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ABSTRACT

The diatoms found in the Late-glacial sediments from Knapdéwka near Wtosz-
czowa (south Poland) were studied. The presumed physical and chemical properties
of water during the time of sedimentation were discussed, and an atempt at the
reconstruction of the development of the water basin was made.

INTRODUCTION

Publications on fossil diatoms used formerly to provide information
only on their specific composition as found in the sediment. In later pub-
lications the authors tried to refer the occurrence of diatoms in the se-
diments to the particular ecological and climatic conditions at the time
of their development. Namystowski (1921), when discussing the list
of interglacial diatoms at Szelgg near Poznan, established by Torka
(Pfuhl 1911) disagreed with the latter’s view that the biological condi-
tions in an interglacial lake did not differ much from those of the present
day. Hustedt (1948) pointed out the possibility of using diatoms in
palaeolimnological research, and this has found ample confirmation in
later works (Alhonen 1969, 1970; Bradbury 1970; Florin 1970;
Miller 1971, and others). Diatoms have served as a basis for essays in
reconstruction of the history of water reservoirs (Florin 1970), as well
as of the ecosystem dynamics of Pleistocene lakes (Alhonen 1970).
ar
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The occurrence of particular types of diatoms in the sediment permits
the study of the links which had connected the lake with the sea during
its successive stages of development (Hyviarinen 1968; Alhonen
1969; Przybytowska 1972). Diatom stratigraphy can also be of use
in the study of peat-bog history (Tolonen 1971). The authors mention-
ed above share the opinion that climate is the principal factor influenc-
ing diatom flora composition in a water reservoir. A different view has
been advanced by Miller (1971) who asserts that the physico-chemical
properties of the water itself exert a decisive influence on diatom flora,
while the effect of climatic and other factors is less relevant.

The diatoms from the bottom deposits of the Polish lakes have lately
been the subject of investigation by Wasylik (1965a — Lake ,,Morskie
Oko” and Lake ,,Wielki Staw” in the Tatra Mts.), Marciniak (1969 —
Lake , Mikolajki” in the Mazury Lake District), and Przybylowska
(1972 — the Lagoon of the Vistula and Lake Druzno).

The object of the present study was the application of diatom analysis
to biostratigraphic research on Late-glacial deposits at Knapowka.

MATERIAL

The deposits core which served as a basis for the present analysis was
taken in the neighbourhood of the village Knapoéwka, situated 8 km to the
SW of Wloszczowa in the province of Kielce (Fig. 1). The Knapoéwka peat-
bog lies within the Wtoszczowa Trough (the NE part of the Nida Trough).
In this area the trough is built of Cretaceous marl covered with a thick
layer of fluvioglacial sediments from the Middle Polish Glaciation. These
are: boulder-clay with erratic blocks and quartz sand with gravel ad-
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Fig. 1, Situation of the peat-bog at Knapoéwka (X)
Ryc. 1. Polozenie torowiska w Knapowce (X)
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mixture. From the NW, the valley bottom was invaded by dunes which
dammed the run-off.

The material was collected by A. Zolmnierz in December, 1969, by
means of the INSTORF-type borer, from the valley bottom situated at
230—240 m above sea level, and then delivered to Dr. K. Wasyliko-

wa for the determination of the age of the dunes by the pollen-analysis
method.

Description of deposit (K. Wasylikowa, in typescript)

240—245 cm black-brown swamp peat, well decomposed, with a great
number of roots of herbaceous plants;

245—310 cm light brown gyttia of a greenish hue, growing darker on
exposure; at a depth of 281 cm a very thin layer of sand;

310—371 cm calcareous gyttia of steelgrey colour, upon exposure chan-
ging to greyish-yellow with a greenish hue; admixture of
small-grained sand increasing in amount below 330 cm;
small gravel at 336 cm;

371-—375 cm yellow-greyish, slightly calcareous sand with plant detritus.

Wasylikowa (typescript) has distinguished in the pollen diagram
three periods of the Late-glacial: the Older Dryas (Ic), Allersd (II) and
the Younger Dryas (III), as well as the initial Holocene periods: the Pre-
boreal and probably also the Boreal.

The Older Dryas is distinguished by a remarkable amount of herba-
ceous-plant and juniper pollen as well as by occurrence of sea-buckthorn,
which seems to indicate that the landscape was not densely wooded, but
probably of a park-like character. The occurrence of the following trees
has been reported: pine, birch, larch, and aspen. On the sandy sites juni-
per and sea-buckthorn grew as well as heliophyllous herbaceous plants.
In the lake submerged water plants developed with a reed-and-bulrush
belt at the shore, and willow scrubs. The climatic conditions were not
too severe, resembling those of the present day near the polar forest bor-
derline.

The transition from Older Dryas to Allered manifests itself in a de-
crease in the amount of pollen of herbaceous plants and shrubs with
a simultaneous increase in pine pollen. The birch-and-pine (Ila) and pine
(ITb) phases, typical of the Allered period, are absent from the Knapéwka
diagram.

There is no distinct boundary line between the Allered and the Youn-
ger Dryas horizons, which is denoted only by a slight increase in the
amount of the pollen of herbaceous plants, juniper and willow. Pine con-
tinues to abound. The change in plant composition as compared to Alle-
red probably consisted in an increased area taken over by sandy-site
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plants, partly at the expense of wooded areas. The temperature was in
all probability not lower than in the Older Dryas horizon.

The transition from the Younger Dryas to the Holocene is manifested
in a decrease in the amount of herbaceous plants, juniper and willow,
and an increase of birch and poplar. Above this horizon there is an in-
crease in the per cent proportion of trees with higher thermal require-
ments (elm, oak, hazel, alder).

METHOD

From a core 135 cm long 50 samples were collected, at intervals of
4 cm approximately. Of these, 28 samples were analysed from the paly-
nological aspect (Wasylikowa, typescript); then from the same sam-
ples material for diatom analysis was taken. The sample numbers corres-
pond to the depth calculated in centimetres. The volume of material col-
lected from the core for diatom analysis amounted to ca. 1 cc.

The samples were soaked for two hours in 10% HCI; then the mate-
rial was rinsed in distilled water, with the aid of a centrifuge. The obtain-
ed sediment was soaked in 34% H,O, for 24 hours. After re-rinsing the
material in the centrifuge, it was put inside pleurax and hyrax, and dried
In open air.

500 specimens approximately were reckoned per slide. In very poor
samples the diatoms were not reckoned, only their presence being re-
corded in the summary table.

The o index (Ny gaard 1956), i. e. the coefficient denoting the de-
gree of water alcality or acidity, was calculated from the formula:

_acid units
Index ¢ = ——————
alcalic units
Acid unit = number of acidobiontic species X 5 X their frequency -+
+ number of acidophylous species X their frequency.
Alcalic unit = number of alcalibiontic species X 5 X their frequency -+

+ number of alcaliphilous species X their frequency.

RESULTS

Diatoms were found to occur in 27 samples out of 28. There were no
diatom at all in the sample taken at a depth of 315 cm, while those next
to it (307, 311, 319, 323) were very poor, containing at most a dozen or
so frustules per slide. In the remaining samples diatoms occurred in large
numbers, with their frustules well preserved.

As a result of microscopic analysis 31 genera, 132 species, 70 varieties,
and 4 forms of diatom were recorded (Tab. 1 *).

* Tab. 1 under the cover.
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The distribution of diatoms was not uniform in the profile. Four layers
(Fig. 2) were distinguished, each with a different specific composition:

1. at 373—336 cm deep, in limestone gyttia and light brown gyttia;

2. at 336—303 cm deep, in limestone gyttia;

3. at 303—263 cm, in light brown gyttia;

4. at 263—243 cm, in light brown gyttia and swamp peat.

On comparing the layers distinguished with data obtained by pollen
analysis (Wasylikowa, typescript)), Older Dryas (1), Allered (2),
Younger Dryas (3), and Holocene (4) were distinguished. The boundary
lines stand out distinctly and generally coincide with those revealed by
pollen analysis; as a rule, too, the changes denoting the beginning of
a new period affect the diatoms earlier than the vascular plants.

Older Dryas. The following taxons were established as occurring
in this period only: Amphipleura pellucida, Amphora ovalis, Anomoeoneis
exilis, Cyclotella Kiitzingiana, C. operculata, C. ocellata, Cymbella Cesa-
tii, C. leptoceros, Diatoma hiemale, D. hiemale v. mesodon, Epithemiq so-
rex, Fragilaria intermedia, F. pinnata f. ventriculosa, Gyrosigma attenua-
tum, Mastogloia Smithii v. lacustris, Navicula lanceolata v. cymbula, N.
oblonga, Nitzschia sinuata v. tabellaria, Opephora Martyi (Fig. 2 *). The
above species did not differ much in number within the respective samp-
les, as a rule not exceeding 5 per cent.

The group of species common to the Older and the Younger Dryas
were equally frequent and evenly distributed as to amount. These are:
Cyclotella bodanica, C. comta, Cocconeis placentula v. euglypta, Cymbel-
la aspera, C. angustata, C. cistula, C. naviculiformis, Diploneis elliptica,
Epithemia zebra, Fragilaria leptostauron, F. pinnata v. lancettula, Gom-
phonema acuminatum v. coronatum, Navicula bacilliformis, N. tuscula,
Nitzschia angustata v. acuta, Rhopalodia gibba, Synedra acus v. angustis
sima, S. rumpens, S. tabulata v. fasciculata. In the Older Dryas the pre-
dominant species was Fragilaria brevistriata reaching its maximum at the
bottom (48 per cent), it decreased gradually to 5 per cent. There were
also large amounts of Fragilaria construens v. binodis which reached its
maximum 25 per cent at a depth of 369—352 cm. These two taxons were
less numerous in the remaining horizons (Fig. 2).

Allerod. The sediments from this period are extremely poor in
diatom frustules. Very few taxons were found and were represented by
only a small number of specimens. The boundary lines for that period
were determined by a marked disappearance of diatoms in the deposit.
The author fully realizes that this criterion is hardly adequate to esta-
blish with certainty what the exact origin of the Allered layer was, nor
is it easy to deliminate this period by pollen analysis.

* Fig. 2 is under the cover.
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Younger Dryas. While in the Older Dryas there were many
taxons with a similar number of specimens, in the Younger Dryas there
was a marked prevalence of some few taxons (Fig. 2). During the younger
part of this period the Fragilaria pinnata was distinctly predominant,
reaching up to 40 per cent, whereas in the Older Dryas this particular
species did not exceed 5 per cent. During the younger part of the Younger
Dryas, Fragilaria construens was also well represented, reaching up to
25 per cemt. The other species were less numerous and only exceptionally
amounted to 15 per cent. During the older part of the Younger Dryas the
proportion of Fragilaria pinnata decreased to 13 per cent, while Fragilaria
construens systematically increased to reach 35 per cent at the end of
the period. At the same time there was a growth in the number of the
following species which had not occurred in the Older Dryas: Achnanthes
exigua v. heterovalvata (5%), Cyclotella Meneghiniana (19%), Fragilaria
construens v. venter (7%). There were also finds of Fragilaria pinnata
v. lacettula (56%) F. lapponica (scanty in Older Dryas) and Navicula
bacilliformis (15%). The whole profile had frequent occurrences of Navi-
cula vulpina (15%) and Tabellaria flocculosa (7%); these reached their
maximum in the Younger Dryas. The group of taxons not surpassing
2 per cent comprised: Achnanthes conspicua, A. exigua, Cymbella incerta
v. linearis, Fragilaria producta, F. construens v. capitata, and Navicula
disjuncta.

Holocene. The lower boundary line for this period has been de-
termined at a depth of 263 cm, where many species recorded in the
Younger Dryas disappear. There are not many taxons confined to this
period only, the frequency of their occurrence not exceeding 1 per cent.
Only exceptionally Melosira granulata v. angustissima reaches as much
as 6 per cent. Some of the species recorded in the Younger Dryas, some-
times even in fairly large amount, attain their maximum number here,
e. g., Cyclotella Meneghiniana (25 per cent), Melosira italica (12 per cent).
There is a marked predominance of the frustules of Fragilaria construens,
reaching up to 65 per cent and not decreasing below 40 per cent. Fragi-
laria pinnata, Navicula vulpina, and Achnanthes exigua v. heterovalvata,
very frequent in Younger Dryas, are less numerous in the Holocene.

Generally, there were not many taxons in the Holocene diatom flora,
but the few species which did occur during that period found favourable
conditions for a very intense development.

INTERPRETATION OF RESULTS

The information collected on the ecological requirements of the de-
termined diatoms (Sieminska 1964; Cholnoky 1968; Florin 1969;
Miller 1971; Plinski 1971) permits only an approximate reconstruc-
tion of the history of the fossil reservoirs at Knapowka and its successive
stages of development.
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Older Dryas. The large number of species with a similar fre-
quency of occurrence in the sediment seems to indicate that the reservoir
waters were fairly fertile, with a markedly alcaline reaction, probably
about pH==8-5. This supposition is founded upon Ny gaard’s o index
(Fig. 3), which for that period does not exceed the value of 0015, and
even attains a value as low as 0-0022: this according to Nygaard (1956),
gives ground for assuming the alcaline pH mentioned above. This high
PH may account for the presence of many species characteristic of
brackish water. Their occurrence needs not necessarily be linked with
an increased salt content in water. As pointed out by Hustedt (1934,
1938, 1957), Cholnoky (1960), Simonsen (1962, 1965), Florin
(1970), in some cases well oxygenized fresh water may favour the occur-
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Ryc. 5. Udzial procentowy okrzemek
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noéci od optymalnego dla ich rozwoju
pH. 1 — pH powyze] 8; 2 — pH od
75 do 8, 3 — pH od 7,0 do 7,5; 4 —
pH od 6,0 do 7,0, 5 — pH ponizej 6,0
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rence of halophilous and mesohalobous species, or even of euhalcbous
ones (Kolbe 1927). The recorded species of halophilous diatom amounted
in all to 50 per cent, and the mesohalobous to 20—30 per cent (Fig. 4).
In the samples from that period (horizon) many fresh-water, and even
halophobous species were also found. Since some of them are characte-
ristic of well-heads, they may be an indication of the presence of springs
supplying water to the reservoir.

The Older Dryas has the highest water level, particularly in the older
part of it, as shown by the comparatively abundant plankton flora (Fig. 5).
During the younger part of this period the proportion of plankton species
decreases with a simultaneous growth of the réle of epiphytes. The lit-
toral also developed throughout the Older Dryas. The decrease in the
number of plankton species shows that there was a gradual lowering of
the water level.

Allerod. As the number of diatoms in the sediment is scarce, there
is virtually nothing to be said about the character of the basin at that
time. It ought to be noted that apart from the few fragments of frustules,
the well-preserved frustules, mostly of the Fragilaria genus, were also
found there. Another significant fact is that the pine and birch curves
do not run along the typical lines in the pollen diagram. It is possible
that during the Allered the physico-chemical properties of water had
changed so much as to cause the almost complete disappearance of
diatom flora.

Younger Dryas. During that period it may be observed how the
reaction becomes less alcaline. This is proved by the disappearance of
diatoms developing at pH of ca. 85 (Fig. 6), and the value of a index
(Fig. 3). The reaction continued to be alcaline, probably not exceeding
pH=8. The complete absence of halophobous diatoms corroborates the
view that there were fresh-water springs in the Older Dryas, which then
disappeared in the Younger Dryas. The observed increase in the number
of halophilous diatom (60%), and especially of the mesohalobous ones
(30%), with a simultaneous decrease of pH is perhaps a proof of more
intense salinity. The lowering of the water level and the presumable
growth of salinity may have been the result of a more continental climate
during that period. Another phenomenon closely linked with the lowering
of the water level was the abundant development of littoral flora,
amounting to 80 per cent of specimens. From the 281 cm level approxi-
mately there was an increase in the number of fresh-water diatoms,
a slight increase in the water level (growth of plankton, Fig. 6), and an
increase in the a index (Fig. 3), i. e., a lowering of the alcaline reaction;
taken together, all these elements seem to suggest that there was an
influx of fresh water.
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Holocemne. The transition from Younger Dryas to Holocene mani-
fests itself in a sharp decrease in the a index (Fig. 3), and an increase
in the number of halophilous as well as of the plankton species (Fig. 6).
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This proves that there was a rise in the water level, a fact perhaps to
be referred to greater humidity of climate. A higher pH (Fig. 5) might
have again stimulated the occurrence of halophilous diatoms. On the
other hand, the analysis of the qualitative and quantitative composition
of diatom flora seems to indicate that salinity had actually increased.
In conditions resembling those of the Older Dryas (the o index, water
level), there was a more abundant development of mesohalobous diatoms,
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their per cent proportion being from 40 to 60 p. c. The transition of gyttia
into swamp peat (245 cm level) was related to the lowering of water
level, as shown by the decrease of plankton, and to the increased water
alcalinity, as testified to by the reduced o index.

NOTES ON MORE REMARKABLE SPECIES AND THOSE OF UNCERTAIN
DETERMINATION

Cyclotella antiqua W. Sm. (Pl. I, fig. 6). Diameter 15—16 u, 15—17
striae per 10 p; Older Dryas, calcareous gyttia. Recorded Polish habitats:
contemporary, ,,Maty Staw” Lake in the ,,Five-Lakes” Valley in the
Polish Tatras (Gutwinski 1909); fossil: the Vistulan Lagoon (Br o ck-
man 1954).

Cyclotella bodanica Eulenst (Pl. I, fig. 12). Diameter 20—23 u, 12—14
striae per 10 p; Older and Younger Dryas, calcareous and light brown
gyttia. Polish contemporary habitats: the river Warta, near Gorzéw Wiel-
kopolski (Benmnin 1926).

Achnanthes cf. saxonica Krasske (Pl 1, fig. 2). Length 99 u, width
55 u, Hypovalve, ca. 30 striae in 10 u. Well developed central area, radial
striae, less frequent in the middle, perpendicular at the end. Only some
specimens of hypotheca were found in the Younger Dryas and Holocene
in light brown gyttia and swamp peat. As there is no epitheca, the record
is uncertain.

Achnanthes sp. (Pl. 11, fig. 7). Epivalve 11—13 n long, 5:0—55 p wide,
16—20 striae in 10 u. Striae in the centre radial, perpendicular at the end,
or slightly convergent. Small central area, very narrow linear axial area.
Found in comparatively large numbers but only the epivalves in the light
brown gyttia of Younger Dryas sediments.

Achnanthes sp. (Pl. 1, fig. 3). Epivalve 86 u long, 4:0 u wide, 13—20
striae in 10 p. Striae in the centre radial, perpendicular at the end; very
narrow axial area, small central area. Only a small number of epivalves
have been found, Younger Dryas, in light brown gyttia.

Navicula halofila f. robusta Hust. (Hustedt 1961) (Pl II, fig. 5).
46:0 » long, 9-5—10-0 n wide, 17—18 striae in 10 p; Younger Dryas, light
brown gyttia. — Unrecorded in Poland.

Navicula pseudotuscule Hust. (Pl. II, fig. 2). 35-0—43-0 u long, 12-5—
13-2 v wide, 14—15 striae in 10 p; Older Dryas, calcareous and light
brown gyttia. Polish habitats: fossil, the Vistulan Lagoon (Brockman
1954). ‘

Navicula pseudoscutiformis Hust. (Pl. 1, fig. 4). 95 u long, 9-3 n wide,
18—20 striae in 10 p; Younger Dryas, light brown gyttia. — Polish ha-
bitats: contemporary, ,,Morskie Oko” Lake (Kawecka 1966); fossil,
bottom deposits at ,,Morskie Oko” (Wasylik 1965a).
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Navicula punctulata v. marina (Ralfs.) Cl. (Pl. I, fig. 5). 460 v long,
16-2 u wide, 13—14 striae in 10 u, 13 carinal dots in 10 u, light brown
gyttia, Older Dryas. — Recorded as fossil species in the Bay of Gdansk
(Schulz 1926), and now in the Baltic Sea (on the Chlorophyceae), and
in the neighbourhood of Plawa (Schumann 1867)

Navicula Krasskei Hust. (P1. I, fig. 1). 12-5 v long, 65 1 wide, ca. 30
striae in 10 u, Younger Dryas and Holocene, light brown gyttia and swamp
peat. — Polish habitats, contemporary: mill-pond seston at Mydlniki
near Cracow (Guminski 1947), the river Czarny Dunajec (Wasylik
1971).

Navicula disjuncta Hust. (PL. I, fig. 8). 18-5 n long, 4-0 v« wide, 25 striae
in 10 u; Younger Dryas, light brown gyttia. — Polish habitats, contem-
porary: the seston of the rivers Vistula and Biala Przemsza (Starmach
1938), seston of the river Dunajec upstream from the Roinéw retention
lake (Sieminska 1952), and in the river Czarny Dunajec (Wasvlik
1971).

Neidium Hitchcockii (Ehr.) Cl. (Pl. II, fig. 1). 66:0 p long, 17-2 u wide,
18 striae in 10 u, Younger Dryas, light brown gyttia. — Polish habitats,
fossil: the Vistula Bay (Brockman 1954).

Nitzschia vitrea v. salinarum Grun. (Pl II, fig. 4). 858 « long, 80 un
wide, 30 striae in 10 n, 7 carinal dots in 10 u, Older Dryas, calcareous
gyttia. — Polish habitats, contemporary: pond at Inmowroctaw (Liebe-
tanz 1925).

Cymbella angustata W. Sm. (Pl II, fig. 6). 40-0 n long, 70 v wide,
15 striae in 10 p, Older Dryas, calcareous gyttia. — Polish habitats, con-
temporary: ,,Morskie Oko” Lake (Kawecka 1966), the river Czarny
Dunajec (Wasylik 1971).

Epithemia turgide v. vertagus (Kiitz.) Grun. (PL I, fig. 9). 1016 u
long, 132 1 wide, 2—4 ribs in 10 p, 10 alvaeolae in 10 n, and 3—5 be-
tween two ribs; Older Dryas, calcareous gyttia. — Polish habitats, con-
temporary: Lake Radun (Bohr 1967).

Pinnularia acrosphaeria Bréb. (Pl. I, fig. 7). 68:3 n long, 99 p wide,
11—12 striae in 10 p, Younger Dryas, calcareous gyttia. — Polish habitats,
contemporary: the basin of the river Sola (Wasylik 1965b), and in the
Tatra Mts. on the Slovak side (Bily 1941).

Pinnularia globiceps v. Krookei Grun. (Pl. 11, fig. 9). 21-8 u long, 55 u
wide, 18—19 striae in 10 v, Holocene, swamp peat. Polish habitats, con-
temporary: Mydlniki near Cracow (Sieminska 1947).
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STRESZCZENIE

POZNOGLACJALNA FLORA OKRZEMEK Z KNAPOWKI
KOLO WEOSZCZOWEJ

W pracy przedstawiono wyniki badan nad okrzemkami w pdznogla-
cjalnych osadach z Knapowki koto Wloszczowej.

W 28 proébach pobranych z rdzenia o dlugosci 135 e¢m oznaczono 206
jednostek systematycznych okrzemek. Podano opisy 17 taksonéw bardziej
interesujacych lub niepewnie oznaczonych.

Zestawione na podstawie literatury informacje o wymaganiach ekolo-
gicznych oznaczonych gatunkéw okrzemek, dane o ich wzajemnych sto-
sunkach iloSciowych oraz warto$ci tzw. wspodlczynnika ¢« Nygaarda
(1956), wyliczone dla prob z réznych pozioméw osadu, pozwolily odtwo-
rzy¢ przypuszczalne warunki fizyczne i chemiczne wody w zbiorniku
w czasie tworzenia sie osadéw oraz po czesci historie jego rozwoju.

Na poczatku starszego dryasu zbiornik mial charakter jeziora o zasa-
dowym odczynie wody, ktére szybko sie wyplycalo, przy jednoczesnym
wzroscie zasadowoscl. W Alleredzie niezmame czynniki wplynety na nie-
mal catkowity zanik flory okrzemek w osadzie. W mlodszym dryasie
zbiornik byt juz bardzo plytki. W holocenie po przejSciowym wzroscie
poziomu wody nastgpilo ponowne jego obniZzenie i zbiornik ulegt za-
bagnieniu.

Instytut Botaniki Uniwersytetu Jagiellonskiego w Krakowie
4 — Acta Palaeobotanica
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Plate I

Tablica I

. Navicule Krasskei Hust.

. Achnanthes cf. saxonica Krasske

. Achnanthes sp.

. Navicula pseudoscutiformis Hust.

. Navicula punctulata v. marina (Ralfs.) CI.
. Cyclotella antiqua W. Sm.

. Pinnularia acrosphaeria Bréb.

. Navicula disjuncta Hust.

. Epithemia turgida v. vertagus (Kitz.) Grun.
. Cymbella Cesatii (Rabh.) Grun.

. Cyclotella ocellata Pant.

. Cyclotella bodanica Eulenst



Plate I

Tablica I

I. Kcezmarska

Acta Palaeobotanica XIV/3
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Plate II

Tablica II

x 1670

. Neidium Hitchcockii (Ehr.) Cl.

. Navicula pseudotuscula Hust.

. Navicula muralis Grun.

. Nitzschia vitrea v. salinarum Grun.

. Navicula halophila f. robusta Hust.

. Cymbella angustata W. Sm.

. Achnanthes sp.

. Cymbella laevis Nag.

. Pinnularia globiceps v. Krookei Grun.



Plate II

Tablica II

zmarska

1. Kac

Acta Palaeobotanica XI1V/3
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Fig. 2. Diatom succession in profile (deposit symbols after Troels-Smith 1955). 1 — gyttia
Ryc. 2. Sukcesja okrzemek w profilu (symbole osadéw wedlug Troels-Smitha, 1955). 1 — gytia; 2 — gytia wapienna

2 — limestone gyttia; 3 — swamp peat; 4 — clay; 5 — sand; OD — Older Dryas;

y

; AL — Allered; YD — Younger Drhas; PB — Preboreal period; BO — Boreal period

3 — torf bagienny; 4 — il; 5 — piasek; OD — starszy dryas;

; AL — Allered; YD — mlodszy dryas; PB — okres preborealny; BO — okres borealny
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