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Abstract: The paper brings the resultz of palynological analyses of four newly exposed sections in the peat sediments at Stonava and their
correlation with the previous palaeobotanical studies. The main goal was to elucidate the stratigraphic position and paleogeographic develop-
ment of Stonava fossil lake and its environs.

The locality presents a typical transition type of a peat bog. Statigraphically, it belongs 1o the Holsteinian interglacial and its plant succession

falls into four phases:
[ (AY-A - cool pine-birch forests, A, - cool birch-pine forests

1. (B} - temperate o warm early stage of the warm phase in typical interglacial, spruce phase, tirst mixed groves
I (Cy - interglacial climatic optimum, fir-hombeam phase, climax stadium of mixed thermophilous groves, expansion of alder clumps
[V. (D) - cooling, reappearance of pine-birch forests, D, - fading of mixed groves, reduction of alder clumps, marked cooling, D, - expansion of

spruce forests, scarce alder clumps, slow improvement of climate {wanming).

'{".:','c.ﬂ,'_f geologicky wstav, Kidrov [310/3, 118 21 Praha !

Lens-like wedging out layers of organic sediments which
are geologically considered as pertaining to fossil Stona-
v Lake, were discovered between the villages Homi
Suchi and Stonava (Karvina district) in the Ostrava re-
gion. Samples of the sediments underwent a pollen
analysis.

Results of the palynological study of these sediments
were compared with analyses performed here some thir-
ly years ago by V. Kneblova-Vodickova (Kneblova 1957,
1958a,c, Kneblova-Vodiékova 1961b, Kneblova-Vodic-
kova, Macoun et al. 1965).

Field works at the Stonava locality were carried out
during the years 1983-1984,

Profile No. I and IOV was sampled with an interval
of 0.1 m, profile No. II in a combined way - as indivi-
dual samples, the lower and upper part after 0.05 m, and
ane metre was taken in form of monoliths into canisters
sizing 0.5 x 0.1 x 0.1 m (100 samples per (.01 m).

During the laboratory processing a modified method
of the acetolysis described by G. Erdtman (1943, 1954)
wias applied. To clear of the mineral constituents (clay,
sand), the samples were dissolved in cold hydrofluoric
acid. Glycerol was used as a medium for microscopic
biological preparations.

The data obtained from the microscopic analysis were
evaluated in a way allowing construction of pollen dia-
grams. The sum of the found pollen grains of wood (AP)
and herb (NAP) taxa was considered to make up 100 per
cent. Spores and remains of other represented groups were
not included into the total sum, just referred to it. The
actual numbers of pollen grains and spores in the indi-
vidual samples were presented in tables (Brizova 1986,
1988b). The pollen diagrams (1-4) show the develop-
ment and character of the vegetation in the individual
periods. Where Lhe curve was inexpressive, the values
were 10x overestimated.

The pollen spectra were stratigraphically interpreted
on the basis of their composition. Classification of the
individual developmental stages (phases) of the vegeta-
tion during the interglacial followed that by ]. Dyakowska
(1952) and partly by V. Vodi¢kova (Kneblova 1957,
1958a, 1958c, Kneblova-Vodickova 1961b, Macoun et
al. 1965).

The palynological evaluation included 1357 samples
(297 preparations). Altogether 3 profiles were sampled
and the fourth one was evaluated for comparison being
previously analysed also by V. Vodi¢kova (Stonava-
Katefina). The construction of the pollen diagrams
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counted with more than 500 pollen grains of AP in one
sample.

The development of the vegetation generally corre-
sponds to what has so far been kmown as the Holsteinian
(Mindel-Riss) interglacial.

The taxonomic nomenclature follows the List of vas-
cular plants of the Czechoslovak flora (Dostal 1982].

Geology of the locality and its wider environs

Fossil Stonava Lake was located in the SE part of the
Ostrava glacigene Basin, in the today’s Orlova plateau.
Iis relief bears a character of a flat upland which 1s a result
of sedimentation and erosion phases of glacial and inter-
glacial cycles on the one hand and sedimentary and
denudation processes after a final retreat of the conti-
nental ice sheet on the other. Solifluction and eolian sedi-
menlation by the end of the Middle and in the Upper
Pleistocene were the main modellation factors during the
younger phases.

In the NW the Ostrava Basin abutes on the Opavska
upland, in the SW on the Moravian Gate, and in the § on
the Podbeskydska vpland (fig. 1).

Hydrographically the area belongs to the Odra river
basin. The surroundings of the locality is being dewa-
tered by the Ludina into the Ostravice and the Stonavka
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I. Synoptic map of the Stonava locality wider surroundings. 1 - signif-
icant phytopaleontological localities, 2 - state border, 3 - boundary of
the presumed extent of the Elsterian glaciation, 4 - boundary of the
presumed extent of the Saalian glaciation, 5 - boundaries of crographic
units, 6 - Nizky Jesenik Mts., 7 - Opavski upland, 8 - Ostrava glaci-
gene Basin, 9 - Moravian Gate - Odra part, 10 - Podbeskydska upland,
L1 - Moravskoslezské Beskydy Mits.
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into the Ol3e which are the right-handed tributaries of
the Odra river.

The locality and its wider environs have moderate and
humid climate with annual precipitation rate around
750 mm and the mean annual temperature 8 *C (comp.
Atlas of the Climate of the CSR 1958).

From the viewpoint of the geological structure, the
locality and its wider environs are situated in the Car-
pathian Foredeep separating the Bohemain Massif from
the Western Carpathians. The Upper Carboniferous base-
ment exhibits a rugged relief (Mencik et al. 1983).

The Carboniferous relief was buried by the Miocene
deposits of which the most significant are lower Badeni-
an sediments (the Moravian). The formation is built of
basal clastic rocks and calcarecus claystones with sandy
intercalations. Somewhen between the Karpatian and
Badenian, along with the sea regression, flysch nappes
of the upper Stynan phase began to thrust over the s.
margin of the Osirava Basin. Consequently, the conti-
nental sedimentary and denudation cycle started here. In
the Pliocene and Lower Pleistocene, after a definitive
regression of the sea, a drainage in certain parts identical
with the course of the presemnt streams was formed (Ma-
coun 1930a). This is documented by the occurrence of
fluvio-limnic and fluvial sediments haphazardly scattered
over the pre-Quaternary bedrock. Stratigraphically, they
fall in with the transitional Pliocene-Pleistocene period.
Usually they bear a collective designation preglacial sedi-
ments because their origin precedes the oldest continental
glaciation period.

The main sedimentary cycle immediately related to the
sediments of fossil Stonava Lake started in the Middle
Pleistocene when during the Elsterian glacial the Scandi-
navian continental glacier shifted far to the S and reached
as far as the Ostrava Basin. Within the Elsterian glacial
two transgressions of the glacier stratigraphically inter-
preted (Macoun 1980b) as separate glaciations (glacials)
took place here. By the end of the interstadial, separating
the Lower and the Upper Elsterian and in the anaglacial
phase of the Upper Elsterian, fluvial gravels of the main
terrace, namely its lower and locally also its middle part,
were being laid down in the valleys of the sireams. The
fluvial complex of this terrace is the stratigraphic index
horizon terminating the sedimentation of the Lower El-
sterian glacial cycle. Its sedimenls are overlain by the
limnic formation deposited during the cataglacial phase
of the Upper Elsterian glaciation with continuation to
the anaglacial phase of the next, i.e. the Saalian glacial
(s.1.). In places this limnic horizon is overlapped also by
the fluvial gravel of the upper accumulation of the main
lerrace.

This limnic horizon is the second marker in the Ostrava
glacigene Basin, In the places free of glacial sediments
the fluvial sedimenis of the main terrace have a special
stratigraphic significance. The sediments of interglacial
Stonava Lake refer also to the limnie sedimentary complex.
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? Skerch mup of the Suuh:l Stonava region with the sedimentary basin
and palvnologically evaluated sediments. 1 - Stonava-Katefina pro-
file, 2 - profiles evaluated by V. Kneblovia-Vodickova, 3 - profiles
evaluated by the author, 4 - Stomava Lake sediments (aocording 1o M.

Basicka and 1. 'll}':ﬁl."t'kl

Fossil Stonava Lake was silvated among today’s
Hawvifov, Dolni and Homi Sucha, Albrechtice and Stona-
va (fig. 2). Iis shape was irregular with many embayments
i the hilly belt of the moraine relief. Maximum detected
thickness of its sediments makes here arouul 5 m. The
formation base lies at the altilude of 260-265 m and the
surface does not exceed 275 m (Tyracek et al. 1983).

The limnic complex andfor the upper accumnulation of
the main terrace 15 overlain by a formation of sediments
of the Saalian glacial falling inlo two glaciations - the
lower and the upper Saalian and contingently into their
oscillation stages. Total maximum thickness ol the gla-
cial sediments in the Ostrava region is about 100 m.

After the recession of the last ice sheet from our terri-
tory mainly fuvial, deluvial and eolian sedimentation
cradually remodelling the glacial relief followed.

During the mnterstadials and mnterglacials the tluvio-
limnic, limnic, organic and organogenic sedimentation
prevailed.

The dominating sediment of the present relief as (o the
areal extent is an extensive loess cover of the last glacial.
Ulacial sediments crop out as a rule just on steeper, W-
oriented valley slopes.

}fegetatinnal development
In the wider surroundings of the locality

Deposits with plant remains and fossil organic sediments
suitable for a pollen analysis are very widespread and
ubiquitous in the Osirava region, however, hey do not
always show a complete vegetational development in the

area. The geological record of the localities suitable for
a floristic study is incomplete and so far we have failed
to find the deposits of all Quaternary stages (e.g. Eem-
sian interglacial, Weichselian interstadials and the last
Weichselian stadial).

The oldest palynologically evaluated sediments come
from the Lower Pleistocene of the Koberice locality
(Vodickova 1981) and from the base of the clay pit of the
Hluéin brickyard (Vodiékova in Macoun 1980a).

The bog deposits at Skfecon (Kneblova-Vodickova
196la,b, in Macoun et al. 1965}, in Ostrava-Muglinov
(Opravil 1964, 1963), al Katefinky near Opava (Kne-
blova-Vodi¢kova in Macoun et al. 1965, Opravil 1960a,
196la) are daled to the younger stage of the Elstenan.

The Holsteinian interglacial was palynologically
proved in the sediments of fossil Stonava Lake (Bfizova
1986, 1988a,b, Kneblova 1957, 1958a,c, Kneblova-
Vodickova 1961b, in Macoun et al. 1965).

Some more precisely undated phase of a cool oscilla-
tion from the Saalian glaciation period is reflected in the
flora at the locality Repisté near Paskov (Ambroz - Kne-
blova 19539).

Vegelation of the Saalian-Warthian interstadial has been
preserved in bog and nekron mud lavers in the sediments
ol the Saalian glaciation near Stara Béla s, of Ostrava
{Kneblova 1957, Kneblova-Vodickova in Macoun et al.
1965).

The Weichselian ice sheet did not reach the Ostrava
regon, however it tmarkedly influenced the local vegeta:
ton. Vegetation of the cool stadials was recognized at
Bruiperk {(Kneblovia 1958b, Kneblovi-Vodickovil in
Macoun et al. 1963) and Zabifeh (Kneblovi-Vodickova
1961a, in Macoun et al. 1965). A slight climatic change
in the vegetstion of this glacial was reflected in the Cesky
Tésin sediments (Kneblova-Vodickova 1962, 1963).

The oldest Quaternary palynologically proved sedi-
ments from Koberice (Vodickova [981) might have
originaled in some Lower Pleistocene period, probably
at the turm ol the Pliocene and Lower Quatermary. The
stratigraphic position and the overall paleogeographical
development of the area indicate that the warm period
best corresponds to the oldest interglacial - the Tiglian
(Macoun 1980a), because the proportion of Tertiary types
- g, Tsuga, Pterocarva, scarcely even Carya, Ligui-
dambar etc. in the composition of the plant assemblage
is higher. The origin of the organic sediment relics from
the base of the clay pit of the Hluéin brickyard is of the
same date (Vodickovd in Macoun 1980a). Here the rep-
resentation of the genera Carya, Pterocarya, Engel-
hardtia, Liquidambar, Tsuga, Taxodium, Osmunda is also
quite strong. The vegetation of this interglacial devel-
oped also from climatically undemanding assemblages
to climatic and vegetation optimum with mixed forests
in which deciduous woods prevailed.

The decaying Elsterian ice sheet retreating from the
Ostrava region left behind its deposits and an almast veg-
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etationless landscape. In this time the peat bog deposils
found at Skieéon (Kneblova-Vodickova 1961a,b, in Ma-
coun et al. 1965), in Ostrava-Muglinov (Opravii |.c.), at
Katefinky near Opava (Kneblova-Vodickova in Macoun
et al. 1965, Opravil 1960a, 1961a) were sedimenling.
After the glacier recession the climate improved and the
vegetation was represented by semiclosed deciduous for-
ests. Later on, vegetation with some elements of Tertiary
flora (genera Carva and Juglans) spread out quite rapid-
ly. The forests were mostly coniferous, composed of g.
Pinus with a slight admixture of some deciducus trees
like Quercus, Corylus etc. They were alternating with
steppe assemblages with g. Geranium, Helianthemum,
Scabiosa, Artemisia, Centaurea, Campanula, Epilobium,
Plewrospermum, etc. Along the rivers and oxbow lakes
field forests spread out.

This warm period 1s separated from the next one by
a prominent cool oscillation. This is indicated by a layer
of a compressed moss (of a typically arctic species)
Paludella squarrosa overlying the Muglinow peat bogs
(Opravil 1964). The vegetation corresponds (o Arctic 10
Subarctic climate when herbal formations dominated m
the Ostrava region. The arboreal taxa are represented by
g. Pinus with a slight admixture of p. Betla, Picea, Al-
mis, Salix and Larix.

During the climatic and vegelation optimum of the
Holsteinian interglacial (Mindel-Riss) Jarger parts of the
Ostrava repgion were covered by swamps, peat bogs and
large lakes. The largest one was in the Sucha-Stonava
area with more shallow bays and a coastal marginal belt
overgrown with swamp vegetation (Brizova l.c., Kne-
blova l.c., Kneblova-Vodickova 1961h, in Macoun et al.
1965). The development of the vegetation in this period
started with thin pine-birch forests, during the climatic
and vegetation optimum changing into mixed [orests, and
again faced the colder climate reflecting the readvance
of the glacier toward the S. During the optimum of the
Holsteinian interglacial the Ostrava region was covered
wilh extensive, rich mixed forests. Deciduous, more ¢li-
matically demanding woods were represented by the
assemblage Quercetum mixtum. Margins of lakes were
still overgrawing with alder (Afnus).

During the next glacial the Ostrava region was cov-
ered with the Saalian glacier again. Gradual cooling of
the climate impeded the vegetation development. Its re-
construction is difficult at the present because Repisté
near Paskov (Ambroz - Kneblovi 1959) with supposing-
ly cool glacial vegetation from some period of this
glaciation is the only locality studied.

From this more detailed review, ensue certain regular-
ities in the development of vegetalion and in preservation
of some elemenis of Pleistocene flora (e.g. Prerocarya,
Carya, llex, Buxus, Osmiunda etc,) already from the Ter-
tiary, and subsequent gradual reduction of these types
during the Holocene up to the present,

The development of the Holocene vegetation on this
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area was studied and analysed by V. Vodi¢kovad (Kne-
blovd 1955b, 1956b) and E. Opravil (1960b,c, 1961b,
1962, 1963). Holocene sediments with plant material
were discovered at Osirava-Hefmanice, Ostrava-Svi-
nov, Ostrava-Radvanice (Kneblovd 1955b), Mexiko s. of
Klimkovice and in the Odra River valley (Kneblovd
1956b}. The Atlantic, Subboreal and Subatlantic stages
are recorded in the NHKG section (Kneblovd 1955b),

Peat bogs and development of forests in the Holocene
in the Beskydy Mis. were investigated by M. Puchmaje-
rova (1945), H. Salaschek (1935}, V., Kneblova-Vodi¢kovi
(1966). The development of the Jeseniky forest vegeta-
tion was described in a comprehensive work by J. Nozicka
(1956).

The Ostrava region was of a great importance for the
development of the Central European vegetation. The
repeated advances and retreats of the Scandinavian ice
sheet allowed the plants 1o migrate to the S and back to
the N (Podpéra 1921, Szafer 1927). In J. Dostal’s {1960)
concept the Slezska lowland and the Ostrava region be-
long to the Silesian foothill and lowland belt (Subcarpa-
ticum silesiacum). Here, mesophyte and xerophyte ele-
menls permeate with a slight admixture of Carpathian
flora. In Silesia termophilous vegetation spreads mainly
along the marginal highlands of the Ostrava Basin. Xero-
therm associations were thoroughly described by
J. Vicherek (1959}, 5W of Osirava a cultivated land prevails.

The Ostrava region vegetation of today is of a rather
humid character (Balatova-Tulackova 1952, 1954, 19535,
Smarda 1953). However, more climatically demanding
assemblages can be found here too (Kneblovd 1955a,
1956a, Podpéra 1921), some of them occurring secondar-
ily on dumps and along railway banks (Hejny et al. 1973).
Forests have been strongly changed by man’s impact,
deciduous and mixed grooves were changed into mono-
cultural forests of spruce (Picea). The natural character
of the vegelation has been disturbed particularly by black
coal mining and associated industry.

Pollen analysis

Locality Stonava-Horni Sucha

Samples of profiles Nos. I, IJOV and Il come from expo-
sures of lenslike thinning out peat remains of fossil
Stonava Lake NE of the community Homi Sucha (see
fig. 2).

Profile No. |

On November 1st, 1983 the samples were taken directly
from the face of the lens of organic sediments {(per 0.10 m
from the base upwards, the last sample per 0.05 m) and
numbered 1-14.



Characteristics of the sediment

0-0.25 m - dark brown peat with clay and scarcely with
wood remains

0.25-0.80 m - dark brown peat with scarce wood frag-
ments and seeds

0.80-0.95 m - black-brown peat with a strongly concen-
trated organic substance, at the base of the layer wood

fragments

{}.95;1.25 m - rusty brown, strongly compressed peat
with a plenty of seeds

1.25-1.35 m - faintly dark brown, strongly grained, sandy
and micaceous clayey silt, still strongly humiec with
scarce plant remains

1.40 m - the bedrock
The samples were analysed according to the already

mentioned method. Pollen diagram No. 1 (Fig. 3) illus-
trates most completely the development of vegetation in
Stonava Lake and environs.,

Profile No. [/OV

Except for the profile No. I described above, 6 informa-
tive samples taken from a sequence of rather anorganic
sediments of Stonava Lake not far from the mentioned
exposures, were palynologically evaluated. Their strati-
graphic position was interpreted with help of complete
profile No. L

Characteristics of the sediment

| - grey brown, grey and light or brown micaceous loess
loam with a humic horizon, at the surface aboult
(1.05-0.10 m thick, at the base an intensively rusty
dotted, some 0.10 m thick layer, Fe-coloured {(sample 1)

2 - grey, brownish (humic) and bluish laminated clayey
silt, a lens of light grey medium-grained sand, abruptly
wedging out toward the S and then dark brown clay
with a strong admixture of organic remains continues.
Al the base there is a ca. 0.02-0.05 m layer passing
into light grey, yellowish and rusty medium-grained
sand (sample 2)

} - bluish grey silty clays, in upper 0.10 m lenses of
a strongly humic interrupted layer (sample 3). 3b -
brown, in places violet- and rusty-shaded and grey
marly silt

4 - violetish, medium-grained sand with darker clayey
layers

3 - dark brown clayey peat, in lower 0.10 m with
interlayers of grey and brown-grey sands (samples 4C,
4B, 4A).

Samples 1, 2, 3 were taken informativement with re-
spect to the sediment type, samples 4C, 4B, 4A from
a peat lens (interval 0.10 m) while the distance between
the two sections was approximately 0.70 m. Pollen dia-
gram No. 2 (fig. 4) illustrates the developmen of the
vegelation cover.

Profile No. I

On April 5th, 1984, another samples were taken from the

lens of organic sediments {in a similar way as in the pre-

vious exposures): 1-10and 1/4-4f4 per 0.05 m, 1/2-5042

and 1/3-50/3 per 0.01 m. Altogether 114 samples were

analysed with the uppermost one being negative.
Characteristics of the sediment

About 0,30 m - waste dump

0-0.05 m - clay

0.05-0.20 m - sandy clay with a peat admixture

0.20-0.70 m - grey or yellow-grey sandy clay with a peat
admixture (0.20-0.30 m grey-yellow, 0.50-0.70 m
rather yellow)

0.70-0.80 m - sandy clay with a negligible organic ad-
mixture

0.80-1.20 m - grey-blue peat with an anorganic admix-
lure

1.20-1.75 m - dark fen peal

1.75 m - bedrock
Pollen diagram No. 3 (fig. 5) presents the onset and

the whole climatic and vegetation optimum of this inter-

glacial (Mindel-Riss).

Locality Stonava-Katefina
Profife No. i

The sampling and palecbotanical analysis of the profile
was already performed by V. Vodi¢kovd (Kneblovi
1958c). The samples come from a borehole situated on
the e. margin of the fossil deposit, SE of the village Kateri-
na (Novy Svét). Therefore the organic sediments have
already been markedly mixed with an anorganic material
and intercalated by sandy layers.

Even here the pollen analysis was carried out for the
author’s own comparison. However, most samples ap-
peared 1o be sterile and just Nos. 6, 15-20 and 22 were
positive,

The stratigraphic position was inferred from the re-
sults of V. Vodickovi and plotted into the pollen diagram
No. 4 (fig. 6).

Characteristics of the individual vegetation
phases

Based on the geological position and development of
vegetation identified by the pollen analysis, the organic
sediments of fossil Stonava Lake are being referred to
the Mindel-Riss (Holsteinian) interglacial, what accords
also with the conclusions of V. Vodiékova (Kneblova
1957, 1958a,c, Kneblova-Vodi¢kova 1961b, in Macoun
et al. 1965).

The course of representation of the individual main
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wood species in my pollen diagrams more or less corre-
sponds with the above author’s results. In .th': course of
the whole period climatically less demanding woods as
Pinus and Betula prevailed even in the spans generally
characterized as periods of mixed and deciduous groves
(IInd and IIlrd phase).

The most important wood species for the evaluation
of their succession were, except for the mentioned genera,
aiso Picea, Alnus, Carpinus, and Abies. Other deciduous
woods of the group Quercetunt mixtim, were less impor-
tant. The vegetation characteristics of this interglacial was
completed with climatically demanding plants sometimes
designated “exotic” because they do notl grow on our ter-
ritory any more: Hex cf. aquifolium, Buxus cf. sempervi-
rr.-r.w,' g. Prerocarya, Juglans, Osmunda clavtoniana.

In my pollen diagrams pollen grains of woods typical
ol the Tertiary and older periods also appeared, e.g. g.
Carva, Sequoia, Symplocos, a grain from the group Nor-
mapolles. The grains may have originated from a small
number of specimens surviving on this area from even
warmer periods or an advance growth from nol very re-
mote refuges, or the grains may have been redeposited
from older sediments.

Problematic was also a find of pollen grains of the ge-
nus Abies diferring from a normal type. For the present
they are indicated as Abies-Typ. Whether it was Abies
fraseri Poiret, distinguished in some profiles of this age
on the Polish territory (but on the basis of macroscopic
anilysis only), is uncertain.

Using the compiled pollen diagrams the author ob-
served the vegetation development and made comparison
particularly with the earlier published diagrams from the
same locality (Kneblovd-Vodi€kovd in Macoun et al.
1963) and with Polish profiles (see Stratigraphic evalua-
tions, mainly Nowiny Zukowskie (Dyakowska 1952).

Based also on results of palynological studies at other
localities, the Holsteinian interglacial succession (Mind-
ei-Riss) in Stonava Lake is classified in this paper into
four stages:

L {A) - is divided into the older phase I (A)) and the
younger phase L(A,).

A, - in the wider surroundings of Stonava Lake Subar-
ctic pine-birch forests just with a siight admixture of Pi-
ceda, Abies and some deciduous woods were widespread.
In more distant regions probably more climatically
demanding deciduous woods could survive, namely g.
Pterocarya, Hex cf. aguifolium, Buxus cf. sempervirens,
of fems Osmunda claytoniana. Cooler climate is docu-
mented by the occurrence of the genera Ephedra, Juni-
perus, Selaginella, Equisetum, Lycopodium, Centaurea,
and Arremisia.

Welter ecotypes around the lake were still sporadical-
ly inhabited by Ainus and Salix. The basin margins were
cvergrown mainly with Carex of the family Cyperaceae
and grasses of the f. Poaceae. G. Sparganium, Typha la-
tifolia, Menyanthes trifoliata were present too.

A free water level was indicated by the genera Pota-
mogeton, Nymphaea, sometimes Nuphar, Trapa, Myrio-
plyllum,

A, - the younger phase was characterized by Subarc-
tic birch-pine forests. Admixture of other wood species
was very slight: g. Quercus, Fraxinus, Tilia, Carpinus,
Ulmus, Picea. In the undergrowth Corylus, Buxusct. sem-
pervirens, and Hedera occurred. Clumps of alders around
the lake were still inexlensive. Accompanying herbs were
mainly the representatives of the f. Cyperacege and
Poaceae, swamp and water vegetation. The species com-
position of other assemblages was variegated t00. In the
undergrowth ferns mostly of the f. Polypodiaceae and
g. Equisetum were present, climatically more demand-
ing Ovmunda claytoniana was sporadic,

Accompanying organism groups ascertained in both
the phases were g. Hystrix, Pediastrum, Entophiyctis lo-
bata, group Ascomycetes, Tilletia sphagni, Microthyrium
micrascopicum, tests of Amphitrema flavum. The propor-
tion of the herbal and wood components was equal during
the whole stage, sometimes the amount of pollen grains
even slightly overtopped that of the woods.

I1. (B) - in my opinion, this stage represents the start
of the climatic and vegetation optimum of this interglacial.
In the beginning , the cooler climate is still fading out
and g. Pinus and Betula dominate in the forest assem-
blage. However gradually they start 10 be substituted by
climatically more demanding woods, and later on mixed
and deciduous graves (g. Quercus, Fraxinus, Tilia, Carpi-
nus, Ulmus, Acer, lesser Fagus) prevail. This stage is
being designated also as the spruce one because in this
time Picea pets more widespread. Other comfer pene-
trating into the growths was Abies. Of shrubs, g. Coryius,
Frangula alnus, Buxus cf, sempervirens, Ilex cf. aquifo-
liwm, Lonicera, Juniperus, Hedera were frequent. An
impartant wood indicating this interglacial was Prero-
carva. By the end of this period the basin margins were
densely overgrown with clumps of alders. This indicates
a considerably humid climate.

Herbs were represented mainly by the types of the fam-
ilies Cyperaceae and Poaceae. Waler margins were
rimmedd by an association with g. Sparganium, Typha ln-
tifolia, and the water surface was overgrowing with
Potamogeron, Myriophyllum and Nymphaea. Peat-bog
and swamp vegetation was represented by Utricularia,
Comarwm, Polygonum, Bistorta, Iris, and Menyanthes
trifoliata. Moss of the g. Sphagmum also continuously
coated the peat-bogs. Herbs of other assemblages were
variegaled - g. Rumex, Artemisia, species of f. Rosaceae
are worth mentioning. Plant assemblages were enriched
with ferns of f. Palypodiaceae, g. Equisetum, Lycopodi-
um, lesser Osmunda claytoniana. Other organism groups
were also frequent (see the pollen diagrams).

In this stage particularly climatically more demanding
vegetation appeared and developed - climate got feel-
ingly better (warmer and humid). The forest formation
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. 3 = grey 1o prey-yellow sandy clays with peal, 4 - sandy clays with an organic admixture, 5 - peat

5. Pollen diagram No. 3: Sionava-Homi Suchd 1986 (55). 1 - clay, 2 - sandy clays with a peat admixture

with an anorganic admixiure, 6 - fen peat, 7 - Pinus, 8 - Betula, 9 - Cyperaceae, 10 - Poaceae, 11 - APINAP, 17 - AP, 13 - NAP
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started to preponderale. For the present, the question of
the pollen grains of “exotic™ woods of g. Carya, Tsuga,
Abies-Typ, etc. found in the pollen spectrum remains
open.

IMI. (C) - involves the vegetation and climatic optimum
of the Holsteinian interglacial. Climatically more de-
manding assemblages became stabilized,

The studied area was covered with rich mixed forests.
More demanding deciduous woods were represented by
g. Quercus, Tilia, Carpinus, Ulmus, Fraxinus, Acer, Fa-
gus, Juglans, Pterocarya, with an admixture of Pinus,
Betula, Picea, Abies and Larix. Rich undergrowth was
formed mainly by g. Corylus, Lonicera, Cornus, Buxus
cf. sempervirens, Hex cf, aquifolium, Rubus, Frangula
alnus, Juniperus, Hedera,
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This stage is also called as fir-hornbeam. In my pol-
len diagrams the pollen grains of both woods formed
a continuous curve with culmination peaks. In diagram
No. 1 we can observe firstly two culminations of Abies
succeeded by a sole maximum of Carpinus, in diagram
No. 3 the maximum of Carpinus precedes that of Abies.

The species of the herbal undergrowth varied, percent-
age of the individual taxa was lower, and increased
slightly by the end of this period.

The mentioned assemblages were completed with fre-
quent, climatically demanding fern Osmunda claytoniana
whose spore curve has two prominent peaks. Other types
as f. Polypodiaceae, g. Sphagnum were less frequent.

Water margins were densely overgrowing with alder
clumps and swamp vegetation.
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&. Pollen diagram No. 4: Stonava-Katefina 1986 (SK). | - clay and peat mixture, 2 - sandy clay, 3 - peat with clay and
sand streaks, 4 - peat with clay and sand layers, 5 - peat, 6 - clay, 7 - quicksand, 8 - Pinus, 9 - Betula, 10 - Cyperaceae,

11 - Poaceae, 12 - APfNAFP, 13 - AP, 14 - NAP
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Again, the problem with the occurrence of pollen grains
of “exotic” plants (Tsuga, Carya, Abies-Typ) remains
unsolved.,

IV. (D) - this stage is divided into an older IV.(D))
and a younger IV (D.} phase.

D, - this period brought gentle cooling manifested by
reextension of the genera Pinus and Betula. Rich mixed
forests and alder clumps suddenly recessed. Some cli-
matically more demanding woods were still present:
Quercus, Corylus, Carpinus, Buxus cf. sempervirens.
Spruce growths were more common again.

On dry, deforested areas flora of cool forest-steppes
and steppes proliferated (g. Ephedra, Scabiosa, Artenti-
sia). In this period the decrease of the wood species
composition was considerable, however I am of the opin-
ion that we cannot speak about tolal deforestation in the
sense of V. Vodi¢kova (Kneblova 1957, 1958¢). This was

probably the period of the Scandinavian glacier oscilla-
tion and its advance to the §.

D, - unlike the preceding period, this was warmer
again but still cooler than the IInd phase of the inter-
glacial. Vegetation was characterized by pine forests
with anadmixture of Betula, Picea, and Abies. Still com-
paratively cool climate was indicated by g. Ephedra.
In coniferous forests also climatically more demand-
ing deciduous woods and shrubs with Corylus and
Buxus cf. sempervirens started to appear. The amount
of herbal types increased, however their variance did
not exceed that in the IInd and IIIrd phase. Of fems,
Osmunda claytoniana and of mosses, g. Sphagnum were
dominant.

Pinus and Betula attained maximum on a pollen curve
in cool weather sections and recessed with the onset of
climatically more demanding mixed and deciduous spe-
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Fig. 6 - continuation
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cies. G. Pinus was represented by the species P sylves-
tris and P. cembra.

The polien curve of g. Alnus culminated after the apex
of the two preceding woods. It flourished mainly in sec-
tions with wet and warm climate. An extraordinary
development in the Stonava profiles was probably caused
by specific climatic and ecological conditions of the Os-
trava Basin (Kneblova-Vodi¢kovd 1961b).

The pollen curve of g. Corylus does not exhibit any
marked apex - its course is even throughout the profile.

The curves of the genera Abies and Carpinus culmi-
nate in the climaoptimum, after the maximum occurrence
of g. Picea.

Pollen grains of g. Fagus appeared sporadically in the
Stonava profile. This evidences its absence or just limit-
ed distribution typical of the Holsteinian interglacial.

<
o
=
e Lel
> :1
- Lk
.|1
- z‘:;%i'f b3
— - _;.-.:I___I—-':__-=I =
£ < =058 & P
£ 2 a Y25, ¥ -
Tj_l"r:'i c?_f;u_r_: E
ng =1t o L
5 5 SO D i 512
—L —— I .
AR
L |||i L
I |
S |
Cbo |
i ||||| |
| ]I]I] |
e o | | 11 I
5,00 P .
. R | .
=l 501 | IP|F*II:-=-F=-'
| 1
IR
| B
?EI’J!I RN |
I| |':|| |
N |
o ! |
N |
BRI
8.90 | AR |
— | |
9.00 , o] |
o
L I
R |
|| |
AR
|1I |
;Il |
g |
HD'I- ===
| | I
' i
il :
) 1
| |
1| |
N =
|| |

Fig. 6 - continuation

43

The occurrence of climatically demanding species of
g. Prerocarya, Juglans, Vitis, llex cf. aguifolium, Buxus
cf. sempervirens, Osmunda claytoniana 1 this intergla-
cial period is typical. They no longer grow on our territory
today.

G. Carya, Sequoia, Tsuga, Symplocos, Abies-Typ, group
Normapolles a.o. the pollen grains of which have been
found in my sediments will be subject to further studies.

Other interesting plants are being dealt with in the pa-
per by V. Vodi¢kova (Kneblova-Vodickova 1961b).

Stratigraphic evaluation

Palynological analyses confirmed the stratigraphic clas-
sification of the sediments. The investigated sediments
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were underlain by grey till identified as deposits of the
Elsterian (Mindel!) glaciation (Macoun et al, 1965). Lo-
cally the organic sediments were overlain by gravel and
gravelly sand with pebbles of Scandinavian rocks referred
to the recession stage of the Saalian glaciation, the same
as the overlying grey sands representing already calm
water sedimentation.

Above the organogenic sediments yellow sands of post-
Holsteinian (Mindel-Riss) age belonging apparently to
the advance phase of the Saalian glaciation were found.

The thickest are sandy to clayey loams overlying these
sands or directly the peat and loamified peat. In the Sucha-
Stonava environs these are probably glacigene sediments
of the Saalian glaciation {(Macoun et al. 1965).

The vegetation development was interpreted on the
basis of the compiled pollen diagrams and correlated with
that at other localities, particularly Barkowice Mokre
(Sobolewska 1952), Biala Podlaska (Krupinski et al.
1986), Ciechanki Krzesimowskie (Brem 1953), Gosciecin
(Klimaszewski 1952, Srodon 1957), Kaznow and Kre-
piec (Janczyk - Kopikowa 1981), Lublin (Srodofi 1957),
Nowiny Zukowskie (Dyakowska 1952), Olszewice (Lil-
pop 1929, 1932, Passendorfer et al. 1929, Sobolewska
1956a, Trela 1929, 1932), Susznie kolo Wiodawy (Sta-
churska 1961), Symiky (Sobolewska 1956b), Tarzmiechy
{ﬁrmtluzi 1954), Wiodawa and Koszar nad Bugiem (Sta-
churska 1955, 1957), Zydowszczyzna (Jaron 1933),
Wylezina (Dyakowska 1956), Afonasovo and Lichvin
(Gnduk 1950, Kopys (Dokturovskij 1931), Wegorzewo
(Krause - Gross 1941), Miinster {(Woldstedt 1947), Neu
Ohe (Gistl 1928), Schillingsbriicke (Heck 1930), locali-
lies of NW Germany {Rein 1955), Ummendorf (Selle
1941}, Stonava (Kneblova 1957, 1958a, ¢, Kneblova-
Vodickova 1961b, in Macoun et al. 1965), a.0. Their
mutual comparison is not within the scope of this paper.
But it can be stated here that the main criteria of the
vegetation conditions show the same character, the spe-
cificities of the individual localities are controlled by
local environment. According to my studies, the vegeta-

Tille |

tion cover corresponds with the so far known informa-
tion from the Holsteinian (Mindel-Riss) interglacial.

In agreement with J. Dyakowska (1952), in this paper
the course of the interglacial in Stonava Lake is being
divided into four stages:

Ist stage (A) falling into two phases, i.e. the older phase
I, (A)) and the younger one I, (A,). This period of pine-
birch forests is recorded in pollen diagrams Nos. 1 and 3.

IInd stage (B) is considered as the onset of the climatic
and vegetation optitnum of this interglacial. It is best
observable in pollen diagrams Nos. 1 and 3, in diagrams
Nos. 2 and 4 just partially.

[TIrd stage (C) covers the vegetation and climatic opti-
mum of this interglacial (see especially diagrams Nos. 1
and 3, in 2 and 4 the situation is less prominent).

IVth stage (D} is divided into an older IV (D,} and
a younger 1V, (D,) phase. Within the older phase there
was a sudden cooling probably resulting from a short
reacvance of the Scandinavian glacier. During the younger
phase it got warmer again. This stage is best reflected in
the pollen diagram No. 1, other diagrams indicate just the
older phase.

From the analysis of the vegetation development it
implies that my pollen diagrams cover the older period
toward the Elsterian glacial terminating shortly after the
optimum. The diagrams of V. Vodié¢kovi (l.c.) start even
after my [Ind stage and end after my IVth stage, and this
period is not recorded in my diagrams any more, All the
diagrams cover the period of vegetation and climatic op-
timum, therelore can serve lor reconstruction of a similar
vegetation cover and development of the sedimentary
basm {fig. 7).

Based on the vegetation succession during this inter-
glacial we may judge that its climate was comparatively
warm, maybe warmer than today, and very humid (Kne-
blova-Vodickova 1961b, in Macoun et al. 1965) which
was probably influenced by the local conditions of the
Ostrava region.

Following the stratigraphic classification in Central and

Stratigraphic scheme of part of the Middle Pleistocene: Elsterian-Saalian interglacial s.1.

General stratigraphy

Saalian s.1.

Elsterian-Saalizn
(Holsteinian)

Elsterian 5.1,

former CSFR Poland former GDR former USSR
{Macoun 1937) fLinder 1984, 198%) (Wiegank 1979) {Nikiforova in Lindner 1984}
OldfiZov Odra Saale I, [1 Dnépr
MNeplachovice Zbojno Dommnitz
Palhanec ] _Liwiec Fuhne . Lichvin
Slonava, Jaktaf Barkowice Mokre Holslein
Kravafe 2 San 2 (Wilga) Elster 11
MOstrava-Muglinoy . .

* . ; v - _
95kiedon I, Il Ferdynandow oigstedt Oka
Kravafe 1 San | {(Mogielanka) Elster |
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NW Europe (see Table 1) the Stonava Lake sediments
correlate with the Holsieinian interglacial (Elsterian-Saal-
tan, Mazovian I, Barkowice Mokre, etc.). In the
conception of the Polish palynological school they cor-
respond to the vegetation scheme by J, Dyakowska (1952)
at the locality Nowiny Zukowskie, which is the type lo-
cality of this interglacial on the Polish territory and,
according to my verification, in the Ostrava region too.

In the former stratigraphic conception, the Mindel-Riss
interglacial in Poland included all the following (today
separale) interglacials: Ferdynandow, Barkowice Mokre,
Zbojne. On the former GDR territory they correspond to
the Voigtstedt, Holstein and Domnitz interglacials. The
pollen analysis not infrequently contributed to the present
more precise stratigraphic assessment of these periods.

In Saxony the type localities were palynologically stud-
ied by K. Erd (1970) and based on his results the
stratigraphic position of the Holsteinian interglacial (its
upper and lower boundary) was acknowledged on the 8th
session of the SEQS in Hamburg (Jerz - Linke 1987). In
Poland, the Ferdynandow interglacial was distinguished
on the basis of paleobotanical analyses of 7. Janczyk-
Kopikowa (1975). At first, despite some differences, she
placed her profile to the Mazovian interglacial. The strati-
grapliuc position on the territory of the former CSFR
(Macoun 1985, 1987) and USSR was correlated with (hese
schemes.

Seciments from the Qstrava region, evaluated even
paleobotanically, were formerly placed to the Holsteini-
an interglacial (Mindel-Riss) (Macoun et al. 1965}, This
concerns the localities Ostrava-Muglinov (Kneblova-
Vodickova in Macoun et al. 19635, Opravil 1964) and
Skeecon I, Il near Bohumin (Kneblovi-Vodickovi in
Macoun et al. 1965). The stratigraphic interpretation of
these sediments was problematic. Originally, based on
the geological position, V. Kneblovi-Vodickovi (1.¢.)
classified them as the older warm oscillation of the Min-
del-Riss interglacial, and Stonava as the younger warm
oscillation,

My complementary study and reevaluation of V.
Vodickovii's conclusions confirmed, that the sediments
of Stonava Lake really belong o the Holsteinian inter-
glacial. However, profiles of Skiecof and Muglinov type
are hitherto exceptional on our territory, therefore reeval-
uation of their stratigraphic position without new, verified
finds, is problematic. In accord with V. Vodic¢kova's opin-
ton (Macoun et al. 1965) I suppose that the vegelation of
both localities represents some climatically less demand-
ing phase younger than the vegetation and climatic
optimum of an interglacial resembling the Ferdynanddw.

To compare with the Holsteinian, the vegetation de-
velopment of the Ferdynandow interglacial is as follows:

I. forest-tundra - Ist phase: thin pine forests with birch
and spruce

IT. mixed forests - 2nd phase: mixed pine, oak and birch
foresis with Pteridium aquilinum in the undergrowth

IIL. the first climaoptimum - 3rd phase: mixed decidu-
ous forests: oak with elm, linden and hazel, in wetter
places alders with elms. 4th phase - mixed forests with
fir and yew (oak, elm, linden, hazel)

IV. coniferous forests - 5th phase: boreal forests: pine-
birch with spruce, climate cool, humid. 6th phase - climate
cool, drier than within the previous phase

V. the second climaoptimum - 7th phase: hornbeam
forests (with oak, linden, elm, hazel), in lower situated
places alders

V1. coniferous forests - 8th phase: pine forests (with
birch, spruce and alder). 9th phase - pine-birch forests
with increasing proportion of herbs, 10th phase - pine
forests with admixed birch and spruce and a high pro-
portion of herbs

VIL forestless period - 11th phase - tundra; just shrub
willows and birches, meadows with light-loving herbs.

The floristical development of the Ferdynanddw inter-
glacial (Janczyk - Kopikowa 1975) differs from that of
the Holsteinian mainly in the presence of the Ist and 2nd
climaoptimum characterized by the absence and presence
of hornbeam and a higher proportion of deciduous wood
species. During the whole period deciduous forests alter-
nate with coniferous and spruce displays wider extension
except the vegelation optimum.

The differences between the localities Skiecon, Os-
trava-Muglinov and Ferdynandow are, among other,
caused also by ecological conditions of the individual
regions. The vegetation in the time of the peat sedimen-
tation at SkreCon and Ostrava-Muglinov points Lo
semiclosed forests with prevalence of conifers. The sed-
imentation did not markedly changed its character too.
There was also a slight development of termophilous
deciduous woods. Even V. Kneblova-Vodickova {(Macoun
et al. 1965) presumed that in the more completely pre-
served profile Ostrava-Muglinov a colder phase after the
vegetation optimum could be recorded. Comparing the
profiles Skfecon (LIT) and Muglinov, it can be stated that
it could contingently be some climatically less demand-
ing phase similar to the succession of the vegetation of
the Polish Ferdynandow.

There is no locality in the Ostrava region with any in-
dex phase providing reliable climatic or stratigraphic
classification.

The interglacial from the Zbdjno locality (Janczyk -
Kopikowa - pers. communication) is out of speculations.
From all the above described vegetation successions it
differs in the amount of pellen grains of g. Tilia (48 %) in
the ¢climatic and vegetation optimum.

The presented analysis revealed that the sediments from
Skfecoft and Ostrava-Muglinov are probably older than
the Stonava profiles. In correlation with Polish investi-
gations, they can be with the highest probability referred
to the cool phase corresponding to the Ferdynanddw,
while Stonava to the Barkowice Mokre (Holsteinian)
interglacial,
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Summary

The paper presents results of a palynological analysis of
fossil organic sediments of Stonava Lake in the Ostrava
region and reconstruction of vegetation in the course of
development of this sedimentary basin in the Holsteinian
interglacial.

Based on the development of the vegelation cover,
particularly the wood formations, the peat bog develop-
ment can be divided into four stages: 1.(A and A), 1L
(B), III. (C), IV. (D, and D,). The individual develop-
mental stages of the vegetation cover of the wider
surroundings of Stonava Lake can be briefly character-
ized as follows:

I. stage (A)

phase A - thin pine-birch forests

phase A, - thin birch-pine forests
II. stage (B) - spruce

onset of climatic and vegetation optimum, develop-
ment of climatically more demanding deciduous and
mixed graves and alder clumps

IIl. stage (C) - fir-hormbeam

interglacial optimum, final stage of mixed, climatical-

ly demanding graves and alder clumps
IV. stage (D))

phase D, - cooling down, development of climatical-
ly demanding graves fades out, recession of alder clumps,
wider reextension of pine-birch forests in both sections

phase D: - slight warming, reextension of spruce clus-
ters and alder clumps, climate colder than during the
stages II and III, but warmer than in the phase D,

These vegetation developmental stages have been re-
constructed on the basis of compiled pollen diagrams
MNos. 1-4 of which 1 and 3 were the most complete,

The climate of the Holsleinian interglacial was warm-
er in this region than today and also considerably humid,
especially in the climaoptimum, as is documented by the
plants discovered here. The humid climate probably sup-
ported the alder clumps development and influenced the
poor development of (-M, which seems to be typical of
this interglacial and region.

During the Holsteinian interglacial also climatically
demanding plants occurred in the Ostrava region, which
in fact reversely characterized this period. The arboreals
were represented by fex cf. aquifolium, Buxus cf. sem-
pervirens, Pterocarva, Juglans, Vitis, of fems Osmunda
claytoniana occurred. Some of them do not grow on our
territory any more,

Moreover, in my pollen diagrams pollen grains of ex-
otic woods typical rather of the Tertiary or even older
periods have been distinguished: g. Carya, Sequoia,
Tsuga, Symplocos, group Normapolles. Their origin can
be explained in different ways. They could be redeposit-
ed from older sediments in the case they occur in the lower
or upper part of the pollen diagram and the redeposition
is of course more frequent e.g. at clays, sands and other
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suitable deposits. The plants could also survive in this
area from climatically more favourable periods, or can
originate from an advance growth from not very remote
refupe areas.

Other problem was a find of pollen grains of Abies dif-
ferent from a normal type temporarily designated as
Abies-Typ. Whether it is Abies fraseri, distinguished at
several profiles in Poland by a macroscopic analysis only,
15 uncertain.

Principal woods were Pinus, Betula, Picea, Alnus, less-
er important were deciduous species Q-M, Carpinus,
Abies, Corylus. The already mentioned climatically de-
manding plants complete the characteristics of this
interglacial.

The course of pollen curves of significant plants sug-
gests the delimitation of the individual periods inferrable
from the increase or decrease of the main woods repre-
sentation, Less demanding woods Pinus and Betula still
prevailed even in periods generally characterized as pe-
riods of mixed or deciduous graves (IInd and ITird stage).
A typical feature of this interglacial is the absence or low
occurrence of pollen grains of g. Fagus.

From the analysis of the pollen diagrams it follows
that my diagrams cover the older period toward the Min-
delian interglacial and end sooner, shortly after the
optimum. The pollen diagrams of V. Vodickova (1.c.) start-
ed later but ended closer 1o the Riss, Roughly all the
diagrams cover the same period and on their basis
a similar vegetation cover can be reconstructed (see
fig. 7).

The resulls of the pollen analysis are an important in-
dicator of the vegetation cover development and they also
contributed to resolution of some geological problems in
the investigated region.

Stratigraphically, Stonava can be correlated {accord-
ing to Macoun 1987) with the Barkowice Mokre inter-
glacial (Lindner 1984, 1988) in Poland, the Holsteinian
(Wiegank 1979} in the former GDR classification (see
Table 1).
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Vegetace holsteinského interglacialu ve Stonaveé-Horni Suche (Ostravsko)

{ Resumé anglického rexru)
Eva Bfizova

Pfedlozeno 31, prosince 1989

Price obsahuje vysledky pylové analyzy étyf raselinnych profill z lokality Stonava na Ostravsku, Mym ukolem bylo
vyhodnotit nové profily a srovnat zavéry s vysledky palynologického vyzkumu organickych sedimentii Stonavského
jezera (V. Vodikové), a piispét tak k objasnéni problematiky paleogeografického a stratigrafického vyvoje tohoto
fosilniho jezera a jeho okoli.

V pylovych diagramech sestavenych na zikladé pylovych analyz vdech profilii je moiné rozlisit nékolik vege-
taénich fazi béhem &asti holsteinského interglacidlu. Nejkompletn&jdi byly dva pyloveé diagramy: ¢&. 1 Stonava-Homi
Suchd 1986 (SHS) a &. 3 Stonava-Homi Sucha 1986 (8S), které zachycuji poéatek interglacialu (chladnou fazi), ve-
getaéni a klimatické optimum a zdvéreénou chladnéjsi fizi.

Vyvoj vegetaéniho pokryvu byl porovnan s paleobotanickymi analyzami V. Vodi¢kové (Kneblova 1957, 1958a,1958c,
Kneblovi-Vodidkova 1961b, Macoun et al. 1965) a hlavné s profilem Nowiny Zukowskie (Dyakowska 1952) v Polsku.

Spoleenstva rostlin zjisténych palynologickymi analyzami ze vsech odkryvi odebranych na lokalitich Stonava
potvrdila, Ze lo o fosilni pfechodové raseliniste.
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Na zikladé& vyvoje vegetaéniho pokryvu, zejména formaci dfevin, je mozné rozdélit vyvoj radelinisté do &tyt fazi:
I. (A) - useky - stardi A a mladsi Ay IL (B); IIL (C); IV, (D) - tseky - starsi D, a mladii D..
Jednotlivé vyvojové etapy, jakymi prochdzela vegetaéni pokryvka na samotné lokalité a v &irsim okoli Stonavského

jezera, jsem ve struénosti charakterizovala takto:

[. (A) - A, - chladné boro-bfezoveé lesy, A, - chladné brezo-borové lesy;

II1. (B) - podédtek klimatického a vegetaéniho optima, faze smrkovai, rozvoj teplomilnych smisenych haji a oldin;
IIL (C) - interglacialni optimum, fize jedlo-habrovd, klimaxové stadium smisenych teplomilnych haja, rozvoj olsin;
IV. (DD} - ochlazeni, opét boro-brezové lesy, D, - doznivani rozvoje teplomilnych haji a ustup olsin, vyrazné ochla-

zeni, D, ~ rozvoj smréin, méné olsin, opétovné oteplovani,

V holsteinském interglacidlu rostly na tomto Gzemi klimaticky naro¢né rostliny, které byly pro ného charakteris-
licke: cesmina ostrolistd (llex cf. aquifolium), zimostraz vidyzeleny (Buxus cf. sempervirens), lapina (Pterocarya),
ofesak (Juglans), kapradina Osmunda claytoniana (podeziefi), dnes se na natem vzemi jiZ nevyskytuji.

Problematicky byl vyskyt terciérnich dievin: r. Carya (ofechovec), I5uga (jedlovec), Sequoia (sekvoje), Symplocos,

Abies-Typ, Normapolles.

Hlavnimi dfevinami byla borovice (Pinus), biiza (Betula), smrk (Picea), olSe (Alnus), mensi vyznam mély listnaté
dieviny QM, habr (Carpinus) a jedle (Abies), liska (Corylus).

klima holsteinského (mindel-riss) interglacidlu bylo na tomto izemi teplejsi ne# dnes a rovnéz znadné humidni
(vlhke), jak dokazuji rostlinné typy zde nalezené. Vlhké podnebi ovlivnilo pravdépodobné velky rozvoj ol3in a slaby

dievin @M, coZ se zd4 pro tuto meziledovou dobu typicks.

Vysvétlivky k tabulce

Stratigrafické schéma édsti stfedniho pleistocénu: elstersko-siisky inter-
plucial 5. 1.

Vysvétlivky k obrazkim

1. Piehledna mapa dirSiho okoli lokality Stonava,
E - vyznamné fytopaleontologicke lokality; 2 - stitnl hranice; 3 -
hranice pfedpokladaného rozsahu clsterského zalednéni; 4 - hirani-
ce pfedpoklddaného rozsahu salského zalednéni; 5 - hranice
orografickych celkd; 6 - Nizky Jesenik; 7 - Opavskd pahorkatina;
& - ostravskd glacigenni panev; 9 - Moravski brina - oderska &ast;
10 - Podbeskydskd pahorkalina; 11 - Moravskoslezské Beskydy.
. Mapka oblasii Suchi-Stonava se sedimentaéni panvi a palynologicky
zpracovanymi sedimenty.
1 - profil Stonava-Katefina; 2 - profily 2zpracovang V. Kneblovou-
Vodickovou; 3 - profily zpracované autorkou; 4 - sedimenty
Stonavského jezera (podle M. ROZicky a J. Tyracka).
3. Pylovy diagram ¢. 1: Stonava-Homi Sucha 1986 (SHS).
| - raSelina s jilem a zbytkem dfev; 2 - radelina s dlomky diev
a semeny; 3 - raselina s dlomky dfev na bazi; 4 - radelina se se-
meny; 3 - silt; 6 - Pinus; 7 - Betula; 8 - Cyperaceae; 9 - Poaceae;
10 - AP/NAP: 11 - AP; 12 - NAP
4. Pylovy diagram ¢. 2: Stonava-Hormi Suchd 1986 (SHS/0V),
| - spraZova hlina s humdznim horizontem; 2 - siltové jily s humézni
tockon; 3 - jilovitd raselina s polohami pisku; 4 - Pinus; 5 - Bem-
i 6 - Cyperaceae; 7 - Poaceae; 8 - APJNAP; 9 - AP; 10 - NAP
3. Pylovy diagram &. 3: Sionava- Homi Suchd 1986 {SS).
L - jil; 2 - pisCité jily s pfimési raseliny; 3 - Sedé az Sedodluié piscité
Jily s radelinou; 4 - piséité jily s organicou piimési; 5 - ragelina
s anorganickou pfimési; 6 - slatinnd raseling; 7 - Pinus; 8 - Bela,
9 - Cyperncene; 10 - Poaceae; 11 - APINAP; 12 - AP; 13 - NAP,
6. Pylovy diagram &. 4: Stonava-Katefina 1986 (SK).
| - jil promi3eny s radelinou; 2 - piséity jil; 3 - ragelina se mouha-
mi jilu a pisku; 4 - raselina s jilem a polohami pisku: $ - raZelina;
6 - jil; 7 - kufavka; 8 - Pinus; 9 - Bemula; 10 - Cyperaceae; 11 -
Poaceae; 12 - AP/NAP; 13- AP; 14 - NAP.

[ =]

7. Schemaricki rekonstrukee rosdinného pokryvu v obdobi holstein-
ského interglaciilu podle vysledkdl paleobotanickych rozbort ze
sedimentd Stonavského jezera na Osiravsku
| - upraveno podle V. Kneblové-Vodickove; 2 - upraveno podle au-
torky. Makrozbytky uréené V. Kneblovou-Vodickovou: Picea
emoricotdes, Dulichivm arundinaceum, Nafas flexitis, N. marina,
Oxveoccus quadripetalus.

Vysvétlivky k pfilohdm

Pril, |
Pylovd zma: | - Pinns sp. (S5 0,94 m), 2 - Sequoia sp. (S8 1,70 m),

3 - Hex cf. aguifelivm L. {88 0,58 m), 4 - Carva sp. (S50,98 m}, 5 -
Prerocarya sp. (SHS 0,05 m). Zvétieno | 000x.

Pril. {1

Pylova zma: | - Pinus sp. (88 0,72 m), 2 - Carpinus sp. (85 1,06 m),
3 - Fagus sp. (85 1,65 m), 4 - Normapolles (35 1,65 m), 5 - Tsuga sp.
(55 1,60 m). Zvétieno | 00Ox.

Pfil. 111

Pylovd zma: 1-3 - Alnus sp. (55 1,40 m), 4 - Betulg sp. (35 1,50 m),
3 - Ulmus sp. {55 1,01 m), 6 - Quercus sp. (55 1,20 m), 7-8 - Hedera
sp. (88 1,40 m), 9 - Alisma planmtage-aguatica L. (58 0,21 m), 10 -
Lathyrussp. (850,69 m), 11 - Rosaceae (55 0,98) m). Zvétdeno 1 000x.

Prl. IV
Pylovi 2ma: 1-2 - Brassicaceae (88 (0,96 m), 3-5 - Ericaceae (SS

0,33 m), 6 - Chenopodiaceae (85 1,40 m), 7-8 - Sanguisorba sp. (88
1,55 m). Zvéizeno | 000x.

Pril. ¥

Pylovd zma: | - Poaceae (S5 1,40 m), 2 - Cyperaceae (85 1,35 m),
3 - Bistorta sp. (SHS 0,10 m), 4 - Ranunculaceae (S5 1,06 m). Spory:
3 - Equisetum sp. {85 1,65 m). Zvétieno 1 000x.
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Piil. ¥1 Pril. VILI

Spory: 1-4 - Tspory - terciémi (SHS 0,30 m). ZvétSeno 1 000x, Spory: 1-2 - Osmunda claytoniana (SHS 0,05 m). Zvétieno 500x.
Pylova zma: 3 - Abies-Typ (SHS 0,50 m), 4 - Picea sp. (SHS 0,05 m).
Pl VI Zvétieno 250x.
Spory: | - Polypodium vulgare L. (88 1,70 m), 2-3 - Ephedra cl. fra-
gilis (88 1,60 m). Zvétieno 1 000x. Foto E. Bffzow
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