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PALAEOENVIRONMENTAL FACTORS INFLUENCING THE RISE AND THE COLLAPSE
OF THE SABATYNIVKA FARMING CULTURE IN SOUTHERN UKRAINE

A pollen and soil study of deposits of the Novokyivka site sheds light on the environment of the Sabatynivka culture (Late
Bronze Age, XIV-XIil cent. BC), which was located in the central part of the southern steppe of Ukraine: this record demonstrates
that this time span was characterized by a sharp increase in humidity. This is reflected in the spread of mesophytic herbs in the
area between the River Dnieper and the Sea of Azov. The dry treeless Artemisia-Poaceae steppe that existed in southern Ukraine
at the threshold of the Late Bronze Age was replaced by an association of forbs and Poaceae. The area of the Oleshya woodland,
in the low reaches of the River Dnieper, was larger than today, and mesophilic species (Carpinus betulus, Ulmus sp., Quercus
robur, Tilia cordata, Corylus avellana) grew there. Earlier pollen and palaeopedological studies of the Late Bronze settlements in
the forbs-Poaceae steppe of SE Ukraine also indicate a strong southward shift of meadow-steppe and forest-steppe zones. All
of this evidence indicates a significantly higher humidity of the climate than today. The Sabatynivka culture demonstrates an
unprecedented rise in the number of settlements and in arable agricultural development. The latter is confirmed by the presence
of pollen grains of Cerealia and segetal weeds. The decline of the Sabatynivka culture was caused by another climatic shift: to
aridification, that started in the Xlil cent. BC, and culminated in the X-VIIl cent. BC. The population of the xeric steppe between
the River Dnieper and the Sea of Azov was not able to continue the previous sedentary agriculture that had typified the Saba-
tynivka culture. Only temporary camps of cattle breeders occurred in the south-east of Ukraine. This crisis was not caused by
the human-induced exhaustion of soil-biological resources, but by climatic factors, as it was not a local phenomenon: this
strongest aridification at the end of the Late Bronze Age is revealed everywhere in areas of semi-arid and arid climate in the East-
European steppe and the Mediterranean realm.

Key words: short-period climatic changes, steppe zone, palynology, paleopedology, mesophytication and xerophytization of

vegetation.

Introduction. A study of palaeoenvironmental impact
(particularly cyclic, extreme and short-lasting changes) on
economical adaptation of ancient societies, the rise and the
collapse of the old civilizations, and migration processes
form a basis for the elaboration of probable scenarios of the
future changes in the system "environment — society". That
is particularly relevant at the present time of global change,
and it has to be considered in ensuring strategic and the so-
cial-economic safety of Ukraine. The study of environmental
influences on human adaptation patterns is of a special sig-
nificance in those areas sensitive to climatic changes, as, for
instance, the southern steppe of Ukraine, which is very vul-
nerable to decreases in precipitation. The study here is on
the Late Bronze Age Novokiyvka site, located between the
lower reaches of the Dnieper and the Sea of Azov, in the
southern (dry) subzone of the steppe belt of Ukraine
(46°21'N, 33°19'E). At present, elevated winter and sum-
mer temperatures there cause high evaporation rates
(900 mm/yr), whereas the mean annual precipitation is
only 300-350 mm (250 mm during the recent warm period).
That leads to low air humidity, very low (if any) run-off, and,
thus, most unfavorable conditions for traditional (without irri-
gation) farming. The treeless southern steppe is character-
ized by xeric (Artemisia-Poacae-Chenopodiaceae) vegeta-
tion and solonized Kastanozems.

Before an account of the Novokyivka site was published
in brief [9, 11], no palaeoenvironmental studies of the ar-
chaeological sites in this arid area had not been carried out.
Only palaeoethnobotanical analysis of fossilized grains con-
tained in ancient pottery had been done [17]. Nevertheless,
in other extra-arid areas of the Mediterranean and, particu-
larly, the Middle East, interactions between human groups
and their environment have been intensely studied on sev-
eral scales [13-16]. For instance, on the basis of pollen and
sedimentological records, combined with the palaeofluctua-
tions of the level of the Dead Sea, for the time interval of
~2500-500 BCE, which covers the time period of the Inter-
mediate Bronze Age into the Iron Age, significant environ-
mental changes in the Levant have been reconstructed in
great detail. Dramatic settlement fluctuations happened at

this time. Other studies, carried out on buried soils in the
East-European steppes [2-4, 6], have also demonstrated
palaeoenvironmental crises influenced by a sharp climate
aridification. As arid environments have a strong rainfall de-
ficiency and a very reactive geosystems to climatic forcing,
it is well worth studying their impact on archaeological sites
distribution, land use and land management in the driest
part of the Ukrainian steppe.

The Late Bronze Novokyivka settlement belongs to
the Sabatynivka culture (XIV-XII cent. BC) that spread
from the Danube and Dniester Rivers up to the lower
reaches of the Dnieper valley and the middle reached of
the Southern Bug. According the Ya. Gershkovich [10],
this time was associated with a dramatic shift in settle-
ment density, when highest pre-modern indices were rec-
orded. Habitation sites were distributed extensively
throughout what is today arid steppe, including its hinter-
land. The Novokyivka is the most south-eastern site in the
described inner-steppe domain. This steppe society de-
veloped a subsistence economy based on intensive plant
husbandry and pastoralism [11]. The organic material dis-
covered in the Novokyivka settlement consist of the fol-
lowing: Triticum dicoccum, T. aestivum, T, compactum
(types of wheat), Hordeum vulgare (barley) and Panicum
milliaceum (millet) [17]. Though there are the imprints of
grains of cultivated plants on ceramics, as well as their
macro-remains, these could have been derived from im-
ported wheat rather than locally grown Cerealia. Thus,
pollen analysis of the site deposits have been carried out
to provide more authentic proof of local agriculture.

The site setting. The Novokyivka site is located on a flat
surface between the upper reaches of an old dry gully with
gentle slopes and a closed depression (a solutional hollow,
or 'pod'). The modern vegetation cover differs from the typi-
cal xeric coenoses of the southern steppe, which normally
consist of Festuca, Stipa, Agropyron, Artemisia, Cam-
phorosma, Limonium, etc. At the studied site, forbs, includ-
ing Inula, Dianthus, Polygonum, Agrimonia, Vicia and Medi-
cago grow, though the halophyte Limonium is abundant.
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The mesophytication of the steppe associations may be con-
nected with the climatic changes registered in the steppe
zone recent decades (namely, with the increase in precipi-
tation [5]), or they may reflect the impact of the former irriga-
tion of the area. An abandoned irrigation canal is located at
a distance of 20-30 m from the site, and Typha is presently
growing there. The surface pollen sample from the site also
differs from the surface pollen assemblages registered in
samples in the subzone of dry steppe of Ukraine, which are
dominated by Chenopodiaceae and Artemisia pollen [1]. In
the surface sample at Novokyivka, there is no Artemisia pol-
len, the proportions of forbs and Chenopodiaceae are equal
(34-37%), and Poaceae pollen is rather abundant (13%), as
opposed to its usual under-representation in soils' pollen
spectra. There are no agricultural plots in the area, and no
pollen of Cerealia was found, but one grain of Centaurea
cyanus was. Pollen of forbs include Asteraceae (17%), La-
miacaeae (9%), Lactuceae (4%), and rarely Rosaceae,
Apiaceae and Fabaceae. Arboreal pollen (12%) is domi-
nated by Pinus sylvestris (10%), and single pollen grains of
Picea and arboreal Rosaceae occur. The spores consist of
Bryales (4%) and one palynomorph of Polypodiaceae. Such
a composition in a surface pollen sample corresponds to
those from the middle subzone of steppe [1], which may
indicate climatic change more than local factors (the irriga-
tion canal was constructed rather recently). In any case,
the composition of non-arboreal pollen in the surface sam-
ple corresponds well to that of the association existing on
the local modern steppe. The noticeable percentages of
Pinus sylvestris pollen is controlled by the closeness of the
site (45 km) to the pine massifs in the lower reaches of the
Dnieper on the Oleshya sands. The presence of the Picea
pollen grain clearly indicates long-distance transport from
the west in this open steppe area.

Material and methods. Samples for pollen analysis
have been taken from the Kastanozem, which includes the
Sabatynivka cultural horizon represented by the ashy bed at
the depth between 0.15m and 0.30 m (Fig. 1a). Ash heaps
and beds are typical for the Sabatynivka settlements [9]. In
general, for several sedentary farming cultures they are re-
garded as attributes of a ritual connected with abandonment
of households. In the adjacent soil profile (section 2), the thick-
ness of the light-grey ash horizon, with pieces of ceramics
and animal bones, is 45 cm. In section 1, the Ah (Ao) horizon
is only 0,2 m thick, dark-grey, loose, with granular structure,
penetrated by herb roots, with distinct downward transition.
The cultural horizon is light-grey, slightly compacted, without
soil structure, transected by rootlets filled with humus mate-
rial, with distinct uneven transition downward. The ABw
(A1B) horizon (0.30-0.60 m) is a dark-brown heavy loam,
strongly compacted, with prismatic structure and large
krotovinas that are filled with Ah horizon material. Small car-
bonate nodules appear from a depth of 0.5 m. The Bwk
(BA1) horizon (0.60-0.80 cm) is bright-brown heavy loam,
strongly compacted, prismatic, with large krotovinas filled
both with humus material of the A1 horizon and light-yellow
loess from the underlying bed. It includes infrequent small
carbonate nodules ("beloglazka"), the transition downward
is distinct, biogenic, with worm tubes. The soils in the studied
area are formed on typical loess — pale-yellow, porous and
loose. The characteristic feature of Kastanozems is devel-
opment of solonets processes, which are triggered by an
abundance of SiO2, Mg, sesquioxides of Al and Fe and al-
kaline metals in the products of decay of Artemisia plants.

As Artemisia is not present in the described vegetational as-
sociation, recent pedogenesis does not include the solonets
process (or the latter is weakly developed).

Results. The cultural layer was sampled in the section 1,
which description is given above, and also in the section 2.
Pollen samples were collected at 5 cm intervals through the
sections. They were processed following treatment with
10% HCI, 10% KOH, disintegration in a solution of sodium
pyrophosphate, cold treatment of HF and separation in
heavy liquid (Cdl2 +KI) of specific gravity 2.2. The pollen
grains are very well preserved. In the pollen diagram (see
Fig. 1a), the main groups of palynomorphs includes pollen
of arboreous plants (AP), non-arboreal plants (NAP) and
spores. The percentages of different taxa have been calcu-
lated in relation to the total sum of microfossils. The correc-
tion factors between vegetation and the resulting palyno-
spectra for the steppe zone [1] have been applied in the in-
terpretation of the pollen diagram.

The pollen diagram for section 1 shows that, during the
time of soil formation, the site was located within the steppe
zone. Nevertheless, the ratios between the main compo-
nents of NAP, xerophytes, forbs (which include mainly mes-
ophytic herbs) and grasses, change drastically. That clearly
indicates changes in the subtypes of steppe vegetation, and,
thus, climatic fluctuations during the soil's formation. The
pollen spectra of the Sabatynivka culture archaeological
horizon have extremely low percentages of xerophytes in
section 1, 4-13%, and 26% in section 2. The xerophytes are
represented mainly by Chenopodiaceae (only single pollen
grains of Ephedra distachya and Artemisia). On the contrary,
pollen percentages of forbs in the cultural layer are at their
highest at 35-52% in section 1 and 27-42% in section 2.
Lamiaceae pollen dominates among forbs, though com-
monly Asteraceae is dominant in steppe pollen spectra [1].
In the described pollen assemblage, Asteraceae share the
second place in abundance with Rosaceae. The pollen
composition of forbs is more diverse than in the surface
sample: with Lactuceae, Ranunculaceae, Rubiaceae,
Apiaceae, and Fabaceae. Pollen of Cyperaceae are pre-
sent in both sections (1-5%) and single microfossils of
Typha. The appearance of Cerealia palynomorphs is of a
great significance. Judging from their poor preservation in
soils, even a few pollen grains of Cerealia directly indicate
the existence of plant husbandry near to the studied area
[7, 12]. In addition, pollen of segetal weeds (Centaurea cy-
anus and Convolulaceae) were found, as well as pasture
weeds (Plantaginaceae). The other synanthropic plants
are represented by ruderals (Urticaceae and Sonchus).

The AP percentages are larger (14-23% in section 1
and 12-18% in section 2) and more diverse than in the sur-
face sample. Pollen of Pinus sylvestris is co-dominant with
Alnus glutinosa (5-7%), and Carpinus betulus pollen
reaches 4%. Single pollen grains of Acer sp., Tilia cordata,
Picea and Betula occur in several samples. No palyno-
morphs of broad-leaved species were found in the surface
sample. As pollen of Carpinus, Acer and Tilia are not nor-
mally subject to the long-distance transport [12], they may
have been wind-blown from the Oleshya woodland. At pre-
sent, Quercus robur, Alnus glutinosa and Betula pu-
bescens grow there in depressions between the sand mas-
sifs. The occurrences of heavy Polypodiaceae and Lyco-
podiaceae spores, which also are not carried large dis-
tances, confirms the input of palynomorphs from the
Oleshya woods. It is noteworthy that a lot of microcharcoal
particles are found in pollen slides from these levels.
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Fig. 1. Pollen diagrams: a) the Novokyivka section, b) the Komyshuvata XIV section (modified from Gerasimenko, 1997)
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The pollen assemblages in the beds that overlie and,
particularly, underlie soil horizons are strikingly different. In
the latter, the NAP reaches up to 89%, due to an increase in
pollen of xerophytes (45%), whereas pollen percentages of
forbs do not exceed 25% and their diversity is very poor
(Lamiaceae and Asteraceae share dominance, and
Lactuceae is present). Pollen of Chenopodiaceae are
commonest among the xerophytes, but Artemisia reaches
20%, pollen of Plumbaginaceae are very noticeable, and a
few grains of Ephedra distachya occur. Poaceae pollen
constitutes 9%. The AP portion drops to 5-8% and includes
xero- and halophytes such as Elaeagnus angustifoila.
A few pollen grains of Alnus glutinosa and Corylus avellana
occur (again, obviously wind-blown from the Oleshya woods).
The pollen spectrum from the bed immediately overlying the
cultural layer also has the very low percentages of AP (4-7%),
and the proportion of Elaeagnus angustifoila pollen is
noticeable, Corylus palynomorphs are absent, but few pollen
of Betula pubescens appear. The NAP (87%) is dominated by
xerophytes (37%) represented mainly by Chenopodiaceae
(Artemisia pollen make up 4%, and one grain of
Helianthemum occurs). Palynomorphs of Asteraceae (28%)
dominate among forbs, and Lamiaceae is second in
abundance. Only single pollen grains of other forbs occur
(Rosaceae, Fabaceae, Rubiaceae and Lactuceae). Spores
are represented only by Bryales that is typical for the steppe
zone. No pollen of synanthropic vegetation was found.

Interpretation and Discussion. The analysis of pollen
assemblages from the Sabatynivka culture archaeological
horizon compared to those from enclosing beds allows a
reconstruction of vegetational and climatic changes, which
proceeded and followed this culture at Novoyivka. Before
the appearance of the settlement, the studied area was
located in the dry steppe subzone that was dominated by
Artemisia-Poaceae associations. It corresponds well to the
experimentally obtained from surface samples results [1]
that show the domination of Chenopodiaceae over
Artemisia, and Artemisia over forbs in pollen assemblages
of the dry steppe, and Poaceae were regarded as dominants
if their percentages were not less than 5%. Only a few
bushes of xero- and halophytic Elaeagnus angustifolia
occurred on the steppe. In comparison to the surface sample
it can be seen that the xeric vegetation spread much more
extensively than nowadays, and the climate at
Novokyievka was then significantly drier than nowadays.
This dry spell evidently corresponds to the arid time of the
Middle Subboreal or its phases between 4200-3200 BP [2-
4, 6, 8-9, 12-16]. The sharp aridification of the climate at
4200 BP — "a mega-drought that crushed a number of
civilisations worldwide" — has been chosen as the
boundary between the two Holocene Ages in the
International Chronostratigraphic Chart. The south-eastern
part of the Ukrainian steppe (near the Sea of Azov), which
at the present day is covered by mesophytic steppe, was
occupied by Artemisia-Poaceae steppe at 3720+90 BP
(Fig. 1b). Pedogenic processes were so weakened that the
Middle Subboreal deposits on slopes were rather similar to
loesses, and on plateaux a level with desiccation fissures
was formed in some polygenetic soils [8]. Only short-
lasting settlements existed here during the XVIII cent. BC
(3700-3600 BP), at the beginning of the Late Bronze Age.

Starting from XVII-XVI cent. BC, completely different
environments appeared in the Ukrainian steppe, when the
sedentary Zrubna (Timber-Grave) culture spread into its
eastern part, whereas the farming Sabatynivka culture
flourished during XVI-XIII cent. BC in the western and
central part of the steppe [10, 11]. The Novokyivka site was
located in the subzone of forbs-grass steppe, with herbal
associations similar to those of the modern northern
subzone of the steppe, where the precipitation rates are
420-450 mm/per year. As the southern boundary of the

modern northern steppe subzone, with mean July
temperatures of +22°, lies 160 km N from the site, its strong
shift to the south could have been controlled either by
higher precipitation in the site area, or by the lower July
temperatures and, thus, significantly less evaporation. The
extent of both grasses and forbs was larger than
nowadays, and the composition of forbs differed in having
greater diversity and in the larger participation of plants
from the Rosaceae (including Potentilla), Fabaceae
(including Vicia), Ranunculaceae and Apiaceae families.
Cyperaceae and Lactuceae also was more abundant than
at present, though the latter, in general, is very typical for
the prehistoric settlements [6]. Sedges and Typha are
present in the modern vegetation cover, but their pollen is
absent in the surface sample: thus, the suggestion can be
made that hydrophytes occupied larger areas in
depressions than nowadays. On the contrary, xerophytes
practically disappeared from steppe coenoses at the end
of the XIV cent. BC. The mesophytic type of steppe
indicates there was sufficient humidity to foster extensive
agricultural development in the area. Fields of Cerealia
existed around the settlement, as well as rich pastures.
The presence of segetal and pastoral weeds provides
additional evidence of agriculture. No pollen of
synanthropic plants was found in the surface sample from
the abandoned steppe plot at Novokyivka.

The larger percentages of AP in the pollen assemblages
from the Sabatynivka cultural layer, as compared to the
surface sample, may indicate the stronger influence of
western winds on the climate in the studied area. The
presence of single palynomorphs of Picea, whose closest
habitat is in the Southern Carpathians, indicates the long-
distance pollen transport from the west. Nevertheless, the
majority of AP is represented by trees which could grow in
the nearest woods, those located in the Oleshya sand
massifs near the Dnieper. They are made up of pine, alder,
maple and lime. The growth of the last in the Oleshya woods
is limited nowadays, though other mesophilic trees — oak
and hazelnut — form small patches there. For the time span
corresponding to the existence of the Sabatynivka culture
(uncal 14C 3300-3000 BP), the spread of broad-leaved
woodland can be reconstructed using pollen data from the
Kardashynsky peatbog, located in the Oleshya [12]. The
woods consisted of Quercus robur, Ulmus campestris, U.
glabra, Tilia cordata and Carpinus betulus. The spread of
hydrophytic vegetation, Polypodiaceae and Lycopodiaceae
also occurred at this time, clearly indicating an increase in
humidity during the existence of the Sabatynivka culture.

The mesophytication of the steppe is also revealed for
the time of the coeval Timber-Grave culture (XV-XIII cent.
BC) when some woodland patches of oak, lime and ash,
with hazelnut and other bushes in the undergrowth,
appeared in the gullies opening into the Sea of Azov
(Fig. 1b). The forest-steppe spread south occupying the
Siversky Donets River basin, where clay illuviation
developed in soils, and clay weathering increased in the
soils of the Pryazov Lowland [8]. In the steppe to the east
of the Sea of Azov, the evolution of 'kashtanozems' into
'dark-kashtanozems' and the removal of salts from the
soils indicate an increase in climatic moisture starting in
the XVlcent. BC and reaching its maximum at XIV-
Xlll cent. BC [2]. The peak in the pollen of arboreal
vegetation represents the well-developed Mediterranean
forest in the Levant and the whole eastern Mediterranean
around 1350 BC [13-16] — the time corresponding to the
existence of the Sabatynivka culture. Thus, the described
humid phase was characteristic for arid and sub-arid
regions in the whole European part of the continent.

At Novokyivka, the pollen from the archaeologically sterile
bed that overlies the Sabatynivka cultural layer indicates an
increase in aridity that was reflected in the spread of xeric
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steppe associations (Chenopodiaceae dominated over
Artemisia) and the reduction of forbs. Plants from the
Asteraceae family dominated over the other forbs whose
diversity became very poor. The comparison of the pollen
data obtained from the surface sample (particularly the
predominance of Asteraceae over other forbs and the
presence of Artemisia) shows that the steppe was more xeric
than nowadays. Disappearance of cultural and ruderal plant
pollen corresponds well to the abandonment of the
Novokyivka settlement and to the general scarcity of
settlements in this part of the Ukrainian steppe. The
settlements of the Bilozerska culture of the Final Bronze Age
(XII-X cent. BC) were located mainly near rivers, and mobile
cattle breeding was much more significant than cultivation
[10]. During the X-VIII cent. BC, only nomadic camps existed
in the steppe adjacent to the Sea of Azov [8]. Here Artemisia
was as abundant as Chenopodiaceae, Asteraceae and
Poaceae, Ephedra distachya spread in all of these xeric
associations. A strong reduction in trees occurred, and
Elaeagnus angustifolia bushes were scattered through the
steppe, indicating solonization of the soils (Fig. 1b). Weak
humus accumulation in soils and the formation of
desiccation fissures in them provide other evidence of
aridity. In the Siversky Donets River basin, forest pedogenic
processes were replaced by humus accumulation at this
time [8]. At Novokyivka, Eleaegnus angustifolia also was the
only bush species on the steppe. Judging from the AP
percentages at the Novokyivka site, the input of western
wind-blown pollen strongly decreased, or the Oleshya
woodland (including pine massifs) shrank, and broad-leaved
species disappeared. The last fact, particularly the
disappearance of Carpinus betulus, indicates that the
decrease in humidity caused the contraction of woodland on
a much larger scale than the activity of Bronze Age peoples
using the wood for metal smelting.

The strong climatic deterioration at the beginning of the
1st millennium BC, reflected in the observed
characteristics of the soils, buried under kurgans (tumuli)
in the Lower Dnieper area, has been named the
"xerothermic depression" [3]. This arid climatic spell at the
threshold of the 1st millennium BC, at 14C 2900 BP (X-
IX cent. BC) has been shown in the study of buried
Chernozems and Kastanozems of the south-eastern
European steppe [2, 4]. In the Middle East, the driest event
of the Bronze and Iron Ages occurred ~ 1250-1100 BC [13-
14] (equal to uncal '“C 3000-2900 BP). Shrinkage in the
Mediterranean forest could not have been the result of
human pressure, because settlement activity was low in
many areas at that time [13-14]. Thus, the dry time span at
the end of the Late Bronze age took place across a vast
geographical area — from the Levant, Greece and Anatolia
to the steppe zone of Ukraine and southern Russia, though
it started and peaked earlier in the Near East.

Conclusions. A pollen study of the Novokyivka site of
the Late Bronze Age Sabatynivka culture has demonstrated,
for the first time, that in the central part of the southern
steppe of Ukraine, the XIV and Xl cent. BC were
characterized by a sharp increase in humidity. The
palynological diagram of the site's deposits shows the sharp
changes in the pollen percentages of mesophytic and
xerophytic herbs and the AP/NAP ratios. The archaeological
horizon of the Sabatynivka culture differs strikingly from the
underlying and overlying beds by its increase in pollen
percentages and diversity of mesophitic herbs and AP, wind-
blown from the closest Oleshya forest massifs, and by the
appearance of pollen of mesophillic trees, which grew in that
woodland. All of these reflects the strong mesophytication of
steppe coenoses in the area between the River Dnieper and
the Sea of Azov, the spread of mesophilic trees in the
Dnieper valley, and, thus, the increase in humidity. Pollen of
Cerealia and segetal weeds is revealed, for the first time, in

the deposits of the Late Bronze Age in the Ukrainian
southern steppe. It confirms that arable agriculture was
characteristic of the Sabatynivka economy. Before and after
the time of the Sabatynivka culture, dry Artemisia-Poaceae
steppe occupied the area, which was not suitable for
development of a sedentary farming economy. The strong
similarity of the Novokyivka pollen diagram with those from
the deposits of the Late Bronze Age in south-eastern
Ukraine makes it clear that the earlier phase of strong
xerophytization occurred at the threshold of the Late Bronze
Age (XVIII cent. BC), and the later arid phase took place
after the X cent. BC. During the second half of the second
millennium BC (particularly during XIV-XIl cent. BC),
meadow-steppe and forest-steppe zones shifted southward
by several hundred kilometres, and this caused an
unprecedented rise in arable agriculture, that is, in the area
presently occupied by the dry southern steppe. The decline
of this farming culture was caused by an opposite shift, to
aridification, that started after the Xll cent. BC, and
culminated in the X-VIII cent. BC. The crisis for the
Sabatynivka culture was caused by climatic factors,
because this very arid event has been revealed everywhere
in the East-European steppe and in the Mediterranean
realm. To learn about the duration and type of transitional
periods between humid and arid phases in the Middle and
Late Subboreal, and the Early Iron Age, is an important task
for future investigation, and this is vital for understanding the
cyclicity of sharp and short-lasting climatic changes and their
environmental effects.
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Hapivwna po peakonerii 17.12.19

H. FepacumeHko, A-p reorp. Hayk, npod.
KuiBcbkuit HauioHanbHUM yHiBepcuteT iMmeHi Tapaca LLleBuyeHka, KuiB, YkpaiHa

BB 3MIH MPUPOAHNX YMOB HA PO3KBIT )
| BAHENAQ 3EMITEPOBCLKOI CABATUHIBCKOI KYNbTYPU NI3HLOI BPOH3U HA NIBAHI YKPATHU

Ha ocHoei pesynbmamie naniHonoziyHo2o aHanizy po3pisy noceneHHsi CabamuHiecbkoi Kynbmypu Hoeokuieka, po3mawoeaHo20 y cyxocmero-
8ill Mid30Hi Mix NoHuU33am [JHinpa ma A308CbKUM MOpeM, MoKa3aHo, W0 Yac icHyeaHHs yiel Kynbmypu i3 Hebyeanum 3nemom xsni6opo6cmea y cmeny
(14-12 cm. 9o H. e.) sid3Hayaecsi pi3KUM 3poCcmaHHSIM 380J10)KeHHs1. BoHo npu3eeno Ao 3MiHU cyx020 MO/IUHOBO-3/1aKOB020 cmeny, sikuli icHyeae
mym Ha Mexi cepeOHbOI i MNi3HLOT 6POH3U, Pi3HOMPAasHO-3/1aKO8UM CMENoM, PO3WUPEHHSIM J1ico8020 Macusy Onewwsi, y SKOMYy cmasio MOX/IUeuUM
3pocmaHHs Me3oghinbHUX nopid (2paby, e'a3y, dy6y, nunu, niujuHu). IHOukamopamu po3eumky 3emsepob6cmea Ha nocesieHHi € nagiHoMopgu KyJib-
mypHuXx 3n1aKie ma ixHix cynymHukie (8osowku cuHboi, 6epe3kosux) y eidknadax noceneHHsi. BukoHaHi paHiwe naniHonoziyHi i naneonedono2iyHi
docnidxeHHs1 po3pizie noceseHb Aobu nizHLOI 6poH3u (15-13 cm. do H. e.) Ha niedeHHoMy cx00i YKpaiHu eidob6paxaromb 3cye pocsIuHHOCMI nico-
cmenoeoi 30HU i nNieHi4HO-cmenoeoi Nid3oHu Ha niedeHb, PO38UMOK y rpyHmax 6aceliHy p. Cieepcbkuli [JoHeyb entosianbHo-intoe8ianbHUX npoyecis,
a y rpyHmax lMpua3oe'ss — nocusieHHs1 2lIUHHO20 sueimprosaHHsi. Knimam uyboz2o0 yacy 6ye 3Ha4yHO eoso2iwum eid cyvyacHo20 i ocobnueo e8id nocyw-
nueoeo knimamy nonepedHboi ¢gha3u, konu eidbyeanocsi iHmeHcueHe po3mpicKyeaHHs1 IpPyHmMie, a 2yMyCOHaKONU4YeHHs1 y HUx 6ys10 HacminbKu noc-
nabrieHUM, W0 Ha cxuslax ymeoprogasiucsi sieconodibHi eidknadu. 3aHenad CabamuHiecbKoi Kynbmypu Ha nocesneHHi Hoeokuieka 6ye 3ymoesneHul
Hoeoto ha3oro Kcepoghimu3sayii cmenoeoi pocsiuHHOCMI, W0 po3noYvanacs Ha niedHi YkpaiHu y 12-11 cm. do H. e. i KynbmiHyeana y 10-8 cm. 0o H. e.
PisHompaeHo-31akoei cmenu i3 6azamumM ck1adoM mpae 3MiHUJIU Mo/IUHO80-3/1aKo8i acoyiayil; mowupeHHs1 2anogimy noxy cpibnsicmozo eidobpa-
JKaJ1o 3acosieHHs1 rpyHmie. TodiwHe HaceneHHs1 6y/10 He 8 3MO3i Ni@mpumyeamu ocine 3emnepobcmeo, i nuwe Mumyacoei CMOsTHKU ckomapie icHy-
easnu y niedeHHoMy cmerny 8npodoex Halibinbw nocywnusiwoi ¢hasu KiHYs1 enoxu ni3Hboi 6poH3u. Kpusza CabamuHiecbkoi Kynbmypu 6yna 3ymos-
JleHa He 8UCHaXKeHHSIM NMPUPOOHUX pecypcie, a kKiniMamu4HUMU YUHHUKaMu, Ha W0 8Ka3ye 3HUKHEeHHs1 Me30oginbHux nopid i3 nicie Onewuws, 3aco-
JNIeHHs1 | po3mpicKyeaHHs1 I'pyHmie, ixHe 36iOHeHHs1 Ha 2yMyc, i — 207108He — NM08ClOOHe ausiesieHHs1 ¢ha3u pi3koi apudu3sayil knimamy y KiHYi enoxu
ni3HbOi 6poH3u i y cmenax niedHsi CxiOHoi €eponu, i y CepedzemHomop T ma Ha bnusbkomy Cxo0i. BueyeHHs ensugy 3miH npupodHo20 cepedosuwia
(ocobnueo pi3kux, ekcmpemasibHUX i Kopomkompueanux) Ha 2ocnodapyy adanmauyito 0aeHix cninbHoOom i MicpayiliHi npoyecu € 0OCHO80I PO3PO6KU
8ipo2idHuUx cuyeHapiie malibymHix cmaHie cucmemu "npupodxe cepedosuwie — /1t0OUHA", W0 € akmyaslbHUM Ha Cy4acHOMY emarni 25106asbHUX 3MiH.

Knroyoei cnoea: kopomkonepiodu4Hi kniMamu4Hi 3MiHU, cmenoea 30Ha, nasniHosoezisi, naneonedosozisi, Me3ogimukayisi i Kcepoghimizauis poc-
JIUHHOCMI.
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BO3OENCTBWE U3MEHEHWUW NPUPOAHLIX YCNTIOBWU HA PACLIBET
W YNALOK 3EMNEAENBYECKON CABATUHOBCKOW KYNbTYPbI MO3AHEW EPOH3bI HA IOTE YKPAUHBI

IMo pe3ynbmamam nanuHosI02uU4eCKO20 aHanu3a pa3pesa rnocesieHusi CabamuHoeckol Kynsmypbl Hoeokueeka, pacrosioXxeHHo20 8 cyxocmernHou
nodsoHe mexdy HuxxHum lMpudHenposbem u A308CKUM MOPEM, yCMaHOB8JIEHO, YMO 8peMs cyujecmeosaHusi amol Kynbmypsbi (14-12 cm. do H. 3.), om-
nu4varowelicst HaubosibWUM pacyeemom 3emsiedesnusi 8 cmenu e OpPesHOCMU, XapaKmepu308as1oCh Pe3KUM 803pacmaHueM yenaxHeHusl kinumama. 3mo
npueesto K cMeHe cyxoli MosIbIH080-3/1aKko80l cmenu, cyujecmeosasuwel 30ecb Ha pybexe cpedHel u No30Hel 6POH3bIl, pa3HOMpPasHo-31ako8oli cme-
Nblo, K PacWUPEHUIo JIECHbIX Maccueoe OJIeWKOBCKUX MECKO8 U Mpou3pacmaHulo 8 HUX Me30gusbHbIX nopod (epaba, es3a, dy6a, nunbl, NeWUHbI).
BhbInonHeHHbIe paHee nanuHosio2uYecKue u naneonedosio2udeckue uccriedosaHusi noceseHuli no3oHel 6POH3bI Ha H020-80CIMOKe YKpauHbl ompaxarom
cdeuz srecocmenHoli 30HbI U ceaepo-cmernHoli Mo030HbI K t02y. Knumam 6b1n 3HayumesnbHO enaxHee coepeMeHHoz20. McyesHoeeHue CabamuHoeckol
Kynbmypbl Ha noceneHuu Hoeokueeka 6b1710 o6ycrnioeneHo nocnedyroujeli ghazoli Kcepoghumu3zayuu cmernHol pacmumesibHocmu, Hayaswelcsl Ha lo2e
YkpauHbl 8 12 cm. do H. 3. u docmuaweli KynbmuHayuu e 10-8 cm. do H. 3. Bo epemsi amozo 3acywsiueo2o0 ompe3ska KOHYa 3roxu rno3oHel 6poH3bI
HacesieHue 6b1710 He 8 COCMOsTHUU noddepxxueams 3emedesiue u eecmu ocedsnbili 06pa3 Xu3Hu. B roxHOU cmenu cyujecmeosanu nuwb epeMeHHbIe
cmosiHku ckomogodos. Kpusuc CabamuHoseckol Kynbmypbl 6bis1 06ycrioe/1ieH He UcmoujeHUeM MPupoOHbIX PECypcos8, a KIuMamu4yeckKuMu ¢ghbakmo-
pamu, o yeM ceudemersibcmeyem uc4ye3HogeHue Me30gusibHbIX MopPo0d e necax OsIeWKOBCKUX MEeCKO8, 3acosieHue U pacmpecKueaHue rno4s, ociabneHue
8 HUX HaKoM/eHus1 2yMmyca, U — 211lagHoe — rloeceMecmHoe rnposiesieHue ¢hasbl pe3koli apudusayuu KnuMama e KoHye rno3oHel 6poH3bI Ha toce Bocmoy-
Holi Eeponbi, 8 CpedusemMHOMopbe u Ha bnuxHem Bocmoke. U3ydyeHue eo3delicmeusi usMeHeHull npupodHoii cpedbl (0CO6eHHO pPe3KuXx, IKcmpemarib-
HbIX U KOpomKornepuodu4eckux) Ha Xo3slicmeeHHO-3KOHOMUYeCKyro adanmayuro dpegHuUx coobujecme u MuzspayUoHHbIe NMPOYECChI s18J11eMCsi OCHO-
8oli pa3pabomKu 8eposiIMHOCMHbIX CyeHapuee 6ydyujux usmeHeHuli 8 cucmeme "npupodHasi cpeda — Yesioeek”, Ymo obycrioenueaem akmyanbHOCMb
uccnedoeaHusi Ha HbIHeWHeM 3amarne 2/106a5bHbIX U3MeHeHUL.

Knroyeenie crnosa: kopomkonepuodu4eckue U3MeHeHUs1 KnuMama, cmenHasi 30Ha, najuHoso2usi, naneonedosioausi, Me3oghumuKayusi U Kcepo-
¢humu3sayust pacmumesibHOCMU.



