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INTRODUCTION

Using of thermoluminescence method (TL) in the direct dating of the
loess profiles accomplish more exact definition of their stratigraphy and
chronology. Such studies were undertaken for the loess covers of the
Lublin Upland. Based on TL dating loess chronology of the Nieledew
profile was elaborated (Butrym, Maruszczak 1983). This profile,
considered as typical (Mo jski 1965), gains a peculiar significance in
the light of these studies.

Eight TL datings were performed for the Wozuczyn profile in Ther-
moluminescence Laboratory of the Department of Physical Geography
of Maria Sklodowska-Curie University in Lublin. The data were obtain-
ed in the range of 308,800—17,500 years B.P., for the loesses of Saalian
and Vistulian glaciations.

There are many interesting from stratigraphic point of view profiles,
elaborated for the Grzeda Sokalska region, such as Ratyczow, Steniatyn,
Tyszowce (Buraczynski, Wojtanowicz 1975, Buraczyn-
ski, Rzechowski, Wojtanowicz 1978, Wo jtanowicz, Bu-
raczynski 1978), Komaréw (Maruszczak 1974). For the Wolyn
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Upland region, extending to the West from the Grzeda Sokalska, B o-
gucki described some important profiles i.e. Horochow and Korszéow
(Bogucki 1972, Bogucki, Morozowa 1981, Bogucki et al
1975).

PROFILE LOCALIZATION

The Wozuczyn profile is localized in the western part of the Grzeda
Sokalska, 5 km from its northern border, within the Wozuczvn Hummock.
The profile is exposed in a brick-yard, on the left slope of parallelled dry
valley in the Huczwa basin (Fig. 1). Actually exploited and investigated
brick-yard wall lies on the southern slope of the dry valley. In its upper
part of profile has a height of 233 m a.s.l. The neighbouring plateaus
reach up to 250 m a.s.l. There are three descriptions of the profile (Fig. 2):
from 1970—71 (Buraczynski, Wojtanowicz 1975), 1977 and
1980. The localization of these profiles within the brick-yard is presented
in the Fig. 1c. The synthetic litho-stratigraphical profile was constructed
(Fig. 3).

STRATIGRAPHY AND CHRONOLQCGY

The loesses lie on the clay decomposed cretaceous rock, at the top of
which the soil of rendzina type appears (52% CaCO,). It is characterized
by a large contents Al;O; (15.2%) and Fe,O; (4.5%), higher than for de-
comnosed rock and overlaying loesses.

The loesses of the Wozuczyn profile originate from the last two
glacial periods; the older loess from the Middle Polish Glaciation
(Saalian) and the younger loess from the North Polish Glaciation (Vi-
stulian).

THE OLDER LOESS (SAALIAN)

For the older loess four TL data in the range of 308,800 to 131.000
years B.P. were obtained. These data however do not define the be-
ginning nor the end of the sedimentation because studied sediments do
not originate from the base nor from the top. At the average rate of se-
dimentation of the aeolian dust 0.5—0.25 mm/year, the beginning of the
older loess sedimentation should be withdrawn to 315,000—321,000 years
B.P. The end of the sedimentation ought to be moved to 128,000—125,000
years B.P, to the beginning of the Eemian Interglacial. Distinguished
from the Nieledew profile, for which the top of the older loess was dated
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Fig. 1. Localization of Wozuczyn brick-yard: A — situaticn sketch, B — hipsometry,

contour interval 5 m, C — localization of examined profiles in the wall: 1 — pro-
file from 1970—71, 2 — profile from 1977, 3 — profile from. 1980
Polozenie cegielni Wozuczyn: A — szkic sytuacyjny, B — hipsometria, poziomice

co 5 m, C — polozenie profili dokumentowanych: 1 — profil z 1970—71 r., 2 —
profil z 1877 r., 3 — profil z 1980 r.

for 148,000 years B.P. (Butrym, Maruszczak 1983), the older
upper loess in the Wozuczyn profile seems to have a full profile.

The older loess of the Wozuczyn profile can be divided into at least
five levels with four soil horizons in different evolution stages and of
different stratigraphic rank. With reference to Jersak’s (1973) and
Maruszczak's (1980) stratigraphic schemes, the older loess can be
divided into three parts: lower, middle and upper.
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The older lower loess (level I). The lowest layer of the older
loess is locally appearing, thin (0.15 m), gleyed and decalcified loess
with the traces of pedogenesis in periglacial conditions. It represents
probably some early interstadial or the interphase of the Saalian gla-
ciation. The main level of the older lower loesses is 3 m series of loess,
sandy at the base, then limous and gleyed. For the top of this loess the
date 308,800 years B.P. was obtained. Its sedimentation probably took
place during the Krzna stadial. On this loess gray or brown interstadial
soil developed, representing the warming up period with coniferous and
mixed forests. Most probably this soil originates from the Lukow inter-
stadial, preceding directly maximal stadial of the Middle Polish Glacia-
tion, also called the Polesie interstadial (Lindner, Grzybowski
1982, Wojtanowicz 1983). Regarding this interpretation, the age of
this soil should be defined for 300,000—305,000 years B.P. This age is
correlated with the warming up period in the oceanic sediments, marked
with the horizon 9 0"® (Shackleton, Opdyke 1983, Johnson
1982).

The presented loess differs with its heavy mineral content from the
overlaying series. It has decidedly the smallest amount of garnet
(4.7—23.8%) and distinctly highest rutile (7.4—25.2%) and zircon
(3.4—20.2%) contents. It indicates that there is no connection between
the alimentation material and glacial sediments.

The older lower loess and the soil developed on it do not have ade-
quate structures in the Nieledew profile. Stratigraphically this level fits
to the sedimentation gap which for the Nieledew profile occurs between
327,000 and 300,000 years B.P.

The older middle loess (level II). The loess from maxi-
mal stadial of the Saalian glaciation (Odra stadial), from the period of
300,000 to 230,000 years B.P. is counted for the older middle loess. In
Wozuczyn, differently from Odonow, Nieledew and Ratyczow profiles,
the older middle loess is strongly reduced, to 0.8—1.4 m. There appears
only the upper part of the series, dated for 232,700 years B.P. In the
Nieledew profile this loess has a full series of 4.1 m thickness, from the
period of 300,000 to 234,000 years B.P. (Butrym, Maruszczak
1983).

The complex of two soils is developed on the older middle loess in
Wozuczyn. Those are: lower thicker, brown forest soil and upper very
thin steppe soil, degraded chernozem. The age of this complex is exactly
the same as for upper chernozem soil in the Nieledew profile. It origi-
nated on the loess dated for 232,700 years B.P., and before 197,000 years
B.P., during the Lublin interstadial. The lower chernozem soil in Nie-
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ledew is about 260,000 years BP. (Butrym, Maruszczak 1983).
Similar soils were found in the Korszow profile on the Wolyn Upland,
where well formed soil complex was observed. It was composed of lower
brown forest soil and upper chernozem soil (Bogucki et al. 1980).
Bone dating suggests that upper <oil in Korszéw has the same age as Nie-
ledew and Wozuczyn soils (Wysoczanski—Minkowicz, personal informa-
tion). The Korszow soil complex can be compared with the Tomaszow
soil complex in Poland (Jersak 1976). From our point of view it in-
cludes also the upper chernozem which according to Jersak belongs to
the Warta stadial.

Soil complex in Komaréw, the chernozem in Nieledew and the simi-
lar structures in Korszéow and Tomaszoéw soil complexes appeared in the
interstadial warming up period, called in Poland ”Lublin interstadial’
(Srodon 1969, Jersak 1973, 1977, Lindner, Grzybowski
1982). The existence of the Lublin interstadial is confirmed not only by
loess profiles but also by the profiles of the fossil lake sediments within
the area of the Middle Polish Glaciation. They developed in the Polichna
profile in the period between 239,600 and 207,000 years B.P. (Buraczyn-
ski, Butrym, Wojtanowicz, in press) and in the Marianka profile from
237,000 to 204,000 years B.P. (Wojtanowicz 1983). In the oceanic
sediments, the horizon 7 0" with maximum at 220,000 to 230,000 years
B.P. is adequate to this warming up period (Johnson 1982).

The older upper loess(levels III, IV, V). It is the same age
as a long Warta stadial. For the top of this series the dates 197,000 years
B.P. in Wozuczyn and 221,300 years B.P. in Nieledew were obtained.
For the profiles of the lake sediments from lower Warta the following
dates were obtained: in Polichna 207,0000 years B.P. (Buraczynski,
Butrym, Wojtanowicz 1982) and in Marianka 204,000 years B.P.
(Wojtanowicz 1983). The upper border of these loesses, dated on
128,000—125,000 years B.P. was discused in the introduction to this
chapter.

In the Wozuczyn profile the older upper loess which is mostly car-
bonated, can be divided into three levels. There are soil horizons and
periglacial structures between the levels. The older loess of the Wozu-
czyn profile can be compared as for the shape and thickness with some
parts of Odonéw (Jersak 1977, layers 11—16) and Ratyczow (B u-
raczynski, Rzechowski, Wojtanowicz 1978, series IV) pro-
files. These profiles are fundamental for the stratigraphy of the Warta
stadial.

The lower level (III) is the clay, gleyed loess representing wet
loess facies. It is consistent with Jersak’s (1973) opinion about the
conditions of the older loess’ sedimentation in the Malopolska Upland
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and the Lublin Upland. At the top of this loess the tund:a, pseudogley
soil developed with humus traces, which was the subjects of the soli-
fluction process. With regard to typology it can be compared with Ra-
tyczdw type soil (Komorniki) although it represents more severe con-
ditions (humid and cold) and probably also the shorter development
period. Similar type of soil occurs also in the Malopolska Upland (in
Odonéw layer 13, Jersak 1977) and on the Wolyn Upland (Bogucki,
personal information).

The middle level (IV) is the loess with wavy bands, slightly
wet at the bottom with numerous halobolites. Its surface is erosive with
a big frost wedges. At the top of the level IV the loess is gleyed and
it has numerous roots canals filled up with carbonate. These facts indi-
cate the gap in the sedimentation, the short erosion period with weakly
marked soil process. The glayed soil can be compared to layer 15 in the
Odonéw profile (Jersak 1977).

The upper level (V) is represented by the loess with distinct
bands, at the lower part carbonated with the calcareous concretion. At
the upper part it is considerably changed by pedogenesis, related to the
interglacial soil.

More precise definition of the Warta stadial chronology needs more
dense distribution of absolute datings in the described key profiles. For
now we can present comparative chronology, regarding a great confor-
mity of the climatic rhytms in the loess profiles with the rhytms in the
oceanic sediments. Within a big cooling down period during te Warta
stadial, represented by phase 6 in the oceanic sediments profiles, two
distinct coolness minima are confirmed. According to Johnson’s 0" curve,
they occurred at 195,000 and 155,000 years B.P. There was a warming
up period between them, with two maxima at 170,000 and 180,000 B.P.
years.

NIETULISKO SOIL COMPLEX (EEMIAN-BRCRUP)

Well identified Eemian soil, characteristic for Europeaa loess areas,
in the Wozuczyn profile can be placed between the dates 131,000 and
53,000 years B.P. It confirms the connection of the main fossil with Nie-
tulisko type soils (Horochow, Mezin). In the Wozuczyn brick-yard it is
erosively cut down. In some of the profile walls one can observe only
the reduced illuvium with humus delluvia (Fig. 2). In the exposition
2 from 1977 (Fig. 2) almost full profile of the soil complex was found.
Appearing in a few levels the frost wedges accomplish penetration into
the structure and stratigraphy of this soil. The oldest generation of the
periglacial structures (a) is a crack frost contraction, filled up with hu-
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mus from eemian forest soil originated from the first cold phase of Vi-
stulian. The second generation of the wedges (b), filled up with the
humus of the steppe soil, comes from the periglacial condition phase,
dividing the longer interstadial phase (Brorup?), in which the cherno-
zem developed. The third generation of wedges (c) developed after cher-
nozem soil, the upper one in the Nietulisko complex and before the Ra-
tyczow type soil. The fourth generation (d), considerably younger is not
connected with the Nietulisko soil complex. The distinguished genera-
tions of the frost phenomena are in the agreement with the observa-
tions in the other profiles of this soil (Jersak 1973, Bogucki et
al. 1980, Wojtanowicz, Buraczynski 1978).

THE YOUNGER LOESS (VISTULIAN)

The Wozuczyn profile is not representative for the younger loesses.
On the typically shaped interstadial soil of Ratyczéow type (Komorniki,
Dubno, Brjansk), there lies the younger upper loess (levels III and IV)
for which beginning of the sedimentation was at 23,000 years B.P. In the
youngest cover two loess levels were distinguished, which can be divided
into smaller lithostratigraphic units — sublevels. In the level IIl sub-
level A between 23,000 and 19,000 years B.P. can be distinguished. During
the cold, humid phase streaky, gleyed loess developed with distinct
signs of the soil processes development in the tundra conditions. At the
top of this loess the pseudomycelia network appears with the slots of
2—3 m depth. The sublevel III B — younger than 19,000 years B.P. con-
tains the streaky loess what indicates to the relatively humid sedimen-
tation conditions. It goes over to sublevel III C, containing the subaerial,
dry and continental loess. For the upper part of this sublevel the age
of 17,500 years B.P. was obtained. On the III C loess the Tyszowce type
soil developed, with levels A—B of 0.2 m thickness. This soil, corres-
ponding to the Mazurian interstadial in the Wachock profile (Lind-
ner, Proszynski 1979) and to the Trubczew horizon on the Eastern
European Plain (Maruszczak et al 1982), is related to the Lauge-
rie — Lascaux interstadial in the Western Europe, dated for 15,500 to
16,500 years BP. (Wojtanowicz, Buraczynski 1978).

The level IV can be divided into a few sublevels without distinct
borders though, effaced in the contemporary soil. Above the Tyszowce
type soil the paleocryogenic phase is marked, called on the Wolyn Upland
Krasilow phase (Bogucki et al. 1980) and on the Eastern European
Plain — the Jarostaw cryogenic level (Maruszczak et al. 1982). In
this level the large frost wedges developed (Fig. 2 and 3) what indicates
severe continental conditions. The younger cryogenic phase was also
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noticed type. Above the cryogenic level there is a relic humus level in
the fossil basin with no ebbs. This level was distinguished in Poland
(Jersak 1977) and on the Eastern European Plain (Maruszczak
et al. 1982). Its origin can be connected with the permafrost if the fossil
basins in the loess are thermocarst forms. Taking such a conception into
consideration, the beginning of this soil development could be related
to Bolling and the full development period would be related to Allerod.
This point of view, supported with experimental data, represent also
Welitchko and Morozova (1976).

CONCLUSIONS

1. The loesses of the Wozuczyn profile developed during the last two
glacial periods: the older loess during the Saalian glaciation, and the
younger loess during the Vistulian glaciation. These two loess covers
of different age are divided with the soil complex of the Nietulisko type
(Eemian—Brorup).

2. The best arranged loess series are the older upper loess and the
younger upper loess, having a standard importance for the loess strati-
graphy. They do need more of absolute datings.

3. For the loess profile a great conformity of the rhytm of cold and
warm phases with adequate phases from the studies of the oceanic se-
diments was confirmed.
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EXPLANATION OF PHOTOGRAPHS

Photo 1. Loess profile 2 of Wozuczyn brick-yard. The upper older loess (level
V), interglacial oil (Pxg) of Nietulisko I complex, and interstadial soil (Py,) of
Ratyczow type (Komorniki). Ladder — steps every 0.3 m.

Phcto 2. Loess profile 2, Wozuczyn brick-yard. Nietulisko I soil complex with
four generations of wedges. I — the oldest generation wedge, filled up with
Eemian soil humus, II — wedge filled up with Brorup soil humus, III — wedge
developed on Nietulisko I soil complex, IV — wedge developed in Ratyczéow type
soil (Komorniki).

STRESZCZENIE

W profilu Wozuczyn stwierdzono lessy starsze ze zlodowacenia Saalian oraz
lessy mlodsze ze zlodowacenia Vistulian. W oparciu o datowanie TL wyodrebniono
w lessach starszych trzy serie lesséw przedzielone dwoma glebami kopalnymi: less
starszy dolny 330000 do 3¢5 000 lat BP, interstadialna gleba kopalna 305 000 do 300 000
lat BP, less starszy srodkowy (stadial Odry 300000 do 230000 lat BP, interstadial-
na g'eba kopalna (interstadial lubelski) 230 000 do 220 000 lat BP, less starszy gérny
(stadial Warty) 220 000 do 125000 lat BP. Na lessie starszym rozwiniety jest kompleks
glebowy Nietulisko I — starszy od daty 53 000 lat BP.

Less mlodszy jest silnie zredukowany. Ze starszych ogniw lessu miodszego wy-
stepuje ocienki pcziom lessu mlodszego Srodkowego, w calosci objety glebg intersta-
dialng Ratyczéw (Komorniki). Pelny profil natomiast ma less mlodszy gorny, ktéry
w spjgu datowano na 23 000 lat BP. Wydzielcno w nim trzy poziomy lessowe oraz
dwie gleby kopalne: glebe typu Tyszowce odpowiadajacg interstadialowi Laugenie-
-Lascaux, na lessie datowanym na 17 500 lat BP oraz reliktowy poziom humusowy,
przypadajacy na okres Bolling-Allerod. Pomiedzy tymi dwoma glebami wystepuje
zlozony poziom kriogeniczny, w ktorego pierwszej fazie rozwinely sie duze kliny
lodowe.
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OBJASNIENIA FOTOGRAFII

¥ot. 1. Profil lessowy 2, cegielnia Wozuczyn. Less starszy gérny (poziom V),
gleba interglacjalna (P.g) kompleksu Nietulisko I i gleba interstadialna (Py) typu
Ratycz6w (Komorniki). Drabina — szczebelki co 0,3 m.

Fot. 2. Profil lessowy 2, cegielnia Wozuczyn. Kompleks glebowy typu Nietulisko
1 z czteroma generacjami klinow; I — klin najstarszej generacji, wypetniony hu-
musem gleby eemskiej, II — klin wypeiniony humusem gleby Brérup, III — klin
rozwiniety na kompleksie giebowym Nietulisko I, IV — klin rozwiniety na glebie
Ratyczéw (Komorniki)

PE3IOME

B npodune Boxyuui obGuapymxenbl npesHue Jeccsl BpeMeliy oJeneHeHua Saalian
14 MoJlofble JecChl Bpemeliu oJgaexnenenusa Vistulian. Onupascb Ha patupoBcku TL B
APEBHUX Jieccax BbljeJieHbl TPMU CEPUM JEeCCOB pa3feJIeHHBIX [ABYMA MCKONAaeMbIMM
noYysaMy: Jiec ApPeBHMIt HMXuui 330000—305000 netr BP, mexkcraauManbHaa MCKoOmnae-
Masa nouysa 305000—300000 ner BP, snecc apesumit cpemniui (craaman Oxapsi) 300000—
230000 ner BP, MexcTaamMaJsbHaA MCKONaeMas TouyBa (JNIOOJMHCKUM MexKcTaauan
230000—220000 ner BP, necc apeBumym Bepxuum (ctagman Baprter) — 220000—125000
ner BP. Ha npeBHeM necce pa3BUT NoyBeHHbIt Komnaekc Heryaucko 1 — apeBHenmen
natsl 53000 ner BP.

Jlecc MoJ0a0M CHJABLHO peayuuMpoBaH. M3 6oJsiee paHHMX 3BeHBEB COXPaHUJICA
CJIOM cpejHero mnosaca NOJHOCTbI0O O06HATBLIN MeXcTaguaabHOM nousoit PaTtebiuyB (Ko-
mopiiuky). MoJnoaoy BepXHMNA JIecC NMpeacTaBJeH INOJHbLIM NpoduieM, KOTOpblA aa-
TUpPOBaH y mnoaowBnl Ha 23000 setr BP. B neM BnigesneHbl TPU JIeCCOBbIX TOPM3OHTA
U ApeBliMe MUCKONaeMble MNOYBbI: NMOYBY Tuna ThIlIOBLE COOTBETCTBYIOLYIO MEXXCTa-
aiany Langerie-Lascause Ha Jecce naTMpPOBaHHOM Ha 17500 setr BP M penuKTOBBLIM
ryMyCcOBbI/i FOPMU3OHT, JaTUPOBaHIibIl BpemeHeM Bolling-Allerod. Mexay 3Tumy ABY-
MA noyBaMyu HabJalomaeTcsA CNOXKIbIM KPMOr€HHbIN FOPU3OHT, B nepsoi ¢ase KOTOPOro
pPa3BuAMCh MJAdlUMe JedsHble KJIMUHBbA.






