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Th is paper reports the results of investigations in the eastern part of the European sand belt. 
Th e lithological variability of alluvia as well as overlying aeolian sands and silts was determined in 
the Berezno site (Western Ukraine) located on the right-bank, higher terrace of the Slutcha River. 
Based on the described deposit succession, using the results of lithofacial, granulometric, mor-
phoscopic, and TL analyses, the primary deposition environments were reconstructed. Periglacial 
structures were also characterized and interpreted. Th e dependence of the deposition conditions 
and rate on the transformation of Plenivistulian and Late Vistulian severe climate was shown. 
An attempt was also made to defi ne the infl uence of local factors on fl uvial, fl uvio-aeolian, and 
aeolian deposition. Alimentation areas for aeolian deposits and dominant wind directions were 
also indicated.
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INTRODUCTION

In the periglacial zone, most typical are fl uvial and aeolian 
processes. During the last glaciation, the periglacial area 
covered the entire East and Central European Lowland. Th e 
intensive pro- and extraglacial deposition left  an extensive 
sediment deposition zone in this area, the so-called sand 
belt. Currently, these are mainly extensive sand and sand–
silt aeolian covers and inland dune fi elds. Alluvial sands, 
outwash deposits or moraine plateaus prevail in their sub-
stratum (Nowaczyk, 1977; Kocurek, Nielson, 1986; Goździk, 
1980a, 2000). Th ey spread from the eastern part of the British 
Isles through Northern Belgium, the Netherlands, Northern 
Germany, the western part of Denmark, Poland, Belarus and 

the northern part of Ukraine, as well as through Lithuania, 
Latvia and Estonia, reaching as far as Russia (Koster, 1988; 
Böse, 1991; Kasse, 1997; Zeeberg, 1998; Fig. 1). Studies on 
sedimentary succession within this zone enabled a detailed 
description of the diversity of the periglacial depositional 
environment during the last glaciation, which in turn al-
lowed constructing climatic models for this period of time 
(Isarin et al., 1997; Liedtke, 1993; Huijzer, Vanderberghe, 
1998; Kasse, 2002; Kasse et al., 2003; van Huisstenden et al., 
2003; van Huisstenden, Pollard, 2003). A vast majority of 
detailed data used in these reconstructions come from the 
Netherlands, Germany as well as from Eastern and Central 
Poland, i. e. from the western part of the belt. Although the re-
searchers have been studying the eastern part of this belt for 
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a long time (Tutkowskij, 1909; Lencewicz, 1922; Krygowski, 
1947; Zeeberg, 1988; Zaleski, 2004; Zaleski, Zieliński, 2005; 
Zieliński et al., 2008), the results do not fully substantiate 
such inferences. In particular, attention should be drawn to 
two studies which contribute to the discussion on the overall 
atmospheric circulation during inland dune formation. Th e 
fi rst study is Zeeberg’s work (1998) which contains palaeo-
geographical conclusions based primarily on the studies of 
dune orientation in Central and Eastern Europe. Based on 
lithofacial analysis and TL dating of three sites in the Vol-
hynia Polesie, the second study presents variations in wind 
direction and velocity in relation to circulation changes in the 
Late Vistulian (Zieliński et al., 2008).

In this context, it seems reasonable to examine the east-
ern part of the sandy belt, i. e. on the territory of Ukraine, 
which would facilitate characterizing sediments of various 
genetic origin (alluvial, aeolian) and age (Plenivistulian, Late 
Vistualian) deposited in periglacial climate conditions, and 
to compare the nature of deposition with analogous profi les 
from Western and Central Europe. Th e research on aeolian 
forms in the Volhynia Polesie resulted in documenting a 
site located in the aeolian cover in the vicinity of Berezno 
(Figs. 1, 2). Encouraged by the discovery of sediments of vari-
ous origin, the authors decided to conduct a more detailed 
study. Th e aim of the research was to reconstruct depositional 
environments at the site and to specify the age and factors 
that determine the changeability of sediment accumulation. 
To this end, the authors applied the following methodology: 
1) geomorphological mapping; 2) lithological description of 
sediments, i. e. texture evaluation, recording of depositional 
structures, measurements of scale and frequency of recorded 
lithofacies, measurement of structural directional elements 
and recording of periglacial structures; 3) laboratory analy-
ses to defi ne grain composition by the sieve method and to 
determine the shape and surface of quartz grains (Krumbein, 
1941; Krygowski, 1964; Goździk, 1980b); 4) lithofacial analy-
sis: the lithofacial features of deposits determined in the fi eld 
studies as well as the outcome of laboratory analysis helped to 

identify the depositional environment according to Zieliński’s 
(1997) classifi cation for the fl uvial environment and Lea’s 
(1990) classifi cation for the aeolian environment; 5) ther-
moluminescence dating using the multi aliquot regeneration 
method (Wintle, Prószyńska, 1983), in accordance with the 
sample treatment proposed by Fedorowicz (2006).

LITHOFACIAL ANALYSIS OF DEPOSITS

Morphological and geological situation. Th e study site is 
located in the Slutcha River valley, north-west of Berezno 
(Fig. 2). It covers the right-bank, eastern part of the valley. 
It is here that the undercut fragment of the Vistulian terrace 
gently bends its way into an outwash valley from the Oder 
(Dnieper) age, composed of fl uvioglacial deposits. In the 
place where the two forms meet, there is an aeolian cover 
which covers most of the terrace. Th e surface of the cover is 
wavy and slightly inclined towards the valley axis on the or-
dinate of just above 168 m. Distinct culminations of the cover 
reach 176 m a. s. l. and are various types of inland dunes, usu-
ally with western orientation.

Deposit description. In the northern part of the mean-
der undercutting (Fig. 2) there is an excavation site where the 
sediment profi le was identifi ed (Fig. 3A). Th e sediment profi le 
comprises three complexes. In the lower fl uvial complex, the 
sand → silt cycles composed of fractional sequences, were 
identifi ed (Fig. 3B, 4F, G, H). Th e sandy element of the se-
quence consists of sands with large and medium-scale trough 
cross-stratifi cation. Towards the profi le top, the trough scale 
clearly decreases. Th is element is crowned with fi ne-grained 
sands with ripple cross-lamination (Fig. 4G). Laterally, there 
are sands with tabular cross-stratifi cation developing into 
sands with horizontal or small-angle stratifi cation, which 
are crowned with sands with ripple lamination (Fig. 4H). Th e 
silty / silty-sandy element consists of silty sands with climb-
ing ripple lamination, silts with fl asher lamination developing 
into horizontal lamination (Fig. 4F). Subsequent cycles in this 
complex become less thick, while the scale of the lithofacies 

Fig. 1. Situation of the study area against the background of sand belt extent in Central Europe according to Kasse, 1997 and Zeeberg, 1998

1 pav. Tyrimų teritorijos padėtis Vidurio Europos smėlingoje juostoje (pagal Kasse, 1997 ir Zeeberg, 1998)
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of which they consist decreases. Structural directional ele-
ments show a relatively large discrepancy and the dominant 
NNE direction (Fig. 3A).

Th e middle  – fl uvio-aeolian – complex consists of two 
lithofacial associations (Fig. 3B, 4D, E): 1) sands with small 
and medium-scale trough cross-stratifi cation, most oft en in-
serted into single large-scale troughs, sometimes are accom-
panied by sands or sands with fi ne gravels of small and me-
dium-scale tabular cross-stratifi cation, crowned with sands 
of horizontal stratifi cation; 2) fi ne gravels, mostly aeolized, 
most oft en in the sandy matrix, which create discontinuous 
strata of small thickness (up to 5 cm), rhythmite of sands 
with horizontal stratifi cation, low-angle cross-stratifi cation 
or adhesion climbing ripple pseudo-cross-lamination oc-
curring alternately with silts and sandy silts with streaky or 
horizontal lamination. Structural directional elements are 
largely dispersed; however, an increased frequency of three 
directions (E, N, SW) is observed (Fig. 2A).

Th e upper – aeolian – complex consists of (Fig. 3B, 
4A, B, C): 1) in the fl oor, rhythmite of sands with horizontal 
stratifi cation, climbing ripple cross-lamination, translatent 
stratifi cation or tabular cross-stratifi cation, and sandy silts 

with horizontal lamination or massive structure; 2) in the 
top, sands with climbing ripple cross-lamination, translatent 
stratifi cation or small-scale tabular cross-stratifi cation or 
massive structure, while culminations consist of sands with 
high-angle inclined stratifi cation. Directional preferences in-
clude two dominant directions: SE and WSW (Fig. 2A).

Periglacial structures. Two generations of periglacial 
structures have been identifi ed in the sediment profi le stud-
ied. In the top part of the lower (fl uvial) complex, there are 
wedge structures 0.2–0.6 m long and several up to 20 cm wide 
(Fig. 4E). Th ey are fi lled with silt and sandy silt, and the widest 
of them are additionally fi lled with sandy material along their 
axes. In this layer, there are also involutions, drop structures; 
oft entimes the primary deposit structure is obliterated. Th e 
second generation of structures is found in the bottom part 
of the middle sediment complex. Th ese are mainly syngenetic 
wedge structures. Th e longest of them are over 1 m long and 
several cm wide; they cut through the top part of the lower 
complex. Th e structures correspond to the fi ne-gravel stratum. 
Th is material fi lls the upper parts of the largest structures. In 
addition, there are small reverse faults and fl exure defl ections 
with the throw reaching up to 10 cm (Fig. 4B, E).

Fig. 2. Location of the research site in geomorphological sketch

2 pav. Geomorfologinė tyrimų vietos lokalizacija
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Fig. 3. Depositional succession in Berezno: A – arrangement of the lithofacies complexes in the exposure, B – detailed picture of lithofacial diff erentiation

3 pav. Nuogulų seka Berezno vietovėje: A – litofacinių kompleksų išsidėstymas ekspozicijoje, B – detalūs litofacinio pasiskirstymo paveiksliukai
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Interpretation. Lithological features of the lower com-
plex, in particular their lateral diversity, suggest that these 
deposits formed: a) in the deep-channel zone – trough struc-
tures, and b) as a result of prograding sand bar – tabular 
structures (Miall, 1978; Rust, 1978; Van Huissteden, Vander-
berghe, 1988; Kozarski et al., 1988; Zieliński, 1997). Th e fact 
that trough lithofacies decreases upwards as regards its scale 
and transforms into silty lithofacies points to a decrease in 
the fl ow size and energy and, as a consequence, to fl ow with-
ering. Th e sequence of sands with tabular cross-stratifi cation 
and horizontal stratifi cation indicates that the fl ow depth de-

creases and the fl ow regime is transformed from the lower to 
the upper one. Th e documentation of three such cycles may 
indicate an intensive deposit aggradation in the river chan-
nel, while there are records of frequent channel avulsions. 
Th e decreasing thickness of successive cycles may mean 
that the size of the river fl ow was reduced or that second-
ary channels developed in this place. Th ese features clearly 
indicate the existence of sand-bed braided river fl owing in 
the northern direction. Furthermore, the sediment sequences 
document a decreasing fl ood and a gradual fl ow withering 
(compare Zieliński, 1997).

Fig. 4. Lithological features of depositional succession: A – upper (aeolian) complex; B – fl exures in upper complex; C – small faults in the bottom of aeolian 

complex; D – episodic braided channel in middle complex; E – periglacial structures in the top of lower (fl uvial) and middle complex; F – silty lithofacies in lower 

complex; G, H – braided river, with two typical sub-environments: deep channel (G) and transversal bar (H). Localization of photo in Fig. 3A

4 pav. Nuogulų sekų litologiniai bruožai: A – viršutinis (eolinis) kompleksas; B – įlinkiai (fl eksūros) viršutiniame komplekse; C – smulkūs nešvarumai apatiniame eoli-

niame komplekse; D – atsitiktinių juostelių kanalai viduriniame komplekse; E – periglacialinės struktūros žemutinio ir vidurinio komplekso viršutinėje dalyje; F – dum blo 

frakcijos žemutiniame komplekse; G, H – juostinės upės kaip dvi tipiškos subaplinkos: gilūs kanaliukai (G) ir skersinės juostelės (H). Nuotraukų išdėstymą žr. 3A pav.
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Wedge structures found in the top confi rm the existence 
of long-term permafrost which most probably appeared on 
deposited alluvial sediments when the fl ow had withered. 
Th ese are, most probably, ice wedge casts. Both casts and 
small-scale involutions allow to specify the average annual 
temperature as –2 – –5 °C (Rotnicki, 1970; Kozarski, 1995; 
Huijzer, Vandenberghe, 1998; Kasse et al., 1998; Mol, 1997; 
Mol et al., 2000; Kasse et al., 2003; Van Huissteden et al., 
2003).

Lithofacial features of the middle complex prove that two 
distinct depositional environments interfi ngered. Th e lower, 
erosive borderline of sand sets with trough cross-stratifi ca-
tion indicates the existence of episodic deep channels which 

were relatively quickly fi lled with alluvia. Th e channel was 
fi lled as a result of winding megaripple migration – medi-
um-scale trough structures; as the fl ow depth was becoming 
smaller, the scale of bottom forms was decreasing. In addi-
tion, there is an evidence of channel shallowing as a result 
of transverse bar progradation (tabular structures) and fl ow 
passage in the upper regime (horizontal stratifi cation). Fea-
tures of the second lithofacial association, i. e. rhythmite of 
sands with horizontal stratifi cation, low-angle cross-stratifi -
cation or adhesion climbing ripple pseudo-cross-lamination 
occurring alternately with silts and sandy silts with streaky 
or horizontal lamination are typical of deposition in an aeo-
lian environment. Sandy lithofacies with cross-stratifi cation 

Fig. 5. Textural features and TL dates of deposits. Localization of sections in Fig. 3A 

5 pav. Tekstūriniai bruožai ir nuogulų TL datavimo rezultatai Berezno vietovėje
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were deposited as a result of saltation transport (Sharp, 1963; 
Hunter, 1977; Lea, 1990), while those of horizontal structure 
were deposited from a near-ground suspension (Hunter, 1977; 
Borówka, 1990, 2001; Zieliński, Issmer, 2008). Silty litho-
facies were deposited as a result of transport in suspension 
or modifi ed saltation (Tsoar, Pye, 1987; Lea, 1990). Th e ex-
istence of adhesion climbing ripple pseudo-cross-lamination 
suggests deposition on a moist surface (Hunter, 1973; Kocu-
rek, Fiedler 1982; Schwan, 1986; Borówka, 1990, 2001), while 
the wavy surface of sandy silty rhythms bears resemblance 
to fl uvio-aeolian deposits distinguished by Kase (1997, 2002), 
Kase et al. (2003) or wet aeolian deposits distinguished by 
Bohncke et al. (1995), Mol (1997). Also, it is possible that the 
rhythms developed as a result of fl ood wave descending out-
side the channel zone. Th e fi ne-gravel layer with clear signs of 
aeolization is indicative of some changes in the functioning 
of the aeolian system which becomes dominated by defl ation 
(Koster, 1988; Seppälä, 2004). Th e above-mentioned genetic 
interpretation of deposits clearly indicates an intensive aeo-
lian deposition in the braided river area, and river fl ows are 
much lower than the ones recorded in the lower complex. Th e 
fl ow size decrease and the fl ood wave descent were accom-
panied by an intensive aeolian accumulation. Aeolian pro-
cesses occurred also on the moist surface outside the channel, 
which made accumulation more intensive. When the surface 
became dry, defl ation processes were activated, which is evi-
denced by the level of the aeolian pavement. Aeolian accumu-
lation took place in severe periglacial conditions confi rmed 
by synsedimental wedges which suggest that an average an-
nual temperature was below –1 °C (Kozarski, 1995; Huijzer, 
Vandenberghe, 1998; Kasse et al., 1998; Mol, 1997; Mol et al., 
2000; Kasse et al., 2003; Van Huissteden et al., 2003). Small re-
verse faults may also imply the existence of ground ice. How-
ever, such structures may also indicate that the accumulation 
took place on snow (Schwan, 1986; Dijkmans, Mücher, 1989; 
Dijkmans, 1990). Structural directional elements show a di-
verse deposition orientation. Still, lithofacies deposited in the 
fl uvial environment suggest mainly the fl ow in the northern 
direction, and directional preferences of the aeolian environ-
ment suggest a slight predominance of western and north-
eastern winds.

Th e lithofacial features of the upper complex show diverse 
conditions of accumulation in the aeolian environment. Sandy 
facies were deposited as a result of ripple migration – sands 
with climbing ripple cross-lamination or translatent stratifi -
cation (Bagnold, 1954; Sharp, 1963; Hunter, 1977), megaripple 
migration – sands with tabular cross-stratifi cation (Borówka, 
1990, 2001; Pye, Tsoar, 1990; Goździk, 1998), and as a result 
of material transport in the near-ground suspension – sands 
with horizontal stratifi cation (Hunter, 1977; Zieliński, Issmer, 
2008). Alternately, there were conditions with a lower wind 
velocity, favouring the deposition of silty and sandy-silty 
lithofacies transported in suspension or intermittent salta-
tion (Pye, Tsoar, 1987; Lea, 1990; Goździk, 1998). Top litho-
facies, i. e. sands with high-angle cross-stratifi cation, were 

deposited on the leeward slopes of dunes (McKee, 1966; 
Nowaczyk, 1976; Hunter, 1977; Borówka, 1990, 2001), and 
sands with a massive structure are the eff ect of obliterating 
the primary structure as a result of pedogenic (Wojtanow-
icz, 1970) or periglacial (Stankowski, 1963; Urbaniak, 1969) 
processes. Directional preferences in this complex show the 
predominance of ENE and NW winds.

TEXTURAL FEATURES

Granulometric and morphoscopic analysis was conducted 
in two most representative profi les (Fig. 5). Medium- and 
fi ne-grained sands are the main constituents with the maxi-
mum (25.1–52.9%) in 0.315–0.45 and 0.25–0.315 mm frac-
tions and average diameter 0.26 to 0.37 mm. Th e coarsest 
grains are found in channel sediments while the fi nest in 
strictly aeolian sediments. Th ey are well and medium sorted 
(0.44–0.94φ). Th e best sorting was observed in channel sedi-
ments, while the worst one was recorded in channels with 
withering fl ow and in sandy-silty covers deposited as a result 
of fl uvial-aeolian or aeolian processes. Th e deposits contain 
well-rounded grains (K = 0.6–0.67). Round matt grains are 
predominant (RM = 48–71%); however, polished rounded 
grains (EL = 2–23%) and cracked grains (C = 14–23%) have 
a large share. Th e largest share of RM grains is found in lower 
and upper complex sediments and the largest percentage of 
EL grains in the middle complex. Th e small percentage of un-
abraded grains (NU up to 8%), occurring almost exclusively 
in upper complex sediments, deserves attention. However, the 
occurrence of these grains in the sample is accompanied by 
the increasing percentage of cracked grains (C up to 20%).

Th e high level of aeolization, i. e. the content of RM and 
EM grains both in fl uvial and aeolian sediments, confi rms 
the periglacial origin of the sediments. Th is indicator is par-
ticularly explicit in periglacial braided rivers in the Polish 
Lowland, with almost 100% of grains showing signs of ae-
olization (Goździk, 1980a, 1995). A comparison of this sedi-
ment indicator from Berezno with the analogous one from 
the Polish Lowland allows a conclusion that the content of
aeolized grains is slightly smaller to the advantage of polished 
grains. Th e content of EL grains increases towards the profi le 
top and in episodic channel sediments (middle complex) up 
to 23%, and RM grains reach 56%, possibly because the site 
was located in the close vicinity of steppe and forest steppe 
areas (Büdel, 1948; Gerasimov, Velichko, 1982). A slightly 
thicker layer of vegetation may have slightly impeded the in-
tensity of aeolian processes and the supply of material to the 
river valleys. Th is hypothesis is supported by the increase of 
EL grain share in younger alluvia. Another reason may be the 
a close vicinity of sediments which form the outwash valley 
and contain a large percentage of EL, NU and C grains. Th us, 
these sediments may have contributed to the fl uvial deposi-
tion.

Th e high degree of similarity between textural features 
of sediments from all the three complexes supports the
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conclusion that braided river alluvia were the main alimenta-
tion area for aeolian sediments (compare Krygowski, 1947; 
Wojtanowicz, 1970; Nowaczyk, 1976, 1986; Goździk, 1980a, 
1991, 2000). Also, the vast area of outwash valley slightly con-
tributed to the supply process, as suggested by the increased 
percentage of NU and C grains in aeolian sediments. Pres-
ervation of these grains suggests that aeolian transport took 
place at a small distance. Th e fact that the closest outwash val-
ley is located east and northeast from the site indicates that 
the wind from the eastern sector contributed signifi cantly to 
the grain deposition.

SEDIMENT AGE

Simultaneously with laboratory analyses, TL dating was 
conducted in both profi les for 10 sediment samples (Ta-
ble, Fig. 5). In the lower fl uvial complex, dates ranging from 
17.2 ± 1.8 to 14.6 ± 1.5 ka BP were obtained; therefore, it 
may be assumed that braided river sediments developed 
in the Upper Plenivistulian (Liedtke, 1993; Bohncke, 1995; 
Kase, 1997; Mol, 1997). Th e middle fl uvio-aeolian complex 
was dated in the range from 12.5 ± 2.3 to 12.0 ± 1.1 ka BP. 
Th e fi rst of the two dates is much less certain than the re-
maining ones in the profi le, i. e. its uncertainty rate is 18%. 
Th is situation is due to a large scatter of results of the ab-
sorbed ED dose measurements. Th is discrepancy may be ex-
plained by a short exposure of some grains to solar radiation 
or by the fact that the grains originated from two diff erent 
sites. Considering that sediments in this complex were ac-
cumulated in the aeolian or fl uvial environment, the latter 
explanation seems to be more plausible. Th e age of the up-
per aeolian complex was determined within the range from 
12.7 ± 1.3 to 9.4 ± 1.2 ka BP. Sandy and silty bottom litho-
facies are characterised by the date 12.7 ± 1.3 ka BP, while 
the top sandy lithofacies are younger than 12.2 ± 1.3 ka BP. 
Th e youngest date (9.4 ± 1.2 ka BP) represents near-surface 
sediments – a massive cover and its culminations. Th e dates 
show that the middle and upper complexes were deposited 
in the Late Vistulian and the Preboreal (Nowaczyk, 1986, 
2000; Kozarski, Nowaczyk, 1991 a, b; Kase, 1997; a. o.). Ac-

cumulation of fl uvio-aeolian sediments started most prob-
ably prior to the Older Dryas, which is suggested by the 
dates older than 12.000 years. Th eir occurrence over the 
sediments of the fi rst complex, whose top part is dated to 
14.6 ± 1.5 ka BP, may suggest that these sediments date back 
to the Older Dryas and their deposition still continued in the 
Bölling. It is in this period that the accumulation of strictly 
aeolian sediments began, which is indicated by the data ob-
tained for the upper complex bottom, i. e. 12.7 ± 1.3 ka BP. 
Th e main period of their accumulation dates back probably 
to the Older Dryas, which is evidenced by three dates in the 
range of 12.2 ± 1.3–11.8 ± 1.3 ka BP covering most of the 
upper complex. Aeolian deposition was completed with the 
dune formation. However, the beginning of dune formation 
is not precisely identifi ed, while the end is marked by the 
date 9.4 ± 1.2 ka BP, i. e. the Preboreal.

DEPOSITIONAL ENVIRONMENT EVOLUTION 
IN THE CONTEXT OF CLIMATIC CHANGES

Th e discussed documentation, together with its interpreta-
tion, indicate that the depositional succession in Berezno took 
place in the interval of the Upper Plenivistulian – Preboreal. 
Typical of this period are dynamic climate changes from the 
Vistulian pessimum, with the average annual temperature –5 
to –8 °C and in July up to 5 °C, until the beginning of the 
Holocene warming in the Preboreal, with the average annual 
temperature of about 7 °C and in June 14–15 °C. Changes in 
thermal conditions were accompanied by a changing humid-
ity. In this period, probably in the Alleröd, the permafrost 
was subjected to the degradation process (Maarleweld, 1964; 
Nowaczyk, 1986, 2000; Liedtke, 1993; Kozarski, Nowaczyk, 
1991 a, b; Kozarski, 1995; Kase 1997; Huizer, Vanderberghe, 
1998; Van Huissteden et al., 2003).

Th e peak time for the development of the braided river 
which was formed in two sub-environments typical of this 
river – deep channel and transversal bar – was the Upper 
Plenivistulian. Th e main supply from the melting snow cover 
in spring and permafrost active layer in summer caused sig-
nifi cant fl ow variations (Bohncke et al., 1995; Mol, 1997; Mol 

Ta b l e .  Results of TL dating of aeolian and fl uvial deposits in Berezno site
L e n t e l ė .  Berezno vietovės eolinių ir fl iuvialinių nuosėdų TL datos

Sample Depth (m) Lab. No Dr
(Gy/ka) ED (Gy) TL age

(ka BP)
Berezno-II/6 0.6 UG-6124 1.79 ± 0.06 16.8 ± 1.6 9.4 ± 1.2
Berezno-II/7 2.2 UG-6125 1.83 ± 0.06 21.6 ± 2.1 11.8 ± 1.3
Berezno-II/8 2.5 UG-6126 1.73 ± 0.06 21.9 ± 2.2 12.7 ± 1.3
Berezno-II/9 3.4 UG-6127 1.80 ± 0.07 21.6 ± 2.2 12.0 ± 1.1

Berezno-II/10 3.8 UG-6128 1.71 ± 0.06 25.0 ± 2.6 14.6 ± 1.5
Berezno-V/1 0.7 UG-6129 1.73 ± 0.06 21.1 ± 2.2 12.2 ± 1.3
Berezno-V/2 1.1 UG-6130 1.66 ± 0.07 20.1 ± 2.2 12.1 ± 1.3
Berezno-V/3 2.1 UG-6131 1.77 ± 0.06 22.3 ± 2.4 12.6 ± 1.5
Berezno-V/4 2.9 UG-6132 1.83 ± 0.06 22.9 ± 4.2 12.5 ± 2.3
Berezno-V/5 5.5 UG-6133 1.96 ± 0.08 29.7 ± 3.0 17.2 ± 1.8
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et al., 2001; Vanderberghe, 2001). Th e severity of climate in 
this period is documented by the structures remaining aft er 
ice wedges and small-scale involutions which evidence the 
existence of permafrost. With all probability, the permafrost 
was aggregated following the fl ow withering. Another feature 
of severe climate is a large content of aeolized grains in al-
luvia. Periglacial conditions provided the background for an 
intensive aeolian process development. Sand was transported 
at a distance of tens or even hundreds of kilometres (Goździk, 
1991, 2000). River valleys provided a natural trap for the ma-
terial transported in such a way. It seems, however, compared 
to the conditions in Poland, that conditions in the profi le 
under scrutiny were slightly milder, as suggested by a small 
percentage of polished rounded grains typical of rivers in a 
milder climate. Th is fact may be confi rmed by the increasing 
content of EL grains in younger deposits (Fig. 5).

According to most researchers, climatic conditions in 
the Oldest Dryas seem to be very similar to the ones in the 
Plenivistulian (Rotnicki, 1970; Nowaczyk, Kozarski, 1991 a, b; 
Kozarski, 1995; Nowaczyk, 1986, 2000). Frost structures in 
Berezno clearly evidence severe climate, with the average 
annual temperature below –1 °C. Th erefore, compared with 
the earlier period, the conditions improved insignifi cantly, 
which may be proved by the maximum content of EL grains 
in the sediments. Th is period was marked by the fl ow in epi-
sodic braided channels, accompanied by an intensive aeolian 
deposition. However, one should bear in mind that the dates 
obtained for these deposits show a continuation of the depo-
sition in the Bölling; therefore, an improvement of conditions 
demonstrated by the increased content of EL grains is likely 
to refl ect this period. Still another reason may be the fact that 
aeolian transport is supplied by deposits which form outwash 
valleys occurring in the close vicinity. Th e increased partici-
pation of the aeolian component in deposits from this period 
provides additional evidence.

Starting from the Older Dryas, the deposition of the aeo-
lian layer took place in much milder conditions, with the ave-
rage annual temperature of –1 °C and temperature in July 
reaching 10–12 °C in the Older Dryas and about 12 °C in the 
Younger Dryas (Nowaczyk, 1986, 2000; Nowaczyk, Kozarski, 
1991 a, b; Kozarski, 1995; Huijzer, Vandenberghe, 1998; Kasse 
et al., 1998; Mol, 1997; Mol et al., 2000; Kasse et al., 2003; Van 
Huissteden et al., 2003). Th is is confi rmed in sediments from 
Berezno by traces related to ground ice melting – reverse 
faults. However, they may also evidence the accumulation 
on snow (Schwan, 1986; Dijkmans, Mücher, 1989; Dijkmans, 
1990; Lea, 1990). Th e intensifi cation of aeolian processes is 
probably connected with a decrease in the groundwater level, 
which is supported by the defi nite predominance of accumu-
lation on the dry surface (cf. Bohncke et al., 1995; Kase, 1997, 
2002; Mol, 1997; Kase et al., 2003). At that time, aerodynamic 
conditions varied. Dusty material, transported in the suspen-
sion, was deposited by the weak wind, while the sandy mate-
rial was deposited by the medium-velocity wind as a result 
of ripple migration, or by the high-velocity wind from the 

near-ground suspension (Pye, Tsoar, 1990; Borówka, 1991, 
2000; Zieliński, Issmer, 2008). Th e wind direction also var-
ied; however, ENE and NW directions were slightly predomi-
nant. Th e latter direction is confi rmed by the orientation of 
dune forms deposited in the Younger Dryas and Preboreal. 
Th is orientation corresponds with the reconstruction of the 
overall atmospheric circulation in Europe (Isarin et al., 1997; 
Zeeberg, 1998).

CONCLUSIONS

1. Sediments in Berezno were accumulated in three deposi-
tional environments, in the periglacial climate conditions: a) 
in the fl uvial environment connected with the functioning of 
a braided river; b) in the fl uvio-aeolian environment, i. e. as a 
result of an intensive accumulation of aeolian sediments on 
the moist bottom of the river valley (outside the river chan-
nel zone), interrupted by the episodic channel fl ow; the fl ow 
was relatively short-term, while the channel deposition was 
to a large extent supplemented by aeolian accumulation; c) 
in the aeolian environment, which resulted in the formation 
of a thick aeolian cover in the fi rst stage and dunes in the 
second stage.

2. Climatic changes caused changes in the depositional 
environments. Th e fl uvial environment predominated in the 
Upper Plevistulian. Coming from this period, a commonly 
acknowledged high indicator of alluvium aeolization clearly 
indicates a high intensity of aeolian processes with a low 
depositional effi  ciency. Th e aeolian depositional effi  ciency 
increased in the Oldest Dryas which exerted a signifi cant in-
fl uence on the functioning of river channels, fl uvio-aeolian 
deposition becoming evident in this period of time. Improve-
ment of climatic conditions, degradation of the permafrost 
and transformation of braided channels into meandering 
channels activated a large amount of sandy material which 
contributed to the predominance of aeolian deposition.

3. Th e main alimentation areas of aeolian accumulation 
were braided river alluvia. Outwash valley deposits were of 
secondary importance.

4. Th e sedimentological analyses clearly show a signifi -
cant infl uence of eastern wind on the process of aeolian cover 
formation. Th e direction from the western sector, in particu-
lar the NW wind which is most evident in the dune forma-
tion, should be considered general.

References

 1. Bagnold R. A. 1954. Th e Physics of Blown Sand and Desert 
Dunes. London: Methuen. 265.

 2. Bohncke S, Kasse C., Vanderberghe J. 1995. Climate induced 
environmental changes during the Vistulian Lateglacial at 
Żabinko, Poland. Questiones Geographicae. Special Issue 4: 
43–64.

 3. Borówka R. K. 1990. Th e Holocene development and pre-
sent morphology of Łeba Dunes, Baltic coast of Poland. 



Paweł Zieliński, Stanisław Fedorowicz, Iwan Zaleski106

In: K. F. Nordstrom, N. Psuty, B. Carter (eds.). Coastal 
Dunes: Form and Proceses. John Wiley & Sons. 289–313.

 4. Borówka R. K. 2001. Struktura wewnętrzna wydm Łebskich 
jako efekt zmienności warunków meteorologicznych. 
In: K. Rotnicki (ed.). Przemiany środowiska geografi cznego 
nizin nadmorskich południowego Bałtyku w vistulianie i 
holocenie. Poznań: Bogucki Wyd. Nauk. 89–93.

 5. Böse M. 1991. A paleoclimatic interpretation of frost-
wedge casts and aeolian sand deposits in the lowlands 
between Rhine and Vistula in the Upper Pleniglacial 
and Late Glacial. Zeitschrift  für Geomorphologie N. F. 
Supplementband 90: 15–28.

 6. Büdel J. 1948. Die Klima-morphologischen Zonen der 
Polarländer. Erkunde 11.

 7. Bristow C. S., Balley S. D., Lancaster N. 2000. Th e sedimen-
tary structure of linear sand dunes. Nature 406: 56–59.

 8. Dijkmans J. W. A. 1990. Niveo-aeolian sedimentation and 
resulting sedimentary stuctures; Søndre Strømfi ord area, 
Western Greenland. Permafrost and Periglacial Processes 
1(2): 83–96.

 9. Dijkmans J. W. A., Mücher H. J. 1989. Niveo-aeolian sedi-
mentation of loess and sand: an experimental and mi-
cromorphological approach. Earth Surface Processes and 
Landforms 14(4): 303–315.

 10. Fedorowicz S. 2006. Metodyczne aspekty luminescencyjne-
go oznaczania wieku osadów neoplejstoceńskich Europy 
Środkowej. Wydawnictwo Uniwersytetu Gdańskiego.

 11. Gerasimov I. P., Velichko A. A. (eds.). 1982. Paleogeografi ya 
Jevropy za posledniye sto tysyach let. Moskwa: Nauka.

 12. Goździk J. 1980a. Würmskie osady peryglacjalne w Łodzi-
Teofi lowie. Acta Universitatis Lodziensis. Seria II 22: 3–19.

 13. Goździk J. 1980b. Zastosowanie morfometrii i granifor-
mametrii do badań osadów w kopalni węgla brunatnego 
Bełchatów. Studia regionalne IV (IX). Warszawa–Łódź: 
PWN. 101–114.

 14. Goździk J. 1991. Sedimentological record of aeolian processes 
from the upper Plenivistulian and the turn of Pleni- and Upper 
Vistulian in Central Poland. Zeitschrift  für Geomorphologie 
N. F. Supplementband 90: 51–60.

 15. Goździk J. 1995. Wpływ procesów eolicznych na genezę 
górno-plenivistuliańskich aluwiów w środkowej Polsce. 
Acta Univ. Lodziensia. Folia Geographia 20: 99–107.

 16. Goździk J. 1998. Struktury sedymentacyjne w eolicz-
nych piaskach pokrywowych w Polsce. In: E. Mycielska-
Dowgiałło (ed.). Struktury sedymentacyjne i postsedy-
mentacyjne w osadach czwartorzędowych i ich wartość 
interpretacyjna. Warszawa: UW. 167–191.

 17. Goździk J. 2000. Aeolian cover sands in the south-estern 
part of the Łódź region. In: R. Dulias, J. Pełka-Gościniak 
(eds.). Aeolian processes in diff erent landscape zones. 5. 
Dissertations of Faculty of Earth Sciences, University of 
Silesia. 80–88.

 18. Huizer B., Vandenberghe J. 1998. Climatic reconstruction 
of the Weichsellian Pleniglacial in northwestern and cen-
tral Europe. Journal of Quaternary Science 13: 391–417.

 19. Hunter R. E. 1973. Pseudo-crosslamination formed by 
climbing adhesion ripples. Journal of Sedimentary Petrology 
43: 1125–1127.

 20. Hunter R. E. 1977. Basic types of stratifi cation in small eo-
lian dunes. Sedimentology 24(3): 366–387.

 21. Hunter R. E., Rubin D. M. 1983. Interpreting cyclic cros-
beding, with an example from the Navajo Sandstone. 
In: M. E. Brookfi eld, T. S. Ahlbrandt. Eolian sediments and 
processes. Developments in Sedimentology 38: 407–427.

 22. Isarin R. F. B., Rensses H., Koster E. A. 1997. Surface wind 
cli mate during the Younger Dryas in Europe as inferred 
from aeolian records and model simulations. Paleogeogra-
phy, Paleoclimatology, Paleoecology 134: 127–148.

 23. Kase C. 1997. Cold-climate aeolian sand-sheet formation 
in North-Western Europe (c. 14–12.4 ka); a response to 
permafrost degradation and increased aridity. Permafrost 
and Periglacial Processes 8: 295–311.

 24. Kase C. 2002. Sandy aeolian deposits and environments and 
their relation to climate during the Last Glacial Maximum 
and Late Glacial in northwest and central Europe. Progress 
in Physical Geography 26(4): 507–532.

 25. Kase C., Huizer A. S., Krzyszkowski D., Bohncke J. A. A., 
Coope G. R. 2003. Weichelian Late Pleniglacial and Late-
glacial depositional environments, Coleoptera and peri-
glacial climatic records from central Poland (Bełchatów). 
Journal of Quaternary Science 13: 455–469.

 26. Kase C., Vanderberghe J. 1998. Topographic and Drainage 
Control on Weichselian Ice-Wedge and Sand-Wedge 
Formation, Vennebrügge, German–Dutch Border. Per ma-
frost and Periglacial Processes 9: 95–106.

 27. Kase C., Vanderberghe J., Huissteden S. J. P., Boh nic-
ke J. A. A. 2003. Sensivity of Weichelian fl uvial systems to 
climate change (Nochten mine, eastern Germany). Quater-
nary Science Reviews 22: 2141–2156.

 28. Klatkowa H. 1991. Remarks on dating and chronostratig-
raphy of Late Vistulian and Holocene aeolian episodes 
in Middle Poland. Zeitschrift  für Geomorphologie N. F. 
Supplementband 90: 77–88.

 29. Kocurek G., Fiedler. 1882. Adhesion structures. Journal of 
Sedimentary Petrology 52(4): 1229–1241.

 30. Kocurek G., Nielson, J. 1986. Conditions favourable for 
the formation of warm-climate aeolian sand sheets. Se di-
mentology 33(6): 795–816.

 31. Koster A. E. 1988. Ancient and modern cold-climate aeoli-
an sand deposition: a review. Journal of Quaternary Science 
3(1): 69–83.

 32. Kozarski S. 1995. Deglacjacja północno-zachodniej Polski:
warunki środowiska i transformacja geosystemu (~20 Ka → 
10 Ka BP). Dokumentacja Geografi czna 1: 82.

 33. Kozarski S., Gonera P., Antczak B. 1988. Valley fl oor 
development and paleohydrological changes: Th e Late 
Vistulian and Holocene history of the Warta River (Poland). 
In: G. Lang (ed.). Lake, Mire and River Environments 
during the last 15 000 years. Rotterdam: Brook fi eld.
185–203.

 34. Kozarski S., Nowaczyk B. 1991a. Lithofacies variation 
and chronostratigraphy of Late Vistulian and Holocene 
aeolian phenomena in northwestern Poland. Zeitschrift  für 
Geomorphologie N. F. Supplementband 90: 107–122.

 35. Kozarski S., Nowaczyk B. 1991b. Th e Late Quaternary cli-
mate and human impact on aeolian processes in Poland. 



Sedimentary succession in Berezno in the Volhynia Polesie (Ukraine) as an example... 107

Zeitschrift  für Geomorphologie N. F. Supplementband 93: 
29–37.

 36. Krumbein W. C. 1941. Measurement and geological sig-
nifi cance of shape and roundness of sedimentary particles. 
Journal of Sedimentary Petrology 11.

 37. Krygowski B. 1947. Zarys geologiczno-morfologiczny 
południowego Polesia. Prace Komisji Matematyczno-
Przyrod niczej. A, V. 139.

 38. Krygowski B. 1964. Graniformametria mechaniczna, teo-
ria, zastosowanie. Prace Komisji Geografi czno-Geologicznej 
2: 4.

 39. Lea P. D. 1990. Pleistocene periglacial aeolian deposits in 
southwestern Alaska: sedimentary facies and depositional 
processes. Journal of Sedimentary Petrology 60(4): 582–591.

 40. Lencewicz S. 1922. Wydmy śródlądowe Polski. Przegląd 
Geografi czny 2: 12–59.

 41. Liedtke H. 1993. Phasen periglaziär-geomorphologischer 
Prägung während der Weichseleiszeit im norddeutschen 
Tiefl and. Zeitschrift  für Geomorphologie 93: 69–94.

 42. Maarleveld G. C. 1964. Periglacial pheonomena in the 
Netherlands during diff erent parts of the Würm time. 
Biuletyn Peryglacjalny 14: 251–256.

 43. Manikowska B. 1970. Późnoplejstoceńskie gleby kopalne 
w wydmie koło Annopola nad Wisłą. Acta Geographica 
Lodziensia 24: 327–336.

 44. McKee E. D. 1966. Structures of dunes at White Sands 
National Monument, New Mexico (and a comparison 
with structures of dunes from other selected areas). Sedi-
mentology 7(1): 1–69. 

 45. McKee E. D., Douglass J. R., Rittenhouse S. 1971. Defor-
mation of lee-side laminae in eolian dunes. Geological 
Society of America Bulletin 82: 359–378.

 46. McKee E. D., Tibbits G. C. 1964. Primary structures of 
a seif dune and associated deposits in Libya. Journal of 
Sedimentary Petrology 34: 5–17.

 47. Miall A. D. 1978. Lithofacies types and vertical profi le mod-
els in braided rivers: a summary. Fluvial Sedimentology 10: 
597–604.

 48. Mol J. 1997. Fluvial response to Weichelian climate chang-
es in the Niederlausitz (Germany). Journal of Quaternary 
Science 12: 43–60.

 49. Mol J., Vanderberghe J., Kasse C. 2000. River response to 
variations of periglacial climate in mid-latitude Europe. 
Geomorphology 33: 131–148.

 50. Nowaczyk B. 1976. Geneza i rozwój wydm śródlądowych 
w zachodniej części pradoliny wrszawsko-berlińskiej w 
świetle badań struktury, uziarnienia i stratygrafi i budują-
cych je osadów. Prace Komisji Geografi czno-Geolgicznej 16:
108.

 51. Nowaczyk B. 1986. Wiek wydm, ich cechy granulometry-
czne i strukturalne a schemat cyrkulacji atmosferycznej w 
Polsce w późnym vistulianie i holocenie. Seria Geografi a 
28. Poznan: Wyd. Naukowe UAM. 245.

 52. Nowaczyk B. 2000. Development of dunes and eolian 
cover sands in Poland in the Late Vistulian and Holocene. 
In: Z. Chojnicki, J. J. Parysek (eds.). Polish Geography. 
Problems, Researches, Aplications. Poznań: Bogucki Wyd. 
Naukowe S. C. 133–151.

 53. Pye K., Tsoar H. 1990. Aeolian sands and dunes. London: 
Th e Academic division of Unwin Hyman Ltd.

 54. Rotnicki K. 1970. Główne problemy wydm śródlądowych 
w Polsce w świetle badań wydmy w Węglewicach. Prace 
Komisji Geografi czno-Geologicznej 11(2): 146.

 55. Rust B. R. 1978. Depositional models for braided alluvium. 
Fluvial Sedimentology 10: 605–625.

 56. Schwan J. 1986. Th e origin of horizontal alternating bed-
ding in Weichselian aeolian sands in Northwestern Europe. 
Sedimentary Geology 49: 73–108.

 57. Seppälä M. 2004. Wind as a geomorphic Agent in Cold 
Climates, Studies in Polar Research. Cambridge: Cambridge 
University Press. 358.

 58. Sharp R. P. 1963. Wind ripples. Journal of Geology 71:
617–636.

 59. Stankowski W. 1963. Rzeźba eoliczna Polski północzno-
zachodniej na podstawie wybranych obszarów. Prace 
Komisji Geografi czno-Geologicznej 6(1): 146.

 60. Tsoar H., Pye K. 1987. Dust transport and the question of 
desert loess formation. Sedimentology 34: 139–153.

 61. Urbaniak U. 1969. Problematyka wydmowa w Polsce. 
In: R. Galon (ed.). Procesy i formy wydmowe w Polsce. Prace 
Geografi czne IG PAN 75: 355–368.

 62. Vanderberghe J. 2001. A typology of Pleistocene cold-based 
rivers. Quaternary International 79: 111–121.

 63. Van Huissteden J., Gibbard P. L., Briant R. M. 2001. 
Periglacial fl uvial system in northwest Europe during ma-
rine isotope stages 4 and 3. Quaternary International 79: 
75–88.

 64. Van Huissteden J., Pollard D. 2003. Oxygen isotope Stage 3 
fl uvial and eolian successions in Europe compared with 
climate model results. Quaternary Research 59: 223–233.

 65. Van Huissteden J., Vanderberghe J. 1988. Changing 
fl u vial style of periglacial lowland rivers during the 
Weichsellian pleniglacial in the E Netherlands. Zeitchrift  
für Geomorphologie N. F. Suppl. 71: 131–146.

 66. Van Huissteden J., Vanderberghe J., Van der Hammen T., 
Laan W. 2000. Fluvial and aeolian interaction under per-
mafrost conditions: Weichselian Late Pleniglacial, Twente, 
eastern Netherlands. Catena 40: 307–321.

 67. Van Huissteden J., Vanderberghe J., Pollard D. 2003. 
Paleotemperature reconstructions of the European perma-
frost zone during marine oxygen isotope Stage 3 compared 
with climate model results. Journal of Quaternary Science 
18: 453–464.

 68. Wintle A., Prószyńska H. 1983. TL dating of loess in 
Germany and Poland. PACT 9: 547–554.

 69. Wojtanowicz J. 1970. Wydmy Niziny Sandomierskiej w 
świetle badań granulometrycznych. Annales UMCS. B. 
25(1): 1–50.

 70. Zaleski I., Zieliński P. 2005. Warunki aerodynamiczne aku-
mulacji osadów eolicznych na przykładzie wydmy w okol-
icy Maniewicz (Polesie Wołyńskie). Gljacjał i pierygljacjał 
Wołynskowo Polisja. Lviv: Widawicij centr U. imieni 
I. Franko. 203–210.

 71. Zeeberg J. 1998. Th e European sand belt in eastern 
Europe – and comparison of the Late Glacial dune orienta-
tion with GCM simulation results. Boreas 27: 127–139.



Paweł Zieliński, Stanisław Fedorowicz, Iwan Zaleski108

 72. Zieliński P., Fedorowicz S., Zaleski I. 2008. Conditions and 
age of aeolian sand deposition in the Volhynian Polesie 
(Ukraine). Geologija 50(3): 188–200.

 73. Zieliński P., Issmer K. 2008. Propozycja kodu genetycznego 
osadów środowiska eolicznego. Przegląd Geologiczny 56(1): 
67–72.

 74. Zieliński T. 1997. Cykliczność w osadach rzek roztokowych. 
Geologia 14: 68–119.

 75. Tutkovskij P. A. 1909. Iskopaemye pystyn’ severnogo po-
liuskariya. Prilozheniye k „Zemlevedeniyu“.

 76. Zaleski I. 2004. Mekhanizm eolovoy akkumulyacii. Visnik 
Lvivskogo un-tu. Seriya geografi chna 30: 339–343.

Paweł Zieliński, Stanisław Fedorowicz, Iwan Zaleski

NUOGULŲ SEKA BERЕZNO VIETOVĖJE (VOLUINĖS 
POLESĖJE, UKRAINA) – SEDIMENTACINĖS APLINKOS 
POKYČIŲ PERIGLACIALINĖJE ZONOJE PAVYZDYS 
VISTULIANO IR HOLOCENO POKYČIŲ KONTEKSTE

S a n t r a u k a
Tyrimų objektas yra Europos smėlingosios juostos rytinė da-
lis – Berezno (Rytų Ukraina) vietovė Slucios upės dešiniajame krante 
esančioje aukštesniojoje terasoje, apimanti litologiniu požiūriu kaičias 
aliuvines nuogulas, jas dengiantį smėlį ir eolines dulkes. Naudojant 
litofacinę, granuliometrinę ir morfoskopinę analizę, taip pat TL da-
tavimą aprašomos nuosėdinės storymės pagrindu buvo rekonstruo-
tos ankstesnės sedimentacinės aplinkos, apibūdintos ir interpretuotos 
periglacialinės struktūros. Atskleistas salygų kaitos ir nuogulų sedi-
mentacijos intensyvumo ryšys su drėgno klimato transformacijo-
mis, taip pat bandyta išsiaiškinti vietinių veiksnių įtaką fl iuvialinei, 
fl iuvialinei-eoliniai bei eolinei sedimentogenezei. Nustatyta teritorijų 
priklausomybė eolinėms nuoguloms ir vyraujančiai vėjų krypčiai.

Павел Зелински, Станислав Федорович, Иван Залески

ПОСЛЕДОВАТЕЛЬНОСТЬ ОТЛОЖЕНИЙ В БЕРЕЗНО 
(ВОЛЫНСКОЕ ПОЛЕСЬЕ, УКРАИНА) КАК ПРИМЕР 
ИЗМЕНЕНИЯ СЕДИМЕНТАЦИОННОЙ СРЕДЫ 
В ПЕРИГЛЯЦИАЛЬНОЙ ЗОНЕ В КОНТЕКСТЕ 
ВИСТУЛИАНСКИХ И ГОЛОЦЕНОВЫХ ИЗМЕНЕНИЙ

Р е з ю м е
Объект исследований – восточная часть европейского песчаного 
пояса с учетом позиции Березно (Восточная Украина), расположен-
ной на правобережной высшей террасе реки Слуця. Представлена 
литологическая изменчивость аллювия, а также прикрывающих 
песков и эоловой пыли. На основе описанного осадочного насле-
дования, путем литофациального, гранулометрического и морфо-
скопического анализа, а также TL датирования реконструированы 
первичные депозиционные среды. Представлены характеристики 
и интерпретация перигляциальных структур. На этой основе по-
казана взаимозависимость перемен условий и темпа депозиции 
отложений и трансформации сурового климата плены и поздне-
го вистулиана. Также предпринята попытка определить влияние 
местных факторов на флювиальную, флювиально-эоловую и эо-
ловую депозицию, также показаны территории алиментации для 
эоловых отложений и доминирующие направления ветра.
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