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consecutive horizons indicate that this sediment accumulated under special
conditions of slow deepening of the Basin. The substratum of the Nowy Targ-
Orawa Basin is formed of the Jurassic and Cretaceous rocks of the Pieniny
Klippen Belt in the southern part (Koniéwka) and Flysch rocks of the Ma-
gura unit in the central part (Czarny Dunajec) (Text-fig. 2.).

For the palynological investigations 1200 samples from the core of the
about 1000 m deep profile at Czarny Dunajec and 316 samples from the profile
at Koniéwka have been collected. The majority of samples were pollenless
or contained only scant sporomorphs. Only in 200 samples from the profile
at Czarny Dunajec and 85 from Konidwka was the frequency of sporomorphs
high enough to allow calculations of per centage pollen spectra. Pollen diag-
rams have, therefore, been presented in form of histograms (Text-figs. 3, 41,
5.). Per centages for the diagrams were calculated with respect to the total
sum of sporomorphs, spores of Pieridophyta exclusively. Values below 19,
and samples which showed less than 50 sporomorphs, are marked with .

THE CHARACTERISTIC OF THE VEGETATION

The results of the palynological investigations on sediments of deep pro-
files from the Nowy Targ-Orawa Basin, permit the reconstruction of the ve-
getation in a relatively extensive area of the Basin, during the period in which
the accumulation of the examined sediments took place. Generally the forest
assemblages’ predominated in the vegetation cover of the examined area.
They were differentiated in ecology and floristic composition. in various parts
of the Basin and in different periods. The differentiation was conditioned by
the topography and habitats, especially as regards the ground-water level
and richness in nutritive components in the soil.

The low-lying sites of humus-peaty soils with periodically stagnant water
on their surface, were covered by swamp forests with a prevalence of Taxodia-
ceae-Cupressaceae type, composed for the most part of Taxodium, Glyplostro-
bus, Cunninghamia and Nyssa. These forests were very dense and conditions
were not suitable for the development of herbaceous plants. The many brown
coal intercalations present in the examined profiles testify, that these marshy-
bog forest communities had grown during the whole time of the sediment ac-
cumulation. The significance of these plant communities diminished in the
top parts of the Czarny Dunajec, Koniéwka and OH-1 profiles, only. Similar
forest associations were described from other localities of the Podhale region,
e. g. from Huba near Czorsztyn (Oszast 1973), Lipnica Mala, Lipnica Wielka
and Chyzne (Tran-Dinh Nghia 1975). Taking into consideration the distances
between Huba in the eastern part of the Basin and the other profiles (Czarny
Dunajec, Koniéwka, Lipnica Mata, Lipnica Wielka and Chyzne) of the central

* Text-figs. 3 and 4 are under the cover.



78

and western part, it may be concluded that an extensive area in the Podhale
region was covered by this swamp forest. Many outerops of brown coal hori-
zons observed along the river Czarny Dunajec and Czarna Orawa and its con-
fluents testify to the existence of these plant formations in the past.

At the present time similar forest communities exist in the low-lying coa-
stal zones of the eastern and south-eastern regions of North America. In the
south-eastern Asia, for example in Vietnam similar swamp forests are also
developed in marshy mountain valleys, but Glyptostrobus ,predomina,tes in
them not Taxodium.

In the close vicinity of the Tawxodiaceae-Cupressaceae-Nyssa forests in the
Nowy Targ-Orawa Basin, in slightly drier habitats and on humus-peaty but
periodically - flooded soils, other plant communities developed. These were
brushwood communities of Betulaceae- Myricaceae-Cyrillaceae with a large
proportion of herbaceous plants, mainly Cyperaceae and Gramineae. Cercidy-
phyllum, Liguwidambar and Decodon might also have been components of this
serub. An admixture of Decodon is especially interesting. The only contempo-
rary species Decodon verticillatum grows in North America in brushwood and
grass associations, in swampy valleys of slow flowing rivers and streams. There
it forms a Decodon-Cicania grass assotiation (Szafer 1946—1947, 1952; Ra-
nieeka-Bobrowska 1957).

On flat terrain and on slightly undulating slopes, on well drained but suf-
ficiently damp mineral soils, as well as on alluvial and muddy soils in river
valleys, forests with a large proportion of Alnus, Populus, Saliw, Platanus,
Pierocarya and probably of Liquidambar, developed. The signs of the past
existence of this type of forests can be traced in different parts of the examined
profiles. The floristic composition of these forests was only slightly changed
in the upper and lower parts of the profiles. In the younger ones the signifi-
cance of Liquidambar and Platanus diminished while the trees of temperate
climatic zone begun to play a greater role.

The forests most luxuriant highly differentiated as regards floristic com-
Position occupied more dry habitats in the Basin and on surrounding slopes.
These were mostly deciduous forests with an admixture of evergreen species.
They. included many genera of the families Fagaceae, Juglandaceae, Ericaceae
and Leguminosae, and genera as Liriodendron-Magnolia, Tilia and others.
They were accompanied by Betula, Pinus and Tsuge which may have formed
a specific floristic zone in the mountains. In general high trees predominated
in the forests of the examined area, but beside them on warm slopes thermo-.
philous brushwood developed. They comprise many low-growing oaks and
numerous shrubs of the families Rhamnaceae and Rosaceae, genera Corylopsis,
Fothergilla, Ilex, Parrotia and Staphyllea. They were differentiated depending
on soil humidity. The genus Parrotia may have been a common.component
in those low-growing forest communities preferring fertile and suitably wet-
habitats. The only contemporary species Parrotia persica grows in Persia and
in the Cauecasus, but as a fossil plant, has often been found in Neogene floras
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of southern and western Europe. Depending on the degree of humidity or
dryness of the habitat these brushwood communities may be enriched by
Rhamnus, Cornus, Diospyros, Elacagnus and Ostrya. The genus Rhododendron,
which represents the arcto-tertiary element may have grown both in the forests
and in the brushwood. The family Araliaceae may also have been represented
here, comprising herbaceous plants as well as shrubs and trees. The climbers
also played a certain role in these forests. Pollen grains of the genera Partheno-
eissus and Vitis have been note in the pollen spectra.

In the analysed flora genera of the warm-temperate climatic zone prevailed,
comprising mostly arcto-tertiary plants. But no plants of a tropical climate
have been found in the examined floras. Herbaceous plants and Pteridophyta
represent a cosmopolitian element. Aquatic and shore plants represented by
pollen of Muyriophyllum, Potamogeton and Sparganium-Typha were found
sporadically and in such small amounts that it may be concluded there were
no great, open water reservoires in the area under study.

AGE OF EXAMINED SEDIMENTS

The deepest and most complete profile from Czarny Dunajec will be taken
" a8 the basis for the discuss of the age of the examined sediments. The profiles
from Koniéwka and OH-1 of the western part of the Orawa in Slovakia, as
well as these from Lipnica Mala, Lipnica Wielka and Chyzne will be used as
auxiliary material, aiding in the reconstruction of the picture of the vegeta-
tion cover of that time in the Nowy Targ-Orawa Basin.

The pollen diagram of Czarny Dunajec is bipartite. The diverse character
of two parts, as regards floristic composition and elimatic requirements quali-
fies them distinctly as Miocene in the lower part of the profiles, and Pliocene
in upper.

The simplified summaric pollen diagrams were drawn to maintain an uni-
form basis for comparison, according to Oszast (1973) for the purpose of
comparing the Neogene floras of southern Poland (Text-figs. 6, 7, 8). A more
detailed analysis of the vegetation preserved in the Czarny Dunajec profile
enables the distinction of several phases of development of the flora and ve-
getation during the Neogene in the Nowy Targ-Orawa Basin:

Phase I — corresponds to the older part of the profile from the bottom
(920 m) to about 848 metres in depth. It is characterized by the prevalence
of Tertiary taxons as opposed to others (Text-fig. 6). The dominant plant
group was Taxodiaceae-Cupressaceae. Among the Angiospermae, the genus
Engelhardtia played a significant role. Cyperaceae and Pteridophyta grew
abundantly. The climate of that time was warm and humid. In the Koniéwka
profile that phase was rather poorly represented. It comprises the part from
the bottom (456-70 m) to the 444 m in depth. Samples from 659 m and 419 m
in depth testify to the existence of this floristic phase in profile OH-1. They
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were characterized by the abundance of Engelhardtia (20 %,) and of Osmundaoeae
and Polypodiaceae sporomorphs.

The age of the phase I of these profiles, can be determined as Badenian
(M,). This age estimation is founded on as wide a comparable basis as possible
and deals with the Neogene floras of an extensive area of the Slovakian Western
Carpathians (Planderova 1966; Planderova & Snopkova 1970; Plan-
derova & Gabrielovi 1975), the Nowy Saecz Basin situated eastwards of
Podhale (Oszczypko & Stuchlik 1972) and still more distinctly situated
in the north-east Piaseczno (Oszast 1967).

Phase II — comprises the samples from 848 m to about 565 m depth of
the profile. It is characterized by great floristic richness and abundance of
various Tertiary taxons. The dominant plant communities were forests com-
posed of a large number and variety of genera, mostly deciduous trees and shrubs.
The climate was warm-temperate, basically similar to that in phase I, but
somewhat drier. In the Koniéwka profile the samples from the part between
444 m and 265 m correspond to this phase. In the OH-1 profile it does not
been distinguished.

The Miocene profiles of Lipnica Mala, Lipnica Wielka and Chyzne elabo-
rated by Tran Dinh Nghia (1974) present a similar picture of vegetation
both as to the qualitative and quantitative share of Tertiary taxons. This
same character of climate and vegetation can be observed in the pollen diagram .
from Huba near Czorsztyn, determined by Oszast (1973) as Miocene. In all
the above mentioned pollen diagrams the sum of Tertiary plants exceeds 50 9,
of all sporomorphs. Taking into consideration all these traits it may be con-
cluded, that the profiles in which phase II is presented may be considered to
correspond to the youngest Miocene stage, the Sarmatian (M;).

There is a distinet floristic difference between the bottom part (phases
I and II) and the top of the profile. The general character of the vegetation
has changed. Some groups of genera which were significant in the bottom part
of the profiles have disappeared, and the specific composition has clearly
became poorer. This concerns especially some genera of the swamp forests
such as Nyssa, which was only noted in the Miocene part in the Czarny Du-
najec profile and occurred sporadically in Koniéwka. But the dynamics of the
whole group of taxons formed the bulk of vegetation at that time is more signi-
ficant than the role of particular taxoms. From the 120 taxons determined
in the discussed flora 359, of genera do occur in the Miocene part of the profiles
or exclusively in their maximal value. These are mainly typical Miocene trees
and shrubs of a warm climate. Among others there are taxons, which though
constantly in evidence in the diagrams, occur in considerably smaller number,
usually being represented as an admixture in different types of forests. They
are both “miocene” and “pliocene” genera, even those which also occur in. the
oldest Pleistocene such as Tsuga, Sciadopitys and Pterocarya. This characteri-
stic distribution of sporomorphs in the diagrams is synchronous with the im-
poverishment of the Pliocene forests.
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Excluding the Taxodiaceae-Cupressaceae group as an ecological peculiarity,
it can be seen, that the proportion of coniferous trees (Pinus with a prepon-
derance of Pinus haplorylon type) in the Miocene part of the profiles does
not exceed 25 9, of all sporomorphs. The contrary is true of the Pliocene, where.
the Coniferae are predominated.

Phage III — comprises the samples from the 565 m to 478 m in depth
of the Czarny Dunajec profile. It is characterized by a marked instability of
plant communities and by the appearance of new genera conneeted with a tem-
perate climate. The proportion of Tertiary plants decreased in comparison
with the bottom part of the profile, and oscillates at about 509,. Moreover,
it changes most from horizon to horizon. In some samples the Tertiary genera
predominate and in that nearest to it the Quaternary are dominant. Some
geners disappeared and recurred again, giving a very instable picture of vegeta-
tion. A distinetive feature at this time was the appearance of Picea. In the Miocene
part it does not occur at all or only sporadically and in very small amounts, as
if it signaled the appearance of that tree in the vegetation cover. From that
time Picea became a dominant component in the pollen spectra. In Konidwka
the segment of the profile which corresponds to phase IIT is very poor in pollen
and it is rather difficult to characterize it with exactitude.

In the geological profiles there are no traces of changes, which could explain
this unstable balance in plant successions. It seems to be comprehensible only
in the light of alternating climatic oscilations. The Pliocene floristic compo-
sition shows that the climate of the “intermediate” zone, was not strong enough
to cause the rapid fundamental change of the whole flora. It seems to be a pe-
riod of several climatic oscillations of the warm temperate climate becoming
temperate.

Taking into consideration a fairly long segment of the profile synchronous
with this period, it must be admitted that a long time undoubtedly passed
before Pliocene plant communities attained the stability expressed by the va-
riegated appearance of its forests in comparison with those of the Miocene.
This suggests that the “intermediate” zone concerned one more Neogene stage
preserved in the examined profiles, the Mio-Pliocene stage (Pannonian MP).

The problem of the Miocene/Pliocene border has been discussed by many
authors, but not on the basis of one deep profile. Berger (1953) characterized
this border on the basis of data obtained by studying a foliaceous flora. Brelie
(1961) and Menke (1975) have considered it on a palynological basis. In the
pollen diagrams from the area of north-western Europe, Menke is inclined
to drawn it in the zones of pollen diagrams, where the upper limit of the oc-
currence of the typical Miocene genera can be marked. As those the author
gives Engelhardtia, Rhoipites pseudocingulum, Quercoidites henrici, Quercoidites
microhenrici. But for the most part this border has so far been determined.
on the faunistic basis. Thus, opportunity of observing successive plant develop-
ment from the Miocene through Mio-Pliocene to the Pliocene in one deep dro-
file is of great importance.

6 — Acta Palaeobotanica XVIII/1
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Phase IV — comprises the top segments of the profiles. In the Czarny
Dunajec profile there are samples from 375 m in depth to the uppermost part
of Tertiary sediments, that is to 28 m in depth. Samples between 478 m and
375 m in depth were, except two only, pollenless. In the summaric and sim-
plified pollen diagrams (Text-fig. 6) the Quaternary genera prevail over the
Tertiary ones and simultaneously the amount of herbaceous plants increases.
The most significant feature of this phase is the dominance of coniferous trees,
especially of Picea and Pinus, which were characteristic at that time for the
Carpathians Mountains. The proportion of decidous and more thermophilous
trees declined. Among the Amngiospermae the Alnus incana-glutinosa type is
abundantely represented. The proportion of the Pteridophyta increased. The
climate was still warm but drier and cooler as that at the end of the Miocene.
The comparison of the vegetation of phase IV with other Neogene floras of
the Western Carpathians elaborated by Szafer (1954), Planderova (1972)
and Oszast (1973) permits the determination of the age of this phase as the
Lower Pliocene, the Pontian stage (P,).

On the basis of data on fresh-water and continental snails in the Nowy
Targ-Orawa Basin, Wozny (1976) distinguished the following stages: Lower
Miocene, Middle and Upper Miocene and Pliocene. Current palynological in-
vestigations supply no justification for the presence of Lower Miocene vege-
tation. Neither in Czarny Dunajec nor in Koniéwka have the sporomorphs
of tropical plants been found. Vegetation of that type could exist in the regions
situated south of the Western Carpathians. The oldest stage preserved in the
Czarny Dunajec profile could be placed close to the Middle Miocene. The
floristic pictures suggest sediments of a younger age in comparison with
the results of faunistic (fresh-water and continental snails) estimates.

The various views as to the age of the discussed sediments are only appa-
rently in disagreement. It can be explained, as Watycha (1972) points out,
by the specific topography at that time. According to this author the bottom
of the Nowy Targ-Orawa Basin was situated at a considerable height above
sea level. As a result the plant communities shown in the pollen diagrams
may have differed, at least within the limits of one climatic zone, from those
growing in the lowlands south of the Carpathian Mountains. Terrestian and
fresh-water snails, on the contrary do not express these differences, because
they do.not react to the climatic changes within the limits of even two alti-
tude zones in the mountains. '

CHARACTERISTIC OF THE NEOGENE STAGES IN THE POLISH
WESTERN CARPATHIANS

From the palaeogeographical point of view the profiles from the Podhale
region, lay in range of the geosynclinal region of the Alps, which in Poland
is represented by the southern basin of the Tethys and Paratethys (Poza-
ryska 1976). According to the new chronostratigraphy of the Central Pa-
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ratethys (Cicha, Senes & Tejkal 1967; Cicha & Sene’ 1968), a correlation
of all Neogene profiles of the Polish Western Carpathians has been made (Tab.
2). On the palynological basis the following Neogene stages may be charae-
terized: : -

Karpatian — M,, characterized by a great proportion of Taxodiaceae-
Cupressaceae and other Tertiary genera such as Castanopsis-Castanea, Celtis,
Engelhardtia, Nyssa and Platycarya. This was a period when typical Miocene
genera dominated, while these considered as old Tertiary forms such as Sapo-
taceae and Symplocaceae were absent. The coniferous trees of the Pinaceae
family played no greater role in the forests in that time. The climate was warm-
temperate with a tendency to the subtropical, with high rainfall. The Karpa-
tian stage was described from only one profile of fresh-water sediments in the
Nowy Sacz Basin (Oszezypko & Stuchlik 1972).

. Badenian — M,. In this period swamp forests of the Taxodiaceae-Cupres-
saceae-Nyssa type still played a significant role. Some more thermophilous
genera such as Castanea, Castanopsis, Cyrilla and Platycarya disappeared
slowly while Engelhardtia still played an important role. The significance of
the arcto-Tertiary group of species clearly increased in the flora. Among the
herbaceous plants the Cyperaceae and Pteridophyta occurred. The climate was
warm-temperate and fairly humid. This stage has been noted in the Czarny
Dunajec and Koniéwka profiles.

Sarmatian — M;. This was a period of the dominance of mesophitic de-
ciduous forests, which were very rich in species. The proportion of arcto-Ter-
tiary genera increased. The climate was still warm-temperate but drier than
in the two previous stages. The sediments of the Sarmatian have often been
found in the Polish Western Carpathians. They have been examined in several
profiles at Czarny Dunajec, Koniéwka, Huba near Czorsztyn, Lipnica Mala,
Lipnica Wielka and Chyzne.

Pannonian — MP. (the transitory zone between Miocene and Pliocene).
This was the period of greatest change in plant communities. The role of Ter-
tiary genera clearly decreased giving way to those of the Quanternary. The
mutual relations of these two groups oscillated at about 50%. A character-
istic feature of that period was the appearance of Picea, which was in the pollen
spectra very rich represented. This was the period during which a mountain
floristic zone of Picea forests formed. Herbaceous plants also played a major
role. The climate was basically temperate but labile with alternating warmer
oscillations. It was also relatively dry. This stage has been determined paly-
nologically in the Czarny Dunajec and Koniéwka profiles.

Pontian — P,. This shows a distinet predominance of Quaternary genera.
In the mountains the forests consisted mainly of Picea and Pinus, in the val-
leys Alnus incana-glutinosa forests developed. Among the herbaceous plants
Polypodiaceae, Cyperaceae and Gramineae were predominated. The climate
was temperate and rather dry. The sediments corresponding to the Pontian

stage derive from the Czarny Dunajec and Koniéwka profiles.
G.
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Dacian - P, This was the period of the predominance of coniferous trees.
The main component of the forests was Picea with an admixture of Pinus
and some most resistant Tertiary genera such as Sciadopitys and Tsuga. Among
the Angiospermae the most significant were genera of the temperate zone,
while of the Tertiary genera Pterocarya was most abundantly represented.
Herbaceous plants were more frequent and also more differentiated as to the
composition of species. The climate was temperate. This stage has been deter-
mined in the sediments of the Krodcienko and Domanski Wierch profiles.

Finally, it should be mentioned, that in the investigated terrain, the profile
at Mizerna near Czorsztyn, in which the transition between Pliocene and Plei-
stocene has been distinguished, was elaborated (Szafer 1954; Szafer &
Oszast 1964; Oszast 1970). This problem will not be discussed as a new ela-
boration of this profile is planned.
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PLATES

Wazystkie mikrofotografie X 1000 o ile nie zaznaczono inaczej, wykonane zostaly przy uzyciu
mikroskopu Amplival (nr fabr. 535182) spod imersji (obiektyw apochromat 100X n.a. 1,32,
okulary projekeyjne 4:1, 6,3:1).

All photomicrographs x 1000, unless otherwise specified, have been taken using the Amplival
microscope (nr 535 182), oil immersion (objective apochromat 100 X n.a. 1.32, eye-piece
projective 4:1,6.3:1).

Objaénienie opisu tablic
Explanation of plate description

Cz. D. = Czarny Dunajec.

K. = Koniéwka.

Liczba po skrécie miejscowobei = glebokoéé préby (w metrach); cyfra rzymska (I—V)
= kolejny preparat; znak po fredniku = wspélrzedne stolika krzyzowego mikroskopu, wyzna-
czajace polozenie sporomorfy w preparacie.

Number after abbreviation of locality = depth of the sample (in metres); Roman numerals
(I—V) = serial number of the slide; the sign after semicolon = position of the sporomorph
on the microscope cross-table.
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Tablica I

Plate I

. Sphagnum, Cz. D. 707, 3 m, IV, 112, 3/20,5

. Sphagnum, Cz. D. 628,9 m, I, 104,9/21,4

. Lygodium, Cz. D. 745,83 m, III, 107,2/24,1

. Toroisporis, K. 340,6 m, II, 96,4/21,5

. Toroisporis, K. 340,6 m, II, 93,2/9,1

. Spora incertae sedis, Cz. D. 722,3 m, IV, 117,0/21,6
. Mohria, K. 44, 1 m, II, 89,7/14,0

. Polypodiaceae, Cz. D. 707,3 m, III, 100,0/8,2

. Osmunda, K. 451,8 m, 'V, 86,9/19,5

10—11.

Osmunda, K. 451, 8 m, I, 87,4/16,0



Tablica I
Plate I

J. Oszast, L. Stuchlik
Acta Palacobotanica XVIII/1
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Abies,
Picea,
Picea,
Picea,
Picea,
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Tablica II

Plate II

Cz. D. 787,6 m, II, 99,6/15,4

500%x, Cz. D. 787, 6 m, II, 106,1/21,4
500x, K. 451,8 m, V, 90,9/21,7
500%x, Cz. D. 305,3 m, II, 110,3/16,6
500x, Cz. D. 162,3 m, I, 114,2/22,0
500x, Cz. D. 272,0 m, I, 111,0/14,7



Tablica II
Plate II

J. Oszast, L. Stuchlik
Acta Palaeobotanica XVIII/1
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. Pinus

Pinus
Pinus
Pinus
Pinus
Pinus

. Pinus
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Tablica III

Plate IIT

. haploxylon, Cz. D. 753,6 m, III, 107,5/17,0
. haploxylon, Cz. D. 733,9 m, I, 111,0/18,3

. haploxylon, Cz. D. 638,7 m, 1V, 105,5/5,8
. silvestris, Cz. D. 638,7 m, I, 109,5/14,2

. stlvestris, Cz. D. 638,7 m, III, 105,0/13,2

. silvestris, K. 43,2 m, II1, 111,1/20,2

. stlvestris, 500x, K. 451,8 m, V, 91,7/21,4



Tablica TIL

Plate III
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Tablica IV

Plate IV

Tsuga t. diversifolia, 500%, Cz. D. 707,3 m, III, 111,9/21.4
Tsuga t. diversifolia, Cz. D. 707,3 m, 111, 111,9/21.4
Tsuga t. canadensis, K. 340,6 m, II, 100,4/23,0

Tsuga t. canadensis, 500x, Cz. D. 581,7 m, IV, 97,8/11,0

. Sciadopitys, Cz. D. 638,7 m, II1, 115,9/19,2
. Sciadopitys, Cz. D. 707,3 m, IV, 104,4/14.2

Sciadopitys, Cz. D. 638,7 m, II, 113,9/23,0



Tablica IV
Plate IV

J. Oszast, L. Stuchlik
Acta Palaeobotanica XVIII/1
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Tablica V

Plate V

. Taxodium, K. 451,8 m, V, 94,0/22,0

Taxodium, Cz. D. 638,7 m, II, 101,0/7,3

. Glyptostrobus, Cz. D. 638,7 m, II, 108,6/14,0
. Sequoia, K. 451,8 m, V, 90,2/15,0

Sequoia, Cz. D. 7424 m, I, 114,8/8,5

t.
. kefersteinii, Cz. D. 638,7 m, II, 114,0/21,3

. incana-glutinosa, Cz. D. 733,9 m, I, 114,0/19,0
. tneana-glutinosa, K. 43,2 m, III, 110,6/21,2

. kefersteinii, K. 451,8 m, V, 84,6/16,0
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. Sequoia, Cz. D. 733,1 m, II, 102,3/9,0

. Cryptomeria, Cz. D. 742,4 m, I, 100,8/13,0

. Cryptomeria, Cz. D. 753,6 m, 1V, 112,4/15,8

. Cryptomeria, Cz. D. 652,8 m, II, 107,8/15,5

. Cunnighamia, Cz. D. 742,4 m, 111, 111,3/19,4

. Taxodiaceae-Cupressaceae, Cz. D. 742,4 m, 1, 113,8/20,5
. Alnus
. Alnus
. Alnus
. Alnus
. Alnus
. Alnus
. Betula,
. Betula, Cz. D. 638,7 m, III, 114,1/12,5
. Ostrya, Cz. D. 638,7 m, III, 101,2/13,6
. Carpinus, Cz. D. 733,9 m, I, 115,4/12,0
. Carpinus, Cz. D. 787,6 m, 1, 105,0/9,7

kefersteinii, K. 451,8 m, V, 86,0/22,5

incana-glutinosa, Cz. D. 638,7 m, 1V, 110,0/6,0
z. D. 745,3 m, I, 100,8/14,2



Tablica V
Plate V

J. Oszast, L. Stuchlil
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13.
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15.
16.
17.
18.
19.
20.

Tablica VI

Plate VI

Fagus, Cz. D. 733,9 m, I, 114,0/2,8

Fagus, t. ferruginea, Cz. D. 720,83 m, I, 111,5/19,1
Fagus, K. 451,8 m, V, 85,3/21,0

Fagus, Cz. D. 707,3 m, TI, 100,0/17,3
Castanea-Castanopsis, K. 27,56 m, 11, 93,4/13,0
Castanea-Castanopsis, Cz. D. 787,6 m, I, 101,0/14,4

Quercus, Cz.
Quercus, Cz.
Quercus, Cz.
Quercus, Cz.
Quercus, Cz.
Quercus, Cz.

cf. Quercus,

D. 787,6 m, 11, 108,0/7,0
D. 707,3 m, 1V, 110,9/3,5
D. 652,8 m, 11, 112,5/5,0
D. 638,7 m, 11, 114,4/9,1
D. 638,7 m, II, 102,5/10,5
D. 638.7 m. 11, 112,6/6,7
K. 43,2 m, II, 105,2/10,1

Carya, Cz. D. 652,8 m, I, 110,5/23,5

Carya, K. 43,2 m, 111, 112,7/16,5
Pterocarya, Cz. D. 628,9 m, I, 118,0/21,0
Pterocarya, Cz. D. 806,3 m, 1, 109,8/5,5
Pterocarya, K. 43,2 m, II, 100,1/11.4
Engellerdtia, Cz. 1. 745.3 nwo 111, 108,2/21,1
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Tablica VII

Plate VII

1 Ulmus — Zelkova, K. 451,8 m, I, 87,0/23,5
2 Ulmus — Zelkova, Cz. D. 638,7 m, I1II, 117,8/16,5
3. Ulmus — Zelkova, Cz. D. 907,3 m, II, 103,4/9,0
4. Ulmus — Zelkova, Cz. D. 652,8 m, 1, 118,0/4,0
5 Celtis, Cz. D. 239,2 m, I, 115,0/9,6

6 Santalaceae, Cz. D. 753,6 m, 111, 116,2/7,8

7. Arceuthobium, K. 451,8 m, V, 89,4/9,7

8—9. Eucommia, Cz. D. 707,3 m, IV, 111,4/24,0

10. Cercidiphyllaceae, K. 451,8 m, V, 94,6/21,0

11. Caryophyllaceae, Cz. D. 722,3 m, IV, 103,4/20,5
12-—13. Euphorbia, Cz. D. 742,0 m, II, 117,9/22,5

14. Corylopsis, Cz. D. 638,7 m, Iil, 118,3/3,1

15. Chenopodiaceae, Cz. D. 806,3 m, III, 110,6/16,8

16. Liriodendron — Magnolia, Cz. D. 652,8 m, II, 116,7/7,5

17—18. Berberidaceae, Cz. D. 742,4 m, 111, 109,2/19,3
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Plate VII
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1—2.

3.

4.

5.

6.

7.

8.

9.
10.
11.
12—13
14—16
17—18.
19—20
21—22

Tablica VIII

Plate VIII

Leguminosae t. Cassia, Cz. D. 806,3 m, III, 99,0/12,0
Leguminosae t. Cassia, Cz. D. 733,9 m, II, 112,3/19.4
Leguminosae t. Caragana, Cz. D. 787,6 m, 1II, 117,9/17.9
Leguminosae t. Caragana, Cz. D. 638,7 m, III, 104,9/11,7
Leguminosae, Cz. D. 745,3 m, IV, 109,6/21,1
Leguminosae, Cz. D. 707,3 m, 111, 111,8/5,5
Leguminosae, Cz. D. 638,7 m, 1V, 118,5/8,5

Elaeagnus, Cz. D. 581,7 m, IV, 113,3/16,4

Elaeagnus, (z. D. 581,7 m, 11, 112,0/12,2

Decodon, Cz. D. 787,6 m, I, 99,8/13,1

3. Lythraceae, Cz. D. 628,9 m, I, 106,2/11,0
3. Nyssa, Cz. D. 638,7m, 1V, 111,9/14,6

Nyssa, Cz. D. 638,7 m, I, 102,4/11,8
. Nyssa, Cz. D. 653,56 n, 11, 102,7/16,7
. Nyssa, Cz. D. 638,7m, IV, 112,5/12,0
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Tablica IX

Plate IX

Tilia, Cz. D. 638,7 m, 111, 107,3/5,7

Tilia, Cz. D. 707,3 m, 1II, 98,5/4,7
Sterculia, Cz. D. 753,6 m, II, 121,7/18,5
Rutaceae, Cz. D. 638,7 m, II, 108,7/11,9
Rutaceae, Cz. D. 707,3 m, 1II, 100,5/19,0
Amnacardiaceae, Cz. D. 787,6 m, 1, 106,0/5,5
Rhus, Cz. D. 720,3 m, II, 106,4/7,5

Rhus, Cz. D. 707,3 m, III, 111,9/20,0
Rhus, Cz. D. 628,9 m, I, 107,0/24,0
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Tablica X

Plate X

1. Acer, Cz. D. 787,6 m, I, 113,5/5,8

2—4. Ilex, Cz. D. 722,3 m, IV, 100,6/18,7
5-—6. Ilex, Cz. D. 722,3 m, IV, 97,3/7,5

7. Staphylea, Cz. D. 733,9 m, II, 114,3/6,2
8—9. Staphylea, Cz. D. 806,3 m, III, 112,5/22,0

10. Cyrilla, Cz. D. 638,7 m, III, 103,3/12,0

11. Cyrillaceae, Cz. D. 638,7 m, III, 101,1/10,0
12. Cyrillaceae, Cz. D. 653,56 m, 1I, 104,1/15,3
13—14. Parthenocissus, Cz. D. 707,3 m, IIT, 103,2/6,0
15. Parthenocissus, Cz. D. 745,3 m, I, 104,0/2,8
16. Parthenocissus, Cz. D. 806,3 m, 1II, 97.5/17,4

17—18. Cornus, Cz. D. 753,6 m, 1V, 106,4/7,5
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Tablica XI

Plate XI

Aeanthopanax, Cz. D. 652,8 m, 11, 105,6/4,5
Aeanthopanax, Cz. D. 638,7 m, IV, 109,9/8.7
Araliaceae, Cz. D. 638,7 m, III, 112,0/11,8
Cornus, Cz. D. 638,7m, IV, 118,8/16,4

:no]ow:-
|
'S

6. Cornus, Cz. D. 638,7,m, IV, 112,6/21,5

7. Cornus, Cz. D. 707,3 m, 1V, 117,5/21.0

8. Araliaceae-Cornaceae, Cz. D. 652,8 m, [, 115,5/13 7
9. Ericaceae, Cz. D. 787,6 m, I, 108,8/10,9

10. Ericaceae, Cz. D. 638,7 m, I1I, 111,0/12,0

11. Ericaceae, Cz. D. 7453 m, 111, 97,8/20,0

12—13. Ericaceae, Cz. D. 707,3 m, 111, 103,2/20,5
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15.
16.
17.
18—19.

Tablica XII

Plate XII

Rhododendron, Cz. D. 653,5 m, 1I, 102,0/15,2
Rhododendron, Cz. D. 707,3 m, 111, 108,5/11,0
Ericaceae, Cz. D. 707,3 m, I, 101,2/9,5
Ericaceae, Cz. D. 787,6 m, I, 101,8/11,2
Symplocos, Cz. D. 628,9 m, II, 97,3/5,3
Labiatae, Cz. D. 780,5 m, 111, 112,2/20,5
Labiatae, Cz. D. 638,7 m, 11, 110,3/19,0
Labiatae, K. 43,2 m, III, 108,2/10,0
Fraxinus, Cz. D. 907,3 m, I, 111,4/20,8
Ligustrum, Cz. D. 628,9 m, II, 113,5/9,3
Ligustrum, Cz. D. 753,6 m, 111, 109,0/20,0
Oleaceae, Cz. D. 787,6 m, I, 109,9/16,0
Oleaceae, Cz. D. 581,7 m, IV, 97,0/8,2
Rubiaceae, Cz. D. 752,6 m, II, 107,2/20,0



Tablica XII
Plate XII

J. Oszast, L. Stuchlik
Acta Palaecobotanica XVIII/1



Tablica XIII

Plate XIII

1—2. Rubiaceae, Cz. D. 652,8 m, I, 117,5/6,5

3. Lonicera, Cz. D. 720,3 m, II, 109,2/14,3

4. Lonicera, Cz. D. 652,8 m, 11, 112,3/6,0
5—6. Viburnum Cz. D. 745,3 m, I, 110,0/6,0
7—8. Artemisia, Cz. D. 907,3 m, 1I, 108,0/9,0
9-—10. Compositae, Cz. D. 638,7 m, IV, 112,7/19,5

11. Compositae, Cz. D. 628,9 m, I, 101,4/6,9
12. Cyperaceae, K. 451,8 m, 1, 87,0/23,8
13. Cyperaceae, Cz. D. 753,6 m, 1II, 116,2/8,0

14--15. Gramineae, Cz. D. 907,3 m, I, 109,0/7,4
16—-17. Sparganiwm, Cz. D. 907,3 m, II, 98,7/11,5
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Tablica XIV

Plate XIV

1. Plankton, K. 445,2 m, I, 95,0/15,7

2. Plankton, 500 x, K. 369,5 m, I, 82,7/13,0

3—S8. Indeterminatae

3. Cz. D. 787,6 m, 1, 107,0/24,8

4, Cz. D. 652,8 m, 1I, 117,8/20,2

K. 457,4 m, II, 101,5/6,0

Tricolpopollenites laesus, Cz. D. 707,3 m, II, 106,2/6,0
cf. Sapotaceae, Cz. D. 628,9 m, II, 113,2/11,6

Cz. D. 239,2 m, I, 102,7/13,9

® e
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piasek drobnoziarnisty, 6 — piasek $rednioziarnisty, 7 —

zwir, 8 — otoezaki, 9 — wegiel brunatny, 1C— lignity, 11 — detrytus roslinny
8 — pebbles, 9 — brown coal, 10 — lgnites, 11 — plant detritus

Text-fig. 3. Czarny Dunajec. Geological profile and pollen diagram. 1 — clay, 2 — dusty clay, 3 — silt, 4 — dusty sand, 5 — fine-grained sand, 6 —medium grained sand, 7 — gravel,

Ryc. 8. Czarny Dunajec. Profil geologiczny i diagram pytkowy. 1 —il, 2 — il pylasty, 3 — mubk, 4 — piasek pylasty, 5
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Rye. 4. Koniéwka. Profil geologiczny i diagram pylkowy (oznaczenie osadéw jak na rye. 3)
Text-fig. 4. Konidéwka. Geological profile and pollen diagram (for signatures of sediments see Text-fig. 3)
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