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Abstract: Auention is paid to new, well articulated loess sequences and soil complexes of Lower and Middle Pleistocene age. Their correlation
with similar sequences in Northern Austria will be useful. Of greatest importance is the loess sequence north-east of Sedlec near Mikulov, with
a mininum of five pedocomplexes comprising ten fossil sotls, identified typologically as rubified, brown earthified and illimerized braunlehm,
as well as earthy rotlelim. This sequence can be correlated approximately {using the degree of weathering and soil polygenesis) with sections at
Cerveny kopee Hill (Bmo) and the Beroun-highway (Kovanda-Tyridek-Frideich 1988) and is classified into Lower and Early Middle Pleis-
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Southern Moravia has been and will undoubtediy con-
tinue to be an important region for study of Quaternary
geology. Detailed geological mapping is performed
currently together with Quatemary geclogical, palagon-
tological, palasopedological and palaeomagnetic studies
lo provide additional data needed to refine the stratigraph-
i¢ classification of Quatemary deposils with regard 1o
the palaeogeographicalfpalaeoclimatic history of the re-
gion under study. Until recently, few loess sequences with
fossil soll complexes Lower and Middle Pleistocene in
age have been known (Havlicek, Zeman 1986) from this
region (fig. 1). New dala on loess sequences are summa-
rized in this paper. These results permit the early
Quaternary units of the region to be correlated directly
with those in adjacent areas, such as Brno and Northern
Austria.

Soil complexes developed on diverse loess units of
Upper, Middle and Lower Pleistocene were exposed ei-
ther during extensive recultivation of slopes for
agricultural purposes, or during exploitation of material
needed for the Nové Mlyny earthdam or in the course of
archeological investigations. Best exposures with fossil
501l complexes {abbrev. PK) are listed below: Sedleso-
vice - loess and colluvium with PK of Lower 1o Middle
Pleistocene age, Smolikova, Zeman 1979; Vedrovice -
loess sequence with PK VII, Havlicek, Smolikova 1992;
Bofetice - loess sequence with Lower and Middle Pleis-
tocene PK, Havli¢ek, Smolikova 1993 Dolni Véstonice

l. Localinies of Lower and Middle Pleistocene loess sequence in south-

ern Moravia (with loess distribution after Zebera 1968).
| - Vedrovice; 2 - Dolni Véstonice 1f; 3 - Mikulov-Kinberg; 4 - Sed-
lec; § - Bofetice: 6 - Velke Paviovice:; 7 - I.:l'\-'uI}", & - Milovice.

I1 - colluvial deposits, loess, fluvial terrace with PK of
Lower and Middle Pleistocene age, Smolikova 1991,



Havlicek 1991; Milovice - colluvial deposits and loess
with PK VII or older fossil plastosol, Smolikovd 1991;
Milovice-vinohrady - loess sequence, with at least PK V,
Macoun 1966; Mikulov-Kinberg - loess sequence with
Lower and Middle Pleistocene PK; Uvaly; locality north
of Sedlec, etc.

Sedlec near Mikulov -
geology and palaeopedology

During the recultivations in a broad pre-Quatemary val-
ley north-east of Sedlec in the Breclay district, a 15 m
thick loess sequence with minimum five fossil soil com-
plexes was exposed in 1989 as the most important section
yet recognized in the area under study. The complexes
comprise ten fossil superimposed plastosols displaying

a high degree of polygenesis (see Kubiena 1953, 1970).
The youngest soil {section D} shows evidence of redepo-
sition; the two soils of the upper soil complex C are also
parautochthonous in origin. The soils in section A and B
contain, besides horizons Ca and B, well-developed hu-
mic A horizons. Two basal fossil soils and the upper scil
in PK C show only horizons B, whilst the soil below is
developed fully. The lower soil in the section D consists
of A and B horizons, whilst the youngest member corre-
sponds to the redeposited A horizon (fossil soil sediment)
(figs. 1, 2).

The loess sequence lies on a southern slope in a warm
area with mean January temperatures -2 to -3 °C, July
temperatures as high as 18 to 19 °C, and mean annual
temperatures of 8 to 10 °C; and mean precipitation of
550 to 600 mm; the relative frequency of annual winds
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2. Geological sketch of Sedlec area.

I - deluviofluvial deposits; 2 - deluvial, loamy-sandy deposits; 3 - loess; 4 - sand and gravel (Badenian); 5 - calcareous clay (Badenian); 6 -
sandstone boulders; 7 - fossil soil; 8 - solifluction; 9 - landslides; 10 - fans; 11 - cuts for land recultivation purposes; 12 - sections under study.



(January-December) prevailing northeasterly, less com-
monly southeasterly, southerly and northwesterly (Syrovy

et al. 1958).

Section A

At the base of the entire loess series (fig. 3 - section
AJD) lies a marked soil developed at the surface of
colluvial sediments. This unit forms the basal layer which
rests on bedrock represented by upper Bademan greyish-
green calcareous clays with sandy interlayers (KalaSek et
al., 1963).

The soil is composed of slightly bedded humic
A horizon (sample 8) and with a dark-red horizon B
(sample 7) with marked Ca horizon at is base. It 15 over-
lain by loess layer with redeposited humic soil sediments
(sample 9). From this loess a younger soil {A/ll) devel-
oped represented again by a humic A horizon (in the lower
part pantherized - sample 12) and a clayey B horizon deep
brown in colour (sample 11) again with Ca horizon (sam-
ple 10). This seil is overlain by an 8 m thick accumulation
of lypical fossiliferous loess with pseudomycelia and Ca
nodules 5 1o 10 cm in diameter. The loess interlayer sep-
arating both fossil soils {(AJI and Afil) contains typical
cold molluscs (see Kovanda this paper). Therefore these
soils should correspond to two separate pedocomplexes.

Micromorphology

Fossil so1l A/l

Horizon B (3 YR 4/8). Wel sample. Thin section 7:
Matrix dark-orange-red; consists of braunlehm plasma
mostly forming segrepates, rarely aggregates (PL [/1); few
voids filled with narrow, sharply bent tissures and irreg-
ular pores in knots and aggregates respectively; contains
large braunlehm nodules often showing distinct concen-
iric arrangement; primary components only represented
by mostly corroded quartz grains; minute opal phytoliths
occur sporadically; soil shows slight traces of pseudog-
leyfication as black, irregular “manganolimonite™ stains
in matrix together with narrow rims along supply chan-
nels and mineral grains; strong recaleification produced
amorphous calcium carbonate on walls of supply chan-
nels.

Horizon A (10 YR 5/6). Thin section 8: Matrix slight-
Iy humie, dark-orange-brown, peptized; forms especially
polyhedrons and occurs less abundant in earthworm co-
progenic elements; voids are represented especially with
narrow, sharply bent hissures and joints in knots, with
wide fractures between knots and those extending more
or less parallel to soil surface; redeposition and bedding
of soil material is thus indicated (Pl 11/1}. Soil micro-
skeleton consists almost exclusively of quarlz grains;
orthoclase, muscovite and plauconite occur sporadical-

ly; soil matrix contains braunlehm nodules (P1. 1I/2); bio-
genic activity was not high: burrows and earthworm
excrements are few; there is little humus unevenly dis-
tributed in soil; this is clearly reflected in colour mosaic
of matrix. Traces of weak pseudogleyfication and recal-
cification were observed along supply channels and
arcund some mineral grains.

Typology: Rubified braunlehm,

Loess (10 YR &/6). Thin section 9: Matrix light-ochre-
ous, Nocculated; contains numerous voids and carbonates
(especially pelitomorphous calcium carbonate cementing
primary components); mineral components well-sorted
in grain size; quartz predominates, followed by plagiocla-
se, muscovite and orthoclase; biotite, augite, amphibole,
glauconite, etc. are less common,

Fossil soil A/II

Carbenate horizon (10 YR 8/6). Thin section 10: Dif-
fers from loess below especially in lighter colour, higher
amount of caleium carbonate, and sparse braunlehm nod-
ules coming from horizons above,

Horizon B (7.5 YR 5/6). Thin section 11: Mainx dark-
orange-brown; consists of braunlehm plasma; marked by
distinet knotted structure with voids hilled exclusively
with sharply bent fissures or joints; so1l microskeleton
fine-sorted as sill to fine-grained sand dominated by
quartz grains; horizon shows traces of subsequent weak
pseudogleyfication: dark “manganolimonite™ stains of
irregular radial arrangement occur in soil matrix; subse-
quent recalcification produced amorphous caleium
carbonate on walls of some polyhedrons.

Harizon A (7,5 YR 4/4). Thin section 12: Differs from
horizon B below in the following features: humification
{and hence the dark celour of the soil matrix); the pres-
ence of numerous coprogenic elements and earthworm
burrows which, by increasing the extent of voids availa-
ble, ultimately led to compositional changes (e.g. the
excrements are separated from the surrounding soil un-
alfected by biegenic activities by minute, concentrically
arranged joints); and the higher amount of the soil mi-
croskeleton containing a large number of unweathered
minerals, e.g. plagioclase, indicating a new supply of pri-
mary components at the start of a new loess deposition.
The other features - braunlehm plasma, its nodules, elc,
including secondary pseudogleyfication and recalcifica-
tion preceding the loess deposition - are the same as those
described under thin section 11.

Typology: Braunlehm, light brown earthified.

Section B

Section B (fig. 3) consists of two strongly weathered
soils, representing probably one pedocomplex. The basal
soil (Bf1) contains a thick carbonate horizon (sample 14)
with large nodules; a dark-reddish-brown, clay horizon
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(B) (sample 15); and a humic, slightly redeposited hon-
zon A (sample 16) cut by numerous cracks. The vpper,
immediately superimposed soil 1s developed in full thick-
ness from the subsequent loess sheet, again with
a dark-reddish-brown clay horizon B (B/II) (sample 17)
and humic horizon A {sample 18). This double soil com-
plex is covered by humic soil sediments, loess containing
nodules, and other humic soil sediments. Higher in the
section is the loess with nodules and caleium carbonate
pseudomycelia and includes malacofauna; the loess sheet
is terminated genetically by the horizon B of a strongly
wealhiered soil ranged to section C (sample 20}

Micromorphology

Fossil soil Bfl

Horizon Ca (10 YR 6/6). Thin section 14: Malnx pale
ochreous, fMocculated; contains numerous voids; much
carbonate; amorphous calcium carbonate cements, pri-
mary components and forms supply channel rims; soil
matrix shows slight traces of weak subsequent pseudo-
gleyfication,

Horizon B {5 YR 4/8). Thin section 15; Matrix dark-
brownish-crange; consists of braunlehm plasma; concen-
trated in polyhedrons forming knots; voids filled only
with fractures between knots and narrow, sharply bent
fissures or joints within subpolyhedrons (PL [II{1}. Soil
matrix contains brauniehm nodules; soil microskeleton
well-sorted as silt and finegrained sand dominated by
quartz grains associated with orthoclase and muscovite,
fine coatings of “manganolimonite” {weak pseudogley-
fication) and amorphous calcium carbonate (final recal-
cification) along some supply channels.

Horizon A (5 YR 3/3). Thin seclion 16: Matrix dark-
reddish-brown, moderately humic; consists of braunlehm
plasma; accumulated especially in earthworm coprogen-
ic elements and less frequently in residual knots (P1. IIf
2): in the former case soil contains fairly numerous voids
dominated by small and midsized pores; in the latter
voids filled only with narrow joinis; soil sparsely cut by
parallel fractures throughout (bedding of soil maternal
at surface). As with horizen B (thin section 15) below,
traces of subsequent weak pseudogleyfication and (re)
calcification.

Typology: Braunlehm, rubified.

Fossil soil BYII

Horizon B (3 YR 4/6). Thin section 17: Matrix dark-
brownish-red; consists of braunlehm plasma; accumulat-
ed in polyhedrons forming knots; voids filled only with
a4 system of sharply bent fissures and joints within poly-
hedrons and of fractures between knots; microskelelon
fine-grained, well sorted,with predominating guartz; soil
matrix shows traces of weak secondary pseudogleyfica-
tion and recalcification: like amorphous calcium carbon-
ale, caleite spicules occur in wide voids - PL. IV/1.

Horizon A (7,5 YR 3{2). Thin section 18: Matrix dark-
reddish-brown, moderately humic, peptized; accumulated
in both knots and aggregates produced by earthworm ac-
tivity; biogenic burrows numerous as well. Voids are
therefore much more numerous in the soil matrix than in
the horizon below (thin section 17) unaffected by bio-
genic activity. Microskeleton much like that of horizon
below in both grain size and mineralogical composition;
only quartz present; early stage of unweathered material
supply indicated by sporadic plagioclase grains. Weak
pseudogleyfication and secondary (re)calcification, as
in horizon B below: amorphous calcium carbonate coals
supply channel walls; calcite spicules in remaining voids.

Typology: Rotlehm, earthy.

Section C

Section C in compariscen with other described sections is
richest in fossil soils showing the most vaned develop-
ment. The whole section incorporates four fossil soils
belonging to two fossil pedocomplexes (CfI and C/II),
which are separaled by a relatively thick loess. The loess
interlayers separating the fossil soils within the pedocom-
plexes are considerably thinner. All fossil soils are
strongly weathered and well-developed. The basal soil
of the older pedocomplex is mottled; the basal soil of the
yvounger pedocomplex is characterized by a marked Ca-
horizon and many crotovines, frost wedges and traces of
other types of frost deformations in the A horizon,

Micromorphology

Loess (7.5 YR 5/8). Thin section 19: Malrix pale-ochre-
ous, flocculated throughout, contains numerous voids;
microskeleton well-sorted as silt and fine sand; quartz,
orthoclase, plagioclase dominant; mica, augite,
amphibele, etc. less common; brauniehm nodules rare;
coprogenic elements and burrows of earthworms also
present (see cross and longitudinal sections); matrix
marked by heavy carbonate accumulation: primary com-
ponents cemented by pelitomorphic calcite; weak
pseudogleyfication.

Pedocomplex C/1

C/I-1 Horizon B {5 YR 3/4). Thin section 2{J: Soil
matrix consists of two components: dark-brown braun-
lehm plasma concentrated in close fabric polyhedrons
and cut by numerous, sharply bent joints (Pl. IV{2); same
plasma, dark-brownish-red, accumulated in aggregates
with more irregular inner pores, both components con-
tain braunlehm nodules and show slight traces of
pseudogleyfication and recaicification,

Typology: Braunlehm, rubified; soil matrix unaffect-
ed by rubification throughout.

Loess (7.5 YR 4/4). Thin section 21: Same as loess



below (thin section 19) except for as follows: conspicu-
ous pseudogleyfication not confined only to matrix but
can be observed also on supply channels with almost
black “manganolimonite™ knots forming rims lo accu-
mulation; these are coated with secondary amorphous
calcium carbonate.

C/1-2 Horizon B (5 YR 4/6), Thin section 22: Matrix
dark-brownish-red, peptized; accumulated in both knots
and aggregates; these differ in both number and void form
plus fabric; primary components are only guartz grains
forming silt and fine sand; larger grains less abundant;
malrix contains sparse opal phytoliths; soil weakly pseu-
dogleyed, strongly recalcified, cut by wide fractures
parallel to surface and away from coprogenic earthworm
elements {coprogenic forms very compact).

Typology: Rotlehm, earthy,

Pedocomplex C/fI]

Horizon Ca (10 YR 6/4). Thin section 23: Matrix gray-
ish-white, flocculated throughout; abundant carbonate;
primary components are quartz, orthoclase, plagioclase,
muscovite, biotite, augite, amphibole, glanconite, eic.;
braunlehm nodules secondary: distinct traces of subse-
quent pseudogleyfication.

Horizon B (7,5 YR 5/6). Thin section 24: Matrix dark-
orange-brown; consists of braunlehm plasma accumulated
in both residual knots and secondary aggregates, cut by
numerous angular joints: aggregates (largely coprogenic
earthworm elements) show abundant irregular pores,
Braunlehm plasma (Pl. V/1) partly coats or fills supply
channels such as fractures between knots, burrows lefl
by earthworms, roots, elc.; light-orange, strongly bire-
Iringent, shows characteristic structuralftextural features;
has well-preserved growth zones, the outer (voungest) of
which are strongly granular (dark-brown colour owing
to flocculation of Fe™ compounds). When included in
coprogenic earthworm elements, plasmatic parts show
weak birefringence (illimerization preceding earthifica-
tion). Primary quartz predominates; plagioclase, ortho-
clase, mica, etc. also present; secondary braunlehm nodules
abundant {Pl. V/2). Soil displays slight pseudogleyfica-
tion and calcification.

Horizon A (7,5 YR 3/2). Thin section 25: Matrix
brown; contains much humus; flocculated; peptized only
in some residual subpolyhedrons; traces of biogenic
activity numerous as most soil is accumulated in highly
diversified coprogenic elements (close fabric - Pl. VI{1
and VI/2); burrows left by earthwonms and roots abundant;
mull form of humus; soil microskeleton contains quartz,
plagioclase, orthoclase, biotite, muscovite, augite, am-
phibole, glauconite, etc.; braunlehm nodules numerous;
[ine rims of “manganolimonite™ coat supply channel sec-
tions; subsequent amorphous calcium carbonate and
calcite needle-like crystals coat channels as well; soil cut
by numerous f{ractures parallel to surface throughout
owing to frost effects.

10

Typology: This parautochthonous, strongly pelygen-
etic 501l corresponds to braunlehm; supply of new
compenent resulted in intensive illimerization, along with
granulose appearance and subsequent strong brown
earthification, apart from final pseudogleyfication, recal-
cification and strong mechanical disturbance.

Loess (7,5 YR 4/4), Thin section 26; Matrix light-
ochreous, flocculated; numerous voids; much carbonate
cementing primary components and filling supply chan-
nels; well-sorted in grain size apart from grains,
particularly quartz, larger than fine sand; braunlehm nod-
ules scarce; earthworm excrements fairly abundant; weak
pseudogleyfication,

Fossil soil sediment C/ITI

Horizon B (5 YR 4/6). Thin section 27: Matrix dark-
brown, weakly humic, consists of braunlehim plasma; soil
microskeleton corresponding to silt or fine sand; coarser-
grained components also present; includes mainly quartz;
muscovite and strongly weathered plagioclase admixed,
braunlehm nodules less conumon; soil matrix largely
subject to brown earthification leading to the formation
of secondary aggregates, accompanied by biogenic
activily (numerous coprogenic elements, earthworm
burrows, calcareous tubes, etc.); (sub)polyhedrons of
ariginal knot-like structure only residual; soil subject to
subsequent pseudoglevfication, recalcification; much dis-
turbed mechanically {original material bedding - P1. VII{1}.

Typology: Braunlehm, brown earthified; displaced
mechanically after completion of polygenetic develop-
ment;, parautochthonous soil.

At the base of the section D there lies loess (sample 28)
overlain by a soil complex consisting of two well-devel-
oped soils: the lower shows a distinct horizon B (sample
29} and humic horizon A (sample 30); the upper abuts
sharply on a loess interbed (sample 31) and is only rep-
resented by a compact, strongly mottled horizon A
(sample 32).

Section D

Consist of two superimposed fossil soils DYI and D/II,
separated by intervening loess bed.

Micromorphology

Loess (7,5 YR 5/6). Thin section 28: Matrix pale-ochre-
ous, flocculated; much carbonate; numerous voids;
well-sorted microskeleton: silt to fine sand of various
mineralogical composition (quartz, plagioclase, orthocla-
se, muscovite, biotite, augite, amphibole, etc.): braunlehm
nodules present; dark-orange rims of braunlehm plasma
partly coat supply channels; strongly birefringent; flow
siructures, growth zones; indicate deepreaching illimeri-
zation; black coating of “manganolimonite™ and sub-



sequently marginal amorphous calcium carbonate on
braunlehm rims.

Fosil soil Dyl

/I - Horizon B (5 YR 4/4). Thin section 29: Matrix
dark-ochreouns, peptized; accumulated especially in ag-
gregates as abundant coprogenic earthworm elements;
residual knots sporadical and cut densely by angular
joints; braunlehm plasma partly present in soil matrix: if
preserved in earthworm excrements, it shows weak bire-
fringence and has dull colour (i.e. evidence of illi-
merization preceding brown earthification); if found in
(ragments of original undisturbed supply channels, it has
properties discussed under thin section 28; the same
applies to effects of subsequent pseudogieyfication (PL
VII/2) and recalcification; primary components of well-
sorted grain size dominated by guartz; soil matrix contains
braunlehm nodules, rarely opal phytoliths.

D/I - Horizon A (5 YR 4/6). Thin section 30; Malrix
dark-brown, slightly humic, peptized; accumulated es-
pecially in coprogenic earthworm elements; braunlehm
plasma partly present in aggregates brownish-ochreous,
mechanically disturbed; supply channel walls (earthworm
burrows, calcareous ubes, etc.) abundantly rimmed or
filled with braunlehm plasma dark-orange in colour,
showing strong birefringence, with preserved fluidal
structures and growth zones (P1. VIII{1); some plasmatic
parts separated from supply channel walls and “packed”
into secondary aggregates owing (o subsequent earthifi-
calion; remaining voids of supply channels with fine
coating of almost black “"manganolimonite™ and amor-
phous calcium carbonate: matrix contains braunlehm
nodules; primary components are the same in grain size
and mineralogy as those in horizon B (thin section 29).

Typology: This distinctly polygenetic soil corresponds
to braunlehm illimerized and then brown earthified after
supply of a new component.

Loess (7,5 YR 5/6). Thin section 31: Matrix light-
ochregus, flocculated; abundant carbonate; numerous
voidls; sections of numerous preserved, especially bio-
genic supply channels coated by abundant rims of
tlark-orange braunlehm plasma showing optical orienta-
tion and having fully preserved growth zones and fluidal
structures; soil microskeleton consists of silt and fine sand,
contains quartz, plagioclase, orthoclase, amphibole, au-
gile; muscovite and biotite also abundant; matrix contains
less common braunlehm nodules; matrix partly accumu-
lated in coprogenic earthworm elements separated from
surrounding material by narrow, concentrically arranged
joints; slight traces of subsequent pseudogleyfication.

Fosil soil D/II

D/II - Horizon A (7,5 YR 3/2). Thin section 32: Ma-
trix brown, weakly and unevenly humic, peptized,
accumulated in secondary agpgregates (abundant preserved

coprogenic earthworm elements); marked by more nu-
merous inner voids compared with residual knots
containing very few inner pores (especially sharply bent

joints); soil matrix contains braunlehm nodules; as com-

pared with loess below (thin section 31), microskeletal
mineralogical composition is quite simple: only quartz is
present but grain-size varies somewhat and textural frac-
lions are abundant and coarser; soil cut by wide fractures
throughout and parallel to surface (P1. VIII/2).

Typology: Sediment consisting of redeposited materi-
al of brown earthified braunlehm.

There is a clear evidence of a break in deposition be-
tween the loess below (sample 31) and soil sediment
(sample 32): no illimerized soil was found above the loess
though, numerous traces of its existence are available
indicating that it intruded the initial loess substratum (see,
e.g., abundant braunlehm plasma). In contrast it is en-
tirely missing in the sediment above. From what has been
said above it follows that illimerization phases and sub-
sequent processes including redeposition and pedogenetic
effects, with the resultant formation of brown earthified
braunlehun, gave way Lo a phase of strong removal: the
youngest braunlehum was disturbed and only the material
of its horizon A redeposited gently downslope on the
exposed loess.

In the cut trending E-W, perpendicular to the previ-
ously described section a strongly weathered reddish 1-2
m thick soil (5§ YR 5/6) is exposed (sample 13, {ig. 4)
within the loess umit. Macroscopically, the soil shows
close resemblance 10 horizon B of the rubified braun-
lehm (sample 7, fig. 3) of the basal soil in PK A.
Micromorphologically, it differs enly in more numerous
stgns of red earthificalion (rubification, comp. Miicken-
hausen-Stephan-Zimmermann 1989; more traces left by
biogenic activilies, particularly earthworm excrements
and burrows; Pl. I/2).

Another difference is that it has not horizon A, the
surface of soil horizon B is strongly soliflucted, and that
it is underlain by loess instead of colluvial deposits. Cal-
cium carbonate noduoles of extreme size occur in the loess
above and below the soil. The complex development his-
tory of the loess sequence is terminated by the presence
of the youngest loess of Upper Pleistocene age. This loess
is ochreous-brown in colour, with two initial reddish-
brown, humic soil horizons in an erosion furrow trending
north-south-ward, and its base is covered by soliflucted
fragments of the horizon B of the rubified braunlehm
described above (fig. 4). The exposed part of the section
is disturbed by young man induced landslide.

Summary

The loess series at Sedlec, exposed in extensive sections,
contains minimum five pedocomplexes which include

11
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4. Sedlec - cut for land recultivation purposes, trending east-west-ward.

it

| - loess, 2 - humic, initial soil horizons; 3 - horizon B of rubified braunlehn; 4 - gravish-green caleareous clay (Badenian); 5 - sample for fossil

s0il micromorphological determination,

ten fossil soils of the plastosol type (Kubiena 1953, 1970).
The youngest soil was strongly redeposited and the two
soils of the upper pedocomplex C are parautochthonous.

Chronological sequence of individual sections

MF 6 {=Maolluscs fauna, sample No. 6) ......... loess

Three fossil soils are conspicuously mottled (Smoli-
kova 19600, namely both upper soils of section A and D
in A horizon. The basal soil of section C is mottled too
even in B horizon.

All the soils discussed in this paper show a high de-
gree of polygenesis (cf. Smolikova 1968), The braunlehm
(or rotlehm) stage occured during extended periods of
non-deposition and absence of material removal at inter-

Braunlehm, brown earthified, redeposited ]Is D glacial climatic optimum. This brownlehm stage was
Braunlehm, illimerized, brown earthified ) followed by brown-or red-earthification (rubification)
MFE 58 coviiiiiiiiimieninininsssssssssss s snnes e s JOBSS stage. This process attained varying intensity dependent
Braunlehm, brown earthified, parautochthonous on, and in response 1o, moisture changes particularly dry-
ME S e e reeennens JOBSS L 0O ness. Earthification processes also enhanced development
Braunlehm, brown earthified, illimerized, of the humic horizons A. There followed a period of wet-
granulose, parautochthonous ness, Lypical of cooling the warm periods, which induced
crereneeens |OBSES a weak pseudogleyfication of all the soils under consid-
Rotlehm, earthy l B eration, Next came a mechanical disturbance of the soils
Braunlehim, rubified J (e.g. in horizons A of both earliest rubified braunlehms),
Y RO POTUOPUPUOPTRY Lo |- which resulted, at least in some members, in parautoch-
Rotlehm, earthy thonous character of the soil, with final recalcification
Braunlehm, rubified owing to new “loessification™ (glacial climate). The two
ME 3 i nssins s .. loess soils displaying the most extensive stage of polygenesis
Braunlehm, light brown earthified are the basal soil of the upper part of section C and the
ME 2 ooooeieeeeeieierrereeareseresnnesssesnensassssessssnesss JOBSS ¢ A lower soil of section D. These show the braunlehm re-
Braunlehm, rubified placed by deposition of unweathered material (i.e. some
3% 5 .. lpess braunlehm plasma was released, etc.) which, when de-

These soils show well-developed Ca and B horizons,
as well as humic horizons A, in sections A, B; section C
is marked by two basal soils and the upper soil with pre-
served B horizon, whilst the soil underlaying the upper
s0il is developed fuily; section D contains lower soil with
A, B horizons, while the youngest soil is represented by
fossil soil sediment of a A horizon.

i2

calcified, was strongly illimerized. In one case i.e. basal
soil of the upper part of section C (the soil subsequently
became strongly granulose suggesting mild cooling and
dryness}), but in both cases there followed a dark-brown
earthification and other processes as described previcusly.

The soil micromorphology at Sedlec shows similar
characteristics (degree of weathering, typology and com-
plex polygeny), 1o units observed at Cerveny kopec (Red



Hill) in Bmo, Dolni Véstonice II and Beroun. However
some differences exist (cf. Smolikova 1990a, b, 1992,
etc.). For the section at Sedlec the absence of weakly
developed soils is typical, apart from humic sediments
exposed in section A and B. Such soils can be observed,
al Beroun or Dolni Véstonice. The pedocomplexes pre-
served at Sedlec are therefore represented only by their
basal members. Another difference is that the number of
ten soils grouped into a minimum of five pedocomplex-
es is the most extensive yet described from known
localities of similar age in the Czech Republic. The sec-
tion at Sedlec shows closest typological resemblance to
that at Dolni Véstonice II, with two oldest pedocomplexes
again overlain by rubified braunlehm and the braunlehim
of the upper pedocomplex is overlain by illimerized
braunlehm. However, the succession al Dolm Véstonice
is incomplete, with several breaks in deposition and soils
that are clearly either parautochthonous or correspond o
soil sedimenis. If one of the illimerized braunlehms and
both rubified brauniehms at Dolni Véstonice correspond
typologically to identical soils at Sedlec, than another
(hilference between these locahities the fact that the two
oldest plastosals from the section A in Sedlec are not pre-
served at Dolni Véstonice, - Insufficient data on the
earliest soils encountered in boreholes (cf: Zeman 1984)
makes closer correlation with Cerveny kopec Hill ditfi-
cult. - Correlation with the Beroun section particulary
as 10 the number of soils most closely approaching those
distingumished at Sedlec, is impeded especially by the dif-
ference in substratum (e.g. carbonate loess at Sedlec vs.
non-caleareous colluvial deposits at Beroun), apart from
the differences in palaeopedological provinces.

For these reasons it can now be stated that the section
at Sedlec, with its number of fossil soils and their typol-
ogy corresponds to Lower or to the onset of Middle
Pletstocene (cf. Lozek 1973} and includes al least ten
warm periods classified into five interglacials. Although
omly basal pairs have been found preserved in the indi-
vidual soil complexes, it is evident that the existence of
these soils alone bears testimony 1w a long duration and
complex history of the period still based on scanty and
largely incomplete data. The section can therefore be used
lor palacogeographic and palacoclimatic reconstructions
of warm phases of the particular period in order (o reach
stratigraphical conclusions.

Fossil molluscs from the Sedlec complex

Excavations for agriculiural purposes on slopes in a broad
dell north of the Nesyt pond at Sedlec resulted in the
discovery of a highly differentiated loess sequence sam-
pled for malacoanalysis. Molluscs were obtained only
from loess units; no shells or their fragments were
found immediately below or within the soil complexes
distinguished at the site.

Seven calcareous layers of superposed aeolian depos-
its (loess) were sampled. Because the loess units span
a long period of time, it was a challenge to our interest
1o determine whether there are any differences in the oc-
currence of individual species or assemblages of molluscs
during loess deposition in climatically similar phases.

The oldest exposed unit of the sequence is the basal
layer of light-ochreous-grey loess with abundant ealci-
um carbonate coatings (section A - sample 1; fig. 3).
Only four species of molluscs were identified as follows:
Helicopsis striata, Vallonia tenuilabris, Succinea oblon-
ga, and a small fragment of snail assigned to the genus
Arianta or Bradvbaena. The few shells available are frag-
mentary and strongly corroded.

The next following layer of ochreous-light-grey loess
structured into minute scales, again with abundant calci-
um carbonate coatings (sample 2), separates two fossil
sails (AJ1 and Af1L).

The seven species of molluscs observed in this unit
are: Pupilla triplicata, P sterri, P muscorum, Helicopsis
striata, Vallonia tenuilabris, Clausilia dubia and Sueccinea
oblonga (+elongata).

A third layer, in ascending order, separating A and B
sections consist of light-brownisch ochreous loess. The
layer 15 several metres thick so that 1t seemed praciical o
tuke two samples one above the other: the lower (3a) struc-
tured into minute scales contains less numerous calcium
coalings; the upper (3b) contains abundant calcium pre-
cipitates, Yet another sample (3) was taken as a
representative of the whole layer. The following sp. were
observed in samples 3a and 3b: Pupilla triplicara, P sterri,
E muscorum, P, loessica, Vallonia costata, V. tenuilabris,
Columella columella (appearing for the first time), Cati-
nefla arenaria (present only here), Clausilis dubia, Trichia
fispiclee and Swccinea obfonga {(velongata). This st of
species is extended by Helicopsis striata identifted in
sample 3. It is evident that the loess represented by sam-
ples 3a und 3b contains the largest number of species,
totalling twelve and being richest in individuals. The ma-
rerial available is largely preserved as complete or slightly
broken shells.

In contrast, the next layver {(in ascending order) is a light-
achreous-grey loess with numerous calcium precipilates
(sample 4} separating section B and C. This layer con-
tains, like sample 1, a few fragments of four molluscan
species: Helicopsis striata, Pupilla muscorum, Succinea
oblonga, cf. Vitrinidae sp. juv.; 1.e. a small number of
both species and individuals compared 1o the layer dis-
cussed previously.

Sample 5, taken from the fifth layer of light-greyish-
ochreous loess between soil complexes CfIII and DfI. This
unit produced the following five species: Helicopsis stri-
ata, Pupilia muscorum, Vallonia tenuilabris, Columella
celumella, Succinea oblonga (+elongata). The shells
again show and excellent state of preservation, with pre-
dominant complete or slighily damaged shells.
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The sixth layer of ochreous-light-grey loess {sample
6) rests on uppermost fossil soil D/II of the D section
and yields only five following species: Pupilla triplica-
ta, B muscorum, P loessica, Helicopsis striata, Vallonia
renuilabris. It should be emphasised, however, that small
shells of Helicopsis striata display a remarkably regular
and relatively slight increase in size. This feature distin-
guishes them from the same species of shells found in
lower layers, with a less regular “ribbing”, i.e. ribs of
varying thickness and strength, coupled with white trans-
parent ribs of small size.

Finally, the youngest member of the sequence seems
to fill the erosion furrow at the surface of the preceding
layer (sample 6); the basal part of the furrow extends into
the surface of the upper soil complex in section D in its
fundament. The infilling consists of light-ochreous-grey
fine-sandy loess to loamified, medium-grained sand (sam-
ple 7). The following six species of molluscs were
observed: Pupilla muscorum, F. loessica, Vallonia renui-
labris, Columella cofumella, Trichia hispida, and
Succinea oblonga (+elongara), all with shells showing
an excellent state of preservation,

Summary of the malacozoological content is given in
a list of species - see Table 1.

Fourteen species of molluscs, if viewed in paleoeco-
logical aspect, fall into four ecological groups (sensu
Lozek, 1964): three steppe species comprise Pupilla trip-
licata, P, sterriand Helicopsis striata. Six species comprise
exposed, mostly grassy sites: Pupilla muscorum, FP. loes-
sica, Vallonia costata, V. tenuilabris, Columella columella,
Catinella arenaria. Two euryectic species: Clausilia
dubia and Trichia hispida; and partially hydrophilous
Succinea oblonga. The remainder of the shell fragments
or a juvenile shell (Arianra or Bradvbaena and cf. Vir-

rinidae) can also be undoubtedly assigned to some of
the biotopes mentioned above. This refers exclusively
to treeless faunas of exposed, grassy, perhaps steppelike
biotopes. Members of such faunas present in a climatic/
sedimentation cycle of Quaternary age commonly occur
in thanatocoenoses of glacial deposits largely aeolian in
origin - loess. All the fourteen species can virtually be
classified as “loess™ species (Pupilla loessica, V. renui-
labris, Columella columella), or as species commonly
occuring in loess (Pupilla sterri, Helicopsis striata, Pu-
pilta muscorum, Trichia hispida, and Succinea oblonga
with the subspecies S.0. elongata), or as species found
in loess from place to place (Pupilla triplicata, Vallonia
costata, Catinella arenaria, Clausilia dubia, cf. Vitrini-
dae sp., cf. Arianta aut Bradybaena).

Evidence available indicates that loess contains either
clearly psychrophilous (boreo-alpinous) or steppe s.1.
species; those indentified as typical psychrophiles in our
samples comprise Pupilla loessica, Vallonia tenuilabris,
and Cofumella columella, the last-named being used as
a term for coolloving, Cefumella-faunas; the remainder
of the species belong to both faunas either of cold or
relatively warm steppe.

As far as the stratigraphical significance of the loess
species is concerned, it must be emphasised that similar
biotope conditions in which all loess deposits were laid
down during the Pleistocene can also be recognized in
similar molluscan assemblages. For this reason it is vir-
tunally impossible to distinguish loess faunas of Lower,
Middle or Upper Pleistocene age. A rather unimportant
exception Lo this may be Carinella arenaria, with its
maximum occuarrence falling within the range of Lower
Pleistocene faunas. This species was only found in the
loess layer (samples 3a and 3) separating sections A and B.

Table |
Fossil moliuscs rom the Sedlec loess sequence near Mikuloy
. . ) MF Sample No.
Ecol. List of species
1 2 3a b 3 4 5 L3 7
Pupilla triplicata {Stud.) A X
4 Pupilla sterri (Voith) X X X 3
Helicopsis striata (Mill.) X X X X X X
Pupilla muscoram (L) X x . | X X
Pupilia loessica (Lik.) X X x X X
Vallonia costara (ML) X
) Vafforia terurlabris (Br.) X X X X X X X X
Columella columella (Mart.) A x X X
Catinella arenorio (Bouch.-Chant.) X X
1 Clansifia dubia Drap. x X X
Trichia hispida (L.} X X X
B Succinea oblonga Drap. el elongata Sndb. X X X X X X X X
Arianta aut Bradvbaena frgm. X
cl. Virrinidae sp. juv. X

MNote; Ecol. = basic species ecological requirements. Afier Lozek (1964): 4 - steppe, 5 - open ground in general, 7 - ecologicaly indifferent,

B - tnoist habitais
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Asnoted eatlier, it is not possible Lo make a firm chron-
ological assignment of the sequence based on the fossil
molluscs from the seven loess layers. In the presence of
strongly weathered and varicoloured horizons B of most
of the fossil soils in s0il complexes it seems reasonable
to assume that the layers are Lower or, at least in part,
Middle Pleistocene in age. Evidence used in support of
this statement are the results of micromorphological stud-
ies made concurrently on the soil complexes by L.
Smolikova. The same age is also attested by the mor-
phology of the sequence at the upper edge of the flat-lying
dell; with the imbricate structure of the loess sheets, it
can be seen that the earliest layers are always confined to
morphelogically highest aeolian deposits, while those
layers running successively downslope towards a valley
are increasingly younger in age.

With these observations in mind, it should be noted
that Boreal-Alpine species, particularly abundant in loess
of climax and Late Wiirm age, also persist in all the sev-
en loess layers. Additional evidence is thus available
indicating that palaececological conditions favourable for
loess deposition were similar in the Lower and Upper
Pleistocene, although interglacials in the Lower Pleis-
tocene were incommensurably warmer and more humad
than those in the Upper Pleistocene.

In conclusion, an assessment must be made of the pos-
sible differences in molluscan thanatocoenoses from the
individual loess layers of the sequence. In contrast to some
loess complexes (e.g. RiZenin dvir near Brno; Smoliko-
va and Kovanda 1983), where differences can be disclosed
in species composition during the deposition of several
superimposed blankets of loess (e.g. species of the genus
Pupiila), the Sedlec sequence seems to be generally uni-
form in the presence of species obtained from individual
layers of aeolian deposits. The only exception is, as not-
ed earlier, Carinella arenaria restricted exclusively, in
ascending order, to the third layer of loess in which Pu-
pilla sterri and sporadically occurring Clausilia dubia
disappear. Grealer importance must be artached to C. are-
nariathan to Pupilla sterriand C. dubia, for the extinction
of the two latter species can likely be interpreted as an
irrelevant and accidental event.

Palynological analysis of sediments

Samples for pollen analysis were taken for preliminary
information from four sections (235 samples} with respect
to individual beds and sediment type.

A modified method of Frenzel (1964), Beug (1957)
and Erdiman's {1943, 1954) acetolysis was used in com-
bination to examine the samples in laboratory,

Sporomorphs were extracted by using such a heavy
liquid as ZnCl,, but the sediments were very poor in both
pollen grains and spores. The sediment (loess) also show
a poor state of preservation.

Numbers of pollen grains and spores determined in the
samples are as follows: samples 2,4,6,7, 8, 17,22, 23 (Fig.
3) were barren; sample 1 - varia 1; sample 3 - Berula 1;
sample 3 - Fagus 1, sample 9 - Fagus 1, Artemisia 1,
varia 1; sample 10 - Polypodiaceae 1, varia 1; sample 11
- Pinus 3, Betula 1, Picea 1, Chenopodiaceae 1, Rumex 1,
varia 1; sample 12 - Artemisia 74; sample 13 - Poaceae
2, Artemisia 2, Rumex 1, Polypodiaceae 1, sample 14 -
Rumex 1, varia 1; sample 15 - Pinus 1; sample 16 - Ar-
temisia 2, Plantage lanceolata 1, varia 2, sample 18 -
Pinus 3, Alnus 1, Filipendula 1, varia 2, sample 19 - Pinus
I, Frangula alnus 1, Chenopodiaceae 1, Geranium 1;
sample 20 - Pinus 1, Artemisia 4, Filipendula 1, Cirsi-
um type 1, varia 1; sample 21 - Pinus 3; sample 24 -
Artemisia 2, varia 1, Polypodiaceae 1, sample 25 - 7
Bixus 1.

The small number of pollen grains and spores makes
reconstruction of the vegetational history and age deter-
mination of the beds impossible,

Wood species such as Betula, Pinus or Frangula alnus
indicate rather cold periods. Pollen grains of the genera
Alnus and Filipendula and spores of the family Polypo-
dinceae, suggest moist lo boggy environmental condi-
tions. A steppe cold vegetation is represented by pollen
grains of the genera Rumex, Arremisia, Plantago lan-
ceolata, the family Chenopodiaceae. Pollen grains of the
genus Fagus in loess seem 1o have been redeposited or
iransported by wind from more remote areas.

Sample 25 (base of the sequence not shown in Fig, 3)
yielded only one, poorly preserved pollen grain proba-
bly belonging to the genus Buxus, but this plant occurred
also in both Pleistocene and Tertiary [lora,

Sample 12 was the richest in pollen grains, though they
represent only one Lype of poorly preserved grains of the
genus Artemisia. No sporomorphs were found in eight
samples.

[n spite of the fact that the sediments differ in both
nature and age, [ did not find any differences in the veg-
elational pattern studied in such a small number of pollen
grains and spores. With the exception of Fagus and Bux-
us, all the plants seem to indicate a cold or steppe
psychrophilous flora.

Conclusions

|. The loess sequence found on the southern slope of
the upper part of the broad, south-facing pre-Quaternary
valley north-east of Sedlec near Mikulov is one of the
best preserved loess sequences in southem Moravia (fig.
3). lis highly complex development history is clearly
documented by breaks in deposition, solifluction, parau-
tochthonous fossil soils, and a younger erosion relief with
depressions filled by Upper Pleistocene loess with two
initially developed fossil soils (fig. 4).



2. Altogether minimum five soil complexes compris-
ing ten fossil plastosol soils can be distinguished in the
loess sequence at Sedlec,

3. Micromorphological studies have led to the follow-
ing conclusions:

a) The soils are assigned typologically to rubified,
brown earthified and illimerized braunlehm, as well as
earthy rotlehm.

b) Three of the braunlehm soils are conspicuously
mottled (panther soils}.

¢) All the soils occur as basal pairs of five pedocom-
plexes; overlying (upper) members are identified as
fragmentary illimerized soil and several layers of humie
soil sediments, Their existence indicates an initially high
diversification of soil complexes with recurrent material
removal of most of their upper parts.

d) The three lower soil complexes and the basal mem-
ber of the upper pedocomplex consist of autochthonous
[ossil soils; both soils of the last-but-one soil complex
are parautochthonous in nature, whilst the youngest mem-
ber of the last pedocomplex corresponds to fossil soil
sediment.

e) All the soils present at the sile are highly polygenet-
ic; after attaining braunlehm or rotlehm stage, they were
exposed to brown or red earthification (rubification) lead-
ing to the formation of humic horizons A; there followed
weak psendogleyfication, mechanical disturbance and
recalcification; two soils were additionally deposited and
illimerized between the braunlehm stage and the earthi-
fication process; the older of them became granulose prior
to earthification.

4. The number, systematic classification and high poly-
genesis of the soils preserved are all features indicating
that the section provides evidence of at least five inter-
glacials and a long complex history of the period spanning
the Lower to early Middle Pleistocene.

5. It was possible to identify palaeomalacozoological-
ly only the molluscs from the seven loess layers inter-
vening between the individual PK members. All the loess
layers contain only highly tolerant species of glacial fau-
nas. The soils generally tend to develop progressively
from the Lower to Upper Pleistocene (and hence to re-
place one palacopedological province by another), whilst
the climatic and palaeoecological requirements for the
origin of loess remained uniform throughout the Pleis-
tocene. No differences were recorded in the glacial fau-
nas of Lower, Middle and Upper Pleistocene age, This
even applies to the earliest glacial periods for which no
evidence of continental glaciations is available.

6. It is evident that loess and fossil soils of Lower and

Middle Pleistocene age are rather badly fitted for paly-
nological studies. The extremely rare presence of pollen
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grains, if preserved at all, renders us unable to come to
any palaeoecological and strajigraphical conclusions.

Footnote

1. After the completion of this article the loess series
in Sedlec and Boretice was sampled by June Mirecki for
dating by aminoacid racemization method. Irrespective
of many open theoretical problems by using this method
for dating the terrestrial sediments in the periglacial zone
the results are encouraging even without absolute dates.
They are of great help particularly for locating the gaps
and hiatuses in loess sequences and for drawing up the
relative stratigraphy at least in limited regions to start
with. The paper on aminostratigraphy of loess deposits
in south Moravia (Mirecki, J., Havli¢ek, P. in press) will
appear soor.,

2. According to the new preliminary palacomagnetic
data {Thomas Forster, ETH Ziirich, personal communi-
cation) the whole Sedlec sedimentary sequence shows
a normal polarity, what means that it corresponds to the
Brunhes Normal Palaeomagnetic Epoch. With respect 1o
the typology of fossil soils the section correlates with the
older part of Middle Pleistocene; it means that it belongs
to the time between 0.430 Ma (Holsteinian) and 0.788
Ma (B/M reversal).

K tisku doporucil V. Lotek
Prelofil ¥. Marek
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Sprasovy komplex u Sedlce (jizni Morava)

{ Reswme anglickeho texin)

Pavel Havlicek - Libuse Smolikova - lify Kovanda - Eva Bfizovi

Piedlodeno 31, ledna 1992

Ve svrchni ¢asti rozlehlého pfedkvartémiho ndoli sv. od Sedlee u Mikulova, sméfujiciho k 1, je na j. svahu zachoviana
jedna z nejlépe vyvinutych sprasovych sérii na jiini Moravé (obr. 3). Celou sloZitost vyvoje popisovaného spraSového
souvrstvi dokresluji hiaty v sedimentaci sprasi, solifluované polehy, fosilni pidy mizneého razu a drobna mulda, vy-
pinéna svrchné pleistocenni sprasi se dvéma inicialné vyvinutymi fosilnimi pidami {obr. 4).

V 1cto sprafove séril vystupuje nejmeéné pél piadnich komplexa zahmujicich 10 fosilnich plastosolovych pid (profi-
ly A-D, obr. 3). Z jejich mikromorfologického vyzkumu vyplyvaji nasledujici zivéry:

l. Typologicky zkoumané pudy odpovidaji rubefikovanym, hnédé ozemnénym a illimenzovanym braunlehmim
a zemitym rotlehmm.

2. Tii z uvedenych braunlehmovitych pid jsou vyrazné panterované,

3. Vsechny zastoupené pady reprezentuji bazalni dvojice péti pedokomplexil; z jejich nadloZnich ¢lenii byla zjisténa
ve zbyteich jedna itlimerizovand piida a nékolik poloh humdéznich pidnich sedimentd. Jejich existence svédéi o piivodné
bohatém ¢lenéni jednotlivveh pudnich komplext a o opakujicim se nasledném odnosném neklidu, jemuZ svechni useky
pedokomplextt vesmés podlehly.

4. Tri spodni plidni komplexy a bazalni €len svrehniho pedokomplexu vystupuji v modu fosilnich autochtonnich
pid; parantochtonni raz maji obé pidy pfedposledniho piidniho komplexu, nejmladsi ¢len posledniho pedokomplexu
odpovida modu fosilniho pidniho sedimentu.

3. Vsechny zastoupené pidy jsou vysoce polygenetické. Po dosaZeni braunlehmového (nebo rotlehmového) stadia
byly vystaveny hnédému nebo éervenému ozemnéni {rubelikaci}), vyusfujicimu v tvorbu humoznich horizonti: A,
dile mimému psendooglejeni, mechanickému poruseni a rekalcifikaci; u dvou piid probéhla mezi braunlehmovym
stadiem a ozemnovacimi pochody jesté sedimentace a illimerizace; u starsi z nich se je$té pied ozemnénim uplatnila
Eranulace,

Z poén dochovanych pid, jejich systematické prislusnosti i jejich intenzivni polygeneze vyplyva, Ze pfislusny
profil zahrnuje nejméné pét interglacidlii a je dokladem dlouhotrvajiciho a sloZitého priibéhu iiseku spodniho aZ
spodni ¢asti stfedniho pleistocénu.
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Z paleomalakozoologického hlediska bylo moZno vyhodnotit pouze mékkyse ze sedmi poloh sprasi, oddélujicich
jednotlivé ¢leny pedokomplex(. Ukdzalo se, Ze viechny polohy obsahuji pouze vysoce chladnomilné druhy tzv.
columellovych faun.

Zatimco u pid obecné plati, Ze jejich vyvoj od svrchniho pleistocenu ke spodnimu obecné sili (a méni se tudiz
jejich pfislusnost k rdznym paleopedelogickym provinciim), plati o sprasich, Ze klimatické a paleoekologickeé pod-
minky jejich vzniku byly totoZné v prib&hu celého pleistocénu. Zadné rozdily glacidlnich faun spodniho pleistocénu
viéi pleistocénn stfednimu ani svrchnimu nelze konstatovat. To plati i v piipadé, Ze jde o ta nejstarsi glacidlni obdo-
bi, pro néZ u nds nemame Zadny doklad o existenci odpovidajicich kontinentalnich zalednéni.

Z palynologickeho hlediska bylo opét prokdzano, Ze matenal sprasi i fosilnich phd spodné a stfedné pleistocen-
niho stafi je velmi nevhodny pro studium. Pylova zma, pokud se zachovala, byla velmi vzacna, takze nebylo moiné
dospét k Zadnym palecekologickym ani stratigrafickym zavérum.

Vysvétliviky k tabulce Pil. Il

1. Volne prostory, reprezentovane ostie lomenymi puklinami v hori-
zontu B rubefikovaneho braunlehmu. Vybrus 15 - sekee BJL
Zvétieno 30kral.

Relikly plvodnich segregatii v humoznim horizomu A rubefiko-
vaneho braunlehmu. Vybrus 16 - sekce Bfl. Zvéizeno 30krat.

l. Fosilni mékky3i spradového komplexu od Sedlce u Mikulova.
Pozn.: v kolonce ekol. jsou &isly uvedeny zakladni ekologicke
poiadavky druhl podle Lozka (1964): 4 - step, 5 - oteviend stano-
viste, 7 - ekologict indiferenti, & - vihki slanovisié,
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Pil. IV

Vysvétlivky k obrazkim l. Slabe pseudooglejeni a nasledna rekalcifikace v horizoniu B
zemitého rotlehmu. Vybrus 17 - sekee BYI1L Zvétieno 30kral.

1. Lokality spodné a sifedné pleistocennich sprafovyeh sérit na jizni 2. Polyedry té&sné vnirini stavby prostoupene uzkymi puklinami hori-
Moravé (s vyzna¢enim rozsifeni spragi dle Zebery 1968). zontu B nerovnoméme rubefikovandho braunlehmuo. Vybrus 20 -
| - Vedrovice; 2 - Dolni Véstonice II; 3 - Mikoalov-Kinberg: 4 - sekce Cl-1. Zvétseno 30krat.
sedlec; 5 - Boretice; 6 - Yelke Pavlpvice; 7 - Uvn[}f; & - Milovice,

2. Geologicka mapa okoli Sedlce, Pril. V
| - deluviofluvisint sedimenty; 2 - deluvidlni, hlinitopistité sedi- . Diléi braunlehmove plazma (napi. v pravém dolnim kvadrantu), le-

nenty; 3 - SP“";'E;‘* - pisky a EI_E"_‘}' (batlen); 5 - 'f"-'iP““éJ-'-]}' (baden); mujici stény pfivodnich drah. Horizomt B spodniho, hnédé
6 - balvany piskoved; 7 - fosilni pady, 8 - soliflukee; 9 - sesuvy; ozemnéneho, nasiedné illimerizovaného braunlehmu. Vybrus 24 -
10 - dejekéni kuzel; 11 - rekultivalni zafezy, 12 - studované profily. sekee CJIL Zvétieno 30x.

. Sedlec - spradova série v 5.-j. zdfezu, 3
| - sprade, misly premisiéne; 2 - nejmladii sprade; 3 - pidni hori-
zonty A a B, misty pfemisténé; 4 - karbondlove horizonty; 5§ -

T

. Braunlehmovi konkrece v horizontu B illimerizovaneho braunleh-
mu. Vybrus 24 - sekee Cf11 Zvétieno 30kril.

vzorky pro uréeni malakofauny; 6 - vzorky na pylove analyzy; 7 - Pl VI
vzorky pro mikromorfologicke uréeni fosilnich pdd; 8 - vzorky na '
paleomagnelické datovani; 9 - pedokomplexy v profilech A-D, I. Hojne fosilni koprogenni elementy Zizal v humaznim horizon-

tu A {forma humusu je mul} spodniho, hnédé oczemnéného
a nasledné illimerizovaného braunlehmu. Vybrus 25 - sekee C/IL

uvadéne v textu,
4. Sedlec - rekultivaéni zafez v.-z. smén.
| - sprase; 2 - humdzni, inicidlni phdni horizonty; 3 - horizont B Zverseno I0krdr.
rubefikovansho braunlehmu; 4 - Sedozelend vapnité jily (baden; 2. Duo jako VIf). Vybrus 25 - sekee C/fII. Zvétieno 30krit.
5 - vzorek pro mikromorfologicke uréeni fosilni pidy.
Phil. VII
1. Horizont B hnédé azemnéncho, mechanicky porudengho braunle-
hmu, Vybrus 27 - sekce CfIIL. Zvétieno 30krat.

Vysvétliviy k priloham 2. Nepravidelné paprséité omezene pseudoglejove konkrece (upros-
, tfed) z faze druhotného pseudooglejeni. Horizont B svrchniho hnédé
PeL T ozemnéneho illimenzovaného braunlehmu. Yybrus 29 - sekee Dyl
L. Skladba horizontu B bazilniho rubefikovaného braunlehmu, Vy- Zveétseno 30krit,
brus 7 - sekce AJl Zvétieno Ikrit,
2. Braunlehmovi konkrece v horizontu B rubefikovaného braunieh- Fiil. VIII
i, vystupujiciho ve sténé ptivracene k 1. Vybrus 13 - obr. 4. 1. Dii¢i braunlehmové plazma s dochovanymi pfiristkovymi zénami

Zveélseno 30krat. Crer o ; - , ; :
a fMuidalnimi strukiurami (napf. v levem dolnim kvadrantu} v hori-

zonlu A svrchniho ozemnéného illimerizovaneho braunlehmu. Vy-

PrL T brus 30 - sekce DfI. ZyétSeno 30kra.

1. Siroké irhliny, svéd&ici o redepozict a zvrstveni materidlu humozniho 2. Paraleing uspofidané Siroke trhliny v sedimentu horizontu A rede-
horizontu A rubefikovaneho braunlehmu. Vybrus B - sekee AfL. ponovaného hnédé ozemnéného braunlehmu. Vybrus 32 - sekce
Zvélieno I0krat. DIl Zvétseno 30kral.

2. Braunlehmovi konkrece koncentrické stavby v horizontu A 1éie
pady. Vybrus 8 - sekee AJL. Zv&iZeno 75krat. Foio 1. Fischer
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P. Havlicek - L. Smolikovi - J. Kovanda “E. Biizova: PLI
Loess complex near Sedlec (Southern Moravia)

1. Horizon B of basal rubified braunlehm. Thin section 7 - A/L x30.

2. Braunlehm nodule in horizon B of rubified braunlehm in exposure facing south,
Thin section 13 - fig. 4. x30.

Shor. geol. véd - A - sv. 21



PLII

1. Wide fractures indicating redeposition and bedding of humic horizon A of rubified braunlehm.
Thin section 8 - A/l. x30.

2. Braunlehm nodule arranged concentrically in horizon B of same soil. Thin section 8 - A/l. x75.



P. Havliéek - L. Smolikovi - J. Kovanda - E. Bfizova; Fl. I
Loess complex near Sedlec (Southern Moravia)

1. Voids filled with sharply bent joints in horizon B of rubified braunlehm. Thin section 15 - B/I. x30.

2. Residual knots in humic horizon A of rubified braunlehm. Thin section 16 = B/1. x30.

Sbor. geol. véd - A - sv. 21



Pl. IV

1.- Weak pseudogleyfication and following recalcification of the horizon B of earthified rotlehm.
Thin section 17 - B/II. x30.

2. Close fabric polyhedrons out by narrow joints. Horizon B of unevenly rubified braunlehm,
Thin section 20 - C/I-1. x30.



P. Havliéek - L. Smolikova - J. Kovanda - E. Biizova: Fl.V
Loess complex near Sedlec (Southern Moravia)

1. Braunlehm plasma (e.g., right quadrant, below) partly rimming supply channel walls. Horizon B

of lower, brown earthified, subsequently illimerized braunlehm. Thin section 24 - CfI1. x30.

2. The braunlehm concretion in the horizon B of the illimerized braunlehm. Thin section 24 - C/IL x30.

Sbor. geol. véd - A - sv. 21



PlL. V1

I. Numerous fossil coprogenic earthworm elements in humic horizon A of mull form of humus. Lower
braunlehm, earthified, subsequently illimerized. Thin section 25 - C/IL. x30.

2. Detto as VI/1. Thin section 25 - C/IL. x30.



P. Havliéek - L. Smolikovid - J. Kovanda ~E. Bfizova: PL VII
Loess complex near Sedlec (Southern Moravia)

1. Horizon B of the brownish earthified and disturbed braunlehm. Thin section 27 - C/TI1. x30.

2, Irregularly radial pseudogley nodules {(middle) formed during secondary pseudogleyfication. Horizon
B of upper brown earthified, illimerized braunlehm. Thin section 29 - D/ x30.

Sbor. geol. véd - A - sv. 21



Pl. VIII

1. Braunlehm plasma with preserved growth zones and fluidal structures (e.g., left quadrant, below). Ho-
rizon A of upper brown earthified, illimerized braunlehm. Thin section 30 - D/L x30.

2. Parallel wide fractures in sediment of horizon A. Redeposited, brown earthified braunlehm. Thin sec-

tion 32 - DyIL. x30.
Photomicrographs by 1. Fischer
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