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The stra tig raphy  of the loess of the Lublin U plands had been w orked 
out from  its m any angles by m any authors. S tra tigraphie  w ork from  
various points of view throw s a light on the process of the form ation of 
loess and also enables to determ ine and characterize the fossil soils of 
these areas [3, 5, 7, 8, 10, 11, 14].

The objective set in the present work, based on Ró ż у с к i ’ s s tra ti­
graphie scheme [12], was to determ ine the course of the soil-form ing 
process in each of the phases of fossil soil form ation, not only on the basis 
of m orphological features bu t also on certain  physico-chem ical characte­
ristics.

A closer insight into the essence of soil-form ing processes requires 
paying a tten tion  to the evolution of soils, which as regards to fossil soils 
is frequen tly  controversially trea ted  [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-form ation [1, 2, 4, 6, 9, 13].

The profile in Nieledew (Hrubieszów county), was selected for investi­
gations owing to the large role th a t it plays in the determ ination of the 
loess stra tig raphy  of the Lublin Uplands, for, th ree  fossil soils occur in 
this profile — the oldest — interglacial and two younger, most probably 
in terstad ia l [8].

On the basis of the m orphological features determ ined and of the 
results of analyses (Tab. 1, 2) the following fossil soils of Nieledew can 
be characterized.
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XIII В 6.8 7 .6 1.17 0.25 15 .81 15.56 98.3 40 .0 1.70 4 .36 0 .1 2 0.0157 7.6
XIV С 6.9 7.4 0.71 0 .0 11.73 11.73 100.0 53.8 1.20 3.25 n .o . n .o . n .o .
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XVI A1 6 .9 7.5 0.33 3.75 4.15 0.40 96.3 53 .8 0.61 2.30 0.19 0.0212 9 .0
XVII B(B) 6 .9 7.3 0 .21 2.50 9.31 6.81 73.0 63.6 1.15 3.10 0.27 0.0226 11.8
XVIII С 6 .8 7 .5 0.33 4.00 9.49 5.49 57.8 40 .0 1.18 1.27 n .o . n .o . n .o .
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The process of the form ation of the oldest soil should be referred  to 
the Eems in terglacial period (Riss) W ürm  J. III (IV opt. int.) noting tha t 
the soil-loess m ateria l was deposited tow ard the decline of Riss.

The genetic horizon indicates a leached brow n soil. Horizon A, of 
sm all depth, does not contain m uch hum us. Below this horizon is m arked 
horizon В (В) — undergoing a browing process, together w ith the subho­
rizon of w ashed out ferrous compounds, as indicated by the resu lts of 
analyses. It is p rim arily  enriched in its to ta l content as well as in the 
free form  of th is component. A certain  enrichm ent in colloidal parts is 
also to be noted in this horizon and in its upper part — a certain  accum u­
lation of organic compounds. W ith such a content of carbonates in the 
loess m ateria l this cannot be explained as being a leaching of hum us 
compounds in the form  of complex compounds; it should ra th e r be
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trea ted  as a relict subhorizon of form er chernozem  soil. This observation 
enables to draw  the conclusion th a t most probably a chernozem  relatively  
w eakly developed was form ed in the first place in forest-steppe conditions 
from  soil w eakly developed from  carbonate loess during the Eems in te r­
glacial period. In consequence of the changes of vegetational-clim atic 
conditions of vegetation succession, there  was overlain the process of 
brow ning and then in consequence of fu rth e r changes of the physico-che­
mical conditions — the leaching out of carbonate compounds, there  was 
form ed a brow n leached soil.

The w ay the soil form ing process took place not only does not indica­
te podzolization, bu t even a lessivage is not very  probable. W ith such 
a high degree of basic saturation, soil-form ing ceased m ainly  w ith  the dis­
placem ent of easily soluble salts and only to a sm all degree w ith iron com­
pounds. U nder such physico-chem ical conditions w ith  such a high pH and 
w ith  a certain  carbonate content, there  can be no question of alum inosili- 
cate decomposition and displacem ent of the  products of their decomposi­
tion which is a characteristic featu re  of the podzolization process. From  the 
point of view of physico-chem ical properties, it does not seem that conife­
rous forests predom inated during the last phase of the Eems interglacial 
period, bu t coniferous trees m ight have occurred in a m ixture and m ight 
have been of short duration.

The gley horizon, overlying horizon А г of Eems soil, is connected w ith 
the in itia l phase of loess W ürm  sedim entation, already under the condi­
tions of an Arctic climate. The layer of this gleyed loess, of o ther sedim en­
tation, m ight have exerted  to a certain degree an influence on certain 
physico-chem ical properties such as activating certain  components in 
lower lying soils.

The fossil soil next in order, form ed over the Eems in terglacial soil 
is a chernozem  leached chernozem  lessive (brunizem), form ed from  car­
bonate in terstad ia l loess (Göttweig) G IV-2/-1. This soil is characterized 
by the following genetic horizons: Horizon A x w eakly hum um  of gray 
colour, A \  a horizon of a greater hum us content, dark grey in colour w ith 
a violet tin t, horizon А г В of a sm aller hum us content, light gray-brow n 
horizon B, illuvial, light brown in colour, С m atrix  rock light yellow, CG 
m atrix  rock horizon, ra th e r thick w ith gray-blue gley m ottles. The above 
m orphological features, passing into the depth of the profile from  the 
A 1 horizon, and the results of analyses indicate a certain  leaching of the 
ferrous compounds and also to a low degree of clay parts (w ithout their 
decomposition) indicating the principal share of steppe vegetation in the 
first phase, a ra ther rapid phase of the form ation of this soil, and in 
the second phase — of forest-steppe park  vegetation.
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It m ay be supposed th a t the soils form ed constitute an in term ediate 
stage betw een chernozem  and forest sierozems. The la tte r are form ed w ith 
a greater share of coniferous forest vegetation and are characterized by 
a lower degree of base cation satu ration  as com pared w ith  brunizem s. 
Note also th a t w hat are called brow ned chernozems, also occur contem ­
poraneously on these areas, being form ed in hum id clim atic conditions, 
w hich most probably did not prevail in th a t period.

The alm ost tw o-fold increase in easily soluble form s of ferrous compo­
unds — w hat are called free in horizon В — indicates lessivage in condi­
tions of a warm , rela tively  moist climate, w ith  a sm aller share of 
xerophillous p lan t species. The displacem ent of free ferrous compounds 
in w eakly alkali conditions indicates a periodic anaerobiosis, which in 
conditions of considerable hum idity  was caused by the reduction of iron 
to a bivalent form. A certain  content of carbonates in the m atrix  rock, 
expressed in a high degree of basic saturation, exerted  unquestionable 
influence on the accum ulation of calcim orphous hum us, which in tu rn  
was decisive as regards the stability  of this soil.

N evertheless, even w hen 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 m arked m ineralization of organic substances.

All the features m entioned above indicate th a t the period of form ation 
of this soil in the in terstad ial period was relatively  shorter w hen compared 
w ith  the Eems in terglacial soil and th a t its typology was more stable as 
depending on the m ineral composition of the soil m ateria l (more calcium  
carbonate).

The light gray horizon А'ъ overlying horizon Ax taking into considera­
tion its m echanical composition, m ay bear testim ony to the fact th a t 
a new loess facies m ight have been blown at the decline of G IV-2/-1 on 
an already well-developed hum us horizon.

The youngest fossil soil was form ed from  younger W ürm  loess w ithout 
carbonate in the G IV-1 Paudorf in terstad ia l period, according to Różycki. 
Above all, stress m ust be laid on the specific conditions of sedim entation 
of loess on leached chernozem. The stra tification  occurring in this 
m ateria l (about 70 cm) most probably indicates an Aeolian deposition of 
loess in a w ater reservoir, which is connected w ith  the physico-chem ical 
properties of this m aterial. The upper layers of the loess of this facies do 
not display stratification. Taking the en tire  soil profile into account, note 
th a t it is shorter in consequence of erosion.
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It m ay be supposed tha t during this period brown soil was form ed, 
which in consequence of the basic compounds being leached, gave w ay to 
the lessivage process and next, in consequence of the top horizons being 
cleared off, a soil was form ed w ith  a deluvial hum us horizon directly  
overlying the illuvial horizon of B lessivage soil.

The above is established not only by the morphological features but 
also by the resu lts of the physico-chem ical analyses as: a considerably 
sm aller degree of sa turation  of the upper layer as com pared w ith  the 
deluvial horizon and w ith  the m atrix  rock horizon, a lower pH, and also 
the displacem ent of iron to the В horizon. Note particu larly , the absence of 
C aC 03 throughout the entire profile, w hich m ay have contributed to 
a poor accum ulation of hum us compounds and a more rapid process of 
soil evolution. As depending on the soil-form ing processes, the succession 
of p lant groups also underw ent evolution: a m ixed forest w ith a large 
coniferous adm ixture most probably was predom inant during the final 
phase of the form ation of this soil.

The youngest fossil soil is overlain by a thick loess of the youngest 
W ürm  sedim entation w ith a considerable carbonate (up to 15 percent 
C aC 03) content which fact casts a light on the specific conditions under 
which the loess settled  on this area and on the in itial m aterial 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 displacem ent of ferrous compounds was ascerta­
ined w ith such a large content of calcium  carbonate, which is explained by 
the higher degree of saturation  w ith  basic cations. The low content of 
hum us compounds in this profile as compared w ith typical chernozems 
(meadow-steppe zones) indicates that they were form ed in a forest-steppe 
vegetation-clim atic zone, which in certain  cases leads to the form ation of 
chernozems poor in hum us.

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

The conditions of the form ation of chernozems on these areas should 
most probably be associated w ith  a forest-steppe zone. The developm ent 
of these soils a fter the Arctic and preboreal period might have taken place 
during the boreal period. On the other hand, the changes tending tow ard 
a process of leaching or browning are associated w ith a warm , damp 
climate, of the A tlanticum  when the share of deciduous forest was larger. 
The natu re  of the m atrix  rock, rich in carbonates influenced, however, 
tow ard the stabilization of the chernozem  process, w hich is reflected in
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such physico-chem ical properties as: content of C aC 03, the high degree 
of basic cation saturation , the absence of free and to ta l displacem ent.

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

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

The paper shows th a t there is a continuity  in the evolution of soil in 
a historical evolution, connected in the first place w ith  changes in clim ate 
and the succession of p lan t groups ensuing therefrom .
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K . K O N E C K A -B E T L E Y

LE PROBLÈME DE LA TYPOLOGIE DES SOLS FOSSILES EN RELATION AVEC
LE PROFILE DE NIELEDEW

I n s t i t u t  d ’A g r ic u l t u r e ,  d e  F e r t i l i s a t io n  e t  d e  P é d o lo g ie ,  L a b o r a to ir  d e  C h im ie  e t  P h is iq u e  d e s
S o ls  à  W a r s z a w a

R é s u m é

Ce travail renferm e la caractéristique des sols fossiles de N ieledew  (départem ent 
Hrubieszów), form és de dépôts de loess. On a adopté la  stratigraphie du loess d’après 
Z. B. Różycki.

La m orphologie et les propriétés physico-ch im iques des sols fossiles étudiés  
dans ce travail perm ettent de les défin ir ainsi:
1) Le sol le  plus ancien s’est form é pendant l ’époque interglaciaire — intergl. R iss

(Würm I 11 I/I V) opt. int. On peut le  déterm iner: sol brun lessivé.
2) Le deuxièm e sol qui est plus jeune que le  précédent G IV -2/-1 s’est form é  

pendant l ’in terstad ial G öttw eig. C’est un chernosem  lessivé  (brunizem).
3) Le troisièm e sol fossile  G IV-1 s ’est form é durant l ’in terstad ial Paudorf.

C’est un sol lessivé  dont les horisons supérieurs sont érodés.
A u dessus du plus jeune sol fossile , sur la surface, s’est form é un chernosem . 

C’est un sol relique d’origine ancienne. C ette étu d e  nous m ontre qu’il fau t d istingue  
une continuité d’évolution  du sol, qui dépend surtout de variations du clim at 
et d’associations végéta les naturelles.

K . K O N E C K A -B E T L E Y

D AS PROBLEM DER TYPOLOGIE VON FOSSILEN BÖDEN AM BEISPIEL
VON NIELEDEW

L a b o r a to r iu m  fü r  C h e m ie  u n d  P h y s ik  d e s  B o d e n s  d e s  I n s t i t u t e s  fü r  A c k e r b e a r b e i t u n g ,  D ü n g u n g
u n d  B o d e n k u n d e  in  W a r s z a w a

Z u s a m m e n f a s s u n g

In der A rbeit w ird die C harakteristik der aus Löss gebildeten  fossilen  Böden  
in der O rtschaft N ieledew  (Kreis Hrubieszów) erörtert. D ie L össtratigraphie war 
nach Z. S. R óżycki angenom m en. A uf Grund sow ohl m orphologischer als auch  
m ancher physikalischchem ischen B odeneigenschaften  w urden drei fossile  Böden  
abgesondert:

1) Der ä lteste fossile  Boden vom  Interglazial R iss/W ürm  I III/IV  opt. int. — 
ausgelaugte Braunerde;

2) Der zw eite, jüngere Boden G IV/-2/1 (Interstadial Göttw eig) — ausgelaugtes  
Tschernosjem , Tschernosjem  lessivé  (Brunisjem);

3) Der dritte, jüngste fossile  Boden G IV -I (Interstadial Paudorf) — der Boden  
lessivé, m it erodierten oberen Horizonten.
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Oberhalb dem jüngsten  fossilen  Boden tritt auf der O berfläche des in  der 
K lassifikation  der Poln ischen  B odenkundlichen G esellschaft als “echte” bezeichnete  
Tschernosjem  auf, w elcher allerdings als ein  R eliktboden zu betrachten ist.

In der A rbeit w ird derauf h ingew iesen , dass es im R ahm en der historischen  
E ntw icklung eine K ontinuität der B odenevolution g’ibt, die in erster L in ie m it 
K lim averänderungen und daraus folgender P flanzensukzessionsänderung verbun­
den ist.

K . K O N E C K A -B E T L E Y

ZAG ADNIENIE TYPOLOGII GLEB KOPALNYCH N A  PRZYKŁADZIE
NIELEDWI

P r a c o w n ia  C h e m ii  i F i z y k i  G le b , IU N G , W a r s z a w a  

S t r e s z c z e n i e

Praca zaw iera charakterystykę gleb kopalnych N ieled w i (pow. Hrubieszów), 
w ytw orzonych  z lessu. S tratygrafię lessu  przyjęto w g R óżyckiego. Na podstaw ie  
zarówno m orfologicznych, jak i n iektórych w łaściw ości fizyczno-chem icznych  gleb  
rozpoznano trzy g leby kopalne. Są to:

— najstarsza gleba kopalna in terglacjału  R iss/W ürm  I III/IV  opt. int. — gleba  
brunatna w yługow ana,

— m łodsza gleba G IV -2/-1 (interstadiału  G öttw eig) — czarnoziem  w yługow any, 
czarnoziem  lessivé  (brunziem),

— najm łodsza gleba kopalna G IV-1 (interstadiału  Paudorf) — gleba lessivé, 
ze zerodow anym i poziom am i w ierzchnim i.

Nad najm łodszą glebą kopalną na pow ierzchni w ystęp u je  czarnoziem , w g k la ­
syfikacji P olsk iego T ow arzystw a G leboznawczego — „w łaściw y”, który uznać należy  
za glebę reliktow ą.

Praca w ykazuje, że istn ieje  ciągłość ew olucji gleby w  rozw oju historycznym , 
zw iązana przede w szystk im  ze zm ianam i klim atycznym i i w ynikającą z nich zm ianą  
sukcesji zespołów  roślinnych.

К . К О Н Е Ц К А -Б Е Т Л Е Й

ПРОБЛЕМ А ТИПОЛОГИИ ИСКОПАЕМ Ы Х ПОЧВ НА ПРИМЕРЕ НЕЛЕДВИ

Л а б о р а т о р и я  х и м и и  и  ф и з и к и  п о ч в  И н с т и т у т а  а г р о т е х н и к и , у д о б р е н и я  и п о ч в о в е д е н и я
в В а р ш а в е

Р е з ю м е

В труде рассматривается характеристика образованны х из лёсса ископае­
мых почв в местности Н еледвя (район Грубешув). Стратиграфию лёсса прини­
мали за 3. С. Руж ицким. На основании как морфологических так и некоторы х
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ф изико-хим ических свойств почв были вы делены следую щ ие три ископаемые 
почвы:

— Самая старая ископаемая почва, интерглациала Riss/W ürm  I III/IV opt. 
int. — выщ елоченный бурозём;

— Вторая, более молодая почва G IV-2/1 (интерстадиала G öttw eig) — вы ­
щ елоченны й чернозём, чернозём lessivé  (брунизём);

— Третья, самая молодая ископаемая почва G IV -1 (интерстадиала Р аи- 
dorf) — почва lessivé, с эродированными верхними горизонтами.

Над самой молодой ископаемой почвой на поверхности леж ит чернозём, 
определяемый в классификации Польского почвоведческого общества как  
„подлинный”, который однако следует считать реликтовой почвой.

В труде указы вается на сущ ествование, в рамках исторического развития, 
постоянной эволюции почв, связанной в первую очередь с климатическими и з­
менениями, а в их последствии с изменениями сукцессии растительных сооб­
ществ.


