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Role of the Climatic Factor in Soil Formation at Boubova
(Bohemian Karst, Czech Republic)

Anna ZIGOVA

Institute of Geology, Academy of Sciences of the Czech Republic, Rozvojova 135, 165 02 Praha, Czech Republic

ABSTRACT. The Boubovd is covered by relict soils (non-buried soils). The role of climatic factor in pedogenesis was studied on
the basis of micromorphological and chemical analysis. The studied locality is covered by terra fusca at the karst plateau and
illimerized terra fusca at the karst depression. The oldest stadium of pedogenesis corresponds as a minimum with the Last
Integlacial (R/W). Soil cover at the Boubovd has many essential characteristics, nowadays indicates development under the climate
and environmental conditions of previous period. The upper part of these soils is influenced by recent soil Jforming condition,
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Introduction

The principal factors of pedogenesis are substrate, climate, organ-
isms, relief and time. Retallack (1990) shows, that soil formation
is a multivariate process, then in order to study anyone of the fac-
tors in isolation it is necessary to consider only those cases where
all the other factors are constant, or at least nearly so.

Aspects of the climate role in soil development especially
in the Quaternary, described by Stephens (1965) and Smoliko-
va (1972).

The Boubovi is located in the west part of the Bohemian
Karst Protected Landscape Area approximately 20 km south
west of Prague. The geological sequence of Prag Formation of
the Dvorce-Prokop Limestone Facies (early Devonian) is typi-
cal at the study area by Chlupa¢ et al. (1998), This site is forest-
ed, with a coverage made up primarily of oak, hornbeam, lime-
tree, cornel and maple. The Boubovi is covered by terra fusca
which was referred by Smolikova (1963). Genesis of this soil
type reported by Kubiéna (1944,1970) and Smolikova (1960,
1963, 1973).

Methods and material studied

Two typical sections of the soil cover were documented. The soil
profiles were described using the methodology of Catt (1 990).
The first profile has been sampled at south part of karst plateau
(428 a.s.1.). The second profile has been located approximately
20 meters south-west of the first profile at the karst depression.
The soil profiles were sampled by individual horizons except
the R horizon of the profile 1. This horizon with depth of 23 ¢cm
consists of 90% unweathered limestone. Undisturbed and ori-
ented samples were taken for micromorphological study of soils.

The pH value, content of CaCO,, exchangeable Al**, Ca?,
Mg, H*, K*, cation exchange capacity (CEC), organic carbon
(Cox)and total nitrogen content (N1) were determined by Hragko
etal. (1962).

Results and conclusions

The terra fusca soil covering both studied sections was de-
fined as a relict soil by Kubigna (1956). Relict soils (non-
buried soils) are important for understanding the proces-
ses determining natural climatic changes and the evidence
of anthropogenic factor in the evolution of soils in the Ho-
locene.

The pH values (Table 1) of the soil profiles correspond with the
content of CaCO,. The soil profile 2 is more acid than profile 1.

The values of cation exchange capacity (CEC) and individ-
ual exchangeable cations (Table 2) showed some differences of
the pedogenesis at the Boubova which correspond probably with
relief. The results indicate illimerization as one from individual
stages of soil development at the karst depression.

The A herizons have high content of carbon but the ratio
C/N reflects to low quality of humus.

Soil micromerphology is used for specification of pedodo-
genesis individual stages. The micromorphological character-
istics of soil profiles are described below.

Brief micrmorphological description of the profile 1

A 0-5 cm - the dark brown matrix consists of numerous
root remains, rare fragments of coalified wood and excre-
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Locality Depth PHiuo pH“f' caCO’ Cox Nt N Locality D::’lh m:oll mAn'llol." ISI?\UI/ liiolI mﬁoli m(;nF;fl
___cm R % % 100g 100g  100g  100g 100 100g
Boubavd 1~ 0-5 665 620 03 7,58 070 1083  grperT035 05008 6738 T8 0053705
317650 575 05 2,78 030 927 517 90 024 4408 060 031 43,08

Boubovd2 0-7 = 520 435 <01 642 044 1459 pobovi2 07 245 0,67 2031 059 020 21,03
7-27 430 325 <0,1 0,93 0,07 13,28 727 155 130 1,06 <0,10 0,02 1506

27-50 4,75 330 <0,1 0,61 0,05 1220 27-50 190 049 2284 0,14 024 3598

50-63 6,25 5,10 <0,1 0,53 005 1060 50-63 4,5 004 3513 018 021 31,14

63-85 7,10 630 120 024 004 600 63-85 2,0 <0,04 2513 <0,10 0.17 24,93

Tab. 1. The chemical properties.

Tab. 2. The properties of adsorbent complex.



CeoLines 11 (2000)

97

ments produced probably by arthropods. In addition there
are red excrements of mites, cellular structure with sec-
ondary calcification and small braunlehm nodules. Some
parts of free spaces are flled with carbonate rhombohe-
drons. Soil skeleton is invariable by quartz grains and frag-
ments of carbonate.

B 5-17 ¢m - the brown orange substance is represent-
ed by braunlehm plasma which has remarkable segregate
(subpolyhedral) texture. The braunlehm plasma is crossed
by narrow, conspicuosly cut fissures. There are abundant
braunlehm nodules of various size. The soil skeleton is gran-
ulometricaly sorted. The primary components are grains
of quartz, followed by paucity of muscovite and fragments
of carbonate. There are present some remains of roots.

The individual stages of pedogenesis of soil cover at
the karst platcau arc following: development of the terra
fusca (braunlchm plasma and braunlehm nodules of vari-
ous size) then formation of A horizon and slight recalcifi-
cation. The form of humus is moder (numerous remains of
root, excrements produced by arthropods and mites).

Brief micromorphological description of the profile 2

A 0-7 cm - the dark brown matrix consists of droppings
probably arthropods. Free spaces are numecrous. Carbon-
ate rhombohedrons in the free spaces are sporadic. There
are remains of roots. In addition red excrements of mites
and rare braunlehm nodules are abundant. Seil skeleton is
represented by quartz grains and fragments of carbonate.

E 7-27 cm - the brownish-grey matrix is slightly hu-
mous. Some parts of matrix content sporadic braunlehm
nodules. Soil skeleton is well-sorted from silt to sand. Min-
erals are dominated by grains of quartz accompanied by
sporadic muscovite. Red excrements of mites and remains
of roots are present.

B, 27-50 cm - thc brown orange matrix consists of
braunlchm plasma. The fabric is of segregate (subpolyhe-
dral) naturc which is cut by irregularly distributed fissures
and cracks. Illimerization is attested by the partial braunle-
hm plasma which is filled with channelways and fissures.
Braunlehm nodules of various size occur frequently.
The composition of soil skelton is monotonous. Quartz pre-
dominates, accompanicd by muscovite and rare fragments
of carbonate.

B, 50-63 cm - the deeply brown orange matrix with
peplized soil substance which is marked by segregate (sub-
polyhedral) fabric. This segregate is cut by fissures and
network. There are abundant partial braunlchm plasma and
braunlehm nodulés. Primary components are dominated by
grains of quartz but muscovite and fragments of carbonate
are also present.

BC 63-85 cm - it is possible to observe fabric forms
rarcly. Primary components are represented by carbonate
fragments, grains of quartz and rare muscovite.

The first stadium of pedogenesis at the karst depres-
sion was devcloped as the terra fusca in the first order warm

periods (interglacial), then probably slight addition of

the allochtonous component and illimerization (partial
braunlehm plasma and small braunlehm nodules). Forma-
tion of A horizon and slight recalcification is the last stage
of soil development. The form of humus in this horizon is
moder.
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Profile 2. B, horizon with braunlehm nodules (b) of var-
10us size.

ig. 4. Profile 2. B-E horizon with braunlehm nodules (h)and
partial braunlehm plasma (¢) which is filled with chan-
nelways and fissures.
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Fig. 5. Profile 2. BC horizon with braunlehm nodule (b) and

fragment of carbonate (d).

Parent material: lime-mud supported structure
of a bimodal calciturbidite. This carbonate bed-
rock microfacies corresponds to transitions from
Dvorce-Prokop to Reporyje limestone (Praha For-
mation). Large bioclasts: planktonic styli-
olinids - long conical shells with “v”- or “0”- sha-
ped sections; fragmented cephalopod shells -
an “u”- shaped section of thin fossil mold with
a sparite fill - in a center of figure; thin fragments
of a sparite fill - in center of figure thin fragments
of trilobite carapaces - undulated sections in low-
cr part of figure.

Magnification: 4x. Description of Fig. 8 by
1. Hladil. Photo: M. Stastny

The studied locality is covered by terra fusca at the karst
plateau and illimerized terra fusca at the karst depression.
Occurrence of terra fusca and illimerized terra fusca at
the same locality is ordinary according to Smolikova
(1963). The oldest stadium of pedogenesis corresponds
minimally with the Last Integlacial (R/W). lllimerization
as onc from individual stages in soil cover development is
controlled by the climate and on the other hand by relief.
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Soil cover at the Boubovia has very essential character-
istics and nowadays it indicates development under the cli-
mate and environmental conditions of previous period.
The upper parts of these soils are influenced by recent soil
forming condition. Only Rendzic Leptosol by classifica-
tion Spaargen et al. (1994) can be developed on the same
substrate and relief in the recent climatic condition.

Acknowledgements

This research was supported by Grant Project AS CR
A3013005 and Programme of Advancements in Scientific
Research in Key Direction K1-017-602 Project 22. The study
was performed in the frame of the research aim Z3-013-912.

References

CATT J.A., 1990. Paleopedology manual. Quaternary In-
ternational, 6. 1-95.

HRASKO J., CERVENKA L., FACEK Z., KOMAR ],
NEMECEK 1., POSPISIL F. and SIROVY V., 1962.
Rozbory pod. SVPL, Bratislava.

CHLUPAC I, HAVLICEK V., KRIZ J., KUKAL Z. and
STORCH P., 1998. Paleozoic of the Barrandian (Cam-
brian to Devonian). Czech Geological Survey, Prague.

KUBIENA W.L., 1944 Beitrage zur Bodenentwicklungsle-
hre: Der Kalkstein-braunlehm (Terra fusca) als Glied
der Entwicklungsserie der mitteleuropiischen Rendsi-
na. Bodennk. u. Pflanzenrnihr., 35: 22-45.

KUBIENA W.L., 1956. Zur Methedik Der Paliopedologie.
Actes du 1V. Congres International du Quarternaire.
Roma-Pise, pp. 297-305.

KUBIENA W.L., 1970. Micromorphological features of soil
geography. Rutgers University Press, New Brunswick, New
Jersey.

RETALLACK GJ., 1990. Soil of the past. Unwin Hyman
Lid, London.

SMOLIKOVA L., 1960. Terra fusca na Mramoru u Litng.
Mineralogie a geologie, 5: 305-310.

SMOLIKOVA 1., 1963. Stratigraphische Bedcutung
der Terrac calcis-Boden. Anthropozoikum, 1: 101-121.

SMOLIKOVA L., 1963. Pidy ze skupiny terrae calcis
v Ceskoslovensku. Kand. dis. prace, Univerzita Karlo-
va, Praha.

SMOLIKOVA L., 1972. The significance of soil micromor-
phology for solution of soil evaluation in the geology
of the Quaternary. Zeszyiy problemowe postepéw nauk
rolnicznych, 123: 543-557.

SMOLIKOVA L., 1973. Ke genezi relikinich piid typu ter-
ra fuscy v Boskovické brazd&. Rostlinna vyroba, 19
(XLVI): 451-464.

SPAARGEN M.C. (Editor), 1994, The World Reference
Basc for Soil Resources. Wageningen/ Rome.

STEPHENS C.G.,1965. Climate as a factor of soil forma-
tion through the Quaternary. Soil Science, 55(1): 9-14.





