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INTRODUCTION

According to Lozek [8], the fossil shells of molluscs occur in the
profiles of calcareous chernozem, rendzina, pararendzina, smonitza, boro-
vina and gley soils. In pedological literature we found little mention and
few papers concerning malacofauna in some calcareous soils, mainly water
logged variety of post-bog black earths. These soils occur mostly in flat
river valleys, in post-lake lowlands and pleistocene basins with shallow
level of ground water.

The black earths are one of a variety of northern chernozem (severnyj
¢ernozem), distinguished already by Dok uéaev [1], occuring in sepa-
rate areas in a temperate zone. These soils are known as primitive black
earths [2, 4], mucky black earths [14], chernozem-like alluvial meadov
soils (schwarzerdedhnliche Auebdden) and meadov-chernozems (Aues-
chwarzerden [3, 12]), steppe-like changed meadow half-bog soils (steppen-
bodenartig verdnderte anmoorige Auebdden [15]), black soils [10, 117, dark
coloured turf-gley soils (dernovo-temnocvetno-gleevye [9]) and are similar
to smonitza [7, 12]. Although in literature we find prevailing opinions as to
bog origin of these soils, their genesis is not yet sufficiently known.

This paper presents an interpretation of genesis of calcareous post-bog
black earths of Pyrzyce Lowland, based on the stratigraphy of rock and
soil sediments and of fossil malacofauna remnants, studied together with
Berger [5, 6]. The climatic periods sequence and corresponding sedi-
ments and soils will be discussed in a separate paper.
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METHODS

In the soil samples the folloving values were determined: ignition loss
in 550°C; C-using Tiurin’s method; organic matter content from the pro-
duct of CX1.724; SiO,, with weight method, in alloys with Na,CO; of resi-
due after ignition; CaCO; with Scheibler’s method; bulk density was de-
termined in 100 cm samples of natural structure. The results of analyses
were calculated for 100 ccm of soil mass in natural structure. Some more
important micromorphologic structures and textures were described, using
stereoscopic microscope, in fresh, not dried samples.

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

RESULTS

The figures 1 and 2 show a schematic stratigraphy of Quaternary se-
diments — @S, specimen malacospectrum — MSI, profile numerical rela-
tion of mollusc shells — N, profile differentiation of SiO,, CaCO,; values
and organic matter contents, and scheme of main rock and soil forming
processes — JJP, for the pits Brzesko (No. 98) and Zabéw (No. 212), both
situated in Pyrzyce Lowland at 10.5 km distance.

The common sedimentary base in both pits are, layered with loam
fluvio-glacial sands of Szczecin stage of Wiirm glaciation. These final
sediments of the fluvial rock forming phase with periodical rhytmics of
gradually vanishing flows of surface water, contain no macroremnants of
organic life. The animal and plant remnants appear only in overlaying
younger sediments, which indicates the interrelated and simultaneous
rock and soil forming processes. Locally differentiated geomorphologic
conditions caused different formation of initial sedimentary-soil forming
environments: boggy in the Brzesko pit and subaquatic in Zabéw pit.

A sequence of environmental development, normal for a temperate
zone, was formed in the Zabéw pit. The diagrams of @S, MSI and JJP in
Fig. 1 show that due to a gradually diminishing flow of surface water, the
sand sediments passed successively into rhythmically layered calcareous
loams, marls, and lake chalk. The latter was formed already in a shallow
basin of stagnant water, as proved by a markedly reduced SiO, accumula-
tion. On lake chalk there is a layer of lake marls passing immediately into
mineral-organic calcareous sediments with an admixture of allochthonic
Si0,. The specimen malacospectrum of these sediments indicates that
they were formed in a small and shallow basin of periodically dried
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Fig. 1. Litho- and pedostratigraphy of Zabéw profile (212):

1 — fluvioglacial sands layered by loam, 2 — rhythmically layered marly loam, 3 — lake marls, 4 — lake chalk, 5 — mineralorganic bog

sediments; MSI: 1 — molluscs cf water basin with calcareous bottom, with periodical flows, 2 — molluscs of ponds with stagnant and flowing

water, 3 — molluscs of small and shallow stagnant water basins with silty bottom, periodically dried and overgrown by abundant vegetation,

4 — molluscs of humid meadows and bushes;, JJP: 1 — SiO, accumulation processes, 2 — pelitomorphic CaCO; sedimentation processes, 3 —
organic substance accumulation processes, 1 — organic substance humification processes.
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Fig. 2. Litho- and pedostratigraphy of Brzesko profile (98):

1 — fluvioglacial sands, 2 — mineral-organic sediments of swamps and humid meadows, 3 — laycred swamp peats, 4 — subaquatic peats
rhythmically layered by pelitomorphic CaCO,; MSI: 1 — swamp molluscs, 2 — pond molluscs, 3 — snaiis of humid meadows, 4 — snails of
dry meadows; JJP: 1 — SiO, accumulation processes, 2 — pelitomorphic CaCO; sedimentation processes, 3 — organic substance accumu-

lation processes, 4 — organic substance humification processes.

9%c

THSMON[EMO] "V




Genesis of post-bog black earths 247

stagnant water with a silty bottom overgrown by abundant aquatic and
bog vegetation. In periodically changible aerobic-anaerobic conditions,
large amounts of rather well humified organic substances of pitch-black
colour and of prismatic structure in dry conditions were accumulated.

Thus, after a relatively long primitive subaquatic phase of soil for-
ming processes, which corresponded to a series of soil subtypes Protope-
don Kubiena [7], a bog phase developed with semi-hydric soils whose
features and properties corresponded to calcareous half-bog soil [7, 13].
After the artificial lowering of ground water level these soils passed into
calcareous post-bog black earths with intermediate traits of smonitza and
meadow half-bog soil.

In the Brzesko pit immediately on the mineral sediments of flowing
water is a series of mineral-organic sediments as well as subhydric
and semi-hydric soils, as illustrated by Fig. 2. The presence of peat
processed roots in the substratum sands and shells of swamp molluscs on
overlaying organic-mineral layer indicate that in the initial phase of
interrelated rock and soil forming processes there was a shallow eutrophic
water basin, periodically dry, overgrown by abundant bog vegetation. This
environment slowly dried, as is seen by a distinct expansion of swamp,
humid meadow and dry meadow molluscs. The sediments of this phase,
distinguished by a great periodical variation in water conditions and
alternatively occurring bog and turf processes, show a gradual decrease
of SiO, content and increase of CaCOj; content. Simultaneously there was
also a high degree of humification of organic matter. Minimum accumu-
lation of SiO, and maximum accumulation of CaCO; coincided with the
development of a new short bog phase and then a long subaquatic phase
with a permanent shallow water basin overgrown by abundant aquatic
vegetation. In this period there developed a series of subaquatic peats
partly rhythmically layered by pelitomorphic CaCO;. I these peats there
appeared with time more and more numerous deposits of mineral-organic
material alluviated by surface water, which is proved by the increasing
SiO, accumulation. An intensive accumulation of autochthonic material
resulted in the shallowing of the water basin. Simultaneous lowering of
the ground water level and consequent diminished humidity of the envi-
ronment led to a repeated succession of swamp molluscs and snails of
humid meadows. Organic substance well humified, black coloured and
saturated with alkali accumulated in periodically dry swamps overgrown
by abundant vegetation of humid meadows. Accumulation of alluvial SiO,
gradually diminished. In this phase of development of environment,
there were conditions favourable for humification processes, specially
intense after artificial lowering of the ground water level and formation of
a permanent turf plant cover.
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Thus in the Brzesko pit we find a sequence of overlaying gley soils,
swamp and swamp-turf calcareous half-bog soils, subaquatic peat soils
and swamp and turf calcareous half-bog soils transformed into post-bog
black earths with properties similar to those of smonitza.

SUMMARY

In the investigated pits there are sequences of sediments and soils
whose stratigraphy is closely connected with cyclic successions of envi-
ronments from water to land. The present polygenic post-bog black earths
are formed from swamp half-bog soils after artificial lowering of ground
water level. The black coloured humus and detritic CaCO; belong to the
index relicts of bog processes.

The swamp half-bog soils were the youngest in the series of soils and
soil sediments overlaying successively and occurring at present in fossil.
The individual soils developed in determined and different conditions of
bioclimatic environment and should be considered separately although
they are casually connected with each other. They are only a substratum
of the present soil, but they can be parent material in the case of a deeper
range of soil forming process.

REFERENCES

[1] Dokuc¢aev V. V.: O tak nazyvaemom ,Jurievskom ¢&ernozeme”. Tr. SPb.
Obséestvo Estestvo Ispyt., t. 15, 2, 1884.

[2] Hoffmann M, Kowalkowski A.: Czarne ziemie obnizonych terenéw
Niziny Pyrzyckiej Pozn. T.P.N,, Wydz. Nauk Roln. i Lesn., t. 10, z 1/1, s. 5—35.

[31 Kohl F.,, Vogel F, Wacker F.: Vergleich zwischen bodenkundlicher
und pflanzensoziologischer Kartierung am Beispiel der Gemeindeflur Ober-
mendlingen im Landkreis Dillingen/Donau. Landw. Jb. Bayern, Jg. 31,
H. 9/10, 1954.

[4] Kowalkowski A. Hoffmann M.: Wstepne badania nad genezg gleb
pyrzyckich. Roczn. WSR w Poznaniu, t. 9, 1960, s. 134—150.

[5] Kowalkowski A. i Berger L.: Zastosowanie analizy paleomalakolo-
gicznej do badan nad rozwojem gleb w holocenie. Folia Quaternaria nr 23,
Krakow 1966.

[6] Kowalkowski A. i Berger L.. Mieczaki jako wskaznik zwigzkoéw
miedzy osadami i glebami czwartorzedowymi. Rekopis, 1967.

[8] Lozek V.: Quartidrmollusken der Tschechoslovakei. Praha 1964, s. 374.

[91 Neméinova Z. F..: O dernovo-temnocvetno-gleevych poévach severozapada
SSSR, razvitych na karbonatnych i bezkarbonatnych otloZenijach. Poévovedenije
No. 4, 1965, s, 34—41.

[10] Newton J. D, Wyatt F. A, Brown A. L.: Effects of cultivation and
cropping on the chemical composition of some Western Canada prairie province
soils. Pt. 3. Univ. Alberta and Scient. Agric., 1945, t. 25.



Genesis of post-bog black earths 249

[11] Odynsky W. M, Wynnyk A, Newton J D. Soil survey of the
Grand Prairie and Stergeon Lake Sheets. Univ. Alberta Bull, 60, Rept 74,
Alberta 1956.

[12] Ostendorff E, Beinroth F.: Aueschwarzerden. Zeitschr. f. Pflern.
Diing. Bdkde, Bd. 106, H. 2, 1964, s. 97—107.

[13] Prusinkiewicz Z, Kowalkowski A.: Studia gleboznawcze w Bia-
lowieskim Parku Narodowym. Roczn. Glebozn,, t. 15, z. 2, 1964, s. 161—304.

[14] Rzasa S.: Geneza i ewolucja mineralnych gleb murszowych na terenie
odwadnianym. Roczn. WSR w Poznaniu, t. 18, 1963, s. 151—223.

[15] Stremme H.: Die Bdden des Deutschen Reiches und der Freien Stadt
Danzig. Peterm. Mitt. Ergh., Nr 226, Gotha 1936,

A. KOWALKOWSKI

GENESE DE TERRES NOIRES HYDROMORPHES AU POINT DE VUE DES
OBSERVATIONS DE LA FAUNE FOSSILE DES MOLLUSQUES

Chaire de Culture et du Fumage du Sol, Haute Ecole d’Agriculture, Poznan

Résumé

Les terres noires poligénétiques contemporaines primitives furent formées des
sols marécageux et tourbeux, aprés un abaissement artificiel du niveau des nappes
phréatiques. Le série des sols fossiles et des apports de sols superposés n’est pour
un sol contemporain qu’un substratum, qui tout de méme peut devenir un matériel
maternel au moment ou s’accroit en profondeur la portée du processus de la
formation du sol.

Dans les observations & découvert se manifestent les sequences des dépots et
des sols, dont la stratigraphie est liée a la succession cyclique des milieux hydriques
et terrestres.

Sur les dessins 1 et 2 est présentée d’une fagcon schematique le stratigraphie
des dépots quaternaires — @S, spécimen malacospectrum — MSI, les relations quan-
titatives de profil de coquilles des mollusques — N, la différentiation de profil des
teneurs en SiO,, CaCO; et des substances organiques ainsi que le schéma des
principaux processus de la formation des sols et des roches — JJP dans les mines
a ciel découvert a Brzesko et a Zabéw dans le bas-fond de Pyrzyce.

A. KOWALKOWSKI

DIE ENTSTEHUNG DER FEUTCHTSCHWARZERDEN AUF GRUND DER
UNTERSUCHUNGEN DER FOSSILEN MALAKOFAUNA

Lehrstuhl fur Ackerbau und Dungung, Landwirtschaftliche Hochschule zu Poznan

Zusammenfassung

Die rezente poligenetische primitive Feuchtschwarzerde hat sich nach einer
kiinstlichen Grundwasserabsenkung aus Moor- und Torfboden entwickelt. Im nahen
Untergrund diesen Bodens befindet sich eine Folge aufeinander aufgelegter fossiler
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Boden, die nach einer Tiefenausbreitung des Bodenbildungsprozesses in die rezente
Bodenbildung einbezogen werden konnen.

Die Stratigraphie der gefundenen Sediment- und Bodensequenz ist mit einer
zyklischen Sukzession des Standorts vom subhydrischen zum semihydrischen und
terrestrischen verbunden. Stratigraphie der Quartidrsedimente-@S, Molluskenspekt-
rum der Individuen-MSI, quantitative Verteilung der Molluskenkonchylien im
Bodenprofil-N, Profilverteilung von SiO,, CaCO; und organischer Substanzen sowie
Hauptziige der Litho- und Bodenbildungsprozesse-JJP wurden auf Abbildungen
1 und 2 fiir die in der Pyrzyce Niederung untersuchten Punkte Brzesko und Zabdow
vorgestellt,

A. KOWALKOWSKI

GENEZA CZARNYCH ZIEM POBAGIENNYCH W SWIETLE BADAN
KOPALNEJ FAUNY MIECZAKOW

Katedra Uprawy i Nawozenia Roli WSR, Poznan

Streszczenie

Wsp6lczesne poligenetyczne czarne ziemie pierwotne uksztattowaly sie z bagien-
nych gleb blotno-ziemnych po sztucznym obnizeniu lustra woéd gruntowych. Seria
kopalnych gleb i osadéw glebowych, nalozonych na siebie, jest dla wspoéiczesnej
gleby wylgcznie podiozem, ktére jednak moze zosta¢ materialem macierzystym
z chwilg zwiekszenia gtebokos$ci zasiegu procesu glebotwérczego.

W badanych odkrywkach wystepujg sekwencje osadéw i gleb, ktérych straty-
grafia jest zwigzana z cykliczng sukcesjg Srodowisk od wodnych do ladowych.

Na rysunkach 1 i 2 przedstawiono schematycznie stratygrafie osadéw czwartc-
rzedowych — @S, malakospektrum osobnicze — MSI, profilowe stosunki iloSciowe
muszli mieczakéw — N, profilowe zréznicowanie zawarto$ci SiO,, CaCO; i substancji
organicznych oraz schemat przebiegu gléwnych proceséw skalo- i glebotwoérczych —
JJP w odkrywkach Brzesko i Zabéw w Nizinie Pyrzyckiej.

A. KOBAJIBKOBCKMA

TEHE3MC YEPHHBIX IIOYB B CBETE MCCJEJOBAHUSI MCKOIIAEMOM
PAYHBI MOJIJIIOCKOB

Kadenpa ArpoTexHMKM M YaobpeHus, Bbicuiasga CenbcKoXxo3sjicTBeHHasa IlIkona, ITo3HaHb

PesoMme

COBDEMEHHI:IG TIOJIMT€HeTHYEeCcKMe YepHble (JAEePHOBO-IJieeBbl€) NEPBUYHBIE IIOUYBBI
o6pasoBaJmcs 13 GOJIOTHBIX IIOYB IIOCJIe MCKYCCTBEHHOIO IOHMIKEHMs B HUX 3epKaJjia
TPYHTOBBIX BOJL. Cepm{ HaJIOXKEHHBIX Ha ceba norpe6eHme IIO4YB M IIO4YBE€HHBIX
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HAHOCOB 3TO [AJs COBPEMEHHOJ IIOYBBLI €AMHCTBEHHO INOACTMJAIONIAdA IIOPOJa, OLHAKO
C yBeJMYEeHMEM TIJIyOMHBI II0YBOOOPA30BAaTEJILHOIO Ipollecca OHO MOXKET CTaTb Ma-
TEePUHCKOI IIOPOIOIA.

B nccienoBaHHBIX ITOYBEHHBIX pa3pe3ax BBLICTYIIAIOT CEKBEHIMM HaHOCOR U IIOYB,
cTpaTurpadusa KOTOPBIX COCTABJAET HACIENCTBO APEBHUX LMKJINYECKUX M3MEHEHMI
cpeAbl OT BOABI [0 CYILN.

Ha pnc. 1 1 2 cxemaTuuyecKu IIOKa3aHa cTpaturpadua 4eTBEPTUYHBIX OTJIONKE-
HMiT — @S, BMOOBOII COCTAB MOJIJIIOCKOB B IMIOYBEHHOM Ipoduiae — MSI, goauue-
CTBEOHHBbIE COOTHOILLEHMA PAKOBMH MOJIJIIOCKOB B IIOYBEHHOM Ipodmie — N, mid-
depennyanma cogepxkauusa Si0O,, CaCO; um cpraHMYecKHMX BeLIeCTB B IIOYBEHHOM
npoduie M cxema IPOTEKaHMA OCHOBHBIX IIOPOAO-~ ¥ II0YBOOOPA30BATEJIBHBIX IIPO-
ifeccoB — JJP B pa3spesax noyB M. Bpmxecko u 2Kabys ma I[Ibipmunkoit Husmue.






