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The stratigraphy of the loess of the Lublin Uplands had been worked
out from its many angles by many authors. Stratigraphic work from
various points of view throws a light on the process of the formation of
loess and also enables to determine and characterize the fossil soils of
these areas [3, 5, 7, 8, 10, 11, 14].

The objective set in the present work, based on Rozycki’s strati-
graphic scheme [12], was to determine the course of the soil-forming
process in each of the phases of fossil soil formation, not only on the basis
of morphological features but also on certain physico-chemical characte-
ristics.

A closer insight into the essence of soil-forming processes requires
paying attention to the evolution of soils, which as regards to fossil soils
is frequently controversially treated [7, 8, 10, 11].

The changes taking place in soils depend on the whole of the soil-for-
ming factors among which a large role is played by the length of the
period of soil-formation [1, 2, 4, 6, 9, 13].

The profile in Nieledew (Hrubieszéw county), was selected for investi-
gations owing to the large role that it plays in the determination of the
loess stratigraphy of the Lublin Uplands, for, three fossil soils occur in
this profile —the oldest — interglacial and two younger, most probably
interstadial [8].

On the basis of the morphological features determined and of the
results of analyses (Tab. 1, 2) the following fossil soils of Nieledew can
be characterized.



Table 1
Some physico-chemical properties of investigated soil
PH According to Mehlich Fey03 Fen03 .
Samples : T-8 ) "mobile" c )
Horizon CaCo T S
No. Kl Hy0 3 () ; mg/lqo 8 free total % [ 3 C: X
m.e. 100 g soil soil % %
"Tipical" chernozem - relict soil
I 5% 1.2 1.5 0.76 0.25 13.03 12.78 9.1 271.9 0.% 3.57 1,10 0.1030 10.6
11 A/ 1.2 1.1 8.27 0.0 6.09 6.09 | 100.0 0.0 0.90 2.06 0.58 0.0600 9.7
111 7.1 7.8 13.18 0.0 3.40 3.40 100.0 0.0 1.00 2.00 n,o0. n.o. n.o.
Iv 7.1 7.6 9.32 0.63 4.97 4.34 87.2 0.0 0.9 2.60 n.o. n.o, n.o,
v ¢ 7.1 1.7 9.15 0.63 5.79 5.16 94.3 0.0 1.15 2.30 n.o, n,o. n,0,
VI 7.0 7.5 4.95 0.0 9.75 9.75 100.0 0.0 1.20 3.10 n,o. n.o, n,0.
Erodet lessive soil - fossil soil III
VII A 6.9 7.2 0.0 1.88 6.05 4.17 68.9 43.6 0.80 3.91 0.21 0.0351 6.0
VIII By 6.6 7.1 0.0 2,25 15.71 13.46 85.6 43.6 .1.85 5.88 0.22 0.0157 14,1
IX [ 6.5 6.8 0.0 1.88 8.80 6.92 78.6 47.6 0.68 2,70 n,0. n.o. n.0
Leached chernozem, lessive chernozem - fossil soil II
X A 6.9 1.5 1.89 2.50 14.65 12.15 82.9 27.9 0.85 2.30 0.26 0.0434 6.0
X1 A} 6.9 1.6 2.10 1.50 13.18 11.68 88.6 |- 15.7 0.95 3.02 1.14 0.0803 14,1
XI1 4B 6.9 1.6 0.84 0.0 12.82 12.82 100.0 28.0 1.00 3.72 0.27 €.0413 6.1
X111 B 6.8 1.6 117 0.25 15.81 15.56 98.3 40.0 1.70 4,36 0.12 0.0157 1.6
i1V ¢ 6.9 1.4 0.71 0.0 11.73 11.73 100.0 53.8 1.20 3.2 n,o, n.o, n.o
Xv cG 6.9 1.5 0.0 4.13 7.83 3.70 47.2 53.8 1.20 3.20 n,0, n.0. n,0
Leached brown soil - fossil soil I
V1 Az 6.9 7.5 0.33 3.05 4.15 0.40 96.3 55.8 0.61 2.30 0.19 0.0212 9.0
XVII B(B) 6.9 1.3 0.21 2.50 9.31 6.81 73.0 63.6 115 3.0 0.27 0.0226 11.8
XVIII1 c 6.8 7.5 0.33 4.00 9.49 5.49 51.8 40.0 1.18 1.27 n.o n.o, n.o
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Teble 2
Mechsnicel composition in percent
T IS AV —
. B D= Veda= VeULD= . A lotays
!samples ' i=v.1 |0.1-0.0>1 006 g0z <e.d02 . .
R i 0-02 ] 0-000 § 0002 1-3.1 {2.1-0.05 | << 0.002
l : ’ o
i i
"Tipical" chernozew - relict soil
? T : I
Tl 3 3 46 27 7 P4 3 43 48
P 4 8 a2 20 3 2. 4 50 46
LI 5 S 40 25 3 A I 5 45 44
L 2 10 45 2y - 5 45
v 5 9 3 3 1 R S 46 51
VI o 10 52 28 15 { n o e a2 52
I
Erodet lessive soil - ossil soil III
T H
. | , ]
V1l 7 8 40 25 3 | 12 7 48 45
VIII 9 10 42 20 8 0 3 52 39
IX 1c 10 39 PEE S b 49 4l
{ 1
' Leached chernozew, lessive chernozem - fossil scil [I
j : - —
Y 3 8 I 0 23 113 - - 5
oAl 7 5 S5 N R 7 7 L4 48
i 7 3 5 0 25 o1 i 7 431 5
XI1r 0 1o 9 2ty 4 8 ; 12 ' 1o 1 54
B3 A AN 7 7O SO A T 51 el
L { i ; i i i i
' Leacked brown scil - fossil soil |
: i ! ! ] ' ] T
CWL 9 8 35 I R R 30 e
. XVII 7 e 35 oz i1z A RS S R .
L oxvin 7 N T [ ER )
‘ i 1 | | i | :

The process of the formation of the oldest soil should be referred to
the Eems interglacial period (Riss) Wiirm J. III (IV opt. int.) noting that
the soil-loess material was deposited toward the decline of Riss.

The genetic horizon indicates a leached brown soil. Horizon A, of
small depth, does not contain much humus. Below this horizon is marked
horizon B (B) — undergoing a browing process, together with the subho-
rizon of washed out ferrous compounds, as indicated by the results of
analyses. It is primarily enriched in its total content as well as in the
free form of this component. A certain enrichment in colloidal parts is
also to be noted in this horizon and in its upper part — a certain accumu-
lation of organic compounds. With such a content of carbonates in the
loess material this cannot be explained as being a leaching of humus
compounds in the form of complex compounds; it should rather be
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treated as a relict subhorizon of former chernozem soil. This observation
enables to draw the conclusion that most probably a chernozem relatively
weakly developed was formed in the first place in forest-steppe conditions
from soil weakly developed from carbonate loess during the Eems inter-
glacial period. In consequence of the changes of vegetational-climatic
conditions of vegetation succession, there was overlain the process of
browning and then in consequence of further changes of the physico-che-
mical conditions — the leaching out of carbonate compounds, there was
formed a brown leached soil.

The way the soil forming process took place not only does not indica-
te podzolization, but even a lessivage is not very probable. With such
a high degree of basic saturation, soil-forming ceased mainly with the dis-
placement of easily soluble salts and only to a small degree with iron com-
pounds. Under such physico-chemical conditions with such a high pH and
with a certain carbonate content, there can be no question of aluminosili-
cate decomposition and displacement of the products of their decomposi-
tion which is a characteristic feature of the podzolization process. From the
point of view of physico-chemical properties, it does not seem that conife-
rous forests predominated during the last phase of the Eems interglacial
period, but coniferous trees might have occurred in a mixture and might
have been of short duration.

The gley horizon, overlying horizon A; of Eems soil, is connected with
the initial phase of loess Wiirm sedimentation, already under the condi-
tions of an Arctic climate. The layer of this gleyed loess, of other sedimen-
tation, might have exerted to a certain degree an influence on certain
physico-chemical properties such as activating certain components in
lower lying soils.

The fossil soil next in order, formed over the Eems interglacial soil
is a chernozem leached chernozem lessive (brunizem), formed from car-
bonate interstadial loess (Gottweig) G IV-2/-1. This soil is characterized
by the following genetic horizons: Horizon A; weakly humum of gray
colour, A, a horizon of a greater humus content, dark grey in colour with
a violet tint, horizon 4, B of a smaller humus content, light gray-brown
horizon B, illuvial, light brown in colour, C matrix rock light yellow, CG
matrix rock horizon, rather thick with gray-blue gley mottles. The above
morphological features, passing into the depth of the profile from the
A, horizon, and the results of analyses indicate a certain leaching of the
ferrous compounds and also to a low degree of clay parts (without their
decomposition) indicating the principal share of steppe vegetation in the
first phase, a rather rapid phase of the formation of this soil, and in
the second phase — of forest-steppe park vegetation.
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It may be supposed that the soils formed constitute an intermediate
stage between chernozem and forest sierozems. The latter are formed with
a greater share of coniferous forest vegetation and are characterized by
a lower degree of base cation saturation as compared with brunizems.
Note also that what are called browned chernozems, also occur contem-
poraneously on these areas, being formed in humid climatic conditions,
which most probably did not prevail in that period.

The almost two-fold increase in easily soluble forms of ferrous compo-
unds — what are called free in horizon B — indicates lessivage in condi-
tions of a warm, relatively moist climate, with a smaller share of
xerophillous plant species. The displacement of free ferrous compounds
in weakly alkali conditions indicates a periodic anaerobiosis, which in
conditions of considerable humidity was caused by the reduction of iron
to a bivalent form. A certain content of carbonates in the matrix rock,
expressed in a high degree of basic saturation, exerted unquestionable
influence on the accumulation of calcimorphous humus, which in turn
was decisive as regards the stability of this soil.

" Nevertheless, even when the reaction was slightly alkaline, the basic
compounds were leached out and a certain leaching out of ferrous com-
pounds took place, as depending on the climate. In those conditions, there
was also a marked mineralization of organic substances.

All the features mentioned above indicate that the period of formation
of this soil in the interstadial period was relatively shorter when compared
with the Eems interglacial soil and that its typology was more stable as
depending on the mineral composition of the soil material (more calcium
carbonate).

The light gray horizon A’;, overlying horizon A, taking into considera-
tion its mechanical composition, may bear testimony to the fact that
a new loess facies might have been blown at the decline of G IV-2/-1 on
an already well-developed humus horizon.

The youngest fossil soil was formed from younger Wiirm loess without
carbonate in the G IV-1 Paudorf interstadial period, according to Rézycki.
Above all, stress must be laid on the specific conditions of sedimentation
of loess on leached chernozem. The stratification occurring in this
material (about 70 cm) most probably indicates an Aeolian deposition of
loess in a water reservoir, which is connected with the physico-chemical
properties of this material. The upper layers of the loess of this facies do
not display stratification. Taking the entire soil profile into account, note
that it is shorter in consequence of erosion.
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It may be supposed that during this period brown soil was formed,
which in consequence of the basic compounds being leached, gave way to
the lessivage process and next, in consequence of the top horizons being
cleared off, a soil was formed with a deluvial humus horizon directly
overlying the illuvial horizon of B lessivage soil.

The above is established not only by the morphological features but
also by the results of the physico-chemical analyses as: a considerably
smaller degree of saturation of the upper layer as compared with the
deluvial horizon and with the matrix rock horizon, a lower pH, and also
the displacement of iron to the B horizon. Note particularly, the absence of
CaCOj; throughout the entire profile, which may have contributed to
a poor accumulation of humus compounds and a more rapid process of
soil evolution. As depending on the soil-forming processes, the succession
of plant groups also underwent evolution: a mixed forest with a large
coniferous admixture most probably was predominant during the final
phase of the formation of this soil.

The youngest fossil soil is overlain by a thick loess of the youngest
Wiirm sedimentation with a considerable carbonate (up to 15 percent
CaCO;) content which fact casts a light on the specific conditions under
which the loess settled on this area and on the initial material of the soil
formed. These soils should be classified as the “typical” chernozems after
the Polish Soil Science Society Classification (that means undegraded
chernozems). No greater displacement of ferrous compounds was ascerta-
ined with such a large content of calcium carbonate, which is explained by
the higher degree of saturation with basic cations. The low content of
humus compounds in this profile as compared with typical chernozems
(meadow-steppe zones) indicates that they were formed in a forest-steppe
vegetation-climatic zone, which in certain cases leads to the formation of
chernozems poor in humus.

They occur in complexes with leached chernozems (brunizems) and
with gray forest soils.

The conditions of the formation of chernozems on these areas should
most probably be associated with a forest-steppe zone. The development
of these soils after the Arctic and preboreal period might have taken place
during the boreal period. On the other hand, the changes tending toward
a process of leaching or browning are associated with a warm, damp
climate, of the Atlanticum when the share of deciduous forest was larger.
The nature of the matrix rock, rich in carbonates influenced, however,
toward the stabilization of the chernozem process, which is reflected in
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such physico-chemical properties as: content of CaCOj;, the high degree
of basic cation saturation, the absence of free and total displacement.

Hence, these chernozems, in spite of the above features, are divergent
as regards their properties from typical chernozems of the meadow-steppe
zone, formed in conditions of a continental climate.

These chernozems, owing to their being developed during the boreal
period, should be treated as relict soils.

The paper shows that there is a continuity in the evolution of soil in
a historical evolution, connected in the first place with changes in climate
and the succession of plant groups ensuing therefrom.
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Résumé

Ce travail renferme la caractéristique des sols fossiles de Nieledew (département
Hrubieszéw), formés de dépdts de loess. On a adopté la stratigraphie du loess d’aprés
Z. B. Rozycki.

La morphologie et les propriétés physico-chimiques des sols fossiles étudiés
dans ce travail permettent de les définir ainsi:

1) Le sol le plus ancien s’est formé pendant I’époque interglaciaire — intergl. Riss

(Wiirm I III/IV) opt. int. On peut le déterminer: sol brun lessivé.

2) Le deuxiéme sol qui est plus jeune que le précédent G IV-2/-1 s’est formé
pendant l’interstadial Gottweig. C’est un chernosem lessivé (brunizem).

3) Le troisiéme sol fossile G IV-1 s’est formé durant l’interstadial Paudorf.
C’est un sol lessivé dont les horisons supérieurs sont érodés.

Au dessus du plus jeune sol fossile, sur la surface, s’est formé un chernosem.
C’est un sol relique d’origine ancienne. Cette étude nous montre qu’il faut distingue
une continuité d’évolution du sol, qui dépend surtout de variations du climat
et d’associations végétales naturelles.

K. KONECKA-BETLEY

DAS PROBLEM DER TYPOLOGIE VON FOSSILEN BODEN AM BEISPIEL
VON NIELEDEW

Laboratorium fiir Chemie und Physik des Bodens des Institutes fiir Ackerbearbeitung, Dingung
und Bodenkunde in Warszawa

Zusammenfassung

In der Arbeit wird die Charakteristik der aus Loss gebildeten fossilen Boden
in der Ortschaft Nieledew (Kreis Hrubieszé6w) erortert. Die Losstratigraphie war
nach Z. S. Rézycki angenommen. Auf Grund sowohl morphologischer als auch
mancher physikalischchemischen Bodeneigenschaften wurden drei fossile Boden
abgesondert:

1) Der ilteste fossile Boden vom Interglazial Riss/Wirm I III/IV opt. int. —
ausgelaugte Braunerde;

2) Der zweite, jlingere Boden G IV/-2/1 (Interstadial Gottweig) — ausgelaugtes
Tschernosjem, Tschernosjem lessivé (Brunisjem);

3) Der dritte, jiingste fossile Boden G IV-I (Interstadial Paudorf) — der Boden
lessivé, mit erodierten oberen Horizonten.
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Oberhalb dem jiingsten fossilen Boden tritt auf der Oberfliche des in der
Klassifikation der Polnischen Bodenkundlichen Gesellschaft als “echte” bezeichnete
Tschernosjem auf, welcher allerdings als ein Reliktboden zu betrachten ist.

In der Arbeit wird derauf hingewiesen, dass es im Rahmen der historischen
Entwicklung eine Kontinuitdt der Bodenevolution gibt, die in erster Linie mit
Klimaverianderungen und daraus folgender Pflanzensukzessionsdnderung verbun-
den ist.
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ZAGADNIENIE TYPOLOGII GLEB KOPALNYCH NA PRZYKLADZIE
NIELEDWI

Pracownia Chemii i Fizyki Gleb, IUNG, Warszawa

Streszczenie

Praca zawiera charakterystyke gleb kopalnych Nieledwi (pow. Hrubieszéw),
wytworzonych z lessu. Stratygrafie lessu przyjeto wg Rézyckiego. Na podstawie
zaré6wno morfologicznych, jak i niektérych wtasciwosci fizyczno-chemicznych gleb
rozpoznano trzy gleby kopalne, Sg to:

— najstarsza gleba kopalna interglacjalu Riss/Wirm I III/IV opt. int.— gleba
brunatna wylugowana,

— mtodsza gleba G IV-2/-1 (interstadialu Gottweig) — czarnoziem wylugowany,
czarnoziem lessivé (brunziem),

— najmlodsza gleba kopalna G IV-1 (interstadialtu Paudorf) — gleba lessivé,
ze zerodowanymi poziomami wierzchnimi.

Nad najmlodsza glebg kopalng na powierzchni wystepuje czarnoziem, wg kla-
syfikacji Polskiego Towarzystwa Gleboznawczego — ,wlasciwy”, ktory uznaé nalezy
za glebe reliktows.

Praca wykazuje, ze istnieje cigglo$é ewolucji gleby w rozwoju historycznym,
zwigzana przede wszystkim ze zmianami klimatycznymi i wynikajgcg z nich zmiang
sukcesji zespoléw roslinnych.

K. KOHELKA-BETJEN

IIPOBJEMA TUIIOJOI'MIM MCKOIIAEMBIX IIO4YB HA IIPMMEPE HEJEJIBU

JlaGopaTopua XuMuUM ¥ (PU3MKM NOYB VMHCTHMTYTA arpoOTeXHMKM, YOOOPEHUSA M IMOYBOBEAEHUS
B Bapuase

Pe3mome

B mpyae paccMaTpMBaeTrcsa XapaKTepUCTMKa ODpa30BaHHBLIX M3 Ji€écca MCKomae-
MBIX Io4yB B MecTHocTu Henensa (paroH I'pybewnyB). Ctpaturpadmuio Jjécca INPHHU-
manau 3a 3. C. Pyxuukum. Ha ocHOBaHINI KakK MOPQOJIOrMYeCKMX TaK M HEKOTOPBIX
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U3NKO-XUMMUYECKMX CBOMCTB II0YB ObLIM BbIAEJNEHbl CJACAYIOLME TPU MCKOIIaeMble
IOYBBI:

— Camasa crapad uckonaemad IOYBa, MHTeprjanmana Riss/Wirm I III/IV opt.
int. — BBIIIEOYEHHBINT OYPO3€EM;

— Bropas, 6onee momogaa mouBa G IV-2/1 (uHTepcragmana Gottweig) — BbI-
II[€JIOUEHHBI YepPHO3€M, YepHOo3éM lessivé (OpyHMzEM);

— Tpertbsa, camasa MoJiofad MckKomaemas mnouBa G IV-1 (uaTepcraamana Pau-
dorf) — mouBa lessivé, ¢ SpOAMPOBAHHBIMM BEPXHMMM TOPU3OHTAMMN.

Hap camoit MOJIOZOJ MCKONIAEMOJ! IIOYBOM Ha IIOBEPXHOCTM JIEKUT UYEPHO3EM,
omnpepmensaemMblt B Kiaaccudwmraumyu IIoNbCKOro IOYBOBEAZYECKOro oblecTBa Kak
»IONJIMHHBIN’, KOTOPbIA OOHAKO CJHEAYEeT CYMTATh PEJMKTOBON IIOYBOI.

B Tpyze yka3plBaeTcAd Ha CYIIECTBOBAaHNE, B paMKaX MCTOPMYECKOrOo pPa3BUTHA,
IOCTOAHHOM 3SBOJIOLMM II0YB, CBA3AHHONI B IIEPBYIO OYepedb C KIAMMATUYECKUMM MU3-
MEHEeHMUAMM, a B MX IIOCJIEACTBMUM C M3MEHEHMAMH CYKIECCUM PaCTUTEJBbHbIX C006-
IIIECTB.



