1.2,
blue dashed line). It is distinguished by a zone of
a generally higher level of magnetisation compared
to the background magnetic field, encompassing
a large positive peak situated somewhat S from the
barrow’s centre (Fig. I11.2, blue dotted line). However,
it was impossible to capture the mound in its entire-
ty due to dense vegetation that prevented the mea-
surement of the far NW section. The spatial limits of
the discussed mound are less clearly defined than in
barrows 8/ and 9/I; however, a halo of negative val-
ues still surrounds its inner section. The negative re-
sponses are best represented in the easternmost and
westernmost sections. Furthermore, on the eastern
side there is a large negative signal of a V-shape, which
seems to be correlated with a disturbance pit in this
part of the mound (Fig. IIL.2, blue continuous line).
Hence, the barrow can be described as including two
large internal features yet characterized by different
magnetic susceptibility. Between the features, one can
see intermingled high and low signals, resulting from
rapid changes in the gradient that do not, however,
form clearly defined shapes. Thus, it is difficult to pro-
vide any detailed characteristics of the barrow. Possi-
bly this may reflect a complex underground structure
(see Romaniszyn et al. 2021), but might just as well
stem from a disturbance caused by various post-depo-
sitional factors.

The fourth, and final tumulus belonging to Group I
surveyed (11/1), is located near the northern edge of
the measured surface (Fig. II1.2). It prominently con-
trasts with the background magnetic field, mostly
due to the extensive zone of increased magnetisation
(Fig. 1IL.2, orange continuous line) inside of which
are located three parallel, negative peaks (Fig. III.2,
orange dotted line). Among all four barrows, this
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Fig. III.2. Left. Resulting image of the magnetometry prospection of Barrows 8/I, 9/1, 10/1, and 11/I from Barrows Group I (gradi-
ometer Bartington Fluxgate Grad 601-1; measuring grid: 10 X 10 m; sampling density per transect spacing: 0.5 X 1 m, interpolated
up to 0.25 X 0.5 m; real values of magnetic induction gradient compressed in greyscale to the range -5 — +5nT)

Right. Resulting image of magnetometry prospection of Barrows 8-11/I belonging to the Barrow Group I with highlighted anomalies
discussed in the text

approximate spatial extent of the negative anomaly indicating outer limits of the Barrow 8/1

approximate spatial extents of normally polarised anomalies, overlapping the climax of embankment and potentially
indicating internal features of the Barrow 8/1

approximate spatial extents of two positive anomalies, surrounding the central part of embankment and potentially indi-
cating internal features of the Barrow 8/1

approximate spatial extent of the negative anomaly indicating outer limits of the Barrow 9/1

approximate spatial extent of the large, positive anomaly, overlapping the climax of embankment and potentially indicat-
ing internal feature of the Barrow 9/1

approximate spatial extents of normally polarised anomaly, potentially indicating internal features of the Barrow 9/1
approximate spatial extent of the negative anomaly, indicating outer limits of the Barrow 10/1

approximate spatial extent of the negative anomaly, potentially indicating internal feature of the Barrow 10/1
approximate spatial extent of the positive anomaly, potentially indicating internal feature of the Barrow 10/1
approximate spatial extent of the negative anomaly indicating outer limits of the Barrow 11/1

approximate spatial extent of the positive anomaly, potentially indicating internal feature of the barrow Barrow 11/1
approximate spatial extent of the negative anomaly, indicating centrally located trench, left after excavations
approximate spatial extent of linear anomaly, presumably indicating a ditch passing through the site (potentially former
WWII trench)



one has the highest apex that could not be measured
entirely, as trees growth was dense in its W section.
Nonetheless, the edges of the remaining parts were
effectively captured on the resulting image as a thin
strip of slightly lower values, immediately followed by
high values in the S and E sections and a large zone of
negative values embracing the barrow’s centre from
the N (Fig. II.2, orange dashed line). The mound is
characterized by a significantly diversified level of
magnetisation in comparison to the rather evenly
magnetised background, especially visible on the S
side. Frequent strong signals are present within the
borders of the mound, of which the previously men-
tioned three parallel, negative anomalies stand out
the most. In fact, they are emitted by a deep trench,
now partly filled with soil, that was left most probably
after amateur excavations. Moreover, the anomalies
emitted by the embankment are overlapped by many
dipolar signals, most probably of modern origin. On
the other hand, the large zone of positive values in
the centre can be attributed to a feature located be-
neath an earthen mantle and filled with content char-
acterized by a higher magnetic susceptibility, possibly
similar to that of Barrow 9/1. However, taking into ac-
count the barrow’s height, the zone of positive values,
along with the negative ones distributed mostly to the
north of the apex, could be the topographic effect on
the magnetic field generated by the entire mound (see
Makarowicz et al. 2017). The frequent and irregular
negative maxima on the northern side of the mound
could be a “by-product” of taking measurements over
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steep and undulating slope. This picture stands in
contrast to other mound in the group which tend to
have more even outline in the magnetic imagery. In
the southern and eastern sections locally occur dipo-
lar signals, probably representing a ferrous material of
modern origin.

Group I. Survey Area B

The next surveyed barrow (16/1) is located in the mid-
dle section of Group I (Fig. III.1). It was unknown to
archaeologists prior to the 2014 field season, when the
aforementioned complete deforestation in this part of
the site revealed a low, but visibly circular mound ar-
ranged in alignment with the other Group I mounds.
Its height can be estimated at 0.5 m, while its diame-
ter does not exceed 12 — 14 m (Fig. II1.3). No traces of
trenches left after excavations or other types of dam-
age were noted. Magnetometry prospection efficiently
captured changes in the magnetic induction gradi-
ent over the barrow and within its vicinity (Fig. I11.3).
Hence, the resulting image depicts clearly distinguish-
able anomalies that can be attributed to the mound,
and rather intermingled signals with varying level of
the background magnetic field. The mound can be
delimited by a roughly circular anomaly, comprising
values around and below 0 nT that cover most of its
spatial extent (Fig. II.3, red dashed line).

Outside this area, the gradient points to a uni-
formly positive level of magnetisation with occasional
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Fig. IIL.3. Left. Resulting image of magnetometry prospection of Barrow 16 belonging to Barrow Group I (measuring grid: 20 X 20 m)
Right. Resulting image of magnetometry prospection of Barrow 16/I belonging to Barrow Group I with highlighted anomalies dis-

cussed in the text.

— — - — approximate spatial extent of the negative anomaly indicating embankment of the Barrow 16/1
——— — approximate spatial extent of the positive anomaly, potentially indicating internal feature of the Barrow 16/1
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Fig. IIL.4 Left. Resulting image of magnetometry prospection of “double barrow”, comprising of Barrows 6/1/2014 and 7/1/2014, and

Barrow 18/1, belonging to Barrow Group I

Right. Resulting image of magnetometry prospection of “double barrow”, comprising of Barrows 6/1/2014 and 7/1/2014, and Barrow
18/1, belonging to Barrow Group I with highlighted anomalies discussed in the text.

6/1/2014 and 7/1/2014

— approximate spatial extent of the negative anomaly signifying outer limits of the “double barrow” comprising of Barrows

approximate spatial extent of strongly polarised anomaly, potentially indicating internal feature of the Barrow 6/1/2014
approximate spatial extent of abnormally polarised anomaly, potentially indicating modern iron object

— approximate spatial extent of the negative anomaly signifying outer limits of the Barrow 18/1
— approximate spatial extent of the ring-shaped positive anomaly, potentially indicating internal feature of the Barrow 18/1

peaks. The latter may be explained by recent defor-
estation, especially if combined with burning, that af-
fected the top soil, thus leading to changes in magnet-
ic susceptibility around the tumulus (see Karchegani
et al. 2011; Till et al. 2020). The barrow retained its
quite even magnetisation despite this event, and still
is distinguishable against the surrounding area. The
survey revealed an extensive, roughly crescent-shaped
maximum of positive magnetisation that covers the S
and W parts of the interior of the barrow (Fig. IIL3,
red continuous line). In connection with the nega-
tive band to the north, the mound gives an image of
a large dipolar anomaly typically emitted by similar
monuments (cf. Smekalova, Bevan 2002). However,
it cannot be ruled out that the large positive signal
comes from a layer of material with significantly in-
creased magnetic susceptibility, perhaps belonging
to a former grave structure. Apart from the anoma-
lies presumably connected with the barrow’s internal
structure, one can also discern frequent normally and
non-normally polarised anomalies, most probably in-
dicating modern iron objects, among which the most
prominent is located E of the mound’s centre.

Group I. Survey Area C

The third measuring surface was established about
50 m north from the previously described mound,
over a large “double barrow” with a characteristic
kidney shape and two, roughly circular apexes, cor-
responding to mounds designated as 6/1/2014 and
7/1/2014 (Fig. 1L1). Nevertheless, the resulting im-
age of magnetometry is insufficiently detailed to ob-

serve the division between these mounds on the basis
of magnetic field anomalies. A detailed paper on the
comparison of magnetometry prospection and exca-
vation results of this barrow can be read in Romani-
szyn et al. 2021.

The outline of the “double barrow” is clearly vis-
ible as a strip of negative responses that correspond
with the shape of the mound (Fig. II.4, red dashed
line). It encloses an area with a more diverse magne-
tisation in relation to evenly magnetised background
of the mound, as visible in the westernmost and east-
ernmost sections of surveyed area. A concentration of
positive values reaching a gradient maximum that are
distributed across a W —E axis slightly closer to the
southern edge of the embankment is notable. Thus,
the “double barrow” generates a large, normally po-
larized anomaly. Within this extent it is possible to dis-
cern several individual signals presumably stemming
from various sources. Two distinctive signals emitted
by different underground features are present at op-
posite ends of the mound. The first, situated in the
W part, is oval in shape with dimensions of approxi-
mately 6 X 3 m and is distinguishable through specific
polarization whereby a positive peak is surrounded by
the negative (Fig. II1.4, red continuous line). Although
it does not resemble typical dipolar anomalies, the
strength of response suggests thermo-remanent mag-
netisation. Potentially, it indicates an internal feature
including burnt remains placed under the W apex in-
terpreted as Barrow 7/1/2014 (see Romaniszyn et al.
2021). A strong, abnormally polarized anomaly is sit-
uated at the E edge of the mound, potentially emit-
ted by a concentration of iron oxides in the form of
a metal object (Fig. I11.4, red dotted line).



It is also worth mentioning the interesting arc-
shaped anomaly at the S side of the double barrow
(Fig. I11.4). It has a regular outline formed by a strip of
negative values (Fig. IIL.4, yellow dashed line), followed
by an identical concentration of positive responses
(Fig. I1.4, yellow continuous line), both reaching maxi-
mum gradient levels. This regularity leads to the as-
sumption that it is the remains of an artificial feature be-
longing to another barrow. Careful examination of the
hypsometric plan (Fig. III.1) reveals a slight elevation
that spatially corresponds with the described anomaly.
This observation led to the decision to distinguish this
as another mound, designated as Barrow 18/1.

II1.3. The August 2013 Magnetometry
Survey

Between the 9 and 11 August 2013, a selected group
of barrows belonging to Bukivna Barrow Group II was
subject to a magnetometry survey (Fig. IIL.5). Observa-
tions were conducted by the archaeological and geo-
physical research group of the Department of Geophys-
ics, Institute of Geology of Taras Shevchenko National
University of Kyiv (supervisor — Oksana M. Bondar).

In total, the surveyed area was 0.54 ha. Since the
survey area is located in a forest, it had to be cleared
of all the bushes and trees, as well as brushwood. Due
to the natural limitation of the survey area caused by
trees, it was not possible to use multi-sensor devices.

Group II. Survey area A

The area under study measured 27 X 22 m and com-
prises a clearly visible mound 6/l in Barrow Group II
(Fig. I11.6). The mound has an isometric form, with
a diameter of up to 20 m. The maximum intensity of
the barrow’s anomaly is 32 nT (Fig. II1.6). In addition,
the mound has a cavity, most likely a WWII trench,
which is responsible for the well-defined, local anom-
aly. The wide negative signal at the circumference
could be reflection of residues of a ditch surrounding
the embankment. However, such an observation is not
decisive. The area is too small, and it is impossible to
recognize the feature as a normal (undisturbed) mag-
netic field, which is necessary for properly defining
the zero level of magnetic induction. It is possible that
the circular negative band could be the topographic
effect of the mound on the magnetic field’s anomaly.

Group II. Survey area B

The measured area covers an area of 0.14 ha (dimen-
sions: 55 X 26 m) and consists of two mounds in Bar-
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row Group II (Fig. II1.5). Anomalies 1 and 2 were iden-
tified as Barrows no 7/II and 8/1I (Fig. II1.7). Anomaly 1
(Barrow 7/IT) is an isometric, positive anomaly with a
maximum intensity of 18 nT and a diameter of 15 m.
The shape of the positive part of the anomaly is in-
terrupted and irregular, which might indicate that it
was subject to and partially destroyed by some kind
of earthwork. Anomaly 2 (Barrow 8/1I) is an isometric,
positive anomaly with a maximum intensity of 12 nT
and a diameter of 15 m. Its SE section was destroyed
by a forest road.

To the south of Barrow 7/I1, there is a visible area
with higher magnetic induction values (Fig. II1.7). It
is highly probable that Anomaly no. 3 was caused by
a third mound that was accidentally included in the
study area.

II1.4. Magnetometry Results
of the 2014 Survey

Geophysical prospection with a magnetometer of Bar-
row Group II (Survey area C) in the Bukivna cemetery
took place in the 2014 field season (see Fig. IIL5S).
This concentration includes five mounds with visible
landform (Barrows 1/11/2013, 2/I1, 3/11, 4/11, and 5/II)
and potentially two others that were revealed during
the course of the survey and were subjected to con-
currently conducted height measurements (Fig. I11.8).

The mounds are not characterized by a specific dis-
tribution and are separated by distances ranging from
a few to tens of meters. At the time of reconnaissance,
most did not exhibit serious damage, excluding a large
barrow located in the NE that has two trenches in the
centre, probably resulting from amateur excavations
by looters. Barrows also vary significantly in terms of
size, with the largest reaching nearly 20 m in diameter
and around 3 m in height, while the smallest measure
approximately 5 m and 0.5 m respectively. The great
height of two prospected barrows caused difficulties
in correctly positioning transects and regular sampling
intervals when approaching their slopes. Thus, some
grids appear to be disjointed and vertically offset with
respect to each other on the resulting image (Fig. I11.8).
In total, the measured surface established over this
section of Barrow Group II comprised 49 square grids
with dimensions of 10 X 10 m (0.49 ha), formed into
a large square-shaped framework. Mounds captured
in the image are characterized by anomalies differing
in terms of spatial structure and magnetic induction.
These features allow most mounds to be effectively
distinguished from the surrounding background that
has a more even level of magnetisation.

Beginning with a description of the results from
the NW part of the surveyed area, one can see an ex-
tensive peak of positive magnetisation surrounded
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by almost perfect ring-like signals comprising values
around —5 nT that is again encircled by a thin halo of
increased readings indicating positive magnetisation
(Fig. II1.8). These anomalies reflect a huge, well-pre-
served barrow with a diameter over 10 m and height
reaching 3 m (1/11/2013). The irregular outer ring of
positive magnetisation most probably results from the

subsidence of topsoil from the barrow’s steep slopes
at base of the mound, making it a post-depositional ef-
fect rather than anthropogenic (Fig. I11.8, red dashed
line). On the other hand, the inner anomaly (Fig. IIL.8,
red continuous line) reflects the cumulation of the
magnetically susceptible soil from which the mound
was heaped up, however it might potentially indicate

Fig. II1.6. Map of the local magnetic induction anomalies in survey area A (Barrow 6/II) — dynamics of change in magnetic induc-
tion displayed in colour scale +/-30 nT
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Fig. IIL.7. Left. Distribution of the local magnetic anomalies in survey area B (Barrow Group II) — dynamics of change in magnetic

induction displayed in colour scale +/-20 nT

Right. Interpretative scheme for in survey area B (Barrow Group II) on the basis of a map of local magnetically induced anomalies:

1 = Barrow 7/11, 2 = Barrow 8/II, 3 = Barrow?

an internal feature inside the mound (a grave struc-
ture?) which amplifies the readings (cf. Makarowicz
et al. 2017). Its level of magnetisation stands in sharp
contrast to the anomaly that encloses it — circle of
negative values overlapping the eroded, steep slopes
of the mound (Fig. IIL.8, red dotted line). Nonethe-
less, there are challenges associated with magnetom-
etry prospection of objects within a large landform,
making it possible that only anomalies emitted by its
uppermost layers are captured.

To the NE of Barrow 1/11/2013, two other mounds
(3/11 and 4/1T) are situated so close to each other that
visually they seem to be connected by their embank-
ments like the “double barrow” of Group 1. Nonethe-
less, it is fairly easy to distinguish between zones of
increased (inner part) and decreased (outer part)
magnetisation, as in many other cases described in
the presented study. Results of the magnetometry
prospection allow to argue that these are in fact two
separate monuments that might not have been erect-

ed concurrently (Fig. IIL.8). If that is the case, the
older barrow (possibly the southern one) is partly
overlapped by the younger mound. However, this is-
sue will stay unsolved until more data is at hand. Both
barrows have similar, round outlines, are less than
1 m in height, and do not exceed 10 m in diameter.
Moreover, they seem to reflect a similar structure of
magnetisation with centrally located positive peaks
(Fig. 1IL.8, blue and yellow continuous line) sur-
rounded by halos of negative values that delimit the
barrows (Fig. IIL.8, blue and yellow dashed lines). In
both cases, the internal peaks have irregular shapes
with values of magnetic induction that are increased
in contrast with their surroundings, but not as high
as in the case of the larger mounds such as 1/11/2013.
Overall, extensive signals of positive magnetisation
presumably indicate concentrations of features within
the mounds, such as burials and accompanying grave
structures. However, proper interpretation of the lat-
ter demands the barrows to be excavated.
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Fig. IIL.8. Left. Resulting image of magnetometry prospection of Barrows 1 — 5/II belonging to Barrow Group II
Right. Resulting image of magnetometry prospection of Barrows 1-5 belonging to barrow group II with highlighted anomalies dis-

cussed in the text.

from upper layers of the embankment

approximate spatial extent of the positive anomaly surrounding the barrow no. 1 and potentially signifying subsided soil

— approximate spatial extent of the negative, ring-shaped anomaly, indicating outer limits of the Barrow 1/11/2013
approximate spatial extent of the positive anomaly, potentially indicating internal feature of the Barrow 1/11/2013

— approximate spatial extent of the negative anomaly signifying outer limits of the Barrow 4/11
— approximate spatial extent of the positive anomaly, potentially indicating internal feature of the Barrow 4/11

Barrow 1/11/2013

Probably the largest mound (2/I) belonging to
Barrow Group II is located further to the SE. Unfor-
tunately, it was partly excavated by unknown persons
(amateur archaeologist, looters?) in the past, leaving
two deep trenches in the central part. The mound
is clearly visible on the resulting image due to an ap-
proximately oval-shaped anomaly comprising negative
values that locally reach the lower end of the gradi-
ent (Fig. II1.8, green dashed line). This anomaly suf-
ficiently distinguishes the object from its context, gen-
erally characterized by a level of magnetic induction
around OnT, and helps to delimit the spatial extent of
the mound. An extensive, positive peak of magnetisa-
tion with an irregular outline is situated in the centre
of Barrow 2/1I (Fig. IIL.8, green dotted line), inside of
which two interconnected negative maxima are dis-
cernible (Fig. I11.8, green continuous line). These are
emitted by the aforementioned trenches, dug deeply
in the embankment, causing significant disturbance

approximate spatial extent of the negative anomaly signifying outer limits of the Barrow 3/1I

approximate spatial extent of the positive anomaly, potentially indicating internal feature of the Barrow 3/I1

— approximate spatial extent of the negative anomaly signifying outer limits of the Barrow 2/I1

approximate spatial extent of the positive anomaly, potentially indicating internal feature of the Barrow 2/I1
approximate spatial extent of the negative anomaly, generated by excavation trenches located in the central part of the

approximate spatial extent of the negative anomaly signifying outer limits of the Barrow 5/11

approximate spatial extent of the positive anomaly, potentially indicating internal feature of the Barrow 5/11

— approximate spatial extent of the positive anomaly, potentially indicating residue of the first hypothetical barrow
approximate spatial extent of the positive anomaly, potentially indicating residue of the second hypothetical barrow
two, abnormally polarized and extensive anomalies probably of anthropogenic origin

approximate spatial extent of anomalies generated by current forest roads passing in the vicinity of surveyed barrows

of the magnetic field. As in the case of the Barrow
1/1/2010, one cannot rule out that magnetic induction
in the centre of the mound is amplified by internal
grave structures. However, taking into consideration
the height of these mound, it is likely that the mag-
netometer fully captured only its uppermost part (see
discussion in Makarowicz et al. 2017).

The fifth of the surveyed barrows in this part of
Barrow Group II (5/1I) is located in the southernmost
section of the prospected area. It is definitely least
prominent and, thus, barely visible in the terrain.
Nonetheless, one can discern another characteristic
and frequently reoccurring set of anomalies with an
outer halo of negative values enclosing a zone of in-
creased magnetisation (Fig. II1.8, orange dashed line).
The positive peak is slightly displaced NW from the
centre and has a roughly oval shape, thus possibly
indicating the position of a grave structure (Fig. II1.8,
orange continuous line). The SE part of the barrow’s



inner zone seems less magnetically susceptible, but
still the level of magnetisation reaches positive val-
ues compared to the generally negative rim. The lat-
ter is slightly blurred and extends to the NW and SE
directions, while its other sections are more defined.
Perhaps this distortion is created by post-depositional
factors that levelled the mound. If so, these are the
places where one should expect deposition of weakly
magnetic soil from the mound’s outer mantle.

In addition to mounds with prominent land-
forms, it is possible to distinguish two other overlap-
ping anomalies with slight elevations that potentially
indicate other barrows. They are both located in
the extreme W corner of the surveyed area and are
characterized by irregularly oval zones of increased
magnetisation, encircled by narrow strips of negative
values (Fig. II1.8, violet and brown dashed lines). Al-
though the outlines of these anomalies are not sharp,
they sufficiently contrast with the values of magnetic
induction in the background. Changes of the gradient
are not so radical as in the case of other barrows be-
longing to the group; however, the spatial distribution
and shapes of the anomalies are quite similar. Their
lower intensities probably stem from the fact that
both objects are strongly levelled. Despite this, they
retain some magnetic properties that are typical for
barrows. Verification of whether these represent two
additional mounds should be based on more in-depth
study, including core drilling and test excavations.

Other anomalies depicted on the resulting image
document different features that are not connected
directly with prehistoric mounds. Among these sig-
nals located in the spaces between the mounds, iden-
tically polarized anomalies with large negative maxima
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located to the E of smaller positive peaks are notable
(Fig. 1IL.8, white dashed line). Neither overlap any
significant terrain elevations or depressions but both
are quite extensive. Their similar, abnormal dipole
orientations point to the anthropogenic character of
their sources; however, their precise interpretation
requires a more thorough survey. It should be not
excluded that chronologically they belong to the time
when the cemetery was used; however, the lack of
marked landforms prevents them from being treated
as the other mounds. Other interesting anomalies
include the residues of old and current forest roads
(black dashed line) and multiple, small, dipolar signals
with pronounced maxima of magnetisation, especially
concentrated at the SW side of Barrow 1/1I/2013 that
are most probably emitted by modern iron objects.

III.5. Magnetometry Results
of the 2015 Survey

The geophysical survey in the vicinity of Bukivna con-
ducted in April 2015 covered a deforested part of the
slope of the ridge located W of the village and sep-
arated from the latter by the valley of a local stream
(Fig. I11.9). The surveyed area, measuring 0.24 ha, was
divided into six 20 X 20 m grids. The lack of trees fa-
cilitated the magnetometry survey. Nevertheless, the
terrain in this place is characterized by a significant
drop in height in the E direction and abounds with
ravines and landslides that were inaccessible for the
survey. Thus, it resulted in the absence of measure-
ments for the easternmost part of the slope, as seen
by a light grey strip oriented along N — S axis.

Fig. II1.9. Deforested part of the eastern slope of the ridge located west from the Bukivna village. Measured area against the hyp-
sometric plan
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Two barrows excavated to an unprecise extent over
90 years ago (now defined as 73/1937 and 75/1937)
were supposedly located within the extent of the de-
lineated area, of which the southern one was possi-
bly captured in its entirety on the resulting image of
magnetometry, while the second in the extreme north
cannot be distinguished (Fig. I11.10). The latter pos-
sibly stems from the fact that it has been completely
levelled in the past and subsequent environmental
factors caused the disappearance of any residues.
Apart from an anomaly potentially indicating the sin-
gle barrow, the results of the measurements depict

N

0 |
0 20

certain natural, as well as anthropogenic elements of
the landscape (Fig. I11.9).

In the N and E sectors, two anomalies manifest-
ing increased level of magnetisation in relation to the
background were captured that had narrow and elon-
gated (linear) shapes, and were oriented W — E in the
first case and NW — SE in the second (Fig. I11.10, blue
dashed line). The induced character of the anomalies
(normally oriented dipoles) and their outline sug-
gest that they may be features filled with material of
increased magnetic susceptibility. Within their vicinity,
other anomalies with a similar spatial structure were

0 20

Fig. II1.10. Left. Resulting image of magnetometry survey on the eastern slope of the ridge located west from the Bukivna village

(measuring grid: 20 X 20 m)

Right. Resulting image of magnetometry prospection on the eastern slope of the ridge located west from the Bukivna village with

highlighted anomalies discussed in the text.

73/1937

approximate spatial extent of the negative anomaly surrounding the Barrow 73/1937, indicating its spatial limits
approximate spatial extents of two, normally polarised anomalies, potentially indicating internal feature of the Barrow

approximate spatial extent of strong, dipolar anomaly located in the centre of the Barrow 73/1937

— approximate southern limit of the elevation on which presumably was located Barrow 75/1937 before the excavations

approximate spatial extent of negative anomalies presumably indicating natural features of the landscape
approximate spatial extent of positive anomalies presumably indicating natural features of the landscape



registered, although they exhibited lowered magne-
tisation in relation to the background magnetic field.
Both have a SW - NE orientation (Fig. I1I.10, green
dashed line). Presently, it is difficult to pinpoint poten-
tial source of the latter two kinds of anomalies; nev-
ertheless, they probably belong to natural landscape
features comprising, as mentioned before, various
ravines and ditches. In fact, there are slight depres-
sions in the ground overlapping with the two negative
peaks (Fig. 111.9). Conducting magnetometer survey
over such features when they are empty usually causes
decrease of the magnetic flux density in the readings
(as in the case of earlier described modern ditches in
the barrows). Apart from the above described linear
anomalies, the terrain abounds with locally occurring,
normally polarized anomalies and a few distinct sig-
nals with the dipoles structured abnormally, thus indi-
cating residual magnetisation.

Of the two potential monuments present within
the survey area, only the S one (73/1937) is visible as
a slight, barely noticeable elevation (Fig. I11.9). On the
other hand, the height plan does not depict any land-
form that can be attributed to the N object (75/1937).
The former has an approximately circular outline,
while the landform of the latter was destroyed due
to excavation. Additionally, the northern sector of the
surveyed area, where this barrow once stood was later
affected by a landslide, creating a large ravine.

Barrow 73/1937 is marked by a subtle strip of low-
ered magnetic responses with an oval shape, espe-
cially visible in the E section (Fig. III.10, red dashed
line). Within it, a strongly polarized anomaly is pres-
ent approximately marking the centre of the barrow
(Fig. 11110, red continuous line). To the N and W are
situated two thin, normally polarised, yet clearly weaker
anomalies, probably resulting from induced magneti-
sation (Fig. II1.10, red dotted line). While these most
probably delimit the extent of the mound, perhaps
marked by a feature of the barrow’s construction, the
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distinct signal in the centre, comprising pronounced
negative and positive maxima of magnetisation, po-
tentially coincides with the core or different structures
within the centre of the mound. However, one must
keep in mind that the pronounced negative and posi-
tive maximal strength of magnetisation in this place,
the highest within the whole area, possibly means that
the anomaly is emitted by an iron object of modern
origin.

On the other hand, no specific anomalies can be
attributed to Barrow 75/1937. Part of the elevation on
which the tumulus was reportedly standing, namely
its semi-circular outline, has been captured as a slight-
ly darker, crescent-shaped anomaly (Fig. II1.10, yellow
dashed line). Apart from this single feature, there are
no traces of the discussed mound on the resulting
magnetometry survey image.

II1.6. Magnetometry Results
of the 2019 Survey

Barrow Group III in Bukivna, made up of six mounds,
was surveyed using magnetometry on 3 November
2019 (see also Makarowicz et al. 2016a; 2016b; 2016¢).
Five barrows (Barrows 1-5/III) located E of a deep ra-
vine cutting across the cemetery were covered by the
Survey areas B and C, while Barrow 6/I1I was included
in the Survey area A because terrain obstacles pre-
vented devising a continuous geophysical surveying
plan (Fig. II1.11). The cover of all survey areas, how-
ever, was the same: a deciduous forest dominated by
beech trees, densely strewn with dry tree branches.
The branch litter had to be removed before surveying.
Interestingly, no present-day metal litter was noted,
nor were any natural or infrastructural obstacles iden-
tified within the survey area that could affect survey
results. The survey area was divided into six grids of
which five had standard dimensions of 20 X 20 m,

Fig. II1.11. Barrow Group III. Survey areas A and B, and C against the hypsometric plan
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while one, due to the above-average size of Barrow
6/, measured 30 X 30 m. In total, the survey of
Bukivna Barrow Group III covered 0.281 ha.

Group III. Survey area A

Located to the W of the ravine, Barrow 6/III measures
approximately 18 m in diameter and is approximately
1.3 m high (Fig. III.11). It was surveyed within a sepa-
rate survey area due to terrain obstacles. The survey
area consisted of a single grid with non-standard di-
mensions of 30 X 30 metres. Enlarged in this way, the
square enabled the entire barrow to be captured in
the centre of the survey grid, facilitating the analysis
of its context.

The survey area was relatively easily accessible, but
the ground had to be cleared of branch litter prior
to the commencement of work. Otherwise, it would
have seriously hampered the methodologically cor-
rect guiding of the magnetometer. In total, an area of
0.81 ha was surveyed. The resultant plot is relatively
simple in terms of magnetic anomaly diversification.
In order to make interpretation easier and to high-
light minor differences in the value of individual sig-
nals, a decision was made to present the results in
a narrow range of magnetic induction from -5 to 5 nT
(Fig. II1.12). In the interpretation section, three types
of anomalies were distinguished.

Anomalies with pronounced positive maxima

This anomaly category is represented by at least
four readings marked in blue in the resultant plot
(Fig. 111.12). They differ in size and orientation with
respect to the points of the compass. They are repre-
sented as irregular signals, with the largest reaching
up to 5 m in length. All higher-value anomalies were
identified within the barrow mound. The real values
of the magnetic flux density in those places ranged
from 6 to 8 nT. They stood out from the generally
positive readings, which covered most of the mound
(marked in red in Fig. II1.12), due to their intensity,
ranges of magnetic induction values, and location in
the central, highest point of the barrow. The spatial
distribution of the anomalies suggests that they may
originate from the funeral-related features inside the
barrow. Thus, combined with the form and range of
magnetic induction values they generate, it must be
assumed that they are emitted by the remains of the
original barrow or other structures located inside
the mound. Single stronger signals, registered in the
barrow centre, may represent some archaeological
features of increased magnetic susceptibility (e.g.,
grave pits, pyre fragments, etc.). However, great cau-
tion must be taken while interpreting magnetometry
plots of small survey surfaces (as in this case) which

by nature are characterised by low resolution. An un-
ambiguous explanation of the origin of higher-value
anomalies within the mound would be provided only
by excavating the barrow.

Strongly polarised anomalies
In the survey area, at least 11 strongly polarised anom-

alies were registered, marked in orange in the inter-
pretation plot (Fig. II1.12). They were characterised by
two opposing maxima (positive and negative). They
did not have a uniform size or magnetic flux density.
The distribution of the anomalies belonging to this
category seemed to be random throughout the survey
area, but they did concentrate around the barrows.
Magnetic flux density values generated by under-
ground features varied. Some anomalies gave narrow
amplitude readings (-2/2 nT), others had medium
ones (—4/4 nT, =6/6 nT), and still others had relatively
wide ones (-5/14 nT, —20/10 nT). Judging by the na-
ture and form of the anomalies, these objects most
likely are metal litter, however proper determination
of their source would require conducting verification
survey.

Area of lowered magnetisation
A large zone characterised by lowered magnetisa-

tion was registered around the apex of Barrow 6/I11
(marked green on Fig. II1.12). These negative read-
ings, owing to their proximity and similar ranges of
values, are likely emitted by sources of similar origin
and character. The values of magnetic flux density
they generated ranged from —4.1 through -3.9, -3.5,
-3.0, to 2 maximum of -2 nT. On account of their char-
acteristics and spatial distribution, they likely originate
from erosion of the mound’s slopes (see discussion in
Makarowicz et al. 2017).

Group III. Survey areas B and C

Both survey areas covering the E part of Bukivna
cemetery Barrow Group III included five barrows lo-
cated within five grids each measuring 20 X 20 metres
(see Fig. III.11). Thus, the survey area was 2,000 m?
(0.2 ha). The following barrows were surveyed: 1/111,
2/111, 3/, 4/111, and 5/111 (Makarowicz et al. 2016a:43).

Most of the survey area was relatively easily acces-
sible except for Barrows 4/111 and 5/I1I and their im-
mediate surroundings. There, surveying had to be
repeated several times to obtain methodologically
correct results due to dense underbrush that prevent-
ed continuous measurements using the magnetome-
ter. The resultant plot is complex in terms of types
and distribution of identified anomalies (Fig. II1.13).
Below, five distinguished anomaly categories shall be
described.
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Fig. II1.12. Left. Resulting image of magnetometry survey on the survey area A (Barrow 6/11T)
Right. Resulting image of magnetometry prospection on the survey area A (Barrow 6/IIT) with highlighted anomalies discussed in

the text.

Anomalies with strong positive maxima
This was the most numerous anomaly category of all

those observed in the resultant magnetometry plot of
the E part of Barrow Group III (Fig. 111.13, red dotted
line). The anomalies belonging to this category did
not have a uniform shape or magnetic induction val-
ues, nor did their sources could be easily pinpointed.
They were found solely in barrows, where they are
placed in central parts of the embankments, charac-
terised by increased magnetisation (black hatched
areas on Fig. II1.13). However, these anomalies did
not completely cover the mounds. In Barrow 1/11I
(Survey area C), high-value signals were detected to
the SW and S of its centre. Barrow 2/III, in turn, had
a vast square-shaped anomaly of this type in its very
centre. This was accompanied by a strong negative
magnetometer reading in its middle, being a sign of
a looters’ trench. In the mound of Barrow 3/1II (Sur-
vey area B), a feature generated one of the strongest
anomalies within the survey area. It was roughly rect-
angular and was located S of the barrow centre. To
the NW, a moderately strong crescent-shaped posi-
tive anomaly branched off. On the surface of Barrow
4/III (Survey area B), positive values were recorded
almost in the very centre, with the strongest of sev-

strongly polarized anomalies, most probably indicating metal litter

a proximate extent of the area of lowered magnetisation, overlapping the slopes of embankment
approximate extent of the area of increased magnetisation, overlapping the apex of embankment

anomalies with pronounced positive maxima, potentially indicating archaeological features inside the barrow

eral hardly detectable anomalies being oblong and
stretching SW—NE. Next, the Barrow 5/III (Survey
area B) readings are interesting in being rather un-
usual. They formed a ring or a circle around the bar-
row. In its centre, another circle comprising positive
signals was detected. The two circles were separated
by a belt of neutral values with values close to those
of the magnetic background of the survey area. Con-
ceivably, Barrow 5/I1I differed in its internal structure
from other Bukivna’s barrows. It is worth noting that
it was closely spatially connected with Barrow 4/111 —
so much so that the two barrows could be taken for a
single feature in field prospections.

The magnetic induction values reached an approx-
imate maximum of 12 nT and were clearly distinct
from the magnetically neutral background magnetic
field of the survey area. On the strength of a close cor-
relation between the nature of these anomalies and
their restricted distribution exclusively to mounds,
the anomalies may be considered anthropogenic and
prehistoric in origin.

Strongly polarised anomalies

Within the survey area, at least 18 signals of this cat-
egory were identified, marked in blue in Fig. I11.13. All
were dipolar, with pronounced positive and negative




56 Mateusz Cwaliniski, Jakub Niebieszczariski, Cezary Bahyrycz, Przemystaw Makarowicz

maxima. They did not have a uniform shape, size, or
magnetic flux density values and were randomly dis-
tributed. Features generating signals of this category
were observable throughout the E part of Barrow
Group III. Their only greater concentration was found
on and next to Barrow 2/1II. The generated values
ranged from -79 to 34 nT. By reason of the charac-
teristic form, absolute values and distribution, these
signals must be considered manifestations of anthro-
pogenic modern-day features. These anomalies were
generated in all likelihood by metal litter while the ac-
cumulation of dipolar anomalies on the mound and
around Barrow 2/III suggested that some could have
been left behind by looters. The same could be true in
the case of Barrow 1/III because in its centre, a strong
dipolar signal was registered.

Anomalies with strong negative maxima

The resultant magnetometry plot of the E part of Bar-
row Group III in Bukivna showed four anomalies of
this category, marked in yellow (Fig. 111.13). They did
not share any uniform dimensions or shapes, nor did
they form any clear arrangements in space. What they
did share, however, was location. Three of the four
anomalies were located in barrow centres while the
fourth one separated Barrows 4/II1 and 5/111. The val-
ues of the magnetic induction generated by these fea-
tures stayed within the range of approximately =70 to
30 nT. Due to the peculiar spatial distribution and in-
tensity of the anomalies, they can be considered mani-
festations of present-day looter trenches dug into the
prehistoric barrows. Overall, the location of all three
anomalies convincingly argues for their origins being
closely connected to the barrows. The anomalies in
barrows’ centres no doubt represent looters’ trench-
es. In turn, the anomaly registered between Barrows
4/I1 and 5/II1 may also point to looters’ activity be-
cause these barrows resembled a single structure in
the landscape, with the border between them being
almost invisible due to lush underbrush. Illegal pros-
pectors may have dug a trench in a false central point
of what seems to be a single barrow and, not having
achieved the desired effect, extended the trench. It
now is long and narrow and separates two low bar-
rows. It also cannot be ruled out that in the case of
Barrow 2/III we deal with a dipolar anomaly that is,
however, hardly detectable due to the accumulation
of high-value readings around the barrow. Moreover,
the anomaly may have been generated by a looters’
trench with metal litter left inside that may come out
on the resultant plot as so strong an anomaly.

Anomalies with moderately-high-value positive maxima
This anomaly category was represented in the resul-

tant magnetometry plot by three readings marked
in green in Fig. III.13. The first anomaly was located

northeast of Barrow 1/III, while the second and third
were located to the W between Barrows 3/I1I and 4/111.
They did not have a specific shape and were not iden-
tical in terms of magnetic induction. The latter values
stayed within a rather broad range of approximately
1 to 10 nT. They are probably evidence of the under-
ground movement of sediment or a minor change
in soil lithology, such as one caused by underground
burrowing by animals or the growth of tree roots.
However, a triangular anomaly located between Bar-
rows 3/III and 4/III gave rise to some interpretative
doubts. It was rather regular in shape and had a pro-
nounced positive peak (10 nT). Hence, its location
immediately north of Barrow 4/III called for another
explanation of its origin. It might be generated by the
remains of a mound, a pit dug into a mound, or the
relics of sepulchral structures. Due to the fact that
various interpretations are possible, this individual
anomaly could be also included in the category ‘high
positive-value anomalies’ and marked in red in the re-
sultant plot.

Areas of lowered magnetisation

The magnetometry prospection of Barrow Group III
revealed halos made up of negative signals in a nar-
row range of magnetic induction values, overlapping
outer limits of the mounds. In the resultant plot, they
are marked in orange hatched areas (Fig. II1.13). The
four anomalies, by large, cover slopes of the mounds.
The values of magnetic induction they generate range
from —4.3, —4.1, -3.9 nT through -2.6, -2.2, -2.0 nT
to —1.4, —1.3 nT. They may be considered a manifesta-
tion of eroded slopes of the mounds (see Makarowicz
et al. 2017).

Summary and Conclusion

Overall, five expeditions aimed at surveying the Bukiv-
na necropolis with magnetometry took place between
2013 and 2019. The number of inspected barrows
amounts to 20 sure monuments (i.e. those which are
still visible in the terrain) and several potential ones,
detected only through magnetometry. All of them are
characterised by certain common features as seen on
the magnetograms (resulting imagery). In line with
earlier observations (Smekalova, Bevan 2002), the
mounds emit large dipolar, normally polarised anom-
aly with the magnetic high located slightly south of
the real summit and magnetic low surrounding the
barrow, but being most prominent on the northern
side. The anomaly is most clear in the case of large
barrows, while with the smaller ones is usually less
distinguishable. Thanks to this topographic effect,
prehistoric mounds can be relatively easily detected
on magnetograms. While the sheer volume of the
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Fig. II1.13. Above. Resulting image of magnetometry survey on the survey areas B (Barrows 2-5/III) and C (Barrow 1/I1I)
Below. Resulting image of magnetometry prospection on the survey areas B (Barrows 2-5/IIT) and C (Barrow 1/III) with highlighted
anomalies discussed in the text.

— - - — approximate extent of anomalies with moderately-high-value positive maxima
— approximate extent of anomalies with strong negative maxima
--------- — approximate extent of anomalies with strong positive maxima
— -« — strongly polarised anomalies
N — approximate extent of areas of lowered magnetisation, overlapping slopes of the mounds

m — approximate extent of areas of increased magnetisation, overlapping centres of the mounds
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largest mounds, usually comprising soil with differ-
ent magnetic response (generally with increased mag-
netic susceptibility) than the soil in their background,
is responsible for this characteristic signal, it is im-
portant to underline that there might occur artificial
elements to it, e.g. when approaching a steep slope
the magnetometer is at first raised higher above the
ground than its usually thus amplifying the negative
halo around the mound. When measuring over deep
trenches in the mounds, the magnetometer again is
held higher than normally thus such features are vis-
ible as negative peaks. Therefore, it is important to
keep in mind that the instrument operator can also
cause some alterations to the magnetic field occur
(see discussion in Makarowicz et al. 2017). Some of
the mounds conceal features also with strong magnet-
ic response. These vary from normally polarised (in-
duced magnetism) to abnormally polarised (residual
magnetisation from, most probably, modern metal lit-
ter). It is possible that some of the former represent
internal construction elements or grave structures
originally built before the earthen mantle was heaped
up (see Romaniszyn et al. 2021 and Niebieszczanski et
al. 2022). However, proper description of the sources
of such anomalies requires more research to be done
(magnetic susceptibility sampling, test core drilling
etc.), while the safest method of verifying those sig-
nals would be excavations.
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IV, Excavations

Introduction

A field-walking survey carried out in early 2010 en-
abled researchers to draft barrow situation-eleva-
tion plans and a digital elevation model of the cem-
etery that provided precise mound locations (see
Chapt. II). Nineteen barrows arranged into three
groupings (Groups I, II and III) were identified us-
ing the geomagnetic method (see Chapt. III, this vol-
ume). Over the course of four field seasons, six bar-
rows from Barrow Groups I and II were excavated
(1/1/2010, 2/1/2010/2012, 3/1/2012, 6/1/2014, 7/1/2014,
and 1/11/2013). This chapter describes the results of
the excavations of each of these mounds (see also Ma-
karowicz et al. 2013a; 2013b; Lysenko et al. 2015). The
characteristics of burial mounds excavated before WW
11 (3/1931, 4/1931, 15/1931, 16/1931, 17/1931, 18/1931,
11/1937, VII/1937, 11/1937, 1IV/1937, VI/1937) were
presented in another publication (Makarowicz et al.
2016a; 2016b; 2016¢).

IV.1. Excavation and documentation
methodology

The excavation methodology was similar for all bar-
rows. First, the mounds were divided into quadrants
(NE, NW, SE, and SW) separated by baulks aligned with
the cardinal directions (N, S, E, and W). For each bar-
row, a geodetic benchmark, R, was assigned typically
at the highest point on the barrow, excluding Barrow
1/1/2010 (see next section). Barrow quadrats were fur-
ther divided into 2 X 2 m quadrats, except for Bar-
rows 6/1/2014 and 7/1/2014, which were excavated us-
ing 1 X 1 m quadrats. For all barrows, quadrats were
designated with letters in ascending order moving

away from R along the N - S line and Arabic numerals
along the W —E axis in the same manner. The baulks
were similarly designated with letters from N - S and
with Arabic numerals from W —E. The widths of the
baulks varied from 0.6 to 1.0 m, depending on the ex-
cavation conditions for each barrow.

Excavations were conducted exclusively by hand
to remove successive arbitrary layers (0.10 —0.45 m
deep), beginning at the top of the barrow, although
a metal detector was used to identify metal objects.
Once a layer had been excavated, its floor was cleaned
then plans and profiles were drawn on a scale of 1:20
(Barrow 1/1/2010) or 1:40 (the remaining barrows),
whereas the plans of features and other interpretively
significant consistency layers were drawn on a scale
of 1:10. The location of movable finds (e.g., artefacts,
ecofacts, etc.) were recorded three dimentionally us-
ing a levelling instrument (all barrows) and a total sta-
tion (tachymeter — only Barrow 1/11/2013). All floor of
excavated layers in each barrow, as well as cross-sec-
tions, features, deposits, and other significant layers
were also photographed.

Under each excavated barrow the layer of origi-
nal humus was preserved, sometimes with subsoil.
Its thickness varied: usually it was greater under the
centre of mounds only to taper towards their edges.
To reconstruct the sequence of rituals preceding ones
and accompanying the raising of each barrow, the
stratigraphic position, depth of occurrence, and rela-
tionships between particular elements of architecture
(i.e., features, deposits of movable artefacts) were
studied in mounds and underneath them.

Finally, an important aspect of the research meth-
odology was the collection of many soil, charcoal
and other samples from both features and the space
beyond them for various analyses. These include pa-
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lacopedological, geomorphological, geochemical, ra-
diocarbon, dendrological, dendrochronological, and
palaeobotanical studies.

IV.2. Barrow location and structure.
Presentation of sources

IV.2.1. Barrow 1/I/2010 (Fig. IV.1)

Barrow 1/1/2010 was located on the edge of a 100-year-
-old beech forest W of the Bukivna village, by the field
road leading from the church to the former manor
house, about 250 m S of the dirt road from the village
to Miluvannya (see Chapt. II). It was the highest mon-
ument in a group of three, situated in the southern
part of Barrow Group I. A natural elevation on which
it had been built gently turned into a flat expanse
on the W side, hence it appeared taller than it real-
ly was. The barrow was slightly oval, oriented along
a NNE — SSW axis. The actual height of the monument

Fig. IV.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Digital elevation model of Barrow Group I. Barrow 1/1/2010 is
marked

was approximately 1.3 m, and its dimensions (length
X width) measured at a depth of 1.3 m from the high-
est point of the barrow were 15 X 13 m (see Chapt. II,
Table II.1). Around it, especially to the S and W, a ring-
-shaped groove 4.0 — 5.5 m wide and several dozen cm
deep was visible, from which turf was taken for the
construction of the mound.

The barrow was excavated from 5 to 27 July 2010
with hand-held equipment (see Makarowicz et al.
2013a; 2013b; Lysenko et al. 2015). Nine large beech
trees grew on its surface, which was also covered in
old trunks (Fig. IV2.1 and Fig. IV.2.2). Prior to the
commencement of the work, the trees and forest
undergrowth were removed. To control the profiles,
baulks 1 m wide were left extending N—S and E - W,
The baulks crossed at the geometric centre of the el-
evation located 3 m SE from the highest point of the
barrow and were excavated as 2 X 1 m units. As R)
a geodetic benchmark was adopted located 1.2 m E of
the SW corner of the barrow’s SE quadrant. The high-
est barrow point was located in quadrat A2 of the SW
quadrant. The difference in elevation between it and
point R was 0.3 m (Fig. I[V3).

After excavating each arbitrary layer, its floor was
cleaned and any features and consistency layers, im-
portant for interpretation purposes, were recorded
as described above. The excavated layers differed
in thickness: T — 0.45 m (0-0.4/0.45 m from R),
Il - 025 m (0.45-0.7 m from R), IIl - 0.25/0.3 m
(0.7-0.95/1.0 m from R), IV - 0.1 m (0.95-1.05 m
from R)), and V - 0.15/0.2 m (1.05-1.25 m from R)).
Layer VI was a trial trench.

In the upper portion of the barrow, World War 11
(WWII) artefacts (an artillery shell, cartridges, and car-
tridge shells) were found. The barrow itself consisted
of (moving from the top): a thin layer of contempo-
rary humus (0 - 15 cm from R ), underlain by a layer
of light-grey loess 25 cm thick (0.15 - 0.4 m from R)).
Below, the mound proper extended to a maximum of
about 50 cm (0.4 — 0.9 m from R ) and was built of un-
even building bricks/blocks of turf (grass facing down)
dark brown and brownish grey in colour that were cut
from around the barrow and placed tightly side by
side and one above another. It was strongly penetrat-
ed by roots. Beneath it, there was a uniformly black-
-and-brown layer of primary humus about 45 — 50 ¢cm
thick (0.9 - 1.35/1.4 m from R ), underlain by the par-
ent rock: grey ‘clay-like’ loess (Fig. IV4; Fig. IV5.1 and
Fig. IV5.2).

Cores were collected from the central portion of
the N-S profile of the barrow for palacopedologi-
cal studies. The stratigraphy and structure of the bar-
row are described by Matviishina, Parkhomenko, this
volume.

As a result of the investigations, six features and
over 400 movable finds were documented, includ-



Fig. IV.2.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.

Excavations

Barrow 1/1/2010 prior to excavation. Views from the NE
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Fig. IV.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Hypsometric plan and cross-section of Barrow 1/1/2010

Fig. IV.4. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-sections of Barrow 1/1/2010. Profile E of N — S baulk
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Fig. IV.5.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-sections of Barrow 1/1/2010: profile E of N — S baulk. 1 — Con-
temporary humus; 2 — Light grey soil; 3 — Barrow mound built of turf lumps/blocks; 4 — Black-dark-brown original humus
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Fig. IV.5.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-sections of Barrow 1/1/2010: profile S of E — W baulk. 1 — Con-
temporary humus; 2 — Light grey soil; 3 — Barrow mound built of turf lumps/blocks; 4 — Black-dark-brown original humus; 5 — Grey-
ish-dark-brown loess (Feature 3); 6 — Root



ing 38 vessels in over a dozen deposits, 63 small pot-
sherds, 262 flint artefacts, several large structural daub
fragments, and two bronze artefacts: a pin and a pen-
dant. In addition, a number of soil samples were taken
from different parts of the barrow mound and origi-
nal humus, and samples of soil and charcoal from fea-
tures were also collected for specialist analyses (Maka-
rowicz et al. 2013a; 2013b; Lysenko et al. 2015).

E
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IV.2.1.1. Features

In the barrow, six features were recorded (Fig. IV.6),
including the remains of two burnt wooden structures
in both eastern quadrants (Features 1 and 2).

Feature 1 (Fig. IV7) was recorded in quadrat Al
of the SE quadrant at a depth of 1.1-1.25 m from
the barrow top. It was subrectangular and mea-
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Fig. IV.6. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Plan of Barrow 1/1/2010.

Legend: 1 -2 — Barrow outline at a depth of 1.3 m (outer layer, inner layer); 3 — Layer of burnt timber (planks, log fragments, saturated by
charcoals, and fine charcoals; 4 — Fill of Feature 3; 5 — Daub, daub fragments; 6 — Vessels, potsherds; 7 — Bronze pin; 8 — Stone, stone artefact;
9 — Burnt bones; 10 — Flint projectile points (arrowheads); 11 — Flint sickles, sickle blades; 12 — Other flint goods; 13 — 18 — Scatter pattern of
movable finds at the level of the I — VI arbitrary layer respectively; 19 — Roots



64 Przemystaw Makarowicz, Ihor T. Kochkin, Sergiy D. Lysenko, Vikior 1. Klochko. ..

Bukivna
Barrow 1/l
Feature 1

Fig. IV.7. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. Feature 1. 1 — View from the S; 2 — View from the E;

3 — Plank structure; 4 — Plan of Feature 1. No. 1 — Vessel

sured 1.1 X 0.5-0.7 m. The structure consisted of
charred fragmented planks measuring 10 —-20 cm
wide and 2-3 cm thick. Specialist analysis shows
that the planks of the structure were made of oak cut
along the tree rings (Stepnik, this volume). They lay
along the WSW — ENE axis. The feature may have been
longer, but its north-western section was destroyed by
fire, leaving behind only a few pieces of wood lying
apart from the rest of the structure. During excava-
tion, a ceramic beaker (no. 1, see Table IV.1 in Chapt.
IV2.1.B. for references to figures) was recovered on a
layer of crushed charcoal in the northern part of the
feature that was originally placed on a structural plank.
About 1.6 m S of the feature, a small amorphous clus-
ter of charcoal functionally unrelated to the described
structure was also recorded.

Feature 2 (Fig. IV.8) was recorded in the NE quad-
rant in quadrats B1 and C1 at a depth of 1.1 m. It re-
sembled Feature 1, was trapezium-shaped and mea-
sured 0.8 X 0.7 m. The remains of structural planks,
10 — 20 c¢cm wide and 2 -3 cm thick, were oriented
along the W — E axis. Two vessels, a pot and bowl (nos.
5 and 6 — Fig. IV9; Table IV.1) were placed above them

in the eastern part of the feature (quadrat B1). The
structure was less fragmented than Feature 1. The oak
and alder planks were cut along tree rings (St¢pnik,
this volume). A small daub fragment along with
a lump of burnt soil of a dark-brown colour approxi-
mately 7 cm in diameter were recorded in quadrat C1
beneath several charcoal fragments.

Feature 3 (Fig. IV10 and Fig. IV11), a stone-timber
structure resembling grave construction, was built on
the floor of the western part of a shallow rectangular
pit measuring 3.0 X 2.2 m that was dug after levelling
off the surface of the natural elevation top (removing
the layer of the contemporary humus) within quadrat
A2 and under the western baulk in ‘quadrat’ 2. Marked
by oval morainic stones, it resembled a rectangle
1.7 m long and 0.8 — 0.9 m wide measured between
the extremes of its outer contour. Its foundation con-
sisted of ten stones arranged in two parallel rows and
another on the north-eastern side that elongated the
northern wall of the feature to the E. The SW corner
of the structure was reinforced with two more stones,
making the northern part of the structure into a sort
of vestibule. The flat erratic stones, measuring from
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Fig. IV.8. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. Feature 2. 1 — View from the NE; 2 — 3 — Views
from the E; 4 — Plan of Feature 2

: Bukivna
___ Barrow 1/1/2010
. Vessels 5and 6 [

Fig. IV.9. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. Vessels nos. 5 and 6 above Feature 2. 1 — View
from the E; 2 — View from the S; 3 — View from the W
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18 X 15 X 5 cm to between 22 X 20 X 10 and 25 X 23
X 8 cm, lay directly on a layer of clay below the origi-
nal humus at a level of 1.43 — 1.61 m from the barrow
top. The structure was oriented along a NNW — SSE
axis (342°). E and W of the northern part of the fea-
ture, the remains of burnt oak planks measuring be-
tween 0.9 m (on the western side) and 0.5 m (on the
eastern side) in length, approximately 10 — 12 cm in
width, and between 1.5-2.0 cm and up to 3.0 cm
thick in places, were observed (St¢pnik, this volume).
Small concentrations of charcoal were document
above and at the end of the planks, which may be the
remains of a ‘fence’ (?) surrounding the feature.

In the northern wall of the structure, two com-
plete vessels, were documented: a pot and vase (nos.
34 and 35), and fragments of another pot (no. 25,
Table IV.1). Twwo containers (a bowl and beaker) were
also recorded about 30 and 85 cm, respectively, be-
yond the south-eastern edge of the stone structure
(nos. 37 and 38, Table IV1). They formed a sort of

extension of its southern wall. No bones were discov-
ered within the feature (‘cenotaph’?).

Feature 4 (Fig. IV4) — a ‘lining’ of small river pebbles
measuring 0.43 X 0.2 m in size — was recorded in
the NE corner of quadrat Bl in the southern part of
the SW quadrant, which extended beneath the east-
ern baulk (0.1 m) at a level of 1.45 - 1.5 m from the
barrow top (1.12 = 1.15 m from R ).

Feature 5 (Fig. IV4) was a round pit measuring
0.65 m in diameter and 0.22 m deep recorded in the
SE corner of quadrat Al in the NE quadrant of the bar-
row at a depth of 1.0 m. It was filled with a brighter
and softer soil than that of the surrounding substrate.
The fill was found to contain fragments of a vessel
(amphora, no 4) and over a dozen fine burnt bones.

Feature 6 (Fig. IV4) is a cluster of several large piec-
es of structural daub (likely the flat surfaces of some

é

= i

Fig. IV.10. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. Feature 3. 1 — View from the S; 2 — View from the S;

3 —View from the W; 4 — Vessels nos 37 and 38
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Fig. IV.11. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. Feature 3 and (to the right of it) deposit L. More: see

Fig. IV.6

walls). It was recorded in the SE quadrant of the barrow,
at the border between quadrats A2 and B2. The daub
pieces lay at a depth of 1.29 — 1.35 m from the barrow
top, almost directly on the undisturbed soil. The daub
cluster (the remains of a structure?) extended from the
NW to the SE over an area of 1.82 X 0.4 m. Some of
the daub fragments resembled those recovered from
rubble (ploshchadka) found at Tripilye culture sites.

IV.2.1.2. Movable artefacts

This category of finds is divided into: (a) pottery,
(b) bronze artefacts, (c¢) flint artefacts, (d) bones,
(e) daub, and (f) charcoal.

a. Pottery was found in Features 1, 2, 3, and 5 (see fea-
ture descriptions) and in the barrow mound as com-
plete vessels or large fragments, recorded as single
finds or in small clusters (of a few items), referred to
here as (aa) deposits, as well as small fragments (ab).

aa. Individual deposits — single vessels or clusters out-
side features — were distinguished using field obser-

vations, the study of scatter patterns, and the strata
within which they were found. In some cases, a vessel
was determined to have been included in a specific
deposit based on its proximity or the proximity of its
fragments to other containers. The deposits formed
larger zones of pottery measuring up to 2 — 3 m? each
separated from others or from features by ‘empty’
space. In many instances, vessels occurred next to
one another, forming a line within the distinguished
clusters.

Vessel deposits, designated by capital letters, were
recorded at various depths in the barrow mound and
on the surface of the original humus (Table IV.1). Al-
together, 18 such clusters were recorded, comprising
29 containers. Nine more were discovered in the fea-
tures, putting the total number of complete or par-
tially preserved vessels found in the barrow at 38. Of
these, 36 could be reconstructed (they are listed in
Table IV.1 with references to Figures). In some cases,
no vessel type could be assigned because only a few
potsherds were preserved.
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* A new subtype has been distinguished — a slender, funnel-neck amphora (Gorski 2007, Fig. 7).

## One line is unfinished.

*#% Top and bottom lines are unfinished.

Explanation of symbols in columns 3 — 9 see chapt. V.11.
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Single-vessel (12 instances) and two-vessel (five in-
stances) deposits were most frequent, followed only
in two cases by deposits made up of three vessels. It
is quite possible that some potsherds recorded in the
barrow mound were the remains of ‘ritual foundation
offerings’ and were not connected to the custom of
ritual vessel breaking during funerary feasts (trisna;
see item ab).

Deposit A consisted of two vessels (nos. 2 and 3) and
was found in the NE quadrant of the barrow about
1 m to the ESE of Feature 5 (Fig. IV4).

Vessel 2 —jug (Table IV.1) was recorded at the bor-
der between quadrats Al and A2 and its fragments
were mixed with those of Vessel 3. It was highly frag-
mented and it’s pieces covered an area of 0.4 X 0.25 m
along the SSE — NNW axis at a depth of 0.83 —0.86 m
from the barrow top (0.53 - 0.56 m from R). The sur-
rounding brown coloured earth was burnt and con-
tained fine pieces of charcoal. Among the vessel frag-
ments a burnt flint chip was recovered 0.55 m from R .

Vessel 3 — fragments of an S-profile pot (Table IV.1)
were recorded at the border between quadrats A1 and
A2 at the same depth as Vessel 2 and mixed with its
fragments.

Deposit A’ (Fig. IV.12) — a single vessel designated
no. 11 — was an S-profile pot with handles (Fig. IV.6;
Table V1) discovered in quadrat Al of the NE quad-
rant, 0.5 m SE of Vessel 10, among the fragments of
Vessels 2 and 3. It stood upright (leaning slightly) at
a depth of 1.39 m from the barrow top (1.09 m from
R). It may have been part of Deposit A, although it
was placed much lower than Vessels 2 and 3.

Deposit B was documented in the NE quadrant
(Fig. IV.6). It comprised one complete vessel (no. 7)
as well as the fragments of another (no. 8) which, af-
ter being glued together, fit with Vessel 18 from De-
posit G (Table IV.1) from the same quadrant.

Vessel 7 —a bowl with two handles (‘pegs’) was dis-
covered in quadrat B1 (Table IV.1). It was broken in
two in the past when the barrow was built. The two
halves lay 0.25 cm apart. The western half lay with the
handle up at a depth of 1.15 - 1.2 m from the barrow
top (0.85—-0.9 m from R ), while the eastern half lay
with the handle down about 1.2 m from the barrow
top (0.89—-0.9 m from R ).

Vessel 8 (part of container 18 — see Deposit G, Table
IV1) — two large fragments of the upper portion of an
S-profile pot were recorded in quadrat A1, 0.35 m S of
the eastern part of Vessel 7. These fragments were found
ata depth of 1.14 m from the barrow top (0.84 from R ).

Deposit C consisted of a single vessel (no. 9) —a vase
(Fig. IV.12; Table IV.1) — recorded in the NE quadrant in
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Fig. IV.12. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. 1 — Deposits A, D and C. 2 — Deposit A" (vessel

no. 11); 3 — Deposit D (vessel no. 10); 4 — Deposit C (vessel no. 9)

quadrat Al. It stood upright at a depth of 1.22 m from
the barrow top (0.92 from R)), 0.35 m W of Vessel 10.

Deposit D was found in the NE quadrant of the
mound. It consisted of a single vessel (no. 10) — an
S-profile pot (Fig. IV.12; Table IV.1) — recorded in quad-
rat A1, 0.35 m SE from Vessel 9, at a depth 1.23 m from
the barrow top (0.93 from R). It lay on its side, with
its lip pointing NW.

Deposit E (Fig. IV.13) in which three containers were
recorded (nos. 12, 13, and 15), was situated in the NE
quadrant, in quadrat C2 (Fig. IV4). The vessels formed
almost a straight line along the E — W axis.

Vessel 12 (S-profile pot — Table IV.1) stood upright
at a depth of 1.22 m from the barrow top (0.92 m from
R)), directly above the original humus.

Vessel 13 (vase — Table IV.1) lay on its side, with the
lip pointing E, 0.21 m NNE from Vessel 12 (Table IV.1).
It was found at a depth of 1.16 — 1.21 m from the bar-
row top (0.86 - 0.91 m from R ).

Vessel 15 — an S-profile pot (Table IV.1) — lay on its
side about 0.5 m E of Vessel 13, with the rim pointing
SW (Fig. IV4) at a depth of 1.24 — 1.33 m from the bar-
row top (0.94 - 1.03 m from R ).

Deposit F (Fig. [V14), comprising two vessels (nos.
14 and 16; Table IV.1), was found in the NE quadrant of
the barrow, in quadrat C2, about 1.3 — 1.5 m SSE from
Deposit E.

Vessel 14 (vase — Table IV.1) lay upside down at
a depth of 1.36 m from the barrow top (1.06 m from
R). A barley grain was identified in the earth sieved
from around the base of the vessel (Rennwanz, this
volume).

Vessel 16 (S-profile pot with handles, Table IV.1)
was discovered 0.2 m SW of Vessel 14 and 1.35 m S
of Vessel 15. It lay on its side, with the rim pointing
W at a depth of 1.28 —1.39 m from the barrow top
(0.98 —1.09 m from R ).
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Fig. IV.14. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. 1 — Deposit F — view from the E; 2 — Vessel no. 16;
3 — Vessel no. 14
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Deposit G (Fig. IV.15) was unearthed in the NE quad-
rant of the barrow, at the border between quadrats Al
and A2. It comprised two well-preserved vessels (nos.
17 and 18; Fig. IV4; Table IV.1).

Vessel 17 — a beaker — was discovered in quadrat
A2. It lay on its side, with the rim pointing SSE, direct-
ly on the original humus at a depth of 1.25-1.35 m
from the barrow top and 0.95 - 1.05 m from R . Next
to the vessel, a small fragment of burnt bone was re-
corded (leftovers of a funerary feast?).

Vessel 18 (pot with handles; Fig. IV4; Table IV1)
was recorded in quadrat Al. It lay on its side, with
the lip pointing SW at a depth of 1.23 —1.31 m from
the barrow top (0.93 — 1.01 m from R ).

Deposit H was made up of a single vessel (no. 19) —a
miniature amphora (Fig. IV4; Table IV 1). It was found
in the SW quadrant in quadrat A2 lying on its side with
the rim pointing SE, at a depth of 0.98 m from the bar-
row top (0.68 m from R ).

Deposit I was recorded in quadrat B2 of the NW
quadrant. It comprised a single vessel (no. 20) —a vase
(Fig. IV4; Table IV.1) — at a depth of 0.94 m from the
barrow top (0.64 m from R ).

Deposit J comprised a single vessel (no. 21) —an am-
phora (Fig. IV4; Table IV1) — recorded in the SW quad-
rant, in quadrat B2. It was found at a depth of 1.02 m
from the barrow top (0.72 m from R)).

Deposit K (Fig. IV.6, Table IV.1; Fig. IV.16) was discov-
ered in the NE quadrant of the barrow, in quadrat B3.
It was made up of two vessels: a bowl (no. 22) and
avase (no. 23).

Vessel 22 lay on its side with the lip pointing E
at a depth of 1.52-1.62 m from the barrow top
(1.22-1.32 m from R) and about 1.25 m SSE of
Vessel 14. A flint flake was found inside the rim of the
vessel.

Vessel 23 — a miniature vase — was recorded 0.1 m
SE of Vessel 22. It lay on its side with the rim pointing
NE, at a depth of 1.53 — 1.58 m from the barrow top
(1.23-1.28 m from R)).

Deposit L was recorded in the NW quadrant of the
barrow, in quadrat Al (Fig. IV.6; Table IV1; Fig. IV.17).
It comprised three vessels (nos. 24, 31, and 33),
a bronze pin (description — see b), fragments of
a bronze pendant (destroyed), a flint projectile point,
and a fragment of a flint sickle. The deposit was found

Fig. IV.15. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. 1 — Deposit G — view from the E; 2 — Vessel no. 17;
3 —Vessel no. 18
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1.3/1.5 - 2.2 m E of the NE corner of Feature 3 (‘ceno-  hypothesis is also supported by the higher content
taph’). It could have been connected to this feature, of phosphorus around the feature. It is difficult to
being the personal furnishings of the deceased; this  determine, however, if the phosphorus comes from
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Fig. IV.17. Bukivna, Tlumach raion, Ivano-Frankivsk oblast, Barrow 1/1/2010. Deposit L. 1 — View from the W; 2 — View from the N;
3 — Upper part of the pin
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decomposed unburned bones or other substances
(Hildebrandt, Spychalski, this volume).

Vessel 24 (vase) was unearthed at a depth of 1.2 m
from the barrow top (0.9 m from R). It was the east-
ernmost vessel of three arranged in a line.

Vessel 31 (bowl) was found between Vessels 24
and 33, about 0.2 m from both. It stood on its base, at
adepth of 1.25 m from the barrow top (0.95 m from R ).

Vessel 33 (flower-pot beaker) was the westernmost
in the group of three vessels making up the deposit
and lay the closest to Feature 3 (1.3 m). The beaker
stood upright at a depth of 1.26 m from the barrow
top (0.91 m from R ).

Deposit L, comprising two vessels (nos. 26 and 28),
was recorded in the NW quadrant of the barrow, in
quadrat B1.

Vessel 26 — S-profile pot (Fig. IV.6; Table TV.1) — was
discovered at a depth of 1.07 - 1.22 m from the bar-
row top (0.77-0.92 m from R ) and 0.08 m SW of Ves-
sel 28.

Vessel 28 (Fig. IV6; Table IV.1) was preserved in
fragments only (bottom portion of an S-profile pot?).
It lay on its side with the base pointing W, at a depth
of 1.08 - 1.17 m from the barrow top (0.78 - 0.87 m
from R)) and 0.08 m NE of Vessel 26.

Deposit M comprised a single vessel — a bowl
(no. 27) — (Fig. IV.6; Table IV.1) and was exposed in the
SE quadrant of the barrow, in quadrat A2, at a depth of
1.52 m from the barrow top (1.22 m from R ). It con-
sisted of a few small vessel fragments.

Deposit N, found in the SW quadrant of the bar-
row, in quadrat Al, comprised a single highly frag-
mented vessel (no. 29). Its fragmentation prevented
typological classification (Fig. IV.6; Table IV1). The
depth at which its fragments lay varied, ranging from
1.05m, 1.2 m, 1.26 m, and 1.61 m from the barrow top
(0.75 m, 0.9 m, 0.96 m, and 1.31 m from R, respec-
tively). Approximately 0.5 m E of this pottery cluster,
a flint projectile point was discovered (Fig. IV.6; see
Kowalewski, this volume).

Deposit O, made up of a single fragmented vessel —
an S-profile pot (no. 30 — Fig. IV.6; Table IV.1), was re-
corded in the SE quadrant of the barrow, in quadrat
C1 at a depth of 1.61 m from the barrow top (1.31 m
from R)) and 3.5 m E of Feature 4.

Deposit P comprised a single vessel (no. 32) —a frag-
mented vase (Fig. IV.6; Table IV.1) — and was recorded
in the NE quadrant of the barrow, in quadrat C3. It was
broken — possibly during the initial rites accompany-
ing the raising of the barrow — and was located on the
edge of the mound at a depth of 1.65 m from its top

(1.35 m from R ). The vessel fragments lay in two clus-
ters, occupying an area of 0.42 X 0.16 m.

Deposit R comprised a single highly fragmented ves-
sel (no. 36) — a vase with handles (Fig. IV.6; Table TV.1).
It was found in the southern baulk, in quadrat A, at
adepth of 1.07 m from the barrow top (0.77 m from R ).

ab. In addition to complete and broken vessels or
their large fragments (i.e., aa deposits; Fig. IV.18.1;
Fig. IV18.2; Fig. IV18.3; Fig. IV18.4; Fig. IV18.5 and
Table IV.1), small vessel fragments were also recorded
at various depths within the barrow, including the
original humus horizon. They belonged to the Ko-
marow culture as well as other older cultural units.
Pottery dispersion is shown graphically in Fig. TV.6
(see also the list of vessels from Barrow 1/1/2010 in
Table IV.1).

Among at least 27 potsherds identified to the Ko-
maréw culture, five diagnostic fragments were re-
corded: a base, two rims, and two ornamented body
sherds. The base fragment (of an S-profile pot?) was
documented in quadrat Bl of the NW quadrant, at
a depth of 1.35 m from the barrow top. The rim frag-
ments, probably from a bowl, was recorded in quad-
rat A3 of the NE quadrant. A body sherd with a visible
handle stub was recorded in the NW quadrant of the
barrow, in quadrat C1, while two ornamented body
fragments were also discovered in the NW quadrant,
in quadrats C2 and B2, respectively.

In addition to the pottery made by the Komarow
cultural society connected to the construction and
use of the barrow, several non-diagnostic pottery frag-
ments of the TRB culture and 31 pottery fragments of
the Babino (Mnogovalikova) culture were also found
in the mound. They were recorded mostly in the NW
and NE barrow quadrants, in both cases in quadrat Al.
Among the Babino culture pottery sherds, there are
three ornamented rims, fragments of a base, and an
ornamented body sherd (see Lysenko et al. 2015).

Two ornamented rims were recorded in the west-
ern baulk in quadrat 3 at a depth of 1.17 m from the
barrow top and in the NW quadrant in quadrat Al at
a depth of 0.92 m from the monument top, respec-
tively. Another ornamented rim fragment was discov-
ered in the NE quadrant in quadrat Al at a depth of
0.83 m from the barrow top. The other two potsherds
are represented by an ornamented body fragment
from quadrat Al of the NW quadrant, found at a depth
of 1.03 m from the barrow top, and a vessel base
recorded in quadrat Al of the NE quadrant at a depth
of 0.76 m from the mound top.

b. Bronze artefacts
The barrow vielded three badly corroded bronze ar-
tefacts: a pin, a pendant, and an indeterminate orna-
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Fig. IV.18.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast, Barrow 1/1/2010. Vessels from features and deposits



78  Przemyslaw Makarowicz, Ihor T. Kochkin, Sergiy D. Lysenko, Viktor 1. Klochko. ..

i
fi

il

Fig. IV.18.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast, Barrow 1/1/2010. Vessels from features and deposits
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Fig. IV.18.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast, Barrow 1/1/2010. Vessels from features and deposits

ment (Lysenko et al. 2012). These objects, together
with three vessels, made up Deposit L foundin the
NW quadrant, in quadrat Al (Fig. IV.17).

The pin with a rhombus-shaped head lay horizon-
tally with the head pointing NE at a depth of 1.23 m
from the barrow top (0.93 m from R ) and 0.31 m NW
of Vessel 31. Beneath it, there were traces of an or-
ganic substance (pouch, container?) with an irregu-
lar outline (30 X 20 cm). The pin is made of bronze
(Fig. IV19; see Chapter V and Hoshko, this volume)
and is 30 cm long. Its shaft is 24 ¢cm long, while the
dimensions of the preserved part of its plate head are
6 X 4 cm. The plate is about 1 mm thick. In the por-
tion closer to the tip, the thickness of the pin tapers to
1.5 mm. The head is ornamented with four beads ar-
ranged in a square. One of the upper beads has a per-
foration approximately 1 mm in diameter. A fragment
of the head crumbled off during cleaning. Originally, it
was shaped like an elongated rhombus with rounded
corners slightly curled into tubes (?). The upper por-
tion of the shaft close to the head is twisted clockwise.
This part is rectangular in cross-section and measures

4.0 X 4.0 mm, while the remaining portion of the
shaft is circular in cross-section and 4.0 mm in diam-
eter. The pin was badly corroded and fragmented.

A bronze artefact, possibly a destroyed pendant,
was recorded in quadrat A1 0.3 m E of the pin and
5.0 cm SW of the projectile point (Fig. IV.6). It was
found at a depth of 1.21 m from the barrow top
(0.91 m from R). The indeterminate ornament, in
turn, was a kind of plate curled into a tube several
times. Its length was about 3.0 cm, with a diameter
of about 1.0 cm and thickness of 0.3 mm. Due to ad-
vanced corrosion, it disintegrated during cleaning.

c. Flint artefacts

The barrow yielded 262 flints. Some are related to ear-
lier periods (Eneolithic) and found their way to the
barrow along with the turf during the construction
of the mound (Razumov et al. 2012). About 200 ar-
tefacts can be associated with the Middle Bronze Age
Komaréw culture. The flints were found in various
barrow quadrants and at various depths (see Fig. IV.6).
The ‘Komaréw’ flints are related to funerary rites ob-
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Fig. IV.18.4. Bukivna, Tlumach raion, Ivano-Frankivsk oblast, Barrow 1/1/2010. Selection of vessels from features and deposits
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Fig. IV.18.5. Bukivna, Tlumach raion, Ivano-Frankivsk oblast, Barrow 1/1/2010. Selection of vessels from features and deposits
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Fig. IV.19. Bukivna, Tlumach raion, Ivano-Frankivsk oblast,
Barrow 1/1/2010. A pin with a rhombus-shaped head

served during barrow construction. Very few were
found in Features 3 and 5 and only one in Deposit L
(projectile point — arrowhead). Among the flints, 14
functional tools stand out: three projectile points and
11 sickle blades or their fragments. The flints from
Barrow 1/1/2010 and other monuments are discussed
in a separate chapter (Kowalewski, this volume).

d. Bones

In the vicinity of Feature 1 and to the S of Feature
2, and to the W of Feature 5 a small concentrations
of fine burnt bone was recorded. Most were found
concentrated in the central part of the eastern baulk
and quadrants at various depths (mainly between 0.7
and 1.3 m) N and S of point R in an approximately
oval area, measuring (along the N —§ axis) 9.0 X 7.0
m (Fig. IV6; Fig. IV.20).

Bone fragments were also found in some features
(e.g., Feature 5) or close to them as well as in the vi-
cinity of Deposit A. The degree of burning and frag-
mentation — the largest pieces were smaller than 1 cm?
in size — prevents their more accurate identification.
On the strength of the excavation results from other
barrows, however, it can be reasonably believed that
these are burnt, fragmented human bones dispersed
throughout the barrow (see Slobodian, Szczepanek,
this volume).

e. Daub

A few pieces of daub were documented as the remains
of Feature 6 (Fig. IV.6). The largest lumps measured
18 X 10 X 8 cm and 12 X 8 X 5 cm. One of the sur-
faces of the largest piece had been smoothed out in
prehistory. The daub was orange in colour and its clay
body did not contain mineral temper.

f. Charcoal

Small charcoal layers were recorded in the lower stra-
ta of various barrow quadrants. In the SE quadrant
(quadrat B2) at a depth of 1.12 m, a thin charcoal layer
was recorded, measuring 0.2 X 0.13 m. A similar one,
measuring 0.2 X 0.1 m, was exposed in the NW quad-
rant (quadrat A2) at a depth of 0.98 m. The remains of
another such layer 1.0 cm thick were recorded in this
quadrant, in quadrat Al. Traces of charcoal were also
found in the horizon directly overlying the surface of
the original humus in practically all barrow quadrants.
These were mostly small and irregular concentrations
of fragmented slaked charcoal pieces and earth burnt
in places. The use of fire in rituals accompanying bar-
row raising is also evidenced by heat cracks on some
flints.

IV.2.1.3. Scatter pattern and stratigraphy
of features and movable finds
Barrow 1/1/2010 was built in the northern part of Bar-
row Group I, next to the smaller Barrows 4 and 5 (see
Fig. IV.1). A low elevation was chosen by removing the
layer of ancient humus in some places at its summit.

Three zones containing features and deposits be-
neath Barrow 1/I/2010 can be distinguished. Beyond
these, only single features and vessels were found
(Fig. IV.6). Generally, the zones are arranged ‘meridi-
an-wise’, that is, they extend roughly along the N —S
axis.

In the western portion of the barrow, there is
a concentration of movable artefacts close to Fea-
ture 3 (‘cenotaph’) in which, or possibly next to
which, five vessels were placed. The concentration is
approximately 7.0 m long and 2.0 — 4.0 m wide. E of
Feature 3, Deposit L contained Vessels 24, 31, and 33,
a bronze pin and pendant, flint goods (a projectile
point and sickle blank), as well as several fine burnt
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Fig. IV.20. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. Dispersion of burnt bones (marked by crosses and

small points)

bones. To the S/SE of Deposit L, Vessels 19, 21, and 29
were placed, and N of it: Vessels 20, 26, and 28.

In the east-central portion of the barrow, the sec-
ond zone can be identified. It is of a similar size; its
length along the N — S axis is about 7.0 m and its width
is 2.0-3.0 m. It extends between Feature 2 (burnt
wooden structure — a kind of platform) to the, Feature
1 (analogous structure) and Feature 6 (concentration
of structural daub) to the S, about 3.0 m E of the first
zone. In the space between the two wooden struc-
tures, ten vessels were placed (nos. 1-3, 7-11, 17,
and 18) belonging to several deposits; it is there, too,
that Feature 5 is located — a shallow pit containing fine

burnt bones and Vessel 4. Between Features 1 and 2,
the largest concentrations of cremated bones (most
likely human) were observed, containing fragments
less than 1.0 cm in size that were beige in colour. Most
were centred around Feature 1 and the cluster of ves-
sels mentioned earlier, stretching to the NNE as far as
Feature 2 (Fig. IV.6).

At the edge of the barrow approximately 2.0 m NE
of Zone 2, the third and smallest zone was found to
comprise only vessel deposits. It extended along the
NW — SE axis for about 3.0 m and had a width of about
2.0 m. Vessels 12, 13, 15, and 32 were found in the
northern part, the central part contained Vessels 14
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Fig. IV.21. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. Simplyfied stratigraphy of features and movable finds:
A — Contemporary humus; B — Loess, C — Barrow mound; D — Original humus; E — Parent rock. 1 — 6 (bold) — features; 1 — 38 — ves-
sels and large vessel fragments; + — bones; v — pendant (destroyed); x — flint projectile point (arrowhead); y — pin

and 16, and Vessels 22 and 23 were recovered from its
southern part.

In addition to these concentrated zones of ‘barrow
architecture’ elements, the space beneath the mound
also contained Feature 4 and two vessels (nos. 30
and 306), as well as flint artefacts (e.g., arrowheads and
sickle-blade blanks) from the period when the barrow
was built.

Field observations during excavations and strati-
graphic and spatial studies (Fig. IV21) suggest a spe-
cific scenario of the building of Barrow 1/1/2010 that
comprised several stages of activity related to its con-
struction and use (see Chapt. V and Kosko 1991; Ma-
karowicz 2010a; Kosko et al. [Eds.] 2014).

The sequence of rituals began with the placement
of four vessels (nos. 22, 23, 30, and 32) in Zone 3 at
the north-eastern edge of the elevation beneath the
removed humus and considerably below the surface
of the undisturbed soil (from below 20 to 30 cm).
However, this zone is located at the top of the eleva-
tion slope, so the actual ‘digging’ into the undisturbed
soil was unlikely to have been as considerable as the
quoted values suggest. Probably synchronically, a rec-
tangular pit measuring 3.0 m long and 2.0 m wide was
dug approximately 0.25 m into the undisturbed soil of
the western part of the elevation (Zone 1 underneath
the barrow mound) after the humus was removed. In

it, Feature 3 — a stone-timber structure (‘cenotaph’)
and Vessels 25, 34, and 35 — was placed, accompanied
by (or connected with) Vessels 37 and 38 in its imme-
diate vicinity. It was burnt. In the north-eastern part of
the elevation two vessels (nos. 14 and 16) were placed
on top of the undisturbed soil, while an indeterminate
daub structure was built in its southern section. In-
teresting light is shed on the rituals related to barrow
raising by the deposition of Vessel 29, the fragments
of which were found at various depths in the humus
as well as nearly 30 cm beneath it in the undisturbed
soil.

The original humus beneath the barrow mound
was 0.35 —0.45 m thick and extended to a depth of
0.9/1.0 - 1.35 m. After the surface layers were re-
moved from the eastern portion of the levelled-off
ground, timber structures made of oak planks (Fea-
tures 1 and 2 — ‘platforms’) were placed c. 4.0 m apart
along the N—S axis and within the original humus
layer at depths between 1.15 and 1.3 m. These struc-
tures were burnt after vessels were placed on them.
E of Feature 3, just above the surface of the original
humus, a group of vessels (24, 31, and 33) was depos-
ited together with a bronze pin, archery equipment (a
projectile point), and a sickle-blade blank. Beginning
with this horizon, between Features 1 and 2, the ‘sow-
ing’ of fine burnt bones began. Their broad distribu-



tion and varied depth of occurrence (0.7 — 1.3 m) not
only within the humus horizon but also in the barrow
mound, suggest that they were cremated elsewhere
and then spread in this area. In the space marked by
the humus horizon, Feature 4 (a cluster lined with
river pebbles) and Feature 5 (a pit into which a por-
tion of the bones was deposited) were placed togeth-
er with the other vessel deposits. Some of these ves-
sels, as well as those placed in the undisturbed soil,
were found lying on their sides. They were often ac-
companied by traces of char and fine charcoal frag-
ments, testifying to fire activity during the deposition
rituals. Only a few fine burnt bones and two vessels
(nos. 2 and 3) were recorded above the surface of the
original humus. It can be claimed, therefore, that al-
most all the elements of architecture found beneath
the mound together with vessel deposits and other
objects were located in the original humus horizon
and in the undisturbed soil, that is, below the former
ground level.

The next ritual involved the building of a mound
over the ritual space. It was built of pieces of turf
(blocks or rolls) cut from around the southern part
of the barrow and lain next to and on top of each oth-
er, grass down. A number of turf layers placed in this
way created a convex mound and formed the barrow
morphology (see Hildebrandt et al. 2019). The fine
potsherds and flints found in the mound itself origi-
nated from the turf and earth from around the bar-
row and were certainly the remains of ritual funerary
feasts (trisna). Traces of charring and charcoal found
in the mound attest to the continuation of the custom
of ‘bonfire burning’.

IV.2.2. Barrow 2/I/2010, 2012 = Barrow 2/I/2012
(Fig. IV.22)

The barrow was rescue excavated in July 2010 because
a fresh looters’ trench was noted at that time. Between
31 July and 26 August 2012, the investigations were
completed by excavating the rest of the monument (see
Makarowicz et al. 2013a; 2013b; Lysenko et al. 2015).

The barrow was situated 240 m N of Barrow
1/1/2010 at a road leading to the former manor house
and to Myluvannya, between Barrow 3 to the S and
Barrow 13 to the N. It resembled an oval in shape
measuring 23 X 18 m (W—-E X N-S), and rose
1.8 m above the original humus horizon. The large
looters’ trench measured 2.6 X 2.2 m and 2.05 m
deep (Fig. IV.23; Fig. IV.24).

To inspect if the looters’ trench disturbed a poten-
tial central burial, 2 5.0 X 4.0 m excavation trench was
marked out at the top portion of the barrow. Point R
was located in the SW corner of the excavation. To
document the mound profile, two additional trenches
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Fig. IV.22. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Digital elevation model of Barrow Group L. Barrow 2/1/2012 is
marked

measuring 11.0 X 1.5 m and 9.0 X 1.5 m were exca-
vated along its western baulk to the N and S, respec-
tively. The NE quadrant was nearly completely inves-
tigated in 2010 save for its peripheries that were not
excavated due to a jumble of beech trunks and roots.
The work done in 2010 revealed one feature, four ves-
sels (nos. 1-4), the upper portion of a bronze pin,
and 43 flints.

In 2012, the remaining portion of the barrow was
excavated.! Prior to the excavations, the mound sur-
face was cleared of seven large beech trees and forest
litter. The monument was excavated by hand, leaving
baulks oriented according to the points of the com-
pass. The width of the N — S baulk was 0.8 m and that
of the W — E one was 0.4 m.

The mound was investigated by removing arbi-
trary layers that varied in thickness as follows: I — 0.4 m
(0-0.4 m fromR), T - 0.25 m (0.4 - 0.65 m from R ),
Il - 0.25 m (0.65-0.9 m from R), IV—-0.25 m (0.9 -

! Point RO in 2012 was in the same place as in 2010.
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Fig. IV.23. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2012 prior to excavation. View from the NE

Fig. IV.24. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Hypsometric plan and cross-section of Barrow 2/1/2012



- 115 m from R), V- 025 m (1.15- 1.4 m from R ),
VI - 025 m (1.4-1.65 m from R), and VIl — 0.4 m
(1.65-2.05m fromR ).

The barrow stratigraphy looked as follows (Fig. IV.25;
Fig. TV26; Fig. IV27; see Matviishina, Parkhomenko,
this volume): beneath a thin, 2 — 3 cm layer of humus,
there was a layer of yellow clay-like loess 0.35 — 0.40 m
thick. It was underlain by a mound built of turf blocks
laid grass down 1.2 m thick. The mound had three ho-
rizons of different colours. The top layer, 0.3 m thick,
was grey-brown and had clear clay seepages, while the
middle layer, up to 0.5 m thick in the central portion,
was made up of whitish-brown ‘rolls’ of turf. Beneath
it, there was a uniformly dark brown layer up to 0.4 m
thick. The original humus extended to a depth of
1.6 m and had varied consistency; it was black-brown
in its upper portion between 0.3 — 0.5 m thick and uni-
formly black in its lower portion between 0.3 — 0.7 m
thick. Beneath the old humus, a layer of yellow-black
original subsoil was preserved underlain by the parent
rock.

A peculiar characteristic of Barrow 2’s stratigraphy
was the tapering of its layers towards its edges. They
were thickest in the central portion of the barrow.

Samples were collected from the barrow (from the
entire baulk profiles and ‘spot’ locations in various
barrow zones) for palaecopedological, geomorpho-
logical, and geochemical examinations. Cores were
taken from the central, northern, and southern por-
tions of the barrow for palaecopedological examina-
tions (nos. 2, 3, and 4; see Matviishina, Parkhomenko,
this volume). Soil and charcoal samples were also col-
lected from features. To obtain a full soil profile of the
western cross-section of the N — S baulk, the excava-
tion was extended to the parent rock at 2.5 m from R
reaching 3.5 m deep in the centre.

The turf to build Barrow 2 was taken from its imme-
diate vicinity but — unlike Barrow 1/2010 — no grooves
or depressions were noted around the mound. Rather,
an irregular depression in the ground, from less than
twenty to several score centimetres deep could be seen
to the S and W of the barrow.

As a result of excavations conducted in both sea-
sons, Barrow 2 was found to contain six features and
a total of 270 movable finds, including 10 complete
vessels or large fragments, 21 fine potsherds, the re-
mains of a wooden vessel, a fragment of a bronze pin,
and 237 flints.

IV.2.2.1. Features

Among six features recorded in the barrow, four be-
longed to the Komaroéw culture (Features 1, 3, 4, and
6). Feature 2 was a relic of 20" century military activity
and as such shall be left out of the discussion. Feature 5
was a trace of a short-lived penetration (campsite?) by
an Eneolithic or Early Bronze Age societies (Fig. IV.28).
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Feature 1 (Fig. IV.29) was discovered during rescue
excavations. In the excavation, the remains of a stone
structure were recorded, probably analogous to that
found in Barrow 1 (‘cenotaph’?). The feature, oriented
along the W — E axis, was originally located in quadrats
Al — A2 and possibly B1 in quadrant NE, at an approxi-
mate depth of 1.9 m, in the original humus. The ma-
jority of the western part was destroyed by the loot-
ers’ trench. Two morainic stones, lying approximately
0.7 m apart, marked the eastern edge of the structure.
The northern one measured 23 X 20 X 12 cm, while
the dimensions of the southern were 24 X 15 X 8 cm.
A stone of a similar size (20 X 13 X 14 cm) was found
in quadrat B1, in the barrow mound at a depth of
0.9 m from the ground surface in the looters’ trench.

About 0.3 m SW of the southern stone, a fragment
of burnt wood lay, measuring 7 X 5 X 1 cm — possibly
the remains of a plank.

On the stone protruding S, in quadrat B1, a vessel
stood (no. 4 — vase, see Table IV.2 for references to fig-
ures). At a distance of 0.93 m from it, the bottom part
of Vessel 3 lay (S-profile pot?). Between the vessels,
the upper portion of a pin with a hat-shaped, biconical
head perforated from the bottom was found. Another
highly fragmented (only its bottom part had survived)
vessel (no. 10) was discovered in the NW corner of
the SE quadrant, about 1.2 m S of the Feature 1.

It appears that a considerable part of feature fur-
nishings (bronze goods?) was looted several months
before the start of the investigations.

Feature 2 (Fig. IV28) an Eneolithic oval-shape hearth
measuring 0.6 X 0.5 m and about 5 cm thick in its cen-
tre was uncovered beneath the surface of original hu-
mus in the NE quadrant in quadrat B2. It contains fine
charcoal fragments and small potsherds burnished on
the surface.

Feature 3 (Fig. IV30; Fig. IV.31; Fig. IV32) — a timber
(log) grave with cremated remains 7 situ — was locat-
ed in the SW quadrant of the barrow (quadrats B2, C2,
B3, and C3), below the surface of the original humus
(1.92 m from R ). The grave pit was about 2.0 m long
and 1.1 m wide, while its depth reached 0.1 m from
the former ground surface (2.02 m from the barrow
top). The dimensions of the burnt log structure, made
of oak (see Stepnik, this volume), were 1.90 X 0.85 m.
Its walls, smeared with clay in places and burnt until
red, were oriented along the W —E axis. Inside the
log construction, on the planks of which the floor was
built, a female adulius (20 — 35 years at death) was
buried. The deceased was lain either on her right side
slightly flexed or on her back slightly twisted with her
head pointing E (see anthropological study by Slobo-
dian, Szczepanek, this volume, and Slobodian et al.
2014).
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Fig. IV.25. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2012. 1 — Sector SW, W profile of N — S baulk and profile S of
E — W baulk; 2 — Part of profile E of N — S baulk; 3 — Stratigraphy of barrow in the centre (description — see Fig. IV.27 and Matviishina,
Parkhomenko, this volume)

Fig. IV.26. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-section of Barrow 2/1/2012 (profile W of N — S baulk)
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Fig. IV.27. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-section of Barrow 2/1/2012 (profile W of N — S baulk). 1 — Con-
temporary humus; 2 — Yellow-grey loess; 3 — Turf blocks of the upper portion of the mound; 4 — Whitish-grey turf blocks; 5 — Grey-
-brown turf blocks; 6 — Brown original humus; 7 — Black original humus; 8 — Yellow-black subsoil; 9 — Matrix (yellow clay); 10 —
Brown-grey original humus; 11 — Gley subsoil with yellow seepages; 12 — Grey gley soil; 13 — Black-brown original humus

To the left of the deceased’s head, in the SE corner
of the log structure, the remains of an oak wood ves-
sel were found (see Stepnik, this volume). In the cen-
tral portion of the log structure, a Tripolye culture flint
tool was recorded, which must have found its way
there when the log structure was buried. At a distance
of 0.6 m NE of the grave, an irregular layer (stain) of
ochre was documented, measuring 0.4 X 0.2 -0.4 m
and about 5 cm thick in its centre.

In the barrow mound, within an approximate ra-
dius of 2.5 -3.0 m from the feature, two broken ves-
sels were discovered (nos. 5 and 6, see Table IV.2). Two
more (nos. 1 and 2) were found at a similar distance E
of the grave. Possibly, the layer of ochre was the cen-
tre of symmetry of the vessel locations. About 1.0 m E
of the feature, together with a cluster of charcoal, the
upper portion (lip rim) of Vessel 7 was unearthed.

Feature 4 (Fig. IV.33) — a hearth/bonfire — was record-
ed on the southern edge of the barrow circumference
in the SE quadrant in quadrat D2 at a depth of 2.02 m
from R. The feature resembled an oval, measuring
1.07 X 0.68 m horizontally and 0.1 m deep, extend-
ing along the WNW — ESE axis. It was a cluster of fine
burnt charcoal fragments and earth. Among the char-
coal in the northern portion of the hearth/bonfire,
burnt flints were recorded, while in the southern por-
tion a few small burnt bone fragments were found.
Immediately next to the northern edge of the
hearth, two vessels lay broken: an amphora and a
S-profile pot (nos. 8 and 9, respectively; Table IV.2).

Feature 5 (Fig. IV28) — an Eneolithic hearth — was re-
corded beneath the surface of a uniformly black lay-
er of original humus in the NW quadrant in quadrat
D1. It was found to contain fine charcoal fragments
and small potsherds burnished on the surface (with
a comb?). The cluster of charcoal was amorphous and
was about 1.0 m in diameter.

Feature 6 (Fig. IV28; Fig. IV32; Fig. IV34.1 and
Fig. V34.2) — stain/concentration of ochre — was re-
corded in quadrat B2 of the SW quadrant, at a depth
of 1.95-1.98 m from the barrow top, 0.55 m NE of
Feature 3. It was polygonal in shape and its maximum
dimensions were 0.5 X 0.3 m.

IV.2.2.2. Movable artefacts

This category comprises (a) pottery, (b) bronze
goods, (c) flints, (d) bones, (e€) wooden vessels, and
() charcoal.

a. Pottery was recorded in the barrow mound at vari-
ous depths and in Feature 1 (vessels noo 3 and 4).
Altogether, 10 complete vessels or large fragments
that were reconstructed were found (see Table IV.2 for
references to figures), in (aa) features and outside of
them — as deposits, and (ab) small potsherds. Due to
considerable fragmentation, no vessel type could be
determined in three cases.

aa. Vessels were recorded in two features. In the pre-
sumed ‘cenotaph’ (Feature 1), at a depth of 1.89 m
from the barrow top, at least one vessel (vase) was
found standing on the southern stone of the de-
stroyed structure (no. 4 — Fig. IV28; Table IV2). In the
fill of the bottom portion of the vessel, a burnt flint
was found. At a distance of 0.88 m SE of Vessel 4, at
a depth of 1.89 m from the barrow top, another vessel
was unearthed — an S-profile pot (no. 3 — Fig. IV28;
Table IV.2). One more vessel, the bottom of which was
preserved as fragments (no. 10), was found 1.08 m to
the S (Fig. IV28). Quite likely, all these vessels were
furnishings of Feature 1.

Two vessels were documented in quadrat D2 of the
SE quadrant immediately next to the northern wall of
a hearth (Feature 4), at a depth of 2.02 m from the
barrow top (Fig. IV.28; Table IV.2). Both lay crushed
on their side: to the W lay Vessel 8 (amphora) next to
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Fig. IV.28. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Plan of Barrow 2/1/2012. 1 — Barrow mound; 2 — Burnt planks; 3 —
Hearth, burnt soil, charcoal. 4 — Mortuary house (Feature 3); 5 — Burnt clay (‘smeared coating’); 6 — Greenish-grey clayey smeared
coating; 7 — Ochre; 8 — Vessel, large vessel fragment; 9 — Bones; 10 — Stone, stone artefact; 11 — Bronze object; 12 — Flint artefact;
13 — Artefact number; 14 — Elevation point; 15 — 21 — Movable find scatter pattern at the level of I — VII arbitrary layer respectively
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Fig. IV.29. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2012. Feature 1 (destroyed stone structure — a ‘cenotaph’?).

1 - Vessel; 2 — Bronze pin; 3 — Fragment of burnt wood; 4 — Stone

a S-profile pot (no. 9). The proximity of the feature
suggests that it was connected to the two vessels.

The other vessels were found at certain distances
from the features, making up six deposits (designated
A — F). Four had one vessel each, while the other two
comprised two vessels each (Fig. IV.28; Table IV.2).

Deposit A (Fig. IV.28; Fig. IV34.1) consisted of a single
vessel (no. 1; see Table IV.2 for references to figures) —
a vase discovered in the SE quadrant in quadrat BI,
3.1 m E of Feature 3 and at an approximate depth of
1.85 m from the barrow top. The vessel lay on its side,
with the rim pointing N. It was broken into many fine
fragments that occupied an area of 0.23 X 0.2 m.

Deposit B (Fig. IV28; Fig. IV.34.1) consisted of a single
vessel (no. 2) of which only the upper portion next to
the rim has preserved, preventing the determination
of its type. It was found in the SE quadrant in quadrat
C1 at a depth of 0.7 m from the contemporary ground
surface, 2.9 m E of Feature 3 and 1.4 m S of Deposit A
(Vessel 1).

Deposit C (Fig. IV28; Fig. IV34.1) comprised two ves-
sels (nos. 5 and 6) recorded in the SW quadrant, in
quadrat A3, approximately 2.5 m NNW of Feature 3.
The distance between the vessels was 0.7 m. Vessel 5
—a pot — was unearthed at a depth of 1.3 m, while Ves-
sel 6 —a beaker — 1.4 m from the barrow top.

Deposit D (Fig. IV28; Fig. IV34.1), containing a rim
portion of a vessel preserved only as fragments
(no. 7), was recorded in the SW quadrant in quadrat
C1 at a depth of 1.79 m from the barrow top. The ves-
sel lay 1.15 m SSE of the SE corner of Feature 3.

Deposit E (Fig. IV.28; Fig. IV34.1) comprised two ves-
sels —a pot and beaker (nos. 8 and 9, respectively) —
recorded in quadrat D2 of the SE quadrant, 1.3 m and
1.4 m from the barrow top, respectively, and 0.3 m
apart. Both vessels were fragmented.

Deposit F (Fig. IV28; Fig. IV34.1) consisted of one
strongly defragmented vessel (no. 10) discovered in
the SE quadrant in quadrat A2 at the deptht of 1.80 m
from the barrow top.

ab. In the barrow mound, about 21 potsherds were
found and assigned to the Komaréw and Babyno
(Mnogovalikova) cultures. They were scattered at
various depths and across barrow quadrants, without
forming compact clusters. The Komaréw pottery was
tempered with broken stone and burnt flint, while the
ceramic bodies of Babyno potsherds contained some
grog. The Babyno culture assemblage was found to
contain a few diagnostic potsherds; for instance, an
ornamented rim and a body sherd (see Lysenko et al.
2015). The former, type 19d (see Kosko 1981), was re-
corded in quadrat D3 at a depth of 0.8 m from the
barrow top. It was ornamented with two horizontal
relief strips, bearing finger impressions. The latter, dis-
covered in quadrat C4, at a depth of 1.8 m from the
barrow top, was ornamented with a multiple motif of
a horizontal smoothed out relief strip. The other frag-
ments were undiagnostic.

b. The only bronze object recorded in Barrow 2/1/2012
was a partially preserved tin-bronze pin (Fig. IV.34.1:3;
see Hoshko, this volume). It was found in the NE quad-
rant in quadrat D2 about 0.5 m E of Vessel 4, between
the northern stone of the destroyed cenotaph and Ves-
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Fig. IV.30. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2012. Feature 3, view from the E

Fig. IV.31. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2012. 1 — Feature 3 during the excavation;
2 — details of timber construction; 3 — skull remains of deceased

93
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Fig. IV.32. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2012. No. 3 — Feature 3 — plan and cross-section; No. 6 —

Feature 6 (ochre stain). More: see Fig. [V.28

sel 3, at a depth of 1.92 m from R (i.e., from the bar-
row top; Fig. IV28). It is the upper portion of a bronze
pin with a hat-shaped biconical head perforated from
the bottom. Its preserved length is 3.75 cm. The head
is asymmetrical, measuring 2.33 X 2.53 cm and is
0.13 cm thick. From the top of the head to the base
of the shaft, there runs a perforation 6 mm in diam-
eter but slightly broader in its central part. The shaft
is circular in cross-section and its preserved length is
2.4 cm while its diameter at the base is 4.5 mm.

According to the analysis by T. Hoshko, the pin
was made using a wax model. Moulding traces can be
seen in the lower part of the head (Goshko, this vol-
ume; Lysenko et al. 2012).

It can be assumed with a high degree of certain-
ty that any other metal goods from Feature 1 were
looted.?

c. Among 237 flints (including 43 recorded in the
trench in the 2010 season), flakes dominate. Some
patinated flints are classified as Upper Palaeolithic.

* Several months prior to the excavations, while working at
forest felling, loggers saw camps of prospectors using a metal
detector.

The mound has also yvielded some Eneolithic type
flints. The barrow builders — the community of the
‘Komaréw’ version of the Trzciniec Cultural Circle —
are associated with a sickle blade, two hammerstones,
and a fragment of a sickle blade blank (Kowalewski,
this volume; Razumov et al. 2012). The number of
flints from Barrow 2/1/2012 that can be associated with
the activity by Komaréw culture populations is con-
siderably smaller than in the case of Barrow 1/1/2010.
For a discussion of the flints from Barrow 2/1/2012 (see
Kowalewski, this volume).

d. In the log grave (Feature 3), human bones were
discovered and have subsequently been discussed in
detail in a separate chapter (Slobodian, Szczepanek,
this volume). No other osteological material has been
found in the barrow mound.

e. In the SE corner of Feature 3, a wooden vessel
was unearthed, measuring 15.0 — 15.5 c¢cm in diame-
ter and 8.0 cm in (preserved) height. Its walls were
2.0 cm thick at the bottom and 2.5-3.0 cm in the
upper portion. It was a deep round-bottom oak bowl
(Fig. IV36).
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Fig. IV.33. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2012. Feature 4 (a, b — traces of charring with large charcoal
fragments, surrounded by a layer of char/ash); 8, 9 — pots. More: see Fig. IV.28

f. Charcoal was registered both in the original humus
and the mound. Larger pieces of burnt wood were
found in Feature 3. Small pieces, recorded at various
depths, were left by funeral rituals connected with the
construction of the barrow.

IV.2.2.3. Scatter pattern and stratigraphy

of features and movable finds

Barrow 2/1/2012 was larger than and located at the op-
posite end of Barrow Group I from Barrow 1/1/2010,
close to Barrow 13 (in the N) and Barrow 3 (in the S).
Their structure was similar, but Barrow 2/1/2012 dif-
fered in that the architecture beneath it was much
more meagre. The barrow was built on a small eleva-
tion, so it seemed higher than it really was.

As in Barrow 1/1/2010, the features and most vessel
deposits were found in the original humus (Fig. IV37).
The humus horizon in Barrow 2/1/2012 was consider-
ably thicker, reaching in places 0.8 m. Its upper por-
tion, about 0.3 -0.4 m deep, was brown in colour,
while the lower one was uniformly black.

Features and movable finds in Barrow 2/1/2012
concentrated in the central and southern portions of
the space beneath the mound. More dispersed than
in Barrow 1/1/2010, their distribution clustered in
two zones. The more extensive one stretched across
both southern quadrants from the NW to the SE in
a belt about 10 m long and 1 -3 m wide. It is marked
in the NW by Deposit C containing two vessels (nos.
5 and 6), Feature 4 and two adjacent vessels (nos. 8
and 9) in the SE on the barrow edge, and Feature 3
(log grave) and Feature 6 (ochre stain) to the NE, as
well dispersed deposits of single vessels (nos. 1, 3 and
7). The other zone is marked by the almost centrally
placed Feature 1 (‘cenotaph’?) which was destroyed

by a looters’ trench but contained two vessels (nos. 1
and 3) and a fragment of a damaged bronze pin.

Other movable finds (small potsherds and flints)
were recorded in the mound. These artefacts dated
both to the period of barrow use as well as those
chiefly associated with the Funnel Beaker (TRB) and
Babino cultures. The older materials found its way to
the mound during its construction together with turf,
while flints and pottery associated with the Komarow
culture may have arrived during the funerary rituals
performed when the barrow was raised or some of
them — as with the earlier artefacts — together with the
turf and earth that formed the mound. The most plau-
sible interpretation seems to be the one that takes
into account both explanations.

The rituals commenced with the clearing of the
elevation and removal of the top portion of the origi-
nal humus in some places. In the southern part of the
elevation, at the future edge of the barrow mound,
Feature 4 (hearth) was placed together with two ves-
sels (nos. 8 and 9, on their side?) at its northern wall
at a depth of about 0.4 m below the ancient ground
level (over 2.0 m from R ). More or less at the same
level from the top of the humus horizon (2.0 — 1.8 m),
after first removing the original humus in the south-
-eastern part of the future mound, Feature 3 — a log-
-structured grave — was constructed and the deceased
was laid to rest in it accompanied by a wooden vessel.
Subsequently, it was burnt. NE of this feature, a few
centimetres below the floor of the grave pit, a large
concentration of ochre was recorded. Perhaps, this is
where the substance was prepared for subsequent use
(it was also recorded in the grave and in some vessels
—see Hildebrandt, Spychalski, this volume).
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Fig. IV.34.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vessels and a pin from Barrow 2/1/2012 (Table V.2, no. 2 — recon-
struction)

Fig. IV.34.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vessels from Barrow 2/1/2012 (selection). 1 — Vessel no. 3; 2 — Vessel
no. 4
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Fig. IV.35. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2012. Examples of vessel deposits. 1 — Deposit C; 2 — De-

posit E

Judging by the depth of occurrence, a stone (stone-
-timber?) structure — Feature 1 (‘cenotaph’) — was built
in the central part of the elevation synchronously with
Features 3 and 6 below the former ground level and
vessels and bronze goods were placed upon it. At
a similar depth below the top of original humus, Ves-
sels 1, 2, and 10 were placed; they were later crushed
during the funerary feast or under the weight of the
earth used to build the mound.

The next step was to close the ritual space with
a mound built of pieces of turf. These were taken
from several places by cutting blocks from the former
ground surface at the southern and western sides of
the elevation. In the bottom portion of the mound, the

colour of which resembled that of the upper portion
of the original humus layer, two vessels were depos-
ited (nos. 5 and 6). The mound was not homogeneous
in terms of consistency (Figs. IV.21 and IV31), as it was
built of turf and earth blocks placed vegetation-down.
The changing colour — from whitish-brown through
light-brown to brown - and substantial thickness
(1.2 m) suggest that the construction of the mound
could have taken a considerable amount of time and
that the building material could have come from vari-
ous places. The differences in consistency and colour
also resulted from chemical processes triggered by wa-
ter percolating from the higher portions of the mound
(see Matviishina, Parkhomenko, this volume).

Fig. IV.36. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2012. Wooden vessel from Feature 3
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Fig. IV.37. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/202012. Barrow stratigraphy. A — Contemporary humus;
B - Yellow-grey loess; C — E — Mound blocks, F — G — Original humus; H — Bedrock (parent rock). 1, 3, 4, 6 (bold) — features; 1 — 10
—vessels and large vessel fragments; x — pin; y — skeleton of the deceased

IV.2.3. Barrow 3/1/2012 (Fig. IV.38)

Barrow 3 was raised between Barrow 2 and Barrows 6
and 7, about 23 m S of the former and 15 m N of the
latter two. It was located on the left side of the dirt
road leading from the church to the former manor.

The barrow resembled an oval measuring 16 X 15m
(NNE — SSW) and 1.3 m high (Fig. IV.39.1 and Fig. 39.2).
It was built on a natural elevation, hence it looked
higher than it really was. In its centre, a large pit was
noted, possibly either a WWII or looters’ trench, that
measured about 2.8 m in diameter and 1.0 m deep.

The barrow was excavated using hand tools from
7 to 30 July 2012 (see Makarowicz et al. 2013a; 2013b;
Lysenko et al. 2015). Prior to the excavations, the
mound surface was cleared of trees of various sizes,
bushes, and undergrowth (Fig. IV40). As with the
other monuments, it was divided into quadrants and
baulks 0.6 m wide were left oriented according to
the points of the compass. Point R was located in the
highest part of the mound.

The mound was investigated by removing arbi-
trary layers of a varying thickness. The thicknesses of

the layers were as follows: I — 0.4 m (0 — 0.4 m from
R), I - 0.25 m (0.4-0.65 m from R), IIl = 0.25 m
(0.65-0.9 m from R ), IV—-0.25 m (0.9 — 1.15 m from
R),and V-0.25m (1.15- 1.4 m from R ).

The barrow resembled in its structure the mon-
uments described earlier (Fig. IV41; Fig. IV42.1
and Fig. IV42.2). A layer of contemporary humus
0-5 cm deep was underlain by a layer of light-grey
loess 40 — 45 ¢cm thick. The mound was built of blocks
(lumps) of turf laid grass down. It was not homoge-
neous. The top 0.5 m layer was a light brown colour,
while the bottom up to 0.6 m thick was dark brown.
Beneath it, at a depth of about 1.3 m, there was a lay-
er of badly degraded original humus of a brown-beige
colour (for a different interpretation see Lysenko et
al. 2015). The turf used to raise the mound was cut
from the ground to the S and W of the barrow, which
can be seen as small depressions in the ground to this
day.

The investigations resulted in the recording of five
features, 18 complete vessels or diagnostic fragments
large enough for typological identification, 67 fine
potsherds, and 230 flint artefacts.



Excavations 99

Fig. IV.39.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Barrow 3/1/2012. Views from the N
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m

Fig. IV.38. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. ~ Fig. IV.39.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Digital elevation model of Barrow Group I and plan of Barrow  Barrow 3/1/2012. Views from the S
3/1/2012

Fig. IV.40. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Hypsometric plan and cross-section of Barrow 3/1/2012
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Fig. IV.41. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-sections of Barrow 3/1/2012: 1 — Pofile E of N — S baulk; 2 — Pro-
files in NW sector of the barrow
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Fig. IV.42.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-sections of Barrow 3/1/2012: profile S of W — E baulk and pro-
file E of N — S baulk. 1 — Contemporary humus; 2 — Yellow-grey loess; 3 — Light layer of turf; 4 — Dark layer of turf; 5 — Matrix (yellow
clay); 6 — Turf layer with black soil seepages; 7 — ‘Platform’ of black soil; 8 — Fill of Feature 1 (part); 9 — Disturb part of contemporary
humus
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Fig. IV.42.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-sections of Barrow 3/1/2012: profile S of W — E baulk and pro-
file E of N — S baulk. 1 — Contemporary humus; 2 — Yellow sand; 3 — Light layer of turf; 4 — Dark layer of turf; 5 — Gleyed white-grey
soil with seepages of clay and brown soil; 6 — Gleyed subsoil; 7 — Original humus (brown soil); 8 — Matrix; 9 — WWII/looters’ trench;
10 — Humus stain

IV.2.3.1.Features (Fig. IV.43) Feature 1 was discovered at a depth of 1.35 m
Among the five features (Features 1, 1, 2, 3 and 4) from the barrow top, mainly in the NE quadrant
recorded under the mound of Barrow 3/1/2012, the  (quadrat Al); only its edges were located in the SE
most spectacular was Feature 1. The assignment of and NW quadrants (also in quadrats Al; Fig. IV44 and
the other four to the Komaroéw culture is uncertain. Fig. IV45). On the horizontal plan, the pit resembled
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Fig. IV.43. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Plan of Barrow 3/1/2012. 1 — Outline of the barrow mound; 2 — Burnt
planks; 3 — Ochre; 4 — Burnt clay (‘smeared coating’); 5 — Black soil; 6 — Yellow-orange ‘smeared coating’/clay; 7 — Feature 1 fill; 8 —
Feature 3 fill (layer 1); 9 — Feature 3 fill (layer 2); 10 — Stone, stone artefact; 11 — Vessels, potsherds; 12 — Flint artefacts; 13 — Gold ear
wrap, bronze pin; 14 — Daub; 15 — Charcoal; 16 — Artefact number; 17 — Elevation point; 18-22 — Scatter pattern of movable finds at
the level of arbitrary layer I -V respectively
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Feature 1’

Feature 4
Feature 1, A - A’ profile

Fig. IV.44. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 3/1/2012. Features: 1, 1, and 4. X — bronze pin,
Y - gold ear wrap, Nos 1, 10, 13 — 18 — vessels or defragmented vessels; a — charred wood, charcoal, b — burnt smeared
coating, ¢ — thick yellow-orange smeared coating, d — ‘platform’ of black earth (Feature 1"). More: see Fig. IV43

Fig. IV.45. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 3/1/2012, Feature 1 during excavation



an elongated trapezium, the bases of which were
oriented NW to SE. The feature measured 2.03 X
0.7 - 1.1 X 0.6 m. The pit fill was uniformly black, with
burnt clay layer.

Bones were recovered from neither the feature
nor in its surroundings, so it is possible that this is
a ‘cenotaph’. However, the high phosphorus content
of soil samples taken from the feature suggests that
unburned bones may have completely disintegrated
in the alkaline environment (Hildebrandt, Spychalski,
this volume).

After the pit was filled, its SE corner and most of
its eastern side were covered by a ‘platform’ of black
original humus (Feature 1’ — Fig. IV44; Fig. IV45). It
was found in quadrats Al of the NE and SE quadrants
and its surface was recorded at a depth of 0.85 m from
the barrow top. Resembling an oval on the horizon-
tal plane, the feature measured 1.5 X 1.3 m along
the W —E axis. It was narrower in its upper portion
(1.1 m), while at the base it reached 1.5 m. From the
top level of the pit, it was 0.45 m deep.

The fill of Feature 1 was encircled by debris from
a burnt wooden structure made of oak (Stepnik, this
volume) smeared with clay and in places burnt until
red. The ‘smeared coating’ was especially visible at
the northern wall of the structure. Single fragments
of burnt planks and other parts of the structure, be-
tween 10 and 30 cm long, as well as smaller charcoal
fragments, were found mostly along the southern and
eastern walls of the feature (as a result of the struc-
ture leaning and collapsing on this side?), in part, on
the ‘platform’ of black earth. Their arrangement, how-
ever, is irregular and thus prevents any comprehen-
sive reconstruction. Perhaps, it was a kind of roofing.
The charcoal fragments, in contrast, are regularly ar-
ranged about 0.15 m parallel to the northern.

After Feature 1 had been filled with earth, seven
vessels were placed under or next to the wooden
structure. Along the longer southern wall, almost in
a single line, four vessels were recorded. About 0.7 m
from the SW corner of the pit, two vessels — a vase
and pot — were placed lip up (nos. 15 and 16 — see Ta-
ble IV3 for figure numbers). The pot stood next to the
wall at a depth of 1.28 m from R and the vase was sev-
eral centimetres to the SE at a depth of 1.32 m from
the barrow top. About 0.35 m to the SE, a fragmented
(crushed) vessel with the parameters of a pot (no. 18)
was recorded 1.34 m from the barrow top, and Vessel
17 (flower-pot beaker) was recorded about 0.6 m fur-
ther in the same direction at a depth of 1.33 m from
R, lying on its side on the edge of the ‘platform’ with
its rim pointing towards the eastern side of the pit.
The arrangement of the vessels and wood fragments
suggests that the vessels were placed on a log plank —
almost certainly an element of the wooden structure —
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parallel to the wall. Another three vessels were docu-
mented to the NE; two were found above the grave pit.
Vessel 13 —a vase (Table IV3) was discovered over the
southern portion of the pit and in the north-eastern
part of the ‘platform’, 0.35 m NE of the line marked
by Vessels 15 — 18 and at a depth of 1.28 — 1.35 m and
0.4 m further in the same direction, near the NE cor-
ner of the feature and at a depth of 1.33 m from R;
Vessel 10 — a broken vase was found. The last of the
vessels —a bowl (no. 14) — was unearthed at the same
depth, 0.13 m SE of the NE corner of the pit. On the
north-eastern side, it was adjoined by a circular insert
of burnt clay, the consistency of which resembled that
of a ‘smeared coating’.

Three to four centimetres S of the ‘platform’; at a
depth of 1.21 m from the barrow top, a gold Sibin-
-type ear wrap was recorded and 0.2 m to the SE, at
the depth of 1.26 m, a bronze pin was found. About
0.2 m SE of the pin, small fragments of wood were
found arranged N —S.

Feature 2, a hearth/bonfire (Fig. IV43), was located
in the SW quadrant (quadrat B1) near the central por-
tion of the barrow at a depth of 1.14 m from the bar-
row top. It was oriented along a ENE — WSW axis. Its
dimensions were 0.38 X 0.22 m. The feature was only
a few centimetres thick. Its fill was made of brown-
-black earth, containing fragmented charcoal and
small (Eneolithic?) potsherds analogously to the fill of
Feature 5 of Barrow 2/1/2010, 2012.

Feature 3 (Fig. IV43) — a pit was exposed in the
southern portion of the barrow, in the periphery of
the SW quadrant in quadrats D1, D2, E1 and E2 (about
8 m SSW of R ) at a depth of 1.12 m from the barrow
top. It was oval, measuring 1.85 X 1.7 m and 0.15 m
in depth. In its fill, which was a continuation of sod
blocks that made up the barrow mound, there was
a layer of whitish earth surrounding almost the entire
circumference of the feature. In the eastern portion
of the feature, there lay three large unaltered morain-
ic stones (dimensions: 25 X 23 X 12 cm, 14 X 13 X
8 cm, and 15 X 15 X 5 cm).

In the SE quadrant, 0.6 m S of Feature 1’ (from
the southern edge of the ‘platform’ of black earth),
an analogous feature was located. Circular on the
horizontal plane, Feature 4 (Fig. IV43; Fig. IV.44) was
0.5 m in diameter and less than 20 cm thick. It was
exposed at a depth of about 1.0 m from the barrow
top. At its southern edge, at a depth of 1.01 m from
the barrow top, fragments of Vessel 1 were unearthed
(S-profile pot — Table IV3). Other parts of this vessel
were found to the S, SE, and NE of the feature; they
were thus spread over a large area.
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IV.2.3.2. Movable artefacts

This category of finds comprises (a) pottery, (b) metal
artefacts (bronze and gold), (c) flints, (d) stone arte-
facts, (e) daub, and (f) charcoal.

a. The barrow under discussion yielded a total of 18
vessels, of which 15 were reconstructed (Fig. IV46;
Fig. IV47.1; Fig. INV47.2; Fig. IV47.3). Pottery was found
in Features 1 and 4 and in the barrow mound in the
form of complete vessels or large fragments (one to sev-
eral sherds from the same vessel), referred to here as
deposits (aa), and in the form of small potsherds (ab).

aa. In addition to features, six deposits were distin-
guished in the barrow (A-F) in which a total of 8 ves-
sels were recorded (see Table IV. 3 for references to
figures).

Deposit A consisted of a single vessel — a large S-pro-
file pot (Fig. IV43) — the fragments of which were dis-
persed in the central portion of the barrow in the SE
quadrant (quadrat B1), S and W of Feature 4. Individ-
ual pieces of the vessel, initially thought to belong to
separate vessels (initially designated as numbers 1, 5,
11, and 12), were discovered at the following depths:
1-0.86 m; 5—1.03 m; 11 —1.09 m; and 12 -0.98 m.
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Deposit B was a single vessel (no. 2) — a vase — doc-
umented in quadrat B2 of the SW quadrant on the
edge the W baulk profile. It was exposed at a depth of
0.85 m from R about 1.6 m SE of Feature 2.

Deposit C comprised a single fragmented vessel
(no. 3) —avase — unearthed at a depth of 0.87 m from
the barrow top in quadrat C1 of the SE quadrant. Its
fragments were dispersed within a radius of more
than 0.5 m, 1.5 — 2.0 m W of Deposit E.

Deposit D was recorded in the SW quadrant in quad-
rat C1. It comprised a single broken, highly fragment-
ed vessel, probably a vase (no. 4), found at a depth of
1.08 m from the barrow top.

Deposit E (Fig. IV406), consisting of three vessels
(nos. 6, 7, and 9), was documented in quadrat C2
of the SE quadrant. Vessel 9 — a pot — was found in-
side Vessel 7 (a vase). They were found at a depth of
0.94 m from R . In the E, they were nearly adjoined by
another fragmented vessel (no. 6) of which only the
upper portion has preserved.

Deposit F contained a single vessel (a pot; no. 8) and
was unearthed in the SE quadrant on the border be-

Fig. IV.46. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 3/1/2012. Deposit E of vessels. 1 — 2. Views from the E; 3 — 4.
Views from the N
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Fig. IV.47.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vessels and metal artefacts from Barrow 3/1/2012 (see Table IV.3)

tween quadrats D1 and D2 at a depth of 0.82 m from
the barrow top.

ab. In addition to complete, broken to differing de-
grees, or slightly fragmented ‘Komaréw’ vessels, the
mound of Barrow 3/1/2012 was found to contain sin-
gle, usually small potsherds. A vast majority belonged
to the Komardow culture, although a few represented
the TRB and found their way to the mound when it
was raised. In total, 67 potsherds were recorded, of
which 55 were assigned to the Komarow culture and
12 to the TRB. Most of the potsherds from both cul-
tures were recorded in the SW quadrant at various
depths.

In the ‘Komarow’ materials, no diagnostic vessel
fragments were found. Distinguishing traits of this
pottery included temper of crushed stone and fine
burnt flint, and the manner of finishing the surface,

which in most cases involved burnishing or covering
with a slip (angobe).

Less numerous by far, TRB ceramic sherds found
their way into the barrow with turf from its surround-
ings used to build its mound. Some finds were record-
ed in Feature 2 (hearth/bonfire). It can be assumed
that TRB settlement relics are all that is left of a camp-
site or a small settlement, probably from the late TRB
phase. The pottery is rather indistinctive in most cas-
es and contains a little temper of sand or grog. Only
a single potsherd burnished on its outer surface was
recovered from this feature.

b. Barrow 3/1/2012 yielded a single object of bronze
(ba) and another of gold (bb).

ba. At a distance of 0.6 m S of Feature 1 and the
‘platform’ of black earth identified next to it (i.e., be-
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Fig. IV.47.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vessels from Barrow 3/1/2012 (see Table IV.3)

0 5cm 0 5 cm

Fig. IV.47.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vessels from Barrow 3/1/2012 (selection). 1 — Vessel no. 17; 2 — Vessel
no. 16
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Fig. IV.48. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 3/1/2012. Bronze pin in situ. 1. View from the S; 2 - 3. Views

from the E

tween Features 1’ and 4), a bronze pin was recorded
(Fig. IV48) in the corner of the SE quadrant in quadrat
Al at a depth of 1.26 m from R . It lay horizontally ori-
ented along the WSW — ENE axis (with its shaft point-
ing in the direction of a=23°). It had a disk-head, prob-
ably rhombus-shaped, although most of it had broken
off (during deposition?). The length of the preserved
part is 23 cm, and the shaft itself measures 22 cm. The
disk is 1.8 cm wide and the shaft, circular in cross-sec-
tion, is 4 mm thick. Around the shaft, brown tarnish
was found up to 2.7 cm wide and originated from an
organic substance (a case?). The pin was badly corrod-
ed and disintegrated upon an attempt to lift it from
the ground (see Hoshko, this volume).

bb. The other metal object discovered in Barrow
3/1/2012 was a Sibin-type ear wrap (Fig. V49 and
Fig. IV50) made of gold (more precisely: electrum).
It was exposed in the NW quadrant quadrat Al,
0.2 m NW of the pin and at a depth of 1.1 m from
the barrow top. The dimensions of the ear wrap are
23 X 18 X 6 mm. The thickness of the wire is 0.1 mm,
and it weighs 0.54 g. A spectral analysis of the ear
wrap revealed that it was made of gold (over 75%) and
silver (over 23%) with a negligible share of other in-
gredients (see Hoshko, this volume).

c. In the barrow mound, 230 flints were recorded at
various depths. Among them, flakes dominate. Some
artefacts are older and are associated with the Palaco-
lithic and Eneolithic periods. To the Komaréw culture,
the following flints may be assigned: two fragments
of bifacial sickle blades, a sickle blade blank, a flake
fabricator, a scarper or original flake, a fragment of
a cutting tool on a plate flake, a massive flake with
retouched edges, and a core blank for forming flakes
from chalk-flint concretions (see Kowalewski, this
volume).

d. The only stone artefact was a large morainic item,
found in the southern part of the barrow. It measured
25 X 15 X 10 cm and may have been used as a sup-
port/anvil or a quern.

e. Barrow 3/1/2012 yielded a few fine lumps of daub.
They did not bear traces of structural impressions
and were recorded at various depths and barrow
quadrants.

f. In Barrow 3/1/2012, traces of char/ash and fine char-
coal fragments were recorded at various depths main-
ly in its centre. They were related to intentional activi-
ties, forming part of funerary rituals. Larger pieces of
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Fig. IV.49. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 3/1/2012. Gold (electrum) ear wrap iz situ. 1. View from the E.

2. View from the SE

Fig. IV.50. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Gold (electrum) ear wrap from Barrow 3/1/2012

burnt wood were found close to Features 1 and 1’ (see
description above).

IV.2.3.3. Scatter pattern and stratigraphy

of features and movable finds

Barrow 3/1/2012 was built on a small elevation in the
northern part of Barrow Group I close to Barrow
2/1/2012 described above (see Fig. IV.38). Features and
vessel deposits were recorded mainly in the centre of
the area covered by the barrow mound. They formed
abelt about 5 m long and 2 m wide stretching along the
NW — SE axis from Feature 1 (‘cenotaph’?) to the depos-
its of Vessels 2 and 4. The belt also covered Feature 1’
(the ‘platform’ of black soil connected to Feature 1),
Feature 2 (the hearth) and Feature 4, (the ‘platform’, in
terms of consistency resembling Feature 1").

The greatest cluster of vessels was found in the vi-
cinity of Feature 1, dug about 0.4 m into the humus
horizon, over which an indeterminate wooden struc-
ture had been raised. The linear arrangement of Ves-
sels 16, 15, 18, and 17, and the remains of burnt wood
suggest that the vessels were placed on an elongated
plank along the southern side of Feature 1. Further S,
a deposit of metal goods — a bronze pin and gold ear
wrap — was recorded.

The other architectural elements underneath the
barrow were recorded in the SW (Feature 3 of an in-
determinate function) and SE (single deposits of Ves-
sels 3 and 8 and the deposit of three vessels — nos. 6,
7, and 9) quadrants.

An analysis of barrow stratigraphy as to the depth
at which particular features and deposits were found
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Fig. IV.51. Stratigraphy of Barrow 3/1/2012 (simplyfied). A. Contemporary humus; B. Greyish-yellow loess; C — D. Mound blocks;
E. Parent rock. 1 — 4 (bold) — features; 1 — 18 — vessels and large vessel fragments; x — ear wrap; y — pin

and their ‘vertical relationships’ makes it possible to
reconstruct the sequence of rituals related to the con-
struction of the barrow (Fig. IV.51).

There is no doubt that it was Feature 1, together
with the accompanying wooden structure, that played
the main role in this barrow. A significantly higher
phosphorus frequency suggests that the feature — de-
scribed earlier as a cenotaph — could have been a con-
ventional grave in which the bones have completely
deteriorated in the unfavourable soil environment
(Matviishina, Parkhomenko, this volume; Hildebrandt,
Spychalski, this volume). This function of the feature
is borne out by the personal furnishings of the pre-
sumed deceased found nearby (i.e., the pin clothing
fastener and gold ear wrap). The wooden construction
with an indeterminate shape (roofing, frame?) raised
around Feature 1 was burnt and a ‘platform’ of black
earth was built in the southern part of the feature.

The other under-barrow architectural elements
were placed within the barrow mound after its con-
struction began with the building of the ‘platform’.
Pieces of turf were cut from the ground in the imme-
diate vicinity of the barrow and placed tightly next to
each other in successive layers. Based on consistency
and colour resembling the humus horizon, the fol-
lowing features were placed on successive layers of
turf ‘blocks’ in the bottom of the mound at a dept

of 0.95 — 1.05 m from the top of the barrow: Features
2 (hearth) and 1’ (smaller ‘platform’) in the barrow
centre, and Feature 4 in the south-eastern part of the
mound. At a depth of 0.8 — 1.1 m, the remaining vessel
deposits were placed: four containing single vessels
(nos. 2, 3, 4, and 8) and a larger one made up of three
vessels (nos. 6, 7, and 9). One of the vessels — a large
S-profile pot with a relief strip — was broken and its
pieces were found scattered over several square me-
tres (vessel consisting of fragments 1, 5, 11, and 12).
Perhaps it was not a deposit but rather the debris of
a trisna or funeral feast. It was found in the mound
along with other potsherds and flints dating to the
time when the barrow was raised. Material from other
periods, solely fine potsherds and flints, found its way
to the mound along with the turf and earth collected
from around the barrow during its construction. As in
other barrows such as Barrow 3/1/2012, fine charcoal
fragments were found in the original humus and the
mount — the effect of fire activity during barrow-rais-
ing ceremonies.

IV.2.4. Barrows 6/1/2014 and 7/1/2014

Barrows 6 and 7 from Barrow Group I were located
next to each other and their mounds overlapped, giv-



ing the impression of a single elongated monument
with two summits (Fig. IV.52). The barrows rose about
25 m from the left side of a dirt road leading from the
church to the former manor house and 300 m S of
an old Bukivna-Milovanye dirt road. In relation to the
other barrows of Group I, they were located between
Barrow 3 to the N and Barrows 17 and 18 to the S.

The barrows were constructed on a natural eleva-
tion, hence they seemed higher in the field than they
really were, in particular Barrow 7/1/2014 from the E
and both barrows from the N (Fig. IV.53.1; Fig. IV.53.2).
Their mounds were connected by a slightly brighter
layer made up of turf blocks. In the landscape, both
barrows formed a single, two-summit elevation. In
plan, they each resembled an oval but because they
overlapped, their precise dimensions could be de-
termined only when the under-barrow space was
excavated. Their actual dimensions were similar:
Barrow 6/1/2014 — 11.5 X 10 m (E — W:N - S) and Bar-
row 7/1/2014 - 11.5 X 10 m (N - S:E — W); they were
1.45 m and 1.6 m high, respectively.

Magnetometric surveys revealed the reniform
shape of the elevation formed by the two barrows.
The recorded anomalies suggested that there might
have been several features under the mound, in par-
ticular an extensive structure in its western part that
was interpreted as a grave structure (Cwalinski et al.,
this volume).

The barrows were excavated between 21 July and
22 August 2014 using hand tools. Prior to the com-
mencement of the work, trees and dense brush were
removed from its surface, particularly in the northern
section. The barrows were divided into 1X1 m quad-
rats and control baulks 0.6 m wide were left as follows:
along the E — W line, a single long baulk was left across
both barrows to study the stratigraphic relationships
between them. Along the N — S line, two baulks were
left crossing each mound summit. The highest points
of the mounds were designated as the R points and
were adopted as baulk crossings (Fig. IV.54).

After excavating each layer, its floor was cleaned
and features, if any, and consistency layers impor-
tant for interpretation purposes, were recorded.
The excavated arbitrary layers differed in thick-
ness: I - 0.45 m (0-0.4/0.45 m from R ), Il — 0.25 m
(0.45-0.7m fromR ), I1-0.25/0.3 m (0.7 — 0.95/1.0 m
from R ), IV-0.1 m (0.95-1.05 m from R, and V -
0.2/0.25 m (1.15—-1.3 m from R ). Layer VI was a trial
trench and in Barrow 7/1/2014, it was up to 0.5 m thick.

The stratigraphy of both barrows was similar to
the structure of the other ‘Komaréw’ mounds at
this site (Fig. IV.55; Fig. IV.56; Fig. IV.57). In Barrow
7/1/2014, the top portion was formed by a layer of
contemporary humus up to 0.15 m thick underlain
by a layer of light-grey loess 0.2 —0.25 m thick. The
original mound of the barrows, made up of layers
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Fig. IV.52. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Digital Elevation Model of Barrow Group 1. Barrows 6/1/2014
and 7/1/2014 are marked

of turf blocks placed vegetation down, was found at
a depth of 0.4 m from the barrow top. It had two con-
sistency layers that differed in colour. The upper layer,
0.7 — 0.8 m thick, was brown in colour while the lower
one, 0.3 m thick, was brown-beige. At an approximate
depth of 1.5 — 1.6 m was the original black-brown hu-
mus that extended 0.25-0.3 m to bedrock - light-
-grey loamy loess. In Barrow 6/1/2014, the top of the
original humus layer was recorded at a depth of 1.4 m.
The mound was about 1.0 m thick, of which the lower
layer comprised 0.3 m and top one — 0.7 m. Contem-
porary humus was up to 0.1 m thick and the bright-
-grey loess underlying it was 0.2 — 0.3 m thick.

In the upper portion of the mound, WWII remains
(an artillery shell, cartridges, and cartridge shells)
were found. Since baulks covered both barrows that
were simultaneously excavated, features and movable
finds were numbered jointly and continuously.

The excavation of Barrows 6 and 7 revealed ten fea-
tures and produced 56 complete or slightly damaged
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Fig. IV.53.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. View of Barrows 6/1/2014 and 7/1/2014 prior to excavation. View from
the SE

Fig. IV.53.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. View of Barrows 6/1/2014 and 7/1/2014 prior to excavation. View from
the NE
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Fig. IV.54. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Hypsometric plan and cross-section of Barrows 6/1/2014 (left) and
7/1/2014 (right)
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/

Fig. IV.55. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-section of Barrows 6/1/2014 an 7/1/2014. 1 — Profile S of W — E
baulk of Barrow 6/1/2014 (on the left of the lath) and profile S of E — W baulk of Barrow 7/1/2014 (on the right of the lath); 2 — Profile S of
W — E baulk of Barrow 6/1/2014 (on the left of the lath) and profile S (part) of E — W baulk 7/1/2014 (on the right of the lath); 3 — Profile S of
E — W baulk of Barrow 7/1/2014 and profile W (part) of N — S baulk of Barrow 7/1/2014; 4 — Central part of profile S of E — W baulk of Barrow
6/1/2014
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Fig. IV.56. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-section of Barrow 7/1/2014 — profile W of N — S baulk of Barrow

7/1/2014

BARROW 6

BARROW 7

Fig. IV.57. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-sections of Barrow 6/1/2014 and 7/1/2014. 1. Contemporary hu-
mus; 2 — Yellow-grey loess; 3 — Light brown layer of turf; 4 — Dark brown layer of turf; 5 — Grey-brown turf blocks (barrows’ mounds);
6 — Black-brown original humus; 7 — Matrix = parent rock (yellow clay); 8 — Feature 4; 9 — Root

vessels, 45 potsherds, 329 flints, two stone querns, and
several daub fragments (Fig. IV.58).

IV.2.4.1. Features (Fig. IV58)

A total of ten features were exposed in both barrows,
five in each (Barrow 6/1/2014: Features 1, 2A, 2B, 3,
and 5; Barrow 7/1/2014: Features 4, 6, 7, 8, and 9).

Feature 1 (Fig. IV.59; Fig. IV.60; Fig. IV.61) was record-
ed in the SW quadrant of Barrow 6/1/2014 (Fig. IV.58).
It was a mortuary house type grave built of wood, clay,
and earth (see Makarowicz 2019).

As a result of burning and post-deposition pro-
cesses, the original layout of Feature 1 was greatly

disturbed. The feature was almost trapezium-shaped
and oriented along the NE — SW axis (Fig. IV.61). Its
dimensions were 1.8 X 1.6-1.7 X 1.6 m. The top of
the grave was rather shallowly buried in the mound at
a depth of 0.85-0.90 m from the barrow top. At this
level, numerous traces of charring were recorded in
the form of fine charcoal fragments and larger pieces
of burnt planks or logs. Their layout was not very clear
judging from the direction of the tree-rings (horizon-
tal, and vertical and diagonal in places). Burnt dark
grey-brown earth and, in places, small lumps of burnt
orange clay the consistency of which resembled daub,
were also recorded in this level.
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Fig. IV.59. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Feature 1 from Barrow 6/I/2014. 1 — Registration level; 2 — View
from the E; 3 — View from the SE; 4 — View from the NW

Fig. IV.60. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Feature 1 from Barrow 6/1/2014. 1 — View on deceaseds; 2 — View
on plank floor and a vessel; 3 — Details of wooden construction; 4 — Feature 1 after excavation
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Fig. IV.61a. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Plan of Feature 1 from Barrow 6/1/2014. 1 — Fragment of a burnt
wooden structure; 2 — Vessel; 3 — Human bone; 4 — Stone; 5 — Burnt clay; 6 — Layer of burnt planks and logs; 7 — Brown humus with
black humus and fragmented charcoal; 8 — Grey loamy soil

Fig. IV.61b. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Reconstructions of mortuary house — Feature 1 (1 — drawn by
M. Lawniczak, 2 — drawn by A. Wawrusiewicz)



Upon analysing the stratigraphy of the feature, it
was revealed that it had been built on the original hu-
mus surface at a depth of about 1.3 m from the bar-
row top. In a space approximating the dimensions
of the grave, a 10 cm layer of grey loamy earth was
first spread. Next, the walls of the feature were built
of hewn oak trunks (Stepnik, this volume) by plac-
ing cut logs vertically next to each other and bonding
them with clay. The logs were about 40 cm long and
varied in diameter from 8 — 10 cm to 35 — 40 cm, with
logs below 20 cm in diameter most common. Thicker
ones were found in the southern and south-eastern
corners. Due to the burning of the structure, the
north-eastern and south-eastern walls were relatively
well preserved, while the south-western wall was only
partially preserved. On the western side, the feature
may have been open as no traces of wood were found
there. A short section of a wall turning SW was only
visible in the northern section. Wooden elements
were reinforced with clay that was used to carefully
fill the spaces between logs. In the north-eastern wall,
wooden elements were noted that must have served
as supplementary reinforcements. One was placed
perpendicularly to the wall, appearing to be a ‘spacer’
between two logs. In the south-eastern wall, log seg-
ments were found that were separated from the main
line of the wall. Despite the complex stratigraphy and
layout of the top of the grave, which was disturbed by
the burning of the wooden structure, it can be pre-
sumed that it was covered by a roof.

A thin layer of clay a few centimetres thick was
spread on the layer of grey loamy soil in the feature
fill within the space marked by a ‘frame’ of hewn
trunks. After the structure was burnt, it took on an
orange-brick-red colour and consistency of clay-daub,
as did the clay filling the spaces between logs. In the
wider, north-eastern part of the feature, at a depth
of 1.20 - 1.25 m from the barrow top, lay six planks
of varying length (from 1.0 — 1.4 m), 10 — 15 cm wide
and 3 — 4 cm thick. Having been oriented parallel to
the north- and south-eastern walls, they covered the
north-eastern part of the feature, forming a floor.
They decreased in length towards the shorter wall in
the south-eastern direction. Only an impression was
left of the second southernmost plank; it was proba-
bly destroyed through post-deposition processes that
took place prior to the raising of the mound (it rotted
away?). The planks almost adjoined the north-eastern
and south-eastern walls of the grave.

A vessel (vase — no. 38) was placed in the south-
-eastern section of the floor made of planks, 0.15 m
from the nearest wall at a depth of 1.24 m from the
barrow top. It was filled with earth and charcoal
from the burnt structure. In the north-central part
of the floor, fine fragments of human (a child?) teeth
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(crowns) were recorded but their poor state of pres-
ervation prevented anthropological analysis.

Three children were buried in the south-western
part of the grave pit on the thin layer of clay at the
same depth as floor planks: two were aged infans I
(0 =6 years) and one infans Il (7 - 12 years) at the
time of death (Slobodian, Szczepanek, this volume).
They lay with their skulls pointing to the north-west-
ern and south-eastern grave walls and long bones ori-
ented towards the grave interior. This ritual is charac-
teristic of the funerary customs of Tizciniec Cultural
Circle communities (Makarowicz 2010a; 2010b). Two
of the individuals (Infans I and Infans II), their skulls
touching, were found in the south-western section of
the grave, while the third deceased (Infans I) lay in
the south-eastern part of the feature. The beige and
beige-cream colour of the cremated remains shows
that the temperature was high (over 1,000°C) during
the burning of the oak structure of the grave (Slobo-
dian, Szczepanek, this volume).

A second vessel (bowl — no. 39) was deposited at
the long bones of one of the two individuals buried
with their skulls touching at a depth of 1.32 m. Inside
it, in addition to burnt soil, there were charcoal frag-
ments and a small fragment of a singed bone. Char-
coal was found mainly in the upper portion of the ves-
sel and must have been deposited after the burnt roof
structure collapsed. The cremated bone fragment was
found at the bottom of the vessel. It could have been
left over from a ritual feast, although it cannot be
ruled out that it was the bone of a child. Pre-war exca-
vation results indicated the presence of burnt bones
in urns (Bryk 1932; Siwkéwna 1937; Smiszko 1937),
but this has not been borne out by the investigations
carried out in 2010 — 2014.?

Outside the feature, at the middle of its south-east-
ern wall, a third vessel (no. 55) was deposited. Pre-
served in fragments, a beaker recorded at a depth of
about 1.0 m from the barrow top stood upright.

Feature 2 (Fig. IV62; Fig. IV.63; Fig. IV.64; Fig. IV.65)
was observed in the NW and SW quadrants of Barrow
6/1/2014 (Fig. IV.58), about 1.0 m NW of Feature 1 at
a depth of 1.3 - 1.4 m from R . It was located under
and around a large beech trunk that hindered both
the interpretation of its spatial organization and its ex-
cavation. At the level of recording — around the tree
roots — there was an elongated, shapeless layer of clay
burnt until orange, measuring 3.5 X 1.5-2.6 m, of-
ten having the consistency of daub/pumice, as well as
fragments of burnt wood in places showing a regu-
lar rectangular arrangement, and cremated human

* Only one small bone fragment (without any further classi-
fication) was found in a single vessel (Rennwanz, this volume).



Fig. IV.62. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Feature 2A and 2B from Barrow 6/1/2014. 1 — View from the N;
2 —View from the S. 3 — 4. Views from the NW and the N respectively (level at which the skeletons were recorded)

Outlines of wooden coffins; 3 — Feature 2A — view from the E; 4 — Feature 2B — central part




bones. Most of the layer of burnt clay (in the north-
ern, eastern, and in places western sections) was sur-
rounded by a semi-oval layer of burnt brown-black
clay that contained fine charcoal fragments and mea-
sured approximately 3.5 X 3.3 m. Its southern side
was destroyed by the tree trunk. Five skeletons were
identified (Slobodian, Szczepanek, this volume), and
after they were excavated and roots of the beech tree
were removed, the deceased were found to lay in two
adjoining wooden structures: coffins/wooden linings
that were open at the top and resembled mortuary
houses. They were arranged along the NW — SE axis.
The smaller one was designated Feature 2A, the larger
one — Feature 2B. The study of the stratigraphy and
scatter pattern of the features suggest that Feature 2A
was chronologically more recent than Feature 2B, but
the time difference between them could have been
very narrow indeed.

Feature 2A (Fig. IV62 — Fig. IV.65) was recorded in
the SE quadrant of Barrow 6 /1/2014, at a depth of
1.28 — 1.36 m (Fig. IV.58). The majority of the feature
was found under a tree root. At the surface of the
grave, the skeletal remains of two individuals were
documented: a male aged Adultus (20 — 40 years) and
a child aged Infans I at the time of death (Slobodian,
Szczepanek, this volume). The skeletons were found
at a depth of about 1.0 m from the barrow top. Their
colour suggested that the temperature exceeded
1,000 °C when the structure was burnt. A few centi-
metres below, the remains of oak boards compris-
ing the north-western section of a burnt coffin were
recorded (Stepnik, this volume). The wooden frag-
ments formed one of the ends of the short side of the
structure. The remains of the deceased lay on a layer
of clay burnt until orange that extended beyond the
wooden boards. The deceased may have originally
lain on their sides with their heads oriented NW and
their remains comingled but articulated. The feature
was found to contain fragments of a bone pin record-
ed between the bones of the individuals (closer to
those of the child?).

At a depth of about 1.3 m from the barrow top,
sub-rectangular Grave 2A was located, measuring
1.68 x 1.01 m. It was oriented along the NW — SE
axis and had a basin-like profile 0.3 m deep. Its north-
-eastern wall adjoined the larger Feature 2B, while its
south-eastern wall formed a single line with the analo-
gous wall of the other grave. The wooden boards of
which the walls (coffin, lining) were built were up to
10 cm wide and more or less as thick. It was made of
cut fragments of oak logs or planks laid horizontally,
as could be seen from the direction of the annual tree
rings in the preserved parts of the structure.
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Feature 2B (Fig. [V.62; Fig. IV.63; Fig. IV.64; Fig. IV.65)
was recorded in the NE and SE quadrants of Barrow
6/1/2014, while it was centred under the western part
of the W —E baulk. Similar to Feature 2A described
above, this feature was recorded at a depth of about
1.0 m from the barrow top. This was also the level
at which one of the three individuals buried in the
feature was recorded (Slobodian, Szczepanek, this
volume). In the south-eastern part of its uppermost
layer, the feature was badly damaged by the trunk and
roots of a large beech tree.

At the level at which the skeleton of the first de-
ceased (Skeleton 2) — a male aged Adultus — was re-
corded, the feature formed an irregular rectangle,
with an unclear western limit. The deceased may
have lain on his side, with his head pointing W. West
of the skull, a compact layer of dark-red daub result-
ing from high temperatures that changed the clay to
pumice was observed. The layer was irregularly rect-
angular, oriented along the W — E axis and measuring
0.8 X 0.3 m. In the south-central part of the feature
at a depth of 1.4 — 1.6 m, a partial wooden frame/cof-
fin lined the northern and western walls and their ad-
joining corner. Beneath the first skeleton, the skeletal
remains of two other individuals were found: an Adul-
tus, possibly a woman, and an Infans I. The skull of
one of the deceased pointed N. The skeletons were
badly fragmented and burnt. A bone pin lay with the
remains of the child.

After excavating the level where the first deceased
was recorded and removing the beech trunk, the spa-
tial organization of Feature 2B became more read-
ily observable. From the SE, it was adjoined by the
smaller grave (Feature 2A). It resembled a rectangle
oriented along the NW — SE axis and measured 2.88
X 1.5 m. Its fill was rectangular and 0.3 m thick. As
in the case of the smaller feature, the fill of Feature
2B comprised clay burnt orange. Its outer frame was
made of hewn logs charred due to a high temperature
that measure from several to about 20 cm thick. Read-
ily observable, the shorter (south-eastern) and longer
(north-eastern) sections of the frame contrasted with
the shorter north-western section that was preserved
only in part, while the place where the walls of both
features (2A and 2B) met was marked by a thin layer
of charred wood. At the same depth, in the central
part of the grave, several bones from one of the de-
ceased lay.

Feature 3 (Fig. IV.66; Fig. IV.67; Fig. IV.68; Fig. IV.69;
Fig. IV.70) — a ‘ritual’ deposit — was exposed in the
NE (a larger section) and NW quadrants of Barrow
6/1/2014 almost in the barrow centre at a depth of
1.1 - 1.4 m from the barrow top (Fig. IV.58). Part of the
feature was located beneath the W — E baulk, cutting
across both Barrow 6/1/2014 and Barrow 7/1/2014.
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Fig. IV.64. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.Barrow 6/1/2014, Features 2A and 2B (level where the skeletons were
recorded). 1 — Fragment of a burnt wooden structure; 2 — Vessel; 3 — Human bone; 4 — Heavily burnt clay (clay-daub); 5 — Burnt clay;

6 — Brown humus with black humus and fragmented charcoal

The feature resembled an irregular oval that nar-
rowed in the middle and was oriented along the
NW — SE axis. Its dimensions were 4.46 X 3.1 —2.45 m
while its fill was 0.3 m deep. Horizontally, the fill
had two layers: an outer and inner one, differing in
terms of consistency and the content of the clay frac-
tion. Both layers were made of brown-black humus,
containing fine charcoal fragments. The inner layer,
located in the central part of the feature, was shaped
like an irregular polygon oriented along the NE — SW
axis and measured 2.5 X 1.5 m. The outer layer had
a lower clay content. Both layers were interspersed
with fragments of burnt, cut, or hewn oak logs and
planks (Stepnik, this volume) placed horizontally (in
one case, probably vertically). Their length varied

from several centimetres to 0.8 — 0.9 m, as did their
width: from several centimetres to about 0.5 m. They
did not form a single recognizable pattern of horizon-
tal distribution suggestive of a structure. Instead, they
were often associated with vessels deposited in the
feature. More fragments of burnt wood and most of
the vessels were concentrated in the northern part of
the feature. Here, the arrangement of log/plank piec-
es was more regular, suggestive of a wooden structure
of an indeterminate shape. Possibly, this arrangement
resulted from the destructive impact of the burning
process. Observations made in other parts of the un-
der-mound space, however, argue in favour of the in-
terpretation that the burnt wood fragments were the
remains of smaller constructions related to particular
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Fig. IV.65. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 6/1/2014, Features 2A and 2B. The level containing the outline
of the wooden structures (coffins). 1 — Fragment of a burnt wooden structure; 2 — Human bone; 3 — Burnt clay

vessels. Both wooden structures and vessels were
found at the same depth, sometimes in immediate
proximity or even touching one another.

In Feature 3, 20 vessels were recorded (nos.
13 - 17, 17A, 21 - 32, 34, 36, 37, and 45) at more or
less the same depth (1.4 — 1.6 m). By far, most were
concentrated in the northern part of the feature,
while several were deposited at its eastern edge (nos.
13 and 15) or close to its outer limit (no. 37). The ves-
sels were deposited individually (nos. 13, 14, 15, 27,
and 28) or in groups of several items close to one an-
other. Sometimes, a smaller container was placed in-
side a larger one.

The cluster in the northern portion of the feature
comprised several deposits. At the north-eastern limit,

almost in a single line (NW — SE), six containers had
been placed: nos. 28 (vase), 17 (bowl), 29 (vase), 30
(pot with a mug — no. 34 — within it), 32 (vase), 31
(bowl), and 37 (vase). The last was found beyond the
feature limits. The vessels practically touched one
another, except for two extreme cases: Vessel 28 was
found 0.45 m NE of Vessels 17 and 29 and Vessel 37
was placed 0.5 m NNE from Vessel 31. They were ac-
companied by fragments of burnt logs/planks located
several dozen centimetres SW of the ‘vessel line’. The
largest, approximately 0.3 -0.35 m long, touched
Vessels 31 and 32, while the other four were found
0.1-0.2 m from Vessels 28 and 29. Some of the ves-
sels stood upright (nos. 28, 29, and 37) while others
lay on their sides (nos. 30, 31, and 32) and Vessel 34
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Fig. IV.66. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 6/1/2014, Feature 3. 1 — View from the N; 2 — View from
the S; 3 — View from the NW; 4 — View from the S (close-up of vessel deposits)

Fig. IV.67. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 6/1/2014, Feature 3. 1 — 2. Views from the E




had been put inside a larger one — Vessel 30. To the SW,
another three vessels were discovered. The first (re-
constructed from pieces of Vessels 26 and 27 — vase)
lay crushed (one in the other or close to each other)
0.35 m from Vessel 28, while the second (no. 14 —
beaker) was found 0.2 m from Vessels 30 and 32. In
turn, the distance between Vessels 26 — 27 and 14 was
0.5 m. To the S and SW, more vessels were deposited.
A deposit comprising three containers (no. 23 — pot,
24 —vase, and 25 — mug) was located 0.15 m S of Ves-
sel 26 — 27 and 0.35 m SW of Vessel 14. Vessels 23 and
24 lay on their side, whereas Vessel 25 stood upright.
Altogether, they give the impression of a ‘set’. At a dis-
tance of 0.8 m and 1.35 m SE of this deposit, Vessel
16 (beaker) and Vessel 13 (destroyed) were observed,
respectively. SE of the line formed by the above vessel
deposits, another three vessel deposits were placed
in a line extending NW — SE at almost equal intervals.
The northernmost one consisted of two vessels: Ves-
sels 21/45° (beaker) and 22 (beaker, originally inside
Vessel 21/45?). This deposit adjoined the largest piece
of a log in Feature 3 from the SE. The piece measured
0.9 X 0.3 m and was 5.0 — 8.0 cm thick. SE of this ves-
sel cluster, another two vessels were found: Vessel 36
(pot) and Vessel 15 (bowl), 1.25 m and 1.75 m, respec-
tively, from the cluster. SW of Vessel 36, two log/plank
fragments were recorded 0.75 m (the larger, mea-
suring 0.65 X 0.15 m and 3.0 ¢cm thick) and 1.35 m
(smaller one, measuring 0.15 X 0.1 m and 2.0 cm
thick) from the vessel.

It is worth stressing that the arrangement of ves-
sels in Feature 3 was not random. Individual vessel de-
posits formed four lines extending NW — SE.

The feature was also found to contain single frag-
ments of pottery and flints, of which most were like-
ly unintentionally deposited when the mound was
raised.

Feature 4 (Fig. IV58) was discovered at the edge
of the SW quadrant of Barrow 7/1/2014, at a depth
of 1.15-1.22 m from the barrow top. Its northern
part was hidden under the W — E baulk running along
Barrows 6 and 7. The feature resembled an oval, mea-
suring 1.4 X 1.36 m oriented along the N — S axis and
0.58 m deep. Its fill was made of brown-grey humus
containing fine charcoal fragments. In its southern
part, larger pieces of burnt wood were noted. The fea-
ture was found to contain flints, probably originating
from the turf used to build the barrow mound.

Feature 5 (Fig. IV.58; Fig. IV.71) was recorded in
the SE quadrant of Barrow 6/1/2014 at a depth of

+ After they were glued together, it was found they compri-
sed one vessel.
> As above.

Excavations 123

1.40 — 1.43 m from R . The feature resembled an oval
in plan, measuring 1.98 X 0.92 m, oriented along the
NW — SE axis. It was noted after the vessels compris-
ing Deposit D, located 20 cm above Feature 5, were
excavated. Its 0.3 m deep basin-like fill was made of
uniformly brown-black humus containing fragmented
charcoal. The feature yielded no movable finds.

Feature 6 (Fig. IV.72; Fig. IV.73) was a stone structure,
possibly a ‘cenotaph’, that resembled other features of
this type discovered in Barrows 1/1/2010 and 2/1/2010,
2012 (see also Romaniszyn, Makarowicz 2021). It was
exposed in the SE quadrant of Barrow 7/1/2014, at
a depth of 1.81 — 1.90 m. Built of six morainic stones,
measuring from 16 X 10 cm to 23 X 17 ¢cm, and ar-
ranged in an irregular rectangle the longer sides of
which extended NE — SW, the feature’s integral struc-
tural section was formed by vessels placed in its
north-western (Vessel 52, placed upright at a depth of
1.82 m at the ‘corner’ of the feature, probably used as
a replacement for a stone element) and south-west-
ern (two vessels — nos. 19 and 20 — placed on the cor-
ner morainic stone, originally one inside the other at
a depth of 1.77 m from R ) segments. The maximum
dimensions of the structure were 1.7 X 0.70 — 0.97 m.
The stone elements of the feature were located at the
top level of the original humus, while the consistency
of its fill did not differ from its surroundings (brown-
-black in colour).

Feature 7 (Fig. IV.74; Fig. IV.75; Fig. IV.76) was ex-
posed in the NW quadrant of Barrow 7/1/2014 at the
top level of the original humus and at a depth of
1.75-1.81 m from the barrow top. It was a stone
structure designated earlier as a ‘cenotaph’ (see fea-
tures of a similar shape: Feature 3 in Barrow 1/1/2010
from Barrow Group I and Feature 6 in the barrow
under discussion; see Romaniszyn, Makarowicz
2021). The feature resembled an oval measuring 3.0
X 1.92 m and situated along the NW — SE axis. Its fill
had two layers, was basin-shaped, and 0.4 m deep.
The outher layer, consisted of dark grey soil. The in-
ner layer, measuring 2.43 X 1.18 m and 0.25 m deep,
consisted of black-brown soil containing a small clay
fraction and fine charcoal fragments. Inside the layer,
eight morainic stones of various sizes were placed, of
which six formed a regular stone structure resembling
a rectangle (measuring 1.38 X 0.96 m) oriented along
the NW — SE axis. Another smaller stone sat almost in
line with the northern wall, extending it to the SE. The
last erratic stone had been placed 0.15-0.20 m SW
of the two westernmost stones, forming the southern
wall of the stone structure.

In the inner layer of the feature, close to its lim-
its but outside the stone structure, four vessels were
deposited. In the north-western part of the feature,
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Fig. IV.68. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 6/1/2014, Feature 3. 1. View of vessels nos. 23, 24 and 25.
2. View of vessel no. 23; 3 — View of vessel no. 25; 4 — View of vessel no. 24

Fig. IV.69. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 6/1/2014, Feature 3. 1 — View of vessels nos. 28 — 30, 32
and burnt pieces of wood; 2 — View of vessel no. 14; 3 — View of vessel nos. 30 (left), 29 (right) and burnt pieces of wood; 4 —
View of vessel no. 28
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Fig. IV.70. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 6/1/2014, Feature 3. 1 — Outline of Feature 3 (brown humus
with black humus and fragmented charcoal); 2 — black humus wih brown humus and fragmented charcoal; 3 — Burnt wood log; 4 —

Vessel; 5 — Flints (see Fig. IV.58); 6 — Stone

Fig. IV.71. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 7/1/2014. Feature 5. 1 — View from the SE; 2 — Plan and cross-
-section. Legend: 1 — Outline of feature; 2 — Brown-black humus containing fragmented charcoal; 3 — Numbered vessels

Vessel 50 was placed on its side at the extension of
the northern line of stones about 0.3 m NW of the last
erratic stone. Three other vessels were discovered in
the south-eastern part of the feature. One — Vessel 48
— had been placed on its side 0.5 m SE of the corner
stone of the southern line of erratic stones. The other

two — Vessel 46 and inside it, Vessel 47 — were located
0.15 m SE of the same corner stone. The vessels sat
almost in line with the stone ‘walls’ of the structure,
extending them, so to speak, to the SE and NW.

In the northern and north-western parts of the
feature beyond the stone structure, several charcoal
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Fig. IV.72. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 7/1/2014. Feature 6 (‘cenotaph’). 1 -2 —
Views from the E; 3 — View from the S; 4 — View from the W
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Fig. IV.73. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 7/1/2014. Feature 6 (‘cenotaph’). 1 — Vessel; 2 — Stone
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Fig. IV.74. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 7/1/2014. Feature 7 (‘cenotaph’). 1 — View from
the NW; 2 — View from the SE

Fig. IV.75. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 7/1/2014. Feature 7 (‘cenotaph’). 1 — View from
the NW; 2 — View from the NE (during the excavation); 3 — View of vessel 50; 4 — View of vessel 47
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Fig. IV.76. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 7/1/2014. Plan and cross-section of Feature 7 (‘cenotaph’). 1 —
Stone; 2 — Burnt log; 3 — Vessel; 4 — Outher layer (dark gray soil); 5 — Inner layer (black-brown soil)

clusters were documented. At various depths within
the feature, several flints and two small potsherds that
likely originated from the turf used to construct the
barrow mound were recorded.

Feature 8 (Fig. IV.58) was recorded in the SW quad-
rant of Barrow 7/1/2014 in quadrat A2 between Fea-
tures 4 and 7 at a depth of 1.37 — 1.43 m. Its northern
section was hidden under the W — E baulk. Horizon-
tally, the feature resembled an oval oriented along the
NW — SE axis measuring 0.5 X 0.45 m and 0.3 m deep.
Its fill comprised brown-grey humus and fine charcoal
fragments.

In the central part of the feature, Vessel 41 (bowl)
was found preserved almost intact, lying bottom up
and slightly sideways at a depth of 1.54 m from R .

Feature 9 (Fig. IV.58) — a posthole (?) of black-brown
consistency with fine charcoals was exposed in quad-
rat B2 of the SE quadrant of Barrow 7/1/2014, 0.65 m E
of the south-eastern stone of Feature 6 (‘cenotaph’)
and at a depth of 1.74 m from the barrow top. Its plan
resembled an oval measuring 0.61 X 0.59 m. It had
a basin-like profile 0.25 cm deep. No movable finds
were recorded in it.

IV.2.4.2. Movable finds

The assemblage of finds from both barrows comprised
(a) pottery, (b) flints, (c) stone artefacts, (d) bones,
(e) daub, and (f) wooden elements and charcoal.

a. Pottery from Barrows 6/1/2014 and 7/1/2014 was re-
corded in features (Features 1, 2B, 3, 5, 6, 7, and 8 —
see descriptions of features), in the original humus,

and within the barrow mounds as complete vessels or
large fragments (from one to several items) placed as
(aa) deposits and found as (ab) small potsherds.

aa. Both barrows yielded at total of 56 complete ves-
sels or large fragments of which 32 were found in Bar-
row 6/1/2014, 21 in Barrow 7/1/2014, and three (Depos-
it C) in the space between the mounds. The features
recorded in both barrows produced 36 vessels, while
19 were found in 12 ritual deposits (Table IV4) desig-
nated with letters A — L (see also Fig. IV.58).

Deposit A was recorded in the NW quadrant of Bar-
row 6/1/2014 (quadrat Al). It consisted of three ves-
sels located next to one another (Fig. IV.58; see Table
IV4 for vessel numbers): Beaker 1 and two others that
were typologically indeterminate (2a and 2b). The first
was recorded at a depth of 0.93 m while the second
and third were 0.91 m from the barrow top (R)). Ves-
sel 1 was mostly preserved and lay on its side. Vessel
2a was upright and touched Vessel 1 on the western
side. Next to it, the upper portion of another vessel
(2b) was found.

Deposit B (Fig. IV58) comprised two vessels un-
earthed in the NW quadrant of Barrow 6/1/2014 in
quadrat A2, 0.8 — 1.0 m NE of Feature 2B. Vessel 3 —
a basal fragment of a typologically indeterminate ves-
sel — was discovered at a depth of 1.04 m from the
barrow top. To the S, it touched Vessel 4 — a jug lying
on its side at a depth of 1.04 m from R . In the vicinity
of both vessels, in particular near Vessel 3 and within
a 0.20 — 0.25 m radius to the N and NW, fragments of
burnt wood were recorded. They were 10-15 cm
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Table IV4 continued
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long, 3 — 10 cm wide, and 2 — 3 cm thick and probably
represented the remains of a structure on which or
next to which the vessels were placed. At a distance
of 0.1 m W of the vessels, a large piece of clay-daub
13 cm in diameter was recorded.

Two large querns were deposited 0.65 m N and
0.25 m NE of the vessels, respectively, at a depth of
1.1 m from the barrow top. They were not stratigraph-
ically related to the vessels.

Deposit C, comprising three vessels (nos. 5, 6, and
7) was documented in quadrat B3 of Barrows 6 and 7
(in the space between the barrows — Fig. IV.58). They
formed a line extending NE —SW 0.7 to 1.6 m SW of
Feature 4. Vessel 5 (bowl?) lay on its side at a depth
of 1.26 m from the barrow top and 1.6 m SW of Fea-
ture 4. At a distance of 0.35 m to the NE and at a depth
of 1.0 m, a beaker (no. 7) lay on its side as well. To the
NE, it was adjoined by another beaker (no. 6), lying on
its side at a depth of 1.32 m.

Deposit D (Fig. IV.58; Fig. IV.77) was recorded in the
SE quadrant of Barrow 6/1/2014 in quadrat A2 and
a portion of quadrat B2 and comprised five vessels.
A pot (no. 8) and a bowl (no. 9) were deposited at
a depth of 1.15 m and 1.17 m, respectively, from the
barrow top. The first had been placed upright 0.31 m
E of the southern part of Feature 5, while the second
was found 0.25 m N of the previous one, also orient-
ed upright. Above Feature 5, two vessels were docu-
mented: in the northern part — Vessel 12 (at a depth
of 1.09 m) and in the south-western part — Vessel 11
(at a depth of 1.21 m). From the S, Feature S was ad-
joined by another vessel (no. 10) recorded at a depth
of 1.19 m. The vessels had been deposited approxi-
mately 15 - 20 cm above the observed upper level of
the feature; thus, they may not have been related to it.
A more plausible interpretation is to associate these
vessels with Vessels 8 and 9 found nearby.

Deposit E (Fig. IV.58; Fig. IV.77), comprising a single
vessel (no. 18 — mug), was found in quadrat C2 of the
SE quadrant of Barrow 7/1/2014, beyond its ‘core’ at
the horizon of the original humus and at a depth of
1.61 m from R . The vessel lay on its side.

Deposit F (Fig. IV58), single highly fragmented vessel
(no. 33) was discovered at the border between quad-
rats Al and A2 in the SW quadrant of Barrow 7/1/2014,
at a depth of 1.49 m from the barrow top.

Deposit G (Fig. IV.58; Fig. IV.78), comprising a single
highly fragmented vessel (no. 35), was found in quad-
rat B1 of the SE quadrant of Barrow 7/1/2014. Its frag-
ments formed a cluster spread over an area of 0.8 X
0.6 m at a depth of 1.65 - 1.70 m from R. The cluster
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was found to contain small fragments of burnt wood
on which the vessel might have been placed. In the
north-western part of the pottery cluster, a flint pro-
jectile point was recorded.

Deposit H was unearthed from beneath a baulk, in
the SW quadrant of Barrow 7/1/2014 in quadrat A2
(Fig. IV.58). It comprised a single vessel (no. 40) —
a bowl placed on its side at a depth of 1.61 m from
the barrow top. The bowl was situated between Fea-
tures 7 and 8, 0.55 m NE of Feature 8 and 0.5 m SW of
the south-eastern "corner’ of Feature 7 (‘cenotaph’).

Deposit I was located in quadrat Al of the NW quad-
rant of Barrow 7/1/2014 (Fig. IV.58; Fig. IV.78). It com-
prised three vessels: nos. 42 (bowl), 43 (preserved in
fragments only), and 44 (jug). Vessel 43 was placed in-
side Vessel 44. The deposit was located between Fea-
tures 4, 7, and 8. The bowl stood upright at a depth of
1.50 m from the barrow top and 0.4 m SW of Feature 7
(‘cenotaph’), 0.65 m NE of Feature 4, and 0.35 m NW
of Vessel 43. The last-mentioned vessel was found
on a fragment of a burnt log/plank (dimensions:
0.3 X 0.15 m and 4-5 cm thick), lying along the
NW — SE axis at a depth of 1.52 — 1.3 m from R,. Origi-
nally, the vessel must have been placed upright and it
overturned only after the wooden structure was burnt
and the mound was raised. The structure was placed

0.35 m SW of Feature 7 and 0.45 m N of Feature 4. At
a distance of 0.6 m SW of Vessel 43, a large fragment
of clay-daub measuring 0.35 X 0.20 m was recorded.

Deposit J comprised a single vessel (no. 53) —a pot re-
corded in the NE quadrant of Barrow 7/1/2014 (quadrat
B1), right next to the baulk profile, at a depth of 1.8 m
from the barrow top (Fig. IV.58).

Deposit K was recorded in quadrat A2 of the NE
quadrant of Barrow 7/1/2014 (Fig. IV.58). It comprised
a single highly fragmented vessel (no. 54) of which
only the base has preserved. It lay at a depth of 1.92 m
from the barrow top.

Deposit L, comprising a single vessel (no. 56), was
unearthed in quadrat C1 of the SE quadrant of Bar-
row 7/1/2014, approximately 0.3 m outside the barrow
‘core’ (Fig. IV58). The highly fragmented vessel was
recorded at a depth of 1.21 m from R .

ab. In both barrows, 45 small, non-diagnostic pot-
sherds were recorded, of which 41 represented
the Komaréw culture and four the TRB. In Barrow
6/1/2014, 15 ‘Komar6éw’ potsherds were recorded at
various depths (excluding in the SW quadrant), the
remaining 26 were found in Barrow 7/1/2014, of which
most were discovered in the NE and SE quadrants.

Fig. IV.77. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Examples of vessel deposits outside features. 1 — Part
of Deposit D (Vessels nos. 11 and 12) from Barrow 6/1/2014; 2 — Vessel 12 from deposit D; 3 — 4. Deposit E (Vesel
no. 18) from Barrow 7/1/2014
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Fig. IV.78. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Examples of vessel deposits
outside features from Barrow 7/1/2014. 1 — 2. Deposit G (Vessel no. 35); 3 — 4. Part of Deposit
I (Vessel nos.44 and 43 — inside) on a burnt log

b. In both barrows, 329 flints were documented, of
which 187 were in Barrow 6/1/2014 and 142 were in Bar-
row 7/1/2014. A specialist study of flint sources is includ-
ed in a separate chapter (Kowalewski, this volume).

c. To build Features 6 and 7 in Barrow 7/1/2014, mo-
rainic stones of various sizes were used. They did not
bear traces of working or burning.

In quadrat B2 of the NW quadrant of Barrow
6/1/2014, two querns were discovered (Fig. IV.80).
They may have been connected to Deposit B (Ves-
sels 3 and 4, the remains of a wooden structure, and
the large clay-daub fragment). Both were found at
a depth of 1.40 m from the barrow top. They were
made of sandstone.® The large quern measured 41.5
X 29.5 X 8.0 cm, while the dimensions of the smaller
one were 28.5 X 18.0 X 5.0 cm. The working surfaces
of both milling implements were slightly concave and
bore clear traces of use.

d. In the wooden structures of Features 1, 2A, and 2B,
human remains were lain. After the structures were
burnt, some bones were preserved, enabling anthro-

¢ Raw-material assessment by Prof. Piotr Chachlikowski, Fa-
culty of Archaeology AMU, Poznan.

pological analyses (see Slobodian, Szczepanek, this
volume).

e. Daub/clay-daub was documented in Features 1, 2A,
and 2B (see feature descriptions), as part of Deposit B
and Deposit I (see deposit descriptions), as well as be-
tween Features 4, 7, and 8. The daub/clay-daub varied
in consistency and colour, depending on the degree
of burning. Particularly hard and severely burnt clay-
-daub with a compactness resembling that of Tripolye
culture ‘ploshchadkas’ was found in the central por-
tion of Feature 2B (Fig. IV.58; Fig. IV.62; Fig. IV63).

f. Fragmented charcoal was found in both barrows
beyond the feature boundaries, both at the original
humus horizon and in the mound (Fig. IV.58). Burnt
wood fragments were recorded as elements of ves-
sel deposits — serving as a kind of ‘platform’ on which
vessels were placed (see deposit descriptions). Fur-
thermore, in quadrat B2 of the SE quadrant in Barrow
7/1/2014, two fragments of burnt wood were noted
(pieces of the same log?), measuring 40 X 20 X 7 cm
and 35 X 18 X 5 cm. They lay along the NE — SW axis.
The smaller piece lay further N, 0.3 m SE of Feature 9,
while the other lay 0.4 m from the first, but further SE.
In their vicinity, no movable finds were recorded.
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Fig. IV.79.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vessels from Barrow 6/1/2014 (see Table IV.4)



Excavations 137

Fig. IV.79.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vessels from Barrow 6/1/2014 (see Table 1V.4)



138 Przemyslaw Makarowicz, Ihor T. Kochkin, Sergiy D. Lysenko, Viktor 1. Klochko. ..

Fig. IV.79.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vessels from Barrow 7/1/2014 (see Table IV.4)
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Fig. IV.79.4. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Selection of vessels from Barrows 6/1/2014 and 7/1/2014 (see Ta-
ble IV4)
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Fig. IV.79.5. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Selection of vessels from Barrows 6/1/2014 and 7/1/2014 (see Ta-
ble IV4)



Excavations 141

4

Fig. IV.80. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Querns from Barrow 6/1/2014. 1 — View from the N; 2 — View from the

W; 3 — Larger quern; 4 — Smaller quern

g. Two, partly preserved, bone pins were documented
in Feature 2 from Barrow 6/1/2014. They were extract-
ed from among the human bones during anthropo-
logical examination (Fig. IV.81).

IV.2.4.3. Scatter pattern and stratigraphy

of features and movable finds in Barrows
6/1/2014 and 7/1/2014

The barrows under discussion were located in the
central portion of Barrow Group I, close to Barrows
17 and 18. Both barrows were covered/joined by
a common mound during their construction or soon
afterwards. From the S, they were adjoined by the
much smaller Barrow 18, which is visible on the geo-
magnetic plan (see Chapt. I.5). Generally speaking,
the magnetometric picture of both barrows has been
borne out by excavations.

Slightly lower, Barrow 6/1/2014, was found to con-
tain five features of a considerable size (Fig. IV.58).
They were recorded in the following quadrants: NE
(Feature 3, the western edge of which was located
beneath a baulk and in part in the NW quadrant), SE
(Feature 5), and SW (Feature 1, 2A, and 2B, and a con-
siderable portion of the latter was recorded in the lon-
gitudinal profile and the NW quadrant of the barrow).

The graves — Features 1, 2A; and 2B — were situated
on the edge of the barrow mound, while Features 3
and 5 were more ‘centrally’ located. Most vessels were
recorded in features, in particular Feature 3, with few
deposits of vessels and other objects being document-
ed in the following quadrants: NW N of Feature 2B
(Vessels 3 and 4, disc-like daub fragment, burnt pieces
of wood, two querns, Vessels 1 and 2 — W of Feature 3)
and SE, close to Feature 5.

Both barrows were located on an elevation. The
depth of the original humus horizon was variable: it
was the shallowest in the western section of Barrow
6/1/2014 and the deepest in the eastern section of Bar-
row 7/1/2014. Their stratigraphy shows that in Barrow
6/1/2014, some elements of under-mound architecture
were sunk below the ancient ground level. There,
a relatively thin (0.2 m) layer of original humus was
removed in antiquity.

Feature 5 was the first to be excavated. It was an
elongated pit of an indeterminate function dug in the
SW quadrant of Barrow 6/1/2014 as deep as the sur-
face of the parent rock (Fig. IV.82). At a depth of ap-
proximately 1.60 — 1.65 m, another two features were
placed on the floor of the old humus horizon. The
very large Feature 3 was located in the central por-
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Fig. IV.81. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Bone pins from Feature 2, Barrow 6/1/2014

tion, in and around which 20 vessels were placed. It
was a formally indeterminate ritual earthen-wood
structure, which was subsequently burnt. At the same
depth, in the south-eastern portion of the elevation
and almost at the edge of the future barrow, two other
features — 2A and 2B — were located (at the same time
as Feature 3?). These were large graves classified as
timber mortuary houses. In both graves, skeletal re-
mains from multiple individuals were interred and the
structures were subsequently burnt.

After the wooden structural elements of Features
2A, 2B, and 3 were burnt, the construction of a mound
began using pieces of turf procured from the northern
and western sides of the elevation. Within the mound,
two querns were deposited N of Features 2A and 2B
on one of the first layers of turf and another collective
grave classified as a mortuary house (Feature 1) was
built S of the first two graves. Its stratigraphic position
is evidenced by a one level of turf pieces beneath its
floor of grey soil. After depositing the deceased along
with grave goods, the structure was burnt. At a depth
close to the bottom of Feature 1 and over and around
Feature 5, Vessels 8 to 12 were deposited, while fur-
ther to the E and outside the Barrow 6/1/2014 mound
core, three vessels were placed (nos. 5 to 7). At the
lowest depth of the NW quadrant of the barrow, the
following vessels were included as part of two depos-
its: 1, 2a, 2b, 3, and 4 together with a round piece of
clay-daub.

In Barrow 7/1/2014, particular elements of under-
-mound architecture were found in two zones: north-
-eastern and south-western. The former was a belt
over 6 m long and 1.0-2.5 m wide that extended

linearly in both western quadrants from Feature 7
(‘cenotaph’ with a set of four vessels) in the NW to the
deposit of Vessels 5, 6, and 7 in the SW that were re-
corded beyond the mound core. Between them were
Features 8 (with a single vessel in its fill) and 4, De-
posits H (Vessel 40) and I (Vessels 42, 43, and 44 and
a fragment of a wooden plank — a ‘stand”), and a large
piece of clay-daub.

The south-eastern zone was about 5.0 m long
and 2.5 - 3.0 m wide. At its northern edge, Vessels 54
and 55 were deposited, while Feature 6 (‘cenotaph’)
was located in the centre. To the E, Feature 9 (post-
hole) was noted as were the remains of a wooden
structure — fragments of burnt log segments. Two
highly fragmented vessel deposits were located to the
S: Vessel 35 was deposited with the remains of charred
wood and elements of archery equipment (a projectile
point), and — beyond the mound core — Vessel 56. At
the south-eastern edge of the zone, nearly at the edge
of the barrow (beyond its core), Vessel 18 was found.
In both under-barrow zones, there were clear signs of
fire activity in the form of fine charcoal fragments.

In Barrow 7/1/2014 (Fig. 1V.83), the original hu-
mus horizon was found slightly deeper at a depth of
about 1.6 m from R. A hypothetical scenario of ritual
activities ended in the raising of a barrow. After some
preliminary work to adapt the ground surface, the hu-
mus layer was stripped in several places on the eleva-
tion, and Features 7 (‘cenotaph’ with four vessels), 9
(posthole), and 6 (‘cenotaph’ in which four vessels
were deposited) were slightly dug into the surface
of the bedrock. NE of Feature 6, on the undisturbed
soil surface, Vessel 54 was deposited and Vessel 53
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Fig. IV.82. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Stratigraphy of Barrow 6/1/2014. A — contemporary humus; B — greyish-
yellow loess; C — mound blocks of turf; D — original humus; E — parent rock; 1, 2A, 2B, 3 and 5 — features (bold); 1 — 55 — vessels;

a, b — querns; c — burnt log; e — skeletons

was placed slightly above it. In the top layer of the
original humus, S of Feature 6, Vessel 35 was located
(broken) accompanied by archery equipment. Close
to Feature 9 (posthole), fragments of logs/planks were
placed and subsequently burnt. Vessel 40 was deposit-
ed in the surface of the ancient ground level (between
Features 7 and 8) accompanied by Vessel 18 — at the
south-eastern edge of the barrow. At the south-west-
ern edge, Feature 4, which contained charcoal, was
shallowly dug into the original humus horizon.

Feature 8 was documented in the lower portion of
the mound built of turf pieces and contained a vessel
lying upside down, with the deposits of Vessels 42 and
43 next to it and Vessel 44 placed inside Vessel 43. The
vessels were arranged on a piece of a wooden log/plank
that was then burnt. At the same depth, SE of Feature 8,
the fragmented Vessel 33 was deposited as well.

IV.2.5.Barrow1/11/2013 (Fig.IV.84;Fig.IV.85;Fig.IV.86)

This was the only barrow in Barrow Group II to be
excavated.” It was located in the north-central part of
the Group, about 130 m W of the dirt road leading

"Due to the character of the surrounding forest (seed
bank), only one barrow could be excavated in this part of the
necropolis (Barrow Group II).

from the church to the former manor house. Almost
circular in plan, it was 14 m in diameter and 2.7 m in
maximum height measured from the contemporary
ground level. The barrow was built on a small eleva-
tion, hence its central height was 2.35 m.

Before excavation, the monument was geomag-
netically surveyed (see Chapt. I1I, this volume). This re-
vealed the presence of a concentric layer about 1.0 m
wide that surrounded the mound. Initially; it was inter-
preted as a circular ditch, built of a different material
than the mound. In addition, the survey revealed anom-
alies caused by the presence of a material with a high
ferromagnetic content or an organic matter build-up in
the barrow centre. The layout of the anomalies could
suggest that the build-up was conical in shape.

The barrow was divided into quadrants and quad-
rats and the width of the baulks, oriented according
to the points of the compass, was 1.0 m. Point R was
located in the highest part of the mound.

The barrow was investigated by removing arbi-
trary layers of various thicknesses by hand between 26
July and 21 August 2013 (see Makarowicz et al. 2013a;
2013b; Lysenko et al. 2015). The thickness of the arbi-
trary layers was as follows: 1-0.4 m (0 — 0.4 m from R ),
I-02m (0.4-0.6m fromR), 0.3 m (0.6-0.9m
from R), IV-02 m (0.9-1.1 m from R), V-03 m
(1.1-1.4 m from R), VI - 0.25 m (1.4—-1.65 m from
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Fig. IV.83. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Stratigraphy of Barrow 7/1/2014. A — contemporary humus; B — greyish-
-yellow loess; C — mound blocks of turf; D — original humus; E — parent rock; 4, 6 — 9 — features (bold). Legend — see Fig. IV.82

R), VI - 0.25 m (1.65-2.0 m from R, VIIl - 0.15 m
(2.0-215m from R), IX-0.15 m (2.15-2.3 m from
R), X - 0.15 m (23-2.45 m from R), XI - 0.15 m
(245-2.6 m from R ), XII - 0.15 m (2.6 - 2.75 m from
R),and XTI - 0.15m (2.75 - 2.9 m from R ).

The barrow stratigraphy looked as follows (Fig. IV.87;
Fig. IV88.1 and Fig. IV88.2): a thin, several-centimetre
thick layer of humus was underlain by a thick (up to
1.4 m) layer of yellow clay that formed the secondary
mound. The top of the original mound was made of
a thin (10— 15 cm) layer of whitish sand underlain by
a layer of light-brown turf blocks. Its thickness varied
from 0.5 m in the mound centre to 0.7 m at its edge. Be-
neath it, in the mound centre and within a approximate
radius of 5.0 m from R, there lay turf blocks mixed with
clay and charcoal. There, the blocks were brownish-
-white in colour, owing to salt sedimentation. Salt per-
meated as far as the original humus, reaching over 1.0 m
in thickness in places. The underlying intensively black-
-brown layer of original humus was up to 0.5 m thick and
had evidence of krotovinas. In a vertical cross-section,
the step-like arrangement of turf blocks could be seen.

The excavation of Barrow 1/1I/2013 yielded two fea-
tures, two complete vessels (one in a feature and one

in a deposit outside a feature), two potsherds, and
1,254 flints. The barrow represented the pre-Komaréw
stage of the necropolis and may be associated with the
ritual activity of a late Corded Ware Culture community.

IV.2.5.1. Features (Fig. IV.89)
The barrow was found to contain two features: a grave
(Feature 1) and a hearth/bonfire (Feature 2).

Feature 1 (Fig. IV90; Fig. IV91) was a burial recorded
in the SE quadrant, in quadrats A2, A3, and (in a very
limited scope) B2 and B3 at a depth of 2.5-2.8 m
from the barrow top. Its northern edge extended
underneath a baulk. The grave pit resembled an oval
oriented along the NNE-SSW axis. At the level of re-
cording, its dimensions were 2.05 X 1.35 X 0.61 m,
with the pit narrowing towards the inside. The feature
was sunk into the original humus layer approximately
3.1 m from the barrow top.

The grave pit fill was relatively homogeneous and
consisted of brown soil (Fig. IV.89, and Fig. IV91). In
the south-western section, the skull of a deceased
adult lay on its left temple on the pit floor (depth:
3.06 m), pointing SW and facing N. Under the skull,



the bones of the upper part of the spine (a vertabrea?)
were recovered. Another bone was found 0.15 m E of
the skull (depth: 3.08 m). At a distance of 0.4 m NE
of the skull and at a depth of 3.11 m from the barrow

Fig. IV.84. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Digital elevation model of Barrow Group II. Barrow 1/11/2013
is marked

Fig. IV.85.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Barrow 1/11/2013 prior to excavation. View from the N

Fig. IV.85.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Barrow 1/11/2013 prior to excavation. View from NE
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top, a vessel lay on its side (no. 1 — a small beaker),
placed where the legs of the decease should lie.

The degree of tooth development and eruption as
well as the proportions between specific bone frag-
ments show that the deceased was at least 15 years old
at the time of death. However, due to the considerably
poor bone preservation, accurate age and sex estimates
for the deceased could not be determined (see Slobo-
dian, Szczepanek, this volume).

Feature 2 (Fig. IV89) — a hearth/bonfire — was discov-
ered in the NE quadrant, at a depth of 2.25 m from
the barrow top, about 2.8 m E of the central point (R )
and 0.4 m NE of Feature 1. The diameter of the burnt
ground was 0.35 m, with fine bits of charcoal spread-
ing approximately 1.0 m from the feature.

IV.2.5.2. Movable artefacts
In the barrow, the following were found: (a) pottery,
(b) flints, and (c) charcoal.

a. Barrow 1/1I/2013 yielded two complete vessels and
fragments of three others. The first vessel was unearthed
in the grave (Feature 1). It was a K1 mug (Fig. IV92:1,
la) with a 15c¢ base and a relief handle (‘peg’) pro-
truding from the le lip rim (dimensions: R1-9 cm,
R4 — 6.4 cm, H-7.1 cm; Gorski 2007:140, Fig. 12; Kosko
1981:33, Fig. 2; Czebreszuk 1996:38, Fig. 5). It was made
of clay tempered with sand and grog.

In the NE quadrant nearly in the barrow centre
and only about 0.5 m NE of R, Vessel 2, a complete
‘non-profiled” M22 bowl (Fig. IV93; Gorski 2007:142,
Fig. 14) with a rim protrusion (a type of lug; Fig. IV92:2,
2a) was recorded. Its dimensions are: R1-14.3 cm;
R4 -6 cm; H — 7.4 cm. It stood upright at a depth of
1.42 m from the barrow top and had a rounded 10e lip
rim and a 3c base (Kosko 1981:33, Fig. 2; Czebreszuk
1996:38, Fig. 5). The clay from which it had been made
was tempered with sand and fine grog. As with most
vessels from the other barrows, the vessel can be inter-
preted as a deposit based on its context.

Yet another potsherd made from clay tempered
with sand and grog was found in the SW quadrant at
a depth of 1.6 m from the barrow top.

The ‘Komaréw’ pottery recorded in Barrow 1/11/
/2013 is represented by two undiagnostic potsherds,
the clay of which was tempered with burnt flint and
crushed stone. These were recorded in the SE quad-
rant at a depth of 2.6 m and 2.85 m, respectively, which
is practically on the floor of the barrow. Presumably,
they found their way to the mound accidentally dur-
ing its construction or they lay in situ and were cov-
ered by the mound.

b. Barrow 1/11/2013 yielded 1,253 flints (Fig. IV.89).
Most belong to the Upper Palaeolithic, Mesolithic,
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Fig. IV.86. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Hypsometric plan and cross-section of Barrow 1/11/2013

Fig. IV.87. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Cross-sections of Barrow 1/1I/2013. 1 — Profile S of W — E baulk; 2 —
Sector NE; 3 — Sector NW, 4. Sector SE
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Fig. IV.88.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Stratigraphy of Barrow 1/1I/2013. Profile S of W — E baulk: 1 — Con-
temporary turf; 2 — Yellow loess; 3 — Gleyed clay seepage (burrow); 4 — Light-brown turf blocks; 5 — Turf blocks with large salt lenses
and fine charcoal, 6.Turf blocks mixed with clay with salt lenses; 7 — Dark-brown original humus with krotovinas; 8 — Matrix; 9 — Grey
gleyed soil; 10 — Dark-brown original humus; 11 — Dark-brown-black humus feature fill; 12 — Root
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Fig. IV.88.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Stratigraphy of Barrow 1/1I/2013. Profile E of N — S baulk: 1 — Con-
temporary turf; 2 — Yellow loess; 3 — Gleyed clay seepage (burrow); 4 — Light-brown turf blocks; 5 — Turf blocks with large salt lenses
and fine charcoal; 6 — Turf blocks mixed with clay with salt lenses; 7 — Dark-brown original humus with krotovinas; 8 — Destroyed
area (I WW dig-in); 9 — Yellowish clay outside mound; 10 — Dark-brown original humus; 11 — Root; 12 — Matrix

and Eneolithic; very few may be associated with the
Bronze Age.

Flints from the earlier periods — relics of settle-
ments/campsites? — were also recorded in trenches
excavated in the vicinity of the barrow. Hence, they
may have found their way to the mound with turf and
earth during its construction. The flints attest to in-
tensive prehistoric settlement in the area.

Among the flints representing the Final Enolithic
Corded Ware Culture (CWC) and Middle Bronze Age,
and thus connected to the raising of the barrow and
subsequent development of ‘Komaréw’ communities,
were a bifacially-trimmed projectile point with a slen-
der triangular shape, two sickle blade blanks (one was
used as a fabricator), two retouched flakes, a notched
spall, and three strike-a-lights. For the discussion of
flints from Bukivna, see Kowalewski, this volume.

c. In addition to the remains of the hearth/bonfire,
many fine charcoal fragments were found through-

out the barrow mound (Fig. IV.89). The entire bottom
part of the mound, built of turf blocks, was practically
saturated with them. They did not form compact con-
centrations suggestive of hearths, but they were nev-
ertheless denser in certain areas.

IV.2.5.3. Scatter pattern and stratigraphy
of features and movable finds
Barrow 1/11/2013 represented an older stage of the
Bukivna necropolis, related to the rituals performed
by CWC populations. Hence, elements of under-
-mound architecture found within it were scarce.
After preparing a ritual space in the SE quadrant of
the future barrow, a grave pit was dug about 0.6 m into
the ancient ground surface (Feature 1) where the de-
ceased was laid to rest together with furnishings (Ves-
sel 1 — beaker). After covering the grave pit, mound
construction began by piling up blocks of turf. Within
the mound (during its construction), a bonfire was lit
NE of the northern edge of Feature 1. Its proximity to
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Fig. IV.89. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Plan of Barrow 1/1I/2013. 1. Sand, 2. Turf layer; 3 — Whitish turf layer;
4 —Layer I, Feature 1; 5 — Layer II, Feature 1; 6 — Layer I1I, Feature 1; 7 — Layer IV, Feature 1; 8 — Burnt soil, charcoal; 9 — Burnt planks;
10 — Human bones; 11 — Vessel, pottery fragments; 12 — Elevation point; 13 — Flint, flint artefact; 14 — Stone, stone artefact; 15 — 26 —
Scatter pattern of movable finds at the level of arbitrary layers I — XII respectively

the grave (0.4 m) suggests that it was connected to fu-
nerary rituals. In the top portion of the original mound
and almost in its centre, another vessel (a bowl) was
deposited upright. The context of the find suggests
that it was a deposit and not a grave good (the incep-
tion of the custom that became common during the
‘Komaréw’” stage of the necropolis?).

The barrow mound was raised in two stages. Dur-
ing the first, pieces/blocks of turf were laid vegetation
down. The resulting structure was almost circular in
plan, measuring 10.4 X 10.0 m in diameter and 1.3 m
in height. Its central part was surrounded by a layer
of whitish blocks — the effect of salt sedimentation
between them. The original, prehistoric mound was
covered by another of bright clay. Potsherds recorded
within it indicate that this was done in modern times

(18" — 19" ¢.). In the top of the central portion of the
mound, traces left by WWII trenches were noted. Dur-
ing construction, many flints, mainly from earlier pe-
riods, found their way into the barrow. Very few flints
were manufactured by Komaréw culture knappers.

Turf and earth used to build the mound was taken
from its immediate surroundings. This can be seen in
vast, irregular, and shallow (20 —30 cm) depressions
evident in particular on the southern and western
sides of the mound. The mound’s profiles, in turn,
show in some places its step-like structure (Fig. IV.87).
High charcoal accumulation in the original mound at-
tests to intensive fire activity during barrow-raising rit-
uals. The fine charcoal fragments dispersed through-
out the mound were far more numerous than in the
other barrows.
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Fig. IV.90. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/11/2013, Feature 1 (grave) dur-
ing excavation. 1. View from the E; 2 — 3. Views from the N; 4 — View of the skull
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Fig. IV.91. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/11/2013. Plan of
Feature 1. 1 — Bone; 2 — Vessel; 3 — Outline of feature; 4 — Brown soil
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Fig. IV.92. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vessels from Barrow 1/11/2013
(1, 1a — Vessel 1; 2, 2a — Vessel 2)

Fig. IV.93. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. A bowl in situ. View from the W
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V. Movable artefacts from the barrows.
Cultural and chronological identification

Introduction

The Bukivna necropolis barrows were identified as to
their cultural affiliation and chronology by analysing
movable finds, or more specifically, pottery and metal
goods, discovered in them, with other categories of
finds playing only a minor role. They were recorded in
and outside features, in various barrow sectors, and at
various depths, mainly in the original humus and un-
derneath it, but only rarely in mounds (enbankments).
The analysis is limited solely to the period when the
barrows were built and used by their builders. Other
artefacts, which found their way to mounds by acci-
dent when the barrows were being built or were latter
disturbed, are identified as to their cultural affiliation
and discussed in Chapter IV.

V.1. Movable artefacts from the barrows

The Bukivna barrows were found to contain archae-
ological movable finds of seven categories: pottery,
flints, stone goods, metal objects, bone objects, daub
and a wooden vessel. Human bones are anthropologi-
cally studied elsewhere (Slobodian et al. 2014; Slobo-
dian, Szczepanek, this volume). Small fragments of
burned wooden logs, being parts of different ritual
features, are described in Chapter IV.

V.1.1. Pottery

Unambiguous links to the Komarow culture (KC) were
found in twelve of the nineteen excavated barrows.
Seven were explored prior to WWII (3/1931, 4/1931,
15/1931, 16/1931, 111/1937, IV/1937, VI/1937), five as

part of this project (1/1/2010, 2/1/2010, 2012, 3/1/2013,
6/1/2014, 7/1/2014), while four others (17/1931, 18/1931,
11/1937, VII/1937) are very likely to have been built by
‘Komaréw’ communities (Makarowicz et al. 2013a;
2013b; Lysenko et al. 2015; Makarowicz et al. 2016a;
2016b; 2016¢). They were found to contain relevant
sherds or display characteristic traits of a ritual accom-
panying their construction. One barrow (1/11/2013), ex-
plored as part of the project, was built by Corded Ware
culture (CWC) communities.

In all excavated barrows, 146 complete vessels
or large vessel fragments were recorded in features
underneath barrows: graves, cenotaphs, ritual (vo-
tive?) features, or outside features, usually below the
mound, either singly or in clusters of several vessels.
The pottery was studied by focusing on four princi-
pal spheres of vessel description: macromorphology,
micromorphology, ornamentation, and technology.
For this purpose, the analytical procedures developed
by Poznan and Krakéw archaeological research com-
munities were used (Kosko 1979; 1981; Czebreszuk
1996; Makarowicz 1998; 2016a; Ignaczak 2002; Joz-
wiak 2003; Goérski 2007; Gorski et al. 2011). Some of
the cited ceramic typologies have been adapted and
modified to better suit the description of collected ar-
tefacts, allowing for their regional peculiarity.

V.1.1.1. Macromorphology

The descriptions of vessel morphology follows the
typological classification suggested in the publication
by Jacek Gorski (2005; 2007) for the Trzciniec Cultural
Circle (TCC) materials from the Matopolska (Lesser
Poland) Upland that has been successfully been ap-
plied to other enclaves of the ‘western’ branch of this
cultural formation (Gorski et al. 2011; Makarowicz
2016a). The vessel classification employed so-called
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base types, which were distinguished relying on the
number of vessel segments and proportions defined
by the ratio of rim diameter to its height and rim diam-
eter to body diameter (Czerniak 1980:49 — 50, Fig. 25,
26; see also Kosko 1979; 1981:21ff). Having correlated
both ratios, four base types have been distinguished:
bowls, vases, beakers, and pots. Another three forms
—amphorae, jars, and mugs — in terms of morphology
correspond to the base types but have handles. Due
to the state of preservation, not all vessels have been
classified in terms of typology (Table V.1).

Among the 146 studied vessels, eight types were
distinguished (the number of specimens is given in
parentheses), representing: amphorae (6), jars (7),
pots (30), mugs (7), bowls (25), beakers (25), and
vases (46). Most were slightly damaged, which was
caused by post-deposition processes; nonetheless,
their qualification to particular typological categories
raised no doubts. The description leaves out vessels
preserved only as undiagnostic fragments that could

not be assigned to a specific type. The number of ves-
sels in individual barrows varied. In five barrows, more
than ten vessels were found; only in two, was the
number of vessels statistically significant (Table V.1).

Amphorae (Fig. V.1)
According to the adopted criteria, amphorae are two-
or three-segment vessels, having the proportions of
pots and only rarely of vases, in which the rim diam-
eter is smaller than the diameter of the highest pro-
trusion of the body (R1<R3). Additionally, they have
symmetrically placed handles, joining the lower por-
tion of the neck with the upper portion of the body.
In the ‘Komaréw’ enclave of the Trzciniec Circle, am-
phorae are relatively rare (Swiesznikow 1967; Sulimir-
ski 1968; Makarowicz 2010:19 — 29; Makarowicz et al.
2016a).

The only amphora specimen without handles and
with a pronounced transition of the body into the cy-
lindrical neck (Type A222) was retrieved from Barrow

Fig. V.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Amphorae from the Bukivna barrows. Vessel rows correspond to vessel

types in Table V.1
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16/1931 (Fig. Vi1:1). Its proportions resembled those
of a specimen from Barrow IV/1937 and its ornaments
consisted of broad, oblique flutes.

One amphora each was recorded in two barrows
explored in the 1930s (16/1931 & IV/1937). Two speci-
mens were documented in Barrow 1/I/2010, and one
each in Barrows 2/1/2010, 2012 and 7/1/2014 (Table V.1;
Fig. VI1).

Of two identified Type A111 amphorae (gently pro-
filed), one was relatively well preserved (Fig. Vi1:2),
while the other was badly fragmented (Fig. V.1:3). The
former bears the ornament of grouped horizontal and
vertical flutes and punctures under the rim.

Type-A122 amphorae, that is ‘classic’ ones with
pronounced morphology where the body meets the
cylindrical neck, were discovered in two barrows
(1/1/2010 and 2/1/2010, 2012). These were small, deco-
rated specimens; one vessel was practically a minia-
ture (Fig. V.1:4). Type-A111 amphorae from Barrows
7/1/2014 and IV/1937 bore a similar ornament (com-
mon elements: horizontal and vertical incised lines/
/flutes) and slightly differed in morphology: the am-
phora from the latter barrow had a more pronounced
shoulder. Similar in terms of morphology and almost
identically ornamented, a type-W22 vase was retrieved
from Barrow 2 in Okniany (Swiesznikow 1967, Plate
VI.9; Sulimirski 1968, Plate 16:16, phase I — II of the
KC, according to this author). A specimen from Bar-
row 2/1/2010, 2012 was more slender in proportions
and had vertically perforated handles (Fig. V.1:6). Its
upper portion bore motifs executed using the rarely
encountered technique of Furchenstich (horizontal
lines, hatched triangles, oblique bars). It finds no anal-
ogy in other ‘Komaréw’ materials.

A slender amphora with a cylindrical neck (type
A123) was recorded in Barrow 1/1/2010. It was badly
fragmented and had large handles. Its surfaces were
ornamented with the motifs of horizontal incised
lines/flutes and hatched triangles, with vertices point-
ing down (Fig. V.1:5).

The above-named amphora types do not find close
formal analogies in materials from other KC cem-
eteries in the upper Dniester drainage basin. There,
however, analogies can be found to ornament mo-
tifs (incised and Furchenstich triangles, and horizon-
tal lines), which, however, are made on other forms
(see section V.1.1.3). Amphorae of similar proportions
but usually differing in ornamentation, are recorded
in northern Romania (in Bukovina and Moldova), in
the milieu of the Costisa-Komaréw-Bialy Potok com-
plex (Munteanu 2010, Fig. 73:3), for example in the
cemeteries in Trusesti, Braesti, (Dascalu 2007, Plate
8:7; Plate 11:9, 39, 47 — a vessel similar to amphora
no. 4 from Barrow 1/1/2010). A good analogy (in
terms of morphology) for an amphora from Barrow
16/1931 was recorded on the already mentioned site

in Trusesti (Dascalu 2007, Plate 6:366a1) while an ap-
proximate one was found in Pauleni (Wietenberg cul-
ture — Munteanu 2010, Fig. 83:8).

Jars (Fig. V.2)

Jars are handled vessels of one or two segments and
have the proportions of pots, beakers, or (less often)
vases. The cemetery under discussion yielded seven
jars (Table V1, Fig. V.2). Barrows 4/1931, 1/1/2010 and
7/1/2014 yielded two each and one was found in Bar-
row 6/1/2014. For the needs of this project, the ty-
pology developed by Gorski (2005; 2007) was made
more specific by distinguishing two jar varieties: D21a
—ajar with a pronounced transition of neck into body,
a long neck, and a handle rising above the rim, and
D21b —a jar with a pronounced transition of neck into
body, a short neck, and a handle rising above the rim.
The only specimen of the latter variety was discovered
in Barrow 4/1931 (Fig. V.2:2). The diagnostic trait of
the vessels under discussion is a broad, strap handle,
frequently ornamented or modelled that rises above
the rim.

Jars are found in Komaréw culture vessel assem-
blages in greater numbers than in those of other en-
claves of the Trzciniec Cultural Circle (Gorski et al.
2011:37ff). In this enclave, they show analogies to
specimens from Transcarpathian cultures. The lit-
erature has seen conceptions maintaining that their
spread was connected with contacts between the
North and South and trade in amber as one of the chief
commodities (Makarowicz 1999; 2012; 2015; Gorski
2003; 2012; Gorski, Makarowicz 2007; Jaeger 2010; Mu-
zolf, Muzolf 2010).

Specimens from Barrows 4/1931 (Vessel 2 from
Deposit 1) and 6/1/2014 (Vessel 4) and two from Bar-
row 7/1/2014 (Vessels 44 and 52) have similar propor-
tions, with three specimens being ornamented with
knobs encircled by arched incised lines (Fig. V.2:5 - 7)
while another two bear an ornament of triangles
with vertices pointing down (Fig. V.2;1, 2). The speci-
men from Barrow 4/1931 does not have any knobs,
while its handle is ornamented with incised rhombi
(Fig. V.2:1). Jars resembling, in terms of morphology
and proportions, specimens from Bukivna and bear-
ing similar — although not analogous — ornaments
were discovered in Komarow, Barrows 4 and 13, and
in Stopczatow (Sulimirski 1968, Plate 16:4; 19:3; Plate
21:8). The cited author placed the vessels in a broad
time horizon: the jars from Komaréw were placed in
Phase I, while the specimen from Stopczatow were
placed in Phase III of his KC periodization. Jars bear-
ing ornaments of knobs encircled by flutes from top
to bottom, recorded in Barrows 6/1/2014 and 7/1/2014,
are presumably a local reproduction/transformation
of vessel ornamentation models (jars, mugs, vases)
from the Otomani-Flizesabony and Gyulavarsand cul-
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Fig. V.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Jars from the Bukivna barrows. Vessel rows correspond to vessel types in

Table V.1

tures from Hungary, eastern Slovakia, and Romania.
They are recorded on tell settlements and cemeteries
in Hungary and in fortified settlements and necropo-
lises in Slovakia and Romania. These stylistic patterns
were recorded among others in Gyulavarsind-Laposh-
alom, Pusztaszentjdnos, Nyiregyhdza, Hernddkak,
Megyaszo, Tiszafiired-Asothalom, Niznia Mysla (Bona
1975, Taf. 134 -137; Taf 152:1, 5-8; Taf. 12, 13;

Taf. 161:18, 19; Taf. 162:9, 10; Taf. 175:2, 8; Taf. 177:16;
Taf. 179:1, 6 — 8; Taf. 180:7, 12, 15; Taf. 180:11, 14, 15,
16, 19 — 21; Taf. 195:11, 13; Furmdnek et al. 1991; Csa-
ny, Tdrnoki 1992, catalogue of finds; Thomas 2008;
Olexa, Novacek 2013, Table 6:2; Table 13:2; Table 40:2;
Table 41:1). Jars ornamented with a spiral-boss mo-
tif are found in settlement (typically fortified settle-
ments and tells) and ritual contexts. The latter include
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vast communal cemeteries dating chiefly to the pre-
-classic and classic phases of these cultures (cf. Olexa,
Novdcek 2013; 2015; 2017).

Few jars, although differently ornamented, are
found in Romanian Moldavia, in the Costisa culture
(Dumitroaia 2000; Dascalu 2007; Munteanu 2010).
These are not close analogies, though similarities
are found in both morphology and ornamentation
(cf. Balaguri 2001).

Pots (Fig. V.3a; Fig. V.3b)

Pots are defined as two- or three-segment vessels
whose rim diameter is smaller than their height
(R1:H1<1). The criteria for the creation of their ty-
pology was based on their profiles and the presence
of certain micromorphological and ornamental traits.
Pots are one of the most numerous typological groups
(30 specimens) and are very diversified: they have
many sub-types and varieties (Table V.1; Fig. V.3a, V.3b).
The Bukivna vessel assemblage includes S-profile pots
(G1) and a single barrel-shaped pot (G2). The first
type encompasses specimens with a gentle profile
(G11) and pronounced morpholoy where the body
meets the neck (G12). The former is comprised of
gently-profiled specimens (G111) with the ‘classic’
traits of the TCC (ornaments of horizontal relief strips,
thickened rim — cf. original classification by Gorski
2005; 2007) and others lacking these traits (G112; ab-
sent from the materials found on the site under dis-
cussion; cf. Gorski et al. 2011:38 ff.). Due to the di-
versity of Komarow vessel ornaments that are absent
from the western TCC enclave, further varieties of the
‘classic’ pot were distinguished in the Bukivna mate-
rials: G11la (with horizontally perforated handless
and without handles, ornaments of horizontal incised
lines and accompanying angles, hatched triangles,
horizontal and vertical punctures, vertical incised
lines), G111b (with similar ornaments to G111a but
with vertically perforated handles) and G111c (unor-
namented). Altogether, in the pot assemblage, five va-
rieties have been distinguished (Table V.1).

Pots were discovered in the following barrows
(number of specimens is given in parentheses): 3/1931
(2),4/1931 (4), VI/1937 (1), 1/1/2010 (8), 2/1/2010, 2012
(2), 3/1/2012 (4), 6/1/2014 (6) and 7/1/2014 (3).

The G111 pot variety (Fig. V.3a:2 — 10) ornament-
ed with a relief strip where the neck meets the body
was recorded nine times in Barrows VI/1937, 1/1/2010,
3/1/2012, 6/1/2014 and 7/1/2014, with Barrow 6/1/2014
yielding four specimens (Table V.1). This vessel type is
very popular in TCC settlement and funeral materials,
having emerged relatively early — beginning with the
early horizon — in the northern enclaves (Czebreszuk
1996:157; 1998:414; Makarowicz 1998:125 — 127;
2001:356; 2010). It is encountered practically until the
end of the classic horizon/phase, that is, at least until

the middle of the 2™ millennium BC (G6rski 2007:77f;
Gorski et al. 2011:40f). For this reason, it is not a di-
agnostic vessel type for the purposes of chronology.
In the KC, S-profile pots ornamented with a relief
strip are not very numerous. In terms of cemeteries,
they were found in Komaréw, Barrows 10 and 45, Ok-
niany, Barrow 2, and Wolica, Barrow 1 (Swiesznikow
1967:86, Plate 1I:1; 87, Plate III:7; 90, Plate VI:5, 6; 93,
Plate IX:1; 97, Plate XIII:12; Sulimirski 1968:108, 114;
Berezanskaya 1982:56, Fig. 11:2; Sveshnikov 1990:81,
Fig. 21:12). In Barrow 4 from Wolica, a pot of this type
was recorded, which was additionally ornamented
with two knobs on the relief strip (Rogozinska 1959;
Sulimirski 1968, Plate 20:4). In the KC classification,
these pots were assigned to phase III (Sulimirski 1968,
Plate 18 and 21).

The pot type in question is sui generis, ‘type
marker’, in “ITrzciniec’ inventories almost through-
out the range of this complex. Its prototype (known
as Riesenbecher) occurred in the Single Grave cul-
ture at least from the end of the first half of the 3%
millennium BC (Moser 1994; Czebreszuk 1996:157;
1998:414, 169 — 177; 2001:154 — 170; Makarowicz 1998:
125 -127; Mertens 1998); further east, it spread
thanks to Bell Beaker populations (Makarowicz
2001:356; cf. Gebers 1978, Taf. 13:12; Taf. 18:3; Taf.
19:1 — 14; Taf. 63:15). Receptacles of this type were
manufactured by communities in the Oder and Vis-
tula drainage basins by the middle of the 3™ mil-
lennium BC, including but not limited to the Iwno
culture and later in the TCC western branch (for
a broader treatment see: Gardawski 1959; Taras 1995;
Czebreszuk 1996; Klosinska 1997; Makarowicz 1998;
2001; 2010:376; Tables 1.1 —1.3). In the eastern part
of the TCC oecumene, S-profile pots with a relief
strip are widespread in vessel inventories (Berezan-
skaya 1972; 1982; Bierezanska 1972; Sveshnikov 1990;
Kryvalcevic™ 1997; 1998a; 1998b; Lysenko 2007; Ma-
karowicz 2010, Table 1.4). They have been discovered
in assemblages combining “Trzciniec’ and ‘Komarow’
patterns in Netishyn, Volhynia (e.g., Barrows 1 and 9;
Berezanskaya et al. 2004 and unpublished investiga-
tions by VO. Samoliukh). This kind of pot is encoun-
tered in other cultures of the Middle and Late Bronze
Age in Ukraine, including the Mnogovalikova Culture/
/Babino culture (Berezanskaya et al. 1986:16, Fig. 2:19;
Sveshnikov 1990:76, Fig. 20:20), the Lebiedovka cul-
ture (Berezanskaya 1982:75, Fig. 19:5), the Belozierka
culture (Berezanskaya et al. 1986, 124, Fig. 36:1; 133,
Fig. 40:5), the Belogrudivka culture, that is, the late
phase of the TCC (Bieriezariska 1972; Berezanskaya
1982, 82, Fig. 21:10 — 12), the Noua-Sabatinivka com-
plex (Berezanskaya et al. 1986, 96, Fig. 26:1; Svesh-
nikov 1990, 100, Fig. 29:15; Gerskovi¢ 1998, Abb.
1-3; Sava 1998, Abb. 8:6; 10:1, 4; Abb. 11:1, 2,9, 12),
and in the well-known cemetery in Gordiyivka (Bere-
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Fig. V.3a. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Pots from Bukivna barrows. Vessel rows correspond to vessel types in
Table V.1
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Fig. V.3b. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Pots from Bukivna barrows. Vessel rows correspond to vessel types in
Table V.1
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zanskaja 1998; Abb. 10:12; Berezanskaja, Klocko 1998;
Berezanska, Klochko 2011). Pots of this type are also
recorded in northern Romania (Moldavia) as one the
diagnostic vessel forms of the Costisa-Komariv-Bilyi
Potik complex (Dascélu 2007, Plate 41 — 43).

Type G111a includes gently profiled pots that dis-
play ornaments characteristic of the KC and may ei-
ther be fitted with horizontally-perforated handles or
handleless (Fig. V3a:11 —19). As a rule, they are slen-
der (except for Vessel 47, Barrow 7/1/2014) and have
thickened or straight, and less often sharp, rims. Such
vessels are recorded exclusively in the ‘Komaréw’ en-
clave of the TCC, but they are rare. The motifs men-
tioned earlier are more frequent on vessels of another
type, whereas vessels of a similar morphology from
upper Dniester barrow cemeteries bear different or-
naments or lack horizontally-perforated handles.
There exist no close analogies to the Bukivna G111a
pots with horizontally-perforated handles, placed
where neck meets body (and indicated ornamenta-
tion motifs) from other KC sites. Identical or similar
ornamentation motifs are found solely on vases and
handled vases or amphorae (see comments on orna-
mentation analogies below). In light of current knowl-
edge, it appears that to date the type of handled pots
in question is specific only to Bukivna barrows.

A clue in the search for analogies to handled pots
is offered by the typologies of Costisa culture vessels
from Romanian Moldova. Bukivna specimens are simi-
lar to Type 2 vases from this region (also on account of
the location of handles) according to Roxana Muntea-
nu (2010:309, Fig. 49). This is, however, an ideal type
represented by a single vessel from Poduri-Dealul
Ghindaru, which actually has different proportions,
but bears similar ornamentation motifs (Munteanu
2010:327, Fig. 67:2). The handled pots, however, have
no analogies among the vessels of the local version
of the KC (Munteanu 2010:333, Fig. 73), known also
as the Costisa-Komariv-Bilyi Potik culture (Costisa-
-Komarow-Biaty Potok — Dumitroaia 2000; Cavruc, Du-
mitroaia [Eds] 2001).

The closest analogies to the handleless pot of
Type Gllla from Barrow 2/1/2010, 2012 (Vessel 9;
Fig. V3a:13; Table V1) are offered by specimens from
Barrow I in Czyzyk6éw and Barrow 34 from Komarow
(Swiesznikow 1967, Table VII:6; Sulimirski 1968: Plate
18:2). These vessels have a similar morphology, but
the decorative triangles are hatched in the opposite di-
rection and the Czyzykéw specimen has no punctures
above the horizontal incised lines. Similar in terms of
morphology (slightly more compact) and ornamenta-
tion (metopic motif) to the pot from Barrow 3/1/2012
(Vessel 9, Table V1) is a vessel from Barrow 9 in Ko-
marow (Swiesznikow 1967, Table V:11; Sulimirski 1968,
Plate 16:5). In turn, the handled pot from Barrow
7/1/2014 (Vessel 19, Table V1) resembles the (more

compact) handleless specimen from Barrow 34 in Ko-
maréw (Swiesznikow 1967, Table V:2; Sulimirski 1968,
Plate 16:3). It differs slightly in the arrangement of or-
naments (knobs are found between the triangles and
not on them, angles above the incised lines are miss-
ing). In the KC typology, these vessels were assigned
to phases I — I (Sulimirski 1968, Plate 16 and 18).

Type G111b pots — gently profiled and similar to
barrel-shaped vessels, bearing ornaments of hatched
triangles, horizontal incised lines, and angles, and fit-
ted with vertically, usually doubly, perforated handles
— find no close analogies in materials from ‘Komarow’
barrow necropolises on the upper Dniester. A similar
type of handle is found on barrel-shaped pots in the
classic phase of the TCC, for instance in Prusy-Zastow
and Opatow on the Matopolska Upland (Gardawski
1959, Plate XXIX:7; XXX:1). Furthermore, some
Costisa-Komaréw culture vessels from Lunca, north-
ern Romania, though preserved only in fragments,
have handles that are vertically perforated with dou-
ble holes (Cavruc, Dumitroaia [Eds] 2001, Plate 46:1,
2,6).

Distinguished in the vessel assemblage under dis-
cussion, gently profiled pots of type G11lc bear no
ornaments. Their rims are either thickened or sharp-
-ended. In terms of morphology, they resemble un-
ornamented beakers. This vessel type finds many
relatively close analogies in materials from cemeter-
ies in Podolia and Volhynia, for instance, from the
eponymous necropolis in Komaréw, Barrows 8, 10,
and 48 (Swiesznikow 1967, Table I:10; II:3; IV:1; Su-
limirski 1968, Plate 16:1; 18:5; 19:4), Stopczatow
(Swiesznikow 1967, Table IX:9; Sulimirski 1968, Plate
20:1), Horodyszcze, Barrow II (Swiesznikow 1967, Ta-
ble X:12), Czersk (Swiesznikow 1967, Table XII:1, 3),
and Zinki (Swiesznikow 1967, Table XIII:16). These
vessels are not precise chronological markers; never-
theless, their certain micromorphological traits may
suggest their early and classic positions within the KC
typology (phases I —III, Sulimirski 1968).

Finally, Barrow 4/1931 yielded a specimen of a bar-
rel-shaped pot, belonging to type G21 (Fig. V3a:1;
Table V.1.). Generally speaking, in terms of morphol-
ogy (more ‘beaker-like”’) and ornamentation (hatched
triangles, horizontal incised lines) it resembles Type
G111a pots (cf. analogies mentioned earlier).

Mugs (Fig. V.4)

Mugs are defined as one- or three-segment vessels
with a handle and a rim diameter that is greater than
their height (R1:H1>1; Gorski 2005; 2007).

The Bukivna materials yielded six vessels with mug
parameters, which were classified as two varieties.
Five mugs (Type K22 — with pronounced morpholoy
where the body meets neck, with handles rising above
the rim) were discovered in ‘Komaréw’ barrows and
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Fig. V.4. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Mugs from Bukivna barrows. Vessel rows correspond to vessel types in
Table V.1
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one mug (Type K1 - single-segment, ‘conical’) was
recovered from Barrow 1/11/2013 which was raised by
Corded Ware culture representatives (Table V.1). One
specimen each was documented in Barrows VI/1937
and 7/1/2014 and two others in Barrows 4/1931 and
6/1/2014.

Three K22 mug specimens were ornamented with
two or four knobs encircled by arches/flutes (down-
wards) and two of them additionally boasted multiple
horizontal incised lines (Fig. Vi4:1, 3, 7). Several analo-
gies to these vessels, sometimes ornamented with dif-
ferent motifs, come from other ‘Komarow’ cemeteries
in the upper Dniester drainage basin, for instance, two
specimens come from Barrow IV in Wolica (Swiesz-
nikow 1967, Table IX:10 and 16 — incorrectly cited as
Barrow III; Sulimirski 1968, Plate 19:12), and other
similar specimens come from Barrows 8 and 12 in Ko-
mar6w (Swiesznikow 1967, Table VI:3; Sulimirski 1968,
Plate 16:10, 14). Generally, ornaments of spirals and
knobs on mugs, vases, and jars are associated with the
impact of Transcarpathian cultures on the TCC, espe-
cially the Otomani-Fiizesabony culture (Makarowicz
1999; 2010; 2012; 2015; Gorski 2003; 2007; Gorski,
Makarowicz 2007; Muzolf, Muzolf 2010; Makarowicz
et al. 2013¢). In the KC typology, these type of vessels
are primarily placed in the first phase of its develop-
ment. Mugs ornamented with knobs encircled with
flutes are recorded in many tell and fortified settle-
ments, and cemeteries of the Otomani-Fiizesabony,
Vatya, and Gyulavarsdand cultures beyond the Carpath-
ians (i.e., in Hungary, Romania, and eastern Slovakia
— see analogies presented for jars and spiral-boss or-
naments in Chapt. V1.1.3; Bona 1975; Csdny, Tdrnoki
1992, catalogue of finds) and in fortified settlements
north of the Carpathians, for instance, in Trzcinica and
Maszkowice (Gancarski 1994; 2011; Gancarski [Ed.]
2002; Przybyta et al. 2015; Przybyta 2016; Jedrysik,
Przybyta 2018; Przybyla 2024 [Ed.]), and also further
north in TCC material assemblages (Makarowicz 1999;
Gorski 2003; Muzolf, Muzolf 2010; Muzolf 2013).

Each of the remaining three K22 mugs is different
in terms of morphology. The specimen from Barrow
6/1/2014 is unornamented (Fig. V4:4) and has a num-
ber of analogies in other upper Dniester necropolis-
es from the Middle Bronze Age. Very similar vessels
with strap handles rising above their rims were re-
corded in Okniany, Barrow 2, Wolica, Barrow 3, and
Komar6w, Barrow 43 (Makarowicz et al. 2016a, Fig.
VIIL.151 — 153). Mugs from the eponymous necropolis
have handles and rims shaped slightly differently, for
instance, the specimens from Barrow 33 and the pre-
viously mentioned Barrow 43 (Sulimirski 1968, Plate
21:14). The vessel type under discussion is associated
with inspiration from the Noua culture and placed
in the late (IV) developmental phase of the KC (Su-
limirski 1968; Makarowicz 2010). The unornamented

specimen from Barrow 6/1/2014 finds good analogies
among Noua culture vessels from lands bounded by
the Dniester and the eastern part of the Carpathian
Basin (Type IIC2 according to Sava 2002:28).

The second of the mugs retrieved from Barrow
6/1/2014 (Fig. V4:5) finds no analogies in other ‘Ko-
maréw’ materials (cf. comments on pottery ornamen-
tation). A certain resemblance to it is borne by a speci-
men from Vierkhiv, Volhynia (Swiesznikow 1967, Table
XIII:7).

The first of the K22 mugs from Barrow 4/1931,
bearing an ornament of incised lines, hatched trian-
gles, and round punctures (Fig. V4:2) typical of the
KC, has almost identical counterparts in the Costisa-
-Komariv assemblages from Vlasinesti and prob-
ably (only a fragmentarily preserved specimen) from
Corlateni in Romanian Moldavia (Cavruc, Dumitroaia
[Eds] 2001, Plate 55:4; 56:9). The second specimen
of a mug from this barrow (Fig. V4:7), with a handle
rising above the rim and ornamented with multiple
horizontal incised lines on the neck and knobs encir-
cled by incised arches, finds analogies in other barrow
cemeteries in the upper Dniester drainage basin. They
include both mugs and jars (e.g., Komaréw, Barrow 21
or Wolica, Barrow IV — Swiesznikow 1967, Table VI:3;
IX:16; Sulimirski 1968, Plate 16:4).

The only specimen of a one-segment Type K1 mug
(Fig. V4:6) was recorded in Barrow 1/11/2013, which
was assigned to Corded Ware culture. The mug is
straight-walled, small, unornamented and has a ‘bung’
at the rim. An almost analogous vessel was found in
Barrow 4 from Ostapie, while a very similar one was
recovered from Barrow 1 from this site (Bryk 1934/35,
Table V:13; Sulimirski 1968:177 & Plate 9:13).

Bowls (Fig. V.5a; Fig. V.5b)

Bowls are one-, two-, or three-segmented vessels with
rim diameters at least twice as large as their heights
(R1:H1>2); in profiled specimens, the rim diameter is
greater than the largest diameter of the body (R1>R3;
Gorski 2005:108). This is one of the most numerous
groups of vessels recorded in the Bukivna necropolis
(Table V.1). Only five bowls, though, are ornamented.
Single specimens were recorded in four ‘Komaréw’
barrows: 3/1931, 15/1931, IV/1937, and 3/1/2012 and
one ‘Corded Ware’ mound: 1/1I/2013. Four specimens
were discovered in Barrow 7/1/2014, five each in Bar-
rows IV/1937 and 6/1/2014, and six in Barrow 1/1/2010.
The Bukivna bowls may be divided into five types (Ta-
ble V.1; Fig. V.5a — Fig. V.5b).

The most popular was Type M21 (found in seven
barrows), that is, semicircular bowls with an invert-
ed rim (M21a — seven specimens) and with the rim
thickened on the outside (M21b - five specimens;
Fig. V.53, Table V.1). Three bowls are ornamented: one
with finger impressions on the rim (Barrow 3/1931,
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Fig. Va.5:11; Makarowicz et al. 2016a, Fig. IV298),
two with horizontal incised lines, angles, punctures,
and hatched triangles pointing down, characteristic
of the KC, on the upper portion (vessel from Bar-
row 15/1931, Fig. V.5a:1, see Makarowicz et al. 2016a,
Fig. IV331 and vessel 37 from Barrow 1/1/2010, Fig.
V52a:10). Analogies to the bowl from Barrow 15/1931
are found in Komaréw, Barrow 10 (two specimens
differently ornamented) and Barrows 6, 8 and 11
(Swiesznikow 1967, Table 1:8; 11:6-8; V:3; Sulimirski
1968, Plate 16:9, 20). Resembling the bowl from Bar-
row 1/1/2010, the specimen from Barrow 2 in Okniany

also bears a different decoration (incorrectly drawn
ornament motif in Swiesznikow 1967, Table VI:10; cf.
Sulimirski 1968, Plate 16:15). In Sulimirski’s typology
(1968), the vessels were assigned to the early phases
(I -1I) of the KC.

Bowls resembling in terms of morphology speci-
mens from Barrows 06/1/2014 (vessels 9 and 10,
Fig. Vi5a:4, 5) and 7/1/2014 (vessel 41, Fig. V.5a:8) with
thickened rims were recorded on the eponymous KC
cemetery in Komaréw in Barrow 8 (miniature vessel)
and Barrow 10, and in Barrow I in Czyzykoéw (Sulimir-
ski 1968, Plate 16:7, 18, 19), associated, respectively,
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Fig. V.5a. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Bowls from Bukivna barrows. Vessel rows correspond to vessel types in

Table V.1
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with Phase I (Komaroéw, Barrow 8) and Phase II (the
rest) of the KC (Sulimirski 1968, Plate 106).

Tall arched bowls of the type under discussion
(M21) from Barrows 4/1931, 3/1/2012, and 6/1/2014 are
small vessels (Fig. V.5:3, 6, 9). They have counterparts
in specimens from Barrows 6 and 9 in Komarow, dated
to Phase I of the KC (Sulimirski 1968, Plate 16:6, 13).

A bowl with a corrugated rim (Fig. Va.5:11) has no
analogy in KC ceramics. A certain clue in the search for

M22

its prototype is offered by the rim finish of Otomani-
-Flizesabony culture pottery, in particular that coming
from the classic and late phases (see for instance so
called Jasto group pottery — Gancarski 1994; 2011).
Six bowls classified as type M22 (conical) were
documented in five barrows: four ‘Komaréw’ ones
and one representing the Corded Ware culture (Table
V.1; Fig. Vi5b:1 - 6). One specimen was preserved only
as fragments and its classification is uncertain (vessel

Fig. V.5b. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Bowls from Bukivna barrows. Vessel rows correspond to vessel types in

Table V.1
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27 from Barrow 1/1/2010; Fig. V.5b:4). The other speci-
mens are unornamented with the exception of one
(Vessel 7) from Barrow 1/1/2010 that boasts oval ap-
pliqué bosses — bungs — under the rim (Fig. V.5b:5).
This vessel has no counterparts in assemblages from
other KC necropolises, but certain similarities can be
found in materials from the late phase of the Corded
Ware culture in Eastern Subcarpathia, for instance, in
Ostapie as previously mentioned (Bryk 1934/35; Suli-
mirski 1968:177; cf. Sveshnikov 1974).

The conical bowls from Barrows 4/1931 and
6/1/2014 (Fig. V.5b:2, 6; see Makarowicz et al. 2016a,
Fig. IV.322) have an analogy in a specimen from a bar-
row in Stopczatow, assigned to Phase III of the KC in
the upper Dniester drainage basin (Sulimirski 1968,
Plate 20:12) and a vessel from Barrow 45 from Ko-
mar6w, assigned to Phase IV (Sulimirski 1968, Plate
21:7). In turn, the form of a deep conical bowl from
Barrow 7/1/2014 (Fig. V.5b:3) indicates connections to
‘straight-walled’ beakers, in particular to a specimen
from Barrow 28 in Komardw, dated to the early stage
of the KC (Sulimirski 1968).

A total of five vessels included in the category of
profiled bowls with a rounded shoulder were record-
ed, including two in Barrows 4/1931 and 7/1/2014, and
one each in Barrow IV/1937 (Table V.1; Fig. V5b:7 — 11).
On the bowls from Barrow 4/1931 and two others
from Barrow 7/1/2014, the place where neck meets
body is marked by a protrusion/thickening, resem-
bling a horizontal plastic cordon (Fig. V.5b:8, 10, 11).
A vessel very similar in form was discovered in Barrow
45 on the eponymous cemetery dated to KC Phase III
(Sulimirski 1968, Plate 21). The other two specimens,
without the protrusions/thickenings (Fig. V.5b:7, 9),
have no precise analogies in vessel assemblages from
other ‘Komaréw’ necropolises. Showing some sem-
blance, but much deeper, a bowl from Barrow 10 in
Komarow is assigned to the early stage of the KC (Suli-
mirski 1968, Plate 16).

From the Bukivna barrows, single specimens of
Type M122 and M123 bowls were retrieved, including
a specimen with a sharp shoulder and another with
the shoulder raised very high and with an inverted
rim. They were discovered in Barrow 1/1/2010 (Table
V.1; Fig. Vi5b:12, 13). No close analogies to these ves-
sels are found in the ceramics from ‘Komaréw’ upper
Dniester necropolises.

Beakers (Fig. V.0a; Fig. V.6b)

Beakers are one-, two-, or three-segmented vessels in
which the ratio of the rim diameter to height is be-
low 2, while the rim diameter is equal to or greater
than the greatest protrusion of the body (R1:H1<2,
R1>R3; Gorski 2005:109). In the Bukivna vessel as-
semblage, beakers were one of the most numerous
groups represented (25 beakers recorded in nine

barrows, Table V1; Fig. Vi6a; Fig. Vi6b). Eight speci-
mens were recorded in Barrow 6/1/2014, six in Bar-
row 1/1/2010, four in Barrow 4/1931, and two in Bar-
row 3/1/2013. Single specimens were found in Barrows
3/1931, 15/1931, 111/1937, VI/1937, and 7/1/2014.

The beakers included Type P1 — conical (straight-
-walled) and slightly barrel-shaped (one-segment)
forms, including a variety on a foot type (Pla) — and
Type P21 characterised by S-profile forms displaying
‘classic’ KC traits (ornamentation, micromorphology).

In the assemblage, there were 11 Type P1 beakers
recorded in eight barrows (Table V.1, Fig. V.6a). With
the exception of a vessel from Barrow 11I/1937, all the
beakers were ornamented with motifs characteristic
of the KC (horizontal, vertical, and diagonal incised
lines, angles, interlaced triangles, horizontal relief
strips, and horizontal flutes).

Barrows 2/1/2010, 2012 and 6/1/2014 yielded one
Type P1 beaker each; they are barrel-shaped and have
vertically perforated handles (grips; Fig. Vi6a:11, 12).
These vessels do not find close analogies in KC ma-
terials from other cemeteries in the upper Dniester
drainage basin. However, morphologically similar bar-
rel-shaped beakers/pots and other vessels with verti-
cally perforated handles occur in the Matopolska TCC
enclave in the classic phase of this group, for example
in Opatow, Prusy-Zastow, and Rosiejow (Gardawski
1959, Plate XXIV:4; XXIX:7, 7a; XXX:1; XXXII:3, 6; cf.
Gorski 2007). The barrel-shaped beaker from Barrow
6/1/2014 (Fig. V.6a:11) resembles differently ornament-
ed specimens from Barrows 28 and 45 in Komarow,
representing KC Phases II and III (Swiesznikow 1967,
Table I:14; Sulimirski 1968, Plate 21:4).

There were six P1 conical/straight-walled beakers.
They had slightly convex walls (e.g., specimens from
Barrows 1/1/2010 and IV/1937, Fig. Vi6a:5, 7, 10), or
oblique ones (e.g., specimens from Barrows I1I/1937
and 7/1/2014, Fig. V.6a:3, 9), straight ones (e.g., Ves-
sel 17 from Barrow 3/1/2012, Fig. V.6a:0), or arched-
-concave ones (two vessels from Barrow 1/1/2010,
Fig. V.6a:4, 8, and a specimen from Barrow 4/1931,
Fig. V.6a:2). The beakers with oblique (conical), slight-
ly convex-arched, concave (‘spool-like’), and straight
walls find analogies in KC materials from other KC
cemeteries in the upper Dniester drainage basin. The
first group of vessels is similar in terms of morphol-
ogy to three beakers from Barrow 28 in Komaréw
(Swiesznikow 1967, Table 1:12, 13, 17 — the latter is
incorrectly drawn in the quoted publication) and
specimens from Barrow II in Okniany and Barrow III
in Krasow (Sulimirski 1968, Plate 18:15; Plate 19:9).
These beakers represent KC Phases II and III on the
upper Dniester. Beakers with arched-concave walls
come from Komaréw, Barrows 8, 9, and 15 and Ok-
niany, Barrow II (Swiesznikow 1967, Table I:14; Suli-
mirski 1968, Plate 18:17) and are characteristic of KC
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Fig. V.6a. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Beakers (P1 type) from Bukivna barrows. Vessel rows correspond to
vessel types in Table V.1
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Fig. V.6b. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Beakers (P21 type) from Bukivna barrows. Vessel rows correspond to
vessel types in Table V1
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Phase II. More distant from arched-concave beakers
in terms of morphology, vessels from Barrows 11
and 36 are found on the eponymous site (Sulimirski
1968, Plate 18:11, 19 — KC Phase II). Excluding the
vessel from Barrow 3/1/2012 in Bukivna (Fig. V.6a:6),
the only straight-walled beaker was discovered in Bar-
row 46 from Komaréw (Sulimirski 1968, Plate 18:13).
It is ornamented analogously (vertical and diagonal in-
cised lines) to another beaker from Barrow 7/1/2014 in
Bukivna (Fig. V.6a:9).

The single find of a Type Pla (footed) beaker re-
corded in Barrow 4/1931 (Fig. V.6a:1) has no precise
counterparts in ‘Komaréw’ materials. Similar in form
but differently ornamented, a miniature footed beaker
comes from the richly-furnished Barrow 8 from Ko-
maréw assigned to the early (I) KC phase (Sulimirski
1968, Plate 16:8; cf. Swiesznikow 1967, Table 1.9). An
almost identical beaker, only slightly differently or-
namented, was recorded at a vast cemetery in Tisza-
fiired-Asotthalom from its Otomani-Fiizesabony phase
(Bona 1975, Taf. 197:4).

The second group of beakers — S-profiled that dis-
play classic ‘Komarow’ traits (P21) — was as numerous
as P1 beakers. In total, 13 specimens were retrieved
from five barrows: six from Barrow 6/1/2014, three
from Barrow 1/1/2010, two from Barrow 4/1931, and
one each from Barrows VI/1937 and 3/1/2012 (Table
V1, Fig. V.6b). Most are ornamented with classic KC
motifs (horizontal incised lines, interlaced triangles,
arches, angles, and punctures), while three bear no
ornamentation. In terms of morphology, these vessels
resemble S-profile pots. Beakers from Barrow 1/1/2010
(Vessels 17 and 30, Fig. V.6b:1, 7) are identical in terms
of form and ornamentation with a specimen from Bar-
row 37 in Komaréw (Swiesznikow 1967, Table IV:8).
This is a very popular vessel type in the TCC found in
practically all of its enclaves and represents its early
and classic phases (cf. Gardawski 1959, Table XVII;
XLII; Berezanskaya 1972; Makarowicz 1998; 2010;
Taras 1995; Ktosiniska 1997; Gorski 2007).

Resembling the beakers under discussion in
terms of morphology, two other vessels from Barrow
6/1/2014 (nos. 7 and 16) are ornamented with various
incised and stabbed-and-dragged motifs (Fig. V.6b:4,
8). Almost identical with Vessel 7, a specimen from
Barrow 10 in Komaréw was accompanied by anoth-
er, also similar to Vessel 7, found in Komarow Bar-
row 9 (Swiesznikow 1967, Table V:13; Sulimirski 1968,
Plate 18:3). They represent the KC Phases I and II,
respectively.

Two beakers ornamented with motifs of horizon-
tal incised lines and interlaced triangles (Fig. V.6b:2,
10) have similar parameters to those of S-profile pots
(cf. analogies to Type G11la pots). The only beaker
of this type, ornamented with a horizontal relief strip
(Fig. V.6b:9), resembles a vessel from Barrow II in Ok-

niany (Swiesznikow 1967, Table VI:6), included in KC
Phase II (Sulimirski 1968, Plate 18:6). Materials from
other enclaves of the TCC abound in pots decorated
with a relief strip (cf. comments on type G111 pots).

Two relatively compact unornamented beakers
from Barrow 6/1/2014 (Fig. V.6b:3, 6) find many analo-
gies in ‘Komar6éw’ assemblages from upper Dniester
cemeteries. Very similar vessels with beaker propor-
tions were recorded in the eponymous necropolis in
Komaréw Barrows 9, 23, and 48 (Swiesznikow 1967,
Table IV:1, 7; V:10; Sulimirski 1968, Plate 16:5), repre-
senting KC Phases I, II and III, respectively, in this re-
gion (Sulimirski 1968). Beakers of this type are not di-
agnostic vessels in TCC inventories in other enclaves.
In most instances, they are recorded in classic assem-
blages in the uplands and central Poland (Taras 1995;
Gorski 2007; Gorski et al. 2011). A slender beaker
specimen from Barrow 6/1/2014 (Fig. V.6b:0), charac-
terized by a marked separation of the neck and body,
may have a later chronology.

Vases (Fig. V.7a; Fig. V.7b)

The last and the most numerous category of Bukivna
vessels is vases (46 items), specimens of which were
recorded in 11 barrows (Table V.1). In these two- or
three-segment vessels, the ratio of the rim diameter to
height stays between 1 and 2 (1<R1:H1<2). In most
cases (except for ‘slender S-profile vases’), the rim di-
ameter is smaller than the greatest protrusion of the
body (Gorski 2005; 2007).

In the studied assemblage, five vase types were
distinguished: W12 (cylindrical neck), W21 (everted
neck, rim diameter is clearly greater than the great-
est protrusion of the body), W22 (everted neck, rim
diameter is smaller than or similar to the greatest pro-
trusion of the body), W22a (footed, everted neck, rim
diameter is smaller than or similar to the greatest pro-
trusion of the body), W22c (handled, everted neck,
rim diameter is smaller than or similar to the greatest
protrusion of the body).

In the assemblage, W22 vases are numerous (17
specimens in six barrows, Table V1; Fig. V.7b) and
ornamented with the exception of one preserved in
fragments (‘beaker-shaped’ specimen from Barrow
1/1/2010). This vessel category is very popular in the
upper Dniester KC variety and is found also further
south, between the Dniester and Siret rivers, and in
the TCC upland zone in the Vistula drainage basin.
The number of varieties, differing in morphology and
ornamentation, is considerable, sometimes making it
difficult to name close analogies to specific specimens.
Some vases do not have precise counterparts (cover-
ing all traits) in other ‘Komaréw’ material assemblag-
es. This comment concerns three sharp-shouldered
vessels with broad rims and very narrow necks from
Barrow 3/1931 (nos. 3, 22 and 33; Fig. V.7a:2, 3, 5).
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Fig. V.7a. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vases (types W12 and W21) from the Bukivna barrows. Vessel rows cor-
respond to vessel types in Table V.1
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Fig. V.7b. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Vases (types W22, W22a and W22c¢) from the Bukivna barrows. Vessel

rows correspond to vessel types in Table V.1

KC materials show no analogies to the ornaments of
wavy incised lines that are found in the classic assem-
blages of TCC Mazovia-Podlassia, Central Poland, and
Lublin enclaves (e.g., Gardawski 1959, Plate XLIV:5, 7,
12; XIVIL:29; XIVIIL:23 — 25; Taras 1995, Plate V:7; IX:2;
X:1; XI; XII; XVIL:4). Popular in the pottery inventories
from TCC barrow necropolises, W22 vases with clearly
everted rims bear various ornaments. It is this catego-
ry of Bukivna vessels that shows affinities with vases
from Komarow Barrow 11, 28, and 45 (Swiesznikow
1967, Plate 1:16; 11:12; II:4), specimens from Czernie-
lica (Swiesznikow 1967, Plate VI:12), and Sarniki, Bar-
row IV (Swiesznikow 1967, Plate VII:11, 12; Sulimirski
1968, Plate 17:3, 6) that chiefly represent KC Phase 11
(except for Barrow 45 in Komar6w, dated to Phase II1;
Sulimirski 1968). Analogous to vases ornamented with

the motifs of horizontal incised lines and triangles
from Barrows 4/1931, 1/1/2010, and 2/11/2010, 2012,
a specimen from Putiatyrice bears an additional orna-
ment of knobs (Swiesznikow 1967, Plate VIL:3; Suli-
mirski 1968, Plate 16:17). Another analogy is offered
by a vessel from the eponymous cemetery of the Bialy
Potok group in Podolia (Kostrzewski 1928; Makaro-
wicz 2016b). No precise analogy could be found for
a vase (Fig. V.7b:9) bearing a metopic motif made us-
ing the stab-and-drag technique from Barrow 6/1/2014
(cf. comments on ornamentation).

W22 (also W21) vases with more or less everted
rims are popular in the Matopolska TCC enclave and
also further north, in the drainage basins of the Vistula
and Warta Rivers. There, they are considered to have
been inspired by the circle of “Transcarpatian’ cultures,
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especially the Otomani-Flizesabony culture (Makaro-
wicz 1999; 2010; 2015; Gorski 2003; 2007; 2012; Gor-
ski, Makarowicz 2007). These vessels, having identical
or similar morphology (sometimes footed) bear radi-
cally different ornaments than those found on vessels
from the upper Dniester drainage basin. They are spe-
cific to the western upland TCC branch. Nevertheless,
some motifs are common to both places of origin;
for instance, broad, arched-oblique flutes noticeable
on a vase from Barrow 6/1/2014 (Fig. V.7b:17) have
counterparts in slightly morphologically different
vessels from the drainage basins of the upper Vistula
and San Rivers (Gorski 2003, Fig. 8) in, for example,
the classic assemblages of Type Al from Nowa Huta-
-Clo in Matopolska (Gorski 2003, Fig. 16a, ¢) and in
a cemetery in Grodzisko Dolne, Rzeszow Pre-Carpath-
ia (Czopek 1998, Fig. 7¢). Similar forms but different-
ly ornamented are found in the barrows of the TCC
classic phase in the Lublin Upland and Roztocze on
such sites as Tyszowce, Barrow 17, Dubeczno, site 1,
and Tarnawka, site 1 (Ku$nierz 1989, Fig. 5:17; Fig. 6a;
Taras 1995, Plate XVII:1; XLIII:1), as well as on other
sites located further north, for instance, Polesie, site
1 on the south-western edge of the Mazovia Lowland
(Gorski et al. 2011, Fig. 2.28).

Ornaments including flutes (see section on or-
namentation) appear on handled vases and mugs in
assemblages designated as Komariv-Costisa (Komariv-
-Costisa-Bilyi Potik) in northern Romania, for example
at Braesti and Pduleni (Cavruc, Dumitroaia [Eds] 2001,
Plate 58 and 72).

As many as thirteen W21 vases were recorded in
seven barrows (Table V.1) of which three were unor-
namented while the others bore rich ornamentation.
Among them, five boasted flutes: in three cases, these
were broad and oblique motifs, and in one case each,
narrow oblique and narrow vertical ones. On the up-
per portions of a vase from Barrows 16/1931, motifs
of hatched triangles with vertices pointing up and
multiple incised lines were noted (Fig. V.7a:20). Finds
from other ‘Komaréw’ necropolises include analogies
to these vessels but — while their macromorphologi-
cal parameters are those of vases — their ornaments as
a rule do no match all the motifs observable on Bukiv-
na specimens. Type W21 vases with broad oblique
(arched) flutes surmounted by horizontal incised lines
were documented in Komaréw, Barrow 11, Sarniki,
Barrow IV (Swiesznikow 1967, Plate I1:12; VII:11 — in-
correctly drawn vessel; Sulimirski 1968, Plate 17:1, 6;
KC Phase II according to the quoted author), and in
Hrebenne, Roztocze (Swiesznikow 1967, Plate XI:3).
Vases ornamented with horizontal incised lines and
triangle motifs from Barrow 3/1/2012 resemble a ves-
sel from Barrow 46 in Komarow (Sulimirski 1968, Fig.
27:3) dated to KC Phase II. The vases under discussion
resemble in terms of morphology (not ornamenta-

tion though) vessels from Komarow, Barrows 28, 45,
and 46, Kras6w, Barrow IV, and Sambor (Swiesznikow
1967, Plate 1:16; VII:13, 14; Sulimirski 1968, Plate 19:13;
Fig. 27:2; 30:3), representing Phase II (principally) and
Phase III of the KC (Sulimirski 1968), as well as a vessel
from Romanivka (Swiesznikow 1967, Plate XI:4).

Counterparts of the vessels under discussion can
be found among classic “Trzciniec’ assemblages from
the uplands of the Vistula and San drainage basins
(though differently ornamented) at such locations
as barrow cemeteries in Guciow, site 6 and Kazimie-
rzOow (Taras 1995, Plate XXXII:10; XXXIX:1), and the
necropolis in Grodzisk Dolny, site 22 (Czopek 2007,
Plate VI:2; cf. previously mentioned fluted vases — Gor-
ski 2003, Fig. 8; 2012 — see there for more examples).

Unornamented vases from Barrows 4/1931 and
6/1/2014 (Fig. V.7a:12, 13, 19) resemble a specimen
from a barrow in Czyzykow assigned to the early KC
phase (Swiesznikow 1967, Plate VII:S5).

Numbering nearly as many as the W22 (includ-
ing one W22a) vessels, were vases with a cylindri-
cal neck (18 specimens in six barrows — Table V1;
Fig. V.7b:1 — 18). They bear varied ornaments (hatched
triangles, horizontal and oblique incised lines, angles,
pinholes, and vertical and oblique flutes). A com-
mon characteristic of these vessels is a marked divi-
sion between the neck and body. A vase from Barrow
7/1/2014 resembles in terms of shape a specimen from
Barrow II in Okniany, although their ornamentation
differs (Swiesznikow 1967, Plate VI:10), while vessels
from Barrows 18/1931, 2/1/2010, 2012, and 3/1/2012
(two specimens from each) resemble in terms of
morphology (but not ornamentation) vessels from
Niestuchow (Swiesznikow 1967, Plate XI:6), Trem-
bowla (Bialy Potok group — Sulimirski 1968, Fig. 32:4),
and Wolica, Barrow I (Sulimirski 1968, Fig. 27:6). Bar-
rows from Okniany and Wolica were assigned to the
KC Phase II (Sulimirski 1968). Among analogies to the
vase category under discussion, specimens from Ko-
marow, Barrows 34 and 48 should be mentioned (Su-
limirski 1968, Fig. 31:8; see Swiesznikow 1967, Plate
IV:2; KC Phase II). The ornamentation motifs they
bear are a standard in the pottery assemblages of this
culture (see description of ornaments).

A vase with a marked foot from Barrow 3/1/2012
has no close formal analogies in the assemblages from
other ‘Komaréw’ cemeteries on the upper Dniester.
Instead, it has quite faithful counterparts in the finds
originating with the TCC upland variety on the upper
Vistula, for instance, from Trzciniec and Samborzec
(Gardawski 1959, Plate XVII); some similarity is shared
by a specimen from Tyszowce, site 25B as well (Taras
1995, Plate XLIV:2). Footed vessels are characteristic of
classic Type A assemblages in Matopolska (chiefly A1,
A3, and A4 — Gorski 2007, Fig. 42 — 44, 53). Other two
footed vessels from this region, that is beakers from
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Barrows 8 and 13 in Komarow (Sulimirski 1968, Plate
16:8; 21:10), are assigned to Phase I and Phase III, re-
spectively, of the KC on the upper Dniester.

The last of the vase types — W22c (‘amphora-like’
vases) — is represented by four vessels from Barrows
6/1/2014 and 18/1931. They have strap handles ris-
ing above their rims (Table V.1, Fig. V.7b:19 — 22) and
bear ornaments of hatched triangles (three cases) or
ones filled with pinholes (one case), with their ver-
tices pointing down. The number of close analogies
and similar forms (the same forms with different or-
namentation) in grave assemblages from ‘Komaréow’
barrows is quite considerable. In this context, one can
list similarly ornamented vessels from, for instance,
Zezawa (Rogozifiska 1959, Plate IX:6), Komarow, Bar-
rows 28 and 46, Okniany, Barrow II (Swiesznikow
1967, Plate 1:18; III:14; VI:11; Sulimirski 1968, Plate
17:8, 11, 13), and a morphologically similar specimen
but bearing different ornaments (rhombi) from Horo-
dnica (Rogozinska 1959, Plate IX:4, 5). The vase type
under discussion was also recorded in a grave belong-
ing to the so-called Bialy Potok group on its epony-
mous site (Kostrzewski 1928; Makarowicz 2016b, Fig.
19.6). Finds from the mentioned barrows were dated
by Sulimirski (1968) to KC Phase II.

Close analogies, in terms of both morphology
and ornamentation, to Type W22c vases from Bukiv-
na come from northern Romania, from the milieu
of the Costisa culture and the complex of Costisa-
-Komariv-Bilyi Potik Ciomortan culture/type (Vulpe
1961; Florescu 1970; Dumitroaia 2000; Cavruc, Dumi-
troaia [Eds] 2001; Niculi¢a 2004 — 2005; Niculi¢a et al.
2004 —2005; Dascalu 2007, Plate 7; Munteanu 2010;
Romaniszyn et al. 2016). Vases with handles (classified
as Type 4a or 4b amphorae according to Munteanu
2010, Fig. 73), ornamented with the motifs of hatched
triangles and sometimes other ornaments, were re-
corded in, among others, the eponymous cemetery
in Costisa as well as in cemeteries at Crasnaleuca,
Corlateni, Pauleni, and Probota (Cavruc, Dumitroaia
[Eds] 2001, Plate 23; Plate 24; Plate 25:4, 5; Plate 55:1,
3; Dascalu 2007, Plate 37:3; Munteanu 2010, Fig. 52:5,
9; Fig. 57:5), and Lunca (regional version of the KC -
Munteanu 2010, Fig. 76:12). Similarities in the mor-
phology and ornamentation of the Bukivna vessels
with those from the named cultural units are consid-
erable (cf. Dascalu 2007, Plate 9).

It appears that the style of the studied vessels can
be considered a local emulation of southern — Trans-
carpathian — patterns. The prototypes of the vases
most probably came from Bukovina in Romania.

V.1.1.2. Micromorphology

This category of non-metric morphological traits in-
cluded (@) rims, (b) bases, and (c) handles. They
were described using they typology developed by the

Poznan archaeological research community (Kosko
1981; Czebreszuk 1996; Kosko, Szmyt 2006).

a. Bukivna cemetery barrows yielded 141 rims of 41
different types (Kosko 1981:32ff) observable either
on complete vessels or diagnostic fragments. All rim
types from ‘Komaréw’ barrows (excluding Barrow 1/
/11/2010, 2012) are given in Table V.2. The most numer-
ous rim types include: 17k (22), 1k (13) and le (12).
Among the rims there was a balance between thick-
ened (Types 17 — 64) and unthickened (Types 1 - 16)
specimens: 70 pieces of each variety. The ratio of both
rim varieties in individual barrows as well as the propor-
tion of rounded edges (e, h) to bevelled and straight
cut-off ones (i, j, k), pointed ones (a, b), and unilater-
ally limited ones (c, d) are given in Table V3.

Thickened rims are characteristic of the TCC clas-
sic phase in the western zone (Taras 1995; Czebreszuk
1996:165; Gorski 2007, Table 12, 13 and 22; Makaro-
wicz 1998; 2010, Table 1.1 —-1.3). They also occur in
the eastern TCC zone in both the north and south (Be-
rezanskaya 1972; Kryvalcevi¢ 1997; Lysenko 1998; 2002;
2007; Makarowicz 2010, Table 1.4 and 1.5). Thickened
and bevelled or straight cut-off rims were recorded
on the Mazovia and Podlassia uplands in almost each
classic phase site (e.g., Gardawski 1959, Plates XLIII —
LVIIL; Taras 1995, Plates I — XIV). This rim type is also
recorded on the Matopolska Upland in Type Al — A3
assemblages (Gorski 1998; 2007). Only less often does
it occur on the Wielkopolska-Kujawy Lowland in classic
Trzciniec assemblages of types HT2 and HT3 in the pe-
riod of 1800/1700 — 1500 BC (Makarowicz 1998).

The rim type under discussion is associated with
the Middle Dnieper culture area whenin it was suppos-
edly adapted by the TCC eastern branch (Kryvalcevi¢
1997, Fig. 61), and next by ‘classic Trzciniec’ groups,
settling the area between the Vistula and Bug rivers
(Czebreszuk 1996:158; Makarowicz 1998:146).

In ‘Komarow’ cemetery materials on the upper
Dniester, the thickened rim type is found in a consid-
erable percentage of vessels from barrows represent-
ing KC Phases I — III according to Sulimirski (1968). It
is found in almost all kinds of vessels, especially pots,
beakers, and vases, and in such locations as Czyzykow,
Barrow I, Komar6w, Barrows 8, 9, 10, 11, 28, 45, 46,
and 48, Okniany, Barrow II, Sarniki, Barrow IV, and
Wolica, Barrow I (Swiesznikow 1967; Sulimirski 1968;
Makarowicz et al. 2016a). A similar situation is found
in assemblages referred to as Costisa-Komariv-Bilyi
Potik from Romanian Moldavia, where the rim type in
question appears relatively often (Dumitroaia 2000,
Fig. 95 — 101; Cavruc, Dumitroaia [Eds] 2001; Dascalu
2007; Munteanu 2010).

b. Altogether, 138 vessel bases were recorded, rep-
resenting 30 types. They are listed in Table V4 (Cze-
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breszuk 1996:38). Type 3¢ is the most numerous (25
specimens) followed by Type 9¢ (22 specimens). Base
Types 1c and 3b were recorded nine times and Types
1b and 5c - eight times. In 59 cases (42.7%), bases
were marked (7 — 18; slightly or forming a ‘foot”); in
the others, they were unmarked (1 - 6).

Marked bases are characteristic of some vessels
from other barrow cemeteries located on the up-
per Dniester and between the Dniester and Prut
Rivers. They are found, for instance, in vessels from
Barrows 6, 8 to 11, 13, 21, 27, 28, 34, 36, 45, and 46
in Komarow, Barrow II in Okniany, a barrow from
Putiatynce, Barrow I from Czyzykow, Barrow IV from
Sarniki, Barrows III and IV from Krasoéw, a barrow
from Stopczatéw, and Barrows I and IV from Wolica
(Swiesznikow 1967, Plate 1:10, 16; 11:12; II1:4, IV:2;
V2, 4; V:13; VI:1, 2, 9, 11; VIL:3, 9, 11 — 13; Sulimirski
1968, Plate 16:1 -5, 13, 14, 16, 17; Plate 17:1, 3, 8, 11;
Plate 18:1, 2; Plate 19:2, 3, 5 -8, 13; Plate 20:10; Plate
21:8,10). Bases of this type are also characteristic of
some vessels from the Costisa-Komariv-Bilyi Potik
complex in northern Romania (Cavruc, Dumitroaia
[Eds] 2001; Dascalu 2007; Munteanu 2010). On the
Matopolska Upland, the frequency of marked bases
is greater in Type Al, A2, and A3 assemblages than in
Type A4 and B ones (Gorski 2007, Table 20). It seems
that marked bases are a trend found across a much
greater area in the first half of the 2"¢ millennium BC.

c. In the pottery assemblage, there were 31 handles
belonging to six types (Table V.5; Kosko, Szmyt 2006,
Fig. 3.5). The original typology was expanded to in-
clude a distinction into single and double perforations
in vertical handles by adding letters to type designa-
tions: ‘a’ for a handle with a single perforation and ‘b’
for a handle with a double perforation. Altogether,
three types of horizontally perforated handles were
distinguished, mainly strap ones, and three types of
vertically perforated ones.

Horizontally perforated handles (Types A111, A312,
and A313) are characteristic of some vessel types from
‘Komaréw’ necropolises, including both barrow and
flat ones (Bialy Potok group/variety) on the upper
Dniester, and barrow cemeteries in Podolia and Vol-
hynia (cf. Makarowicz et al. 2016a; Makarowicz 2016b;
Romaniszyn, Makarowicz 2018). Such handles are
found on vases, jugs, mugs, and only rarely amphorae.
The closest analogies are found in Komaréw, Barrows
8, 11, 13, 21, 28, 45, and 46, Stopczatéw, Okniany, Bar-
row II, and Wolica, Barrows II and IV (Swiesznikow
1967, Plate 1.7; 11:10; II1:8, 14; V:13; VI:8, 11; IX:5), all
cemeteries that are assigned to the classic KC phase
(I - I according to Sulimirski 1968). This type of han-
dle is also characteristic of the vessels of the Costisa
culture and Costisa-Komariv-Bilyi Potik complex in Ro-
manian Moldova (cf. previously cited examples of ves-

sels — Cavruc, Dumitroaia [Eds] 2001; Dascélu 2007,
Munteanu 2010). They are less frequent in the west-
ern TCC zone, in particular in Malopolska, where they
are associated with A4 assemblages of Transcarpathian
provenance (Gorski 2007:65 — 68).

The other type of handles — ones vertically perfo-
rated — are less frequent in ‘Komaréw’ assemblages
on the upper Dniester. Type B21b handles (double-
-perforated) have a single analogy in Komaréw, Bar-
row 45 (Sulimirski 1968, Plate 21:4), dated to KC
Phase III. Other analogies, from the Matopolska TCC
and northern Romania (Costisa-Komariv-Bilyi Potik as-
semblages), were mentioned earlier while discussing
the macromorphology of vessels, especially pots.

V.1.1.3. Ornamentation

Vessel ornamentation is — after macromorphology
— one of the most chronologically sensitive traits,
enabling specific vessels to be assigned to periods
comprising the formal periodization of the KC. Orna-
mentation elements and motifs covering the surfaces
of ‘Komarow’ vessels are relatively plentiful. A consid-
erable portion of them co-occurs with other elements
and motifs, making for a vast repertoire of ornamenta-
tion patterns specific to this cultural unit or appearing
in other TCC centres or in various groups from the
first half of the 2™ millennium BC.

On the Bukivna pottery, 47 ornamentation ele-
ments were distinguished (Table V.6) that were made
using five different techniques: incising, puncturing,
impressing, stabbing-and-dragging, and relief. The ele-
ments were found on 111 vessels and potsherds (of
157 artefacts excavated from 19 barrows). These fig-
ures contribute to the high ornamentation complexity
index of the assemblage under study of 0.71 (Kosko
1981:57).

The most frequent technique was incising (201 in-
stances), followed by puncturing (43 instances), and
relieving (32 instances); less frequent ones involved
stabbing-and-dragging (18 instances), while impress-
ing was used only incidentally (3 instances). A clear
domination of complex multi-element motifs (Kosko
1981) was observed on 90 vessels, relative to simple,
single-element ones that were found on 17 vessels,
and complex multiplied ones recorded on 11 ves-
sels. Hence, it can be said that, for the most part, ‘Ko-
marow’ vessels were decorated with several ornamen-
tation elements often forming rich motifs that cover
most of their surface, sometimes including handles
and rims.

The most common were horizontal incised lines,
usually in multiples (Ila, 77 instances),! followed
by oblique incised lines with a total of 55 instances

! Individual ornamentation elements were counted only
once on a given vessel even if they were repeated.
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Table V.6. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Ornamentation elements and techniques at

Bukivna with reference symbols

Ia — horizontal relief strip

Ib — horizontal relief strip with punctures

Ic — horizontal relief strip with knobs

Id — vertical relief strip

Ie — oblique relief strip with imprints on the lower part
If — oblique relief strip

IIa — horizontal incised line

IIb — vertical incised line

IIc — oblique top-right incised line

IId — oblique top-left incised line

IIIa — incised hatched triangle (vertex down)

IIIb — incised hatched triangle (vertex up)

IIIc — incised triangle filled with punctures (vertex down)
IIId - incised triangle filled with punctures (vertex up)
IVa — knob with a semicircle heading down

IVb — knob with a semicircle heading up

IVc — circular knob

IVd — encircled knob

IVe — oval knob

Va — semicircle heading up

Vb - semicircle heading down

VlIa — vertical (triangular) punctures

VIb — horizontal (triangular) punctures

VIc - circular punctures

VId - oblique punctures

Vle — stab-and-drag oblique punctures

VII - angle

VlIa — angle (vertex down)

VIIb — angle (vertex up)

VIIc - stab-and-drag angle

VIII — arch-shaped relief strip

IX — incised hatched rhombus

Xa — stab-and-drag (Furchenstich) horizontal line
Xb — stab-and-drag vertical line

Xc — stab-and-drag semicircle heading down
Xd - stab-and-drag triangle with vertex down
Xe — stab-and-drag oblique line

Xla — wide vertical flutes

XIb — wide horizontal flutes

Xlc — wide oblique flutes

XId — wide oblique flutes with pits

XII - incised wavy line

XIII — pits

XIV — relief ‘whiskers’ covering handles in a semicircular way
XV - horizontal incised ‘ladder’

XVI - finger impressions

XVII - arched furrows

(Ila — 23 top-right lines, IIb — 22 top-left lines; Ta-
ble V7). A popular motif involved incised triangles
with their vertices pointing down (Illa; recorded 30
times). Relatively frequent, horizontal punctures (VIb)
were recorded 20 times, while vertical ones (VIa)
occurred 11 times. Fourteen vessels were found to
boast a horizontal relief strip (Ia), while 12 bore an
ornament of vertical incised lines. There were eight
instances of motifs of hatched triangles with their ver-
tices pointing up, seven instances of relief knobs, and
four instances of puncture-filled triangles with their
vertices pointing down. Six vessels were found to bear
circular punctures and angles, while five others bore
horizontal stab-and-drag lines. Broad flutes arranged
vertically and obliquely were recorded three times
each, while vertical ones occurred twice. The other
ornamentation elements occurred only once or twice
(Table V7).

Most of the ornamentation elements considered
alone find strong analogies on vessels from barrow
and flat KC cemeteries and those from other TCC
enclaves and the groups that were close to them ter-
ritorially and chronologically, such as the Otomani-
-Fiizesabony, Gyulavarsdnd, Wietenberg, Costisa, and
Noua cultures. Some ornamentation elements are
found even in distant steppe cultures of the 3 and 2™

millennia BC (e.g., Catacomb or Andronovo cultures).
However, most co-occur with other ornamentation el-
ements making up complex motifs specific to the KC
and in part to the Costisa-Komariv-Bilyi Potik complex.

The closest analogies to the characteristic orna-
mentation elements the Bukivna pottery discussed
above are found in assemblages from ‘Komaréw’ ne-
cropolises on the upper Dniester River. Single and
multiple horizontal incised lines are found on their
own relatively rarely, for example on a mug from
Barrow V and a bowl from Barrow III in Krasoéw (Su-
limirski 1968, Plate 20:10), a beaker from Barrow 37
in Komaréw and a vessel (only its upper portion has
been preserved) from Barrow 47 at this cemetery
(Swiesznikow 1967, Plate IV:8; Plate X:7, 9), a pot from
Barrow I in Horodyszcze, and a vase from Beremiany
(Sulimirski 1968, Fig. 31:5; Fig. 32:3). The ornamenta-
tion element in question — together with others — was
in used during KC Phases I and II and was very pop-
ular in Phase III as well (Sulimirski 1968, see: Plates
16 - 21). In the periodization of the western upland
zone of the TTC, the motifs of multiple incised lines
are characteristic of the classic and earliest phases in
the region. In western Malopolska, they are recorded
in Al assemblages and ‘older’ A2 assemblages (GOor-
ski 2007:93, see there for a list of analogies). In other
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upland TCC enclaves and on the Mazovia and Pod-
lassia lowlands, such ornaments are also typical of
the classic phase (Gardawski 1959; Taras 1995; 1998,
Fig. 2 —5). On the Polish Lowland, in turn, horizontal
incised-line motifs are found by the Early Trzciniec ho-
rizon and are very frequent later in the classic horizon
as well (Makarowicz 1998, Plates; see there for numer-
ous analogies; 2010).

A similar relative chronology is shared by orna-
mentation motifs including incised, often multiple,
oblique lines (IIc, IId — Table V.6). As a rule, they do
not occur on their own, but accompany other orna-
mentation elements. Sometimes, they makeup circu-
lar angle motifs (elements VII, VIIa, VIIb). The geo-
graphically closest counterparts of such ornaments
are recorded in KC cemeteries on the upper Dniester
River. For example, they have been recorded in Ko-
mar6éw, Barrows 6, 10, 28, 45, and 46, Okniany, Bar-
row 1I, Sarniki, Barrow IV, Kraséw, Barrow IV, Stop-
czatow, Barrow I, and Wolica, Barrow IV (Swiesznikow
1967, Plate 1:13, 14, 16; I1:2; 1I1;9, 11; V:12, 13; VI:10;
VIL: 10, 12, 13; IX:12; Sulimirski 1968, Plate 16:2, 18:11,
13; 19:8, 12, 13; 21:4), and in a flat-grave necropolis
in Czernielica (Swiesznikow 1967, Plate VI:12). Ves-
sels bearing the ornamentation elements in question
represent a rather wide chronological interval from
Phase I (Komar6w, Barrow 6), through Phase II (ma-
jority) to Phase III of the KC in Sulimirski’s typology
(Wolica, Barrow 4, Kraséw, Barrow IV, and Komaréw,
Barrow 45). Still within the TCC, the ornamentation
elements under discussion are common farther east,
in Volhynia and on the middle Dniester Basin, includ-
ing Left-bank Ukraine (cf. review of analogies: Bere-
zanskaya 1972, Plates).

A popular ornamentation element in KC pottery
assemblages, hatched triangles were made using the
incision technique (Illa, IIIb — Table V.7). In Bukivna,
triangles with their vertices pointing down were more
frequent. This regularity is also observable on other
‘Komaréw’ sites both in the upper Dniester valley and
on Podolia and Volhynia uplands. Motifs including
obliquely hatched triangles, with their vertices point-
ing down, were recorded mainly in Phases I —II, and
only rarely in Phase III of the KC on the upper Dnies-
ter in, for example, Komaréw, Barrow 6, 28, 34, 306, 45
and 46 (Swiesznikow 1967, Plate I:18; 1II:8, 13, 14; TV:2;
V:2; Sulimirski 1968, Plate 16:3; 17:8), Putiatyricy and
Czyzykow, Barrow 1 (Swiesznikow 1967, Plate VII:3, 6;
Sulimirski 1968, Plate 16:17; 18:2), and Zezawa (de-
stroyed barrow? — Rogozinska 1959, Table IX:6). These
motifs were also recorded in settlement assemblages,
for example from Kostyanets (Swiesznikow 1967, Plate
XIII:11; Berezanskaya 1972, Plate I.2), Zdvizhevka, Gri-
shevka, Zazimya, Moshny, Obukhiv, Luka Vrublevets-
ka, and Vita Litovska (Berezanskaya 1972, Plate III:G;
IV:2 — 4; IX; X:4; XVII:11; XIVIL:7; XLIX:1), Pustynka

(Berezanskaya 1972, Fig. 10:3, 5; 1974, Fig. 40), and
many others. The ornamentation element in question
occurs also on the middle Dnieper, for instance, in the
cemetery in Malopolovetskoe, site 3 (Lysenko 1998,
Fig. 15:1, 2; 2007, Fig. 20:2; Fig. 39, horizon MP-11, hav-
ing characteristics of the Srubna culture). Thus, it can
be claimed that it was a certain standard in “Trzciniec’
pottery assemblages, especially on the uplands of the
eastern TCC.

Ornamentation elements of obliquely hatched tri-
angles appear also on vessels of various types in other
— chronologically and geographically close — cultural
units, for example in the pre-classic phase Otomani-
-Flizesabony culture cemetery in Nizna Mysla (Olexa,
Novdcek 2013, Plate 78:8) or in the Vatya culture tell
settlement in Kakucs (Jaeger, Kulcsar 2013, Fig. 18:1;
Jaeger et al. 2018), but also in earlier ones in the ma-
terials of the Globular Amphora and Corded Ware in
Moravia (e.g. Sebela 1999, Plate 52:4; 53:8; 57:6; 64:3;
92:2; 96:6; 97:4; 109:4; 110:4; Peska 2013, Fig. 43:19;
Fig. 48:12, 17; Fig. 80:2, 4), and Catacomb cultures
(e.g. Leskov 1967, Fig. 3; Kovpanenko et al. 1967:78
and Fig. 1:15; 9:14; Bratchenko 1976, Fig. 15:4; 29:3;
30:2, 5; 33:2, 3; 34:1, 2; 36:3; 66:8; Plate 1I:2; Nechi-
taylo 1991, Fig. 24:2 28:2, 3, 13; 29:4 —6). Numer-
ous and strikingly similar, motifs of incised hatched
triangles with downward pointing vertices are re-
corded on bulbous vessels resembling beakers from
prominent barrow necropolises of the Abashevo cul-
ture of the Volga-Don interfluve area (Kuzmina 1992,
Plate: 9, 10, 15 — 21; Priakhin, Besedin 2001; Priakhin,
Safonov 2001, Fig. 33); Andronovo culture of the Ural
steppes such as Chernyaki, Smilino, Alakul, Spass-
koye, Alekseevo, Vetlyanka, and Kirgilda (Kuzmina et
al. 1966, Plate V:2; VI:2, 3; X:2, 6, 8, 12, 15; XI:3, 6,
9, 14, 18; XII:6, 8; XIII:2, 5, 9, 11, 12; XIV:3, 4, 6, 8,
11, 13; XV:13; XVI:2, 12, 16, 17). This motif is dated to
ca. 1900 — 1200 BC, with the Alakul complex being the
earliest in this time interval (1800 — 1700 BC; Anthony
2007:448). Motifs of hatched and puncture-filled tri-
angles with their vertices pointing both up and down
can be observed on Sintashta culture vessels from the
Ural steppes (Gening et al. 1992, Fig. 24:6; 25:3; 60:5;
139:10; 150:3, 6), dated to 2100 — 1800 BC (Kuznetsov
2006; Anthony 2007:390; Lindner 2020). Furthermore,
such ornaments are found on the vessels of other
Late Bronze Age steppe cultures in both Left- and
Right-bank in Ukraine, for example, the Pokrovka
and Bereznievka-Maivka Srubnaya cultures (Berezan-
skaya 1990, Fig. 19:5; Otroshchenko 2001, Fig. 26:17,
20, 23; Fig. 29:2; Fig. 31).

Fewer analogies to incised hatched triangles
with upward pointing vertices are found within the
KC oecumene. The Bukivna assemblage probably
comes from the only ‘Komaréw’ cemetery on the
upper Dniester where this ornamentation element
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has been recorded. However, it was found in other
TCC enclaves, for instance in the Narodichi and Vish-
enki cemeteries on the middle Dnieper (Berezans-
kaya 1972, Plate XVII:12; Fig. 36:6; Sulimirski 1968,
Fig. 33:14) and the Sviatoye settlement (Berezanskaya
1972, Plate XL:2), as well as from the sites of the cul-
tures named earlier.

The incised triangle as a vessel ornamentation el-
ement was popular south of the upper Dniester, es-
pecially in northern Romania (Bukovina). Horizontally
hatched triangles with downward pointing vertices
(the only analogy from the upper Dniester area is
a vase from Barrow 28 in Komarow — Swiesznikow
1967, Plate 1:18, phase II of KC — Sulimirski 1968,
Plate 17:13; Makarowicz et al. 2016a, Fig. VIIL.129),
filled with punctures and more elongated than ‘Ko-
maréw’ ones (cf. Munteanu 2010, Fig. 33) occur in the
Monteoru culture as early as Phase IC,, ca. 2100 BC
(Munteanu 2010, Fig. 33), for example in Targu Ocna
(Dascalu 2007, Fig. 39:6, 13; Fig. 45:7). They become
standard and more diverse in the Costisa culture (also
obliquely hatched triangles; Munteanu 2010, Fig. 50)
and in complexes known as Costisa-Komariv-Bilyi Po-
tik or Costisa-Komariv (Munteanu 2010, Fig. 74), for
example on sites referred to earlier in Lunca-Poiana
Slatinei, Crasnaleuca, Prdjeni, Vlasinesti, Corlateni,
Concesti, Mihalaseni, Cotargaci, Dolhesti Mari, Bod-
esti, Costisa, Pauleni, Piatra-Neamt, Poduri, Silistea,
Dorobant, Trusesti, and Vlasinesti (Vulpe 1961; Flores-
cu 1970; Dumitroaia 2000, Fig. 5, 6, 8 — 10; Fig. 101:5,
7, 8; Fig. 102:2; Fig. 103; Fig. 110 — 113; Cavruc, Dumi-
troaia [Eds] 2001, Plate 38:1, 2; Plate 47; Plate 55; Plate
56:3, 6 —9; Plate 57; Dascilu 2007, Plate 6:117.1 - 2;
Plate 6:366a.7; Plate 7; Plate 37; Munteanu 2010,
Fig. 51:3; Fig. 52; 55:2, 3, 5; Fig. 58:2, 3, 5, 6; Fig. 61:1,
8; Fig. 65:4; Fig. 67:1, 2, 4, 5; Fig. 72:2 — 4). They are
also found on vessels of the Wietenberg culture in
Transylvania (Munteanu 2010, Fig. 80). In this culture
zone, triangles with upward pointing vertices are re-
corded in the Jagodin culture in central Moldova and
eastern Transylvania as early as the 3™ millennium BC
(Munteanu 2010:183 and Fig. 24:2). Their revival takes
place in Costisa-Komariv-Bilyi Potik assemblages in
Moldova (Munteanu 2010, Fig. 74), where they were
recorded, for instance, on a site in Mihoveni (Cavruc,
Dumitroaia [Eds] 2001, Plate 53:2, 4; Munteanu 2010,
Fig. 75:10) and in a cemetery in Braesti (Dascalu 2007,
Plate 13:2).

In light of the above analogies, it can be argued
that the motifs of hatched triangles and ones filled
with punctures appeared in the late 3™ and early 2
millennia BC in the vast area between the Urals and
Carpathian Basin. This was a general cultural trend,
a kind of signum temporis as far as ornamentation
in this part of Eurasia is concerned. The motifs were
placed on typologically varied vessels.

A diagnostic trait for the entire TCC, the ornament
of a horizontal relief strip under the vessel rim (Ia), is
found on pots and a beaker from Bukivna. Analogies
to, and the origins of, this ornament were discussed
earlier, pointing to its permanent presence in the
barrows of KC Phases I and II on the upper Dniester
(Komaroéw, Barrows 10 and 28 — double strip — and
Barrow 45, Okniany, Barrow II, and Wolica, Barrows
2 and 4 — Swiesznikow 1967; Sulimirski 1968). It is
also worth mentioning that analogies to the ornament
in question are found in Romanian Moldavia, in the
Costisa culture and Costisa-Komariv-Bilyi Potik assem-
blages (Munteanu 2010, Fig. 50 and 74) and on many
other sites there, such as Corlateni, Erbiceni, Havarna,
Iasi, Rauseni, Ricipeni, Ruseni Noi, Saveni, and Trusesti
(Types 1.A, 1B1, 1B2 & 1B3, 1B4, and 1C according to
Dascalu 2007, Plate 40 —45). Horizontal relief strips
set apart early and classic Trzciniec assemblages in the
west of the TCC and in its other enclaves as well (Cze-
breszuk 1996:159 — 174; 2001:150 — 164; Makarowicz
1998:153f,; 2001:357; 2010:163; Gorski 2007:49 — 69,
94f.; 2017).

Frequent ornamentation elements on Bukivna pot-
tery, punctures (Vla — VId), co-occur with other mo-
tifs. The closest examples of such ornamentation are
found on pottery from barrow cemeteries on the up-
per Dniester, for example in Komarow, Barrows 6, 8,
10, 21, 28, 34, and 45, Okniany, Barrow II, and Wolica,
Barrow 1V, all assigned to ‘classic’ (Phases I — III) KC
assemblages. Punctured ornaments (vertical, horizon-
tal, triangular, and circular punctures) are a standard
in the classic phase of the TCC, in its western part,
both on uplands and lowlands, especially on Mazo-
via-Podlassia Lowland (Gardawski 1959; Taras 1995,
Plate 1:16; II:1, 7; V:15; IX:6; XIV:3; XV:2; XXXIX:1;
Czebreszuk 1996:160 — 164; Gorski 2007:164; Makaro-
wicz 1998:104f.; cf. Makarowicz 2010, Table 1.1; 1.2;
1.3; Gorski et al. 2011). They are also very common
in northern Romanian materials from the Costisa-
-Komariv-Bilyi Potik complex, at such sites as those
named earlier (mostly settlements) in Lunca-Poiana
Slatinei, Mihoveni, Corldteni, Borlesti, Piatra Neamt,
Botosana, and Tarpesti (Dumitroaia 2000, Fig. 95:1, 3,
7,8, 10, 11; Fig. 96:2, 3, 5, 7; Fig. 98:1 — 4; Fig. 106:1, 3,
6 —8; Fig. 111:9, 11 — 13; Munteanu 2010, Fig. 75:6 — 8;
Fig. 78:3 - 7).

In the construction of a KC typology on the up-
per Dniester, ornamentation elements that are very
uncommon are nonetheless crucial. On a jug from
Barrow 4/1931, an incised rhombus ornament (IX),
rare in this area, was found on a handle (Fig. V2:1).
Analogous ornamentation elements can be observed
on a ‘Komarow’ vase from Horodnica (Rogozifiska
1959, Plate IX:4, 5). Rhombi are part of the ornamen-
tation element set in the ‘Komarow’ TCC version in
northern Romania (Munteanu 2010, Fig. 74); they
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have been recorded in such localities as Lunca-Poiana
Slatinei and Corlateni (Dumitroaia 2000, Fig. 103:10;
Fig. 111:8 — also on a handle).

Forming a separate group of ornamentation ele-
ments in Bukivna barrows, appliqué knobs occur on
their own or together with other elements, making
up complex motifs (round and oval — IVc, IVe). A sub-
category of knobs comprises ones encircled, fully or
partially, by arched incised lines at the top or bottom
(Iva, IVb, IVd). They are found solely on jugs, bea-
kers, and vases, and in cultural milieus north of the
Carpathian Arch, being associated with the impact of
Transcarpathian cultures, characterized by spiral-knob
ornaments. These are mainly the Otomani-Fiizesab-
ony and Gyulavarsiand cultures, but also the Costisa-
-Komariv-Bilyi Potik complex (Gorski 2003; Gorski,
Makarowicz 2007; Makarowicz 2010; 2012).

The geographically closest analogies to knobs par-
tially (at the top or bottom) or completely encircled
with flutes include similar ornamentation elements
placed on vessels (mugs and jugs) from Komarow,
Barrows 8 and 21, Wolica, Barrow IV (two specimens),
and Stopczatow (Swiesznikow 1967, Plate 1:7; VI:1;
IX:10, 16; Makarowicz et al. 2016a, Fig. VIIL:83, 120;
Fig. XV:12). They were assigned to Phase I (Komarow
barrows) and Phase III (Wolica and Stopczatéw bar-
rows) of the KC on the upper Dniester (Sulimirski
1968, Plate 16:4, 10, 14; Plate 19:3, 7, 12). According to
this typology, partially encircled knobs are supposedly
earlier than those encircled completely. Specific anal-
ogies to these ornaments coming from beyond the
Carpathians were presented earlier in section VI.1.1.1
(Macromorphology — jugs). Ornamentation elements
of knobs encircled by incised lines were noted in the
western TCC zone, in particular in its upland portion.
They are treated there as an impact from beyond the
Carpathians (Makarowicz 1999; 2012; 2010; 2015; G6r-
ski 2003 — see there for a list of analogies, in particular
Figs. 6 and 7; 2007; see also Gorski et al. 2011; Muzolf,
Muzolf 2010; Muzolf 2013).

Together with encircled knobs, semicircles head-
ing up (Va) that resemble those encircling knobs were
recorded on two vessels from Barrows 6/1/2014 and
7/1/2014 (Fig. V2:6, 7), having analogies also beyond
the Carpathians (Bona 1975) and in already ‘convert-
ed’ ornamentation of vessels north of the Carpathians
(GOorski 2003; Makarowicz 2012).

Other kinds of knobs, only rarely occurring on
their own, were recorded on various types of vessels
in the ‘Komaréw’ TCC version on the upper Dnie-
ster. They were found in Komaréw, Barrow 34 and
46, Putiatyiice (accompanied by horizontal incised
lines, obliquely hatched triangles, and punctures —
Swiesznikow 1967, Plate 111:13; V:2; VIII:3; Sulimirski
1968, Fig. 27:3; Plate 16:3), and Wolica, Barrow IV
(with horizontal and oblique incised lines — Sulimirski

1968, Fig. 30:4). In Komarow, Barrow 46 and a barrow
from Putiatynice, knobs were placed on vessels in pairs
next to one another. Vessels with similar ornaments
(knobs, horizontal and vertical incised lines, triangles,
and punctures) were recorded also in the Volhynia KC
enclave, in such places as Verkhov and an undeter-
mined locality close to Rivne (Swiesznikow 1967, Plate
XIII:5, 7). On the upper Dniester, these motifs have
an early chronology (KC, Phases I — II), while only less
often do they occur in Phase III (Sulimirski 1968).

A relief strip with two knobs (Ic) next to each other
was noted on a pot from Barrow IV in Wolica (Swiesz-
nikow 1967, Plate IX:13), assigned to KC Phase III on
the upper Dniester (Sulimirski 1968, Plate 19:6 — 8, 12).

Analogies to wide flutes (vertical and oblique/
/arched — Xla and XIc), chiefly used to ornament
Bukivna vases, were listed above when discussing
this vessel category. It is worth mentioning that flutes
were quite popular in several cultural milieus: the TCC
(Gorski 2003, Fig. 8 — see there for analogies) and the
Otomani-Fiizesabony culture in Hungary, for example
in Megyaszo, Egyek-Bodajcsoldal, Gelej-Kandlisdiilo,
and Tiszafiired-Asotthalom (Bona 1975, Plate 170:19;
171:6, 10, 12; 175:11, 20; 179:12, 13; 180:4; 191:10,
13, 14; 192:1 -5, 7, 8, 14, 14; 192:6, 7, 10, 12; 195:10,
12; Csdny, Tdrnoki 1992, catalogue of finds). South of
the middle Dniester drainage basin, flutes were found
on the vessels of the Costisa culture and Costisa-
-Komariv-Bilyi Potik complex, for instance in Braesti,
Zoltan, and Paiileni (Cavruc, Dumitroaia [Eds] 2001,
Plate 51:5, 6; Plate 58:1, 6; Plate 72:1, 2, 4; Plate 73:14;
Plate 75:6; Plate 78:4; Plate 80:1) and those of the Wie-
tenberg culture, for instance in Patileni (Munteanu
2010, Fig. 83:2, 3, 5, 6, 8). In this area, they are en-
countered as early as the first centuries of the 2" mil-
lennium BC.

Unique on the scale of the entire ‘Komaréw’ en-
clave, wavy lines (XII), separated by vertical flutes,
were discovered in Bukivna, Barrow 3/1931, on two
W22 vases with broad rims (Fig. V.7b:2, 3). These or-
namentation patterns are specific to the Mazovia-
-Podlassia and Central-Poland TCC enclaves where
they are found in classic-phase assemblages such as
those from Hryniewicze Wielkie, Los, site 1, Kampi-
nos, site 2, Linin, site 3, Buzyska, Guzowatka, Marki,
Wrzask-Zagtoba, site 1, and Polesie, site 1 (Gardawski
1959, Plate XIII:17, 25; XLIV:5, 12; XIVIL:29; XLVIIL:25;
XLIX:9; Taras 1995, Plate V.7, 9; IX:2; X:1; Gorski et al.
2011, Fig. 238), as well as in the Lublin area, for in-
stance, in barrows from Dubeczno and Kazimierzow
(Taras 1995, Plate XVIL:4; XXI:5; XXX:22).

A special group of motifs are made using stabbing-
-and-dragging (Furchenstich): punctures (Vle), hori-
zontal, vertical and oblique lines (Xa, Xb, Xe), semi-
circles (Xc), and obliquely hatched triangles with
downward pointing vertices (Xd). They were record-
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ed in Barrows 6/1/2014 (on two beakers, in one case
together with incised motifs and on a vase), 2/1/2010,
2012 (on an amphora and vase), and 3/1/2012 (on
two vases). Such ornaments are not found in other
KC cemeteries on the upper Dniester but are occa-
sionally encountered in the Costisa culture (Costisa-
-Komariv-Bilyi Potik) in northern Romania (Moldavia),
for instance on already mentioned sites in Corlateni,
Mihalaseni, Cotagaci, and Pauleni (Cavruc, Dumitroaia
[Eds] 2001, Plate 47:7; Plate 56:7; Plate 57:4, 5; Plate
71:3). Puncture-filled triangles are also found in the
above-mentioned assemblages of the Catacomb and
Andronovo cultures.

V.1.1.4. Technology

The technological traits of pottery are characterized
using the typologies developed for Final Neolithic and
Bronze Age materials by Poznan archaeeologists (Cze-
breszuk 1996; Szmyt 1996; Makarowicz 1998; Ignaczak
2002; Jozwiak 2003). The results are shown in Table V.8.

The special trait of ‘Komaréw’ vessel fabric from
Bukivna was the addition of burnt flint temper to the
ceramic body. It was macroscopically identified in al-
most 90 % of studied cases. Pink and varicoloured
crushed stone was also commonly used as temper,
with sand being only very rarely added. It was main-
ly medium- and fine-grain (1 -2 mm in diameter)
and less often coarse-grain (over 2 mm in diameter)
crushed stone. The ceramic body was usually well
mixed. Homogeneous and slightly laminated fractures
dominated.

The study of the technological traits of the vessel
assemblage from the Bukivna barrows (156 speci-
mens) revealed that II-degree technological types
were the most common, namely, nos. 24 (27.2%), 26
(22.8%), 6 (15.2%), and 4 and 23 (7.0% each). Tech-
nological groups J (49.4%), L (29.1%), and K (12.7%)
dominated. To Cycle IIb (having a substantial share
of fine-grain crushed stone and sand), 62.8% of the
assemblage was assigned, while to Cycle Ilc (having
a substantial share of medium-grain crushed stone
and sand) - 29.5% (cf. Czebreszuk 1996:23). The
other cycles were poorly represented at Bukivna:
Cycle IIa (having a substantial share of coarse-grained
crushed stone) accounted for 5.1% of the assemblage,
while Cycle Ib for 2.6%. In the case of the pottery as-
semblage studied, these determinations should be ex-
panded to account for the presence of crushed flint.

The studied pottery assemblage was clearly domi-
nated by Cycle [Ia (‘Early Bronze), with a consider-
able share of Cycle Ilc (“Trzciniec’, with an ‘averaged’
fabric); while the shares of Amphora’ and ‘para-Linear
Band’ cycles were rather small (Czebreszuk 1996).
Thus, the technological structure of the entire stud-
ied assemblage may be seen as resembling more Early
Bronze fabrics than “Trzciniec’ (‘averaged’) ones. This

differs from that of TCC assemblages from the west-
ern portion of this group in the frequency of particu-
lar technological groups and cycles, although in terms
of major tendencies (domination of the specified cy-
cles) it resembles the technological structures of ves-
sels from some sites (Makarowicz 1998, Plate 22). It
must be remembered, however, that western assem-
blages represent mainly settlement contexts.

V.1.2. Flint artefacts

Flint artefacts associated with the activities of ‘Ko-
maréw’ barrow builders are discussed in a separate
specialist chapter (Kowalewski, this volume).

V.1.3. Stone artefacts

In two Bukivna barrows, three sandstone querns were
discovered, one in Barrow 3/I/2012 and the other
two in Barrow 6/1/2014. In Barrows 1/1/2010, 2/1/2010,
2012, and 7/1/2014 morainic stones were arranged in
constructions referred to as cenotaphs (see descrip-
tion of each barrow in Chapt. IV, this volume).

V.1.4. Metal artefacts (Fig. V.8)

The Bukivna barrows yielded eight bronze objects
and a single gold object (described in Chapters III and
IV, this volume). Practically all the bronze goods were
corroded and patinated, while some were preserved
in only a fragments (cf. Hoshko, this volume). In a vast
feature (grave?) from Barrow III/1937, three pins, of
which two were preserved only in part, and a bracelet/
/armlet were found. Deposit L from Barrow 1/1/2010
included a pin and an indeterminate bronze orna-
ment, while destroyed Feature 1 in Barrow 2/1/2010,
2012 yielded a fragmentarily preserved pin. In Bar-
row 3/1/2012, south of Feature 1 (cenotaph?), a pin
and a gold ear wrap were found (Fig. V.8:5). All these
goods should be associated with the impact of Trans-
carpathian cultural milieus, in particular the Otomani-
-Flizesabony culture in its classic phase and its eastern
neighbours, which is shown by the style of the goods.

Bronze pins with rhomboid heads and twisted
shafts, discovered in Barrow 1/1/2010 and probably
(damaged specimen, possibly with a disc-head rolled/
/twisted upwards) Barrow 3/1/2012 (Fig. V.8:1, 2), find
the closest analogy in a specimen from Barrow 6 in Ko-
mar6éw (Sulimirski 1964; 1968, Fig. 26:7) dated to KC
Phase I. Such pins are characteristic of the Noua-Saba-
tinivka complex but have been sporadically recorded
earlier as well in the Wietenberg, Monteoru and Coslo-
geni cultures (GerSkovi¢ 1998). They were recorded
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in TCC graves in Gulay Gorod, and Malopoloveckoe,
site 3 on the middle Dnieper (Berezanskaya 1972;
Bierezanska 1972:296; Lysenko 2007:354, Fig. 23:3).
Most are found along the eastern edge of the Car-
pathians (Romanian Lowland, Moldavian Upland) and
on the steppe portion of southern Ukraine — on the
Black Sea Plain (Sharafutdinova 1987:73 and Fig. 2; cf.
the latest mapping — Lysenko, Lysenko 2009, Fig. 1;
Makarowicz 2009, Fig. 16; 2010, Fig. 6.8). Diverse va-
rieties of such pins emerge in the inventories of the
Bronze cultures of East-Central Europe (Bona 1975;
Kaiser 1997; Sava 2002:181f).

The closest counterparts of nail-headed pins,
two varieties of which were recorded in Barrow
3/1937 (twisted specimen) and Barrow 2/1/2010, 2012
(Fig. V8:3, 4), were recorded in other upper Dnies-
ter KC cemetery assemblages in Komarow, Barrow 8,
Putiatyfice, Barrow 2 and in a flat grave in Beremia-
ny, Netishin, Barrow 8, Ustenskoye, Volhynia, and

a cemetery in Malopolovetskoe, site 3 on the middle
Dnieper, and in a barrow from Dacharzéw in the Lub-
lin area (Lysenko, Lysenko 2009, Fig. 6 and Fig. 7; Ma-
karowicz 2009; 2010, Fig. 6.4; Romaniszyn et al. 2016).
Most discovery contexts point to the TCC classic
phase. Specimens resembling such pins are recorded
in cemeteries dating to the end of the Early and the
Middle Bronze Age in the Carpathian Basin (accord-
ing to the Hungarian chronology) in the following cul-
tures: Otomani-Fiizesabony, Vatya, and Gyulavarsand
(Bona 1975). Specimens analogous to or closely re-
sembling the pin from Barrow 2/1/2010, 2012 were
discovered in Vatya Il assemblages (Koszider horizon;
Vicze 2013 or slightly earlier, with ‘Flizesabony’ ele-
ments — Béna 1975:73, 77; Jaeger, Kulcsar 2013; Fischl
et al. 2013) in Ujhartydn-Vatya, Cegled-Oreghegy, and
Izsdk II (Bona 1975, Plate 35:4, 36:1—8; and 47:1, 2,
8, 9, 16 — 18) and in tell settlements and cemeteries
of the Otomani-Fiizesabony culture, for example in

Fig. V.8. Metal goods from Bukivna barrows. 1 — Barrow 1/1/2010; 2, 5 — Barrow 3/1/2012; 3, 6 — Barrow 111/1937; 4 — Barrow 2/1/2010,

2012 (see Hoshko, this volume)
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Egyek-Bodajcsoldal and Tiszafiired-Asotthalom (Bona
1975, Plate 191:4; and 196:12).

Two spiral-disc pins (not preserved), recorded in
Barrow I1I/1937, are known only from a short note in a
report (Siwkéwna 1937). Such specimens, sometimes
twisted, appeared in TCC assemblages outside the up-
per Dniester drainage basin, for instance in Dytinichi,
Barrow 2, Kolosivka (former Voitsekhivka), Barrow 5,
and Volhynia (Lysenko, Lysenko 2009, Fig. 5; Makaro-
wicz 2009; 2010, Fig. 6.4), as well as Zerniki Gorne,
site 1, graves 98 and 99 in Matopolska, Lubna, Bar-
rows 20 and 25 in Wielkopolska (Gardawski 1951; Ma-
karowicz et al. 2023), and in a collective grave from
Radojewice, site 29, Kujawy (Makarowicz, Ignaczak
2008). This type of ornament is also associated with
an impact from the south — from the circle of Middle
Bronze cultures in the Carpathian Basin (Makarowicz
2009; 20105 2012; Jaeger 2010).

Multi-scroll bracelets of sheet-metal bands end-
ing in disks appeared, for instance, in hoards from
Vyskovice nad Ipl'om in south-western Slovakia (Da-
vid 2002, Plate 170:5-8), Raksi, Aporka, Szigliget,
and Rdcegres in Hungary (David 2002, Taf. 181:7, §;
184:4 — 6; 189:8, 9; and 190:9, 10), Dunatvdros-Koszi-
derpadlds in Hungary (Koszider horizon hoard; Fischl
et al. 2013, Fig. 5:8), and Musov in Moravia (David
2002, Taf. 223:2) generally in Period BA2 and early BB1
in Paul Reinecke’s periodization.

The only gold object — a Sibin-type ear wrap (Lock-
enringe) unearthed in Barrow 3/1/2012 — has many
analogies (of gold and bronze) especially in Hungary
and Slovakia; they come from tell and fortified settle-
ments, and cemeteries, and only rarely from hoards
of the Hatvan, Otomani-Fiizesabony, Vatya and Gyula-
varsdnd cultures. Identical or similar types were re-
corded on sites in Jdszddzsa-Kdpolnahalom, Herndd-
kak, Tiszaug-Kéménytetd, and Tiszafiired-Asotthalom
(Bona 1975, Plate 164:8 — 11; 198:2 - 6; 198B:1 - 6;
and C:1 - 10; Csdny, Tdrnoki 1992, Catalogue 368/1),
Kengyel (Bona 1992, Fig. 19; David 2002, Taf. 143:1a
— 8b), Fuzesabony (Csdny, Tdrnoki 1992, Katalog,
381), Cana (Gasaj 2002, Photo 112). Especially nu-
merous ear wraps representing the pre-classic (BA1/
/BA2 — BA2) and classic (mainly older classic) phases
(BA2/BA3 — BA3) of the Otomani-Fiizesabony culture
appeared in a vast cemetery in Nizna Mysla in the fol-
lowing graves (only similar ear-wrap types): 11, 39,
65— 67, 95/96, 100/101, 123, 131, 177, 184, 197, 220,
232, 238, 250, 254, 272, 276, and 292/293 (Olexa,
Novacek 2013:38f,, Plate 7, 21, 33, 45, 59,63, 83, 86,
93, 105, 111, 114, 119, 121, 129, 132, and 143; Olexa,
Novdcek 2015, Plate 1:313; 6:323; 12:333; 71:386;
87:404; 117:440; Olexa, Novdcek 2017, Plate 10:511;
78:595; 81:600; 93:616; 135:689; 141:700; 147:709;
181:774).

V.1.5. Bone artefacts

Two bone artefacts — pin fragments — were recorded
in Barrow 6/1/2014 Feature 2 (see Chapter IV, this vol-
ume). The better-preserved needle-like pin was 5 cm
in length and 0.3 — 0.4 cm thick. Its upper portion was
much thicker, up to 0.9 cm in diameter; the head
was perforated. The other specimen was preserved
only as a fragment; it was 2.7 cm long and had a diam-
eter of 0.5 cm.

V.1.6. Daub

Several large lumps of structural daub with some
straight walls were recorded in Barrow 1/1/2010 (see
description in Chapter IV, this volume). Their surfaces
were slightly burnt.

V.2. Cemetery chronology
and the sequence of barrow construction

After a preliminary review of pottery and metal objects
found in the Bukivna barrows excavated in the 1930s
and in recent years, they were assigned to the KC dur-
ing the Middle Bronze Age, or to be precise in the first
half of the 2" millennium BC in Ukraine, on the Vol-
hynia and Podolia uplands and in Eastern Subcarpath-
ia, between the upper Dniester and Prut rivers, and
in northern Romania. Due to the ambiguous and very
general criteria of the periodizations of ‘Komarow’
materials produced so far, which were largely intuitive
(Vulpe 1961; Swiesznikow 1967; Sulimirski 1968:97f;
Florescu 1970; Dumitroaia 2000; Cavruc, Dumitroaia
[Eds] 2001; Niculica 2004 —2005; Niculica 2015;
Niculi¢a et al. 2004 — 2005; Dascilu 2007; Munteanu
2010), the radiocarbon date determinations obtained
for the Bukivna barrows are the first (‘benchmark’)
attempt reported in the professional literature to ar-
range the artefacts in question on an absolute times-
cale (cf. Makarowicz et al. 2016a; 2018).

One of the excavated barrows represented the ear-
lier stage of the necropolis related to the late phase
of the Corded Ware culture (CWC). However, the
scarcity of source materials and “C dates (two deter-
minations) seriously limits any possibility of precise
determination of the time interval and taxonomic
identification of the ‘Corded’ barrow. Nonetheless, it
is certain that a ‘pre-Komaréw’ phase related to CWC
communities must be distinguished at the Bukivna
cemetery.

In the present publication, the KC periodization
developed by Tadeusz Sulimirski (1968) was consid-
ered a point of departure. Over half a century ago, he
designed it based on a comparative analysis of pottery
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and bronze artefact traits with more accurately dated
‘external’ finds, in particular those from the Carpath-
ian Basin. In designing the relative and absolute chro-
nology, use was made of the classic analysis of pottery
and metal object styles, radiocarbon dating combined
with Bayesian statistics and several stratigraphic ob-
servations (see more in Makarowicz et al. 2018). It
refers exclusively to the sequence of changes that oc-
curred in the cemetery and — due to the absence of
comparable data — cannot be considered universal;
that is, it is not applicable to the entire KC on the up-
per Dniester.

V.2.1. Relative chronology

It follows from the review of the discussed artefacts
that most analogies and formal similarities to the
Bukivna vessel styles come from other KC barrow
cemeteries on the upper Dniester that date to the
culture’s early and classic phases (I — II, less often
III, according to Sulimirski 1968) and its ‘barrowless
variety’ (ground or ‘flat’ cemeteries only), the Bialy
Potok group (Kostrzewski 1928; Makarowicz 2016b;
Makarowicz, Szmyt 2016; Romaniszyn, Makarowicz
2018). Furthermore, many similarities can be found
in materials from northern Romania, specifically from
the Costisa-Komariv-Bilyi Potik complex (sometimes
considered a Moldavian variety of the KC), where
almost all ornamentation elements present in ‘Ko-
marow’ assemblages do appear, and — sporadically —
in the milieu of the Wietenberg culture (Cavruc, Du-
mitroaiu [Eds] 2001; Dascéalu 2007; Munteanu 2010,
Fig. 74, Niculi¢a 2015). Fewer stylistic analogies with
the Bukivna assemblage originate from other TCC en-
claves (especially from the uplands: Matopolska and
Volhynia ones) and the Carpathian Basin cultural mi-
lieu, in particular such cultures as Otomani-Fiizesabo-
ny, Vatya, and Gyulavarsdnd (Bona 1975; 1992; Csdny,
Tarnoki 1992; Bader 1998; David 2002; Thomas 2008;
Olexa, Novacek 2013; 2015; 2017).

Bukivna necropolis archaeological materials with
diagnostic characters that are helpful in drawing divid-
ing and were therefore used to develop a relative chro-
nology include (a) pottery and (b) bronze and gold
objects. Relying on a comprehensive stylistic analysis
of pottery and metal objects, it is possible to rough-
ly determine the interval when excavated barrows
were built and the necropolis was in use. Additionally,
(c) statistical multi-factorial analyses (seriation and
correspondence analysis) were used to determine the
building sequence of five KC barrows from Group I
that were excavated from 2010 to 2014. This point will
not be considered again in this chapter; comprehen-
sive data are presented in Makarowicz et al. 2018).

a. Only some pottery found in features located under-
neath barrows and in ritual deposits is chronologically
diagnostic. No pottery, however, appeared in a suf-
ficiently short period of time to allow researchers to
precisely date the context of a discovery; that is, to de-
termine when the barrows were built and used in the
course of KC development.

The stylistic patterns (ornamentation, macro- and
micromorphological traits) and technology of pot-
tery from Bukivna ‘Komarow’ barrows point to the
classic TCC phase, which is most precisely dated in
its western zone (Gorski et al. 2003; Makarowicz
2010, Tab. 1.6 — 1.14). On the Polish Lowland, this
pertains to 1800 — 1500 BC while on the uplands it is
slightly later: 1700/1600 — 1400/1300 BC (Go6rski 2007,
Plate 34; Makarowicz 2010, Fig. 1.16). The Bukivna
pottery does not show any stylistic traits of the Noua
culture, marking the IV and final stage of the KC on
the upper Dniester according to Sulimirski (1968)
and dating in the south (Moldavia and Transylvania)
to the 16™ — 13™ centuries BC (Sava 1998; 2002:220).
This is an argument for placing the chronology of the
‘Komarow’ stage of the necropolis use to the first half
of the 2™ millennium BC. Due to the low precision
of the relative Costisa culture periodization (and in-
directly of the Costisa-Komariv-Bilyi Potik complex),
setting the culture in northern and central Romanian
Moldavia to ~2100 — 1600 BC (Munteanu 2010:183), it
can only be assumed that certain stylistic traits (vessel
forms, chiefly vases and amphorae, and ornamenta-
tion, for example motifs of incised hatched triangles)
appeared in this cultural milieu earlier than in the KC
and were transmitted further north owing to contacts
with the KC and bilateral cultural exchanges (Makaro-
wicz 2010).

Alternatively, the hatched-triangle motif may — as
mentioned earlier — have a steppe provenance (i.e.,
among the Catacomb, Andronovo, Abashevo, Sintash-
ta, and Srubna cultures), whence this peculiar fash-
ion could have spread west, reaching the Carpathian
Basin and the upper Dniester drainage basin. Next, it
could have become commonplace in the eastern ver-
sion of the TCC. At present, it is not possible to pre-
cisely date the use of some ornamentation patterns
found on Bukivna pottery, for instance, the triangle
motifs. Their punctured versions appear as early as
Phase IC, of the CostiSa culture, ca. 2100 BC (Muntea-
nu 2010, Fig. 33) and at the inception of the Androno-
vo culture (ca. 2000 B). Better results are produced
by the comparison of the chronologies of pottery
stylistic traits from the Bukivna necropolis with Oto-
mani-Fliizesabony culture assemblages. It shows that
certain prototypes (jugs, mugs, and spiral-knob orna-
ments) appeared in the pre-classic and classic phases
of this culture from 1900 — 1600/1550 BC (Gasaj 2002,
Fig. 10).
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The fragmentary information collected so far sug-
gests that — on the strength of comparison of pottery
styles — the KC cemetery in Bukivna must be gener-
ally dated to 1800 — 1500 BC, the period more or less
corresponding to the TCC classic phase (Makarowicz
2010, Fig. 1.7). The pottery stylistic traits of the earlier
barrow and ceramic analogies from the upper Dnies-
ter drainage basin point to the use of Bukivna, Bar-
row 1/11/2013 in the later stage of the CWC, in approxi-
mately the 2" half of the 3™ millennium BC.

A more complex task is to determine the chronol-
ogy of individual barrows that were built at different
times within the classic KC phase. Their stratigraphy
shows that each barrow was built in a single act, but
certainly over a prolonged period of time. Practically
all features located underneath them were found un-
der the original humus layer (in the undisturbed soil),
being slightly sunk into it or placed directly on its
surface. Thus, the under-barrow architecture (graves,
ritual structures) was primary and not secondary. The
same is true for most deposits of vessels and other
objects, accompanied sometimes by small ritual struc-
tures, which were usually placed within or on the
former humus layer. Hence, it can be concluded that
movable finds discovered in each excavated barrow
are contemporary and related to funerary rites and ac-
companying ceremonies.

Another hindrance to the interpretation of the
Bukivna barrow chronology based on the study of pot-
tery style and technology is the varied number of ves-
sels (many vessels from the pre-war investigations are
missing). This prevents a credible comparison of the
co-occurrence of specific vessel and ornamentation
types in particular barrows and the application of sta-
tistical methods to finds from all barrows. Therefore,
only barrows excavated from 2010 to 2014 were in-
cluded when determining the absolute barrow chro-
nology (cf. section V.2.2).

b. A slightly more precise, yet still vague, chronology
of the Bukivna necropolis and some barrows within it
may be drawn by analysing the style of metal goods.
Analogous or stylistically similar bronze pins, brace-
lets, and gold ear wraps were found in the inventories
of various Carpathian Basin cultures and those thriv-
ing in the Basin’s eastern surroundings generally in
Period BA2 according to Reinecke’s periodization, or
more precisely in Phase A2b — ¢, ca. 1800 — 1600 BC
(Fischl et al. 2013:355). According to the Hungarian
chronology (Horvdth 2012:97, Table 2; Jaeger, Kulcsar
2013), these cultures date to the Middle Bronze Age
(MBA 1 - 2), and in the beginning of the slightly later
Koszider horizon, ca. 1600 — 1500/1450 (Fischl et al.
2013:355).

There are no well-dated contexts of the earliest oc-
currences of pins with rhomboid heads analogous to

those types recorded at Bukivna. It seems that they
appeared first in Period BA2 in the milieus of the Wie-
tenberg, Monteoru, Coslogeni, and Sabatinivka-Noua
cultures, which is suggested by certain stylistic details
(cf. comments above). In ‘Komaréw’ barrows, they
are recorded in the earliest horizon (Phase I accord-
ing to Sulimirski 1968), while in the middle Dnieper
drainage basin, rhomboid-head pins are probably
later (Lysenko, Lysenko 2009) and are connected to
the impact coming from the TCC Volhynia and Dnie-
ster enclave in the Teklino horizon (MP-III), dated to
1500 — 1400 BC (Lysenko 2007; Makarowicz 2010, Ta-
ble 1.4).

The dating of nail-headed pins (hat-like pins)
in their genetic centre in the south — in the Car-
pathian Basin — covers the pre-classic and classic
phases of the Otomani-Flizesabony culture. In the
typology of the Vatya culture, the chronology of the
pins in question is even more accurate. It encom-
passes Phase Vatya III and the beginnings of the Koszi-
der horizon, ca. 1700 — 1600/1550 BC (Jaeger, Kulcsar
2013:312f; Fischl et al. 2013:355). A similar dating is
shared by — only fragmentarily preserved — spiral-disc
pins.

The discovery contexts of multi-scroll bracelets
of sheet-metal bands ending in disks point to Period
BA2b - c in Reinecke’s periodization and the MBA in
the Hungarian chronology, and the beginning of the
Koszider horizon around 1800 — 1600/1550 BC.

Sibin-type ear wraps (Lockenringe) appear in the
pre-classic (BA1/BA2 — BA2) and older classic (BA2/
/BA3) phases of the Otomani-Fiizesabony Culture,
ca. 1900 — 1700 BC. They also occur in the Vatya Cul-
ture, in its Phases II and III (1800 — 1600 BC — Fischl
et al. 2013:355f,; Jaeger, Kulcsdr 2013). Thus, they oc-
curred over a relatively long period of time.

In conclusion, it may be claimed that the analogies
to Bukivna metal goods come from a time horizon that
spans a maximum 200 — 250 years (1800 — 1600/1550
BC) and do not show any stylistic traits of Tumulus cul-
ture goods from the Carpathian Basin or objects from
the Noua-Sabatinivka complex (David 2002; Klochko
2001; 2006; Klochko [Ed.] 2011). This is insufficient
to accurately determine the chronology of individual
barrows and show chronological differences between
them. However, by combining the data used for de-
termining a relative chronology, that is, the stylistic
patterns of pottery and metal goods, the ‘Komaréow’
cemetery overall may be dated to 1800 — 1500 BC at
the earliest or very likely to 1750/1700 — 1550 BC.

V.2.2. Absolute chronology

This chapter consists of three subsections. The first
(a) focuses on the dating of the Group I barrows ex-
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cavated in 2010 — 2014. The second (b) discusses the
chronology of the other two barrows for which radio-
carbon determinations have been obtained (Feature
1/11/2013, representing the CWC and Barrow II1/1937,
representing the KC, explored by Smiszko and Siw-
kowna in 1937. Finally, subsection (c) is devoted to
radiocarbon age determinations for particular under-
-barrow features encountered during excavation and
the materials deposited within them. It also covers *C
determinations made from charred wood found in
vessel fills.

a. Material for radiocarbon dating was collected from
several Group I barrows that were excavated at Bukiv-
na in 2010 — 2014. Following radiocarbon analysis, dat-
ing results were Bayesian-modelled by tying radiocar-
bon dates to data from dendrochronological studies
and artefact seriation. This considerably narrowed the
uncertainty ranges of the calendar dates of the con-
struction of individual barrows. The particulars of the
method and the results of its application were pub-
lished by Makarowicz et al. (2018). The present article
presents the results of Bayesian modelling of the pre-
vious set of dates, but expanded to include those that
the cited publication did not consider.

Radiocarbon dating

Due to the scarcity of human remains and their gen-
erally poor organic preservation due to cremation
funerary practices, radiocarbon analysis was primar-
ily conducted on fragments of the charred wooden
structures of under-barrow features (Table V.9). Most
samples were dated in the Poznain Radiocarbon
Laboratory (Goslar et al. 2004). Independently, ten
pieces of charred wood from Barrow 6/2014 (contain-
ing 40 — 120 annual growth rings) were subjected to
dendrochronological analysis, seven of which were
sequenced into a single floating chronology (des-
ignated as BUKOOO1m) that covers 123 years. Since
absolute dendrochronological dating was not pos-
sible, four samples of selected growth rings included
in the floating chronology were radiocarbon dated at
the University of Arizona (Table V.9). Three cremated
bone samples that lacked collagen were dated by ana-
lysing the amount of Y“C in the structural carbonate
(apatite) fraction, extracted by employing the meth-
od described by Lanting, Aerts-Bijma, van der Plicht
(2001). The calibration and Bayesian modelling of “C
ages were carried out using the Oxcal v4.2.3 software
(Bronk Ramsey 2009; Bronk Ramsey, Lee 2013).

Bayesian modelling of calibrated radiocarbon
age determinations

Generally speaking, the Bayesian modelling of cali-
brated “C dates allows researchers to consider chron-
ological information independent of radiocarbon

dating results in order to produce chronologies of

improved accuracy. Prior to the modelling of sample

dates from the Bukivna barrows, the following as-
sumptions were adopted:

— within a single barrow, all features were concur-
rently deposited in the past;

— deposition took place sometime after the wood
sampled for “C dating formed; the extent of the
delay is not exactly known, but does not exceed
the number of annual growth rings of trees avail-
able in the region in question. In other words,
it was assumed that all the fragments of charred
wood found in a barrow came from trees cut down
shortly before the construction of the barrow;

— the time intervals between the calendar dates of
samples included in the floating dendrochrono-
logical scale are exactly known; and

— carbon accumulated in human bones over several
decades prior to an individual’s death.
Additionally, an extended Bayesian analysis as-

sumed that the barrows had been constructed in a se-

quence consistent with seriation and correspondence

analyses results (see Makarowicz et al. 2018).

Bayesian modelling of radiocarbon age deter-
minations from Barrow 6/1/2014

Of the five excavated barrows, the highest number of
1C dates were obtained from Barrow 6/1/2014 (fur-
ther: 6/1/2014). A preliminary analysis of dates from
this barrow is shown in Fig. V9. It was assumed that
each dated piece of wood grew no earlier than 5 years
before its deposition in the barrow. When developing
models using the Oxcal software, this assumption was
considered by moving the probability distributions of
calibrated dates by the time interval whose distribu-
tion (designated as ‘d2’ in Fig. V.9) is shown as Mod-
el A in Fig. V.10. An exception was made for samples
included in the floating dendrochronological scale
(BOKO0001m), of which it was known that the young-
est existing annual growth ring formed 15 years after
the youngest wood sample that was radiocarbon dat-
ed. Furthermore, it was assumed that carbon had ac-
cumulated in the dated human bone (of an individual
who most probably died at the age of 40 — 50 years)
for 30+10 years (Geyh 2001).

From the study, two *C dates were excluded from
samples for which too little carbon was sampled to be
considered reliable: Poz-69116 — a clear outlier from
the others that was also probably inadvertently con-
taminated in the laboratory — and Poz-73405, which
was obtained from the structural carbonate fraction of
a sample of cremated bone.

An attempt to tie the “C dates from Barrow
6/1/2014, transposed in the manner described above,
revealed many dates fit poorly with the model. This
is seen in the low (below 60%; Bronk Ramsey 1995)
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Fig. V.9. Bayesian modelling results of the “C dates from Barrow 6/1/2014 samples. All model parameters are shown in the graph.
Probability distributions ‘d2’ and ‘d3’ are designated as Model A in Fig. V.10

Agreement Index values (Fig. V.10) The low values are
in all likelihood because the wood sampled for radio-
carbon dating formed before the construction of the
barrow, with varying gaps between the formation of
an individual wood sample and barrow construction.
A dendrochronological study suggests that the trees
used to build the barrow were 100 years old when
cut down. Successive modelling attempts assumed
therefore that time intervals between the formation of

wood samples that were dated and the construction
of the barrow were exponentially distributed (a time
constant of 100 years) in the intervals 0 — 100, 0 — 150,
0 — 180 and 0 — 200 years, respectively (Fig. V.10, Mod-
els B — E). Accordingly, distributions of time intervals
‘d3” were assumed (Fig. V.10). They concerned sam-
ples tied to BUKOOO1m dendrochronological scale
(of which the youngest radiocarbon dated sample was
wood that formed when the tree was 110 years old).
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The shape of a non-uniform probability distribu-
tions was chosen because the amount of wood in the
annual growth rings of a tree trunk generally increases
with the age of the tree. However, the exponential
shape of the distributions, in particular the time con-
stant (100 years), were arbitrarily chosen. Hence, to
evaluate the impact of this choice on the modelling
result, a shorter time constant for the exponential
distribution was chosen (50 years) in the last model
(Fig. V.10, Model F).

The results of Models A —F applied to a slightly
smaller set of “C dates were presented (as agreement
indices) in Makarowicz et al. (2018). The publication
claimed that adopting longer time intervals between
wood formation and its deposition in the barrow re-
sulted in a satisfactory agreement of radiocarbon
dates with Models C —F. In this monograph (relying
on a slightly larger set of “C dates), the same mod-
els are also found to be acceptable (Models C - F),
a situation illustrated in Fig. V.11 for Model C only.
This means that pieces of charred wood found in the
barrow came from trees that were between 150 and
200 years old when cut down.

Bayesian modelling of the radiocarbon age de-
terminations from a barrow complex

The seriation of ornamentation characteristics of the
pottery retrieved from the barrows (see Makarowicz et
al. 2018) established their temporal sequence (from
the oldest to the youngest: Barrows 7, 3, 1, 6 and 2).
Considering these data, “C dates for all five barrows
were Bayesian modelled, adopting — as in the case of
Barrow 6/1/2014 — several distribution models (A — F)
with varying time intervals between wood formation

Samples BUKOO001m

Table V.10. Agreement Index values of 'C dates
for the Barrow 6/1/2014 samples obtained for two
models (A and C) of time intervals between the for-
mation of wood and its deposition in the barrow.
In bottom lines: calculated combination agreement
index (A_ ) and the value of the acceptance thre-
shold (A

norm)

Model

Sample

Poz-69113 89% 123%

Poz-72955 339% 97%

Poz-69114 112% 939%

Poz-72956 88% 81%

Poz-69115 59% 67%

BUKO000Im 44% 113%

Poz-69121 13% 77%

Poz-72957 59% 67%

Poz-72958 38% 97%

Poz-73406 155% 87%

Poz-83758 146% 114%

Acomb 20.2% 72.0%

Anorm 21.3% 21.3%

and its deposition in a barrow. It must be added that
in addition to the two dates from Barrow 6/1/2014 dis-
cussed above, three dates for Barrow 1/1/2010 were
also excluded from the modelling of dates for the five

d3
2
E
©
o
o
o
0 40 80 120 160 200
other samples
d2
=
E
©
o
o
a
0 40 80 Year 120 160 200 Fig. V.10. Probability distributions of time
A B c D E F intervals between wood formation and its
deposition in excavated barrows. A-F
- - - —! Models — see Tables V.10 and V.11
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Fig. V.11. Bayesian modelling results of the **C ages of the Barrow 6/1/2014 samples. All model parameters are shown in the graph.
Probability distributions ‘d2” and ‘d3’ are designated as Model C in Fig. V.10
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Fig. V.12. Bayesian modelling results of **C ages of samples collected from all excavated barrows. All model parameters are shown
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Table V.11. Confidence intervals (in years BC) of calendar years of excavated barrows determined using

radiocarbon analysis
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Barrow Model (cal BC)

(probability) A B C D E F
7/1/2014 (68.2%) 1742 - 1712 1723 - 1671 1720 - 1661 1723 — 1660 1721 - 1658 1729 - 1679
3/1/2012 (68.2%) 1713 — 1690 1693 — 1644 1688 — 1626 1689 — 1622 1689 — 1622 1702 - 1651
1/1/2010 (68.2%) 1642 - 1617 1614 — 1595 1609 — 1580 1599 — 1569 1598 — 1562 1613 — 1591
6/1/2014 (68.2%) 1626 - 1613 1608 — 1589 1600 — 1571 1583 — 1551 1576 — 1542 1604 — 1584
2/1/2012 (68.2%) 1625 - 1607 1594 — 1542 1575 - 1531 1564 — 1519 1559 - 1512 1594 — 1549
7/1/2014 (95.4%) 1766 — 1690 1747 — 1640 1747 — 1626 1744 — 1619 1745 - 1619 1750 — 1642
3/1/2012 (95.4%) 1742 - 1683 1713 - 1618 1710 — 1601 1710 -1591 1710 - 1587 1719 - 1619
1/1/2010 (95.4%) 1661 - 1613 1628 - 1578 1618 - 1558 1613 — 1552 1610 — 1545 1625 - 1576
6/1/2014 (95.4%) 1634 — 1608 1613 — 1564 1605 — 1545 1599 — 1538 1595 - 1530 1612 - 1566
2/1/2012 (95.4%) 1632 - 1554 1603 — 1539 1591 - 1510 1581 — 1496 1577 — 1486 1601 - 1525
Amodel 9% 41% 61% 78% 87% 52%

barrows: Poz-58471 and Poz-58549, which were sig-
nificantly older and corresponded to the times of the
Corded Ware culture, and Poz-58472, which was ob-
tained from the carbonate fraction of a bone (and dis-
torted no doubt by the presence of diagenetic carbon-
ate). Moreover, date Poz-53790 for Barrow 3/1/2012
was excluded because it was significantly younger for
reasons that were hard to determine.

Numerical modelling results (68.2% and 95.4%
confidence intervals of calendar dates for individual
barrows and the model agreement indices) are shown
in Table V.11 while Fig. V.12. graphically depicts the
Model C results.

As in the case of Barrow 6/1/2014, Models A and
B (assuming that the dated charcoal samples came
from trees that grew for less than 100 years) did not
produce a satisfactory agreement of sequences for

probability

all dates (Table V.12). In Model F, too, (assuming that
the sampled trees grew for 150 years, but the dated
pieces of wood came mainly from the youngest parts
of the trunks), the agreement index was below the ac-
ceptance threshold (i.e., 60 %; Bronk Ramsey 1995),
whereas, Models C, D and E appear probable.

It is not yet possible to distinguish which of Mod-
els C — E is most accurate. Assuming longer period of
trees growth produces of course a higher agreement
index, but also systematically moves the calculated
confidence intervals of barrow dates towards younger
ages. Since the most accurate model cannot yet be
distinguished, the calendar ages of individual barrows
were set rather conservatively as the sums of intervals
calculated for individual models (Table V.12).

The models allowed the probability distributions
of the time gap between the construction of the first

Fig. V.13. Probability distributions of time gaps
between the construction of successive barrows

120 (according to Model C). Sections in the upper

portion of the graph represent the confidence
intervals of 68.2% and 95.4%
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and last barrows and between the construction of
successive barrows to be determined. The former
time gap was set at 100 — 180 years (with a probabil-
ity of 68.2%) or at 60 — 210 years (with a probability
of 95.4%). Time gaps calculated for various models
(C - E) were very similar; exemplary values calculated
for Model C are shown in Fig. V.13. It is notable that
the probability distributions of gaps between Barrows
7 and 3 (‘7 —3") and Barrows 6 and 2 (‘6 — 2") are very
similar, whereas the gaps between Barrows 3 and 1
(‘3 - 1") and between Barrows 1 and 6 (‘1 — 6”) are lon-
ger and shorter, respectively, than the previous two.
Nevertheless, it is still probable that all the time gaps
were more or less similar in length (c. 35 years).

Table V.12. Calendar ages of excavated barrows
expressed as sums of confidence intervals (CI) de-
termined by Models C — E

Barrow 68.2% CI 95.4% CI

7/1/2014 1723 - 1658 BC 1747 — 1619 BC
3/1/2012 1689 — 1622 BC 1710 - 1587 BC
1/1/2010 1609 — 1562 BC 1618 — 1545 BC
6/1/2014 1600 — 1542 BC 1605 - 1530 BC
2/1/2012 1575 -1512 BC 1591 — 1486 BC

Discussion and conclusions

Bayesian modelling is a good tool for processing
chronological information obtained by #C-dating of
a series of samples. The use of additional chrono-
logical information independent of *C dates helps to
construct a chronology that is more precise than one
that relies solely on radiocarbon dating. As a survey of
work on this subject stresses (Bayliss 2015) and many
concrete examples show (Bayliss, Woodman 2009;
Marciniak et al. 2015; Makarowicz et al. 2018), Bayes-
ian modelling is particularly useful when samples to
be radiocarbon dated are short-lived materials (such
as seeds, twigs, bones), in which case the delay be-
tween a studied archaeological event and the time
when a given material formed (or sometimes when
the final accumulation of carbon took place) is mini-
mal. For this reason, dates from charcoal fragments
are usually avoided in Bayesian modelling because
they may come from tree trunks that grew for many
decades. If it cannot be avoided, “C dates from such
samples are included in models only as termini post
quem.

From the excavated barrows, alas, short-lived ma-
terials suitable for dating were almost absent; hence,
the *C dates obtained from charcoal samples were

used for Bayesian modelling. Unlike most publica-
tions that model charcoal radiocarbon dates using
Bayesian methods, this study considered the effect of
‘old wood’ by including a set of possible probability
distributions for time gaps between wood formation
and barrow construction. This approach was possible
owing to dendrochronological studies that provided
information on how long the trees used to build the
barrows lived.

The obvious problem of a broadly indeterminate
time gap between the formation of a single dated
sample and the studied event (in this case the con-
struction of a barrow) was largely overcome by dat-
ing several samples from one barrow and owing to
the fact that every barrow was built over a short time
period. Therefore, although the dated material was of
rather poor representativeness, information on the
chronology of barrow construction obtained was suffi-
ciently precise to establish the construction sequence
of barrows in Group I. Specifically, it was revealed that
the five excavated barrows were built between the
first half of the 17th and the second half of the 16th
century BC. The time gaps between the construction
of successive barrows (7 -3 — 1 -6 —2) turned out to
have been more or less similar and lasted on average
for c. 35 years.

b. Chronology of Barrows 1/11/2013 and I1I/1937

Explored in 2013, Barrow 1/11/2013 was found to have
been constructed by the earlier CWC relative to the
other Bukivna barrows based on artefactual and ra-
diocarbon data. Three *C determinations were made
on samples from this mound: two dated charcoal frag-
ments collected from the mound, both next to a de-
posited vessel, while the third sample comprised the
cremated bones of an individual buried in an under-
-barrow grave (Table V.9). As expected, the two char-
coal samples produced results consistent with the
Corded Ware cultural attribution following from the
typological analysis of both pottery items recorded
in the barrow as a deposit in its mound and a grave
furnishing. The mound dates indicate the second half
of the 3 millennium BC as the time of barrow con-
struction. In contrast, the date of the cremated bone
diverges from those of the charcoal samples consid-
erably, as its calibration interval falls within the final
quarter of the 2™ millennium BC (Table V9), which
disqualifies it from any further analysis. The mound
dates are almost consistent and at a confidence level
of 95.4% set the period of 2450/2400 — 2200 BC as the
most credible time of barrow construction. Both dates
were calibrated using the Combine command, which
produced an interval of 2351 — 2200 BC as the most
probable (86.2%) one with an A~ value of 120.2%
(Fig. V.14). At a confidence level of 68.3%, the inter-
val can be narrowed to 2256 — 2206 BC (36.9%) and
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Fig. V.14. Barrow 1/1I/2013. Calibration of "C determinations using Combine function (Oxcal v. 4.4.4)

2305 — 2276 BC (20.1%). Hence, it can be claimed with
high likelihood that the ‘episode’ of barrow construc-
tion for Barrow 1/1I/2013 took place within an almost
one-hundred-year time bracket from 2305 — 2206 BC
(57%). It coincides with the final period of the CWC
lifespan in Subcarpathia (Sulimirski 1968; Sveshnikov
1976).

Furthermore, the “C method was used to deter-
mine the age of cremated human bones retrieved
from a mortuary house type features in Barrow
111/1937, excavated by M. Smiszko and I. Siwkéwna in
the 1930s (materials are stored in the Lviv Historical
Museum). The barrow was located outside the two
major barrow lines, but its chronology (3365 = 30 BP;
1698 — 1541 (82.5%) and 1690 — 1614 BC (61.1%) is
similar to that of the younger Group I KC barrows at
Bukivna (see Table V.9).

c. Chronology of features — dated structures and
materials

A total of 12 under-barrow features or ritual depos-
its containing movable finds (e.g., vessels, metal, or
flint artefacts) were radiocarbon dated from barrows
throughout the Bukivna necropolis. A series of ra-
diocarbon determinations were made for samples
of charcoal and cremated bone collected from four
features: Feature 1 in Barrow 6/1/2014 (10 determi-
nations), Feature 3 in Barrow 2/1/2010, 2012 (four
determinations), Feature 1 in Barrow 3/1/2012 (three
determinations) and Feature 2B in Barrow 6/1/2014

(two determinations) and one Deposit (L). They were
jointly calibrated, using the Combine command in
Oxcal v. 4.4.4. For the other features containing arte-
facts as well as ritual deposits, one *C data each was
obtained. The age determinations of the most impor-
tant under-barrow features and deposits are shown in
a graphic (see Table V9, Fig. V.15; Fig. V.16).

V.2.3. Necropolis trajectory and development
principles

The radiocarbon dates combined with the typochro-
nological analyses of pottery and metal artefacts, se-
riation, and the correspondence analysis of pottery
ornamentation (see Makarowicz et al. 2018), a cred-
ible sequence of Bukivna barrow construction was de-
termined. This includes the KC barrows, in particular
Group I, that have been excavated in the Bukivna ne-
cropolis as part of this project.

The first barrows in the necropolis were con-
structed by CWC communities by the second half of
the 3 millennium BC (c. 2400 — 2200 BC), which is
evidenced by the chronology of Barrow 1/1I/2013 from
Group II. This may have been a group/line that also
included other CWC barrows with similar morpho-
logical characteristics (e.g., Barrow 2/II). Based on
the morphology and size of other monuments, most,
however, represented the Komaréw stage of necropo-
lis use. Other excavated barrows did not yield CWC
characteristics, and hence it may be assumed that the
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Barrow 1/1/2010, Deposit L Barrow 1/1/2010, Feature 1
3290:30 BP  1681-1532 BC (95.4%) 326035 BP 1615-1447 BC (95.4%)

Barrow 1/1/2010, Feature 2
3410435 BP
1776-1615 BC (87.5%)

Barrow 3/1/2012, Feature 1

3270£30 BP

Barrow 2/1/2012, Feature 4 3415430 BP
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1768-1630 BC (92.5%)

Barrow 6/1/2014, Feature 1
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336835 BP
3415135 BP
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Barrow 6/1/2014, Feature 2B
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Fig. V.15. Radiocarbon age of the selected features and deposits from Bukivna barrows
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Barrow 6/1/2014, Feature 3
3325+35 BP
1687-1510 BC (95.4%)

Barrow 7/1/2014, Feature 7

5 Sens 3390435 BP
Barrow 7/1/2014, Feature 6 ————— 1873-1625 BC (95.4%)
3300£35 BP
B 1770-1607 BC (89.4%) C

Fig. V.16. Radiocarbon age of the selected features and deposits from Bukivna barrows
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Corded Ware stage of Bukivna necropolis develop-
ment was an initial one. Perhaps the CWC solely erect-
ed barrows in Group II, although this requires further
verification through excavation.

More can be said about the next (and final) stage
of the Bukivna necropolis use by KC communities by
exploring the Group I barrows. The radiocarbon and
artefactual dating of the excavated barrows shows that
they were built between the first half of the 17" cen-
tury and the second half of the 16" century BC. On
average, barrows were likely built every two or three
score years but they may indeed have been raised
more frequently (Makarowicz et al. 2018). In light of
absolute dates, it can be plausibly claimed that the
Group I barrows were not built sequentially, begin-
ning with an ‘initial locus’ or ‘founding barrow’ and
continuing in one direction. Instead, barrows were
added at various times and places, filling, so to speak,
the space planned for them. A linear alignment effect
was thus obtained. Among the excavated barrows, the
first to be built were Barrows 7/1/2014 and 3/1/2012
most likely followed by Barrows 1/1/2010 and 6/1/2014,
with Barrow 2/1/2010, 2012 being the last to be built.
A different (less plausible) sequence is also possible,
whereby the last barrow was placed after Barrows
3/1/2012 and 7/1/2014 and Barrow 1/1/2010 — before
Barrow 6/1/2014. In light of archaeological and statisti-
cal analyses of the radiocarbon dates, Barrow 6/1/2014
was added later to Barrow 7/1/2014, thus creating one
elongated oval arrangement.

The chronology of the Group I barrows is consis-
tent with a *C determination obtained from cremated
bone recovered from one of the barrows excavated
prior to WWII — 11I/1937. This barrow is situated ap-
proximately 350 m to the east of this group (see Chap-
ter IV, in this volume), next to two other monuments
that have not yet been radiocarbon dated.

A total of 19 barrows in the Bukivna necropolis
were excavated, which represent roughly one-third
of all barrows recorded there. The study of features,
artefacts, and organic material recovered from the ex-
cavated barrows suggests that this sample is fully rep-
resentative of the entire necropolis. As in this sample,
two stages of use can be distinguished in the Bukivna
necropolis as a whole. The first related to the funer-
ary activity of CWC communities of an advanced stage
in their development that coincided with the second
half of the 3 millennium BC, while the second cov-
ered the funerary activity of KC groups. After a gap
of 400 — 500 years, the latter communities integrated
their barrows into existing CWC barrow arrangements
(groups, single features), creating their own sacred-
-sepulchral spaces. Since there are no monuments of
an earlier chronology, it may be assumed that perhaps
Barrow Group I at Bukivna was made up exclusively of
Komarow barrows, although this requires further veri-

fication through excavation of additional Group I bar-
rows. Individual barrow groups distinguished there
may be interpreted as ‘small cemeteries’, belonging to
specific lineages and built at a similar time.

Palacopedological and palynological studies (see
Matviishina, Parkhomenko, this volume; Makohonien-
ko, Panfil, this volume; Hildebrandt-Radke et al. 2019)
suggest that the barrows were built in a space where
vegetation had been at least partially thinned out and
at a time when the degree of deforestation initiated in
an earlier period (Final Neolithic in Central European
terms) was lower than that of the final restructuring of
the necropolis in the Middle Bronze Age. Both stages
of necropolis use can be linked to the activity by bar-
row/kurgan communities. Slope analyses in places
where barrows were built show that — in spite of con-
siderable height differences — they were placed on flat-
tened hilltops with inclinations of no more than 3 — 6°
(Makarowicz et al. 2019; Romaniszyn et al. 2021). The
position of the barrows along hilltops is also charac-
teristic; their distribution is primarily concentrated
near the threshold between the flattened hilltops and
their slopes (Makarowicz et al. 2019). In turn, visibility
analyses showed that at Bukivna, the steep and high
slopes of the Dniester River’s right bank obscured the
visibility of this central hydrographical feature from
the barrows. Better visibility was offered by the Valley
of Kiroskilnia, a Dniester tributary, and hilltop ridges.
Barrows were clearly visible from the flattened tops
of hills and valley slopes in the central and western
parts of the study area. Moreover, a high proportion
of intervisibility was recorded between specific bar-
row groups; from each barrow concentration, it was
possible to observe at least one adjacent group (Ma-
karowicz et al. 2019).

The Bukivna necropolis, together with other
Bronze Age cemeteries located in neighbouring locali-
ties, especially in Myluvannia, form a vast barrow or
mortuary landscape (Fontijn 1996; De Reu 2012; Fok-
kens 2012; Bourgeois 2013; Makarowicz et al. 2019),
being a sui generis palimpsest made up of CWC
and KC barrows. Research has shown that it was ul-
timately rearranged in the Middle Bronze Age by KC
communities (Makarowicz et al. 2018; 2019), mak-
ing it sometimes difficult to pinpoint and delimit in-
dividual cemeteries as barrows of differing ages form
segments of larger complexes (Last 2007). Landscape
studies revealed that the barrows were observable
only from certain locations and were not necessarily
constructed in highly exposed places. In light of re-
cent studies, intervisibility between barrows or their
groups was probably the most important aspect for
Middle Bronze Age societies (Makarowicz et al. 2019);
to see other barrows, one had to move along the en-
tire alignment. Such treks along barrow lines must
have involved visits to the resting places of the dead
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from various lineages. Furthermore, movement along
the roads and paths of the time that formed a sacred-
-funerary landscape may have been a metaphor for
a trip to the underworld (Tilley 2010; Makarowicz et
al. 2018).
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VL. An elite Komarow culture necropolis at Bukivna —

summary and conclusions

Introduction

The necropolis in and around Bukivha comprises
several concentrations of barrows, numbering 150 in
all, of which 68 were located within the administra-
tive limits of the village (Makarowicz et al. 2016:39f.,
Fig. IV.2; IV2.a; see Chapt. 11, this volume). Due to the
absence of reliable records of the Bukivna investiga-
tions carried out in the 1930s, the locations of the
13 barrows excavated at that time could not be pre-
cisely identified, not least because they were mostly
scattered in the fields across an open landscape (Bryk
1932a; 1932b; Siwkéwna 1937). The sheer size of the
necropolis and the high number of barrows it in-
cludes makes it one of the largest Middle Bronze Age
barrow cemeteries in the borderlands between Cen-
tral and Eastern Europe and the forest-steppe and for-
est zones. Next to the eponymous cemetery, it is one
of the most important and thoroughly investigated
Komaréw culture necropolises in terms of both the
number of barrows and area it occupies (Sulimirski
1968:149f, Makarowicz et al. 2016:39f; 2018).

The Bukivna necropolis is currently one of the best
studied of all such sites in Western Ukraine. Owing to
the use of state-of-the-art non-invasive investigations,
advanced excavation techniques, many specialist
analyses, and the incorporation of results from earlier
excavations, the current publication offers a bench-
mark for further studies of the Middle Bronze Age in
East-Central Europe.

The typological assessment and relative and ab-
solute dating of Bukivna barrows have borne out
a regularity observed earlier at barrow cemeteries on
the upper Dniester, namely the custom of integrating
“Komarow” barrows into the existing alignments of
Corded Ware culture ones (Sulimirski 1968; Machnik

et al. 2006a; 2006b; 2006¢; Makarowicz 2010a; 2010c;
Machnik et al. 2011; Harmata et al. [Eds] 2013). This
is evidenced by Barrow 1/11/2013 in Group II as well
as archival information (see Chapt. IV, this volume and
Makarowicz et al. 2016a). Archaeometric data and
absolute chronological evidence suggest that the ex-
cavated Group I barrows, representing the Komaréw
culture, were built at different times. Bayesian model-
ling, applied to assess the period of Bronze Age bar-
row use at Bukivna (Makarowicz et al. 2018), bears
out earlier observations by researchers using this
method. It considerably shortens and provides more
realistic timeframes for when the original funerary ac-
tivities in prehistoric cemeteries, either megalithic or
barrow ones, were conducted (e.g. Bayliss, Woodman
2009; De Reu 2012; Aranda-Jiménez, Lozano-Medina
2014; Bourgeois, Fontijn 2015).

A typochronological analysis of pottery and metal
goods from other barrows (e.g., absence of Noua cul-
ture traits) carried out in the 1930s and contemporary
studies on chronology show that “Komaréw” mounds
at the Bukivna necropolis were built in 200 — 250
years. Thus, barrow construction must have been very
intensive, with its dynamic following certainly from
the large demographic potential of Middle Bronze
Age populations in the upper Dniester drainage basin
on one hand, and probably rivalry between particular
lineages and families on the other.

The raising sequence of the Group I barrows that
have been excavated supports the hypothesis that they
were aligned in stages beginning from at least the
Late Eneolithic (second part of the 3rd millennium
BC). The raising of barrows intensified in the Middle
Bronze Age, with successive monuments being scat-
tered along a ‘line’ that was probably designed before-
hand. Sometimes barrows were built close in time or
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even synchronously at either end of the line. This, in
turn, suggests that the necropolis did not develop in
a single direction. What could have guided its builders
was the principle of placing a successive barrow as part
of a smaller cluster, for instance a trio (perhaps reflect-
ing family relationships within a lineage?; Makarowicz
et al. 2018; 2019).

VI.1. Record of rituals

Rituals leading to the raising of a barrow by Komaréw
communities were part of a broader scheme to de-
sign cemetery space with general principles that must
have been known and followed by successive genera-
tions (cf. Chapt. V, in this volume and Makarowicz et
al. 2018; 2019; Romaniszyn et al. 2021). Preliminar-
ies included the selection of a ritual place in both the
physical and symbolic senses. The former concerned
the placement of a necropolis in the field, or its re-
lation to geomorphologic forms, pre-existing barrow
lines, and individual barrows raised previously. The
latter had to consider the relation of each successive
monument to those of one’s own kinship group, spe-
cific families, ancestors, and other individuals related
to the dead person’s lineage or family. For this pur-
pose, the memory of genealogical succession was no
doubt important, and likely curated and transmitted
orally from generation to generation.

At the next stage, the place chosen for a barrow
was adapted and prepared for performing rituals. This
involved the removal of vegetation from, and the flat-
tening of, the hilltop where a barrow was to be built.
From the places where wooden and wooden-stone
graves (mortuary houses) were to be placed, accom-
panied by ritual deposits (pottery, metal, stone and
flint goods) as well as smaller wooden structures,
hearths/fires, and features, humus was often removed
so thoroughly that the builders dug into the parent
rock. It is hard to determine the time it took to per-
form the rituals involved in barrow construction, de-
position of the deceased and other objects, and the
subsequent ceremonial burning of wooden struc-
tures. It certainly took the longest to build complex
wooden grave constructions, calling for earlier prep-
aration of their components, such as procuring, cut-
ting to size, hewing, and assembling logs, boards, and
joining elements. This could have lasted from several
to over a dozen days. Since different structures may
be found at various depths beneath a mound, their in-
stallation was not necessarily synchronous but rather
took place as a sequence of events that extended over
time. However, it is possible that some ritual episodes
took place at the same chronological horizon, for in-
stance, on the same day.

The signal to secure/seal the ritual locus was signi-
fied only by the burning of the last wooden or wood-
en-stone structures together with the body of the de-
ceased and other elements related to these deposits.
This was accompanied by funerary feasts — wakes and
games — and related “fire ceremonies” (burning of
fires) or, generally, the use of fire to purify or sacralise
the land. There were also libations and the intentional
breaking of vessels (pottery shards are found at the
level of original humus). Other ritual activities in-
cluded manufacturing flint tools, as well as regenera-
tion and fertility rites (e.g., placing querns in Barrows
3/1/2012 and 6/1/2014; see also Gorski 2010:375f).
A peculiar funerary rite observed only in Barrow
1/1/2010, was the spilling/scattering of small amounts
of cremated bone between wooden structures — Fea-
tures 1 and 2. The rite must have been performed in
stages as shown by the presence of cremated bone
fragments at various depths (see Chapter IV). The “fi-
nal” funerary rituals must have been attended by large
groups of mourners, and priests — principal partici-
pants in these events (Makarowicz 2010a:277f.).

Being guided by the logic of barrow construction
sequences (barrow stratigraphy), one can safely as-
sume that the earliest features and ritual deposits of
pottery and other objects were either sunk into or
placed atop the bedrock or original humus prior to
the raising of a barrow. Their location followed from
the preliminaries mentioned earlier: the choice of
a place as well as its physical and ritual preparation.
In no Bukivna barrow was the placement of features
— graves, ritual structures, and grave goods — and the
deposition of ritual objects a consequence of ritual
activity performed after a mound was constructed.
In only one case, that of Barrow 1/1I/2013, was an
original Corded Ware culture barrow enlarged by
pouring earth on its top, although this was done in
modern times. Another interesting phenomenon was
observed in relation to Barrows 6/1/2014 and 7/1/2014.
The former — a later one — was joined to the other by
a common mound. Such a connection is rather rare;
an example may be found in a “Komaréw” cemetery
in Pidgoroddia, in the upper Dniester drainage basin
(Makarowicz et al. 2016:433f., Fig. XII:28).

A ritual space was sealed by raising a mound con-
structed of sod blocks cut from the surrounding
ground (Hildebrandt-Radke et al. 2019). The work
could have been done by numerous groups represent-
ing specific lineages headed by specialised teams of
professional builders, as has been proposed in similar
contexts in Denmark (Holst, Rasmussen 2012). The
construction of an average-size barrow mound (i.e., be-
low 20 m in diameter with an original height of 1.5 m)
could take several days, assuming that between one
and several score of people were involved. However,
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due to the complexity of the rituals, it is safe to believe
that this process took much longer. It must be also re-
membered that the construction of a mound was the
final stage — albeit extended in time — in the chain of
rituals outlined above. Pieces of sod were laid tightly
in layers, one next to the other, with vegetation facing
downwards. In some barrows they were laid stepwise
causing the monument too became narrower as it rose
from its base towards the top. During construction,
soil and the materials within it from the barrow sur-
roundings — both earlier than and contemporaneous
with the barrow construction — made its way to the
mound. Turf pieces were either taken from the area
surrounding a barrow, leaving a circular ditch, or were
cut from various places close to a barrow in a haphaz-
ard fashion, leaving depressions where once sod had
been. The use of sod to build barrows was common in
Late Neolithic and Early/Middle Bronze Age cemeteries
in steppe and forest-steppe zones, and in northwest-
ern Europe (Holst, Rasmussen 2012; Bourgeois 2013).
This custom was also characteristic of earlier and later
nomadic communities, for instance the Yamnaya and
Catacomb Cultures (Borisov et al. 2019; Hildebrandt-
-Radke et al. 2019; Tupchiinko et al. 2023).

The sod block barrow construction technique is
known from the first horizon of its use at the Bukiv-
na necropolis, as seen in the mound construction of
‘Corded Ware’ Barrow 1/1I/2013 (see Chapt. IV, this
volume). Furthermore, in addition to the discovery
in this barrow of a corpse buried with furnishings in
a grave, a deposit comprised of a single vessel com-
bined with substantial traces of fire (e.g., ash, charring,
charcoal) may suggest that the custom of ritually de-
positing vessels and other objects may have emerged
much earlier, prior to the ‘Komarow’ stage of Bukivna
necropolis use. Due to a considerable chronologi-
cal difference between the Corded Ware culture and
Komaréw culture use of the cemetery (a hiatus of at
least 400 — 500 years), it is difficult to substantiate and
document this observation without further research.
It appears, nonetheless, that the Bukivna cemetery
proves the previously proposed hypothesis that ‘Ko-
marow’ groups “appropriated” earlier ‘Corded Ware’
sepulchral spaces and the integrated their barrows
into pre-existing barrow lines built much earlier (Suli-
mirski 1968; Makarowicz 2010a; 2010c; Makarowicz et
al. 2016; 2018; 2019).

VI1.2. Under-mound architecture
and funerary rituals

The Bukivna barrows that were geophysically ex-
plored using a magnetometer and subsequently
excavated have revealed a number of diverse struc-

tures that are previously unknown from this or other
Komaréw culture necropolises (Bryk 1932a; 1932b;
Siwkowna 1937; Swiesznikow 1967; Sveshnikov 1990;
Sulimirski 1939; 1964; 1968). Beneath the mounds of
five barrows explored in 2010 —2014 the following
features were recorded: (a) wooden-structure graves,
(b) stone, wooden-stone, and wooden-earthen fea-
tures interpreted as cenotaphs, (c) larger and smaller
wooden ritual structures, (d) hearths/fires, (e) pits of
an indeterminate function, (f) other features of un-
known functions that occurred just once, (g) deposits
of pottery and metal artefacts (with flint tools being
rare), and (h) deposits of stone artefacts. For detailed
descriptions of these deposits, see Chapter IV in this
volume.

a. Typical grave features were unearthed in Bar-
row 2/1/2010, 2012 (wooden frame structure) and
Barrow 6/1/2014 (three wooden graves in the form
of mortuary houses). In the former, a single female
burial was documented, while in the latter — collec-
tive burials of children, and adult females and males.
A large wooden-earth structure from Barrow 111/1937
that was also a grave of this type (mortuary house)
yielded fine cremated bone fragments (Siwkowna
1937; Swiesznikow 1967, Fig. 2; Sulimirski 1968, Plan
37:2). The construction of each of these graves in-
volved substantial labour and structural precision.
Grave 1 from Barrow 6/I/2014 was a typical mortuary
house built of hewn oak logs set upright and bonded
with clay with a board floor (Makarowicz 2019). Fea-
tures 2A and 2B from the same barrow were rectan-
gular coffins of either the box type or pits lined with
thick boards. A wooden grave structure from Barrow
2/1/2010, 2012, in turn, had a frame design, combin-
ing upright elements (cut logs) with horizontal ones
(cut logs and boards). Feature 1 — a pit grave recorded
in ‘Corded Ware’ Barrow 1/1I/2013 — was oval in plan
and trough-like in cross-section, but lacked additional
structures.

Mortuary house type graves are relatively common
throughout the TCC, especially in the barrow ver-
sion of this group; their origins in Neolithic tradition
have already been extensively discussed (Makarowicz
2010a:377 — 383). The closest formal and chronological
Komaroéw culture analogies to Features 1, 2A; and 2B
from Barrow 6/1/2014 are found in Barrow 1 from Bykiv
on the Drohobych Upland and Barrow II from Ivanye
on the Volhynia Upland (Makarowicz 2008; Czopek
et al. 2016). A mortuary house similar in design was
also discovered in Barrow 47 of the eponymous cem-
etery in Komaréw (Sulimirski 1968). Similar features
with a slightly different design that sometimes incor-
porates stone elements have also been recorded in the
western Trzciniec Cultural circle (for more detail see
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Makarowicz 2010a:382 — 383; 2010b:392 —393; Czo-
pek et al. 2016:423 — 428). These were diverse wood,
stone, or wooden-stone structures (for more detail see
Makarowicz 2010a:231 — 242; 2010b). The most spec-
tacular examples come from Dwikozy and Dacharzow
in the upper Vistula drainage basin. These features
were much larger than the Bukivna graves, had a dif-
ferent design, and have been extensively discussed in
the relevant literature (Scibior, Scibior 1990; Florek,
Taras 2003; Makarowicz 2010a:237f). Formally similar,
a collective grave of several individuals was, however,
found in Grabie, site 1, Kujawy, with more identified
in a cemetery in Guciow, site 6 (Gorski, Tyniec 2019).

Another wooden frame grave was recorded in
Bukivna Barrow 2/1/2010, 2012. Graves of this design
— as a general structural principle — were constructed
by many steppe and forest-steppe communities, such
as Mnogovalikova (Babine), Srubna, and Sabatiniv-
ka (Berezanskaya et al. 1986; Otroshchenko 2001).
A similar structure was found in Grave 83 at the Malo-
poloveckoye-3 site that was dated to Horizon MP-IV of
this cemetery (Lysenko 2007, Fig. 36). Similar grave
structures built of wooden logs were also discov-
ered in Barrows 13 and 20 from the eponymous cem-
etery in Komaréw (Sulimirski 1968:108f).

b. Five features recorded in four barrows were prelimi-
narily classified as cenotaphs due to the lack of skeletal
materials within them. Generally, these were structures
of a considerable size and a form similar to graves with
furnishings (Romaniszyn, Makarowicz 2021). Tests of
samples collected from the fill of these constructions
showed that some had a higher phosphorus content
than other, suggesting that their function may have
been funerary (Hildebrandt, Spychalski, in this vol-
ume). Their structure followed two patterns. Four (Fea-
ture 3 in Barrow 1/1/2020, Feature 1 in Barrow 2/2010,
2012 and Features 6 and 7 in Barrow 7/1/2014) con-
sisted of morainic stones arranged roughly in a rect-
angle, one of which (Feature 3, Barrow 1/2010) also
had a ‘passage’. Three did not have fill, while that
of a fourth (Feature 7, Barrow 7/1/2014) was trough-
-like. All were found to contain traces of burnt wood,
which were clearest (the remains of boards) in Fea-
ture 3, Barrow 1/1/2010. Hence, these were deemed
to be stone-wooden structures. Feature 1 in Bar-
row 3/1/2013, had a different design: it was built of
earth and wood, its pit was reinforced with burnt clay,
and it was covered with a layer of black earth. The pit
was also lined with a wooden structure whose boards
doubled as shelves on which vessels were placed.
Wooden-stone or wooden-stone-earth cenotaphs
were recorded in Barrows 34 and 45 from the epony-
mous cemetery in Komaréw (Sulimirski 1968, Plan
19:2, 23:1). Although their drawings are a bit too gen-

eral, it is plausible that they resembled the structures
under discussion in the even arrangement of stone el-
ements that comprised linings with passages.

c. Ritual wooden structures were part of deposits or
were found next to them. Larger ones (Features 1
and 2, Barrow 1/1/2010) were sub-rectangular and re-
sembled platforms built of boards, while smaller ones
consisted of single hewn oak logs, either complete
or split. Vessels were sometimes placed on them, fol-
lowed by the burning of the structure. Feature 3 in
Barrow 6/1/2014 represents a vast, unique structure of
this type, polygonal in shape and having a trough-like
brown-coloured fill, that contained many such small,
irregularly arranged wooden structures next to which
over 20 vessels were placed in several clusters.

Various small burnt wooden structures, which
were unique, did not form regular grave structures,
and were frequently accompanied by pottery, were
recorded in many barrows from Komaréw (Sulimirski
1968). The custom of ritual deposition of clay vessels,
individually or in groups, was very peculiar to the Ko-
mar6éw funerary ritual (Makarowicz et al. 2016a; 2018;
Romaniszyn et al. 2017). It has also been recorded in
Trzciniec barrows in the western zone, for instance,
in such localities as Miernéw, Bejsce, Polesie and
Guciéw in modern Poland (Gorski 2010:369 — 372;
Gorski et al. 2011; Gorski, Tyniec 2019). However,
only in Komarow culture barrows are such vessels so
numerous.

d. Traces of fire were recorded in every excavated bar-
row, including charcoal clusters within specific dimen-
sions, charcoal fragments spread across various layers,
or single charcoal pieces of various size. Additionally,
traces of charring was observed in some graves and
non-grave features. Typical hearths/ffires, having the
shape of irregular polygons or ovals with a specific
thickness, occurred in Barrow 2/1/2010, 2012 (Feature
4), Barrow 3/1/2012 (Feature 2), Barrow 1/11/2013 (Fea-
ture 2), and in barrows excavated in the 1930s (see
Makarowicz et al. 2016a).

Traces of charring, hearths, and fires were also
documented in almost every ‘Komaréw’ barrow from
other cemeteries; hence, it can be argued that the use
of fire was a common element of Middle Bronze Age
funerary practices meant to prepare a ritual place and
bury the dead that was also present in the Trzciniec
circle western zone (Swiesznikow 1967; Sulimirski
1968; Gorski 2010:375f.; Makarowicz 2010a:279).

e. and f. Pits and other features with indeterminate
functions were recorded in Barrow 1/1/2010. Feature 4
was identified as a small oval paved with pebbles, while
Feature 5 was a small pit containing a few cremated
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bone fragments. Feature 6, in turn, comprised the
remains of an unidentified structure of which a few
large daub lumps survived. In Barrow 2/1/2010, 2012,
a concentration of ochre was documented that may
have been connected to a cenotaph (Feature 3). In
Barrow 3/1/2012, platforms built of black earth were
exposed (Features 1’ and 4) and connected to depos-
its of pottery and metal objects. An extensive circular
feature containing three large morainic stones was
discovered in the same barrow. Barrows 6/1/2014 and
7/1/2014, in turn, were found to contain three oval- or
circle-shaped pits (Features 4, 5, and 8) that contained
charcoal fragments (Features 4 and 5) and a vessel
(Feature 8).

g. A separate category of ritual deposits comprised
pottery and metal objects (see Chapter V, in this vol-
ume). From one to several vessels were variously
placed (on their base, side, or bottom up). Some-
times, one vessel was put inside another. Pottery was
usually deposited on the surface of the original hu-
mus, with other placements (deeper — sunk into the
former ground level or shallower — in the mound) be-
ing rare. Some bronze goods, for instance, a pin from
Deposit L, Barrow 1/1/2010, were placed in an organic
container (sack?).

h. Quern-stones (grinding-stones) in the form of
large, flat, trough-like stones were recorded in Bar-
rows 3/1/2012 (one specimen) and 6/1/2014 (two speci-
mens). In the latter case, they were found on the origi-
nal humus level next to pottery and fragments of burnt
logs. The custom of depositing querns is often encoun-
tered in TCC barrows and the graves of Early Bronze
communities and may be linked to ‘vegetative magic’
(Gorski 2010:375; Makarowicz 2010a:187 — 192).

VI.3. Social structure of interred individuals

Crucial for the reconstruction of the social structure
of those interred, an analysis of grave goods and ritual
deposits in barrows was accompanied by a study of
the complexity of under-mound structures (see e.g.
Cobb 1993; Miiller 1994; Parker Pearson 1999; Kadrow
2001:154; Wiodarczak 2006; Makarowicz 2010a:295).

VI.3.1. Burials and grave goods

In the Bukivna cemetery, five burials (Feature 1, Bar-
row 1/11/2013; Feature 3, Barrow 2/1/2010, 2012) were
exposed in which adult males, adult females, and
children were buried (Features 1 and 2A and 2B, Bar-
row 6/1/2014). All the deceased had been cremated in

situ during the burning of wooden (oak) structures
at a high temperature. A feature from Barrow 1, Bar-
row Group II, was a Corded Ware culture grave. Addi-
tionally, between Features 1 and 2 in Barrow 1/1/2010
of Group I, fine fragments of cremated bones
(‘out of situ’?) were recorded, spread over a large
space and too small to be anthropologically identified.
Barely identifiable bone fragments were also found in
a grave from Barrow I11/1937 (Swiesznikow 1967; Suli-
mirski 1968; Makarowicz et al. 2016a). Furthermore,
a single, small cremated bone fragment was recorded
in Vessel 14, Barrow 1/1/2010 (Rennwanz, Pashke-
vich, in this volume) and in one of the vessels from
Grave 1, Barrow 6/1/2014. In the latter case, the bone
fragment found its way to the vessel as a result of
the destruction of the wooden grave structure when
it was burned. A higher phosphorus content in the
earth from some vessels suggests that they may have
been used as mortuary urns (Hildebrandt, Spychalski,
in this volume). However, it could also indicate they
contained animal remains as part of food offerings.
This, in turn, could bear out Jan Bryk’s observation
about urn cremation, but conclusive evidence is lack-
ing (Bryk 1932a; 1932b).

Prestige objects were retrieved made of bronze
(bracelet, pins, unidentifiable ornament, probably
a pendant) and gold (ear wrap) were recovered from
several Bukivna barrows (see Chapter IV, in this volume
and Makarowicz et al. 2016a). These are objects that
were likely the individual property of the deceased
that were deposited in the grave as clothing accesso-
ries. Three pins and an armlet were retrieved from an
extensive feature, probably a grave, in Barrow 111/1937
(Siwkoéwna 1937). A fourth pin and a pendant were
recorded in one of the deposits in Barrow 1/1/2010,
and a fifth was recovered from a destroyed ‘cenotaph’
in Feature 1, Barrow 2/1/2010, 2012. To the south of
Feature 1 (‘cenotaph’) in Barrow 3/1/2012, a pin and
a gold ear wrap were found. These prestigious arte-
facts show some stylistic affinity with those from the
Otomani-Flizesabony, Vatya, and Gyulavarsiand cul-
tures and their eastern neighbours (Sabatinivka and
Wietenberg cultures) and indicate the elite character
of the people buried in the barrows (see ChapterV, in
this volume). Their special status is additionally rein-
forced by the monumentality of some under-barrow
architectural elements. Due to the nature of the fu-
neral ritual (i.e., high temperature, i7 situ cremation)
and because no or very few skeletal remains have sur-
vived, these objects cannot be attributed to a specific
individual. In addition to these presumably rich buri-
als, the Bukivna necropolis yielded burials that lacked
furnishings (Grave 1, Barrow 2/1/2010, 2012) or con-
tained only meagre goods (Graves 2A and 2B, Barrow
6/1/2014 — bone pins and a vessel, Grave 1, the same
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barrow — three vessels). These observations show
that in addition to rich burials and deposits, burials
containing little or no furnishings also occur in the
necropolis.

It appears that, as in other barrow community cem-
eteries, not all Komaréw community members were
buried under mounds (Makarowicz 2010a). Differenc-
es in wealth between particular monuments suggest
that the barrow groups identified at Bukivna were the
last resting places of specific lineages. In these, next to
‘peripheral’ elites, also ordinary members of a given
descent group were also buried. The elites stayed in
contact with distant cultural centres, especially with
highly developed communities, forming a civilisation
centre in the Carpathian Basin and its surroundings
(Makarowicz 2012; Makarowicz et al. 2023). This is
seen in the style of metal goods and the traits of some
vessels that resemble Transcarpathian models.

VI.3.2. Sex and age structure

Human remains other than several cremated bone
fragments within vessels were not recorded dur-
ing the excavations in the 1930s. This is arguably due
to the methods of exploration employed at that time,
which prevented detailed observations. The use of
modern excavation approaches allowed the skeletal
remains of nine individuals to be discovered in the six
barrows excavated from 2010 to 2014, including two
adult females, two adult males, four children, and one
individual of undetermined sex (see Chapter IV and
Slobodian, Szczepanek, in this volume). Human re-
mains were not recovered from all barrows excavated
in recent years. However, the high phosphorus con-
tent of samples collected from various features, espe-
cially ‘cenotaphs’, may suggest that some individuals
were buried as inhumations without cremation and
their bones have completely decomposed in an envi-
ronment unfavourable for organic preservation (see
Hildebrandt-Radke, Spychalski, in this volume).

The sex and age profiles of the few well preserved
individuals interred in graves under barrows at Bukiv-
na are consistent with previous observations through-
out the TCC, especially its western portion (Makaro-
wicz 2010a; Gorski 2017). Specifically, this suggests
a certain degree of equality of sexes and admission of
child burials in barrow contexts. Children were buried
together with adults in collective graves (Features 2A
and 2B, Barrow 6/1/2014) and separately in collective
Grave 1 in Barrow 6/1/2014. Single burials (the adult
female from Grave 3, Barrow 2/1/2010, 2012) and col-
lective ones (the other graves) bear out a more gener-
al observation of the funerary practices of the KC and
the broader TCC that included both individualized
and collective burials.

VI.4. The Bukivna necropolis
and barrow landscapes

The distribution map of Komaréw Culture necropo-
lises on the upper Dniester shows several dozen
cemeteries of various sizes that have been excavated
to date (Makarowicz et al. 2016a; 2018; 2019). In all
cases, Komarow Culture barrows co-occurred with
earlier Corded Ware Culture ones (Sulimirski 1968;
Makarowicz et al. 2019; 2024; Romaniszyn et al.
2021), sometimes forming vast and enduring funerary
landscapes of a palimpsest nature (Fontijn 1996; Bour-
geois 2013; Makarowicz et al. 2018; 2019). Nearly all
comprise several groups of barrows arranged in lines
along the culminations of flat hilltop plateaus between
water-courses.

Barrow cemeteries are found in the southwest of
the Podolia Upland and on the edge of Eastern Sub-
carpathia, where terrain is greatly varied. This region
owes it scenic beauty to the vast and terraced valley of
the Dniester River and its right- and left-bank tributar-
ies. Today, most of the flat watershed ridges between
the river and its tributaries are covered by beech and
beech-spruce-juniper forests; oak forests are found
below. The forest cover, under which most barrow
groups are found, has ensured their preservation to
this day.

Barrows on the upper Dniester, as in many other
parts of Eurasia, usually form smaller or larger linear
or linear-group concentrations, and rarely clusters of
mounds. Barrow groups form lines several hundred
meters to several kilometres long and comprise from
over a dozen to several hundred barrows (Makarowicz
et al. 2016; 2019). Occasionally, this linearity is broken
by smaller barrow clusters or single barrows located
away from larger concentrations.

Palacopedological and palynological studies
show that ¢ 4,200 — 3,800 BC forest communities on
the upper Dniester began to be replaced by mead-
ow-forests and meadows. The process intensified
¢. 3,600/3,500 BC. Late Eneolithic and Middle Bronze
Age barrows in the studied area were thus built in
open inner-forest spaces and later on meadow steppes
covered by diverse grasses (Matviishina, Parkhomen-
ko, this volume; Makohonienko, Panfil, this volume;
see also: Makarowicz et al. 2018; 2019; Hildebrandt-
-Radke et al. 2019).

The visibility of the barrows and their alignments
according to the cardinal directions do not show any
regularity. These are mostly flat areas whose expo-
sures vary. However, a relationship is noticeable be-
tween barrow location and watercourses: cemeteries
were located close to rivers and streams (Makarowicz
et al. 2019). The hills on which barrow groups stand
are therefore often natural watersheds with more or
less linear structures. Barrow alignments within cem-
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eteries in a way reflect this linearity that follows from
geological and geomorphologic conditions.

The palimpsest nature of the investigated necropo-
lises, forming ‘segmented’ barrow landscapes, is seen
in the frequent integration of Middle Bronze Age bar-
rows into earlier alignments of Corded Ware Culture
barrows from the 3 millennium BC. Together, they
co-formed enduring sui generis funerary-sacred spac-
es of rich symbolism and many functions. In Subcar-
pathia, Corded Ware Culture monuments were erect-
ed by the pan-European horizon and this tradition
continued in this region at least until c. 2200 BC. It
was in the Middle Bronze Age that barrow landscapes
on the upper Dniester were significantly restructured,
developed, and in many cases ultimately rearranged
(Makarowicz et al. 2019). After a gap of several hun-
dred years, Komarow Culture communities built their
first barrows c¢. 1,800 BC and continued this custom
for 300 years, which is at least half as long as their pre-
decessors did. This may be interpreted as an attempt
to appropriate the ‘Corded Ware’ past by Komaréw
Culture communities by incorporating existing sacred
space into their funeral rites.

The original and principal function of ‘Komarow’
mounds obviously was to bury the dead. Segmented
barrow landscapes comprised cemeteries of various
sizes, belonging no doubt to particular kinship or de-
scent groups (lineages). With time, the vast barrow
landscapes acquired, apart from a physical (observ-
able) aspect, a ritual (sepulchral, mythological, cos-
mological, and religious) and a social one (as a place
of group member integration/re-integration).

The linearity of barrows may suggest the passage
of time and a connection of successive barrows to an-
cestral graves, thus giving expression to a sui generis
genealogical sequence that was observable to liv-
ing generations. Particular barrow groups comprised
small necropolises, where members of a particular
lineage were probably laid to rest. This interpretation,
well-established in the relevant literature (e.g. Johan-
sen et al. 2004; Bourgeois 2013; Arnoldussen, Drenth
2015; Makarowicz et al. 2019), would, however, re-
quire verification through aDNA analyses of large
numbers of samples (see Juras et al. 2020; Chylenski
et al. 2023). What makes such analyses difficult is the
poor state of bone preservation due to their crema-
tion at high temperatures.

Furthermore, barrow alignments could have
served as signposts along past travel routes. Such
alignments could have been entwined by a network
of paths and local roads, marking general directions
of travel along long-distance watershed trails known
in Volhynia, Podolia, and the upper Dniester area from
historical times. In the 16™ and 17" centuries, for ex-
ample, they were followed by armed Tartar units on
their forays into the Polish Commonwealth/The First

Republic (Makarowicz 2009; Makohonienko 2009).
Barrows and their specific alignments were simultane-
ously graves and markers of a tamed area; they likely
set the jurisdictional limits of particular lineages or
major communities (Makarowicz et al. 2019).

The Bukivna necropolis held single and collective
burials of adult males and females, as well as children.
The rich furnishings of certain decedents suggest that
some persons buried there belonged to local cosmo-
politan elites who interacted with the highly devel-
oped communities of the Carpathian Basin, in par-
ticular populations of the Otomani-Flizesabony and
Costisa cultures from the interfluve of the Dniester
and Prut rivers (Costisa-Komarow-BiatyPotok com-
plex). They communicated their identity by though
objects from other cultural milieus (imports?) or local
imitations (“creative translation” according to Vandkil-
de 2014). Additionally, the necropolis was also the fi-
nal resting place of ‘ordinary’ people, also females and
children, with meagre furnishings. Unusually complex
rituals performed during barrow construction and the
diverse funerary rituals described in this monograph
deserve special attention and more complex investiga-
tions in the future.
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VII. Flint artefacts

Introduction

During archaeological excavations at a Komarow cul-
ture barrow cemetery in Bukivna, Ukraine, in 2010,
2012, and 2013, six barrows were investigated (Bar-
rows 1/1/2010, 2/1/2010, 2012, 3/1/2012, 6/1/2014,
7/1/2014, and 1/11/2013). Altogether, 2,094 flints were
recovered, forming a chronologically diverse as-
semblage (Table VIL.1). The investigated barrows,
excluding Barrow 1/11/2013, were built when the
cemetery was in use during the Middle Bronze Age
(MBA; c. 1,800 — 1,500 BC). Barrow 1/1I/2013 is a re-
sult of the sepulchral activity of an Early Bronze Age
(EBA; 2,400 — 2,200 BC) Corded Ware culture popula-
tion and, in addition to the flints recovered from its
mound, earlier Palaeolithic and Neolithic/Eneolithic
artefacts dominate (Table VIL.1). Nevertheless, 92
of the flints recovered from this barrow and its im-
mediate surroundings were included in this chapter
because their technological characteristics meet the
standards of EBA flint working and bear affinities with
flints from the neighbouring excavated MBA barrows.

VII.1. Methods

The lithic technology used by the Komaréw culture
societies has not yet been the subject of detailed and
multifaceted studies. With the situation being as it is,
the activity of Komaréw communities may only be
connected with the highest probability with flints re-
covered from the mounds and immediate surround-
ings of the five MBA barrows. This does not, however,
mean that it is problematic to select a group of poten-
tial Komaréw artefacts from the surroundings of Bar-
row 1/11/2013.

It is believed that the identified differences fol-
low from the chronological-cultural structure of Bar-
row 1/11/2013 and its surroundings. The artefacts,
found there and believed to be of Early Bronze Age
origin upon close scrutiny, are not closely connected,
as in the other cases, to the building of the barrow
and accompanying rites. It cannot be ruled out, ei-
ther, that the chronological difference between Bar-
row 1/11/2013 and the other barrows is small enough
for some of less characteristic artefacts, despite clear

Table VII.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Chronological structure of flints from the

Bukivna barrows

Barrow 1/1/2010 |2/1/2010, 2012 3/1/2012 1/11/2013 6/1/2014 7/1/2014 Total
n % n % n % n % N % n % n %
MBA 236 | 90.8 160 81.2 134 92.4 92 7.9 184 98.4 142 100 948 453
Palaeolithic 24 9.2 37 18.8 11 7.6 | 1,071 92.1 3 1.6 - - 11,146 54.7
or Neolithic/
/Eneolithic Periods
Total 260 100 197 100 145 100 [1,163 100 187 100 142 100 |2,094 100
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connections to Komaréw flint working, to be associ-
ated after all with the activities of Corded Ware culture
populations. This problem of chronological and tech-
no-typological interpretation concerns inventories
from the other five barrows to a far smaller degree.
In their case, there is no doubt that they were built
in connection with the funeral activities of Komarow
culture communities. Thus, it seems that the adopted
research procedure is appropriate and has produced
the expected results.

While analysing the entire Bukivna flint assem-
blage, a numerically dominant group of older artefacts
dating to the times prior to the location and use of
the cemetery in the MBA was isolated. It comprises
1,146 artefacts that, based on technological and sty-
listic traits, may be assigned for the most part to the
Palaeolithic and several dozen to the Neolithic/Eneo-
lithic. Within this group, older artefacts were identi-
fied by their characteristic techno-stylistic traits and
on the fact that most Palaeolithic artefacts were cov-
ered by a distinct white patina. One has to consider,
of course, a certain narrow margin of error but this
applies only to some uncharacteristic technological
specimens and flint waste that may be equally well
assigned to Neolithic/Eneolithic and MBA produc-
tion. Among the older pieces, there are three frag-
ments of technologically advanced macrolithic blades
(Plate XXVIL:6) and one medium-sized blade (Plate
XXIX:1). It cannot be ruled out that they are products
of Funnel Beaker or Tripillia culture populations. Addi-
tionally, the site yielded several modern firearm flints.

VII.2. Palaeolithic and Neolithic/Eneolithic
Flints

The majority of flints from Bukivna (54.7%) date to
the Palaeolithic of Neolithic/Eneolithic periods; how-
ever, these are primarily represented by flints from
Barrow 1/11/2013.

Despite the older chronological position of Bar-
row 1/11/2013, a small portion of flints recovered from
it (nearly 8%; Table VII.1) were classified as Komarow
flint-working products based on their technological
and morphological characteristics. As a group, when
compared to the inventories from the Komaréw cul-
ture barrows, these have a slightly different techno-
-typological structure, which can be seen in bar charts
(Fig. VIL.1 and Fig. VIL.2).

It is believed that the captured differences follow
from the chronological-cultural structure of Barrow
1/11/2013 and its surroundings. The artefacts found
there are believed to be of Early Bronze Age origin, al-
though upon closer scrutiny, are not closely connect-
ed to the building of the barrow and accompanying
rites as is the case with the other barrows. It cannot

be ruled out, either, that the chronological difference
between Barrow 1/1I/2013 and the other barrows is
small enough for some less characteristic artefacts,
despite clear connections to Komaréw flint working,
to be associated after all with the activities of Corded
Ware culture populations. This problem of chronolog-
ical and techno-typological interpretation concerns
inventories from the other six barrows to a far smaller
degree. In their case, there is no doubt that they were
built in connection with the sepulchral activities of
Komarow culture communities. Thus, it seems that
the adopted research procedure is appropriate and
has produced the expected results.

VIL.3. Early and Middle Bronze Age Flints

The study of the raw materials, technology, and typol-
ogy of the flints is aimed at isolating MBA inventories
connected to the use of the Bukivna barrow cemetery
in the times of the Komaréw culture. The resultant
group of flints comprises 948 specimens. They rep-
resent a consistent and characteristic techno-stylistic
profile that may be related to Trzciniec Cultural Circle
(TCC) production.

Raw Material Structure

Almost all discovered flints are made of local Creta-
ceous raw material that occurs in abundance in the
vicinity of the cemetery. The geology of the site and its
environs makes flint available on the ground surface.
It manifests as large bulbous concretions or equal-
ly sizeable cobbles. Most specimens display typical
traits of Cretaceous flints, for a long time referred to
as south-eastern flint (Krukowski 1920; 1922; Sawicki
1925). In addition to these universally recognizable
“Volhynia” varieties, a less typical Cretaceous black
variety is represented in the studied inventory by sev-
eral specimens. There are also single specimens made
of poorly crystallized raw material of the chert type.
The quality of flint raw material varies considerably,
which is a result of varied exposure to the elements.
A portion of the flints is made of cobbles covered by
well-preserved cortex with no traces that the inter-
nal structure has been disturbed. Others are made
of chunky fragments, with visibly disturbed internal
structures and naturally smoothed outer surfaces.
The overall technological structure of the MBA
flints does not show any relationship between raw ma-
terial quality and specific product groups. However,
obvious raw material and technological tendencies
are evident whereby choice cobbles are frequently
used to make large flakes and, alternatively, chunks
and wind-eroded cobble fragments are employed as
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Fig. VIL.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Bar charts of the technological structures of Early Bronze Age flint
inventories from excavated Bukivna barrows. Colours: blue — n, black — %. a. Barrow 1/1/2010, b. Barrow 2/1/2010, 2012, c. Barrow

3/1/2012, d. Barrow 1/11/2013, e. Barrow 6/1/2014, f. 7/1/2014

Technological categories: 1 — Cores; 2 — Core fragments; 3 — Cortex flakes; 4 — Cortex flake fragments; 5 — Cortex-scar flakes;
6 — Cortex-scar flake fragments; 7 — Scar flakes; 8 — Scar flake fragments; 9 — Para-blades; 10 — Splintered pieces; 11 — Scaled pieces;
12 — Chips; 13 — Chunks; 14 — Instances of re-utilization; 15 — Typological tools; 16 — Bifacial blanks; and 17 — Undiagnostic tools

strike-a-lights. Such technological choices followed
from a pragmatism typical of MBA flint working rather
than specialized technological trends.

A mention must be made of the incredibly diversi-
fied degree and varieties of patination in the case of
particular flints. The patina coat thickness partially
corresponds to chronological groups. Palaeolithic
products are covered by a thick white patina, while
some Neolithic/Eneolithic and MBA ones are only
slightly and unevenly patinated and most bear no trac-

es of patina. This is certainly the result of the impact of
natural post-depositional chemical processes induced
by the natural environment of the site. Their intensity
must have varied locally, producing differences in pati-
nation among younger products observed even with-
in a single barrow.

Finally, re-utilization of older products (Table VII.2)
should be noted. Specifically, seven Palaeolithic speci-
mens coated with a thick white patina bear later re-
moval scars.
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Table VII.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Technological structure of Early Bronze Age

flint inventories from the excavated Bukivna barrows

Product Barrow Total
categories
1/1/2010 2/1/2010, 3/1/2012 1/11/2013 6/1/2014 7/1/2014
2012
n % n % n % n % n % n % n %

Cores 5 2.1 3 1.9 1 0.7 3 3.3 6 33 3 2.1 21 2.2
Core fragments 2 0.8 3 1.9 2 1.5 1 1.1 2 1.1 2 1.4 12 1.3
Cortex flakes 2 0.8 3 1.9 0 0 1 1.1 6 33 6 4.2 18 1.9
Cortex flake 2 0.8 3 1.9 3 2.2 0 0.0 2 1.1 3 2.1 13 1.4
fragments

Cortex-scar 20 8.5 14 8.8 11 8.2 8 8.7 15 8.2 13 9.2 81 8.5
flakes

Cortex-scar 16 6.8 16 10.0 4 3.0 5 5.4 8 4.4 12 8.4 61 6.4
flake fragments

Scar flakes 38 16.1 25 15.6 18 13.4 13 14.1 26 14.1 18 12.7 138 14.6
Scar flake 45 19.1 36 2255 21 15.7 5 5.4 35 19.0 16 11.3 158 16.7
fragments

Para-blades 0 0.0 0 0.0 0 0.0 0 0.0 1 0.5 1 0.7 2 0.2
Splintered 1 0.4 1 0.6 3 2.2 1 1.1 0 0.0 0 0.0 6 0.6
pieces

Scaled pieces 3 13 1 0.6 5 3.7 3 3.3 0 0.0 0 0.0 12 13
Chips 53 225 13 8.1 15 11.3 0 0.0 23 12.5 17 12.0 121 12.8
Chunks 9 3.8 24 15.0 18 13.5 5 5.4 33 17.9 20 14.1 109 11.5
Instances 2 0.8 1 0.6 1 0.7 3 3.3 0 0.0 0 0.0 7 0.7
of re-utilization

Typological 6 | 26 0 | 00 3 2.2 1 1.1 3 1.6 3 2.1 16 17
tools

Bifacial blanks 11 4.7 1 0.6 3 2.2 2 2.2 5 2.7 3 2.1 25 2.6
Non-typological 21 8.9 16 10.0 26 19.5 41 445 19 10.3 25 17.6 148 15.6
tools

Total 236 100 160 100 134 100 92 100 184 100 142 100 948 100
Technological Analysis acteristic flints, the inventories also include hammer-

The technological structure of the Bukivna Komaréw
barrow flint inventories is consistent and uniform
(Table VII.2; Fig. VIL.1). Almost all flints meet the stan-
dards characteristic of the Bronze Age.

Core forms display typical traits indicative of the
“hard hammer” percussion technique. The traces of
removal are deep, while scars left after flake removal
are preserved with prominent “blurred” bulbs of per-
cussion. The outlines of platform edges viewed from
the side are denticulated, which testifies to the large
surface of the removed flake butts and the absence
of any correctional efforts. In addition to such char-

stones and a single hammer flint that bear clear signs
of pounding on their surfaces.

Flints classified as cores come in two basic types.
The first encompasses flat cores that were used for
many purposes and created by applying blows from
the direction of their narrower sides (Plate XII:6;
XX:3 —5; XXI:1; XXX:1). When observed in plane view,
some have characteristic contours with an asymmetri-
cal subtriangular shape, suggesting that they belong
to the sickle group of tool blanks (Plate XXI:1). Their
profiles, however, rule out such a classification and
the other parameters testify to their functions as flake
cores. Technological affinity with this type is shown by



a single core the type of which is sometimes referred
to as ‘Clactonian’ (Plate V:1).

The other core type comprises angular “spheroid”
forms (Plate 1:2; IX:1, 3; XII:7; XIX:1 — 3). Single speci-
mens are believed to have been discarded in the early
working phase (Plate XXXIV:8). Such specimens were
usually worked circularly by choosing a striking plat-
form on the most convenient plane that emerged dur-
ing knapping. Some specimens display traits of mixed
flaking-splintering due to the use of the hard-hammer
percussion technique, but cannot be classified as
splintered pieces per se (Plate IV:8; VII:2).

By analysing a series of large, massive cortex-scar
flakes, an attempt can be made to reconstruct a pecu-
liar kind of flaking technique used in their manufac-
ture whereby large flint cobble fragments are “sliced”
from the core. This must have produced several large
flakes that later served as debitage to manufacture
cores, small bifaces, or other as yet unidentified prod-
ucts. The flakes are rather thick, straight profiled, and
flat fragments of worked cobbles. Most often, their
butts and one of their side edges are not distinguished
from each other but rather run smoothly, coinciding
with the preserved semi-circular sides of flint nodules
(Plate XIII:1, 2). It cannot be ruled out that this tech-
nique above all served to divide preliminarily large
raw material cobbles. This can be borne out by the
presence of cores and bifacial blanks made from such
thick “slice-shaped” flakes. It seems that this knapping
technique did not leave behind exploited cores but
only cobble fragment waste.

Finally, flints were also identified as tools of the
“cutter-chopper” type when processing the Bukivna
inventories. These had peculiar core forms (Plate
XI:5; XXX:4).

The morphology of flake debitage bears out tech-
nological traits observed when analysing core forms.
A vast majority of flakes have flat butts with rather large
surfaces that lack traces of preparatory or correctional
knapping (Plate XX:1; XXIIL:5, 7; XXIV:4; XXVI:1, 7;
XXVIL:1, 3 -5, 7, 8 XXX:2; XXXI:3; XXXIL:6 - 9). Ir-
regular forms of a technical type dominate. Some are
cortex ones, but most have cortex-scar surfaces (Plate
V:3; VIIL:1; XII:3; XIV:5; XV:6; XVII:1; XXII:1, 2). The
morphology of some specimens reveals traits expos-
ing the poor quality of the raw material of the cobbles
(Plate VII:1). These include traces of uncontrolled
chipping caused by damage to the internal structure
and disintegration of the flint into chunks. Besides
this group, rather regular scar flakes were also found.
These are dominated by chunky forms (Plate VI:3;
XI:1, 4, 6; XII:1). Forms with length-to-width propor-
tions that approach or exceed 2:1 are less frequent
(Plate VI:2; XI:2; XIV:1, 2). The profile cross-sections
are either straight or only slightly bent.
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Furthermore, a small group of large flakes with gen-
erally uniform parameters can be distinguished (Plate
I:3; XI:2; XVI:3; XVIL:3; XVIIL:7; XXV:5; XXVIIL:1 - 3).
These are rather massive specimens with straight
profiles and considerable thickness throughout their
length. They should be classed together with the mas-
sive flakes described above that were obtained by
“slicing” flint nodules (Plate VII:3). Such large pieces
of debitage must have been intentionally produced to
make flat cores of the first type discussed above (Plate
XVI:1) as well as relatively smaller core tools. This is
suggested by specimens of this type bearing traces of
preliminary bifacial working (Plate I:1; II1:6; TV:2 — 4;
IV:6; V:2; VI:4; IX:4; XXI:2; XXII:1, 3, 4; XXX:3). Such
massive flakes were sometimes used to make other
tool forms as well (Plate II:1; VIIL:6).

It needs to be stressed that the studied flints do
not include any flakes manufactured while making
bifacial core tools. Nor are there typical “overpassed”
forms with marked bends and opposing removal scars
visible on their surface, excluding one specimen that
could possibly represent this technological group
(Plate XXVII:3).

In the set of ‘Komaréw’ flints, two massive para-
-blades were included as well. Their classification as
blades follows from their metric proportions. The
technological type of these forms is consistent with
the technological canons of decline flint working. Both
specimens, therefore, should be treated as a peculiar
manifestation of the highly variable flaking techniques
used. The slenderness of the specimens most likely
occurred during the flaking stage when it was neces-
sary to remove the edge of a large cobble. A similar
character is shared by some flakes that have blade pro-
portions (Plate VI:2; XI:2; XIV:1; XIV:2; XXV:2; XXVII:8;
XXIX:3).

Finally, the Bukivna flint assemblage also has pe-
culiarly distinctive traits of its own. One is the almost
complete absence of signs of the typical counter-shock
technique (Table VIL.2; Fig. VIL.1). The inventories in-
cluded only six sensu stricto splintered pieces (Plate
VI:1) and twelve scaled pieces. Some flakes show traits
characteristic of removed splinters but certainly they
have not been manufactured from splintered pieces.
Their dense ripples, faceted butts, and the absence of
bulbs of percussion are side effects of the hard ham-
mer percussion technique applied possibly after rest-
ing some smaller cores on a hard support.

Typological Analysis
Relatively few tool types are found in the Bukivna

assemblage — only 39 forms can be considered typo-
logical. The most spectacular among them, four flint
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Fig. VIL.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Bar charts of typological category structures in Early Bronze Age tool
groups from the excavated Bukivna barrows. Colours: blue — n, black — %. a. Barrow 1/1/2010, b. Barrow 2/1/2010, 2012, ¢. Barrow

3/1/2012, d. Barrow 1/11/2013, e. Barrow 6/1/2014, f. 7/1/2014

Typological categories: 1 — Projectile points; 2 — Sickle fragments; 3 — Sickle blanks; 4 — Other biface blanks; 5 — Knife-shaped tools;
6 — Sidescraper-shaped tools; 7 — Retouched flakes; 8 — Formed flakes; 9 — Snapped flakes; 10 — Snapping waste; 11 — “Burins”; 12 —
“Cutters”; 13 — Strike-a-lights; 14 — Hammerstones; 15 — Sickle sheen; and 16 — Other ad hoc tools

projectile points (Plate III:1-3; XXXII:1) include
two specimens that can be considered distinctive
(Borkowski 1987). First specimen is characteristic
of the Corded Ware culture (Plate XXXII:1). Second
specimen can be described as cordiform of the MBA
type (Plate I1I:1). Besides these two, there was one tri-
angular point with a base formed by snapping (Plate
II:2) and one roughly amygdaloid, markedly bent
specimen.

Second, three crescentic knives fragments (Plate
I11:4 — 6; Fig. VIL.3:4; Fig. VIL.4:1, 2) and six blanks pre-

served complete or in fragments (Plate III:4 — 6; IV:1,
2; Fig. VIL.3:5; 2:3) must be mentioned. Each of these
fragmented sickles was originally a finished tool used
for reaping, which is attested by the marked remains
of sickle sheen (Fig. VIL.4:1; 2:2). One of the fragments
has been strongly calcinated and repaired or correct-
ed as a finished sickle. This is testified to by several
minute scars that form a surface next to the cutting
edge and removed the sickle sheen (Fig. VIL.4:2). In
addition, 18 fragments of bifacial blanks were discov-
ered. Being only very preliminarily worked, they can
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Table VII.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Typological structure of the tools from the

Bukivna barrows

Barrow and excavation season
Tool categories 1/1//2010 2/1/2010, 2012 3/1/2012 1/11/2013 6/1/2014 7/1/2014
n % n % n % n % n % n %
Projectile points 3 7.9 0 0.0 0 0.0 0 0.0 0 0.0 1 32
Sickle fragments 3 7.9 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Sickle blanks 5 13.2 0 0.0 0 0.0 0 0.0 0 0.0 1 3.2
Other biface blanks 6 15.8 1 5.9 3 9.4 0 0.0 5 20.8 3 9.7
Knife-shaped tools 0 0.0 0 0.0 3 9.4 0 0.0 2 8.4 1 32
Sidescraper-shaped 0 0.0 0 0.0 0 0.0 1 23 0 0.0 0 0.0
tools
Retouched flakes 6 15.8 7 41.1 5 15.6 9 20.9 8 33.3 6 19.4
Formed flakes 0 0.0 2 11.8 1 3.1 0 0.0 1 4.2 3 9.7
Snapped flakes 7 18.4 0 0.0 10 313 19 44.3 3 125 6 19.4
Snapping waste 3 7.9 0 0.0 1 3.1 3 7.0 0 0.0 0 0.0
Burins’ 0 0.0 0 0.0 2 6.3 0 0.0 0 0.0 0 0.0
,Cutters’ 0 0.0 0 0.0 1 3.1 1 23 0 0.0 1 3.2
Strike-a-lights 3 7.9 S 29.4 4 12,5 8 18.6 b) 20.8 7 22.6
Hammerstones 1 2.6 2 11.8 0 0.0 0 0.0 0 0.0 1 3.2
Sickle sheen 1 2.0 0 0.0 1 3.1 1 23 0 0.0 1 3.2
Other ad hoc tools 0 0.0 0 0.0 1 3.1 1 2.3 0 0.0 0 0.0
Total 38 100 17 100 32 100 43 100 24 100 31 100
Percentage share 38/236 16.1 | 17/160 10.3 | 32/134 239 | 43/92 46.7 | 24/184 13.0 | 31/142 21.8
of tool group
in the inventory

hardly be assigned to a specific type of finished tools
(Plate 1:1; IV:3, 5, 6; V:2; IX:4; XXIV:1, 5).

Another tool category comprises six “knife-like”
flake tools (Plate VIIL:6; IX:2; X:3). Of particular inter-
est is a specimen manufactured from a slender flake
the working edge of which was formed using a slightly
diagonal pseudo-fluted retouch strike (Plate XXXI:1).
It cannot be ruled out that it is an older cultural inter-
polation; however, its overall technological type does
not bar connections to the Komaréw industry, espe-
cially in light of the latest research that has found the
use of such retouch on flints from the Early and Late
Bronze Ages (Libera, Zakoscielna 2013:225 — 227). An-
other “knife-like” form was made from a chunky flake
the width of which was twice its length (Plate XXV:4).
This product is an example of a rather loose attitude
to technological standards. It shows that in an attempt
to obtain an elongated “knife-shaped” form, Koma-

row knappers reached for debitage of both slender
and chunky proportions. In the former case, a lateral
edge was sharpened, whereas the tip was sharped to
obtain a similar final effect in the latter. Another speci-
men that fits into a definable typological category is
a “knife-like” form made from a rather massive flake
(Plate XXI:2). It cannot be ruled out that it is a blank.

A “sidescraper-shaped” tool should also be placed
in the group of typological specimens (Plate XVI:2). Al-
though it was discovered in the surroundings of the ear-
lier Corded Ware culture Barrow 1/11/2013, its connec-
tion to the Komaréw industry should not be ruled out.

As typological artefacts, three core tools were clas-
sified and assigned to the category of cutters (Plate
XI:5; XXX:4). That they were used for this purpose
can be seen from the traces of blows left on the cor-
tex surface opposite to their “cutting edges”. This may
testify to the use of these tools as punches to make
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them more effective. The three tools fall outside the
classification rules hitherto applied to reductive flint
working techniques. Although they are not represent-
ed on typological product lists drafted from other Ko-
marow archaeological sites so far, analogies have been
identified in other TCC tool inventories. For example,
functionally similar tools were found in Jakuszowice,
Matopolska (Budziszewski 1998:324, Fig. 14:1) and
Brwinow, Mazovia (Kowalewski 2013:189, Plate III) in
Poland. They were made from stone and described as
large, splintered pieces. Nonetheless, it is the func-
tion assigned to the tools manufactured in reductive
industries that is most significant. Raw material choice
and manufacturing techniques were only secondary
considerations determined by environmental factors.
This is best illustrated by ceramic technology. In the
Komarow culture oecumene, it was common to use
burnt and comminuted flint cobbles to temper clay
used to manufacture ceramics (Dgbrowski 1972:108,
109, 112; Mogielnicka-Urban 1984:61). This technol-
ogy has not been observed in other parts of the TCC
oecumene where flint was scarce, but non-silica stone

raw materials were found in abundance. Thus, differ-
ences in the raw-materials noted in the Bukivna tools
resulted from the variable sources available in the ex-
ploited environment.

The tool assemblage is supplemented by a group
of flints that lack any characteristics that would allow
them to be assigned with any accuracy to specific ty-
pological categories. They, too, perfectly comply with
the classification rules for reductive industries. The
group comprises 100 complete specimens and frag-
ments of flake debitage that bear various traces of
retouch. Among them, there are seven formed flakes
(that is, having so-called “Clactonian notches” — Plate
XX:1; XXIIL:4; XXIV: 1; XXX:3), 45 specimens shaped by
snapping their edges (Plate VIIL:2, 3, 5; XII:2, 4; XVI:1,
2,4, 5; XVIII:1 — 4; XX:2; XXVI:8; XXXI:6; XXXII:2, 3, 9;
XXXIII:2; XXXIV:5, 14), and seven snapping waste frag-
ments (Plate XV:3, 7, 9). The remainder of the flints in
this group covers various retouched specimens prob-
ably manufactured ad hoc. The formed flints comply
best with the canons of reductive flint working known
from a wide area (Migal 20052a:107; Libera 2006, Table

Fig. VIL.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2010



1). The shaping of edges by snapping used in TCC
flint working was often employed in other areas as
well (Budziszewski 1998:326; Kowalewski 2015). On
several occasions, the Bukivna inventories were found
to contain triangular or rhomboid points shaped in
this way (Plate XX:2; XXXI:6; XXXII:2, 3).

The other tools in this group are retouched pieces
of debitage (Plate II:1, 7; IV:4; VI:2, 3; XII:1, 3; XVII:1,
XXV:1; XXVI:8; XXVII:4, 5; XXXI:3; XXXIV:9). Among
retouched flakes, attention is drawn to the group
of rather massive but relatively small forms with un-
finished flat retouch on the surface (Plate XVIII:0;
XXIII:5, 8; XXVI:1, 5; XXVIII:1; XXXI:7; XXXIII:5). In
most cases, the retouch extends along the cutting
edge next to the bulb of percussion where the flakes
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are the thickest. The purpose of such corrections was
to even out the thickness of the worked piece of deb-
itage. The artefacts seem to be semi-finished prod-
ucts, but because there are no specimens where the
described retouch is more advanced, it is not possible
to determine the purpose of their formation.

As a separate category of non-typological tools,
two specimens of “burins” ought to be classified (Plate
X:2). It cannot be ruled out that they were produced
from a splintering effect using the hard hammer per-
cussion technique. The list of non-typological tools is
closed by four flint hammerstones. These were used
to work flake cores.

The Bukivna flints also include a group of ad hoc
tools. On two flakes, macroscopically observable trac-

Fig. VIL.4. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2010
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es of use micro-retouch were identified (Plate XXX:2;
XXXII:12). On several edges of three scar flakes and
a portion of the distalend surface of one irregular
chunky flake, characteristic traces of sickle sheen
were also found (Plate XI:6). Hypothetically, the for-
mer were used for cutting, while the latter for crush-
ing or grinding plants.

A separate category of ad hoc flint tools, 32 strike-
-a-lights (Plate XXXIII:1; XXXIV:2, 11), bear tell-tale
work traces of edge pounding and crushing. These
primarily comprise flint chunks, but also flakes and
flake fragments and even a fragment of a core flake.

To summarize, the Bukivna barrow cemetery flints
show two quite clear technological trends. The first
is macrolithic in appearance and is represented by
massive flakes obtained by the initial division of a flint
cobble. During successive exploitation stages, they
were used to make flat flake cores or sickle blanks and
other indeterminate bifacial pieces. Among these arte-
facts, clear traits of the debitage type in question are
noticeable (Plate I:1; IIL:6; IV:2, 3, 5, 6; V:2; VI:4; IX:4;
XXI:2; XXII:1, 3, 4; XXX:3). This is indicative of a well-
-planned and consistently implemented technologi-
cal process, ranging from the preparation of suitable
pieces of debitage to their use for various intended
purposes. An important trait of the Bukivna flint in-
ventories, the absence of characteristic waste from the
manufacturing of bifacial core tools, is noticeable even
in its initial stage. Hence, there is a clear gap in the
cohesive picture of this trend, suggesting that there
was a practice of importing massive flakes and blanks
to the Bukivna funeral rites venue. This comment par-
ticularly concerns finished sickles that bear use-wear
traces such as marked sickle sheen. Moreover, it must
be stressed that all of these artefacts were found in
fragments.

The second trend is distinguished by many arte-
facts of poorer workmanship that lack any traits that
would enable them to be placed within a consistent
technological sequence. This trend includes amor-
phous, spheroid cores, numerous medium-sized and
finer, mostly irregular, flakes, splintered and scaled
flint pieces, as well as chunks. They give the impres-
sion of rather random and chaotic working, or at least
that which lacked any precise technological goal. It
appears that objects representing this trend were
manufactured on site and were directly connected to
the functioning of the cemetery.

It is therefore necessary for the purposes of the
above discussion to interpret the data illustrating
similarities and differences between MBA invento-
ries from particular barrows. The bar charts of the
structure of the flint technology from each barrow
(Fig. VIL.1) reveal clear correlations among at least
some artefact categories. Only the structure of flints
considered to belong to the Komaréw culture but

that originate from the earlier Corded Ware culture
Barrow 1/11/2013 distinctly differs from that of the
other barrows. The technological structures of MBA
inventories have only a negligible share of flake cores
and their fragments. The percentage of cortex flakes
is also low, which may indicate that the preliminary
roughing-out of the flakes was carried out elsewhere.
In general, however, there are similarities between
quantitative ratios of cortex-scar flakes to scar flakes
and their fragments, with scar forms being far more
numerous. Furthermore, there is a general inverse
relation seen in the ratio of complete specimens to
their fragments in the case of cortex-scar flakes and
scar ones. With the former, complete specimens dom-
inate over fragments, while with the latter the oppo-
site is true. These general regularities are not easy to
interpret unequivocally, but it may be tentatively as-
sumed that they are related to the nature of the site.
Clear similarities include a very low share of artefacts
produced using the splintering (counter-shock) tech-
nique. Moreover, barrow inventories are similar in
the strong presence of waste forms such as chips and
chunks. The relationships between tool categories
represented in the total Bukivna inventory bear some
semblance as well: typological specimens are the few-
est, there are slightly more bifacial blanks, while non-
-typological tools by far dominate.

There is clearly less similarity between typological
structures observed in selected tool groups (Fig. VIL.2).
In all the barrow inventories, there is a strong presence
of retouched flakes, snapped flakes, and strike-a-lights.
The other categories are not found in all barrow inven-
tories and when present, they occur with varying in-
tensity. It must be assumed that the inventories do not
reflect the system of economic activities. Nor are they
typical grave goods, making up a set of objects sanc-
tioned by custom. Instead, they must have accumulat-
ed in the course of barrow building and funerary rites.

VIL.4. Chronology and Cultural Attribution

In light of the conducted technological analysis,
a large portion of flints discovered while excavating
the Bukivna barrows must be attributed to MBA times
when the cemetery was used by Komaréw culture
communities. This attribution is borne out by both
the techno-stylistic appearance of the flints that result-
ed from the working technique applied and the typol-
ogy of the relatively few identified tool forms.

The study shows that the Bukivna flints are the
products of working local raw materials using the flak-
ing technique. The technological traits of the cores
are fully consistent with the canons of the reductive
flint working technique. Some cores may be assigned
to types found to occur among flints from workshops



discovered in Rybniki (Migal 2005a; 2005b). Some
specimens, for instance, fit the descriptions of Ryb-
niki Type 4 cores (Migal 2005a:91). Presumably, the
observed analogies are indicative of general techno-
logical standardization prevailing across vast territo-
ries in the Middle Bronze Age. The standardization
can be seen best where large flint cobbles were avail-
able. Conversely, little evidence that these technolo-
gies were used are encountered in areas that lack ac-
cess to top-quality raw material in the context of TCC
materials from the Polish Lowland (Domanska, Was
2011:279, Fig. 2:1). A similar chronological indication
is the presence of a “Clactonian” type core.

The technological traits of the vast majority of
flakes presumably show that their manufacture was
not the purpose of the flint working. For the most
part, they are shapeless technical specimens pro-
duced while preparing cores. Relying on the analysis
of the few typological tools available, it can be claimed
that the flakes were not manufactured as debitage for
making specific and concrete tools. Instead, they were
willingly used to make non-typological tool forms for
ad hoc purposes. Conversely, a different technological
significance is carried by a small, albeit morphological-
ly uniform, group of large, straight-profile flakes made
in all likelihood to procure debitage for manufactur-
ing tools. These must have been some relatively small
bifacial forms or double-edged tools of the ‘knife-like’
type.

The set of typological tools identified in the course
of the technological analysis perfectly fits in with the
Bronze Age flint-working canons as well. The EBA cor-
diform projectile point is the best example. Similar
specimens may be connected to the activity of TCC
communities in Mazovia and Podlassia (Borkowski,
Kowalewski 1997; 2013). A close connection to TCC
inventories from other sites may also be seen in the
case of flint sickles. As in Bukivna, they come from
barrow mounds and are often fragmented, which
may signify adherence of these communities to some
widely adopted funerary-rite rules (Wrébel 1989:203;
Libera 2001:83). “Knife-like” tools, as a typological cat-
egory, are also typical of MBA flint working. Of particu-
lar note, a specimen of this type was formed by the
removal of a slightly diagonal fluted retouch flake. Its
overall flake and “knife-like” appearance does not rule
out a connection to the Komaréw industry. The more
so as in the light of the latest studies, such retouch-
ing is found on Early and Middle Bronze Age artefacts
(Libera, ZakoScielna 2013:225 — 227).

Affinities with reductive flint working can also be
seen in the categories of non-typological tools and
in retouching methods. The resulting flakes, known
for their Clactonian notches, fit very well with wide-
spread late flint-working canons (Migal 2005a:107;
Libera 2006, Table 1). A similar artefact is known from
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central Poland; it was found among “Trzciniec” flints
from Site 1 in Polesie (Domanska, Was 2011:279,
Fig. VII.1:1). Edges formed by snapping was also used
in the Middle Bronze Age by TCC communities in
the Polish Lowland (Kowalewski 2015) and Central
Matopolska Upland (Budziszewski 1998:326).

In sum, it can be claimed with absolute certainty
that the studied Bukivna barrow flint inventories
meet the standards of lithic reduction technology.
The Komaréw variation is a successive MBA link in the
development of flintworking that began between the
Late Neolithic and the dawn of the EBA. It was then
that deep and momentous changes took place in
tool technology and typology. The flaking technique
became dominant, while the tool set was greatly re-
duced. Bifacial specimens came to the fore as princi-
pal tools. Against the background of other industries
known from the lifetime of the Komar6éw culture, the
Bukivna assemblage has a distinctive characteristic of
its own. This is evidenced in a clear tendency to make
stone artefacts larger and an almost exclusive use
of the flaking technique, with a near absence of the
“splintering” technique. It appears that this character-
istic is a result of raw-material abundance and will be
confirmed in future studies covering a broader area
delineated by the availability of top-quality south-east-
ern Cretaceous flint.

While the consistency of working and homogene-
ity of ensuing technological traits raise no doubts, it
is difficult to pinpoint the goal of the production of
the Bukivna flints. The resultant tool assemblage is
rather modest and represented by single typologi-
cal specimens. Certainly, they were not the goal of
the flint working undertaken. Nor is the short series
of bifacial blanks the crowning of a perceptible tech-
nological sequence, the more so as the site has not
yielded any tell-tale waste usually produced during
such flint working. With the knowledge we currently
have, the Bukivna flint inventories may be claimed
to reflect the nature of the site they come from. The
absence of any perceptible “economic” aspect may
be a result of the time when they accumulated: dur-
ing the performance of Komarow funerary rites. It is
plausible that some flat cores that are subtriangular
when viewed from above were made as forms resem-
bling bifacial tools that intentionally lacked any sharp
edges. A similar significance may be carried by a series
of flakes that bear traces of preliminary thinning but
were abandoned before the final product was com-
pleted. Another important circumstance is the clear
traces of fire borne by as many as 10 — 20% of artefacts
in most of the studied inventories. In light of these
observations, the Bukivna cemetery flint assemblage
may reflect the performance of some rites and is
therefore a kind of “funeral suite”. With the current
state of research, however, it is hardly possible to find
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source analogies for such an explanation. Hence, it is
difficult to define make rational technological sense of
the Bukivna flint assemblage.

Conclusions

The current knowledge of Komaréw culture flint
working does not offer any data generated by multi-
faceted flint assemblage studies. The shortage of such
background data prevents the results of this study of
the Bukivna flint inventories from being compared
with other Komaréw ones. Presumably, the Bukivna

flint inventories resulted from the performance of Ko-
marow funerary rites. The identified techno-typologi-
cal characteristics most certainly reflect cultural-spiri-
tual rules and not economic ones. Only a comparison
with the results of studies of economic inventories
from settlements and assemblages from other Ko-
maréw cemeteries will situate the Bukivna cemetery
flint assemblage within the Komaréw culture flint in-
dustry. Nonetheless, the size of the studied barrow
inventories and their consistent technological profile
justify their treatment as a valuable statistical sample
and the obtained results offer an important reference
for further investigations.

Plate 1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2010
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Plate II. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2010 (after Razumov et al. 2012)
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Plate III. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2010 (after Razumov et al. 2012)
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Plate IV. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2010 (after Razumov et al. 2012)
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Plate V. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 2/1/2010
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Plate VI. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 2/1/2010, 2012
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Plate VII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 2/1/2010, 2012
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Plate VIII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 3/1/2012
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Plate IX. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 3/1/2012
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Plate X. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 3/1/2012
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Plate XI. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 3/1/2012
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Plate XII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2013
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Plate XIII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2013
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Plate XIV. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2013
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Plate XV. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2013
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Plate XVI. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2013
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Plate XVII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2013
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Plate XVIII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 1/1/2013
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Plate XIX. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 — 1, 2, 4 and Barrow 7/1/2014 - 3
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Plate XX. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 — 3, 4 and Barrow 7/1/2014 - 1, 2, 5
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Plate XXI. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014
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Plate XXII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/2013 — 3, 4 and Barrow 7/1/2014 -1, 2,5
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Plate XXV. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 — 1, 2, 5 and Barrow 7/1/2014 - 3, 4
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Plate XXVI. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 — 2 — 5, 7 and Barrow 7/1/2014 — 1,
6,8
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Plate XXVIII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 — 1, 2 and Barrow 7/1/2014 — 3
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Plate XXIX. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 — 1 — 4 and Barrow 7/1/2014 — 5
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Plate XXX. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 — 2 and Barrow 7/1/2014 -1, 3, 4
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Plate XXXI. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 -1, 4, 5, 7, 8 and Barrow
71/2014-2,3,6
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12 (109)

Plate XXXII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 — 3, 4, 8, 9, 13 and Barrow
71/2014-1,2,5-7,10-12
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Plate XXXIII. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014-2, 3, 6, 7, 9 and
Barrow7/1/2014 -1, 4,5, 8
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Plate XXXIV. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Flint artefacts from Barrow 6/1/2014 — 1, 3, 4, 9, 10, 11, 13 and Bar-
row 7/12013 - 2,5, 6 — 8, 12, 14
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VIII. Metal artefacts

Metal objects from the barrows are highly oxidized.
To determine an approximation of the metal composi-
tion, a spectral analysis of the corroded products was
performed (Table VIIL.1). Fully oxidized fragments
of the pendant and pin head from Barrow 1/1/2010,
as well as the surface of the pin head from Barrows
2/1/2012 and 3/1/2012 were analyzed. Based on the re-
sults of the spectral analysis, it can be concluded that
the tested metal is tin bronze. The high tin content
is explained by the fact that the solid solution of tin
and copper in bronze corrodes first. The bronze arti-
facts also included arsenic, silver, and zinc, and traces
of other elements. The frequency of other elements is
minimal.

The pin from Barrow 2/1/2010, 2012 was made on
a wax model. Traces of its formation can be observed
on the lower surface of the head. These are four
smoothed ribs (Fig. VIII.1:1) and two nail dents be-
tween them near the base of the needle (Fig. VIII.1:2).
The pin model was probably made of one piece of
wax, because there are no traces of modeling seams
where the head passes into the needle. The wooden
pin used to create a hole through the head was par-
tially sealed with wax, creating a model of the needle
(Fig. VIII.1:6), and on the opposite side it was attached
to clay, probably with a wooden pin. As a result, after
filling the mold with metal, a depression was formed
in the needle (Fig. VIIL.1:3). To confirm this, a wax

Table VIII.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Chemical composition (%) of items from

Barrows 1/1/2010 and 2/1/2010, 2012

Metal Barrow 1/I/2010 pin Barrow 1/1/2010 pendant Barrow 2/1/2010, 2012 pin
Cu 13.897 8.511 41.45
Sn 77.996 77.946 54.067
Pb 0.047 - -
Zn 0.117 0.062 0.158
Bi 0.008 - -
Ag 0.204 0.056 0.154
Sb - - 0.642
As 2.346 0.089 1.715
Fe 1.741 5.117 0.272
Au 0.047 - 0.045
Cl 0.541 0.596 0.87

S 2.866 7.233 0.626
P 0.19 0.389 -
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4

5 6

Fig. VIIL.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Macromorphology of pins from Barrow 2/2010, 2012. 1 — ribs on the
lower part of the head; 2 — nail dents at the base of the needle; 3 — recess in the needle from the wooden pin; 4, 5 — experimental
wax model (a — wooden pivot, 6 — pivot to attach the pin); 6 — scheme of the position of the wooden pivot

model of the pin was made. The results of the experi-
ment support the description above and can be seen
in the photo of the model (Fig. VIIL.1:4, 5).

Table VIIL.3. Bukivna, Tlumach raion, Ivano-Fran-
kivsk oblast. Chemical composition of the pin from
Barrow 3/1/2012

Analysis of the chemical composition of the Sibin
. . Metal Content
earring (or hair ornament) from the Barrow 3/1/2012
showed that it was made using electrum — an alloy Sn 39.97%
of gold (75.25%) and silver (23.39%), with a small Si 32.22%
amount of copper (1%) and traces of other elements P 9.076%
(Table VIHZ) Cu 6.635%
Al 4.814%
Table VIIIL.2. Bukivna, Tlumach raion, Ivano-Fran- Mg 3.5%
kivsk oblast. Chemical composition of the Sibin ear- Fe 1.483%
ring from Barrow 3/1/2012 s 0.83%
Metal Content As 0.702%
Au 75.25% a 0.519%
Ag 23.39% Ag 0.06%
Sb 0.056%
Cu 1.0%
Pd 0.033%
Fe 0.18%
Cd 0.029%
Ba 0.14%
Pb 0.027%
Sn 0-05% Zn 0.016%
Ni 0.013%
The last of the analyzed metal artefact was a heav- 7r 0.012%
ily corroded pin from the Barrow 3/1/2012. The results - ' -
of the spectral analysis are presented in Table VIIL.3. Bi 0.008%




In conclusion, it can be stated that the metal prod-
ucts discovered in the burial mounds in Bukivna were
made of tin bronze (pins, pendant). However, the re-
sults of the spectral analysis were influenced by sig-
nificant corrosion of the objects. This made it impos-
sible to determine the real chemical composition of
the metal alloys used. In the case of the Sibin earring,
we are dealing with electrum — an alloy of gold and
silver (electrum).
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IX. Anthropological analyses

Introduction

Cremation is one of the ways of disposing of a dead
body, an intentional process of burning a human or
animal body. In bioarchaeology, forensic medicine and
criminology, this term has several meanings: (1) from
burnt (singed) skeletal remains with traces of soft
tissues to only bone fragments and ashes (Schmidst,
Symes [Eds] 2008), (2) only singed bone remains
without any traces of soft tissues; colour: from grey,
light grey to the shades of white (GrofSkopf 2004).

The main purposes of the examination of the cre-
mated bones include: (a) species identification (i.e.,
distinction of human and animal remains, if any),
(b) estimation of the minimum number of deceased
individuals, (c) determination of the age-at-death and
sex of the individuals present, (d) identification of
signs of physical development and possible pathologi-
cal and/or occupational stress markers on the skele-
tons, and (e) reconstruction of probable details of the
funerary rite (e.g., cremation temperature, position of
the body on the pyre, location of grave goods [contact
or non-contact], etc.).

For the analysis of burnt bone remains, both tra-
ditional anthropological methodology and methods
as well as ones tested in forensic and criminological
medicine were used. For determining the sex and age
of deceased represented by cremated bones, the same
methodology was used as is for inhumations (Alekseey,
Debec 1964; Brothwell 1981; Holck 1986; Buikstra,
Ubelaker 1994; Dokladal 1999; Mays 2002; GrofSkopf
2004; Krenzer 2006; Fairgrieve 2008; Schmidt, Symes
[Eds] 2008). For reconstructing the details of crema-
tion temperature as well as identifying physicochemi-
cal and mechanical changes of the bones, and path-
ological marks on the skeleton, a broad spectrum of

methods has been used (Ortner, Utermohle 1981;
Holck 1986; Grofskopf 2004; Schmidt, Symes [Eds]
2008; Walker et al. 2008; Herrmann et al. 1990).

The minimum number of individuals (MNI) was
assessed based on the presence of the diagnostic ele-
ments that occur either singly or in pairs in the hu-
man skeleton. Differences in bone size and robust-
ness were additionally observed (Grosskopf 2004;
Piontek 2007; Naji et al. 2014).

The temperature at which the remains were cre-
mated is estimated by relying on the colour of burnt
bones. The creamy or creamy-beige colouring of the
remains indicates that the bone was exposed to a tem-
perature of over 800°C (Fairgrieve 2008; Walker et
al. 2008), i. e. a temperature of about 1000 — 1200°C
could have prevailed at the place of cremation. De-
pending on the duration of cremation, some chemical
processes take place in bones, causing changes in the
crystalline structure of bone tissue (respectively in vol-
ume and weight), its mineral composition, as well as
thermal destruction and others (Shehata, Krap 2024).
On the skull bones, there are quite slight and superfi-
cial cracks, mainly on their internal (parts of the neu-
rocranium) but also on the external (fragments of the
splanchnocranium) surfaces. On the limb bone frag-
ments, there are quite deep, mainly transverse cracks,
and patina cracks are present on the articular surfaces.

IX.1. Cremation burial, Barrow 2/1/2010,
2012 (T. Slobodian)

Cremated skeleton remains were found with the re-
mains of a burnt wooden structure in Feature 3 in the
south-western sector of Barrow 1/1/2010, 2012 (see
Chapter IV).
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Table IX.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2010, 2012. Number and weight

of bone fragments from Feature 3

Bone fragment size categories (mm)
Feature 3 (Wahl 1982) Teeth Total
<15 16 -25 26-35 36-45 >46
Fragment count ~ 400 113 38 5 2 23 581
Weight (g) 340 2 342

The examination of the burnt bones showed that
they belonged to one individual, an adult female
(aged 20 — 35 years at death). No animal bones were
recorded. The burial consisted of 581 bone fragments

Fig. IX.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Barrow 2/1/2010, 2012, Feature 3. Burnt remains of a female
skeleton. 1 — skull: A — neurocranium, B — splanchnocranium,
C — unidentified; 2 — postcranial skeleton: D — ribs, E — upper
limbs, F — lower limbs; 3 — unidentified skeletal fragments

of a total weight of 342 g; most (almost 400) did not
exceed 15 mm in length (Table IX.1; Fig. IX.1).

In total, 395 identifiable skull fragments (mostly of
the neurocranium), 106 limb fragments, 17 rib frag-
ments, as well as vertebrae and pelvic bone fragments
were identified (Table IX.2).

Table IX.2. Bukivna, Tlumach raion, Ivano-Fran-
kivsk oblast. Barrow 2/1/2010, 2012. Representation
of skeleton parts based on identified burnt bones
from Feature 3

Skeleton part Fragment count
Skull Total 395
(a) neurocranium (cranium cerebrale) 162
(b) splanchnocranium (cranium viscerale) 45
(c) unidentified (cranium) 188
Spinal column (columna vertebrali) 13
Chest (ossa thoracis) 17
Pelvis (os coxae) 10
Limbs Total 106
Upper limbs (ossa membri superioris) 82
Lower limbs (ossa membri inferioris) 10
Limbs, unidentified (ossa membri) 14
Unassigned 40
Total 581

The most numerous were fragments of the skull
(Fig. IX.1; n = 395). The neurocranium is represent-
ed by 162 fragments, in particular, parts of the fron-
tal bone (including the metopic suture, supraorbital
margin, and zygomatic process; Fig. IX.2), the parietal
bones with sagittal, coronal, and lambdoidal sutures,
and the temporal bones with the squamosal suture,
temporal crest, and petrous part (pars petrosa). Of
the splanchnocranium, 45 fragments have been pre-
served, including the right zygomatic bone, the nearly
complete left and right maxillae with the lower por-
tions of the nasal foramen, and mandibular fragments
with dental alveoli containing preserved tooth roots
(Fig. IX.3).

The postcranial skeleton is represented by 106
fragments of upper and lower limbs and 17 rib frag-



Fig. IX.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Barrow 2/1/2010, 2012. Deceased from Feature 3. Fragments of
the frontal bone with metopic suture, supraorbital margin, and
zZygomatic process

Fig. IX.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Barrow 2/1/2010, 2012. Deceased from Feature 3. Fragments of
the maxillae and mandible

ments. It is worth mentioning that the exploration of
the burial yielded also fragments of vertebrae (their
bodies), the pelvic bone, bones of the hand and foot
(metacarpal and metatarsal bones, phalanges), but
due to the poor state of preservation resultig from
their removal from soil and subsequent processing,
they have not been examined. During excavation, ap-
proximately seven or eight vertebrae were observed
laying in anatomic alignment and that at least the bod-

Anthropological analyses 273

ies of lumbar, thoracic, and most likely cervical verte-
brae had preserved.

A total of 34 fragments of the upper limbs are pres-
ent, comprising humeral and forearm bones, along
with the wrist (carpal) bones. Moreover, three frag-
ments of the left clavicle were identified (a fragment
of the sternal end and two fragments of the acromial
end). The lower limbs include nine fragments of the
distal part of the right femur, a fragment of the articu-
lar surface of the patella, and several fragments of an-
kle bones (tarsals).

The set of skull and postcranial skeletal character-
istics indicate that the bones from the burial in ques-
tion belonged to an adult. This is indicated by such
signs as: minimal prominence of glabella, poorly
marked superciliary arches (score of 1; Buikstra, Ube-
laker 1994:20), low orbit with a sharp supraorbital
margin (score of 2; Buikstra, Ubelaker 1994:19 — 20),
small mastoid process (score of 2; Buikstra, Ubelak-
er 1994:19 — 20), minimal expression of nuchal crest
(score of 1; Buikstra, Ubelaker 1994:19 — 20), mental
eminence is minimally projected (score of 2; Buikstra,
Ubelaker 1994:20), as well as the general gracility of
bones and small entheseal changes (musculoskeletal
stress markers). The age at death is estimated to have
been 25— 35 years (young adult age group). This is
evidenced by the fully open sutures on both external
and internal sides of the cranial vault (i.e., neurocra-
nium), complete fusion of the distal epiphysis of the
femur with its diaphyses, and the completed develop-
ment of the alveoli of the third molar teeth (Buikstra,
Ubelaker 1994:9).

The examination of internal and external skull
surfaces showed traces of pathological processes on
the frontal bone and occipital bones. On the internal
surface of the right orbit vault, cribra orbitalia was
recorded with the traces of healing (Fig. IX.4). On
the internal surface of the right frontal sinus, traces
of chronic sinusitis were discovered, involving the
inflammation of the mucous membrane of frontal si-
nuses. In the area superior to the supraorbital ridges
and along the temporal line on the frontal bone, trac-
es of blood tissue hypervascularization were found
(Fig. IX.5). Traces of a haemorrhage were also found
on the internal side of the occipital bone, in the area
of the groove of the superior sagittal sinus, one of the
greatest venous sinuses of the dura mater (Fig. IX.6).
These changes could be caused by venous blood cir-
culation disorders (e.g., venous stasis, haemorrhages,
venous thrombosis, thrombosinusitis, and others;
Lewis 2004).

Cremated remains vary from black and dark grey
to chalky, with the latter dominating (Table IX.3;
Fig. IX.1).

The bones from Barrow 2/1/2010, 2012 most af-
fected by cremation included fragments of the neu-
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Table IX.3. Cremation temperature of various ske-
leton parts determined relying on bone fragment
colour

Temperature Temperature
according to according to
Skeleton part
¢letonp Herrmann et al.| Walker et al.
2013 (2008)
Neurocranium 700 — 800 °C 800 — 900 °C
Splanchnocranium:
(a) maxilla 700 — 800 °C 800 - 900 °C
(b) mandible 500<600 °C 700 — 800 °C
Ribs 700<800 °C 800 — 900 °C
Forearm (ulna, radius) 700 — 800 °C 800 — 900 °C
Femur (distal end) 500 — 600 °C 600 — 700 °C
Patella 400 — 500 °C over 600 °C

rocranium, ribs, and upper limbs (800 —900 °C),
while a lower combustion temperature affected the
mandible, shoulder girdle and knee (600 —800 °C).
Generally, the temperature ranged between 600 °C
and 900 °C based on the colour of the cremated re-
mains (Fig. IX.7; Walker et al. 2008). Furthermore,
the dendrological analysis of charcoal from the burnt
wooden structure in Feature 3 showed that it had
been built of oak (St¢pnik, this volume). Owing to its
characteristics, this wood species, next to pine and
beech, was most commonly used as fuel in the ritual
of cremation by Bronze Age communities in the mixed
and deciduous forest zone (GrofSkopf 2004:13).

The arrangement of the bones suggests they were
in anatomical order and had not been moved after
the cremation. Moreover, it can be concluded that the

Fig. IX.4. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2010, 2012. Deceased from Feature 3. Cribra

orbitalia on the orbital vault

Fig. IX.5. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2010, 2012. Deceased
from Feature 3. Traces of the hypervascularization of bone tissue on the frontal bone (60X
magnification). Portable microscope; 60 X magnification, eyepiece diameter: 1.5 cm



body lay supine while being burnt. The excavation of
the burial revealed that some of the bones, specifi-
cally the neurocranial fragments and the long bones
of the right lower limb, lay on the wooden structure
and were covered by logs. The other fragments (man-
dible, ribs, fragments of left lower limb) were found
on a slightly lower level (3 -10 cm). This position
may indicate that during cremation a part of the body
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(bones) may have slid down, while another part (skull
bones and those of right lower limb) was “held” in
place by the elements of the structure and remained
in its original position. It is worth mentioning that no
traces of metal were recorded on the bones, which
means that the funerary rite did not involve equipping
the deceased with personal bronze objects.

Fig. IX.6. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2010, 2012. Deceased from Fea-
ture 3. Haemorrhage traces on the internal side of the occipital bone

700° C

Fig. IX.7. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2010, 2012. Deceased from Feature 3. Schematic representa-

tion of temperature distribution during cremation
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IX.2. Cremation burials, Barrow 6/1/2014,
Bukivna cemetery (A. Szczepanek)

Cremated bones from two archaeological features
(Features 1 and 2) from Barrow 6/1/2014 (see Chap-
ter IV) were subjected to anthropological analysis.
Remains of eight individuals were identified. In two
cases from Feature 2, the bone clusters designated as
“Skeleton 1” and “Skeleton 3” comprised the comin-
gled remains of two individuals: an adult and a child.
The remains of the children in both cases were ob-
served to have been placed in the area of the upper
portion of the skeletons of the adult individuals.

Most bones were creamy or creamy-beige colour-
ing only small number of them had a creamy beige-
-grey colour, which indicates that they were burnt
under uneven conditions (e. g., differences in temper-
ature and oxygen supply).

Cremated remains were segregated anatomically
within clusters formed during excavations. In the
course of the segregation, bone artefacts were sepa-
rated from these clusters.

Feature 1

In Feature 1, the remains of three children were iden-
tified: 3 —4, 5 — 6 and 7 — 15 years at death.

Skull A. Child (approx. 3 — 4 years at death), in-
determinate sex.

Bones are thoroughly and uniformly burnt; creamy
colour. The total weight of burnt bone is 353 g. Nu-
merous fragments of delicate neurocranial bones
were identified as well as right and left petrous pyra-
mids, the roots of deciduous teeth, and fragments of
permanent tooth buds (a first molar, premolar, and
canine).

Skull B. Child (7 - 15 years at death), indeter-
minate sex.

Bones are thoroughly and uniformly burnt; creamy
colour. The total weight of burnt bone is 242 g. Nu-
merous fragments of delicate neurocranial bones
were identified as well as right and left petrous pyra-
mids (Fig. IX.8:b, ¢) and a fragment of the left orbital
part of the frontal bone (Fig. IX.8:a).

Skull C. Child (approx. 5 — 6 years at death), in-
determinate sex.

Bones are thoroughly and uniformly burnt; creamy
colour. The total weight of burnt bone is 337 g. Nu-
merous fragments of delicate neurocranial bones
were identified as well as right and left petrous pyra-
mids, the roots of deciduous teeth, the buds of per-

manent teeth (the first incisor, second molar, canine)
and a mandible fragment.

Bones designated D-N. Bones are thoroughly
and uniformly burnt; creamy-beige colour. The total
weight of burnt bones is 164 g. They include small
fragments of long bone shafts belonging to children
whose skulls are designated with letters A, B and C.

Feature 2 (2A and 2B)

“Skeleton 1”

When being excavated, the cremated bones designa-
ted as “Skeleton 1” were divided into clusters marked
with the letters A, B, C and D. Upon anatomical ex-
amination, the bones in clusters were found to articu-
late. The remains of two individuals were identified.
The total weight of burnt bone is 1476 g of which the
bones of at least one child (80 g) mixed with the re-
mains of the upper part of the skeleton of at least one
adult individual.

Adult (aged 20 — 35 years at death), male.
Bones are thoroughly and uniformly burnt; creamy-
-beige colour.

Skull. Fragments of relatively massive neurocrani-
al bones were identified as well as a fragment of the
right petrous pyramid, a fragment of the left frontal
bone with the supraorbital area and marked supercili-
ary arches (Fig. IX.8:h); preserved suture sections are
fully open. Of the splanchnocranium, the right (Fig.
IX.8:f) and left zygomatic bones, both with prominent
marginal tubercles (fuberculum marginale), were re-
corded together with the right and left maxillae with
the roots of permanent teeth in occlusion (Fig. IX.8:g)
and mandible fragments, also with permanent tooth
roots in occlusion (Fig. IX.8:d, e).

Postcranial skeleton. Of the upper limb bones,
the following have preserved: a fragment of the distal
epiphysis of the right humerus (Fig. IX.8:i), diaphyseal
fragments of the humeri, the right ulna (Fig. IX.8:)),
a fragment of the right radius (Fig. IX.8:k — n; glued
from fragments collected in two clusters) with the dis-
tal epiphysis (29 mm wide) and the distal epiphyses
of the left radius (Fig. IX.8:0; 32 mm wide), metacar-
pals (2; Fig. IX.8:t, u), proximal hand phalanges (3;
Fig. IX.8:x — z), intermedial hand phalanx (Fig. IX.8:w)
and a distal hand phalanx (Fig. IX.8:u).

The bones of the lower limbs are represented
by the fragments of femoral and fibulae diaphyses,
a fragment of the distal epiphyses of both femurs
(Fig. IX.8:1, s), fragments of the tibia — a left proximal
epiphysis (Fig. IX.8:q) and a diaphyseal fragment with
the tibial tuberosity (Fig. IX.8:p) and small fragments
of long bone diaphyses and epiphyses.
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Fig. IX.8. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 6/1/2014. Feature 1: a — ¢ — selected skull bone fragments from
skull B. Feature 2, Skeleton 1: d — h — selected skull bone fragments from an adult male, in the frame: location of the selected ele-
ments in the skull; i — z — selected bones from postcranial skeleton, in the frame the reconstructed part of the right radius
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Child (approx. 4 — 5 years at death), indetermi-
nate sex.

Bones are thoroughly and uniformly burnt; creamy-
-beige colour.

Skull. Fragments of delicate neurocranial bones
were identified, including a fragment of the right fron-
tal bone with the supraorbital area. Of the splanchno-
cranium, the following bones have preserved: the left
zygomatic bone, the root of a deciduous tooth, a max-
illa fragment with permanent tooth buds intact, the
bud of the permanent right second maxillary molar,
and fragments of deciduous tooth roots.

Postcranial skeleton. The following bones were
identified: a fragment of the right scapula, a fragment
of the proximal epiphysis of the femur, fine frag-
ments of long bone diaphyses and epiphyses, and
small rib fragments.

“Skeleton 2”

During excavation, the cremated bones were divid-
ed into clusters designated with the letters A and B.
Upon anatomical examination, the bones in some
clusters were found to articulate, suggesting they de-
rived from at least one individual.

Adult (aged 30 - 40 years at death), male.
Bones are thoroughly and uniformly burnt; creamy-
-beige colour. The total weight of burnt bone is 796 g.

Skull. Fragments of relatively massive neurocranial
bones were identified with the left (Fig. IX.9:b) and
a fragment of the right petrous pyramid of the tem-
poral bone; in the area of the lambda point, a lamb-
doid suture Wormian bone (Os incae, Fig. 1X.9:a) is
preserved. Some sutures (sagittal suture) are partially
closed suggesting a more advanced age at death. Of
the splanchnocranium, permanent tooth roots are
preserved.

Postcranial skeleton. The preserved elements in-
clude fragments of vertebral bodies, fragments of the
diaphysis and proximal and distal epiphyses of the left
humerus, fragments of the diaphyses and epiphyses
of femurs, and numerous long bone diaphyseal and
epiphyseal fragments.

“Skeleton 3”

When being extracted, the cremated bones desig-
nated as “Skeleton 3” were divided into three clus-
ters. The remains of two individuals were identified.
The total weight of burnt bones is 1821 g of which
the bones of at least one child (40 g) mixed with the
remains of at least one adult individual.

Adult (20 - 35 years at death), probable female.
Bones are thoroughly and uniformly burnt; creamy
beige-grey colour.

Skull. Numerous fragments of neurocranial bones
were identified with a fragment of the right and the
left (Fig. IX.9:d) and petrous pyramid of the tempo-
ral bone. Of the splanchnocranium, permanent tooth
roots, the left zygomatic bone (Fig. IX.9:¢), and left
mandibular condyle are present.

Postcranial skeleton. The following bones have
been preserved: a fragment of the first cervical verte-
bra (i.e., atlas), the body of a cervical vertebra from
section C3—C6 (Fig. IX.9:e), a fragment of the sacral
base, and small fragments of the vertebrae and ribs.
Of the upper limb, the following bones have been pre-
served: proximal epiphyses of the left and right radii
(Fig. IX.9:f, g). Of the lower limb, the following bones
have been preserved: pelvic fragments, fragments of
the distal epiphyses of the right and left femora (Fig.
IX.9:h, i), proximal (Fig. IX.9:j) and distal (Fig. IX.9:k)
epiphyses of the right tibia, and an intermediate foot
phalanx (Fig. IX.9:1). The cremated material also com-
prises numerous fragments of the diaphyses and
epiphyses of long bones.

Child (approx. 3 years old at death), indetermi-
nate sex.
Skull. Very fine bone fragments from the neurocra-
nium were identified as well as a fragment of the su-
praorbital area of the frontal bone, the right and left
temporal petrous pyramids, deciduous tooth roots,
and a fragment of a permanent tooth bud.

Postcranial skeleton. Rib fragments and a long
bone diaphyseal fragment with an unfused epiphysis
were recovered.

IX.3. Discussion and Conclusions

The examination of cremation burial in the barrow
2/1/2010, 2012, Feature 3 showed that the bones from
this burial belonged to an adult female (aged 20 — 35
years at death). The examination of skull bones re-
vealed traces of pathological processes: cribra orbita-
lia on the orbit vault, a chronic inflammation on the
internal side of the frontal sinus and a haemorrhage
near the superior sagittal sinus groove on the occipital
bone.

The analysis of cremated bones from two archaeo-
logical features (Features 1 and 2) from Barrow
6/1/2014 identified remains of eight individuals. In
Feature 1, the remains of three children were identi-
fied: 3—4, 5—-6 and 7-15 years at death. Remains
designated as “Skeleton 2” belong to an adult male
(aged 30 — 40 years at death). In two cases from Fea-
ture 2, the bone clusters designated as “Skeleton 1”
and “Skeleton 3” comprised the comingled remains
of two individuals: an adult and a child. The remains
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Fig. IX.9. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 6/1/2014. Feature 2, Skeleton 2: a, b — selected skull bone frag-
ments. Skeleton 3: ¢, d — selected skull bone fragments of an adult female; e — | — selected bones from postcranial skeleton of an

adult female

of the children in both cases were observed to have
been placed in the area of the upper portion of the
skeletons of the adult individuals.

The burnt skeletal remains of the deceased were
discovered inside a burnt wooden structure built of
oak logs, which was also used as fuel for the pyre. To all
appearances, after the cremation, neither the human
remains nor the structure were moved. The distribu-
tion of temperature in the pyre, which was 600 — 900°C
and fairly even, was reconstructed on the basis of bone
colour.

The special funerary character of the analysed fea-
tures makes one attempt to determine the time that
could elapse from depositing the deceased within
grave construction to their cremation. In the case of
cremating complete bodies, in addition to the chang-
es in bone colour, high temperature causes character-
istic thumbnail fractures, deformation, and shrinkage
of most elements. It is believed that such changes in
shape and size do not occur during the cremation of
fully skeletonised remains (Binford 1963; Etxeberria
1994; Whyte 2001; Thompson [Ed.] 2015). Interest-
ingly enough, experiments make a clear distinction
between defleshed cadavers and dry bones. Accord-
ing to these studies, only burnt dry bones do not
show any major changes of size and shape but are
characterised by longitudinal cracks and fractures
(Musgrave et al. 2010). Referring to the cremated re-
mains from barrows at Bukivna, it can be said that the

bone fragments are quite large and allow even for the
reconstruction of nearly complete elements. Recon-
structed fragments and larger fractions of long bone
diaphyses show longitudinal cracks and fractures. It
is also worth noting that no thumbnail fractures were
found, although there are small transverse cracks that
form parallel lines. The above observations allow for
a hypothesis that the burning of the features in which
the corpses were placed occurred at the time when
some of the remains were already at a certain stage of
decomposition.
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X. Lithological and geochemical description

of barrow-building sediments

Introduction

Barrows are found in many regions of the world, be-
ing an important element in the funerary rites of pre-
historic and historical societies. An area where barrow
cemeteries are particularly common is the Eurasian
steppes. Once such necropolises are archaeologically
investigated, they are increasingly subjected to inter-
disciplinary investigations. Most often, steppe-zone
barrows are built of homogeneous loess material, on
chernozem and are covered by contemporary soils.
Geo-archaeological barrow investigations have been
used to reconstruct palaeo-environments in recent
years, because they help to determine the rate and
directions of pedogenetic and diagenetic processes
in soils over the last 5,000 years (Zaitseva et al. 2005;
Khokhlova 2007; Alexandrovskiy et al. 2014; Demkin
et al. 2014).

Of the various palaecopedological analyses, micro-
biological, mineralogical (transformation rate of clay
minerals), and micromorphological (Doroszkiewicz,
Matviishyna 1993; Toth et al. 2014; Matviishyna, Par-
chomenko in this volume) ones and those of magnetic
susceptibility are used to reconstruct palaeoclimates
and trace soil evolution (Khomutowa et al. 2007,
Alekseeva et al. 2007; Lisetskii et al. 2014; Peters et
al. 2014). Attempts are also made to reconstruct veg-
etative cover in the past, relying on the palynological
examinations of organic levels (Kvavadze 2006; Kva-
vadze et al. 2007; Kvavadze, Kakhiani 2010; Kvavadze
et al. 2015; Prikhod’ko et al. 2016), and illuminate se-
pulchral rituals by, for instance, analysing honey from
grave deposits (Kvavavdze 2006; Kvavadze et al. 2007,
Kvavadze, Kakhiani 2010).

Furthermore, flora is studied by treating barrow
surfaces as refugia of steppe vegetation (Rowinska

et al. 2010; Sudnik-Wojcikowska, Moysiyenko 2013).

Taken up as a separate question in barrow investiga-

tions, post-deposition processes have an impact on

barrow stratigraphy due to, for instance, bioturbation

(Pietsch 2013). The geo-archaeological investigations

discussed in this chapter are aimed at determining the

lithological and geochemical diversity of barrows in

Bukivna. Specifically, the investigations attempted to

answer the following questions:

1. Does the material from which the barrows were
built show any lithological conformity with the
substratum?

2. Are the sediments of a barrow’s mantles and grave
pits lithologically homogeneous throughout the
barrow profile, from the ceiling to the undisturbed
soil?

3. Does the geochemical composition of the barrows
correspond to their geochemical background?

4. Are there any levels of geochemical component
alimentation in the barrows?

5. How could post-deposition processes have chan-
ged the lithological and geochemical composition
of sediments in the barrows?

6. Do the fills of vessels found in the barrows differ
from the surrounding substrate in terms of litholo-
gy and geochemistry?

X.1. Samples and investigation methods

Samples for sedimentological and geochemical analy-
ses were collected in 2010 — 2014. They were collect-
ed from barrow profiles, as illustrated by the detailed
investigation of Barrow 2 from which samples were
collected to trace the lithological and geochemical
variation of sediments, including contemporary and
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fossil soils, the barrow mound and grave pit level, and
the barrow subsoil (Table X.1).

Samples were also collected from specific places
within the barrows that were excavated: features, ves-
sels, ochre layers, charcoal layers, and layers contain-
ing daub or burnt clay. Altogether, 156 samples were

analysed.

Samples were also collected from specific places

within the barrows that were excavated: features, ves-

sels, ochre layers, charcoal layers, and layers contain-
ing daub or burnt clay. Altogether, 156 samples were
analysed.

The analyses were performed in the laboratory

of the AMU Department of Quaternary Geology and

Table X.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. List of samples collected from Barrows
1/1/2010 (1), 2/1/010, 2012 (2), 3/1/2012 (3), 6/1/2014 (6) and 7/1/2014 (7)

Barrow| Description |[Barrow| Description |Barrow| Description |Barrow| Description |Barrow| Description
No. of location No. of location No. of location No. of location No. of location
(Depth) (Depth) (Depth) (Depth) (Depth)
1 2 3 4 5 6 7 8 9 10
1 NNE part, soil 2 Central part, 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
from mound 23-24m, 50 — 55 cm 200 — 205 cm no. 3
with charcoals, humus layer,
132 -135cm fossil soil
1 Level 2 Podzolic soil 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
165 — 180 cm from barrow 55-60 cm 205-210 cm no. 7
1 NNE part, 2 Podzolic layer — 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
211-216 cm mound 60 — 65 cm 210-215cm no. 11
1 NNE part, 2 0,35 - 0,45 cm, 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
220 - 230 cm 1I fossil soil 6570 cm 215-220 cm no. 12
1 NNE part, 2 feature 3 2 Barrow profile, 2 Barrow profile, 7 Fill of vessel
245 -260 cm 70 =75 cm 220 -225cm no. feature 7
1 E baulk, N part, 2 feature 3, 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
white spot surrounding 75 -80 cm 225-230 cm no. 16
of wood sample
1 Sample of soil 2 Ochre from 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel no.
from mound barrow 80 -85 cm 230 -235cm 17A
2 N - S profile, 2 feature 3 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
N part, 0 — 10 cm 85-90 cm 235-240 cm no. 17
2 N - S profile, 2 feature nr 37 soil 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
N part, sample, vicinity 90 — 95 cm 240 — 245 cm no. 20
10 — 20 cm of a skull, char-
coals
2 N - S profile, 3 Earth and 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
N part, charcoals from a 95 -100 cm 245 - 250 cm no. 22
20-30 cm feature with a pin|
2 N - S profil, 3 SE sector Earth 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
N part, from the vicinity 100 — 105 cm 250 - 255 cm no. 24
30 - 40 cm of a pin
2 N - S profile, 3 feature 1 2 Barrow profile, 2 Barrow profile, 6 Fill of vessel
N part, 105 -110 cm 255 -260 cm no. 25
40 -50 cm
2 N - S profile, 3 feature 4 feature 2 Barrow profile, 6 Earth sample 6 Fill of vessel
N part, with a pin, 110 - 115 cm collected next no. 26
50 - 60 cm earth sample to vessel 6,
with organic matter|
2 N - S profile, 3 NE sector, ALV 2 Barrow profile, 6 feature 1 AL II, 6 Fill of vessel
50 — 55 cm earth from 115 -120 cm + 30 c¢m, soil from no. 29
eolian loess vessel 10 feature 1
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Table X.1 continued

2 4 6 8 9 10
N - S profile, feature 1 sample Barrow profile, NW sector, 6 Fill of vessel
N part, of burnt clay 120 — 125 cm feature 2, no. 31
60 — 65 cm, soil from feature 2
passage: loess —
mound
N - S profile, k.3/2012 N =S, Barrow profile, SW sector, 6 Fill of vessel
N part, S-85m 125 -130 cm feature 1, SW part no. 32
60 —70 cm — earth sample, ex-
ploration level (1)
N - S profile, feature 3 earth Barrow profile, NE sector, 6 Fill of vessel
N part, sample from 130 - 135 cm N-0,87 m, no. 37
70 - 80 cm the vicinity of E-0,76 m,
structure h-292m,
no. 439 — daub
N - S profile, feature 3, soil Barrow profile, feature 1, sample 6 Fill of vessel
70 —75 cm, sample from 135 - 140 cm of burnt clay, no. 38
mound ceiling inside a vessel NW part
N - S profile, Earth from the Barrow profile, SW sector, 6 Fill of vessel
N part, vicinity 140 — 145 cm feature 1, level 1, no. 39
80 -85 cm of vessel 14 (burnt clay)
N - S profile, Soil sample from Barrow profile, SW sector, 7 Fill of vessel
N part, a feature 145 — 150 cm feature 1 soil no. 40
85—-90 cm with a pin sample
N - S profile, Barrow profile, Barrow profile, feature 1, earth 7 Fill of vessel
90 - 95 cm 0-5cm 150 — 155 cm sample, AL III - IV, no. 41
with organic matter|
N - S profile, Barrow profile, Barrow profile, feature 1, soil 7 Fill of vessel
100 — 105 cm 5-10cm 155 — 160 cm sample no. 42
N — S profile, Barrow profile, Barrow profile, SE sector, earth 7 Fill of vessel
N part, 110 - 115 10 - 15 cm 160 — 165 cm from vessel 6 no. 44
N - S profile, Barrow profile, Barrow profile, feature 1, SW part, 7 Fill of vessel
N part, 120 — 125;| 15-20 cm 165 - 170 cm ALI-1II (% 30 cm) no. 46
7,5 m from red clay
barrow centre
N - S profile, Barrow profile, Barrow profile, SW part, feature 1, 7 Fill of vessel
130 - 135 cm 20-25cm 170 - 175 cm ALT—-1I (£30 cm), no. 47
dark soil
N — S profile, Barrow profile, Barrow profile, Feature 1 7 Fill of vessel
140 — 145 cm 25 -30 cm 175 - 180 cm AL I+ 30 cm, no. 48
burnt clay
N - S profile, Barrow profile, Barrow profile, Feature 1, soil 7 Fill of vessel
150 - 155 cm 30-35cm 180 — 185 cm sample, no. 50
ALT (% 10 cm)
N - S profile, Barrow profile, Barrow profile, NW sector, burnt 7 Fill of vessel
160 — 165 cm 35— 40 cm 185 -190 cm clay near vessels no. 51
3&4
N - S profile, Barrow profile, Barrow profile, Feature 1, burnt 7 Fill of vessel
N part, 40 - 45 190 — 195 cm clay from feature no. 52
170 - 175 cm
N - S profile, Barrow profile, Barrow profile, Fill of vessel no. 8 7 Fill of vessel
180 — 190 cm, 45-50 cm 195 — 200 cm no. 54

undisturbed soil
ceiling
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Table X.2. Classification of clastic sediments based on grain size according to the Polish Society of Soil

Science (1976)

SKELETON FRACTION EARTH FRACTION
SUSPENDABLE
FRACTION
STONES GRAVEL SAND SILT CLAY
coarse | medium fine coarse fine coarse | medium fine coarse fine silty silty colloidal
coarse fine
(mm) 200 100 20 10 1,0 0,5 0,25 0,1 0,05 0,02 0,006 0,002
Phi -5 0 1 2 3 4 5

Palacogeography. The grain composition of sediment
samples was assessed using laser diffractometry, which
is capable of determining grain size in particular sam-
ples in the range of 0.002 — 2000 um. The principal pa-
rameters of grain size distribution (mean grain diam-
eter, standard deviation, skewness, and kurtosis) were
calculated on the Phi scale, using the Folk and Ward
formulae (Racinowski et al. 2001) and the GRADISTAT
software, version 4.0 (Blott, Pye 2001 as modified by
Juskiewicz). The conversion of the Phi scale into the
millimetre scale is given in Table X.2.

Additionally, the samples were analysed for loss on
ignition to determine an approximate content of or-
ganic matter. A one-gram sediment sample was roast-
ed at a temperature of 560°C for six hours. The cal-
cium carbonate content was determined by roasting
an incinerated sample for two hours at a temperature
of 950°C.

For the purposes of geochemical analyses, trace ele-
ments were extracted with aqua regia, consistently with
ISO standard 11466 (1995), followed by making filtrates
in 100 ml measuring flasks. Such elements as copper,
zinc, manganese, iron, and lead were determined using
AAS (atomic absorption spectrometry in an acetylene
flame), sodium and potassium were analysed using
AES (atomic emission spectrometry in an oxyacetylene
flame), while calcium was extracted in an acetylene-
-dinitrogen monoxide flame. Phosphorus, in turn, was
determined using the calorimetric method with ammo-
nium molybdate (PN-91 C-04537/09). The geochemical
compositions were analysed at the Chair of Soil Sci-
ence, Poznan University of Life Sciences.

X.2. Lithological and geochemical
description of sediments at the Bukivna
barrow site

The locus of investigations — the Bukivna barrow
cemetery — is situated on vast Ukrainian loess covers
(Fig. X.1). By studying barrow sediments and mounds
as well as features located in them, it is possible to re-
construct above all the characteristics of the original
sedimentation environment.

Loess is a sediment that has been torn away from
subsoil, transported, and then deposited by wind. It
is built of silt particles of a diameter of 2 —50 mm.
Besides silt particles, loess sediments contain sand
(> 50 mm) and clay (< 2 mm) fractions. However,
typical loess is composed of 60 —90% silt (Rousseau
et al. 2007).

Vast and thick loess covers, dating back mainly to
the Mesopleistocene, are common on high river ter-
races and watersheds. They build loess sequences
separated by fossil soils, reflecting climatic fluctua-
tions as a result of which silty material was brought
to the area under investigation. Loess soils of a later
chronology are found on the terraces of large river
valleys. Sometimes, they may also completely mask
small valley forms (Kusiak ez al. 2013).

The granulometric analyses of the material collect-
ed from barrows show that it is built mainly of loam
and silt fractions. In the case of some samples, sand
admixtures are present (from -2 to -1 Phi to 2 to 3 Phi;
Fig. X.2, Fig. X.3, and Fig. X.4). Their share differs de-
pending on the barrow. In extreme cases, the ratio of
the loam to sand fractions was 92.5% (including 6.3%
of clay) to 7.5% and 47.1% (including 1.5% of clay) to
52.9%. In all cases, the analysed sediment can be clas-
sified as loess but was lithologically varied.

The grain size frequency curve shows that a maxi-
mum distribution for most samples was recorded
for the 5 Phi fraction (approx. 20 um), which on the
Udden-Wentworth scale corresponds to coarse loam
(Fig. X.5 and Fig. X.0).

Slightly coarser fractions can be observed in Bar-
rows 6/1/2014 and 7/1/2014. The maximum of the
grain-size frequency distribution is located around
4.5 Phi (about 40 um), which corresponds to coarse
loam (Fig. X.7).

It was observed that all sediment samples were
characterised by a medium grain diameter (interval of
5.3 to 5.9 Phi). The main component of the sediments
was loam, which is called silt in the classification by
the State Geological Institute. In the structure of the
loam fraction, clay has a similar share; it stays between
4 and 7%. A similar frequency of the clay fraction in
loess sediments was found in other areas of loess ali-
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Fig. X.1. Loess distribution in Europe and Asia (Mush, Bettis 2003)

mentation, e.g. in Hungary or Western Europe (Rous-
seau et al. 2007). The quantitative shares of sand, silt,
and clay fractions indicate distance between source
and alimentation areas: the closer source areas are,
the greater the sandy fraction is and the smaller the
finest fractions are. In the case of Ukrainian loess soils,
the small share of fine and extremely fine sand frac-
tions indicates a considerable distance of source areas
from the areas of the deposition of sediments carried
by wind, chiefly as a suspension, over a large distance.

Most samples were characterised by poor and very
poor sediment sorting. This may indicate certain dif-
ferences in the energy conditions of the original sedi-
mentation environment in which a given sediment
was deposited. In the case of barrows, however, an-
other cause should also be considered, namely, the
mechanical shifting of material in the course of bar-
row building (Table X.3 and Table X .4, Figs. X.2 — X.3).

The sediments were also studied for grain-size
distribution skewness. Almost all samples were char-
acterised by positive or very positive grain-size dis-
tribution skewness. Positive skewness, indicating a
share of smaller-than-mean fractions, may suggest that

there were conditions conducive to material deposi-
tion in the course of a massive wind stream transport
or in a massive transfer. One interpretation is that
generally there were conditions to reduce speed, re-
sulting in the immobilisation of grains carried by wind
in saltation and, above all in the case of loess, in sus-
pension (Racinowski et al. 2001). A symmetrical grain-
-size distribution is shown only by samples collected
from Feature 3 in Barrow 2/1/2010, 2012. In addition,
these samples contain more sand. This may suggest
that Feature 3 was buried under a slightly different
material from that used to build the barrow mound.
The former may have been collected from the surface,
because, as it is argued below, surface sediments are
characterised by a slightly higher share of the sand
fraction than that in barrow mounds (see Tables X.3
~X.4).

Next, the flattening of grain-size distribution is not
large in the case of the analysed samples. Leptokurtic
or mesokurtic distributions may indicate stability of
the sedimentation environment or point to an envi-
ronment that is not fully saturated with rubble (Raci-
nowski et al. 2001).
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Table X.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Grain size distribution results according
to the folk-ward method (1957) for samples collected from barrows 3/1/2012 (No. 3) and 2/1/2010, 2012

(No. 2) (without profile samples) and the share of principal lithological types

M Grai CIL
Barrow Sample Description I;:;nme:Zi-n Sorting | Skewness | Kurtosis | Sand Loam (in 1::111)
. Phi Phi Phi % 9
No Phi) (Phi) | (Phi) ®h) | %) | (%) %)

1 2 3 4 5 6 7 8 9
Earth h; 1

3 arth and charcoals — 5.769 1.630 0.341 1.135 8.6 91.4 6.2
from a feature with a pin

3 |SEcarthfromaround 5.804 1.627 0353 1122 7.7 923 63
the pin

3 Feature 1. earth sample 5.560 1.556 0.360 1.179 10.4 89.6 5.1
Feature 4. earth sample

3 from a feature with the 5.750 1.609 0.313 1.125 9.1 90.9 5.8
pin

3 NE, earth from vessel 10 5.881 1.710 0.366 1.088 7.9 92.1 7.4

3 Feature 1. sample of 5.706 1.677 0332 1.071 113 88.7 5.9
burnt clay

3 Barth sample from wood 5.740 1551 0317 1.170 7.7 923 5.6
level

3 Feature 3. soil sample 5.729 1.885 0.188 1.469 113 88.7 5.9
from inside a vessel

3 Barth from around 5.598 1.554 0313 1.216 103 89.7 5.1
vessel 14
Soil sample from

3 . . 5.681 1.561 0.326 1.154 8.9 91.1 5.4
a feature with a pin
F il 1

3 cature 37, soil sample, 5.847 2.101 0.091 1.374 142 85.8 6.8
vicinity of skull
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Table X.3 continued

1 2 3 4 5 6 7 8 9

2 Feature 3 4.961 2.118 0.036 1.561 29.1 70.9 3.7
2 Feature 3, wood sample 4.708 2.269 0.016 1.518 34.6 65.4 4.0
2 Humus layer 5.625 1.592 0.346 1.146 10.2 89.8 5.6
2 Podzolic layer — mound 5.687 1.572 0.354 1.174 8.5 91.5 5.7
2 Ochre from barrow 5.701 1.661 0.387 1.184 9.3 90.7 6.7
2 Charcoals under a tree 5.378 1.588 0.352 1.210 153 84.7 4.8

Table X.4. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Lithological meaning of principal grain size
distribution parameters for samples from Table X.3

Mean Grain

Barrow Sample Description Diameter Sorting Skewness Kurtosis
No. P P ‘ (Phi) (Phi) (Phi)
(Phi)
Earth and charcoals from Very positively skew
3 . . Coarse loam Poor sorting . ry'p . ¥ Leptokurtic distribution
a feature with a pin distribution
SE, earth from around Very positively skew
3 S Coarse loam Poor sorting ) ryAp . Y Leptokurtic distribution
the pin distribution
. Very positively skew e
3 Feature 1, earth sample Coarse loam Poor sorting S Leptokurtic distribution
distribution
Feature 4, earth sample from Very positively skew
3 ) .p Coarse loam Poor sorting . y'p . Y Leptokurtic distribution
a feature with the pin distribution
. Very positively skew e
3 NE, earth from vessel 10 Coarse loam Poor sorting C Mesokurtic distribution
distribution
Feature 1, sample of burnt Very positively skew
3 ’ P Coarse loam Poor sorting ) ry-p . Y Mesokurtic distribution
clay distribution
Earth sample from wood Very positively skew
3 P Coarse loam Poor sorting . ry-p ey Leptokurtic distribution
level distribution
Feature 3, soil sample from . Positively skew o
3 . 3 P Coarse loam Poor sorting L y Leptokurtic distribution
inside a vessel distribution
. Very positively skew e
3 Earth from around vessel 14 | Coarse loam Poor sorting C Leptokurtic distribution
distribution
Soil sample from a feature Very positively skew
3 . p Coarse loam Poor sorting . ry-p . Y Leptokurtic distribution
with a pin distribution
Feature 37, soil sample Symmetrical
’ ’ Coarse loam Very poor sortin Leptokurtic distribution
3 vicinity of skull VP & | distribution P
Symmetrical Very leptokurtic
2 Feature Very coarse loam Ve 00T SOrtin;
3 2 YP 8 distribution distribution
Symmetrical Very leptokurtic
2 Feature 3, wood sample Very coarse loam Ve 00T SOrtin, T L
3 P 2 VP & | distribution distribution
Very positively skew
2 Humus layer Coarse loam Poor sorting . ry.p . Y Leptokurtic distribution
distribution
. . Very positively skew o
2 Podzolic layer — mound Coarse loam Poor sorting o Leptokurtic distribution
distribution
. Very positively skew o
2 Ochre from barrow Coarse loam Poor sorting . Leptokurtic distribution
distribution
. Very positively skew o
2 Charcoals under a tree Coarse loam Poor sorting Leptokurtic distribution

distribution
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Interesting results were provided by a profile ex-
tracted from the central portion of Barrow 2/2010,
2012, which was sampled every 5 cm. The samples en-
compass all the structural elements of the barrow rep-
resented in the profile from its ceiling all the way to its
foundation — undisturbed soil. As mentioned earlier,
the chief lithological characteristic of the barrows is
a relatively high homogeneity of sediments. However,
when the vertical profile of the mound in question
was sequentially sampled, certain variations in grain
size parameters, and organic matter and calcium car-
bonate content were noted together with patterns in
these variations.

When analysing the granulometric composition of
the barrow down to a depth of 40 cm, a decreasing
trend of mean grain diameter is observed. The coars-
est sediments occur in close-to-surface layers. The
mean grain diameter for samples closest to the sur-
face is slightly above 4.5 Phi. Below a depth of 50 cm,
there are homogeneous sediments with a lower range
of variation from 5.4 to 5.7 Phi. It must be observed,
however, that the variation consists only in the refin-
ing of very fine and fine sand in the sand fraction in
favour of the loam fraction, and the clay fraction with-
in, towards the profile base (Fig. X.8 and Fig. X.9; Ta-
ble X.5).

g

This variation may be a result of the impact of
post-deposition processes on the soil profile. From
the time the barrow was built, contemporary soil had
begun to form while in the soil profile, the process-
es of organic-matter mineralisation, podzolization,
and lessivage (moving clay components and wash-
ing them through into deeper soil levels) intensified
as did other biogeochemical processes induced by
living organisms. Furthermore, more sandy samples
are slightly better sorted, have less positive skewness
figures and higher kurtosis values. These are the con-
sequences of the lithological composition of the bar-
row-mantle surface sediments described earlier.

The share of organic matter in the whole barrow
is small; it peaks at slightly above 1% (in the organic
level of contemporary soil). From other barrow cem-
eteries, for instance Pidlisivka in the middle Dniester
drainage basin, similar observations were noted re-
garding the distribution of organic matter (Pietrzak et
al. 2014).

Organic matter in sediments and soils undergoes
constant change. It involves mineralisation, decom-
position, the rise of mineral compounds, and humi-
fication, that is, decomposition combined with the
re-synthesis of humic compounds. It is believed that
33 to 80% of organic matter undergoes mineralisa-

Fig. X.8. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Stratigraphy of Barrow 2/1/2010, 2012: from base — loess barrow substra-
tum, barrow mound with various soil levels in the profile, organic layer in the ceiling — contemporary soil
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Table X.5. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Lithological meaning of principal grain size
distribution parameters for samples of the geological profile shown in Fig. X.9 (Barrow 2/1/2010, 2012)

Depth (cm) | Mean Grain Diameter | Sorting (Phi) Skewness (Phi) Kurtosis (Phi)
(Phi)
1 2 3 4 5
5 Very coarse loam Poor sorting Positively skew distribution Very leptokurtic distribution
10 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
15 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
20 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
25 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
30 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
35 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
40 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
45 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
50 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
55 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
60 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
65 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
70 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
75 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
80 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
85 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
90 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
95 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
100 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
105 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
110 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
115 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
120 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
125 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
130 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
135 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
140 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
145 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
150 Coarse loam Poor sorting Positively skew distribution Mesokurtic distribution
155 Coarse loam Poor sorting Positively skew distribution Leptokurtic distribution
160 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
165 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
170 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
175 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
180 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
185 Coarse loam Poor sorting Very positively skew distribution Leptokurtic distribution
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Table X.5 continued

4

5

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Mesokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Leptokurtic distribution

Very positively skew distribution

Mesokurtic distribution

1 3
190 Coarse loam Poor sorting
195 Coarse loam Poor sorting
200 Coarse loam Poor sorting
205 Coarse loam Poor sorting
210 Coarse loam Poor sorting
215 Coarse loam Poor sorting
220 Coarse loam Poor sorting
225 Coarse loam Poor sorting
230 Coarse loam Poor sorting
235 Coarse loam Poor sorting
240 Coarse loam Poor sorting
245 Coarse loam Poor sorting
250 Coarse loam Poor sorting
255 Coarse loam Poor sorting
260, Coarse loam Poor sorting

undisturbed
soil level

tion, while only 20 to 25% transforms into humic com-
pounds (Drozd et al. 1997). The small share of organ-
ic matter throughout the barrow profile justifies the
conclusion that the mineralisation of organic matter
has dominated.

During the decomposition of dead organic matter
in soil, three principal phases can be distinguished,
which may co-occur but usually occur sequentially:
(1) initial phase: the hydrolysis and oxidation of or-
ganic matter immediately after the death of a living
organism, (2) mechanical disintegration phase: or-
ganic matter break-up by macro- and mesofauna and
its dislocation and mixing with other soil components,
and (3) microbiological decomposition phase: living
organisms (microflora and microfauna) change or-
ganic matter into inorganic compounds. It is then that
CO,, H,0, NH,, P (as phosphates) and S (as sulphates)
are emitted, as are Ca, K, Mg and other elements (as
free or bounded ions; Drozd et al. 1997). Mineralisa-
tion in aerobic conditions is known as rotting, while
that in anaerobic ones is called decaying.

Of the organic remains originally included in the
barrows, fragments of burnt wood and bones have
survived. The wood fragments could have come from
the funeral pyre or could have been intentionally
singed. Singeing protects wood against fungi and par-
asites and delays its decomposition. Grasses, herbs,
and leaves, which could have been in the barrows,
undergo mineralisation much faster. These and, for
instance, unburnt bones, in turn undergo mineralisa-

tion, enriching the geochemical composition of bar-
rows. This process shall be discussed below.

In this small variation of organic matter and cal-
cium carbonate content, a regularity can be observed
whereby the value of both parameters lowers and
the clay fraction increases at a depth of 100%£20 cm.
The variation may result from the original properties
of the sediment, but — which is more likely — from
more intensive mineralisation and other geochemical
changes of the organic components of the barrow, be-
cause this level is also marked by a higher content of
such elements as phosphorus and iron (Fig. X.10).

Anthropogenic changes in the environment in-
clude modifications to the chemical composition of
its components (Zgtobicki 2008; 2010; Migaszewski,
Gatuszka 2007; Holliday, Gartner 2007). In this con-
text, prehistoric people could directly affect the envi-
ronment by supplying it with elements and chemical
compounds (e.g., phosphorus with human and ani-
mal faeces or food waste) or indirectly by influencing
natural processes, especially through deforestation,
accelerating erosion, denudation, and organic matter
mineralisation, and by modifying the element content
in sediments. It must be remembered, however, that
the chemical composition of sediments depends on
many factors such as the lithology and chemical com-
position of rocks underlying an area, climate, vegeta-
tive cover, the course and character of soil forming
processes, the manner of sedimentation basin feed-
ing, and sedimentation rate (Borowka 1992).
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The minimum overall phosphorus content in an-
thropogenic levels was set by Gebhardt (1982) at 200
mg kg, while in the 1989 Polish Soil Classification, the
boundary value is 250 mg kg'. However, tests made at
archaeological sites have proven that these bounda-
ries may differ and that it is best to determine the geo-
chemical background content of this element, as well
as other heavy metals, in the soils and sediments situ-
ated in the immediate neighbourhood of investigated
archaeological sites that were not affected by ancient
human activities (Bednarek, Markiewicz 2007).

In the geochemical composition of the vertical pro-
file of Barrow 2/1/2010, 2012, there is an alimentation

zone in geochemical components, especially phos-
phorus, at a depth of 85 to 250 cm, and from 150 cm
in other components, although in their case the rise
in figures is not as pronounced as in the case of phos-
phorus. The level at a depth of about 150 cm should
be treated as that of grave deposits, while the levels
lying below are geochemically enriched from the de-
composition and chemical transformations of organic
and inorganic substrates found in the deposits.

A common characteristic shared by most inves-
tigated barrows is the presence of ochre, which was
deposited in grave pits in containers, spread over
a part of a grave pit, or deposited close to it. A red

Table X.6. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Lithological meaning of principal grain-size

distribution parameters for samples of the geological profile shown in Fig. X.11

Depth Mean Grain Diameter Sorting Skewness Kurtosis
(cm) (Phi) (Phi) (Phi) (Phi)
0-15, Very coarse loam Poor sorting Positively skew distribution Leptokurtic distribution
contemporary soil
15 -20, Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
wind — blown loess
20-30 Coarse loam Poor sorting Very positively skew distribution | Mesokurtic distribution
30-35 Coarse loam Poor sorting Very positively skew distribution | Mesokurtic distribution
35-45 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
45-50 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
50 =55 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
55 -60 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
60 — 65 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
65-70 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
70-75 Coarse loam Poor sorting Very positively skew distribution | Mesokurtic distribution
75-80 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
80 -85 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
85-90 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
90-95 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
100 — 105 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
110-115 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
120 - 125 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
130 - 135 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
140 — 145 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
150 - 155 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
160 - 165 Coarse loam Poor sorting Very positively skew distribution | Leptokurtic distribution
170 - 175 Coarse loam Poor sorting Very positively skew distribution | Mesokurtic distribution
180 — 190, Coarse loam Poor sorting Very positively skew distribution | Mesokurtic distribution
undisturbed
soil level
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colour points to hematite (Fe,0,), which can be seen
at a level of 150 — 160 cm and lower, where iron is
washed through. The higher figures of geochemical
components, in particular iron, are found in Feature 3
in Barrow 2/2010, 2012 in which an ochre lump was
discovered.

In the N-S cross-section of Barrow 2/1/2010, 2012,
another vertical profile in the outer portion of the
barrow mantle was sampled. In principle, its granu-
lometric composition is similar to that of the profile
extracted from the central portion of this barrow.
Close-to-surface samples again contain greater admix-
tures of sand (of a fraction of 4.9 Phi and a share of 12
to 20%), while the other samples comprise 90% loam
and about 10% sand. The figures for the other param-
eters are similar: samples are poorly sorted, have poor
positive skewness, and are characterised by a generally
leptokurtic grain size distribution, which may suggest
high energy in the case of the original eolian depo-
sition environment. A trait that sets apart this profile
is a thin layer of pure loess underneath the contem-
porary soil level, which was easily observable in the
course of field investigations (Fig. X.11; Table X.6).

In comparison with the sediment profile extracted
from the central portion of the barrow, the profile
from the outer portion of its mantle is more difficult
to interpret (Fig. X.12). In it, at a depth from 30 — 40
to 115 cm, geochemical component figures exceed
background values. For the most part, this may be
associated with post-deposition processes related to
the presence of fossil soil (organic level) at a depth
of 35 —45 cm, its washing through and the transport
of components to greater depths. Again, a marked
increase in the component content is observable in
samples from a depth of 145 — 155 ¢cm. This is already
close to the barrow base. The highest figures for Cu,
Zn, Mn, and Fe were recorded at a depth of 115 cm. As
mentioned before, the profile was not extracted from

the central portion of the barrow, and this may be why
geochemical component clusters are not marked here
on particular levels that could be associated with in-
tensive ritual activity.

In the case of the phosphorus curve, the highest
values also occur in close-to-surface layers but are
instead a sign of the contemporary origin of this ele-
ment. Similarly high figures were observed at the level
of 145 -155 cm, which, taking into account other
geochemical components, can be interpreted as an
anthropogenic level related to the presence of ritual
features, containers with food and ritual beverages,
scattered burnt fine bones, etc.

Another barrow investigated in respect of its sedi-
ments and geochemical components was one des-
ignated as 1/1/2010 (Fig. X.13). Its N-N-E portion is
built of coarse loam which is poorly sorted, has very
positive skewness, and a leptokurtic distribution (Ta-
ble X.7). The samples of soil from the barrow mound
and fossil soil from a depth of 132 — 135 cm were char-
acterised by a higher content of organic matter in the
form of humus; in the case of the fossil soil, this was
charcoal.

Furthermore, these samples have a higher clay
content. The lithological variation of the profile ex-
tracted from the barrow under discussion is small:
the mean grain diameter stays between 5.5 and 5.9
Phi. The most fine-grained sample was collected from
a depth of 220 — 230 cm.

Regarding the geochemical composition of Barrow
1/1/2010, besides bearing out the general tendency of
the samples of soil from the mound or fossil soil to
have a higher content of geochemical components, it
showed a higher amount of such components, in par-
ticular iron and manganese at the 211 - 216 cm level,
which is considerably different from values deter-
mined for other Bukivna barrows. This may be a result
of sediments inside the barrow being saturated with

Table X.7. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Lithological meaning of principal grain-size
distribution parameters for samples of the geological profile shown in Fig. X.13

Depth Mean Grain Diame- Sorting
(cm) ter (Phi)
(Phi)

Kurtosis
(Phi)

Skewness
(Phi)

Soil sample from mound | Coarse loam Poor sorting

Very positively skew distribution Leptokurtic distribution

132 -135 Coarse loam Poor sorting | Very positively skew distribution Mesokurtic distribution
165 - 180 Coarse loam Poor sorting | Very positively skew distribution Leptokurtic distribution
211-216 Coarse loam Poor sorting | Very positively skew distribution Leptokurtic distribution
220 - 230 Coarse loam Poor sorting | Very positively skew distribution Leptokurtic distribution
245 - 260 Coarse loam Poor sorting | Very positively skew distribution Leptokurtic distribution
White stain Coarse loam Poor sorting | Very positively skew distribution Mesokurtic distribution
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Table X.8. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Geochemical composition of soil samples,
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sediments from the vicinity of vessels and features from barrow 3/1/2012

Name of Sample Barrow Cu Zn Mn Fe P
No. (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Earth and charcoals from feature 1 3 14.96 32.21 414.2 18405.9 6645.1
SE sector. earth from the vicinity 3 8.52 31.28 582.7 21256.4 1534.7
of pin. S of feature 1
Earth from feature 1 3 13.04 49.76 435.84 29028.2 690.3
Earth from feature 1 3 11.36 40.77 548.9 28722.8 608.4
NE sector. AL. V. earth from vessel 10 3 8.24 31.19 531.2 21971.6 853.6
Feature 1. sample of burnt clay from 3 7.16 32.00 518.09 20999.6 504.2
feature walls
Sample collected 8.5 m Sand 1.2 m E 3 1.96 22.04 98.6 12090.4 544.0
of the centre
Earth sample from the burnt wood level 3 6.80 31.69 835.47 19481.4 392.5
Feature 3. soil sample from inside 3 9.76 34.24 239.10 22342.4 3373
a vessel
Earth from the vicinity of vessel 14 3 6.04 31.18 213.98 17492.0 685.5
Soil sample from feature 1 3 9.08 33.23 507.6 22185.6 428.7
Geochemical background 8.25 34.16 416.23 22062.89 487.97
(arithmetic mean of all samples from
the barrow site)

ochre. At this level, the figures for iron and manga-
nese were 70543.2 mg/kg and 1642.8 mg/kg, respec-
tively (Fig. X.14).

The geochemical composition of samples col-
lected from Barrow 3/I/2012 boasts a higher concen-
tration of phosphorus and trace metals, in particular
copper. Next to Feature 1, a pin was discovered, prob-
ably causing the presence of Cu and Zn in the sedi-
ment. Furthermore, in some samples, a higher iron
content was recorded, indicating the presence of
ochre. A higher phosphorus content occurred where
a deposit containing a pin and a vessel was unearthed.
The vessel could have contained food or a ritual bev-
erage the traces of which are reflected in the geo-
chemical composition (Table X.8).

In the case of double Barrows 6/1/2014 and
7/1/2014, analysed samples were collected from fea-
tures, baulks, or the fills of vessels discovered in both
barrows (Table X.9 and Table X.10). In the latter, a rel-
atively high share of macro- and microelements were
recorded in comparison with other samples. The ves-
sels could have originally held organic substances,
food, and ritual beverages, which, having undergone
mineralisation with time, enriched the geochemical
composition. In some, ochre must have been pres-
ent, as seen in a higher iron content. Moreover, the
samples differ in phosphorus content. Phosphorus in

the barrows may come from the sources mentioned
earlier as well as the fine bones spread over it.

A still stronger sign of an anthropogenic impact is
offered by samples collected from Barrow 2/1/2010,
2012: the content of not only zinc and copper, but also
of such macrocomponents as manganese and iron
exceeds the values for the geochemical background.
Only the content of phosphorus is lower (Table X.11).

The analysis of correlation coefficients shows that
statistically significant relationships hold among such
trace elements as Cu, Zn and Pb (Table X.12). A signifi-
cant correlation also exists between these elements
and the content of Fe. Excavations reveal that ochre
was often used in the funerary rites of Komarow cul-
ture populations (Sulimirski 1968; Makarowicz et
al. 2016). Layers encountered in the barrows with
a brick-red colour attest to the presence of ochre at
grave levels. Thus, iron in such sediments may have
an anthropogenic origin. Additionally, another source
of heavy metals found in the Bukivna barrows may be
related to metal and bronze grave goods containing
copper and zinc. Such finds, however, have been rare
so far.

The presence of phosphorus is harder to inter-
pret. It does not show any clear correlation with trace
components, but it does take part in biochemical cir-
culation and can be studied diachronically. In the in-
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Table X.9. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Geochemical composition of samples of ves-
sel fills from barrows 6/1/2014 and 7/1/2014

Vessel or feature fills Barrow Cu Zn Mn Fe Pb P
No. (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
3 6 7.00 38.31 622.2 20674.6 9.60 217.8
8 6 4.84 28.28 292.1 13948.3 6.40 425.2
11 6 7.48 29.21 163.5 16319.0 7.20 234.0
12 6 6.64 26.89 165.0 14349.3 6.00 2793
16 6 5.88 29.28 528.2 16368.4 8.40 500.6
17A 6 7.68 28.92 252.6 15617.7 6.40 326.7
17 6 7.64 34.88 161.4 19944.9 7.60 261.3
20 6 9.08 22.68 201.0 12524.0 6.00 271.0
22 6 4.08 2091 251.9 11378.2 5.60 613.5
24 6 10.84 43.71 170.2 22928.6 7.60 510.8
25 6 15.60 68.42 243.6 34513.8 10.40 867.5
26 6 7.52 26.53 176.2 13774.7 6.40 347.0
29 6 7.84 25.18 216.0 12445.2 6.80 352.0
31 6 11.12 36.38 625.8 18868.2 8.80 1005.7
32 6 8.48 49.25 457.6 23039.7 8.40 377.8
37 6 9.36 43.84 383.5 28377.8 9.60 1088.5
38 6 6.60 26.86 177.5 13815.2 6.80 4283
39 6 26.00 37.94 2859 19608.2 9.20 929.9
Feature 7 7 4.04 21.33 363.8 11144.5 7.20 838.2
40 7 4.96 22.54 227.0 12938.2 6.00 1553.0
41 7 5.60 29.26 391.0 15980.1 7.20 3333
42 7 8.12 43.28 103.1 23681.4 6.40 577.1
44 7 7.32 41.23 209.7 23804.8 9.60 405.2
46 7 4.96 25.84 416.0 13683.9 6.80 357.6
47 7 4.64 19.93 208.1 10939.0 6.40 1635.1
48 7 10.36 30.78 3723 15639.6 7.20 423.7
50 7 9.16 35.94 173.4 19410.1 7.60 597.0
51 7 10.04 32.13 188.2 16680.8 7.60 865.2
52 7 10.36 34.42 168.7 18923.9 7.20 1046.6
54 7 7.52 40.00 335.8 19698.6 7.20 839.9
Geochemical background 8.25 34.16 416.23 22062.89 7.43 487.97
(arithmetic mean
of all samples from
the barrow site)
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Table X.10. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. geochemical composition of soil samples,
sediments from the vicinity of vessels and features from barrows 6/1/2014 and 7/1/2014

Name of Sample Barrow Cu Zn Mn Fe P
No. (mg/kg) | (mgkg) | (mgkg) | (mgkg) | (mgkg)

Earth sample, dark 6 8.16 40.02 495.99 23890.2 541.7
Feature 1 AL II+30 c¢m. soil from grave 6 7.20 33.67 282.08 28264.6 272.0
NW sector. soil from feature 2 7 7.64 32.34 296.59 15439.5 413.6
SW sector. feature 1. SW part (ceiling) 6 7.80 32.54 329.23 20452.2 253.4
NE sector. N — 0.87m. E—0.76 m. h — 2.92 m. no. 439 7 7.44 34.41 347.27 23553.5 526.9
(daub)
Feature 1. sample of burnt clay. NW part 6 6.56 29.52 320.01 24546.2 398.0
SW sector. feature 1. level 1. burnt clay 6 8.04 45.02 271.73 28930.8 411.6
SW sector. feature 1. soil sample 6 7.64 35.81 511.57 23040.8 340.9
Feature 1. earth sample. AL III — IV, dark 6 13.04 49.76 435.84 29028.2 690.3
Feature 1. soil sample 6 5.96 25.82 356.83 233455 319.6
SE sector. earth from vessel 6 6 5.04 33.17 419.09 22382.0 395.4
Feature 1. SW part. AL1—1I (= 30 cm). red clay 6 7.80 35.57 260.11 238706.5 488.4
SW sector. feature 1. ALT—1II (% 30 cm). dark soil 6 5.12 29.52 321.79 20458.1 2203
Feature 1 AL. II (+ 30 cm. burnt clay) 6 8.84 37.75 404.67 26273.7 243.3
Feature, earth sample, ALT (=10 cm) 6 7.08 34.02 123.72 23912.1 1688.4
NW sector, burnt clay at vessels 3 & 4 6 7.56 37.62 358.41 26462.6 336.5
Feature 1, burnt clay from feature 6 5.28 32.44 552.30 20698.4 707.0
Geochemical background 8.25 34.16 416.23 22062.89 487.97
(arithmetic mean of all samples from
the barrow site)

Table X.11. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Geochemical composition of soil samples,
sediments from the vicinity of vessels, wood, and features from barrow 2/1/2010, 2012 collected outside
the geological profiles

Name of sample Barrow Cu Zn Mn Fe P
No. (mg/kg) | (mgkg) | (mgkg) | (mgkg) | (mgkg)
Central portion 2.3 m-2.4 m. Humus layer. Fossil soil 2 9.32 36.84 380.62 23199.5 295.7
Podzolic layer from barrow 2 9.32 39.14 591.96 22964.2 373.3
Podzolic layer — mound 2 9.08 34.30 439.06 21595.8 426.6
0.35 m-0.45 m. II fossil soil 2 9.56 38.12 441.5 220066.4 342.3
Feature 3 2 14.88 36.28 617.2 23736.8 452.0
Feature 3. Surrounding of wood sample 2 15.48 38.16 339.0 21197.3 510.2
Ochre from barrow 2 10.88 41.78 495.5 27941.2 422.5
Feature 3 2 15.36 40.46 493.1 25826.8 955.2
Feature 3. Vicinity of skull. Charcoals 2 7.56 36.92 720.1 23688.5 287.5
Geochemical background 8.25 34.16 416.23 22062.89 487.97
(arithmetic mean of all samples from
the barrow site)
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Table X.12. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Spearman’s rank correlation coefficient for

all samples collected from the cemetery

Cu Zn Mn Fe P Pb
Cu
Zn 0.74
Mn 0.17 0.17
Fe 0.63 0.73 0.5
P 0.21 0.1 -0.17 -0.31
Pb 0.51 0.78 0.45 0.76 0.17

vestigations of historical and prehistoric settlements,
the phosphorus method is used to identify zones of
the greatest settlement and economic intensity within
a given area (Schlezinger, Howes 2000; Sarris et al.
2004; Hildebrandt-Radke 2007; 2013).

The sources of phosphorus in anthropogenically
changed areas include urine, human and animal fae-
ces, organic remains (dead bodies, bones, meat of
slaughtered or dead animals, fragments of wild or
cultivated plants scattered on the ground or buried
in it, and dung used as a fertilizer, as well as contem-
porary mineral fertilizers), although phosphorus also
naturally makes its way to the soil by the slow pro-
cess of the chemical, physical, and biological weath-
ering of the rocks that underlie soils and ipso facto,
archaeological sites (Brzezinski et al. 1983). The rela-
tive phosphorus content may vary considerably from
region to region, and it is difficult to trace its origin
without doubt. The phosphorus content in sediments
depends on the environment pH value and how rich
the environment is in compounds with a high sorp-
tion capacity, mostly iron and manganese hydroxides.
It must be added that on the site under discussion,
geochemical components were chiefly correlated
with the content of organic matter, having sorptive
properties.

Conclusions

Among the major factors determining the shape of
barrows and later post-deposition processes taking
place within them is their location in the extraglacial
zone of Pleistocene glaciations where loess covers ac-
cumulated. Another factor in addition to the substra-
tum is the soil cover. The development of grey forest
and sod-podzolic soils in the studied area is related to
its location in the broadleaf forest zone.

Podzolization was the major soil-formation process
in this region, involving leaching certain products of
soil mineral decomposition, chiefly aluminium and

iron oxides and hydroxides, silica, phosphorus, man-
ganese, and others, from top soil layers (eluvial level)
and carrying them down to the middle portion of the
soil profile (illuvial level). Lessivage, another soil-for-
mation process, involved washing and leaching clay
particles down the soil profile without their chemical
decomposition or diminution of the amount of hu-
mus in the profile.

The barrow mounds are dominated by a silt
(coarse-loam) fraction with admixtures of clay and
very fine-grained sand. In the top barrow layers, a sim-
ilar sediment is found but with a greater proportion
of the sand fraction, a lower share of the clay fraction,
and, as a rule, was better sorted.

The mineral composition of the barrows was also
affected by post-deposition processes. The Ukrainian
soil-science literature (Pozniak, Kit 2003; Alexandrovs-
kiy 2007; Papish 2017) underscores the previoulsy
mentioned processes of podzolization and lessivage
as ones that contribute to the leaching of clay com-
ponents from the eluvial layer, washing them into the
illuvial layer.

Geochemical analyses show that the micro- and
macrocomponent content of barrow sediments var-
ies. Geochemical alimentation is observed in ritual
features, graves, or burial places as well as the fills
of vessels, which could have been urns as well. It
was there that the greatest phosphorus content was
recorded. In some graves, bronze goods had been
placed as shown by the presence of trace metals such
as zinc and copper.

A relatively frequent element of the funerary rites
of Komardow culture populations, the spreading/plac-
ing of ochre in graves, took various forms such as
deposition in vessels, spreading over the grave, or ac-
companiments to ritual deposits. In Barrow 1/1/2010,
the geochemical composition revealed iron content
at depths exceeding 2.0 meters, with levels surpass-
ing 70,000 mg/kg. This amount significantly exceeded
the geochemical background levels by several times.
To recapitulate, the barrows were built directly from
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the surrounding loess substratum sediments, thereby
destabilising the vegetative and soil cover. The geo-
chemical composition of the mounds indicates the
alimentation of the anthropogenic levels where ritual
deposits were placed. The absence of any organic re-
mains, apart from burnt wood and bones, points to
the mineralisation of organic components. Similar
processes of chemical weathering also affected bronze
grave goods.
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XI. Anthracological analysis of charcoal samples

Introduction

Charcoal samples were collected in the course of ar-
chaeological investigations of a barrow site in Bukivna,
Ukraine, one of the major necropolises of the Komarow
culture from 2010 to 2014. The charcoal samples came
from five barrows in Barrow Group I: 1/1/2010, 2/1/2010,
2012, 3/1/2012, 6/1/2014 and 7/1/2014. A total of 52 char-
coal samples, collected from beneath the mounds, and
from features and burnt structures located within bar-
rows were subjected to anthracological analysis. The ar-
chaeological investigations have helped to reconstruct
much of the funerary rites performed at the cemetery,
while the results of the anthracological study provided
information on the choice of wood species for these
rites. Positive results were obtained for most but the
poor state of preservation and small size prevented
species determination for some samples. These have

been omitted from the study. In sum, 1,028 charcoal
species determinations have been made.

XI.1. Samples from Barrow 1/1/2010

Charcoal samples were collected from Features 1, 2
and 3, and Deposits A and L. Seven samples were ex-
amined and in total 38 fragments were identified to
the genus level (Table XI.1).

Feature 1 was a kind of wooden platform, almost
rectangular in shape, measuring 0.9 X 0.65 m and
consisting of charred and fragmented oak planks up
to 20 cm wide and about 2 -3 cm thick (Sample 1,
Table XI.1). Feature 2 resembled Feature 1 in shape
and size but differed in that its planks were made of
alder (Samples 2, 3, and 4, Table XI.1). Feature 3, in
turn, most likely was a cenotaph with a stone-timber

Table XI.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/1/2010. Anthracological results

Sample Anthracological analysis Location
No.
1. 2 frags., oak Quercus sp. Feature 1, wooden structure plank
2. 6 frags., alder Alnus sp. 10 frags. deciduous, | Feature 2, wooden structure plank

diffuse-porous wood

3. 5 frags. alder Alnus sp. Feature 2, wooden structure plank

4. 3 frags. alder Alnus sp. Feature 2, wooden structure plank

5. 4 frag. oak Quercus sp. Feature 3 (cenotaph), charcoal from the N portion of the feature, collected
from underneath Vessels 34 and 35

6. 4 frag. oak Quercus sp. Deposit A, charcoal collected from underneath Vessel 2

7. 4 frag. oak Quercus sp. Deposit L, charcoal from the vicinity of a bronze pin
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structure. In the northern portion of the feature, the
remains of burnt oak planks were unearthed. A sam-
ple for dendrological analysis was collected from the
vicinity of Vessels 34 and 35 (sample 5, Table XI.1).

Within the barrow, some deposits were recorded
as well. Charcoal samples were collected from two — A
and L. Deposit A consisted of two vessels (Nos. 2 and
3) and the burnt earth around it held fine charcoals.
Upon closer scrutiny, four oak charcoals were identi-
fied (Sample 6, Table XI.1) under Vessel 2. Deposit L,
in turn, consisted of three vessels (Nos. 24, 31, and
33), a bronze pin, fragments of a bronze pendant(?),
a flint projectile point, and a fragment of a flint sickle.
In the vicinity of the pin, four oak charcoal fragments
were recorded (Sample 7, Table XI.1).

In Barrow 1/1/2010, of 38 examined charcoals from
seven samples, 14 were identified as oak and 24 as
alder or diffuse-porous. The number of charcoals in
the sample is not absolutely certain, because a single
larger piece often disintegrates into many smaller
fragments. Therefore, especially in the case of homo-
geneous samples, it seems more important to identify
a given taxon. Hence, in the four samples, only oak
charcoals and in next three alder ones were identified.

Charred layers recorded in various sectors of the
barrow were found close to the mound base and at
the original humus level. Most likely, these were trac-
es of the use of fire in rituals accompanying the con-
struction of the mound that took the form of small, ir-
regular concentrations of fragmented slaked charcoal
and places of burnt earth (the remains of bonfires?).
Numerous very fine charcoal fragments and traces of
charring as well as minute vessel fragments and flints
recovered from the sod and earth around the barrow,
must be signs of ritual funeral feasts and regularly re-
peated rites in honour of the dead.

XI.2. Samples from Barrow 2/1/2010, 2012

In this barrow, a total of six features were isolated,
four of which belonged to the Komaréw culture (Fea-
tures 1, 3, 4, and 6). Charcoal samples were collected
from Features 3, 4 and 5. Ten samples were examined
and in total, 219 species identifications were made
(Table XI.2). Charcoal fragments were recorded in
both the original humus and the mound. Larger frag-
ments of burnt wood were found in Feature 3. Small
fragments, found at various depths, are likely signs of
rituals related to the raising of the barrow.

Feature 3 was a timber grave with the remains of
an in situ cremation. In a rectangular grave pit, the re-
mains of a burnt timber structure made of oak-wood
smeared with clay (Samples 8 and 10 — 15, Table XI.2)
were uncovered. Inside, on the oak planks of which
the floor had been made, a woman was laid to rest. To
the left of her head in the SE corner of the grave struc-
ture, the remains of a wooden vessel burnt during the
funerary rite were found and measured 15.0 — 15.5 cm
(preserved) in diameter, 8.0 cm in height, and with
walls 2.0 cm thick in the portion close to its bottom
and 2.5 - 3.0 cm at the top. It was a deep, round-bot-
tomed, and most likely hollowed bowl made of oak
(Sample 9, Table XI.2).

Feature 4 (hearth) is a cluster of fine charcoal frag-
ments, burnt flints, fine bone fragments, and earth. In
the collected sample, 21 oak charcoal fragments were
identified (Sample 16, Tab. 2).

Feature 5 is a hearth that probably dates to the En-
eolithic period. In it, 10 fine oak charcoal fragments
were recorded accompanied by a small pottery sherd
(Sample 17, Table XI.2).

In the case of Barrow 2, the situation is clear. All
10 samples collected from various places, both from

Table XI.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2010, 2012. Anthracological re-

sults
Sample No. Anthracological analysis Location
8. 1 large frag. oak Quercus sp. Feature 3, log, W part of feature
9. 27 frags. oak Quercus sp. Feature 3, wooden vessel
10. 45 frags. oak Quercus sp. Feature 3, plank, W part of feature
11. 31 frags. oak Quercus sp. Feature 3, plank, NW part of feature
12. 11 large frags. oak Quercus sp. Feature 3, plank, N part of feature
13. 11 large frags. oak Quercus sp. Feature 3, plank, NE part of feature
14. 5 large frags. oak Quercus sp. Feature 3, plank, S part of feature
15. 57 frags. oak Quercus sp. Feature 3, plank, SW part of feature
16. 21 frags. oak Quercus sp. Feature 4, hearth
17. 10 frags. oak Quercus sp. Feature 5, hearth (Eneolithic?)




large structural elements and small charcoal clusters
contained exclusively oak charcoal.

XI.3. Samples from Barrow 3/1/2012

In its design, this barrow resembled those discussed
above. Within it, five features were recorded (Fea-
tures 1, 17, 2, 3, and 4), with Feature 1 being simulta-
neously the most complex and interesting. Charcoal
samples were collected from Features 1, 1’, and 2 as
well as from the SE sector of the barrow in the vicinity
of Deposits C, E and F. Eight samples were examined
and a total of 107 species determinations were made
(Table X1.3). Furthermore, traces of charcoal and char
were recorded at various depths mainly in the central
portion of the barrow. These are interpreted as the re-
mains of funerary rites.

Feature 1 was most likely a cenotaph. The remains
of a burnt wooden structure smeared with clay that
was burnt in places until red were noted around its
fill. Moreover, isolated fragments of burnt planks and
other structural segments were recorded as well as
smaller charcoal fragments found mostly along the
southern and eastern walls of the feature partially
on a “platform” of black earth designated Feature 1'.
Presumably, the burnt structure was a kind of roof-
ing or cover. It was made entirely of oak. Samples
were collected from both the in situ remains of the
burnt wood from Feature 1 (Sample 18, Table XI.3)
and a debris pile from the adjoining Feature 1 onto
which the Feature 1 structure had probably leaned
and collapsed during its ritual burning (Sample 19, Ta-
ble X1.3), as well as from outside the feature (Sample
21, Table XI.3).

Along the longer southern wall of Feature 1, four
vessels were recorded, designated as numbers 15, 16,
17, and 18 were recorded almost in a straight line.
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Their arrangement and the remains of burnt wood
suggest that the vessels were placed on a longitudi-
nal plank, most likely an element of the burnt and
collapsed wooden structure of Feature 1. One of its
planks provided an even surface and was thus a natu-
ral and convenient place on which to deposit these
vessels. The charred plank (Sample 20, Table XI.3)
on which the vessels were placed was oak, as was the
burnt structure of Feature 1. South of Features 1 and
1, a deposit of metal goods was recorded: a bronze
pin and gold ear wrap. From this region, two charcoal
samples were collected and subsequently identified
as alder (Samples 22, 23, Table XI1.3). It is difficult to
determine to what extent the presence of this taxon
was intentional or accidental. Presumably, these were
relics of a wooden container or other wooden object
(hence made from a different type of wood compared
to the structure) that was also ritually burnt during
the funerary rite.

Feature 2 is an Eneolithic hearth, analogous to one
in feature 5 of barrow 2/1/2010/2012. In the collected
sample, three fragments of oak charcoals were record-
ed (Sample 24, Table XI1.3). Moreover, in the SE sector,
in the region of deposits C, E, and F, single fine oak
charcoals were collected (Sample 25, Table XI.3).

As in other barrows, the original humus and the
mound of Barrow 3/1/2012 contained fine charcoal.
These are interpreted as the remnants of fire rituals
that accompanied the raising of the barrow.

XI.4. Samples from Barrows 6/1/2014
and 7/1/2014

These barrows were covered by a common mound
with two easily noticeable peaks. A total of 10 fea-
tures were recorded in both mounds: five in Barrow
6/1/2014 (Features 1, 2A, 2B, 3, and 5) and five in Bar-

Table XI.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 3/1/2012. Anthracological results

Sample No. Anthracological analysis Location

18. 48 frags. oak Quercus sp. Feature 1, burnt wooden structure

19. 2 frags. oak Quercus sp. Feature 1', burnt wooden structure of Feature 1

20. 30 frags. oak Quercus sp. Feature 1', plank on which Vessels 15, 16, 17, 18 stood

21. 4 frags. oak Quercus sp. Region of the pin, probably relics of burnt and destroyed structure of
3 frags. deciduous Feature 1

22. 4 frags. alder Alnus sp. Earth and charcoals from the feature with the pin at Feature 1

23. 4 frags. alder Alnus sp. Region of the pin at Feature 1
7 frags. deciduous, diffuse-porous wood

24. 3 frags. oak Quercus sp. Feature 2, hearth (Eneolithic?)

25. 2 frags. oak Quercus sp. SE sector, region of Deposits C, E, F
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row 7/1/2014 (Features 4, 6, 7, 8, and 9). Charcoal sam-
ples were collected from Features 1, 2 and 3 in Barrow
6/1/2014. Twenty-three samples were examined and
a total of 637 species determinations were made. In
turn, four samples collected from Features 4, 6, and
7 in Barrow 7/1/2014 were examined and 27 charcoal
species determinations were made (Table XI.4).
Feature 1 (Barrow 6/1/2014) is a “mortuary house”
type grave built of wood, clay, and earth. Prior to the
raising of the barrow, it was ritually burnt; hence its
original layout has been greatly distorted. The ceiling
portion of the grave lay relatively shallow within the
barrow mound. At this level, numerous traces of char-
ring were recorded in the form of fine and larger oak
charcoal, that were accompanied by burnt earth (Sam-

ple 26, Table XI.4). A structure of upright oak logs en-
circled the feature (Samples 33 — 34, Tab. 4). The logs
varied in diameter from 8 — 10 cm to 30 cm, with logs of
about 15 cm in diameter dominating. Spaces between
the logs were sealed with clay. The NE wall was addi-
tionally supported with wooden props. One of them
was set crosswise to the wall, forming a sort of ‘insert’
between two log fragments (Sample 41, Table X1.4).

The interior of the feature, marked by the wood
and clay framing, was lined with oak planks (Samples
27 — 32, Table X1.4) along its wider NE segment. In the
SE part of the floor of planks, Vessel 38 sat. Inside it,
there was earth covered by fine charcoal that must
have been deposited in the vessel when the mound
was built (Sample 44, Table XI.4).

Table XI.4. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 6/1/2014. Anthracological results

Sample No. Anthracological analysis Location

26. 6 frags. oak Quercus sp. Feature 1, ceiling portion of grave

27. 16 frags. oak Quercus sp. Feature 1, charcoal from Horizontal Plank 1 of the structure

28. 31 frags. oak Quercus sp. Feature 1, charcoal from Horizontal Plank 2 of the structure

29. 26 frags. oak Quercus sp. Feature 1, charcoal from Horizontal Plank 3 of the structure

30. 33 frags. oak Quercus sp. Feature 1, charcoal from Horizontal Plank 4 of the structure

31. 2 frags. oak Quercus sp. Feature 1, charcoal from Horizontal Plank 5 of the structure
(1 frag. of very narrow-ringed wood)

32. 4 frags. oak Quercus sp. Feature 1, charcoal from Horizontal Plank 6 of the structure

33. 14 frags. oak Quercus sp. Feature 1, Element A, a log in the grave wall

34. 78 frags. oak Quercus sp. Feature 1, charcoal fragments near Element A

35. 123 frags. oak Quercus sp. Feature 1, charcoal fragments near Elements A & B

36. 16 frags. oak Quercus sp. Feature 1, Element B, a log in the grave wall

37. 38 frags. oak Quercus sp. Feature 1, charcoal fragments from near Element B

38. 6 frags. oak Quercus sp. — Feature 1, Element C, log in the grave wall
small charcoals in clay

39. 48 frags. oak Quercus sp. Feature 1, Element E, a log in the grave wall

40. 22 frags. oak Quercus sp. Feature 1, Element F, a log in the grave wall

41. 32 frags. oak Quercus sp. Feature 1, Element G, a log in the grave wall

42. 96 frags. oak Quercus sp. Feature 1, charcoal fragments from Element H, a log in the grave wall

43. 10 frags. oak Quercus sp. Feature 1, Element X, a log in the grave wall

44. 12 frags. oak Quercus sp.? Feature 1, Vessel 38, charcoal from the top of a vessel 38 fill
(very fine charcoals)

45. 21 frags. oak Quercus sp. Feature 2A, grave shoring, NW corner

46. 85 frags. oak Quercus sp. Feature 2A, grave shoring, SE wall

47. 3 frags. oak Quercus sp. — Feature 3, larger Element B
small charcoals in clay

48. 2 frags. oak Quercus sp. — Feature 3 charcoal samples collected from near Vessel 14
small charcoals in clay




Feature 2 (Barrow 6/1/2014) consisted of two adja-
cent grave chambers (coffins?) of the mortuary house
type that were shored with oak and open at the top.
The smaller one was designated as Feature 2A, while
the larger was Feature 2B. The wooden shoring of
which their walls were built consisted of cut frag-
ments of oak logs or planks laid horizontally, as could
be seen in the arrangement of annual rings in the sur-
viving parts of the structure. Samples were taken from
the NW (Sample 45, Table XI.4) and SE (Sample 46,
Table XI.4) corners of Feature 2A.

Feature 3 (Barrow 6/1/2014) was unearthed almost
in the centre of the mound of Barrow 6/1/2014. Its fill
comprised two layers containing among others, frag-
ments of burnt, cut, or hewn oak logs and planks
(Samples 47 and 48, Table XI.4). In the northern por-
tion of the feature, there were more burnt wood frag-
ments. It was there, too, that vessels were concen-
trated and the layout of the pieces of logs/planks was
more regular. Perhaps, they were elements of some
structures on which individual vessels were placed.

The next charcoal samples were collected from fea-
tures situated within the mound of Barrow 7/1/2014,
although they also included samples from Barrow
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6/1/2014. Feature 4 was discovered at the edge of the
SW sector of Barrow 7/1/2014. Its fill held fine charcoal;
larger fragments of burnt oak were found in its south-
ern portion (Sample 49, Table X1.5). Feature 6 is a stone
structure (cenotaph?), resembling in form other fea-
tures of this type discovered in Barrows 1/1/2010 and
2/1/2010/2012. This feature was found to contain trace
amounts of oak charcoal (Sample 50, Table XI.5). Fea-
ture 7 is a cenotaph, too. Just beyond the N and NW
sections of the stone structure, several charcoal clusters
were recorded. Unfortunately, advanced fragmentation
and the generally poor state of preservation permitted
the identification of only two samples. In both, fine oak
charcoal fragments were identified (Samples 51 and 52,
Table XI.5).

In addition to charcoal recovered from feature fills,
many traces of fire activity in the form of fine charcoal
that were recovered both at the original humus level
and in the mounds of Barrows 6/1/2014 and 7/1/2014.
Burnt wood fragments were recorded as elements of
vessel deposits — as the sort of “platforms” on which
vessels were arranged. In addition, fragments of burnt
wood were recorded lying without context. In their vi-
cinity, no artefacts were found.

Table XI.5. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 7/1/2014. Anthracological results

Sample No. Anthracological analysis Location
49. 23 frags. oak Quercus sp. Feature 4, charcoal from the S part of feature
50. 1 frag. oak Quercus sp. Feature 6, Cluster A — small charcoal fragments in clay
51. 2 frags. oak Quercus sp. Feature 7, Cluster A — small charcoal fragments in clay
52. 1 frag. oak Quercus sp. Feature 7, Cluster E — small charcoal fragments in clay
Conclusions to its poor properties, it was very rarely used by peo-

The anthracological results support the claim that the
major wooden elements of the timber-stone grave
structures beneath the Bukivna barrows that were in-
tentionally burnt during the funerary rite, such a logs
or planks, were for the most part made of oak. Only in
Barrow 1/2010 were the planks of Feature 2 made of
alder. Charcoal from the spaces between features and
deposits and clusters found in barrow mounds were
all oak.

The two taxa identified in the examined material
— oak and alder — have radically different properties.
Oak is hard and has distinctive annual rings; it is very
durable and rather difficult to work. Conversely, alder
is soft, making it popular and easy to work; it is, how-
ever, impermanent and lacks distinct annual rings.
Moreover, immediately after being cut down, it takes
on an orange colour which turns grey with time. Due

ple today. For the sake of comparison, the durability
of oak in extremely harsh conditions, exposed to the
elements is estimated to be approximately 120 years,
whereas alder wood, which easily rots and decays, is
estimated to be only five years (Szczuka, Zurowski
1970:75; Milewski 1965). In addition, the calorific
value of oak is considered one of the best and far ex-
ceeds that of alder (Krzysik 1978:447 — 450).
Characteristically, the site under investigation
boasted a very high share of oak, while alder was only
an admixture in the examined material. Strangely
enough, no other deciduous species were recorded,
as the unidentified deciduous diffuse-porous wood
charcoal is likely that of alder, nor was any wood of
coniferous trees found. The latter have both excellent
physical and mechanical as well as calorific proper-
ties, exceeding by far those of most deciduous spe-
cies. Therefore, it does not seem plausible to con-
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nect the choice of wood for grave structures only to
those properties. The narrow spectrum of identified
taxa (only two wood species) also does not suggest
that the decisive role could have been played by their
availability in the immediate vicinity of the site. The
more so, as oaks grow in dry areas and alders, by con-
trast, prefer waterlogged or even temporarily flooded
habitats. It may be concluded that the absence of
other tree species from the immediate vicinity of the
site underscores the intentional nature of the domi-
nant choice of oak.

It appears that the study of the choice of wood
for grave structures and the examination of charcoal
recorded in barrow mounds must take a number of
factors into account. To a degree, the excellent calo-
rific value and high combustion temperature of oak
might have played a role. It must be remembered,
however, that for some species, including coniferous
ones, these figures are similar or even better. In this
context, one begins to ponder the sense of using oak.
Possibly, the ostensibly illogical use of oak, with its ex-
cellent quality and resistance to working, for a one-off
act of combustion, could have added prestige to the
very funerary rite and stressed the exceptionality of
the occasion. In that case, the choice of wood might
have to be considered not only in rational terms.

The funerary ceremony itself, with its abundant
symbolism, including furnishing the deceased with
grave goods such as valuable jewellery, raising sym-
bolic wooden structures, and then burning them and
building a mound, had a certain dose of irrationality
and must have counted among the most important
rites of passage. Undeniably, individual acts had a pro-
found symbolic meaning. It thus appears very unlike-
ly that any of the elements, including the choice of
wood for grave structures, were accidental. The more
so, as the oak is not just an ordinary tree. Owing to
its physical, mechanical, and calorific properties men-
tioned earlier and its appearance, size, and longevity;,
this species stands out from others. This has been re-
flected in many beliefs and peculiar taboos connected
with the oak observed in many European cultures.

Of course, a simple transfer of such beliefs, fre-
quently only several hundred years old, to the situa-
tion prevailing on the upper Dniester in the 2nd mil-
lennium BC is unjustified; however, it is worthwhile to
have a closer look at certain mechanisms of reception
or perception of particular tree species. In various
cultures, despite different traditions and influences,
some species, including the oak, occupied a special
place. A characteristic trait in the cultural perception
of the oak was its strength and power, which no doubt
followed from its longevity, size, monumentality, and
the excellent quality of its wood, specifically its hard-
ness, durability, and strength. These characteristics
made working oak more difficult to a degree, but also

stressed its exceptional value. It seems that the hu-
man mind uses similar patterns regardless of cultural
context.

This is also true today: by cremating deceased in
more expensive oak coffins, their family tries to add
prestige to the ceremony and raise his/her status.
There is no telling what role oak played in the symbol-
ism and funerary rites of the Komaréw culture. It ap-
pears, however, in this context that the choice of this
kind of wood was not accidental and to some degree
was symbolic as well. In clear contrast to this image,
Barrows 1/2010 and 3/2012 contained alder wood.
This tree species does not have an imposing size or
appearance and its wood has always been considered
of low value. Thus, an interesting question arises: to
what extent was the alder admixture accidental and
to what extent was it a conscious symbolic manifesta-
tion. This leaves the role and significance of particular
species of wood in the funerary rites of Komaréw com-
munities by and large unknown. However, there is no
doubt that the choice of wood for both grave struc-
tures and bonfires was intentional and purposeful.

Fire played an important role in funerary rites on
the site in question. Wooden grave structures in of
the mortuary house type with umbrella roofs or cof-
fins were intentionally burnt as part of the funerary
rite. It seems that the destructive action of fire can
be interpreted as a symbolic closure of the passage
when the dead parts with the world of the living. Ad-
ditionally, fire provided light for the funeral. Hence, it
seems that each element of the ceremony, including
the use of a specific species of wood, had important
symbolic meaning. Charred layers were recorded in
various places throughout all of the barrows. They
were found in both lower mound layers and at the
level immediately above the ceiling of the original hu-
mus layer and practically in all barrow sectors. These
were mostly small, irregular concentrations of highly
fragmented slaked charcoal and burnt earth in places.
This may attest to fire being an integral part of the
ceremony, accompanying it at every stage: prepara-
tion of the tomb, burning of grave structures, build-
ing of the barrow mound, and later. Numerous very
fine charcoal fragments and charring traces, as well as
fine pottery sherds and flints from the sod and earth
around a mound must have been the remains of ritual
funerary feasts and regularly repeated rites in honour
of the dead.

References

Krzysik F. 1978. Nauka o drewnie, Warszawa.

Milewski A. 1965. Materialy i wyroby z drewna, Warszawa.

Szczuka J., Zurowski J. 1981. Materialoznawstwo przemystu
drzewnego, Warszawa.



JoANNA RENNWANZ

XII. Archaeobotanical analysis

The conducted archaeobotanical study comprised
the soil samples (including burnt clay) collected in the
course of excavations on the site in Bukivna, Ukraine.
They came from the excavation layers and ceramic
vessels from: Barrow 1/1/2010, Barrow 2/1/2010, 2012,
Barrow 6/1/2014 and Barrow 7/1/2014 belonging to the
Barrow Group I. The samples were studied following
the methodology of laboratory and microscope work
adopted in archaeobotany (Wasylikowa 1973; 1986;
Korber-Grohne  1991; Litynska-Zajac, Wasylikowa
2005). After measuring their volume (20 — 500 cm?),

Table XII.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. List of samples subjected to archaeobotani-

cal examinations

they were washed with water on mesh sieves with
successive diameters of 2.0, 0.5, and 0.2 mm and
then studied under a Nikon SMZ-800 stereoscopic
microscope.

Barrows 6/1/2014 and 7/1/2014

The samples yielded no carpological plant remains.

All they produced was charcoals and the sclerotia of

Cenococcum geophilum fungi (Table XII.1).
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1 1 6 - SW - Level 1 “daub” + - -
2 1 6 - SW - Soil sample + - -
3 1 6 - - - Soil sample ++ ++ -
4 1 6 - - - Soil sample ++ - -
5. 6 - SE - Soil from vessel - - -
6. 1 6 - SW I—1I (10-30 cm) | Red clay - - -
7. 1 6 - SW I-1I (10-30 cm) | Soil sample - - -
8. 1 6 - - II (-30 cm) Burnt clay - - -
9 1 6 - - I (-10 cm) Soil sample - + -
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Table XII.1 continued

1 3 4 5 6 7 8 10
10. - - - Soil sample from the vicinity of a vessel + -
11. 6 - NW - Burnt clay next to vessels 3 and 4 - -
12. 6 - - - Burnt clay from feature - -
13. 6 - - - Burnt clay from feature - -
14. 6 - - I (30 cm) Soil from feature - -
15. - SW - Soil sample from feature - -
16. 6 24 NE - Vessel fill + -
17. - 38 - - Vessel fill + -
18. - 39 - - Vessel fill ++ -
19. 7 - SW - Soil from fromfeature 2 - -
20. 7 - NE - Burnt clay + -
21. 7 - - - Soil sample + -
22. 6 3 - - Vessel fill + -
23. 6 7 - - Vessel fill + -
24. 6 11 - - Vessel fill + -
25. 6 12 - - Vessel fill + -
26. 6 16 - - Vessel fill - -
27. 6 17 - - Vessel fill + -
28. 6 17A - - Vessel fill + -
29. 7 20 - - Vessel fill - -
30. 6 22 - - Vessel fill - -
31. 6 26 - - Vessel fill + -
32. 6 29 - - Vessel fill + -
33. 6 32 - - Vessel fill ++ -
34. 6 34 - - Vessel fill - -
35. 6 37 - - Vessel fill - -
36. 7 40 - - Vessel fill + -
37. 7 41 - - Vessel fill + -
38. 7 42 - - Vessel fill + -
39. 7 44 - - Vessel fill ++ -
40. 7 47 - - Vessel fill + -
41. 7 48 - - Vessel fill + -
42. 7 50 - - Vessel fill - -
43. 7 51 - - Vessel fill + -
44. 7 52 - - Vessel fill + -
45. 7 54 - - Vessel fill + -
46. 1 1 - - Vessel fill + -
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Table XII.1 continued

1 2 3 4 5 6 7 8 9 10
47. - 1 14 - - Vessel fill + - +
48. - 1 - SE V (70 cm) Soil sample + - -
49. - 2 1 - - Vessel fill + - -

Barrows 1/I/2010 and 2/1/2010, 2012! References

The study comprised soil samples collected mostly
from vessel fills from Bukivna Barrows 1/1/2010 and
2/1/2010, 2012. The samples did not yield any carpo-
logical plant remains except for the sample of a Vessel
14 fill, which produced a single charred grain of barley
(Hordeum vulgare) — see Table XII.1.

! Analysis by Galina Pashkevich, Institute of Archaeology,
National Academy of Sciences of Ukraine, Kyiv.

Korber-Grohne U. 1991. Identification methods, (in:) W. Van
Zeist, 7. Wasylikowa, K.E. Behre (Eds.) Progress in Old Pal-
aeoethnobotany, Rotterdam, 3 — 24.

Lityfiska-Zajac M., Wasylikowa K. 2005. Podrecznik do ba-
dari archeobotanicznych, Poznan.

Wasylikowa K. 1973. Badanie kopalnych szczqtkow roslin
wyzszych, (in:) E. Rihle (Ed.) Metodyka badarn osadow
czwartorzedowych, Warszawa, 161 — 210.

Wasylikowa K. 1986. Analysis of fossil fruits and seeds, (in:)
B.E. Berglund, M. Ralska-Jasiewiczowa (Eds.) Handbook of
Holocene Palaeoecology and Palaeohydrology, Caldwell,
571 -590.
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XIII. Organic residues on pottery

Introduction

Archaeometric studies of organic residues found on
unglazed pottery help identify the substances with
which it came into contact during its use and verify
the hypotheses about the purposes for which it was
used. Ceramic vessels could not only be used for pre-
paring or storing food, but were also used in human
activities. For example, they were used in the produc-
tion of adhesives and organic dyes. They also served
as ritual and sacred vessels, ladles and pipes, and even
as funerary vessels (Katuzna-Czapliniska et al. 2017,
2020; 2021). An important aspect of these studies is
the chromatographic analysis of the lipid fraction in-
cluded in the residues recovered in the walls of an
archaeological pottery with a special focus on fatty
acids. The important role of fatty acids in this study
is related to their specificity. Because they are hydro-
phobic, they elute at a very low rate from the porous
structure of vessels. This makes them more stable and
resistant to environmental factors when compared to
proteins and hydrocarbons.

Based on the fatty acid content, it is possible to
conclude on the source of the studied residues. The
conclusions are based on the framework developed
by Eerkens (2005), who analysed organic residues re-
mained on unglazed historical and experimental ves-
sels as well as those of various foodstuffs. As a result,
he proposed ranges for four fatty acids proportions
characteristic of a specific foodstuff type. His method
allows researchers to distinguish between zoogenic
and phytogenic residues. Among animal foodstuffs,
a distinction can be made between the meat of land
mammals and fish, while in relation to vegetable food-
stuffs it is possible to determine whether the studied

residues were deposited by seeds and nuts, vegeta-
bles, root plants or berries.

XIII.1. Material

The content of fatty acids and compounds character-
istic of animal and plant food was determined for the
residues remained on 17 pottery fragments (designat-
edas: 3,6,7,12, 16, 17, 17A, 20, 21, 22, 29, 30, 30, 38,
39, 41 and 54), originating from the barrow cemetery
in Bukivna, Ukraine.

XIII.2. Methodology

The methodology is shown in Figure 1 (Katuzna-
-Czaplinska et al. 2013; Rosiak, Katuzna-Czaplinska
2015; Katuzna-Czaplinska et al. 2016; 2017). The
weighed powdered ceramic sample (approximately
5 g) was extracted in a mixture of dichloromethane
and methanol (2:1 v/v) for 4 hours in a Soxhlet appa-
ratus. The extracted lipid fraction was dried in a rotary
evaporator. The obtained residue was dissolved in
2 mL of hexane. Then 0.5 mL of the solution was trans-
ferred to a glass vial and evaporated under a stream
of nitrogen. The analytes in the lipid fraction were
converted to volatile derivatives (silylation) by add-
ing 100 pL of a mixture of N,O-bis(trimethylsilyl)tri-
luoroacetamide and trimethylchlorosilane (100:1 v/v).
The process was carried out for 30 minutes at a tem-
perature of 75°C. The vials were filled with 300 uL of
hexane and analysed by GC-MS. A gas chromatograph
(6890N Network GC System, Agilent Technologies)
coupled to a mass spectrometer (5973 Network Mass
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Selective Detector, Agilent Technologies) was used to
determine organic compounds in lipid fractions.
Qualitative analysis of fatty acids and biomarkers
was performed using mass spectral libraries (Wiley,
NIST08). Quantitative analysis of fatty acids was per-
formed using the internal normalisation method.

Sampling

Extraction of lipid fraction

Derivatization (silylation)

GC-MS analysis

<@ ¢@ ¢@ ¢@

@ Results analysis and interpretation

Fig. XIII.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Stages of the analytical procedure used in the presented studies
of organic residues
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9000000
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7000000
6000000
5000000
4000000
3000000
2000000

1000000

XIII.3. Discussion

The extracted lipid fractions from the Bukivna pot-
tery residues contain various groups of organic com-
pounds such as hydrocarbons (octadecane, heptaco-
sane), organic acids (aliphatic and aromatic), alcohols
(hexadecan-1-ol, docosanol), and aldehydes. How-
ever, the most important group of compounds, in
terms of the interpretation of results, is fatty acids.
They are ubiquitous as they can be found in both
phytogenic and zoogenic substances and, therefore,
have formed the basis for interpreting the results
(Rosiak et al. 2020). In the studied samples, the fatty
acids with carbon chain lengths of 5 to 22 were found.
Unsaturated acids are represented by four cis acids:
cis-9-hexadecenoic (C16:1, palmitoleic), cis-9-octa-
decenoic (C18:1, oleic), cis-9-heptadecenoic (C17:1,
margaroleic), and cis-9-tetradecenoic (C14:1, myris-
toleic). Table XIII.1 shows the percentage content of
fatty acids determined in the samples. The far lower
content of unsaturated acids results from their relative
low stability and therefore poor preservation in the
archaeological record when compared to saturated
acids (Katuzna-Czapliniska et al. 2017; see also Katuzna-
-Czapliniska et al. 2016; Rosiak, Katuzna-Czaplifiska
2015; Katuzna-Czaplifiska et al. 2013; Eerkens 2005).
In some samples, trace amounts of compounds
were found characteristic of phytogenic substances
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Fig. XIII.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Example of chromatogram for sample 16: 1 — tetradecanoic acid
(C14:0); 2 — cis-9-hexadecenoic acid (C16:1); 3 — hexadecanoic acid (C16:0); 4 — cis-9-octadecenoic acid (C18:1); 5 — octadecanoic
acid (C18:0); IS — internal standard (tetracosane)
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and, in relatively smaller amounts, of zoogenic ones
(derivatives of animal steroids). However, the very
low content of these compounds does not permit an
unequivocal interpretation. Figure XIII.2 shows an ex-
ample of a chromatogram for sample 16.

Using the determined percentages of fatty acids
(Table XIIL.2), the probability of the source of resi-
dues was calculated (Fig. XIIL.3). For each sample,
the proportions proposed by Eerkens were calculat-
ed: (C15:0+C17:0)/C18:0, C16:1/C18:1, C16:0/C18:0,
C12:0/C14:0. When the results of the calculations for all
four proportions matched the defined ranges, the or-
ganic residue was considered to be from that particular
source with a probability of 100%. If only three propor-
tions met the criteria for a type of food, then the prob-
ability that it was the source of the studied residues was
75%. The results support the conclusion that 11 vessels
were used for storing and/or preparing food of mainly

phytogenic origin, that is seeds and nuts (samples 3, 7,
12, 16, 17, 17A, 20, 22, 38, 39, 41). Sample 21, however,
is of a mixed phytogenic origin, involving nuts, seeds,
and root plants. In two vessels, the residues of the meat
of land animals visibly dominate (sample 29 and sample
36). The other residue samples are clearly of a mixed
origin: in sample 6, it is the meat of land mammals with
nuts and seeds, while in the case of samples 30 and 54,
the meat of land mammals distinctly dominate over
plant food, including vegetables, nuts, and seeds.

Conclusion

The research determined the composition of food or
substances with which the studied pottery had come
into contact. For the most part they were of plant ori-
gin, with the residues of seeds and nuts dominating.

Table XIII.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Proportion value of fatty acids for studied

residue samples from the Bukivna pottery

Proportion Sample designation (pottery number)
3 6 7 12 | 16 | 17 [17A| 20 | 21 | 22 | 29 | 30 | 36 | 38 | 39 | 41 | 54
(C15:0+C17:0)/ | 0.07 | 0.21 | 0.29 | 0.15 | 0.11 | 0.28 | 0.14 | 0.18 | 0.40 | 0.15 | 0.17 | 0.18 | 0.06 | 0.47 | 0.34 | 0.14 | 0.11
/C18:0
C16:1/C18:1 0.66 | 0.18 | 0.28 | 0.89 | 0.58 | 0.00 | 1.11 | 0.63 | 1.76 | 1.10 | 0.22 | 1.93 | 0.59 | 0.57 | 0.75 | 0.66 | 2.00
C16:0/C18:0 037 | 1.04 | 0.80 | 0.96 | 0.68 | 0.90 | 0.89 | 1.26 | 1.38 | 0.72 | 0.99 | 0.63 | 0.67 | 2.99 | 2.62 | 0.59 | 0.80
C12:0/C14:0 0.24 | 0.07 | 0.23 |1 022 | 0.15 | 0.17 | 0.31 | 0.15 | 0.60 | 0.15 | 0.05 | 0.09 | 0.03 | 0.16 | 0.20 | 0.18 | 0.14
100
75
S
Z 50
E
©
e}
<
[a
25 1 1 - 1 - 1 1 H
0 T T T T T T T T
3 6 7 12 16 17 17A 20 21 22 29 30 36 38 39 41 54
Sample designation
M Terrestrial mammals Fish M Roots Greens M Seeds and nuts MW Berries

Fig. XIII.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Most probable sources of organic residues based on the proportion

of fatty acids following Eerkens (2005)
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XIV. Palacopedological analyses

Introduction

The soils near and within two barrows, Barrow
2/1/2010, 2012 and Barrow 1/11/2013 were subjected
to detailed palaecopedological analyses. The former
represents a Komaréw culture barrow from the Mid-
dle Bronze Age whereas the latter is approximately
500 — 600 years earlier and represents the Corded
Ware culture from the Early Bronze Age. The soil for-
mation processes in the vicinity of these particular
barrows (‘reference trenches’) were analysed in order
to compare it to the processes occurring within the
barrows.

XIV.1. Methods

Both barrows were documented based on a cross-sec-
tion of the central sections, representing contempo-
rary soil, mound stratigraphy and the fossil soil. At the
distance of ¢. 100 m from the barrows, tranches were
made, to obtain natural and undisturbed Holocene
soil cross-sections for the reference (see Hildebrandt-
-Radke et al. 2019). Palacopedological analyses were
carried out on the basis of the methodology used in
Ukraine (Veklich et al. 1979; Matviishina 1982). The

Fig. XIV.1. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2010, 2012. General
view of the barrow cross-section with Trenches 2, 3, and 4
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soil nomenclature and macroscopic description of
soil profiles were made in accordance with the Ukrai-
nian Classification of Soils (Palupan et al. 2005). The
methodology used in this work followed standard
procedures presented in detail in the article by Hil-
debrandt-Radke et al. (2019).

XIV.2. Results of palaeopedological studies
of Barrow 2/1/2010, 2012 and its vicinity

In July 2012, the strata of the Barrow 2/1/2010, 2012
mound and Holocene fossil soils containing Bronze
Age and Eneolithic artefacts were studied to provide
a detailed pedological description of each succes-
sive stratum of this Komaréw culture barrow. For this
purpose, four trenches were dug. One was located
in the central portion of the barrow, two on its edge
(Trenches 2 —4; Fig. XIV1) and one in its surround-
ings (Trench 1; Fig. XIV.2).

Fig. XIV.2. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Location of the reference Trench 1 west of Barrow 2/1/2010,
2012

XIV.2.1. Trenches arrangement and general
description of the barrow

To reconstruct soil-forming processes, the soil cov-
ered by the barrow mound was subjected to a detailed
examination. From the strata of the four trenches, 21
soil samples were collected for micromorphological
analyses to establish their origin. Archaeological inves-
tigations set the age of artefacts found in the lower
(dark coloured) soil at ca. 6000 — 5000 BP and thus as-
signed them to the Eneolithic, while artefacts record-
ed in the upper (brown-podzolic) soil were dated to
¢. 3600 — 3300 BP, that is, the Bronze Age.

Trench 1. Unlike the other trenches which were lo-
cated within Barrow 2/1/2010, 2012, Trench 1 was
located 100 m west of this mound (Fig. XIV.2). This
trench represents a baseline of the soil formations
processes in the surrounding area against which
those of Barrow 2/1/2010, 2012 can be prepared. The

Fig. XIV.3. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Trench 1 (=Profile 1). Genetic horizons of background (mod-
ern) soil



Trench 1 profile comprised the following horizons
from top to bottom (Fig. XIV.3):

Ho - 0.0 — 0.5 m — litter (sod) of half-decayed grass
roots and fallen leaves, dark grey brown in colour,
loose soil.

HE - 0.05-0.15 m - light grey, loose, with tree
roots, becomes lighter towards the bottom, cloddy-
-powdery, whitish, with separate light (whitish) kro-
tovinas (up to 7 cm in diameter); humus is notice-
able along plant roots; built of sandy-silty light clay.
The transition and borderline are gradual and distin-
guished by a slightly lighter colour and a decrease in
the number of tree-root cross-sections.

Under a microscope, the material from the HE ho-
rizon is brown-light-grey, loose, broken up, with dis-
pergated humus and poorly coloured. Parallel humus
laminas are visible; there are many “washed through”
(inclusion of coarse clay particles into a ferruginous
substance) sections with accumulated quartz grains;
the soil mass structure is mellowed with winding
pores. Humic and ferruginous substances are spread
unevenly (parallel bands or patches). There are mi-
crohardpans, both loose and with prominent edges
(0.2 -0.3 mm in diameter), and light-brown ferrugi-
nous patches. Hydroxides () are concentrated along
fissures. Signs of podzolization are visible; the micro-
structure is silty-plasmic. The mineral skeleton oc-
cupies up to 70% of the thin section sample and is
represented by coarse and medium silt, with original
minerals that are coated with layers of ferrous hydrox-
ide (Fe(OH),) and humus. There are also compact
precipitates of ferrous hydroxide as well as blue-grey
gleying patches along fissures and around pores. The
principal soil formation processes include gleying and
podzolization (Fig. XIV4:A — C).

E(h)gl — 0.15-0.32 m — whitish-light-grey with
a shade of blue, loose, with brown patches. Spots of
ferruginous substances are spread throughout the ho-
rizon, it is gleyed and contains isolated tree roots; in
the bottom portion, a whitish colour intensifies; the
lower borderline is interrupted by fissures. The whit-
ish material penetrates the soil along the fissures to
adepth of 0.7 m.

In the thin section, the soil mass has a compact
structure, a light-brown colour, and is penetrated
by streaks of dispergated humus. There are many
washed through microsections and a cluster of silt
grains. The humus and clay are dispergated, but the
mineral skeleton grains are loosely packed in plasma;
there are many blue-grey gleying patches. Diffusion
circles of up to 0.1 mm in diameter and diffuse mi-
crohardpans (diameter of 3 — 4 mm) can be seen. The
microstructure is scaly (thin laminas of calomorphic
clay along the edges of plant roots). The soil mass is
gleyed, contains ferruginous substances, and bears
signs of clay leaching. At places, crusty, thin streaks of
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dripped calomorphic clay can be observed near the
washed through fragments characteristic of this hori-
zon. These are signs of excessive soil moisture in par-
ticular periods and resulting drips. The mineral skel-
eton occupies up to 70% of the thin section samples;
it consists of coarse and medium silt, while the disper-
gated clayey substance is poorly coloured with humus
(Fig. XIV4:D - G).

Ihe — 0.32-0.55 m (second humus layer) — grey-
ish-dark-brown; in the upper portion, it is broken into
separate blocks by fissures due to minor swamping
and standing water above it. Towards the bottom, it
becomes more intensively brown and slightly lighter
in colour, with shades of grey disappearing. Between
the blocks, there is plenty of silicon oxide (SiO,); it is
silty clay — medium to coarse — and its form is strat-
iform-cloddy-spheroid. There are krotovinas filled
with a dark material. The transition and borderline are
diffused; they are marked by an increasingly intense
brown colour.

Under a microscope, the soil mass is compact,
saturated with calomorphic clay, clayed, iron-rich, and
mottled. There are many washed through microsec-
tions (1.5 mm in diameter) and clear traces of clay
movement (lighter, gleyed, and dark-brown microsec-
tions), containing coarser grains that fill the pores.
Large crusty red-brown drips with ferruginous inclu-
sions that form crossing cones are visible. This is a typ-
ical illuvial level. The microstructure is silty-plasmic.
There are clear signs of washing through including
scales, streaks, large precipitates, and the saturation
of plasma with calomorphic clay. Ferruginous com-
pact microhardpans have diffused edges. The miner-
al skeleton, occupying 60% the thin section sample,
comprises coarse and medium silt grains. Much of the
clay material is dispergated (Fig. XIV4:H — K).

I(he) — 0.55-0.84 m — brown with dark-brown
patches that have a rusty-ochre shade forming a non-
-homogeneous “marbled” structure crossed by single
dark krotovinas. A clear sprinkling of SiO, is present as
are tunnels left by the action of worms. The horizon is
very cohesive: stratiform-spheroid heavy clay changes
into light clay with dark-brown laminas along the edg-
es of separate structures. Towards the bottom, the co-
lour becomes more homogeneous. The transition and
borderline are diffused and gradual with respect to
the intensity of yellowish-brown shades.

With regard to the microstructure, the soil mass is
characterized by cohesive blocks and large aggregates
of a red-brown colour and high iron content. It shows
signs of lessivage, such as red-brown seepage, filling
of pores and phytogenic tunnels with calomorphic
clay, occurrence of ferruginous-clayey formations, and
strong discolouration of pores/fissures. Seepage of
a ferruginous-clayey substance is visible. The soil mass
is largely clayed, with concentrations of colloid-like
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Fig. XIV.4. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Trench 1 (=Profile 1). Microstructure of the contemporary
soil substratum. A, B, C — humus-eluvial horizon: brightened plasma with compact (A), microstructure and iron spots in
the plasma (B), ferrous microorstein (C); D — G — eluvial-gley level Ebgl: brightened plasma, infiltrates of colomorphic
clays (D), heterogeneous coloring of the mass with iron spots (E), encrustation of the material with iron hydroxides (F),
microorstein against the background of “washed” plasma (G); H — K — humus-illuvial horizon Ihe: pore filling with colo-
morphic clay (H), infiltrations of colomorphic clay in pores (I), incrustation of material with iron and manganese hydrox-
ides (J), microorstein with a concentric ring of colomorphic clay (K); L — S — illuvial horizon: ferrous-clayey infiltrations of
colomorphic clays containing large clay particles, iron and manganese hydroxides (L), incrustation of pores with iron and
manganese hydroxides, compact blocks with ferrous infiltrations of colomorphic clays (M), saturation of plasma with colo-
morphic clay, gley spots, ferrous-manganese concretions (N); O — R — lower layers of the illuvial horizon at the transition
to the bedrock: microorstein with concentric distribution of colomorphic clays (O), pore filling with red-brown colomor-
phic clays (P), pore-fracture and concentric microorstein (R), stream-like distribution of colomorphic clays (S); T — U — bed-
rock level: plasma saturation with colomorphic clay (T), pore filling and their formation from colomorphic clay (U)



formations precipitating and washed-through micro-
sections occurring. There are clear signs of washing
through. The colouring is uneven and microhard-
pans are present. The structure of clays is the result
of dripping, and is silty-plasmic, concentric, and scaly.
The mineral skeleton, occupying 50 — 60% of the thin
section sample, comprises coarse silt and single sand
grains (0.2 mm in diameter; Fig. XIV4:L - S).

Ip - 0.84-1.1 m — uniformly yellowish-brown,
built of stratiform-cloddy-spheroid medium clay, bear-
ing black seepage traces and manganese speckles. It
is less compacted and looser than the overlying hori-
zon. Along the edges of separate structures, a sprin-
kling of silicon oxide is visible. The transition and bor-
derline are gradual and hardly visible due to colour
uniformity.

Under a microscope, the soil mass varies in colour
from brown to light-brown and is generally lighter
compared to the overlying horizon. Mineral skeleton
grains are tightly packed in a clayey marbled plasma
saturated with calomorphic clays. Crusty seepage of
calomorphic (red-brown-yellowish) clay with a con-
tent of coarse clayey particles can be observed. The
iron-rich soil mass contains compact oval microhard-
pans of two sizes: large (4 mm in diameter) and small
(0.2 - 0.5 mm in diameter). There are also crusty, con-
centric, and scaly forms of calomorphic clays. The min-
eral skeleton, occupying 50 —60% of the thin section
sample, is made up of coarse silt. All original mineral
grains have calomorphic clay scales (Fig. XIV4:0 — R).

Pi — 1.1-1.2 m — (observable) — yellowish-brown,
cloddy-loose medium clay with slight manganese
speckles in comparison to the overlying horizon.

In the thin section, the soil mass comprises com-
pact blocks of a non-homogeneous brown colour; it
is clayed and iron rich. Various forms of precipitates
of a ferruginous substance occur, including nodu-
lar formations with dark cohesive edges. Tunnels left
by tree roots show drips of calomorphic clays. Signs
of podzolization and washing through, such as the
uneven distribution of a ferruginous substance and
calomorphic clays in the soil mass, are noticeable.
Calomorphic clay concretions are also visible around
pores/fissures. The mineral skeleton occupies 40 to
50% of the thin section sample and is represented by
coarse silt grains, with laminas and coatings, densely
packed in plasma (Fig. XIV4:T, U).

Micromorphological data shows that in the upper
portion of the profile to a depth of 0.33 m, clays were
leached under excessive moisture conditions due to
gleying. The material is de-aggregated, bearing some
patches of iron hydroxides, but washed-through mi-
crosections dominate, showing precipitates of iron
oxides and small microhardpans at the humic-eluvial
and eluvial horizons.
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At a depth of 0.33 m, an illuvial horizon is readily
observable. The material is red-brown with a variety of
iron-hydroxide precipitates of various colour intensi-
ties and calomorphic clay isolates that are concentric,
streaky, and occur as pore fillings. A humic substance
undergoes /lessivage into this horizon from the top,
hence it is darker than the material it underlies. The
ferruginous and humic substances are largely disper-
gated and move together with the isolates of the col-
loidal portions of clays. Iron and manganese hydrox-
ides also precipitate as microhardpans, ferruginous
patches, and pore incrustations.

In Horizon I(he), the material is more iron-rich
and brown coloured. Most calomorphic clays have ac-
cumulated in this horizon with concretions of iron hy-
droxides in microhardpans, patches, and pore fillings.

At lower levels, the material is iron-rich (brown co-
lour, various forms of iron hydroxide concentration).
The micromorphology shows signs of intensive wash-
ing through, mechanical decomposition of original
minerals, and formation of a clay physical fraction that
accumulate in the illuvial horizon.

Major soil-formation processes include humus
accumulation, gleying, podzolization, and washing
through. Today, these processes involve excessive
moisture and the presence of stagnate water above
the compact illuvial horizon at a depth of 0.32 m.
Such profiles are characteristic of soils under beech
and broad-leaved forests, under excessive moisture
conditions, in moderate-temperature climates, and
with the accumulation of fallen foliage with high cal-
cium-content. At a depth of 0.32, a compact illuvial
horizon has formed.

Generally speaking, this soil is one of brown for-
est pseudo-podzolic soils. Due to the periodic exces-
sive inundation of its upper horizons, podzolization
and gleying occur, resulting in the transportation
and deposition of clay particles in the illuvial horizon
(lessivage).

Two stages of profile formation involving changes
in the principal soil-formation processes are clearly
observable. At a depth of 0.32 cm, old soil and its sec-
ond humic horizon, which is more developed than
that of the contemporary one, were recorded. Its pro-
file is characterised by grey and dark-brown washed-
-through forest soils.

While gleying and podzolization (with the leach-
ing of humic material) were principal processes in
the upper portion of the profile, the thicker profile of
the older soils developed in temperate cliamtes with
moderate temperatures where the principal soil for-
mation processes included humus accumulation, il-
limerization, and accumulation of a ferruginous sub-
stance in the lower horizons. For these processes to
occur, the original minerals must be mechanically
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comminuted under the conditions of a sufficiently
moist climate and in the presence of calcium-rich leaf
litter. Originally, such soil developed beneath a forest
as washed-through grey podzolic soils with active hu-
mus accumulation. At a successive stage, the signs of
stronger podzolization and gleying became apparent
as humic-eluvial horizons developed.

Trench 2. The trench was located in the north-east-
ern corner of the south-western sector of the barrow
(Fig. XIV1). In it, archaeologists recorded artefacts
from the Middle Bronze Age (3500 —3300 BP) and
the Eneolithic (c. 6000 BP). In the trench, 3.4 m of
strata were also exposed, including an Eneolithic stra-
tum that resembled dark-grey or meadow-podzolic
soil. The profile is clearly divided into a top portion
(0 - 0.8 m) with brown forest soil and a middle por-
tion (0.8 — 1.5 m) with distinct hardpans along the bar-
row mound. At a depth interval of 1.5 — 1.9 m, the ma-
terial is greyish in colour (mound of sod blocks — see
Borisov et al. 2018; Hildebrandt-Radke et. al. 2019). At
a depth of 1.9 - 2.9 m, the soil on which the barrow
was built is dark-grey and podzolic. Finally, at a depth
of 2.9 — 3.4 m, the bedrock upon which older soil had
formed was exposed (Fig. XIV.5).

Brown-podzolic _contemporary soil represented by
successive horizons:

Ho - 0.0 — 0.02 m — dark-grey to black, a layer of lit-
ter (sod) with many plant roots. The material consists
of fine silty clay. The transition is sharply marked by
a colour change.

HEgl — 0.02 — 0.15 m — greyish-light-brown, loose,
cloddy-loose, light clay with a large amount of grass
roots, krotovinas filled with a light material, and single
worm tunnels. The transition is gradual and notice-
able as a lightening of soil colour.

Ehgl — 0.15-0.4 m — whitish-brown, light-grey,
silty, light clay with a sprinkling of SiO, in patches. Its
structure is stratiform-cloddy-loose with single tree
root cross-sections. There are worm tunnels and kro-
tovinas filled with a darker grey material. The transi-
tion and borderline are clearly marked, wavy, with
slight seepage. They are visible as more tightly com-
pact material with a darker hue.

Iegl — 0.4—0.7 m - light-brown with many whit-
ish patches of SiO,; compacted, medium clay with
a heavier mechanical composition than in the case of
the overlying horizon. Single brown krotovinas (5 -6
cm in diameter) are present. The transition and bor-
derline are gradual but clearly noticeable, owing to
the appearance of hardpans.

Ipe — 0.8 — 1.5 m — interlaced brown hardpan lami-
nas; medium to heavy clay with horizontal bands of
a whitish material enriched by amorphous silica. The
transition and borderline are gradual and marked by

Fig. XIV.5. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Barrow 2/1/2010, 2012. Genetic horizons of soil in Trench 2
(=Profile 2)

the presence of shades of grey and the disappearance
of the whitish bands.

Layer of sod blocks

The bottom layer that extends over the soil cov-
ered by the barrow mound was built of blocks and
consisted of grey fragments and laminas.

1.5-1.9 m - the barrow mound of sod blocks.
Grey and brown-grey material, penetrated by kroto-
vinas and worm tunnels, consists of sandy-silty light,
stratiform-cloddy clay. The transition is noticeable ow-
ing to the intensification of the dark-black colour; the
borderline is gradual but quite distinct.

Soil with Bronze Age artefacts

Hegl — 1.9 — 2.2 m — Uniformly dark-grey to black
substrate that is cloddy and grainy and contains plant
roots, krotovinas (5 -6 cm), and worm tunnels. Silty
light clay is intensively coloured with humus. The
transition and borderline are noticeable owing to
the gradual lightening of the colour.

Under a microscope, the soil mass is brown-grey,
non-homogeneously coloured and with humus un-
evenly distributed throughout. On individual frag-
ments, half-destroyed, diffused, and blurred microag-
gregates are visible; they contain original formations:
lumps and condensations of humus. Other microsec-
tions are washed through. The microstructure is par-




tially spongy, pore networks are well-developed, and
iron-rich fragments containing precipitates of calomor-
phic clays are present in the form of streaks and dark-
-brown drips with coarse humic and clayey particles
inclusions. The process of lessivage may be connected
to the diagenesis of sediments in the course of pod-
zolization, under the impact of the process that takes
place when contemporary podzolic soil is formed. The
soil mass contains flocculent and compound microag-
gregates 1.0 — 1.5 mm in diameter. The mineral skele-
ton occupies up to 70% the thin section surface and its
grains are tightly packed in plasma. There are signs of
the movement of clays and of a ferruginous substance
(iron-rich drips containing brown clay and dark-grey
humus particles). Within the thin section, 3 — 4 micro-
hardpans (0.3 mm in diameter) of indeterminate out-
line can be noticed (Fig. XIV.6:A — D).

Heigl — 2.2 -2.4 m — brownish-pale-gray, lighter
towards the bottom, with numerous krotovinas (5 -7
cm in diameter), lumpy light clay.

In the thin section, the mass is aggregated with
flaky (2 —3 laminas) microaggregates with rounded
shapes; humus and clays are unevenly distributed.
There are areas saturated with clayey substance and
colloform clays. There are also “washed” areas, where
the ferruginous-clayey substance is concentrated only
at the edges of the pores, the mass is broken into
fused blocks, and the grains of the mineral skeleton
are tightly packed in the plasma. Microstructure is
dusty-plasmic. Shelly, dark-brown colloform clays in
various forms reflect the development of colloidal
movement of clays and /essivage processes. The min-
eral skeleton makes up 60 —70% of the polished sec-
tion area and is represented mainly by coarse dusty
quartz particles (Fig. XIV6:E —I)

I(e)hp - 2,4-2,9 m - homogeneously brown-
-straw-coloured with thin humic substance seepage
streaks and krotovinas. The transition and borderline
are gradual, noticeable owing to a slight lighter co-
lour. The material is silty, cloddy-stratiform clay of the
light through medium fractions.

The material from the illuvial horizon has a coarse-
-grained silt to plasmic microstructure. The plasma
is clayed, iron-rich with many large calomorphic clay
drips, and contains particles of humic and ferruginous
substances. Crusty calomorphic clay drips are abun-
dant and accompanied by concentric microhardpans
with diffused edges. Pores left by plants are filled with
calomorphic clays, with the latter precipitating into the
plasma in streaks. There are single microhardpans (1.5
mm in diameter) and many concentric ferruginous
patches. The mineral skeleton, occupying 50 — 60% of
the thin section sample, is made up of quartz grains in
the form of coarse silt (Fig. XIV.6:J — O).

P — 2.9 -3.4 m - straw-coloured-brown, light clay,
homogeneous, carbonate-free.
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In the thin section, the soil mass is light-brown
and comprised of solid blocks. The plasma is ferru-
ginous-clayey. The material is lighter than the one ly-
ing above. Light-brown and light-yellow calomorphic
clay drips are observable, including crusty ones. The
plasma is saturated with calomorphic clays. There is
an abundance of microhardpans (0.3 — 0.7 mm in di-
ameter), concentric in shape, more compact in the
middle and framed by calomorphic clays. Mineral skel-
eton grains are tightly packed in light-brown plasma
(Fig. XIV6:P — U).

Relying on macro- and micromorphological char-
acteristics, the soil located beneath the barrow mound
can be considered dark-grey forest soil, correspond-
ing to the conditions that prevailed in the northern
portion of the temperate zone forest-steppe. Judging
by the quite intensive development of a brown illu-
vial horizon, whose micromorphology testifies to /es-
sivage and eluviation, brown or dark-brown soil origi-
nally formed beneath broad-leaved hornbeam forests
in moderate temperatures. Later, soil development
was dominated by humus accumulation processes
and meadow landscapes prevailed (a humic-accumu-
lation horizon developed; it has considerable thick-
ness, a distinctly black colour, and contains complex
microaggregates).

A slight contradiction is visible between the macro-
and microproperties of the soil. Namely, in the course
of the formation of complex microaggregates (which
is an effect of the action of fauna — especially of
worms — in the humic horizon), in addition to washed
through sections, calomorphic clay drips uncharacter-
istic of humus accumulation are also observable. It is
most likely that the signs of lessivage are connected
to sediment diagenesis and a later change of the soil
genesis type when podzolization began to dominate
and in turn deeply transformed the material of the
mound. Humus accumulation was a primal process in
the formation of older soils, which is shown by dark-
-grey shades in the 1.9 — 2.4 m depth interval, traces of
burrowing by animals (krotovinas and worm tunnels),
and complex microaggregates (effect of worm activ-
ity). It is at the humic horizon that the greatest num-
ber of Bronze Age artefacts were recorded. However,
Tripilye culture aretfacts were found in deeper brown
layers (formation of a brown forest soil that was older
than the dark-grey one). Fragmented pottery and En-
eolithic and Bronze Age flints were also recorded in
the block layers of the barrow mound.

Trench 2 recorded the most complete cross-sec-
tion of Barrow 2/1/2010, 2012 strata. The characteris-
tics of contemporary soil, such as shades of a brown
colour, distinctly marked soil horizons — humic-eluvial
and washed through illuvial with a joint thickness of
about 0.4 m — the presence of an illuvial horizon, and
a readily observable brown spheroid-structure ho-
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Fig. XIV.6. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2010, 2012, Trench 2 (=Profile 2). Soil mi-
crostructure with Middle Bronze Age artifacts: A — D — eluvial-bumic horizon: simple and complex microaggregates,
“washed” microparticles (A, B), crusted infiltrations of calomorphic clays (C), filling of pores (D); E — I — eluvial-humic
horizon with signs of illuvial horizon: simple and complex microaggregates, “washed” microparticles (E), signs of re-
distribution of clay and humus (F, G), dark brown ferruginous infiltrations of calomorphic clays, including particles of
coarse clay and humus (H), gray gleyed microparticles, small microhardpan (I); J — O, illuvial horizon: light-brown and
dark-brown ferruginous infiltrations of calomorphic clays, with the inclusion of coarse clay and humus particles, struc-
ture in the form of fused blocks (J — L), dense microhardpans (M), light in the central part (N), blue gleyed spots and
small micro-hardpans (O); (P — U — bedrock horizon: various forms of micro-hardpans in concentric structures (P —T),
calomorphic clay in pores (U)



rizon, as well as hardpan layers down to a depth of
1.5 m in the mound material may indicate a well-de-
veloped, brown-earth and strongly podzolized, light-
-clay soil that formed on the barrow mound and con-
tained krotovinas.

Within the mound, the 0.7 - 1.5 m depth interval
comprises sandy lightly-clayey material with hardpan
laminas, which bears out podzolic soil formation pro-
cesses. In its lower portion, at a depth of 1.5 - 1.9 m,
the barrow mound is built of sod blocks. The material
of the blocks is more grey than that of the overlying
mound and extends in indistinct horizontal layers. In
the blocks, the remains of herbaceous plant roots are
noticeable. In terms of colour, this is a transitional ho-
rizon to the soil lying below.

The mound overlies an older soil with a varied
profile that is distinctly observable owing to its colour.
Judging by its nature, it is a dark-grey, transitioning
into grey, forest soil with a distinct illuvial level. It is
built of three parts: a humic-elluvial horizon (0.3 m)
and a humic-transitory one with the traces of lessivage
(0.2 m). The soil also has a readily observable illuvial
horizon with a characteristic brown colour, spheroid
structure and iron-rich and clayed material. The fact
that this is grey forest soils is borne out by micromor-
phological traits as well: in the humic-elluvial hori-
zon, one can see a spongy structure as well as many
washed through microsections accompanied by single
fine drips. The abundance and variety of calomorphic-
-clay cluster forms (drips, streaks, incrustation and
pore fillings), and the solid-block structure testify to
the active processes of lessivage and washing through.
Diagenesis is seen as a certain contradiction, that is,
the presence of dark-grey shades in upper humic
horizons simultaneously accompanied by a relatively
high number of calomorphic clay drips, which may be
connected to active podzolization and the permeation
of solutions from the overlying contemporary soil.

In this profile, distinctly black material of the hu-
mic horizon can be observed. The material could have
developed beneath high grasses in more continental
and perhaps cooler conditions than present ones.
The shades of brown in the soil colouring, increased
claying, and a higher iron content at the illuvial hori-
zon attest to the fact that the soil formed under for-
est conditions and that brown forest soils developed
in a warmer climate than at present. The distinctive-
ness and high humus content of the upper humic soil
horizons may testify to increased climatic cooling and
continentality of the pedogenetic conditions. These
changes may be connected to the climatic minimum
of the Subboreal Period around 3500 BP.

Furthermore, the fact that pedogensis occurred
under the conditions of a meadow and steppe land-
scape is attested by the signs of the great activity of
burrowing animals (e.g., krotovinas, worm tunnels,
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etc.), considerable saturation with humus and ag-
gregates of material in the form of lumps and humus
clumps (worm excrements), and the extensive net-
work of connections between pores. The illuvial hori-
zon reflects the formation of brown soil at the climax
of the Subboreal warming. Meadow soil with a high
humus content, dark-grey colour and many krotovi-
nas is related to increasingly continental climatic con-
ditions during a passing warming period. Formed on
the mound surface, contemporary brown and strong-
ly podzolized soil reflects present climatic conditions.

Trench 3. Trench 3 is situated at the northern edge
of the barrow. The following horizons and soils were
observed within it (Fig. XIV.7).

Fig. XIV.7. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Barrow 2/1/2010, 2012. Genetic horizons of soil in Trench 3 (Pro-
file 3)

Contemporary soil

Ho - 0.0-0.02 m - dark-grey, becomes lighter
towards the bottom, represented by forest litter and
grassy sod with plant roots; loose, silty, light clay.

HEgl — 0.02 - 0.1 m — light-grey with a brownish
and slightly greyish shade, becomes lighter towards
the bottom. Silty light clay, loose, cloddy-loose-strati-
form; it contains tree and grass roots as well as indi-
vidual light krotovinas (7 —10 cm in diameter). The
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transition is gradual and identifiable as the lightening
of colour.

E(h)igl — 0.1 - 02 m - the lightest horizon in the
profile. Greyish-light-brown, loose, silty light clay, al-
most entirely consisting of amorphous silica; it’s loose
and contains plant and tree roots. There, worm tun-
nels are filled with brown material and krotovinas are
filled with brownish-grey and light material that be-
comes lighter towards the bottom. The transition and
borderline are gradual and wavy, with slight seepage
and are visible owing to the material turning brown
and becoming thicker.

In the thin section, the soil mass is brownish-grey
with half-destroyed microaggregates up to the fourth
degree and is interspersed with compact microsec-
tions and partially washed through bt humus and
clay. It is coloured by humus but also has patches of
manganese, is gleyed, and has an extensive system
of winding and parallel pores. The formation of the
mass is connected with the processes of humus accu-
mulation and gleying. The mineral skeleton occupies
70% of the thin section sample. The clay microstruc-
ture is plasmic-silty with single grains of sand. The soil
mass is unevenly coloured due to the movement of
clay as well as patches of iron and manganese hydrox-
ides (Fig. XIV.8:A — B).

Ie — 0.2 - 0.4 m — more intensively brown than the
overlying one, compact, disintegrates into fine and
medium spheroid fragments with ferruginous laminas
on its edges and profuse precipitates of amorphous
silica resulting in non-homogeneous colouring. Kroto-
vinas (6 — 12 cm in diameter) filled with light brown
material are present along with the roots of large
trees and worm tunnels. The soil comprises sandy-
-silty light to medium clay, but the material is slightly
heavier than that of horizon E(h). There are ferrugi-
nous patches and ochre-black precipitates of manga-
nese. The transition and borderline are gradual and
wavy with seepage. They are distinctly visible owing to
the abundance of amorphous silica and seepage signs
(vertical fissures are filled with SiO,) as well as a dark-
ening of the colour.

Characteristic micromorphological traits show the
soil mass to be aggregated, largely washed through
by humus and partially tainted by humus and a fer-
ruginous substance, with flocculates, including com-
plex ones (i.e., microaggregates). The microaggre-
gates are separated by an extensive network of slightly
winding pores and pore-fissures as well as those left
by tree roots. There are many washed through frag-
ments with skeleton grains (70 — 80% of the thin sec-
tion sample). These are mainly large grains of quartz
dust (Fig. XIV8:C — D). This is probably an eluvial hori-
zon but the presence of calomorphic clays testifies to
a partial movement of clays related to podzolization
and washing through.

Barrow mound (blocks)

0.4 —0.8 m — built of sod fragments; however, to
a depth of 0.9 m, the material is broken up by verti-
cal fissures filled mainly with amorphous silica. There
are no signs of horizontal stratification that are so dis-
tinctly visible in Trench 2. In terms of structure, there
are thick clods and spheroids. The material is greyish-
-dark-brown, unevenly tainted by humus and iron.
The silty light clay has many worm tunnels but only
a few dark-brown krotovinas. The transition and bor-
derline are gradual and distinctly marked by colour
intensification.

Soil underneath the barrow (dark-grey forest) —
0.8 — 1.6 m (with artefacts)

Heigl — 0.8 — 1.1 m — of a blue-brownish-grey co-
lour that transitions to dark grey, it stands out chiefly
due to its dark-grey colour. Loose, stratiform-cloddy
and grainy, compact, sandy-silty, light to medium clay
lightens and becomes brown towards the bottom; it
bears blue gley and SiO, sprinkled patches. There are
krotovinas filled by a brown rock material and dark
grey soil material (5 — 8 cm in diameter) as well as tun-
nels of burrowing animals and worms. In the bottom
portion, profuse manganese speckles are noticeable.
The transition and borderline are gradual, slightly
wavy, and visible owing to a change in soil colour to
brown. The borderline shows slight seepage.

In the thin section, the soil mass in places is com-
prised of flocculated aggregates of a dark-brown co-
lour; less often, the material has a compact structure.
Microfragments coloured by a ferruginous substance
can be seen. They modify the structure of the mate-
rial. On the sections of a compact microstructure and
pores/fissures on iron-rich microfragments, one can
see various forms of calomorphic clay precipitates
such as iron hydroxide patches, crusty drips that fill
pores/fissures, and others. Excessive moisture caused
the colloidal portion of clays to isolate and humus
to move (dark-coloured horizon). The soil mass has
a rather porous structure, which shows that humus
accumulation occurred. The results of this process
were later eliminated by the washing of a clayey sub-
stance into this horizon. The clay structure is silty-
-plasmic. The mineral skeleton occupies 60% of the
thin section sample and consists of quartz grains of
coarse silt. Pore edges are saturated with calomorphic
clays (Fig. XIV8:E — H).

Ie(h)gl — 1.1-1.6 m - greyish-brown, becomes
lighter towards the bottom. Manganese speckles and
globular concretions can be seen throughout the ho-
rizon. The structure is stratiform-spheroid and com-
pact along the edges of separate structures. Patches
and seepage of manganese and iron hydroxides (dark-
-brown) are noticeable. The material is medium to
coarse silty clay. The transition is gradual towards the




Palaeopedological analyses 333

Fig. XIV.8. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 2/1/2010, 2012. Microstructure of the soil of the
northern edge of the barrow (Trench 3=Profile 3). A — B — humus-eluvial horizon: complex microaggregates with a tor-
tuous network of pores (A — B); C — D — illuvial horizon of contemporary soil: structure in the form of compact blocks,
compact packing of mineral skeleton grains in the plasma (C), plasma saturation with colomorphic clay (D); E - H —
eluvial-illuvial-humus horizon: microaggregates and a developed system of tortuous pores (E), pore incrustation with
colomorphic clay (F), crust-like infiltrations with large clay and humus particles (G), signs of lessivage (washing), zigzag
precipitations of iron and manganese (H); iron hydroxide concretions in microorstines, bluish-gray glaze spots and fer-
rous plasma (I); J — N — élluvial horizon: crusty ferruginous infiltrates of colomorphic clays, including those encrusting
the pores, containing large particles of clay and humus (J — M), small, compact micro-orsteins, spots of glazing (N); O —
U — bedrock with signs of illuviation: forms of collomorphic clay precipitation (O — S), micro-orsteins with a concentric
structure (T, U)
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bottom, while the borderline is interrupted by seep-
age. This layer is visible owing to the lightening of
colour and a certain lightening of the granulometric
composition.

In the thin section, the material is brown and bears
signs of a typical illuvial horizon. The soil mass has
a compact structure in the form of solid blocks, with
skeleton grains and iron-rich microsections densely
packed in plasma. Many crusty and concentric calo-
morphic clay drips that fill pores are visible and bring
about the effect of marble colouring. The effects
of washing through can be seen in drips containing
coarse clay particles. Calomorphic clays fill pore edg-
es, including pores left by plants. The clay has a drip-
-like, streaky, and scaly structure interspersed by iso-
lated hardpans (up to 1 mm in diameter). The mineral
skeleton occupies 50 — 60% of the thin section sample
and is represented by large and medium silt particles
(Fig. XIV8:J — N).

Pi — 1.5 - 1.7 m — uniformly yellowish-light-brown,
cloddy-loose, light silty clay.

Within the rock horizon — Pigl — the material is
marbled light-brown to red-brown and has a compact
structure. Skeleton grains are tightly packed in plasma
with calomorphic clay drips. Fine oval (0.2 -0.3 mm
in diameter) microhardpans and large calomorphic
clay drips frame some pores. This, in turn, creates red-
-brown laminas. Calomorphic clays saturate the plasma
in places. The clay structure is coarse and silty-plasmic
with streaky, scaly, and concentric calomorphic clay
precipitates. The mineral skeleton represents 40 — 50%
of the thin section sample. A large amount of gleyed
(blue) microfragments is noticeable, while the material
is observed to be clayed (Fig. XIV.8:0 — U).

In Trench 3, dark-grey forest soil developed the
upper portion of the mound built of blocks (sod frag-
ments) at the depth interval of 0.4 — 1.05 m. Later, it
was covered by blocks on which Bronze Age and con-
temporary soils formed. The dark-grey humic horizon,
mound blocks, and part of the upper illuvial horizon
formed a barrier, resulting in water stagnation and
gleying. This, in turn, caused a gley-eluvial horizon
to develop and the structure of underlying dark-grey
forest soil that formed under more continental condi-
tions to be blurred. The older soil was structured and
had a considerably thick humic level. Later, the humic
material descendedas a result of washing through
(material illimerization). A distinctly manifested illu-
vial horizon attests to the forest origin of the brown
soils. These soils formed under broad-leaved forests
while subsequent excessive moisturizing resulted in
the rise of the humic horizons of meadow soil (dark-
-grey humic-eluvial horizon). The profile of a given
soil horizon is harmonized with the profile of the sur-
roundings, in which aggregation and diversification
are more readily observable. In the older dark-grey

forest soils, krotovinas are noticeable, which indicate
that open spaces existed and burrowing animals were
active at that time. Surface gleying is less pronounced
on the krotovinas than on contemporary soil.

This area was characterised by the formation of
soils under forest conditions, predominantly beneath
broad-leaved forests (grey forest soils) and later beech
ones. This brought about the formation of brown-
-podzolic soils under more moist conditions in mod-
ern times.

Topsoil: brown pseudo-podzolic, subsoil: dark-grey
forest.

Trench 4. Trench 4 was situated in the southern sec-
tor of the barrow. The following horizons and soils
were observed in it (Fig. XIV.9).

Ho - 0.0 — 0.05 m — dark-grey to black colour, plant
litter (sod), with loose, silty, light clay. The transition is
readily observable as a colour change.

Hegl - 0.05-0.15 — brownish-light-grey, very
loose, homogeneous, and aleurithic light clay. It con-
tains grass roots, isolated whitish krotovinas (4 — 6 cm
in diameter) and many worm tunnels. It becomes
lighter towards the bottom. The transition and bor-
derline are gradual.

E(h)gl — 0.15-0.4 m — whitish light-grey with
a brownish shade to it that is moist with many iron
and manganese hydroxide patches. It contains tree
and grass roots. The lower portion consists of dark-
-brown, loose, aleurithic, and silty light clay. There
are isolated tunnels of burrowing animals (5-7 c¢cm
in diameter) filled with a light material and almost
no worm tunnels. The transition and borderline are
distinctly visible, owing to the increasingly intense
grey and dark-colour. The borderline is slightly wavy
or fragmentary with fissures; it is distinct and has
seepages.

Soil under the barrow (0.4 — 1.2 m)

HEgl — 0.4—0.6 m — broken into fragments by
vertical fissures up to 0.5 m deep; the fissures are
filled with amorphous silica. The darkest grey colour
is found in the upper portion where there are many
patches left by SiO, sprinkling. The material is strati-
form-cloddy, loose, and silty medium clay. It is criss-
-crossed by krotovinas (6-7 cm in diameter) and
worm tunnels filled with dark humic material. There
are also patches and sheets of manganese precipi-
tates. The transition and borderline are uneven with
seepage and identifiable owing to a change in colour
to brown and a thickening of the material.

Ihegl — 0.6 —0.75 m — brown, with grey and dark
manganese patches and sheets, spheroid, medium
to coarse clay. It is marble-coloured, iron-rich, and
clayed. It contains krotovinas (5 -8 cm in diameter)
filled with brown and dark-grey to black material.




Patches of amorphous silica are noticeable. The transi-
tion and borderline are gradual and identifiable owing
to increasing colour uniformity.

Igl — 0.75-1.05 m — brown, compact, iron-rich,
and silty medium to coarse clay containing dark-co-
loured manganese sheets. It is intersected by a large
number of krotovinas filled with dark-grey material:
coarse spheroid clay. The transition and borderline
are gradual.

Pgl — 1.05-1.2 m - yellowish-brown, silty, and
cloddy-lumpy medium clay containing krotovinas.

Soils: at the top — gley-sod soil; underneath the
barrow — dark grey podzolic forest soil. It is identical
to the bottom soil in the profile of the surrounding
soil in Trench 1.

Trench 4 is well harmonized with the profile of the
barrow surroundings. In all probability, the soil pro-
file of this area had already taken shape by the Bronze
Age, corresponding to contemporary dark-grey, for-
est, podzolic soils. The ancient soil was characterized
by the formation of a humic-eluvial horizon of com-
plex aggregates and a network of winding pores and
washed through microsections accompanied by inten-
sive humus leaching and the movement of a ferrugi-
nous substance. This is the second humus horizon of
contemporary soils. A lush grass cover resulted in in-
tensive humus accumulation, which explains the dark
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grey to black shades of a distinct humic horizon. The
moisture supply was sufficient, without being water-
logged, as can be seen from the traces of burrowing
animal activity. The abundance of grasses is borne out
by the good structure of the material, extensive net-
work of pores, and high humus saturation (the thick-
ness of HE horizon reaches up to 0.3 m).

What draws our attention is the intensive process-
ing of soil horizons by burrowing animals indicated by
the many krotovinas filled with black and brown mate-
rial as well as the worm tunnels. In the soil, an illuvial
iron-rich horizon can be seen with all its characteristic
features: spheroid structure, laminas, patches of iron
and manganese hydroxides along the edges of sepa-
rate structures, non-homogeneous colouring and blue
gleying patches. A developed, iron-rich and clayed il-
luvial horizon may confirm that the soil formed at
a warmer and earlier stage, that is, at the maximum
of the Subboreal warming (4200 — 3800 BP), when
brown forest soils formed under relatively warm con-
ditions. At a later time, about 3500 BP, these soils were
replaced by meadow and meadow-forest soils that
formed a humic horizon of a considerable thickness.

The Middle Bronze Age soil profile was to some
extent altered by diagenesis related to the contem-
porary landscape and formation of soils under condi-
tion of excessive moisture and waterlogging. In the

Fig. XIV.9. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Genetic horizons of soil in Trench 4 (=Profile 4)
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contemporary soil, there emerged humic-eluvial and
eluvial blue-to-light-straw coloured, washed through
horizons; the latter of which had a sprinkling of SiO,
and was faintly tinted with humus. The characteris-
tic features of these horizons result from gleying and
podzolization, being, in turn, the effects of the stagna-
tion of surface water over the screen formed by the
ancient soil that has a more compact mechanical com-
position (pseudo-podzolization, gleying). Excessive
moisture caused fissures to develop in the ancient soil
through which finer silty light clay penetrated the un-
derlying strata. Diagenesis, connected with contem-
porary soil formation, slightly modified the Bronze
Age soil material. This is seen in the superimposition
of signs of contemporary podzolization and gleying
on the older processes.

Generally speaking, the soil profile may be re-
ferred to as characteristic of a brown-podzolic (pseu-
do-podzolic) soil. The illuvial horizon may have
formed about 4200 — 3600 BP under the conditions
of the Subboreal warming maximum. The formation
of the humus horizon coincided with a period of in-
creasingly cool and continental climate under the
conditions of a moderately warm climate when vast
forest areas were replaced by meadows (development
of a dark-coloured humic horizon) compared to the
earlier period of maximum Subboreal warming. Later,
the climate became even more humid, which resulted
in periodic excessive soil moisture (and the growth of
upper wetland vegetation). The contemporary period
is connected with the formation of a surface, light-co-
loured eluvial-gleyed horizon over the old soil screen.
M.I. Gerasimova calls these processes pseudo-podzol-
ization and pseudo-gleying, and considers them to be
very characteristic of the brown excessively moist soils
of Fore- and Transcarpathia.

XIV.2.2. Summary of soil formation processes
of Barrow 2/1/2010, 2012

The soil formation at the Bukivna Barrow 2/1/2010,
2012 site may be described in three phases:

Phase I (6000 — 4200 BP) — the formation of brown
illimerized forest soils (alluvial fen soils) during the
maximum of the Subboreal warming when the cli-
mate was warmer than today;

Phase II (3600 — 3300 BP, Bronze Age) — the rise
of meadows and meadow-forests and the formation of
a dark-grey thick humic horizon beneath tall meadow
grasses in a cooler and more continental climate than
today; and

Phase III — contemporary until 150 BP — witnessed
excessive moisture content and the formation of light-
-coloured elluvial-gleyed, podzolic horizons due to
the stagnation of surface waters over the acient soils

(second humic horizon). The climate was cooler and
more humid than at the beginning of the Subboreal
period. Podzolization and washing through occurred
and produced brown-podzolic soils.

Consequently, in the profile of barrow strata the
following materials are represented by:

Contemporary brown-podzolic soil; its hardpan
horizons reach 1.5 m deep

Slightly clayey rock material of which the barrow
mound was built was drawn from the deep and trans-
formed by type (1) soil above and mixed below the
dark-grey forest soil, thus serving as its bedrock.

Immediately above the type (2) soil and at a depth
of 1.5 - 1.9 m in trench 2, sod blocks are discernible:
the first layer covering the old soil is discernible as sod
blocks that date to about 3500 BP based on archaeo-
logical artefacts. The blocks are made of sod from the
humic horizon of the former surface on which the soil
overlying the barrow mound formed. The mound cov-
ers soil from the Bronze Age — dark-grey forest soil
— and it is there that the major archaeological finds
dated to the time interval of 3500 — 3300 BP were dis-
covered. This interval is characterized by the greatest
cooling during the Subboreal period when a thick
humic horizon formed, supported by the develop-
ment of meadow landscapes featuring tall grasses and
excessive moisture. In the profile of dark-grey forest
soil, a brown illuvial horizon is distinctly noticeable,
which formed as a result of washing through and pod-
zolization. In all likelihood, this horizon formed under
warmer climatic conditions and in a forest landscape
featuring beech and hornbeam trees. Furthermore,
it bears clear traces of lessivage (many diverse drips
of iron-rich, calomorphic clays), illimerisation (coarse
clay and humus particles in the composition of drips),
high iron content (brown colour of material, many
ferruginous patches and microhardpans of a concen-
tric form, pores filled with iron hydroxides), claying
(solid-block structure, separated by pores/fissures,
compactness of structure), and movement of clays
and humus.

When the dark-grey forest soils of the Bronze Age
formed, open-space meadow-forest landscapes must
have dominated, while the climate was slightly cooler
and more continental than today owing to the cooling
maximum of the Subboreal period. In the lower layers
of the soil, a brown illuvial-gley horizon is well pro-
nounced with all its macro- and micromorphological
signs: a brown colour, spheroid structure, and laminas
of iron and manganese hydroxides along the edges of
separate structures. As far as micromorphology is con-
cerned, the signs of podzolization, washing through
and gleying can be seen in colour non-homogeneity
(marbled colouration).

Soils were quite fertile and favourable to agricul-
ture, while meadows covered by lush grasses could



serve as pastures for domesticated animals. Forest
areas, in turn, supplied berries, mushrooms, and tim-
ber, and served as hunting grounds. The climate was
moderately warm with sufficient precipitation to grow
crops. Perhaps, to procure better settlement areas,
forests, which had grown in an earlier warmer period,
were felled.

The relevant profiles harmonize well with sur-
rounding soils. The Bronze Age soil, with an illuvial
horizon of contemporary brown pseudo-podzolic soil,
is actually the second humic horizon. Excessive mois-
turizing in the contemporary period produced a light
gleyed podzolic horizon that was poor in organic
substances, but the second humic horizon provides
plants with necessary nutrients.

XIV.3. Results of palacopedological studies
of Barrow 1/11/2013

The barrow in question is about 500 — 600 years older
than the Komar6éw culture Barrow 2/1/2010, 2012 dis-
cussed above. Loess soils and strata were examined in
Barrow 1/11/2013 and - for the sake of comparison —
in a soil profile from the barrow surroundings bored
into the same geomorphological level (Fig. XIV.10).

XIV.3.1. Trenches arrangement
and general description of the barrow

Trench 1. The trench was excavated in the elevated
portion of a watershed at the same geomorphological
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level as the barrow (Fig. XIV.10) to provide a baseline
of soil formation in the area surrounding Barrow 1/
/11/2013. There, in a beech forest, Barrow Group II is
located. The profile of contemporary soil profile was
bored c¢. 55 m southeast of the barrow. From top to
bottom, the profile looks as follows (Fig. XIV.11).

Hd - 0.0 - 0.03 m — grey to dark-grey (under a leaf
cover) loose, silty light clay with the remains of tree
roots. A sod layer, the transition and borderline are
readily noticeable, owing to a colour change.

In the thin section, the soil mass is grey and has
a plasmic-silty microstructure. Poorly aggregated
and coloured, the material is spongy and consists of
round, loose aggregates of the I — III degree of com-
plexity only slightly humified. They contain concre-
tions and lumps of humus. The surface of the spaces
between pores is greater than that of the soil material.
The mineral skeleton comprises coarse silt grains and
represents 60 — 70% of thin-section surfaces.

Egl — 0.03-0.21 m - light-grey with a whitish
shade to it. Its upper portion is dry and shows zigzag
ochre precipitates. It is built of very loose, silty, cloddy;,
light and bluish clay with fine speckles of manganese
due to gleying. Over the underlying horizon, ferrugi-
nous patches become more numerous due to iron hy-
droxide precipitates. There are some krotovinas filled
with material from the same horizon. The transition
and borderline are horizontal and readily noticeable,
owing to a colour change.

Under a microscope, the soil mass is homoge-
neously whitish light grey and almost colourless, but
with a bluish shade. It consists of quartz silt grains sep-
arated by a developed system of pores. A horizontal

Fig. XIV.10. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/11/2013 and
the reference Trench 1. 1 — 12 — barrows
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Fig. XIV.11. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Genetic horizons of soil in Trench 1 from the Barrow 1/11/2013
surroundings

stratiform structure is noticeable, as are single loose
and compact microhardpans (0.1 —0.2 mm) result-
ing from excessive moisture and subsequent drying of
the material. There are single ferruginous patches and
colourless sections with quartz grain concentrations.
Readily observable leaching horizon traits are due to
excessive mass moisturizing whereby organic sub-
stances have been leached. Humus is dispergated and
almost absent. Single ferruginous patches and colloi-
dal clay drips, enriched with a ferruginous and humic
substance, are notable.

Ehfe(i) — 0.21 - 0.34 m - blotchy, brownish-light-
-grey; the colour is produced by a large number of fer-
ruginous patches. The horizon is greyish owing to the
high content of a humic substance. Towards the bot-
tom, brownish, ferruginous shades of colour intensify
as the mass is iron-rich. There are 3 —4 krotovinas
(up to 5 cm in diameter), filled with material from the
same horizon. Stratiform-loose-cloddy light clay is vis-
able. The transition and borderline are gradual and

well-marked, owing to a greater iron content and the
resultant brown shades of colour of the lower layer.

In the thin section, the colour of the soil mass is
greyish-brown, darker than in the Egl horizon. In
places, it is tinted with a ferruginous and humic sub-
stance, although there are many colourless sections
as well. It differs from the overlying horizons by the
signs of ferruginous substance movement within it,
its marbled colouring, and the presence of individual
microhardpans (up to 2 mm in diameter). There are
compact ferruginous concentric formations with the
laminas of Fe,O,. The structure of the soil mass is
compact and divided by pores/fissures. Decolourized
sections contain grains of quartz. The mineral skele-
ton occupies 60 — 70% of the thin-section surface and
is dominated by coarse and medium silt grains. Single
drips are noticeable along pore cracks. The soil mass
is plasmic-silty, while the plasma is clayey-ferruginous.
The grains are dominated by quartz, hornblende, zois-
ite, and others. The humus is dispergated.

Iegl — 0.34—-0.5 m — light brown with a bluish
shade to it; motley-coloured (marbled) due to a large
number of ferruginous and blue-whitish patches. The
horizon is more compact, has a medium-spheroid
structure and separate impermanent angular struc-
tures covered with iron hydroxide laminas from the
top. Inside, the structures are light. Indistinct ferru-
ginous-manganese speckles are present. The degree
of material compactness grows with increasing depth.
Pores left by plants are filled with dark humified mate-
rial. Krotovinas are occasionally found (6 - 10 cm in
diameter); they are filled with material from this hori-
zon. Clay in this horizon is light to medium. The tran-
sition and borderline are gradual and visible due to
greater material compactness and a high iron content
seen as an intensification of rusty-brown shades.

In the thin section, the soil mass is compact, brown
but heterogeneously coloured, while mineral skeleton
grains are tightly packed in plasma. Inside the blocks,
there are egg-shaped concretions of a ferruginous-
-clayey substance. Precipitates of iron hydroxides are
numerous, while calomorphic clays take on a concen-
tric-drip form concentrated around pores. Calomor-
phic clay drips saturate the plasma, pore edges have
ferruginous laminas, and single sections have quartz
grain clusters. This is a lessivage horizon that is tinted
with a ferruginous substance and dominated by pores/
/fissures separating the blocks. The mineral skeleton
comprises unevenly distributed coarse silt grains. The
structure is silty-plasmic. The processes of lessivage
and washing through are well advanced, evidenced
by thesaturation of drips with ferruginous and organic
substances. Spots of humus are found mainly in drips.

Ih(e)gl — 0.5-0.8 m - yellowish-ochre, brown,
marbled colouring with single whitish and blue gley-
ing patches. Other characteristics are as follows: sprin-



kling of SiO,, fine manganese speckles, individual
plants roots, spheroid structure, and iron hydroxide
laminas on the edges of separate structures. This is
the most iron-rich horizon in the profile and more
uniformly coloured. Silty heavy clay is crossed by in-
dividual krotovinas (3 — 4 cm in diameter). The transi-
tion and borderline are gradual and noticeable, owing
to a lighter brown colour, lighter mechanical composi-
tion, and the presence of many blue gleying patches.

Under a microscope, the material is marbled dark
brown with brown ferruginous patches. The soil mass
is compact and divided into solid blocks. Mineral skele-
ton grains are tightly packed in plasma. This is the dark-
est horizon with the most advanced lessivage in the
whole profile. Crusty calomorphic clay drips and ferru-
ginous patches are noticeable. The drips are enriched
by ferruginous and humic particles. Single nodular
formations are occasionally found. The ferruginous
substance and dark brown calomorphic clays take the
form of pore fillings, streaks, and mass saturation. This
is heavy clay.

Ipgl — 0.8 — 1.0 m — homogeneously ochre-brown
coloured that is lighter than the overlying horizon and
bears blue gleying patches and manganese speckles.
Its structure its stratiform spheroid with iron hydrox-
ide laminas along the edges of separate structures. It
consists of silty heavy clay, gradually becoming lighter
towards the bottom. The transition and borderline are
gradual and noticeable as the transition to a lighter
brown colour. Krotovinas are present and filled with
humic-ferruginous material.

In thin section, the soil mass is heterogeneously
dark-brown coloured and shows the largest number
of drips containing ferruginous and humic particles
that extend along the profile. Crusty calomorphic clay
drips are particularly conspicuous. In crossing cones,
the soil mass is red-brown and shows signs of sub-
stance movement. Pores are lined with calomorphic
clay laminas. Signs of illimerization are discernible.
Mineral skeleton grains occupy 70% of the thin sec-
tion surface, the soil mass is separated by pores/fis-
sures, and quartz grains are tightly packed in plasma.

Pigl — 1.0 — 1.3 m (visible) — straw-yellowish-brown
coloured, lighter than the overlying horizon. Its struc-
ture is stratiform-spheroid-cloddy and is poorly com-
pacted and gleyed. Homogeneously coloured, silty
medium clay shows, however, blue-whitish patches
and becomes lighter towards the bottom. Krotovinas
are filled with straw-brown-coloured material.

Under a microscope, the soil mass is heteroge-
neously coloured and shows characteristics of a les-
sivage horizon (Fig. XIV.12). There are more compact
sections, coloured with iron hydroxides and calomor-
phic clays, as well as looser ones. Illimerization signs
are seen in the gleying of the soil mass separated by
pores/fissures and tinted by the precipitates of various
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calomorphic clay forms inside the blocks. The mineral
skeleton occupies 40 —50% of the thin section sam-
ple and is made up of mostly coarse silt grains. This is
heavy clay.

In the four sectors of the 2.5 m high Barrow 1/
/11/2013, ancient Holocene soils were exposed, and the
mound structure and its strata were examined. In ad-
dition, an accumulation of fossil soils was discovered
at a depth of 1.5 m from the ancient barrow surface
(total profile height is c. 4 m). In the barrow, a Corded
Ware culture burial was unearthed (see Chapters IV
and V). In all the strata, Palaeolithic flints were found.

Of particular research value, the soil that extends
below the barrow base is an indicator of palacogeo-
graphical or, more generally, natural conditions that
prevailed when the barrow was built. The comparison
of the profiles of ancient and contemporary soils in
the barrow and on the surface helps to capture ten-
dencies in landscape and climate changes in the 3%
millennium BC, the period when earlier soils devel-
oped, as well as contemporary soil formation condi-
tions following from modern factors. Additionally, it
helps to record the second humic horizon in a soil
profile. The following soil horizons and strata were
described (from top to bottom): a contemporary sod
soil, bedrock — loess, soil developed on the surface of
the old barrow with a later addition of loess material,
a layer of loess-like clay (parent material of the ancient
soils); a mound built of blocks; meadow or dark-grey
forest soils with a distinctly marked humic horizon (it
is in this horizon that the most artefacts were found);
brown forest soil (reflecting the warmer and more hu-
mid climate at that time); and bedrock.

In all the strata, there are numerous krotovinas,
with the greatest number occurring in the layer of
blocks that formed the barrow mound, the dark-grey
humic horizon, and, to a lesser degree, the underlying
soil. Below, the soils from the barrow surroundings
and the profile of the barrow strata shall be described.

Trench 2. In Trench 2 (Fig. XIV.13), the mound pro-
file can be seen. It is divided into four sectors, 2.6 m
from the contemporary surface of the ground. This
trench was located south of the south-eastern sector
of the barrow.

The barrow has two horizons: (1) original barrow
1.7 m high, and (2) earth addition to the top 0.85 m
high. The archaeological investigations centred on
the natural soil under the barrow. Clearly, about
4000 — 3800 BP, podzolized chernozem or meadow
soils with a very dark humic horizon must have devel-
oped in the study area. Around the barrow, there were
waterlogged areas probably connected to the furrows
dug to excavate the sod used to build the barrow
mound. The furrows and depressions were 2 -3 m
from the barrow edge.
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Fig. XIV.12. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Soil from Trench 1 in the Barrow 1/1I/2013 surroundings. Micro-
structure of contemporary brown-earth-podzolic soil, gleyed in its upper layer. A, B — sod horizon: flocculated microaggregates;
C - E — eluvial horizon: C, D — tree (D) and grass (C) root cross-sections, E — washed through microsections; F — I — eluvial-humic
horizon: F — ferruginous patches, ferruginous microhardpans, and light gleyed microsections, G — uneven plasma colouring with
single drips, H, I — compact ferruginous microhardpan; J — L — illuvial horizon: structure of solid blocks, drips, streaks, saturation
of plasma with calomorphic clay, egg-shaped, concentric ferruginous-clayey clusters, and ferruginous patches; M — R — lessivage
horizon, bottom portion: M — stronger colouring of pore/fissure edges with iron hydroxides, N — crusty drips around pores left by
plant roots, O — a pore filled with iron-rich clay, P — calomorphic clay precipitates on pore walls, R — round microhardpans; S — U —
transition horizon to bedrock: S — strong colouring of pore edges with iron hydroxides, T — round formations in illuvial-transition
horizon, U — calomorphic clay precipitates and gleyed sections; W — Z — bedrock horizon: various forms of calomorphic clay drips
related to gleying and washing through (saturation of drips with ferruginous, clayey and humic particles)



Fig. XIV.13. Bukivna, Tlumach raion, Ivano-Frankivsk oblast.
Barrow 1/11/2013, Trench 2. Soil horizons: I — contemporary
sod-podzolic soil, II — mound built of blocks, III — old soil (un-
der barrow mound), IV — brown forest soil

From top to bottom, the profile is as follows:

On the mound surface, soil was found to extend to
a depth of 0.32 m from the barrow top.

Hd - 0.0-0.08 m — dark-grey to black, sod with
leaf fall and great many grass roots in loose, silty light
clay. The transition and borderline are well visible, ow-
ing to a change of colour from grey to brown.

In the thin section (Fig. XIV.14), the soil mass is
light-grey, spongy and consists of porous and com-
plex flocculated microaggregates up to II — III degree
of complexity, and is poorly tinted with humus. Some
aggregates comprise humus clods and condensations;
the material is loose and aggregated. There are many
straight aggregates (0.02 —0.005 mm in diameter),
while larger ones are round (up to 0.5 mm). The
structure is silty-plasmic and the soil mass is divided
by a network of winding pores, taking up 1/3 of the
thin section sample. The skeleton is composed mainly
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of large quartz grains and occupies up to 70% of the
thin section sample. Occasionally, single microhard-
pans are found (0.04 — 0.2 mm). Humus is coagulated
and uniformly tints plasma. There are also light micro-
sections saturated with quartz.

Eh - 0.08—-0.3 m - greyish-light-brown, loose,
cloddy, and silty light clay with tree and grass roots, as
well as krotovinas filled with material from the same
horizon. The transition is very gradual and almost
imperceptible.

Under a microscope, the spongy soil mass is mostly
made up of loess-like particles and flocculated micro-
aggregates (0.02 —0.04 mm). Some aggregates reach
the III degree of complexity and there is a developed
system of pores both between and within aggregates.
Washed through microsections enriched with quartz
grains are present. In the mineral skeleton, coarse
and medium silt dominate, with grains that occupy
60 — 70% of the thin section sample. Small ferruginous
patches are found and the soil mass is loose. There
are also signs of the occurrence of sod processes.

Ip - 0.3-0.6 m — light-brown and silty light clay
that is more compact and more intensively brown
than in the overlying horizon. This is a transformed
loess-like material from the second addition of earth
to the barrow. There are krotovinas, round in cross-
-section and up to 0.1 m in diameter, that are filled
with grey material from this horizon. The transition
and borderline are perceivable as greater compact-
ness and the appearance of grey shades.

In the thin section, the soil mass is loose and con-
sists of loess-resembling particles and flocculated pre-
cipitates (0.25 mm in diameter). A network of pores is
developed, darker formations are occasionally found,
the soil mass is tinted with organic material, ferru-
ginous patches, and transformed calomorphic clay
drips are present. The mineral skeleton occupies up
to 80% of the thin section sample and consists mainly
of coarse silt grains. The soil mass is plasmic-silty and
spongy.

Soil on the top of Barrow 1/1I/2013 resembles
brown forest soil and is considered to be that of poor-
ly developed sod soils. Soil in the upper portion of
the mound formed on loess-like strata over the sod
blocks in the barrow mound that were in turn placed
on ancient loess material. It resembles surface-gleyed
brown forest soils with a shallow profile. Within it, the
following layers were distinguished:

Hd - 0.6 — 0.85 m — poorly pronounced sod-brown
forest soil. It is greyish-brown, cloddy-loose and made
up of silty light clay. It becomes slightly lighter to-
wards the bottom and contains the remains of tree
roots, and krotovinas filled with the material from this
very soil horizon.

Under a microscope, the soil mass is heteroge-
neously coloured and is mostly loose but in some
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Fig. XIV.14. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/11/2013, Trench 2. Microstructure
of podzolized sod soil from the top of the barrow and the gleyed horizon of undeveloped brown soil. A,
B — eluvial horizon: complex and simple microaggregates; C — E — eluvial-humic horizon: C, D — complex
and simple microaggregates, washed through microsections, E — compact ferruginous microhardpan; F — H
— humic-transition horizon: F — traces of humus and clay movement, ferruginous patches, G, H — complex
and simple microaggregates, ‘washed through’ microsections; I, J — horizon of poorly developed, gleyed
brown soil: non-homogeneous soil mass colouring, ferruginous patches; K, L — loess layer of added mate-
rial: K —loose loess structure, L — ferruginous patches and sediment diagenesis

sections it is compact and bears many iron hydroxide
patches. There are drips and laminas of a clayey sub-
stance that considerably enriched with organic materi-
al and a ferruginous substance. Pores divide the mass
into blocks, which, owing to their light mechanical
composition, have no solid structure and are usually
characteristic of a /essivage horizon. However, inside
the mass and along pore edges, there are calomor-
phic clay drips, reflecting podzolization and washing
through which characterise this zone. A gleying hori-
zon is distinctly visible, as are the signs of iron hydrox-
ide movement within the mass, while some nodular
forms are less clear. Mineral skeleton grains are tightly
packed in plasma. There are some decolourised sec-
tions (gleying). In the soil mass, there are many fine
and medium calomorphic clay drips, with their lami-
nas being perceptible along pores/fissures. The min-
eral skeleton occupies up to 80% of the thin section
sample and consists of coarse grains of silty clay.

Loess clay — 0.85—1.1 m — loess clay, clay-parent
rock for brown sod soil. The material is homogeneous
and cloddy-loose, and contains tree roots, has micro-
pores, and is carbonate-free. The transition is visible

at the borderline with the sod blocks of the mound,
owing to a difference in colour between them. The
borderline is slightly wavy and rises at an angle of 45°
towards the barrow centre.

In the thin section, the material is straw-light-grey,
spongy, decoloured, and composed of loess particles
separated by a developed network of pores. Inside
the soil mass, fine transparent straw-yellow coloured
calomorphic clay drips are noticeable as well. Gener-
ally, the soil mass is decoloured and owing to their
light mechanical composition, the calomorphic clay
drips are small but numerous. The mineral skeleton
occupies up to 80% of the thin section sample, there
is a developed network of winding pores, and the soil
mass is spongy and lixiviated. The material was prob-
ably originally loess-like. Among grains, quartz, zoisite,
and hornblende dominate.

Mound of sod blocks (1.1 —2.2 m)

The mound itself comprises a layer of sod blocks cut
from the ancient surface in the vicinity of the barrow.
The thickest horizon is in the very centre of the bar-
row (up to 1 m thick) while toward the barrow edges,




the thickness falls to 0.2 m. In the blocks, dark-grey
material of black-earth or meadow soil was observed.
The blocks are 0.2 — 0.3 m long, while their width ap-
proaches 0.1 m. Between them, lixiviated, whitish
light-grey material can be found. This horizon, togeth-
er with the blocks, is criss-crossed by many circular-
-section krotovinas up to 0.15 m in diameter and fea-
tures animal burrows. This a krotovina horizon made
up of silty light clay. A sprinkling of SiO, accumulates
between the blocks, along fissures, and in krotovinas
as distinct precipitates of whitish patches over the un-
derlying soil. The transition and borderline are rela-
tively distinct, owing to a sharp change of colour to
a more homogeneous and darker grey. At the base of
the layer, the lower portion of a humic horizon was
observed. Its upper portion must be missing. Dark-
-grey material is distinctly visible in krotovinas to
a depth of 0.5 m from the ground surface.

In the thin section of the dark material of sod
blocks (Fig. XIV.15), the soil mass is aggregated, slight-
ly ferruginous, moist, spongy, and divided by a net-
work of winding and straight pores. Microaggregates
up to the III — IV degree of complexity and with con-
densations and lumps of humus in their base are pres-
ent. The microaggregates are indistinct and floccu-
lated, but there are distinct ones that are simple and
round in form. There are also iron hydroxide patches
that reach up to 0.1 mm in diameter and decoloured
sections with quartz grain accumulations. Fine con-
densations of iron hydroxides (up to 0.3 mm) and fer-
ruginous patches can be observed. The ferruginous
substance is unevenly distributed: brown and light
brown microsections are interspersed. The soil mass
is loose. Built mainly of fine and coarse quartz grains,
the mineral skeleton occupies 70 — 80% of the thin
section sample and has a silty-plasmic structure.

In the thin section from the sod block material,
the soil mass is greyish-brown in colour with deco-
loured sections. There are many whitish sections
with quartz grain accumulations; the material is het-
erogeneously coloured, spongy, and compact (due
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to excessive moisture). It shows signs of water stag-
nation, traits of leaching, and calomorphic clay drips.
The soil mass is non-homogenously coloured. The
calomorphic clay is crusty and covered by dark-brown
and light-brown drips of a loose structure. The min-
eral skeleton occupies up to 60% of the thin section
sample and comprises coarse and medium silt quartz
grains. It features pores/fissures and round pores left
by plant roots.

Soil under the barrow mound
The soil beneath the barrow mound comprises the
following horizons:

Hegl — 2.2 — 2.45 m — loose, grainy-cloddy, and silty
medium clay of a dark-grey to black colour and light
patches of a sprinkling of SiO,. It is criss-crossed by
krotovinas and worm tunnels and features many whit-
ish patches. In the bottom portion of the horizon,
brownish shades become more intensive owing to les-
sivage. The transition and borderline are gradual and
visible as the colouring transitioning to brown. There
are many dark-grey krotovinas, but they take on a dis-
tinctly brown colour in the upper portion.

In the thin section, the soil mass is dark-grey
(Fig. X1V 16), considerably enriched with humus, and
composed of complex aggregates (angular and round
in form, up to the II — IV degree of complexity). The
pores separating aggregates are smoothed out and
separate blocks in places. The soil mass is saturated
with dispergated and coagulated humus. Carbonate
material cements separate aggregates and moderates
the traits of their complex structure. The soil mass is
dark, compact in places, and lacks calomorphic clay
drips, but contains fine CaCO, crystals (0.03 mm in di-
ameter). Coarse and medium silt grains of which the
mineral skeleton is built are tightly packed in plasma
and occupy up to 70% of the thin section surface.
In single sections, complex microaggregates occur,
based on lumps and condensations of humus. On the
peripheries, a spongy structure and the breaking of
the mass into separate aggregates are noticeable.

Fig. XIV.15. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/11/2013. Barrow 1/1I/2013, Trench 2 — microstructure of the
materials in the mound sod blocks. A — structure of mound sod blocks: complex microaggregates, divided by winding pores; B — D
— secondary processes: various precipitation forms of calomorphic clays in material between blocks
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Fig. XIV.16. Bukivna, Tlumach raiorn, Ivano-Frankivsk oblast. Barrow 1/11/2013. Barrow 1/11/2013, Trench 2 — microstructure of pod-
zolized chernozem (meadow soil?) from the 3™ millennium BC. A = C — humic horizon with signs of podzolization, complex mi-
croaggregates in the structure, and washed through microsections; D — H — transition horizon to bedrock with traces of lessivage:
D, E — circular microaggregates separated by winding pores, F, G — fine calomorphic clay drips — signs of podzolization, H — washed
through microsections and iron-rich compact microhardpan

Pigl — 2.45-2.7 m - light-grey-brown, with a dis-
tinct brown shade, loose, cloddy-spheroid, and medi-
um clay with a great number of krotovinas (6 — 10 cm
in diameter) filled with the dark-grey material of the
soil profile. Perhaps this material comprises the miss-
ing part of the horizon.

The soil mass structure is recognizable: separate
complex angular and circular microaggregates are
noticeable. There are lighter sections with traces of
substance leaching and others with calomorphic clay
streaks, egg-shaped formations, and crusty drips. Di-
vided into blocks, the mass is saturated with ferrugi-
nous and organic substances, while calomorphic clays
concentrate along pore edges. Mineral skeleton grains
are tightly packed in plasma. There are also circular
and ferruginous-clayey formations. The mineral skele-
ton occupies 50 — 60% of the thin section sample and
consists of coarse silt grains. Signs of iron oxide move-
ment are discernable. As a result of excessive mois-
ture interspersed with drying processes, nodular for-
mations developed.

The profile resembles that of dark-grey forest soil
with a large number of krotovinas. Judging by the
macromorphological traits, this is in all probability
a podzolized meadow black-earth soil.

The soil from the surroundings, with which the
material of the formation in question was compared,
is brown-earth podzolic. This soil developed in the
contemporary brown forest soil zone, which perhaps
explains the brown colour of the material.

Ipgl — 2.7 -2.9 m — the horizon is speckled grey-
ish and vivid brown with a slight orange shade to it.
Its compact structure is cloddy spheroid with lami-
nas of iron hydroxides along the edges of separate
sharp-edged structures. It features many krotovinas
(7-15 cm in diameter) filled with grey, brown-grey;,
and brown material. Concentrations of SiO, sparkling
are discernible. In the lowest portion of some kroto-
vinas, intensively black homogeneous material was
found, probably originating from a humic horizon that
is presently absent from this location. The material —
silty medium clay — is gleyed. The transition and bor-
derline are gradual.

Under a microscope, the soil mass is compact and
dark-brown (Fig. XIV.17), with iron hydroxides and in
part coloured with a humic substance. Inside the com-
pact mass, traces of iron hydroxide movement as well
as a compact clayey substance of concentric struc-
ture can be seen. The horizon is coloured with iron
hydroxides along the edges of pores/fissures, is iron-
-rich, and has calomorphic clay drips around pores.
This is a typical lessivage horizon that is heavier than
the overlying material and bears signs of calomorphic
clay movement. The mineral skeleton occupies up to
40 —50% of the thin section sample, with its grains
tightly packed in plasma. It is composed mainly of
coarse silt. There are pores/fissures and pores left by
tree roots.

Ipgl —2.9 — 3.2 m — uniformly yellowish-brown with
fewer krotovinas than in the overlying horizon. These



are filled with material from the same soil horizon and
become slightly lighter towards the bottom. In terms
of structure, it is medium to heavy silty clay of an
illimerized brown soil. The transition and borderline
are gradual, while the material is homogeneous.

Under a microscope, the soil mass structure is silty-
-plasmic and mineral skeleton grains are tightly packed
in plasma. Compact ferruginous-clayey blocks are di-
vided by pores/fissures. The material is heavy, clayey,
and has decoloured microsections. Fissure edges are
lined with thick calomorphic clay precipitates with
ferruginous clayey areas of an organic substance. The
material is compact and shows traces of ferruginous
substance movement. Dark-brown drips can also be
seen. The mineral skeleton occupies 50 — 60% of the
thin section sample and consists of coarse silty grains
and medium silt.

Bg+P(i)gl — 3.2 - 3.4 m — yellowish-brown, loess-
-like, carbonate-free clay that is lighter than the overly-
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ing one and becomes increasingly lighter towards the
bottom. It is loose, cloddy and cut by krotovinas filled
with straw-coloured material. No traces of faunal activ-
ity (e.g., krotovinas) are observable.

The dark-brown material of the soil mass is built of
blocks divided by pores/fissures. Egg-shaped forma-
tions are noticeable while pore/fissure edges are tint-
ed with a ferruginous-clayey substance. The soil mass
shows calomorphic clay drips enriched with iron-rich
and clayey particles. Transparent calomorphic clay lam-
inas are noticeable.

Looser loess-like material with similar loess par-
ticles can also be observed. The mineral skeleton oc-
cupies up to 60 —70% of the thin section sample and
has a silty-plasmic structure. The non-homogeneous
material (both dark and light sections are present)
bears traces of washing through and calomorphic clay
movement.

Fig. XIV.17. Bukivna, Tlumach raion, Ivano-Frankivsk oblast. Barrow 1/11/2013. Barrow 1/1[/2013, Trench 2 — microstructure of
brown forest soil. A — D — illuvial horizon: marbled colouring, solid-block structure divided by pores/fissures, more uniform colour-
ing of pores/fissures with iron oxides, washed through sections, and uneven colouring of the mass with iron; E — H — bottom portion
of illuvial horizon: gleying of the soil mass (blue colour), solid-block structure divided by pores/fissures, red-brown calomorphic
clay drips, and signs of a high iron content, claying of the mass, as well as of washing through (saturation with clays) and satura-
tion of plasma with calomorphic clays; I — L — illuvial horizon base: 1 — ferruginous-clayey calomorphic clay drips, J — egg-shaped
clusters of a ferruginous-clayey substance, K — gleyed, blue microsections, L — compact clayey-ferruginous calomorphic clay strata



346 Zbhanna M. Matviishyna, Oleksandr H. Parkhomenko

XIV.3.2. Summary of soil formation processes
of Barrow 1/1I/2013

(1) Bottom soil — 2.9 — 3.4 m — probably from Tripilye
times; brown, forest soil that is illimerized and wa-
shed through.

(2) Podzolized chernozem or dark-grey soil (2.2 — 2.7 m)
with a dark-grey humic horizon, sprinkling of SiO,,
distinct lessivage horizon and dark krotovinas. The
soil must have formed in an open space of meadow
steppes in the northern part of the forest-steppe
zone.

(3) Sod blocks (1.2-2.3 m) containing podzolized
material.

(4) (0.85-1.2 m) — loess cover of the blocks, on the
barrow edge the thickness of the loess layer in the
mound reaches 0.2 m, while in its centre, it is al-
most 1.0 m.

(5) (0.6 -0.85 m) — Brown-sod soil under the upper
layer of the mound.

(6) (0.0-0.6 m) —sod soil that is gleyed on the surfa-
ce and transitions to the sod-podzolic contempo-
rary soils of the forest zone (in beech forests, with
elements of washing through).

By describing the Bronze Age and earlier soils, as
well as comparing the profiles of ancient soils and
those from the barrow surroundings, the following
palacogeographic conclusion may be drawn.

In the period preceding the Early Bronze Age (find-
ings dated to 4000 — 3800 BP), the area under investi-
gation must have been occupied by beech-hornbeam
forests that contributed to the rise of brown coloure
and saturated forest soils. Such soils also form in this
area today. The brown-earth nature of the soil-forma-
tion processes is attested by the tell-tale soil profile at
the depth of 2.7 — 3.4 m. Its material stands out, ow-
ing to it having the heaviest granulometric composi-
tion (heavy clays), rather poor profile differentiation,
advanced illimerization, mass claying, and high iron
content. The climate used to be warmer and more
humid than today, resulting in strong mass weather-
ing. The bottom part of the /essivage horizon has the
greatest number of ferruginous-clayey calomorphic
clay drips, contains coarse clayey particles, and stands
out because of their vivid red-brown colour. Soil trans-
formation by burrowing animals is in all likelihood
a result of subsequent meadow processes.

The Corded Ware culture artefacts (4000 — 3800
BP) are associated with the humic horizon with a dark
grey to black colour. The forest landscape was then
being replaced by a mixed meadow-forest that is one

of the types common in the northern part of the for-
est-steppe zone. The nature of the dark-grey podzolic
soil testifies to the natural disappearance of the for-
est or deforestation due to human actions. It is hardly
believable that the barrows were placed in a forest;
these were rather open spaces (forest clearings) and
later meadow steppes boasting a diversity of grasses
(see Sudnik-Wojcikowska, Moysiyenko 2013; Makaro-
wicz et al. 2018; 2019). They produced large amounts
of biomass, resulting in the rise of a thick humic ho-
rizon of a dark-grey soil. The meadow-steppe soil
formation conditions are confirmed by the moisture
content of the profile and the presence of aggregates
with a IV degree of complexity. The latter are associ-
ated with strong worm activity. The prevailing condi-
tions were conducive to human existence: the land
was fertile and could be cultivated while surrounding
forests supplied timber, mushrooms, and berries. Diet
could be also supplemented by hunting and fishing.
Furthermore, the light mechanical composition of the
soil was favourable to agriculture because the tilling of
land did not require much effort. Finally, deforested
areas could be used for animal grazing.
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XV. Vegetation cover changes on the Upper Dniester
in the context of settlement by Komaréw Culture populations.

Bilshivtsi site near Halych

Introduction

In connection with the programme of archaeologi-
cal investigations at the barrow cemetery in Bukivna
— one of a group of Komaréw culture necropolises
on the upper Dniester River Valley (see Chapters
II -V, in this volume; Makarowicz et al. 2016) — pal-
aeoecological studies were undertaken with the aim
of reconstructing the natural conditions of prehistoric
settlement and exploring the context of environmen-
tal changes in this region during the Holocene. The
main purpose of the study was to reconstruct the his-
tory of changes in vegetation cover induced by natural
and cultural factors. Special consideration was given
hydrological changes caused by climate or human ac-
tivity. The principal method of the reconstruction was
that of pollen analysis.

During the archaeological field season in August
2012, geological work was performed to identify natu-
ral fossil archives deposited in biogenic accumulation
reservoirs in the vicinity of the Bukivna necropolis.
A field survey was preceded by the study of carto-
graphic sources to locate marshlands and by con-
ducting a community survey.* The primary criterion
for the search for fossil archives was proximity to the

! The work was carried out with the help from the mem-
bers of the Stanistaw Pawlowski Geography Student Academic
Club at the Faculty of Geographic and Geological Sciences,
Adam Mickiewicz University, Poznai, Poland. Among them were
Joanna Biegata, Pawel Matulewski, Monika Panfil, and Lilianna
Siekacz.

2 With substantial help from Thor Kochkin of the Vasyl Stefa-
nyk Precarpathian National University in Ivano-Frankivsk, Ukra-
ine.

Bukivna site. Geological probing in the vicinity of the
cemetery, however, did not detect any strata appro-
priate for palacoecological studies. When the search
zone was expanded to a radius of several kilometres
from the cemetery, several biogenic accumulation res-
ervoirs were located in river valleys. Sediments found
there ranged from 2.0 m to over 10.0 m in thickness.
In three locations (Fig. XV.1), boreholes yielded undis-
turbed sediment cores that were sent for laboratory
anaysis. The sediments from a palacomeander near
Nyzhniv — Antonivka site — located in the Dniester Val-
ley 9 km east of the Bukivna cemetery did not yield
any pollen microfossils. A core from a location near
Halych, close to Bilshivtsi (26 km northwest of Bukiv-
na) and a core collected from the Malhava Valley, close
to Targovitsia — located approximately 27 km south
of Bukivna — showed thicker sequences of biogenic
sediments. They contained sporomorphs in relatively
small concentrations, but sufficiently large to be paly-
nologically analysed.

This chapter describes vegetation cover changes
at the Bilshivtsi site reconstructed using pollen analy-
sis. The site is located approximately 4.0 km north of
Halych and 10.0 km north-east of the eponimic Ko-
marow culture barrow cemetery (Fig. XV.1; Makaro-
wicz 2012; Makarowicz et al. 2016). The outline of the
valley’s ecosystem transformations given here may il-
lustrate in more general terms the changes to valley
habitats in the region. It must be remembered, how-
ever, that hydrological processes taking place in river
valleys and recorded in old-river-bed sediments are
closely linked to local phenomena.
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Fig. XV.1. Locations of studied biogenic sediments around the Bukivna cemetery
and other Komaréw culture barrow cemeteries on the middle Dnieper. The carto-
graphic background with locations of archaeological sites is taken from Makarowicz
et al. (2016; see for the descriptions of archaeological sites following the number-
ing given). The Bilshivtsi site is discussed in this article. No 5 — Komaréw cemetery

(now Komariv), other numbers — other necropolises of the Komaréw culture

XV.1. Description of selected natural
environment elements in the area
under investigation

The Bilshivtsi site is located in Ivano-Frankivsk oblast
of southwestern Ukraine. In terms of hydrography; it
is part of the upper Dniester drainage basin, covering
the Carpathian section of the river, including the foot-
hills and the Podolia Upland, conventionally reaching
as far as the town of Zalishchyky (Stojko 2007; Dubis,
Kowalczuk 2007). The site is situated on the Hnyla
Lypa River, a left-bank tributary of the Dniester, to
which it empties in the vicinity of Halych. A broader
description of the site’s physical geography, geology,
geomorphology, and hydrography is presented else-
where (Hildebrandt-Radke, this volume). The present
chapter centres on the vegetation cover and its con-
nections to the climate and edaphic factors.

XV.2. Climate, vegetation cover
and soils by regions

According to the modern distribution of natural vege-
tation zones in Ukraine, the site is located on the edge
of the Carpathian forest zone in close proximity to the
forest-steppe zone (after Zastawnyj, Kusinski 2003)
(Fig. XV.2a; see Hildebrandt-Radke, this volume). The
natural vegetation cover is influenced primarily by
climate. Western Ukraine, encompassing the upper
Dniester drainage basin, has a warm temperate cli-
mate with some continental characteristics, the degree
of which increases farther east (Zastawnyj, Kusinski
2003). The forest zone of the Carpathian region and
the western portion of Ukraine’s forest-steppe enjoy
relatively higher rainfall amounts. In the area under in-
vestigation, annual rainfall totals stay between 600 and
800 mm. Lower rainfall amounts (600 — 700 mm) are
recorded in the Podolia forest-steppe, while higher
amounts (700 — 800 mm) are found in the Subcarpath-



Vegetation cover changes on the Upper Dniester in the context of settlement by Komarow Culture populations 349

ian forests. The highest rainfall totals are recorded in
the Ukrainian Carpathians, reaching up to 2,000 mm
annually on the highest mountain peaks. These are the
highest rainfall totals in the entire Ukraine (Zastawnyj,
Kusiniski 2003). In the area under investigation, the
period with the highest rainfall (quoted from the mea-
suring station at Ivano-Frankivsk) coincides with the
growing season (May to August) when monthly rain-
fall totals 80 to 100 mm. These are also the warmest
months, with temperatures averaging from +10 to
+16°C  (www.ivano-frankivsk.climatemps.com). In
such temperatures, water quickly evaporates from the
ground, with little left for plants. The continentality of
the climate is seen in large temperature fluctuations
between the summer and winter months; for Ivano-
-Frankivsk, minimum and maximum temperatures
(recorded in 1949 — 2011) oscillated between —35.7°C
(recorded in December) and +37.2°C (recorded in
August; www.climatebase.rut).

=]

turf-podzolic soils

alfisols (grey soils)

typical chernozems
common chernozems
southern chernozems, partly saline

turf chernozems

Natural vegetation, together with local geomor-
phology and hydrology, determines soil development.
In river valleys in the area under investigation, alluvial
soils are found, while podzolic chernozem is domi-
nant on elevations (Zastawnyj, Kusifiski 2003; Hilde-
brandt-Radke, in this volume). According to the clas-
sification and nomenclature of soils adopted in the
Soil Atlas of Europe, the valleys of the upper Dniester
and its tributaries are filled with humic gleysols or his-
tic fluvisols. The elevations of the Podolia Upland, in
turn, are covered mainly by gleyic phaeozems or luvic
phaeozems as well as humic gleysoils (Fig. XV.2b). On
the local scale, there is a mosaic of soils in the valleys
depending on local topography and hydrology.

The forest zone, stretching over the right-bank
Dniester drainage basin, is associated with sod-
-podzolic soils (Zastawnyj, Kusinski 2003), which in
the Soil Atlas of Europe are called gleyic cambisols.
In elevated areas, mountain brown soils are found,

alluvial soils

kastanozem and solonetz

chernozems

Vegetation zones
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mixed, decidious
and coniferous forest

S

Carpathians

mountain brown soils

Fig. XV.2a. Areas of natural vegetation according to modern geobotanic divisions of western Ukraine against the background of soil
geography (after Zastawnyj, Kusifiski 2003). Star — Bilshivtsi, circle — Bukivna
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Fig. XV.2b. Soil distribution in the upper Dniester drainage basin in the vicinity of Halych (after Soil Atlas of Europe)
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dominated by acid brown soils (Fig. XV.2b). The for-
est-steppe zone, in turn, is characterized by podzolic
chernozems (Zastawnyj, Kusifiski 2003), which in the
Soil Atlas of Europe are called gleyic phaeozems and
luvic phaeozems. They dominate in the area of the
Bilshivtsi site and around the Bukivna site. This would
suggest a generally forest-steppe (or steppe) charac-
ter of these areas. Border zones of large stretches of
vegetation, in this case the forest and forest-steppe
zones crossing the area under investigation, are, how-
ever, particularly sensitive to climatic changes in so far
as their borders may move.

River valley vegetation, including riparian forests
and marshland communities, is azonal (Podbielkows-
ki 1991; Kornas, Medwecka-Kornas 2002), meaning it
is not classified within a specific climatic-vegetation
zone. On the flood plain of the Dniester Valley, vegeta-
tion now comprises meadow communities, with grassy
meadows in the central and riverside sections of the
plain and marshy meadows along its edges (Nesteruk
2007). Arboreal communities in the Dniester valley are
few today, and consist of deciduous forests dominat-
ed by pendunculate oak (Quercus robur), European
alder (Alnus glutinosa), and several willow species
(Salix triandra, S. vinimalis, S. pentandra) that are
interspersed with field maple (Acer campestre) and
common ash (Fraxinus excelsior). The underbrush
consists of cornelian cherry dogwood (Cornus mas),
common hazel (Corylus avellana), glossy buckthorn
(Frangula alnus), European cranberry bush (Vibur-
num opulus), common spindle (Euonymus euro-
peus), and rough-stemmed spindle (Euonymus ver-
rucosa). The Dniester Valley between Sambor and
Rozvadiv forms vast marshlands known as the Sambor
or Dniester Marshes. Between Rozvadiv and Halych,
the valley also forms extensive flood plains (Fig. XV.1
and Fig. XV.2b). Old riverbeds are now grown over
by common reed (Phragmites australis) and many
sedge species (Carex sp.), marsh horsetail (Equisetum
palustre), lesser bulrush (ipha angustifolia), broad-
leaf cattail (Typha latifolia), and sweet rush (Acorus
calamus; Nesteruk 2007). From a natural perspective,
the river valleys are migration routes for flora and fau-
na, and potential convenient migration routes for hu-
man groups (Makohonienko 2009a; 2011). Moreover,
habitat diversification in valleys attracts human settlers
and encourages crop cultivation and animal rearing.

XV.3. Local conditions

The site under investigation is a fossil riverbed
overgrown with marshland and meadow vegetation
situated between the towns of Halych and Bilshivtsi.
It lies amid a valley landscape in the depression of the
Hnyla Lypa River, a left-bank tributary of the middle

Dniester, 3.7 km from its present riverbed (Fig. XV4
and Fig. XV.5).

The site is located amid an agricultural cultural
landscape that covers the valley slopes and the pla-
teau. In its immediate vicinity, there are corn fields
and vast grasslands of such herbaceous plants as
speedwell (Veronica sp.), thistle (Cardauus sp.),
nettle (Urtica sp.), geranium (Geranium sp.), mead-
owsweet (Filipendula sp.), dwarf elder (Sambucus
ebulus), or bushes of European elder (Sambucus nig-
ra). Trees include single willows and fruit trees lining
roads. In the valley depression, there are communities
of meadow and marshland vegetation. The surface of
the fossil riverbed is overgrown today with common
reed, sedges, grasses (Poaceae) and numerous spe-
cies of herbaceous plants. A contemporary satellite
image shows the distribution of grasslands (mead-
ows), fields, and compact forest complexes (Fig. XV.5)
in the area under investigation.

XV.4. Sediments in the ancient riverbed fill
in the Hnyla Lypa Valley — Bilshivtsi site

Pollen analysis was performed on a sediment core of
palacomeander fill from an area where archaeological

Fig. XV.4. 19" century topographic map showing the location
of the Bilshivtsi site and the distribution of marshlands and
meadows as well as trees lining roads and riverbanks
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BIL 1/2012

100 m

Fig. XV.5. Left — Vegetation cover in the area under investigation shown on a satellite image. It shows vast grasslands in the Dniester
and Hnyla Lypa Vallyes and larger forests in the vicinity of Halych; Right — Location of the BIL 1/2012 core extracted from the palae-
omeander on the left bank of the Hnyla Lypa, between Halych and Bilshivtsi, shown on a satellite photograph

remains were identified on the ground surface near
the Bilshivtsi site.*> The specific geographic coordi-
nates of the core extraction location are 49°09°37.0” N
and 24°44°38.9” E (Fig. XV.5, right) with an elevation of
226.7 m a.s.l. The stratigraphy of biogenic sediments
was preliminarily explored with a hand-operated
grooved sampler or “Dutch auger”. Next, an undis-
turbed sediment core was collected using an Instorf
probe with an internal diameter of 5.0 cm.

XV.4.1. Sediment description

The core designated as BIL 1/2012 contains sedi-
ment collected to a depth of 648 cm below the pres-
ent ground level. It did not reach the original mineral
subsoil due to the compactness of the stratigraphic
deposits. The core sediments mainly composed of
organic loam and strongly decomposed peat with
a large admixture of loam (Table XV.1), but are highly
diversified, reflecting the high dynamism of accumula-
tion processes.

XV.4.2. Radiocarbon dating of sediments

To determine the absolute age of the BIL 1/2012 sedi-
ments using the radiocarbon (%C) method, three
samples were taken: a wood fragment from a depth

3 We would like to thank Dr Taras Tkachuk, Head of the
Archaeological Section, ‘Old Halych’ Archaeological Park, for
indicating to us the site where traces of prehistoric settlement
could be found, including an identified Tripilye culture settle-
ment.

of 160 cm, peat sediment from a depth of 265 cm, and
loam from a depth of 399 cm. Radiocarbon analysis
was conducted by the Poznan Radiocarbon Labora-
tory and *C date calibrations are shown in Table XV.2.
Uncalibrated dates are presented as BP dates whereas
calibrated dates are given as calendar age ranges with-
in which the actual sample ages fall with a probability
of approximately 68.3 % and 95.4% (Table XV.2). The
calibration was performed using the Oxcal software
(OxCal v. 4.4.4, Bronk Ramsey, Lee 2013; r: 5, atmo-
spheric curve INTCAL20, Reimer et al. 2020).

It appears that the dating of the loam sediment
sample from a depth of 399 cm may give an age that
is too old, and thus it is not taken into account here.
The chronology of the core, including the floor por-
tions of layers, shall be made more accurate as soon
as more radiocarbon determinations are available.
The three age determinations indicate the general
sediment chronology of the core, but cannot identify
changes in the rate of sedimentation or whether this
process was continuous.

XV.4.3. Physical chemistry of microfossil
preservation

The results of palynological analysis show a very low
sporomorph concentration, considerably hampering
analytical procedures. Specifically, it prolongs time
spent on microscopic studies and lowers the quality
of results. In addition, low grain counts in a pollen
spectrum considerably lower the interpretation value
of data.
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Table XV.1. Description of core BIL 1/2012 sediments. The numbering of distinguished layers is consistent
with the designations on the pollen diagrams (see Figs. XV.9 to XV.13)

No. Depth Sediment description
[em]

15. 0-28 Lumpy herbaceous peat, dark brown to blackish, strongly decomposed, contains calcium carbonate from
comminuted mollusc shells and some loam

14. 28 - 45 Strongly organic loam, non-calcareous, black, lumpy

13. 45-93 Strongly organic loam, non-calcareous, steel-blackish (upper portion is a darker black)

12. 93 — 100 Slightly calcareous loam, steel-grey with organic inclusions

11. 100 — 106 Dark-brown lumpy herbaceous peat, strongly decomposed, contains calcium carbonate and an admixture
of loam

10. 106 - 130 Dark-grey loam, numerous organic inclusions, washed-in in spots

9. 130 — 136 Grey-brown herbaceous peat, strongly decomposed, no calcium carbonate inclusions, contains a small
share of loam

8. 136 - 150 High organic-content non-calcareous loam

7. 150 — 258 Stratified herbaceous peat, numerous loam wash-ins 1.0 — 5.0 cm thick, highly decomposed; wood frag-
ments located on bottom of layer

6. 258 — 280 Light-brown herbaceous peat, strongly decomposed with ferruginous inclusions

5. 280 — 341 Non-calcareous loam

4. 341 - 425 Steel-grey non-calcareous loam, more homogenous than underlying sediments

3. 425 — 504 Non-calcareous loam

2. 504 - 615 Non-calcareous loam, slightly darker and more homogenous than the overlying layer

1. 615 - 648 Steel-grey non-calcareous non-homogenous loam; band- and spot-like colour changes and inclusions

Table XV.2. “C age determination results of samples from core BIL 1/2012 with a probability of 68.3 and

95.4%
Depth 1 i i-
ept an.d SAmpie 4 Calﬂ':)rate(.l determi Calibrated determination with 95.4%
description Lab. No. C Age nation with 68.3% robabili
[cm] probability P ty
160 4783 — 4547 BC
Poz- 4 10+40 BP 4718 — 4
(wood) 026362 5810408 7184609 BC [adopted average value: 4660+110 BC]|
265
. . 5977 - 5743 BC
(stronglyp((l;g)mposed Poz-63804 697040 BP 5964 — 5791 BC (adopted average value: 5875%115 BC|
399 11,147 — 10,890 BC
; Poz-63623 11060+60 BP 11,126 — 10,974 BC [calculated average value: 10,970+150 BC|
(organic loam) L . . .
unacceptable determination calling for verification

There may be three reasons for a low sporomorph
concentration in sediments: (1) sparse vegetation cov-
er, (2) a high rate of sediment accumulation, or (3)
microfossil decomposition. In this case, the first two
reasons would appear to be secondary. First, the pres-
ence of trees (even if dispersed) and relatively rich
herbaceous vegetation over the landscape, includ-
ing that occurring locally on the site, indicates they

should be clearly represented in the fossil record as
well. Second, the thick sediment strata with varied
morphology that characterize the cores from these
sites are not the result of short incidental depositions.
Instead, the third reason seems to be the most impor-
tant in this case, namely the decomposition of fossils.
This is additionally supported by the poor state of
sporomorph preservation observed microscopically.
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The chronological distribution of sporomorphs
depends on the conditions prevailing in the deposi-
tion environment, including the biological activity of
microorganisms. The environmental conditions affect-
ing the decomposition of sporomorphs include the
amount of oxygen available, the chemical composition
of the environment, and the value of redox potential
(Dyakowska 1959; Baas-Becking 1960; Faegri, Iversen
1978; Retallack 1984). Sporomorph decomposition is
thus important for reconstructing past environmental
conditions and how they have changed over time. An
attempt was therefore made to explain the repeated
phenomenon of sporomorph decomposition associ-
ated with the methodological difficulties noted above.
To determine decomposition conditions, sediment
pH was measured as was the approximate value of
the redox potential both of which affect the state of
sporomorph preservation in core BIL 1/2012.%

XV.4.3.1. pH measurements

The pH reaction is defined as the ratio of hydrogen
ions H+ to hydroxyl ions OH-: [H,O & H" + OH]
(Glinski et al. 1999). The presence of hydrogen ions
makes a solution acidic, whereas hydroxyl ions cause
a solution to be alkaline (basic). In distilled water, the
number of H* and OH~ ions are equal: 107 mol*/dm?.
A change in ion content causes a solution to become
more acidic or alkaline. Hydrogen-ion concentration
is measured by pH, defined as the negative logarithm
of the ion concentration value (i.e., pH = —log [H*]).
The pH scale ranges from 0 to 14, wherein 7 is neutral
and values less than 7 are acidic while those that are
greater than 7 are alkaline. In most soils, pH values
range between approximately 3.6 and 10.4 (Buckman,
Brady 1971; Fig. XV.6). For the sediments from core
BIL 1/2012, pH was measured by immersing the probe
of an electronic pH-metre in a solution made of the
sediment sample.

Conditions conducive to the preservation of
sporomorphs are found in moist, acidic, and anoxic
environments. To measure sediment acidity, the pH of
22 samples were selected from various depths, repre-
senting all sediment types and the transition zones be-
tween them, was measured. A total of 20 samples had
a neutral to slightly alkaline pH above 7, ranging be-
tween 7.1 and 7.4 (Fig. XV.7). The pH of the other two
samples was more acidic, with values of 5.4 and 4.8
respectively. The majority of pH measurements thus
proves that, in general, the sediment environment

# All analytical work — pH and redox potential measure-
ments and palynological analysis — was performed by Monika
Panfil as part of her MA thesis defended at the Faculty of Geo-
graphic and Geological Sciences, Adam Mickiewicz University,
Poznan, Poland, supervised by Mirostaw Makohonienko (Panfil
2014).

was slightly alkaline, and therefore less favourable to
the preservation of pollen microfossils

XV.4.3.2. Redox potential (Eh) measurement
The term redox reaction refers to coupled oxidation
and reduction reactions (De Laune, Reddy 2005). Dur-
ing oxidation, an electron is given away by an atom
known as the reductant while in reduction, electrons
are acquired by an atom called the oxidant. The ten-
dency of species to acquire or lose electrons is known
as redox potential (Eh). Its value serves to assess the
oxidation-reduction status of the environment (De
Laune, Reddy 2005). A redox measurement helps
to determine the degree of reduction and stability
of species in sediments that regulate the availability of
nutrients and metals. Redox depends on the content
of reductants including inorganic substances such
as oxygen (O,), nitrates (NO,), nitrites (N*), magne-
sium (Mg), iron (Fe), sulphates (SO %), carbon diox-
ide (CO,), and oxidants, that is organic substrates or
reduced inorganic components. The redox potential
is also affected by temperature and microbiological
activity. Furthermore, the measurement of reduc-
tion potential may be helpful in determining whether
a given habitat was waterlogged or dry. Under an-
aerobic conditions, for instance in waterlogged soils,
there are few reductants, but a high number of oxi-
dants. Conversely, in oxygenated soils, there are few
oxidants and a high number of reductants. Therefore,
soils that are not waterlogged and contain a lot of oxy-
gen usually have high Eh values (Vaughan et al. 2009).
Indeed, a study by Picek et al. (2000) showed that a
change from anaerobic to oxygenated conditions re-
sulted in elevated Eh values and a growth in the bio-
mass of microorganisms.

Redox potential was not directly measured in
the field when sediment cores were extracted from
boreholes at the Bilshivtsi site. A subsequent analysis
of the sediments using standard platinum (Pt) elec-
trodes would not meet methodological requirements
because the collection, transport, and storage of sam-
ples considerably affect the soil moisture and oxygen
conditions, thus potentially distorting the measure-
ments. Instead, following the recommendations of Dr
Cezary Kazmierowski, of the AMU Department of Soil
Science and Remote Sensing of Soils, sediment cores
were analysed using a spectroradiometer, making use
of the phenomenon of diffuse reflectance or the re-
flection of a light beam. The theoretical foundations
of this novel method are being developed now by
Kazmierowski, in which redox potential (Eh) is calcu-
lated by measuring the amount of light reflected from
the sediment samples. This value is then standard-
ized with respect to a standard hydrogen electrode
value and adjusted to pH = 7, following the formula:
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Eh7 = Eh - 0.059 X pH. The results are estimated
values of the lowest Eh that could exist in a given
sediment.

Thus, the measurement results of the sediment
redox potential approximated its real Eh value. At
selected depths, Eh stayed between 168 and 516 mV
(Fig. XV.7). The most frequent values remained be-
tween 310 and 350 mV. The highest Eh value of mV
was found at a depth of 184 cm, while the lowest val-
ue of mV occurred at a depth of 45 cm.

The study of the pH reaction and redox potential
set the limits of acidity and soil moisture at the Bilshivt-
si site within those in which sporomorphs could have
preserved. Specifically, pH ranged from 4.74 to 7.4
with most values falling between 7.1 and 7.5, whereas
Eh values ranged from 168 to 516 mV with most fall-
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+ 400 -

+ 200 -F

Eh
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ing between 310 -350 mV. These figures represent
a slightly alkaline environment with irregular soil
moisture content, which is generally not conducive to
the preservation of sporomorphs (Fig. XV.8.). Assum-
ing that the Eh values represent estimates of the low-
est possible Eh values found in the sediment, it has to
be accepted that these values may actually be higher if
measured using the conventional electrode method.

The test analysis of redox potential shows the sedi-
ments to be highly oxygenated (Fig. XV.8). The high
positive Eh values and slightly alkaline pH values of
the sediments testify to the prevailing unfavourable
conditions for the preservation of sporomorphs in the
accumulation environment. This in turn tends to ex-
plain their very low frequency in the sediments from
core BIL 1/2012.

neutral basic/calcerous
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Fig. XV.8. Ranges of pH and Eh values in core soil samples against the background of environmental conditions conducive to the
preservation of vegetation remains. Black rectangles mark the most frequently reoccurring values. The yellowish field marks envi-
ronmental conditions conducive to the preservation of sporomorphs; the red field marks conditions inconducive to their preserva-

tion (fol. Baas-Becking 1960; Retallack 1984)
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XV.5. History of vegetation cover in the
light of pollen analysis — environmental
and cultural implications

XV.5.1. Palynological methodology

For microscopic studies, 1 cm? sediment samples were
collected every 10 cm along core BIL 1/2012. Altogeth-
er, 66 samples were studied. To date, their analysis in-
volved the identification of the general pollen stratigra-
phy of the core with an option to continue the study at
a greater resolution with respect to selected core sec-
tions in the future. The standard procedure of sample
cleansing was completed by deliming sediments with
concentrated hydrochloric acid (HCI), whereas mineral
components (silica) were removed with hot hydroflu-
oric acid (HF) and any undesirable organic substances
were cleansed from the samples using acetolysis (using
a mixture of acetic anhydride CH,COOH and concen-
trated sulphuric acid H,SO,; Berglund, Ralska-Jasiewi-
czowa 1986). Lycopodium spore tablets were added to
test tubes containing the cleaned samples as standard-
ized indicators, serving to calculate sporomorph con-
centration in a unit of volume (Stockmarr 1971). Ali-
quots of the mixture measuring 20 X 20 mm were then
mounted on microscope slides and sporomorphs were
counted under a microscopes Nikon Eclipse E400 and
Delta Optical Genetic Pro using the method described
in Nalepka (1999) and Wasylikowa (2005).

For statistical analyses of fossil pollen spectra, at
sporomorphs of at least 500 distinct species should
be identified, while 1,000 or more species of terres-

trial plants should be identified for a detailed picture
of human impact on the vegetation cover (Berglund,
Ralska-Jasiewiczowa 1986). However, when sporo-
morph concentration in sediments is low, a count of
150 to 200 grains can provide insight into the com-
position of pollen flora and approximate quantita-
tive relations (Sadowska, Chtopek 2003; Wasylikowa
2005). In core BIL 1/2012, a considerable portion of
pollen grains were poorly preserved, suggesting the
partial decomposition of the originally deposited pol-
len. This caused major problems with species identi-
fication. Sporomorph frequency did not exceeded 80
items on any of the prepared microscope slides and
in some cases only five pollen grains were recorded
on one slide. With so low a frequency, the count base
was set at 200 items, but even this number could not
be reached on more than one occasion. Low counts
affect the statistical picture of a sample and may re-
sult in the omission out less common taxa with high
indicator significance. One must therefore consider
these limitations when interpreting the pollen analysis
results for the percentage of species calculated in the
core BIL 1/2012 sediment profile.

Percentages were calculated with respect to the
sum of tree-pollen grains (i.e., Arborum Pollen, AP)
and non-tree pollen grains (i.e., Non-Arborum Pollen,
NAP) as follows: AP + NAP = 100%. From the count
base, marsh-dwelling, aquatic and rush plants, includ-
ing ferns (Polypodiaceae) and sedges, were excluded
as plants from local habitats that could potentially be
overrepresented in pollen composition (Wasylikowa
2005). Drawn with these assumptions in mind, pol-
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len percentage diagrams are shown in Figures XV9 to
XV12. The interpretation of the pollen analysis results is
augmented by the values of sporomorph concentration
in the sediment samples, which are given here as the
number of grains per 1 cm? of sediment (Fig. XV13).
Relying on changes of the main components in
the percentage pollen diagram of core BIL 1/2012,

NAP - herbaceous plants —!

two local pollen levels can be distinguished (L PAZ;
Figs. XV9 — 12; Table XV3), with the boundary being
set at a depth of 250 cm. Owing to considerable diver-
sification within every level and the significant chang-
es of curve courses, several pollen sublevels were dis-
tinguished within each level. Level names contain the
Latin designations of dominant sporomorph types.

synanthropic plants
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Table XV.3. Depths of the local pollen levels and sublevels distinguished in core BIL 1-2012 and the domi-
nant identified sporomorph species identified within them

Local Pollen Level Depth (cm) Sporomorph genus or family
LPAZ 1 250 — 648 Ulmus — Quercus — Corylus
Sub L PAZ 1A 648 — 615 Alnus
Sub L PAZ 1B 615 - 500 Fraxinus — Corylus
Sub LPAZ 1C 500 — 410 Salix
Sub L PAZ 1D 410 — 290 Secale — Pinus
Sub L PAZ 1E 290 - 250 Poaceae — Sparganium
LPAZ 2 0-250 Pinus — Picea
Sub L PAZ 2A 250 - 205 Pinus — Polypodiaceae
Sub L PAZ 2B 205-70 Alnus — Picea
Sub L PAZ 2C 70 -30 Pinus
Sub L PAZ 2D 30-0 Pinus — NAP

XV.5.2. Sporomorph concentration values

The sporomorph concentration in 1 cm2 of sediment
from the Bilshivtsi site is shown in Fig. XV13. The
highest values do not exceed 90,000 grains in 1 cm?
of sediment for trees (AP) and 32,000 grains for her-
baceous plants (NAP). A correlation between low con-
centration values and low grain frequency is not able,
although it is not found in all cases.

XV.5.3. Vegetation cover changes and habitat
transformations recorded in sediments from
the old bed of the Hnyla Lypa River, near
Bilshivtsi, core BIL 1/2012

XV.5.3.1. Natural environment in the early
portion of the Holocene, before ca. 5,800 BC
(Fig. XV.9 - Fig. XV.13)

Transformations of old-river-bed ecosystem
Occupying the bottom portion of the core, at a depth
from 648 to 280 cm (Table XV.1), old-river-bed sedi-
ments consisted of non-calcareous loam deposited in
the older part of the Holocene. This attests to the ac-
cumulation of a fine mineral fraction suspended in an
aquatic environment. The mineral matter could have
come from inundations at higher water stages on the
Hnyla Lypa flood plain, sheet erosion in the ancient
riverbed surroundings, or aeolian dust carried from
surfaces not fully stabilised by vegetation cover. The
bottom portion of the sediment has not yet been
dated. However, non-calcareous loam was the main
sediment component until ca. 6,000 BC, followed by
the accumulation of peat. In particular, this was highly

decomposed herbaceous peat, containing a constant
and large admixture of a fine mineral fraction, some-
times in the form of loam interbedding, that suggests
periodic higher water stages. These could have been
brought about by larger Hnyla Lypa floods.

The existence of an aquatic ecosystem at that time
is well attested by palynological data. When the loam
sediment was deposited in pollen sublevels Sub L PAZ
1C and Sub L PAZ 1D (at depths from 500 to 300 cm;
Table XV3), many water plants micro-remains were
found, including pollen grains, trichomes, and basal
cells. The plants included water milfoil (Myriophyllum
sp.), pondweed (Potamogeton sp.), and hornwort
(Ceratophyllum sp.), forming communities of plants
with submerged leaves, as well as those with floating
leaves such as water lilies (Nymphaea, Nupbar sp.).
These taxa show that the loam sediments were depos-
ited in a water environment about 2.0 m deep. The
old oxbow that formed part of the landscape at that
time can be compared to an elongated, crescentic
lake. Its shores, as seen from pollen data, were lined
with sedges (Cyperaceae) and, at in places, stands of
alder and willow.

The change of the accumulation environment
from loam to peat sediment is connected to the
lowering of the water level in the oxbow lake, pos-
sibly brought about by either climatic factors or the
gradual filling of the reservoir basin with bottom de-
posits. Due to a limited number of radiocarbon age
determinations, it is not possible to tell with certainty
whether the change in sediments is characterised by
a hiatus or continuation in the sedimentation process.
The lithological record of the change in the type of
sediment and depositional environment from loam
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in an aquatic environment to peat sediments in an in-
creasingly shallower reservoir starting ca. 6,000 BC is
well reflected in the succession of local vegetation. It
indirectly describes changes in hydrologic conditions.
In the transition phase (corresponding to pollen sub-
levels Sub L PAZ 1E and Sub L PAZ 2A), a clear increase
in the representation of grasses (Poaceae) to between
20 and 30 % of the spectral compositions can be seen
(Fig. XV.10). They may have come from local aquatic
or marsh habitats, such as the spreading rushes and
common reed (Phragmites australis). Reed rushes
(Pbhragmitetum australis) grow along the shores of
reservoirs in water depths up to 2.5 m (Podbielkowski,
Tomaszewicz 1979). In deeper aquatic habitats, they
are often accompanied by yellow water lily (Nuphar
luteum) of the family Nymphaceae, which could have
been the case here. Indeed, in the early phase of the
rise of the grass curve, sediments were found to con-
tain numerous Nymphaceae family basal cells (at the
threshold and in the beginning of Sub L PAZ 1E).

The plant succession that occurs when reservoirs
are overgrown with vegetation may be character-
ised by the replacement of water-lily communities
(Nupbareto sp., Nymphaeetum albae) with broadleaf
cattails (great reedmace, Typha latifolia; Podbielkow-
ski, Tomaszewicz 1979). The diagram (Sub L PAZ 1D,
Fig. XV.10) shows large amounts of Sparganium-type
pollen grains represented by two taxa: bur-reed (Spar-
ganium sp.), a water-marsh plant of shallow habitats,
growing in water 30 to 60 cm deep, and broadleaf cat-
tail (Bypha latifolia), forming a reed-cattail plant as-
sociation (Typhetum latifoliae). Broad-leaved cattail
communities form tall rushes in shallow stagnant wa-
ter habitats, usually up to 1 m deep, with water pH be-
tween 6 and 8.5 (Podbielkowski, Tomaszewicz 1979).
In turn, broadleaf cattail rushes may be replaced by
Phragmitetum phytocoenoses (reed rush) or by com-
munities of swamp horsetail (Equisetum fluviatile) or
sedges.

In the next stage of ecological succession, the num-
ber of spores from the family Polypodiaceae begins
to rise with increasingly shallower water depths (Fig.
XV11). Most are likely from marsh ferns (Thelypteris
palustris) and their increasing frequency suggests the
presence of these plants in the immediate surround-
ings. This fern actively participates in plant succession
by overgrowing water reservoirs. In the vegetation
zones of vanishing lakes, it occupies various places
ranging from the fringes of reed-fern tussocks extend-
ing outward onto the water through outlying rush
zones to fully terrestrialized habitats (Podbielkowski,
Tomaszewicz 1979). Indeed, marsh fern is found on
flooded moss-sedge meadows, in osier thickets, or
in swamp alder forests. In this early phase of oxbow
eutrophication, marsh fern must have encroached
on expanding reed communities, forming together

with reeds a plant association known as Thelypteridi-
-Phragmitetum (Podbielkowski, Tomaszewicz 1979).

The beginning of Sub L PAZ 2A (Fig. XV.11) wit-
nessed a further sharp increase of the percentage of
fern spores (Polypodiaceae), represented no doubt by
marsh fern. Its spores are also found in successively
younger pollen sublevels, along with an increasingly
high percentage grasses — most likely common reed.
With the disappearance of water plant communities,
sedge communities that previously formed a belt of
swamp plants surrounding the open expanse of the
oxbow lake were reduced.

Notably, the reservoir ecosystem changes outlined
above describe a slow process that continued in stag-
es over a long period time. Sediment dating tells us
that these changes took decades to centuries to com-
plete. Thus, these habitats were perceived as relatively
stable by human communities because they changed
in slow succession that was hardly noticeable from the
perspective of a single generation. In contrast, a rath-
er rapid phenomenon occurring over a short period
took place at a depth of 250 cm and involved either
a substantial growth in the number of pine and spruce
or may possibly reflect a sedimentation hiatus (i.e.,
the absence of sediment caused by conditions unfa-
vourable to the accumulation or secondary erosion of
surface sediment).

Forms of forest communities
In light of the palynological data, the Dniester flood
plains near Bilshivtsi were only periodically subject
to surface flooding and instead were affected by flow-
ing water (not stagnant), which could have supported
vast riparian communities of oak and in places with
elm and ash. More waterlogged locations in depres-
sions with stagnant water were appropriate habitats
for alder communities, forming a swamp forest or
carr. The pollen spectra also show a constant pres-
ence of willow thickets or tree-stands. These are par-
ticularly well represented locally at level L PAZ 1C. The
pollen record prior to ca. 5,800 BC suggests vegeta-
tion cover was generally diverse in the valley and was
tied to habitat diversification — especially in terms of
soil moisture. The riparian communities or swamp
alder forests were replaced by semi-natural fresh and
water meadow vegetation due to human activity that
resulted in deforestation. In dryer areas, they may
have been replaced by gardens or agricultural fields.
On valley edges, habitats of seeping groundwater
would have suited riparian alder-ash forests well. On
wetter slopes, shrubby hazel thickets may have grown
behind the riparian communities. High hazel counts
in the pollen record point to their presence on slopes
close to the oxbow lake. Forests with a share of oaks
could have grown on both flood plains as riparian for-
ests and elevated terrestrial habitats in the form of
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oak groves and subsequent dry-ground forests with
hornbeams (see discussion below). Slope positions
could also have been occupied by lime-trees.

The palynological record of the older core por-
tion, marked by pollen level L PAZ 1 Ulmus-Quercus-
-Corylus ranging from a depth of 648 to approximate-
ly 250 cm (i.e., to ca. 5,800 BC) shows that the pol-
len spectra are dominated by arboreal components
(AP) with, however, a marked presence of herbaceous
plants (NAP). The vegetation recorded in the pollen
spectra of the older Holocene prior to 5,800 BC (L
PAZ 1) featured deciduous forests composed mostly
of oak (Quercus sp.), elm (Ulmus sp.), alder (Alnus
sp.), ash (Fraxinus sp.), and lime-trees (7ilia sp.).
Furthermore, a high frequency of hazel pollen grains
(Corylus sp.) was noted. Hazel would have indepen-
dently formed shrubby thickets or formed part of de-
ciduous forest undergrowth. In contrast, the share of
birch (Betula sp.) — a pioneering heliophilous genus
— was rather low. The spectra were found to contain
the genus Sambucus, which is represented by two
modern local flora species: wild shrubby European
elder (Sambucus nigra) and dwarf elder (Sambucus
ebulus). The decomposition of some pollen grains,
the degree of which may vary for various pollen types,
makes one cautious in assessing actual quantitative re-
lationships between plant taxa in the studied samples.
Moreover, low pollen counts may eliminate pollen
grains from rarer trees and shrubs.

Herbaceous species (NAP) pollen has a constant
conspicuous presence in the spectra from the older
phase of the Holocene (i.e., before 5,800 BC), form-
ing at least 15 to 20. It most likely comes from local
vegetation growing in the vicinity of the oxbow lake
—on the flood plain and valley slopes. These taxa rep-
resent swamp habitats, wet valley meadows, or possi-
bly habitats of open steppe vegetation. Among them,
the following pollen types were identified: meadow-
sweet (Filipendula ulmaria), meadow-rue (Thalic-
trum rochebrunianum), plants in the carrot family
(Apiaceae), species of the Asteracea family from both
the Chichorioideae (or Liguliflorae) and Asteroideae
(or Tubuliflorae) subfamilies, bedstraw (Galium apa-
rine), mint (Mentha sp.), or grasses (Poaceae family)
and sedges (Cyperaceae family). What attracts atten-
tion in the pollen diagram is a constant significant
presence of pollen grains from the genus Artemisia
(wormwoods) to which a number of species charac-
teristic of steppe communities belongs. Their second-
ary living space is synanthropic habitats (i.e., space
transformed by humans) that appear similar to steppe
habitats, such as fallow fields or open surroundings
near human dwellings (Makohonienko 2004; Sudnik-
-Wojcikowska, Moysiyenko 2013). Steppe vegetation
is represented by the goosefoot family (Chenopodia-
ceae). As with wormwoods, plants of this family find

secondary living space for themselves in synanthropic
habitats. A different indicative significance is shared
by the various meadow rue and meadowsweet species
of the respective genera Thalictrum and Filipendula
that grow both on waterlogged meadows in river val-
leys and in dryer steppe communities. For this reason,
assigning them with certainty to a specific vegetation
type is not possible.

Helpful interpretative indicators are provided by
the wormwood percentage curve. Compared to that
of other herbaceous taxa, it is relatively stable; the per-
centage typically ranges between 2 and 5% through-
out pollen level L PAZ 1, covering the older portion of
the Holocene. Such an undiversified grain distribution
in a profile suggests that Artemisia sp. pollen grains
were constantly present in the landscape and were
most probably distributed by air from relatively broad
surroundings and dispersed habitats, representing
a regional pollen fall from distant locations. Had the
pollen grains come solely or predominantly from close
surroundings, a greater percentage of diversification
and oscillation is expected due to the instability of veg-
etation systems over small distances. It is highly prob-
able that the recorded wormwood grains come for the
most part from natural steppe habitats spread over the
region. It seems less probable, but not out of the ques-
tion, that they may represent synanthropic habitats to
a small degree, which in that period would have arisen
with the participation of pre-agrarian communities
who had relatively little impact on the environment.

The influx of wormwood pollen grains from broad
surroundings is the result of how wormwood is pol-
linated. The genus Artemisia is represented by ane-
mophilous species that produce large amounts of pol-
len grains that are well dispersed in space. According
to conservative estimates by Huntley and Birks (1983),
the local presence of wormwood in site surroundings
is credibly attested by the percentages of at least 2%
of the count sum AP+NAP=100%. An open landscape
is characterised by wormwood percentages of 10% or
more (Huntley, Birks 1983). Nonetheless, the obser-
vations of wormwood percentages in modern pollen
spectra from Poland suggest they are present in the
local landscape with percentages oscillating around
1% or possibly as low as 0.7% of the AP+NAP=100%
(Makohonienko et al. 2004). Therefore, it is tenable
that the percentages of wormwood pollen in the
Bilshivtsi profile illustrate its presence in proximal
and more distant surroundings, originating with the
dispersed vegetation of a natural steppe and, possi-
bly, areas subjected to anthropopressure. Indeed, the
Bilshivtsi spectra is dominated by tree pollen and so
the presence of wormwood pollen is a palynological
indicator of heliophilous steppe phytocoenosis. This
suggests the vegetation cover on the upper Dniester
in the vicinity of Halych had a forest-steppe charac-
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ter in the older portion of the Holocene. Alternatively,
the vegetation cover could have featured open forests
at least in places. At that time, the old riverbed under
investigation was still an oxbow lake that was gradu-
ally turning into a peat ecosystem. This naturally de-
veloped cover of deciduous forests and open steppe
communities lasted near Bilshivtsi for several millen-
nia and from the botanical point of view must be con-
sidered primary vegetation cover. However, limited
anthropopressure has to be considered even in that
early period, brought to bear on the environment by
Mesolithic hunter-gatherers.

Vegetation cover and cultural factors

From both a natural and cultural perspective, it is
interesting to determine the spatial structure of the
original vegetation bear Bilshivtsi prior to ca. 5,800 BC.
Did it have a mosaic structure with patches of forests
and open communities featuring herbaceous steppe
plants diversified due to topography and soil condi-
tions? Or was it a savannah-type open woodland? Did
forest phytocoenoses form compact stands or loose
dispersed ones at that time and, if so, to what de-
gree? In light of the modern vegetation patterns of
the Ukrainian forest-steppe (Korotchenko, Peregrym
2012), it can be assumed that forest- and steppe-type
vegetation patches occupied separate areas suitable
for them based on edaphic conditions, thus forming
a diversified and mosaic landscape.

The mosaic landscape of the forest-steppe differs
fundamentally in terms of physiognomy from the
original landscapes of deciduous and mixed forest
zones that spread further north in the Pripet drainage
basin, west in the Vistula drainage basin, or in the Car-
pathians south of the Dniester. In their original form,
deciduous forests are boundless expanses of land cov-
ered by a canopy of tree crowns. Beneath the canopy,
visibility is rather low and there is little perspective
of space. Forest communities with developed under-
growth or a layer of dwarf shrubs and fallen decaying
trees on the forest floor hamper humans from moving
over longer distances. This no doubt also greatly af-
fects communication over land. With the limited vis-
ibility and ability to navigate within forests, the chief
frames of broader spatial reference in the past were
therefore river systems.

Only growing anthropopressure that resulted in
forest transformations including thinning or outright
deforestation “tamed” primeval forests. Human activi-
ties in the forest zone resulted in the rise of a mosaic
environment structure initially dominated by vast ex-
panses of forests interspersed with pockets of open
spaces. With time, these proportions were reversed;
open landscape began to dominate and was only in-
terrupted by small concentrations of forest communi-
ties. Beginning in the Neolithic, human activities made

forest landscapes resemble the forest-steppe mosaic
in structure. In the forest zone, increasing numbers
and sizes of open spaces were occupied by humans
as agricultural fields as well as meadows and pastures
for grazing livestock. These landscapes are sometimes
called “cultural steppe” because they resemble natu-
ral steppes in their physiognomy and floral and faunal
species composition (Wodziczko [Ed.] 1947; Banaszak
2003).

The mosaic forest-steppe landscape found in west-
ern Ukraine is, by its very nature, diversified in terms
of physiognomy. It features natural patches of open
vegetation caused by human actions in the forest
zone. Archaeologists have long theorised that land-
scape structure may affect the life of human societies
and the manner and scale of population movements
by determining the accessibility of an area (Stewart
1955; David, Thomas [Eds] 2008). In the broader spa-
tial layout of eastern Europe, western Ukraine’s for-
est-steppe landscape was a deep gulf surrounded on
three sides by diversified forest landscapes and a huge
belt of open Eurasian steppes on the fourth. From the
east-west perspective, it is a transitional area, a kind
of broad ecotone between two vegetation forma-
tions. A fully open Eurasian steppe extends to the
east, in the west it is surrounded by deciduous and
mixed as well as mountain coniferous forests. As far
as natural conditions are concerned, a forest-steppe
environment combines the elements of forests and
open steppes, and thus can potentially provide an oe-
cumene for both human communities accustomed to
living amid forest landscapes and others whose life ex-
perience related to open landscapes such as steppes.

On a regional scale, the forest-steppe supplies
many important resources including: (a) abundant
amounts of timber from deciduous and mixed forests;
(b) fertile soils for crop cultivation; (c) plenty of natu-
ral open areas with herbaceous vegetation suitable for
grazing livestock; and (d) plentiful water from a devel-
oped network of river valleys. Conversely, settlement
on the forest steppe of western Ukraine may have
been limited by its continental climate characterised
by large seasonal temperature variations and a strong-
ly marked winter season. This restricts the freedom of
economic activity, calling for appropriate cultural ad-
aptations especially by agrarian communities. In both
the long and short term, the forest-steppe natural en-
vironment is greatly susceptible to climatic variations,
causing water deficiencies in the growing season or
low winter temperatures, which undeniably affect hu-
man economy,

Human need for timber and cultivatable land ex-
panded the open landscape of natural steppes to
“cultural steppe” — resulting in deforested areas and
patches of a natural steppe transformed by human
activity. The process of expanding the cultural steppe
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is apparent in the studied pollen diagram from the
Bilshivtsi site in the drop of the percentage of pollen
from deciduous forest plants.

In the forest-steppe environment reconstructed
using pollen analysis, Neolithic cultures were the first
to change their way of life and the way they made use
of the environment. They practiced crop cultivation
and animal husbandry, thus initiating new forms of
anthropopressure. The time when this happened is
crucial for reconstructing the settlement process and
determining the actual role humans had in shaping
the Ukrainian forest-steppe environment.

The oldest carrier of economic innovations in the
steppe and forest-steppe zones of western Ukraine is
believed to have been Boh-Dniester culture popula-
tions that lived in the drainage basins of the South-
ern Boh and Dniester Rivers for nearly one thousand
years (Danilenko 1985). Although the chronology of
the Boh-Dniester culture is debated, it is thought to
have ranged from 6,300 BC (or from the early 6™ mil-
lennium BC) to ca. 5,300 BC (Kotova 2002; Anthony
2007). They were conversant with pottery, established
small settlements on low-lying river terraces, and
took advantage of natural elevations within river val-
leys where they cultivated crops and raised animals.
Its Boh-Dniester culture sites are concentrated in the
Ukranian forest-steppe along the middle Boh around
Bratslav in particular and on the middle Dniester
around Soroki (Anthony 2007). This culture assimi-
lated Neolithic economic innovations from the milieu
of the Cris culture of the Eastern Carpathians and the
upper Seret and Prut drainage basins located nearby.
It is an open question whether Cris culture groups
penetrated as far as the upper Dniester drainage ba-
sin, on the Hnyla Lypa, making an impact on that land-
scape by the middle of the 6* millennium BC.

XV.5.3.2. Natural environment

in the later portion of the Holocene,

after ca. 5,800 BC

Pollen level L PAZ 2 characterises the vegetation cover
during the latter 7,000 years of the Holocene, begin-
ning around 5,800 BC (Fig. XV.9 — Fig. XV.13). Due to
a very low representation of sporomorphs in the re-
spective core section, it is not possible to study the
changes in vegetation cover that occurred at that time
in detail. What is more, the possibility of sedimenta-
tion hiatuses in the sediments cannot be excluded.
Despite such major obstacles, it is possible to trace
the general course of natural environmental changes
observable in the sediment record.

Characteristically, this phase is marked in the sedi-
ments by a transition from the accumulation of loams
to the accumulation of highly saturated herbaceous
peat. This transition indicates that the oxbow lake was
growing shallow at that time. The beginning of peat

accumulation (during the younger phase of pollen
sublevel L PAZ 1E, distinguished at a depth of 280 cm)
is preceded by a large increase in pine pollen and
arise in spruce pollen (recorded at a depth of 250 cm)
and may be dated to ca. 6,000 BC. This record tells us
more of the hydrological changes that occurred ear-
lier than about observable changes in the vegetation
cover of terrestrial habitats at that time.

As mentioned earlier, the chief environmen-
tal change in the stratigraphy of the pollen profile
was recorded at a depth of 250 cm and dated to ca.
5,875%115 BC after determining the radiocarbon age
of a sediment sample immediately underlying the said
horizon (Table XV2). If a sedimentation hiatus oc-
curred in this part of the core (which cannot be ruled
out), it is possible that the environmental change oc-
curred several centuries after 5,800 BC.

L PAZ 2 is characterised by (1) a major change in
the vegetation cover, (2) ongoing change in sediment
accumulation connected with (3) local hydrological
conditions that directly affected (4) the physicochemi-
cal properties of deposits and indirectly influenced
(5) the state of preservation and frequency of sporo-
morphs. The change in the vegetation cover involves
a decrease in the significance of deciduous forest
components, especially elm and hazel but also oak
and lime-tree, in favour of coniferous species: pine
and spruce. As mentioned earlier, these changes were
indeed very rapid and so a sedimentation hiatus in the
relevant part of the core cannot be ruled out. This,
however, does not detract from the great significance
of the horizon in question for understanding the envi-
ronmental changes recorded at the Bilshivtsi site.

The principal question concerns the factor or fac-
tors that brought about the environmental changes
reflected in the Bilshivtsi sediment core at a depth of
250 cm. Specifically, were they natural or were they to
some degree caused by human activities in the sur-
rounding landscape? One of the natural reasons for
the observed hydrological changes — the lowering
of the oxbow-lake water level — could have been the
very process of the slow and gradual silting up of the
oxbow-lake basin. Another reason could have been
climatic trends that reduced effective precipitation,
including a fall in precipitation, changes in its season-
al distribution, or a rise in temperatures from spring
to autumn. Increasing temperatures accelerate water
evaporation from the ground and vegetation, affecting
the water table.

The observed synchronous increase in the per-
centage of pollen grains of pine and spruce in the
core, crucial evidence for the environmental changes
in question, may be explained by at least two factors.
One could have been the expansion of these species
brought about by climate changes resulting in a small-
er degree of continentality. This involved the reduc-
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tion of seasonal temperature contrasts, especially in
summer, and/or an increasingly wetter climate. The
latter is an important ecological factor for the expan-
sion of spruce. The reduction of thermal contrasts
between winter and summer in the younger portion
of the Holocene follows from the Earth’s orbital pa-
rameters and the resultant supply of solar radiation to
the northern hemisphere. This — as it seems — caused
the expansion of some tree species in the Holocene.
One example is the Korean pine expansion in Man-
churia which occurred at the expense of Mongolian
oak no doubt without any major anthropogenic con-
tribution (Makohonienko 2009b). A similar climatic
reaction seems probable in the area under study in
western Eurasia, which is characterised by an environ-
mental ecotone between deciduous and mixed forests
and forest-steppe, similar to that of Manchuria. While
spruce is a mountain and foothill species in west-
ern Ukraine, the geographical range of pine has pe-
rimeters along the forest-steppe zone in this region.
According to the general range map of Scots pine
(Zoller 1981), its eastern limit coincides roughly with
the Khotyn-Berdychiv line. Greater forests with Scots
pine grow in Ukrainian Polissya, north of the Hnyla
Lypa headstreams, about 70 km from the Bilshivtsi
site. It seems possible thus that pine expanded from
local or nearby habitats.

Spruce pollen grains identified in core BIL 1/2012
may also come from the Precarpathian Plain adjoining
the Dniester valley where spruce is part of mixed for-
ests together with beech and fir. Today, they extent to
20 km south of Halych, between the Lukva and Bys-
trytsia-Solotvynska Rivers (Fig. XV.3). The spruce pol-
len and at least a part of the pine pollen could also
have originated from more distant foothill and moun-
tain forests lying south of the Dniester.

Another reason for an increase in pine and spruce
pollen grains, albeit indirectly, could have been hu-
man activities in question in the Dniester valley and
along its edges close to the Bilshivtsi site. The pollen
diagram shows a drop in deciduous forest compo-
nents that could be a result of anthropogenic forest
thinning to obtain timber for construction material
or fuel. Furthermore, forests were cleared to prepare
ground for cultivation or to form meadow habitats on
the flood plain in place of riparian forests for grazing
domesticated animals. The sharp and considerable
growth in the representation of pine and a greater
proportion of spruce recorded in the pollen profile
may have been to some extent a side effect of the
opening of landscape and a greater influx of these two
taxa. Their pollen grains are of a specific type; they are
winged and have air sacs, making them anatomically
adapted to long-distance air transport. When an accu-
mulation basin — this is less true of oxbow lakes — is
surrounded by forest communities, they form a local

curtain that considerably suppresses the accumula-
tion of pollen grains blown in from distant areas. This
is further enhanced by the opening of a landscape,
especially in the case of anemophilous taxa. The high
proportions of pine pollen in the European steppe
zone, in the northern park steppes, sparser southern
ones, and even farther away in the semi-deserts, have
previously been identified in surface spectra studies
(e.g., Sudnik-Wojcikowska, Moysiyenko 2013) and are
attributed to transport over large distances. Thus, the
rise in the proportion of pine and spruce observed in
the L PAZ 2 spectra is not necessarily, or not only, con-
nected to local growth of pine and spruce forests, as
a larger portion of pine and spruce likely accumulated
due to both climatic factors and anthropogenic land-
scape modifications.

Pine pollen in the sediment core from the ancient
riverbed on the lower course of the Hnyla Lypa are
regularly found among deciduous forest species from
the beginning of the pollen record under study. The
percentage of pine pollen in Sub L PAZ 1 B-C is ap-
proximately 5% but increases to approximately 10%
in Sub L PAZ 1 D. Such a low frequency of pine pol-
len does not prove a local presence of the species in
the vegetation cover. Indeed, small patches of pine
forests in a primarily deciduous forest landscape are
represented by pine pollen frequencies greater than
25%, while frequencies above 50% indicate a forest
was dominated by pine (Huntley, Birks 1983). When
assessing the presence of pine, however, it is neces-
sary to consider local conditions, such as the degree
of afforestation/deforestation, distance between the
site and pollen source, and the size of the accumu-
lation basin (Latalowa et al. 2004). After ca 5,800 BC,
the share of pine increased to more than 40%, some-
times in samples of a very low frequency but also in
samples of a comparative frequency as in earlier pol-
len levels. Interestingly enough, a high percentage of
pine (over 30%) is also recorded in the surface sample
of the core, corresponding to the modern vegetation
coverof an open cultural landscape. This strongly ar-
gues supports the hypothesis that pine pollen grain
were transported by air over larger distances in an
open landscape in the past as well.

Another taxon for which the percentage of pollen
increases in the sampled core in the younger portion
of the Holocene is alder. Pollen spectra, beginning
with sublevel L PAZ 2B, an increase in alder pollen to
30% is recorded in the pollen spectra, which is a com-
paratively high percentage. This may indicate that
swamp alder forest communities spread to the im-
mediate site surroundings in places where the oxbow
lake had grown shallow and become terrestrialised.

The older and younger stratigraphic sequences
of the core BIL 1/2012 pollen spectra record only
single cases of pollen grains from forest-forming spe-
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cies such as hornbeam or beech (Fig. XV.12). In the
forest-steppe zone, we find the remains of dry-ground
forests, featuring oak and hornbeam, as well as beech
forests (Fig. XV3). These also grow in the vicinity of
the Bukivna barrow cemetery but are more com-
mon in the Subcarpathian foothills. Both hornbeam
and beech proliferated in the Middle Holocene from
Carpathian refugia among others (Magri et al. 20006).
Their absence from the pollen record does not mean
that they did not grow at some distance from the
Dniester and Hnyla Lypa Valleys in the region in ques-
tion. The reason why their pollen grains are not found
could be due to poor preservation or their selective
airborne pollen distribution from distant areas.

The pollen diagram of core BIL 2/2012 also records
microscopic burnt fragments (Fig. XV.12). Their pro-
portion is represented as a percentage of the adopted
pollen count analogously to the calculation of pollen
taxa percentages. Interestingly, a sharp increase in the
percentage of burnt fragments is observed after ca.
4,800 BC. This could be related to human activities.
However, this core section coincides with minimal
pollen counts and those of unidentified grains due to
the poor state of preservation, which in turn results
in a relatively greater proportion of burnt fragments.
They are found in larger quantities still in pollen Sub
L PAZ 2C, where pollen grains are counted only in the
single figures. The concentration diagram does not
show any major increase in the number of burnt frag-
ments in these sections. It can be concluded, there-
fore, that this evidence shows no increase in the num-
ber of burnt fragments circulating in the atmosphere
or brought in by water.

Environmental record in the context of cultural
circumstances

On the left and right bank valleys and tributaries of
the upper and middle Dniester drainage basin there is
a group of Early Neolithic Linear Pottery culture sites
(Linearbandkeramic — LBK; Anthony 2007:44). This
culture’s settlements emerged in the area under con-
sideration at the end of the 6™ millennium BC (Saile
et al. 2016). The Hnyla Lypa Valley around Halych is
covered by evidence of a broad range of LBK activity.
This culture could have impacted the successive stage
of environmental changes recorded in the Bilshivtsi
profile from the Hnyla Lypa Valley.

At the site in Bilshivtsi, archaeological traces of
settlement by LBK and Eneolithic Tripilye culture
communities were recorded (Tkachuk et al. 2024).
According to typochronology and radiocarbon de-
terminations the first may be dated to the period
5,350 — 5,200 BC, while the second one (phases BI
— CII of the Tripilye culture development) can be
dated to the period 4,300 — 3,300 BC (Tkachuk et al.
2024:131 - 132).

Traces of settlement at Bukivna by populations of
the Corded Ware (2,400 —2,200 BC) and Komaroéw
(1,700 — 1,500 BC) cultures (see Chapter V, this vol-
ume, and Makarowicz et al. 2018; Hildebrandt-Radke
et al. 2019) coincide with a period of minimal pollen
grain representation at Bilshivtsi based on the strati-
graphic and radiocarbon analysis of the ancient river-
bed sediments in the BIL 2/2012 core (Fig. XV9 — Fig.
XV13). This is evident in pollen sublevel Sub L PAZ 2C,
the palynological image of which is more limited due
to the small percentage of pollen grains compared to
the successive youngest phase of the profile marked
by sublevel L PAZ 2D. If there are no sedimentation
hiatuses in this part of the core, the sediment ac-
cumulation rate has been very low for the last 6,500
years — about 0.25 mm/year — and may be the effect of
organic matter decomposition under aerobic condi-
tions or oxidation.

The lack of pollen microfossils in the sediment
analysis from the Bilshivtsi core may indirectly indi-
cate that the Corded Ware and later Komarow cul-
tures — both showing characteristics of mobile-herder
societies — spread across the upper Dniester drainage
basin when its habitats became increasingly arid, pos-
sibly due to changing climatic conditions. As already
mentioned, these likely included a fall in effective pre-
cipitation dependent on annual rainfall totals, rainfall
seasonal distribution, and temperature. Higher tem-
peratures in the growing season would have caused
a shortage of water for plants, making it difficult for
water-swamp and terrestrial ecosystems to survive. It
must be also kept in mind that the vegetation cover
was previously transformed, probably as a result of
earlier Neolithic and Eneolithic cultures, who — pre-
sumably — expanded the “cultural steppe”.

The climatic conditions showing a tendency to-
ward habitat acidification could moreover have an im-
pact on the animal breeding/pastoral economy by de-
creasing the quality of available pasture. This, in turn,
may have stimulated human groups toward greater
mobility, typical of the steppe environment. The his-
tory of steppe communities in this part of the upper
Dniester drainage basin — specifically, the borderland
between forest and forest-steppe environments — in
the last millennia has yet to be reconstructed. In light
of the analyses of the Bilshivtsi core, the replacement
of forest communities in favour of an open landscape
could have begun in the borderland after 5,800 BC
when early agrarian societies were emerging. The de-
forestation could have been brought about by climate
change or the rise of the agropastoralism, which drew
more heavily on local environment resources than
earlier hunter-gatherer lifestyles.

The diversification of valley habitats outlined here
appears vital for human economy and settlement loca-
tion in the Bronze Age. The Ukrainian forest-steppe
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lacks lacustrine ecosystems, and so river valleys pro-
vide permanent access to water, which is essential for
people and livestock. Vast valley areas, as the one at
the confluence of the Hnyla Lypa and Dniester stud-
ied here, provided diverse vegetation resources and
habitats for many animal species, making them attrac-
tive for humans, too (Gudowski [Ed.] 2007). This is
true of communities of hunter-gatherers and others
of farmers and pastoralists as well. For agropastoral-
ists, valley meadows are valuable pastures on which
to graze livestock — cattle, sheep, and horses — that
provide permanent access to water. At the same time,
they provide habitats for gardening or even crop cul-
tivation on drier, elevated areas, valley slopes, or the
vast plateaus that adjoin valleys. River valley slopes,
the soil moisture gradient of which decreases with the
increasing distance from the valley floor and proxim-
ity to the plateau, allow farmers to adjust soil moisture
to the requirements of particular crops. In addition,
they are good grazing grounds. For agrarian societies,
valley areas also provide opportunities to supplement
their subsistence with gathering, hunting, and fish-
ing. Such supplementary modes of subsistence have
continued through successive periods of human his-
tory to modern and contemporary times. Such diver-
sified habitats and environmental resources cannot
be found on surrounding plateaus. However, deeper
into the forest zone of the Carpathian foothills where
the Bukivna cemetery is situated, timber supplies and
water are more easily available. The availability of the
latter in forests makes for more habitable oecumenes
when it is in short supply (i.e., during periods of habi-
tat aridification) than forest-steppe habitats where
rainfall is lower.

It appears that the Dniester valley — especially its
maximum width of approximately 100 km from Roz-
vadiv (near Mykolaiv) to Halych, its flood plain (Ne-
steruk 2007), and tributaries of the Dniester River, in-
cluding the Hnyla Lypa — was a natural environmental
axis in geographic space for the societies that used
the Komarow culture cemeteries under discussion.

Summary and conclusions

The results of the palynological analyses of sediment
core BIL 1/2012 from the ancient riverbed of the
Hnyla Lypa provide a general view of the local vegeta-
tion cover and hydrological conditions that prevailed
at the Bilshivtsi site in the Holocene. Furthermore,
the results indicate potential relationships between
the activities of prehistoric human societies and en-
vironmental conditions. Below, the limitations of this
study are first identified before the interpretative find-
ings are summarized in a list format.

Limitations of the study

1. The results are limited by the resolution of the
studied samples, the obtainable counts of pol-
len grains, as well as the small number radiocar-
bon age determinations. Therefore, they must be
considered preliminary and require further ve-
rification in future studies to offer more specific
interpretations.

2. The BIL 2/2012 core pollen profile was found to
contain poorly preserved and underrepresented
sporomorphs, likely due to unfavourable condi-
tions prevailing in the accumulation environment,
specifically its slight alkalinity and relatively high
redox potential. Low sporomorph frequency in
sediments is an objective and major limitation to
high quality palynological reconstructions, inclu-
ding the present attempt to track the process of
anthropopressure (human settlement-economic
activities that influence the environment) in this
part of the Ukrainian forest-steppe. Counts of
200 — 300 grains in a pollen spectrum permit only
very general conclusions, as they underestimate
the statistical picture of quantitative relationships
even in groups of more frequently represented
taxa. Low counts also prevent the identification
of rarely noted taxa that are potentially important
in terms of ecologically indicative power. This is
particularly true of plant taxa connected to an-
thropopressure that illustrate human impact on
the environment seen in the synanthropisation
of the vegetation cover. Considering that recon-
structing anthropopressure on vegetation cover
from a pollen record requires samples of at least
1,000 pollen grains (Berglund, Ralska-Jasiewiczo-
wa 19806), low concentrations such as in the profile
under study preclude detailed anthorpopressure
reconstructions.

3. The present interpretation discusses environmen-
tal changes that rely on data from a single site
without any significant recourse to other sites in
the region. The picture thus reconstructed also
relies on information encoded in ancient riverbed
sediments, and so may illustrate local develop-
ments to a large extent. With these reservations
in mind, this article is a reconnaissance piece that
requires validation though additional data from fu-
ture studies.

Important findings on environmental conditions

1. The combination of the characteristics of the recon-
structed forest-steppe environment in the upper
Dniester drainage basin, including rich soils and
abundant timber and a specific landscape structure,
could have had a significant impact on settlement
expansion. This included migrations of human gro-
ups in search for suitable environment resources.
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Such migrations were common when agricultural
societies first permanently settled an area and when
pastoralists moved with their herds.

2. Considerable diversification of vegetation and ha-
bitats in the wide Dniester valley notable in the
palynological record of the BIL 2/2012 core may
have been crucial for prehistoric settlement in the
region.

3. The palynological data show that the original vege-
tation cover developed in the early Holocene in all
likelihood as a forest-steppe w ith a large propor-
tion of forest. The original reconstructed environ-
ment existed when Mesolithic hunters and gathe-
rers roamed the region.

4. The pollen record attests to the reduction of de-
ciduous forests after ca. 5,800 BC, which may be
related to the activities of Neolithic and Eneolithic
societies.

5. The lithological and palynological records suggest
that the water level in the oxbow lake lowered
after 5,800 BC. Moreover, the very poor state of
sporomorph preservation in the sediments from
the later portion of the Holocene may suggest
a drier environment, at least locally.

6. Corded Ware and Komar6éw culture populations
may have lived and expanded when habitats on the
upper Dniester were undergoing extensive aridifi-
cation between 2,500 and 1,500 BC, which is mar-
ked in the profile by pollen sublevel Sub L PAZ 2C.
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