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INTRODUCTION

According to L o ż e к  [8], the fossil shells of molluscs occur in the 
profiles of calcareous chernozem, rendzina, pararendzina, smonitza, boro- 
vina and gley soils. In pedological lite ra tu re  we found little  m ention and 
few  papers concerning m alacofauna in some calcareous soils, m ain ly  w ater 
logged varie ty  of post-bog black earths. These soils occur m ostly in fla t 
river valleys, in post-lake lowlands and pleistocene basins w ith  shallow  
level of ground w ater.

The black earths are one of a varie ty  of northern  chernozem  (severnyj 
ćernozem), distinguished already  by D o k u c a e v  [1], occuring in sepa­
ra te  areas in a tem perate zone. These soils are know n as prim itive black 
earths [2, 4], m ucky black earths [14], chernozem -like alluvial m eadov 
soils (schw arzerdeähnliche Aueböden) and m eadov-chernozem s (Aues- 
chw arzerden [3, 12]), steppe-like changed m eadow half-bog soils (steppen- 
bodenartig  veränderte  anmoorige Aueböden [15]), black soils [10, 11], dark  
coloured tu rf-g ley  soils (dernovo-tem nocvetno-gleevye [9]) and are sim ilar 
to sm onitza [7, 12]. A lthough in lite ra tu re  we find prevailing opinions as to 
bog origin of these soils, th e ir genesis is not yet sufficiently  known.

This paper presents an in terp re ta tion  of genesis of calcareous post-bog 
black earths of Pyrzyce Lowland, based on the stra tig raphy  of rock and 
soil sedim ents and of fossil m alacofauna rem nants, studied together w ith  
B e r g e r  [5, 6]. The clim atic periods sequence and corresponding sedi­
m ents and soils w ill be discussed in a separate paper.
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METHODS

In the soil samples the folloving values were determ ined: ignition loss 
in 550°C; С-using T iu rin ’s m ethod; organic m atter content from  the pro­
duct of С X 1.724; S i0 2, w ith  w eight m ethod, in alloys w ith  Na2C 0 3 of resi­
due after ignition; C aC 03 w ith  Scheibler’s m ethod; bulk  density  was de­
term ined  in 100 cm samples of n a tu ra l structure . The resu lts of analyses 
w ere calculated for 100 ccm of soil mass in n a tu ra l structu re . Some more 
im portan t m icromorphologic struc tu res and tex tu res were described, using 
stereoscopic microscope, in fresh, not dried samples.

Fauna of m olluscs was studied in fresh, not dried 500 ccm soil samples 
taken from  5 cm thick  layers. Shells of molluscs were collected after 
w ashing the soil in 0.6 m m  sieve.

RESULTS

The figures 1 and 2 show a schem atic stra tig raphy  of Q uaternary  se­
dim ents — QS , specimen m alacospectrum  — MSI , profile num erical re la ­
tion of mollusc shells — N, profile d ifferentiation of S i0 2, C aC 03 values 
and organic m atter contents, and scheme of m ain rock and soil form ing 
processes — JJP , for the pits Brzesko (No. 98) and Żabów (No. 212), both 
situated  in Pyrzyce Lowland at 10.5 km  distance.

The common sedim entary  base in both pits are, layered w ith  loam 
fluvio-glacial sands of Szczecin stage of W ürm  glaciation. These final 
sedim ents of the fluvial rock form ing phase w ith  periodical rhytm ics of 
g radually  vanishing flows of surface w ater, contain no m acrorem nants of 
organic life. The anim al and p lan t rem nants appear only in overlaying 
younger sedim ents, which indicates the in terre la ted  and sim ultaneous 
rock and soil form ing processes. Locally d ifferen tia ted  géomorphologie 
conditions caused d ifferen t form ation of in itia l sedim entary-soil form ing 
environm ents: boggy in the Brzesko pit and subaquatic in Żabów pit.

A sequence of environm ental developm ent, norm al for a tem perate 
zone, was form ed in the Żabów pit. The diagram s of QS, MSI and J J P  in 
Fig. 1 show th a t due to a gradually  dim inishing flow of surface w ater, the 
sand sedim ents passed successively into rhy thm ically  layered calcareous 
loams, m arls, and lake chalk. The la tte r was form ed already  in a shallow 
basin of stagnant w ater, as proved by a m arkedly reduced S i0 2 accum ula­
tion. On lake chalk there  is a layer of lake m arls passing im m ediately into 
m ineral-organic calcareous sedim ents w ith an adm ixture of allochthonic 
S i0 2. The specimen m alacospectrum  of these sedim ents indicates tha t 
they were form ed in a sm all and shallow basin of periodically dried



Fig. 1. L itho- and pedostratigraphy of Żabów profile (212):

1 — f lu v io g la c ia l  s a n d s  la y e r e d  b y  lo a m , 2 —  r h y t h m ic a l ly  la y e r e d  m a r ly  lo a m , 3 — la k e  m a r ls , 4 —  la k e  c h a lk , 5 — m in e r a lo r g a n ic  b o g  
s e d im e n t s ;  M S I : 1 —  m o llu s c s  c f  w a t e r  b a s in  w ith  c a lc a r e o u s  b o t to m , w i t h  p e r io d ic a l  f lo w s ,  2 —  m o l lu s c s  o f  p o n d s  w it h  s t a g n a n t  a n d  f lo w in g  
w a te r ,  3 — m o llu s c s  o f  s m a ll  a n d  s h a l lo w  s t a g n a n t  w a t e r  b a s in s  w it h  s i l t y  b o t to m , p e r io d ic a l ly  d r ie d  a n d  o v e r g r o w n  b y  a b u n d a n t  v e g e ta t io n ,  
4 — m o llu s c s  o f  h u m id  m e a d o w s  a n d  b u s h e s ;  J J P : 1 — SiOo a c c u m u la t i o n  p r o c e s s e s ,  2 —  p e l i t o m o r p h ic  C a C 0 3 s e d im e n t a t io n  p r o c e s s e s ,  3 — 

o r g a n ic  s u b s ta n c e  a c c u m u la t io n  p r o c e s s e s ,  4 — o r g a n ic  s u b s ta n c e  h u m i f ic a t io n  p r o c e s s e s .
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Fig. 2. L itho- and pedostratigraphy of Brzesko profile (98):

1 — f lu v io g l a c ia l  s a n d s , 2 — m in e r a l-o r g a n ic  s e d im e n t s  o f  s w a m p s  a n d  h u m id  m e a d o w s , 3 — la y e r e d  s w a m p  p e a ls ,  4 — s u b a q u a t ic  p e a t s  i
r h y t h m ic a l ly  la y e r e d  b y  p e l i t o m o r p h ic  С аС О г; M S I : 1 — s w a m p  m o llu s c s ,  2 — p o n d  m o llu s c s ,  3 — s n a i is  o f  h u m id  m e a d o w s , 4 —  s n a i ls  o f  i
d r y  m e a d o w s ;  J J P :  1 —  S i 0 2 a c c u m u la t io n  p r o c e s s e s ,  2 — p e l i t o m o r p h ic  C a C 0 3 s e d im e n t a t io n  p r o c e s s e s ,  3 —  o r g a n ic  s u b s ta n c e  a c c u m u -  |

la t io n  p r o c e s s e s ,  4 — o r g a n ic  s u b s t a n c e  h u m i f ic a t io n  p r o c e s s e s .  I
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stagnant w ater w ith  a silty  bottom  overgrown by abundant aquatic and 
bog vegetation. In periodically changible aerobic-anaerobic conditions, 
large am ounts of ra th e r w ell hum ified organic substances of pitch-black 
colour and of prism atic s truc tu re  in dry  conditions were accum ulated.

Thus, a fter a rela tively  long prim itive subaquatic phase of soil fo r­
ming processes, w hich corresponded to a series of soil subtypes P rotope- 
don K ubiena [7], a bog phase developed w ith sem i-hydric soils whose 
features and properties corresponded to calcareous half-bog soil [7. 13]. 
A fter the artificial lowering of ground w ater level these soils passed into 
calcareous post-bog black earths w ith in term ediate tra its  of smonitza and 
meadow half-bog soil.

In the Brzesko pit im m ediately on the m ineral sedim ents of flowing 
w ater is a series of m ineral-organic sedim ents as well as subhydric 
and sem i-hydric soils, as illu stra ted  by Fig. 2. The presence of peat 
processed roots in the substra tum  sands and shells of swam p molluscs on 
overlaying organic-m ineral layer indicate th a t in the in itia l phase of 
in terre la ted  rock and soil form ing processes there  was a shallow eutrophic 
w ater basin, periodically dry, overgrown by abundant bog vegetation. This 
environm ent slowly dried, as is seen by a d istinct expansion of swamp, 
hum id meadow and dry  meadow molluscs. The sedim ents of this phase, 
distinguished by a great periodical variation in w ater conditions and 
alternative ly  occurring bog and tu rf  processes, show a gradual decrease 
of S i0 2 content and increase of C aC 03 content. S im ultaneously there  was 
also a high degree of hum ification of organic m atter. M inim um  accum u­
lation of S i0 2 and m axim um  accum ulation of C aC 03 coincided w ith  the 
developm ent of a new short bog phase and then  a long subaquatic phase 
w ith  a perm anent shallow w ater basin overgrown by abundant aquatic 
vegetation. In this period there developed a series of subaquatic peats 
p a rtly  rhythm ically  layered by pelitom orphic C aC 03. In these peats there 
appeared w ith  tim e more and more num erous deposits of m ineral-organic 
m ateria l alluviated  by surface w ater, which is proved by the increasing 
S i0 2 accum ulation. An intensive accum ulation of autochthonic m aterial 
resu lted  in the shallowing of the w ater basin. Sim ultaneous lowering of 
the  ground w ater level and consequent dim inished hum idity  of the envi­
ronm ent led to a repeated  succession of swam p molluscs and snails of 
hum id meadows. Organic substance w ell hum ified, black coloured and 
sa tu ra ted  w ith  alkali accum ulated in periodically d ry  swamps overgrown 
by abundant vegetation of hum id meadows. Accum ulation of alluvial SiOz 
gradually  dim inished. In this phase of developm ent of environm ent, 
there  were conditions favourable for hum ification processes, specially 
intense after artificial lowering of the ground w ater level and form ation of 
a perm anent tu rf  p lan t cover.
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Thus in the Brzesko pit we find a sequence of overlaying gley soils, 
swam p and sw am p-turf calcareous half-bog soils, subaquatic peat soils 
and swam p and tu rf  calcareous half-bog soils transform ed into post-bog 
black earths w ith  properties sim ilar to those of smonitza.

SUM M ARY

In the investigated pits there are sequences of sedim ents and soils 
whose stra tig raphy  is closely connected w ith  cyclic successions of envi­
ronm ents from  w ater to land. The present polygenic post-bog black earths 
are form ed from  swam p half-bog soils after artificial lowering of ground 
w ater level. The black coloured hum us and detritic  C aC 03 belong to the 
index relicts of bog processes.

The swam p half-bog soils w ere the youngest in the series of soils and 
soil sedim ents overlaying successively and occurring at present in fossil. 
The individual soils developed in determ ined and different conditions of 
bioclim atic environm ent and should be considered separately  although 
they  are casually connected w ith  each other. They are only a substra tum  
of the present soil, but they  can be paren t m aterial in the case of a deeper 
range of soil form ing process.
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A . K O W A L K O W S K I

GENÈSE DE TERRES NOIRES HYDROMORPHES A U  POINT DE VUE DES 
OBSERVATIONS DE LA FAUNE FOSSILE DES M OLLUSQUES

C h a ir e  d e  C u ltu r e  e t  d u  F u m a g e  d u  S o l, H a u te  É c o le  d ’A g r ic u l tu r e ,  P o z n a ń

R é s u m é

L es terres noires poligénétiques contem poraines prim itives furent form ées des 
sols m arécageux et tourbeux, après un abaissem ent artific ie l du n iveau des nappes 
phréatiques. Le série des sols fossiles et des apports de sols superposés n ’est pour 
un sol contem porain qu’un substratum , qui tout de m êm e peut devenir un m atériel 
m aternel au m om ent ou s’accroit en profondeur la portée du processus de la  
form ation du sol.

Dans les observations à découvert se m anifestent les sequences des dépôts et 
des sols, dont la stratigraphie est liée  à la succession cyclique des m ilieux hydriques 
et terrestres.

Sur les dessins 1 et 2 est présentée d’une façon schém atique le  stratigraphie 
des dépôts quaternaires — QS,  spécim en m alacospectrum  — MSI , les relations quan­
titatives de profil de coquilles des m ollusques — N, la d ifférentiation  de profil des 
teneurs en S i0 2, C aC 03 et des substances organiques ainsi que le  schém a des 
principaux processus de la form ation des sols et des roches — JJP  dans les m ines 
à ciel découvert à Brzesko et à Żabów dans le bas-fond de Pyrzyce.

A . K O W A L K O W S K I

DIE ENTSTEHUNG DER FEUTCHTSCHW ARZERDEN A U F GRUND DER 
UNTERSUCHUNGEN DER FOSSILEN M ALAKO FAUNA

L e h r s tu h l  lü r  A c k e r b a u  u n d  D ü n g u n g , L a n d w ir t s c h a f t l i c h e  H o c h s c h u le  z u  P o z n a ń

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

D ie rezente poligenetische prim itive Feuchtschw arzerde hat sich nach einer  
künstlichen  G rundw asserabsenkung aus M oor- und Torfböden entw ickelt. Im nahen  
U ntergrund diesen Bodens befindet sich eine Folge aufeinander aufgelegter fossiler
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Böden, die nach einer T iefenausbreitung des B odenbildungsprozesses in die rezente  
Bodenbildung einbezogen w erden können.

Die Stratigraphie der gefundenen Sed im ent- und B odensequenz ist m it einer  
zyklischen Sukzession des Standorts vom  subhydrischen zum sem ihydrischen und 
terrestrischen verbunden. Stratigraphie der Q uartärsedim ente-Q S, M olluskenspekt­
rum der Ind iv id uen -MSI,  quantitative V erteilung der M olluskenkonchylien  im  
Bodenprofil-iV, P rofilverteilung von S i0 2, C aC 03 und organischer Substanzen sow ie  
H auptzüge der L itho- und B odenbildungsprozesse-JJP  w urden auf A bbildungen  
1 und 2 für die in der Pyrzyce N iederung untersuchten Punkte Brzesko und Żabów  
vorgestellt.

Л . K O W A L K O W S K I

GENEZA CZARNYCH ZIEM POBAGIENNYCH W ŚWIETLE BADAŃ  
KOPALNEJ FA U N Y  MIĘCZAKÓW

K a te d r a  U p r a w y  i  N a w o ż e n ia  R o li  W S R , P o z n a ń

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

W spółczesne poligenetyczne czarne ziem ie p ierw otne ukształtow ały  się z bag ien ­
nych gleb b łotno-ziem nych  po sztucznym  obniżeniu lustra w ód gruntow ych. Seria  
kopalnych gleb i osadów  glebow ych, nałożonych na siebie, jest dla w spółczesnej 
gleby w yłączn ie  podłożem , które jednak m oże zostać m ateriałem  m acierzystym  
z chw ilą zw iększenia głębokości zasięgu procesu glebotw órczego.

W badanych odkryw kach w ystępują  sekw encje osadów  i gleb, których straty­
grafia jest zw iązana z cykliczną sukcesją środow isk od w odnych do lądow ych.

Na rysunkach 1 i 2 przedstaw iono schem atycznie stratygrafię osadów  czw arto­
rzędow ych — QS,  m alakospektrum  osobnicze — MSI , profilow e stosunki ilościow e  
m uszli m ięczaków  — N,  profilow e zróżnicow anie zaw artości S i0 2, C aC 03 i substancji 
organicznych oraz schem at przebiegu głów nych  procesów  skało- i g lebotw órczych — 
JJP  w  odkryw kach Brzesko i Żabów w  N izin ie Pyrzyckiej.

А . К О В А Л Ь К О В С К И

ГЕНЕЗИС ЧЕРНЫ Х ПОЧВ В СВЕТЕ ИССЛЕДОВАНИЯ ИСКОПАЕМОЙ
ФАУНЫ  МОЛЛЮСКОВ

К а ф е д р а  А г р о т е х н и к и  и  У д о б р е н и я , В ы с ш а я  С е л ь с к о х о з я й с т в е н н а я  Ш к о л а , П о з н а н ь

Р е з ю м е

Современные полигенетические черные (дерново-глеевы е) первичные почвы  
образовались из болотных почв после искусственного пониж ения в них зеркала  
грунтовы х вод. Серия налож енны х на себя погребенных почв и почвенных
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наносов это для современной почвы единственно подстилающ ая порода, однако  
с увеличением глубины почвообразовательного процесса оно может стать ма­
теринской породой.

В исследованны х почвенных разрезах выступают секвенции наносов и почв, 
стратиграфия которых составляет наследство древних циклических изменений  
среды  от воды до суши.

На рис. 1 и 2 схематически показана стратиграфия четвертичных отлож е­
ний — QS,  видовой состав моллюсков в почвенном проф иле — MSI , количе­
ственные соотношения раковин моллюсков в почвенном проф иле — N, д и ф ­
ф еренциация содерж ания S i0 2, С аС 03 и органических вещ еств в почвенном  
проф иле и схема протекания основных породо- и почвообразовательны х про­
цессов — JJP  в разрезах  почв м. Б рж еско и Ж абув на П ыржицкой Низине.




