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DIATOMS OF LAKE DEPOSITS FROM THE POLISH BALTIC COAST
II. LAKE JAMNO

Okrzemki w dennych osadach zbiornikéw wodnych polskiego pobrzeza Baltyku
II. Jezioro Jamno

ABSTRACT. The results of research carried out on diatom flora in the Lake Jamno (North-
-western Poland) are presented. The diatom succession is discussed in climatic zones determined
by the palynological method by Zachowicz (1973). The profile comprises deposits from the
Boreal to Younger Sub-atlantic. The predominant diatoms in the Boreal were the oligohalobous.
indifferent species (mainly Melosira arenaria). In the Older Atlantic the lake was transformed
into a peat-bog. The prevailing species at the time were epiphytie, oligohalobous indiffcrent.
The occurrence of the meso- and euhalobous diatoms indicates that inflow of sea waters had
already started at that time. In the Younger Atlantic the peat-bog was covered with gyttia
and the examined area becomes a normal body of water. This period was marked by the increas-
ing value of meso- and euhalobous, and planktonic species. From the Younger Sub-atlantic
Lake Jamno again became fresher and shallower. The prevailing species at that time were
epiphytic, oligohalobous diatoms.

INTRODUCTION

The present paper is a continuation of the research program on diatom
flora in the sediments of water reservoirs of the Polish Baltic coast. The previous
papers presented the results of research on diatom flora in the Vistula Lagoon
and Lake Druzno (Przybylowska-Lange 1974, 1976).

Publications on Lake Jamno are few in numbers, and concern mostly the
geological relief of the reservoir and its environs as well as the old lake-shore
forms (Bohdziewicz & Piatkowski 1963; Rosa 1963; Bartkowski 1965;
Wypych 1973). Other publications report on the palynological analysis of the
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bottom sediments in the lake (Lubliner-Mianowska 1964; Zachowicz 1973),

or concern the contemporary hydrological and biological conditions in the lake
(Januszkiewicz & Michalski 1973; Szmidt 1973).

THE SITE OF RESEARCH

The development of Lake Jamno is closely linked with the development of
the sand-bar now dividing the lake from the sea. It has been found that the
sand-bar was not a stable form but was receding to the south as a result of the
advancing ingression of the sea. The sea entered the peat-covered areas and the
coastal lakes, as can be seen from the strata of peat and lake gyttia in the sand-
-bar substratum and on the bottom of Koszalin Bay down to the depth of 15 m
{Wypych 1973).
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Fig. 1. Lake Jamno. @ — location of profile
Rye. 1. Jezioro Jamno. @ — miejsce pobrania profilu

Lake Jamno is now separated from the sea by a narrow sand-bar. The
connecting link between the lake and the sea is a channel known as the ,Nurt
Jamneriski” several meters wide and ca. 0-6 km long (Fig. 1). This narrow connec-
tion is becoming constantly shallower and narrower, and is often even temporarily
closed due to the aggradation by sediments of coastal bottom ruble. The opposite
phenomenon is also observed, namely in storm periods the sand-bar may be
broken by the sea and water from the Baltic flowed into the lake. The last time
this happened was in 1913 when sea water invaded the adjacent Lake Bukowo,
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and from there, through the marshes in the neighbourhood of Lazy, it reached
Lake Jamno (Bohdziewicz & Pigtkowski 1963).

Lake Jamno is now a coastal reservoir of eutrophic character. Its surface
area is 22-4 sq. kms., its mean depth amounting to 1-4 m, and its maximum
depth to 39 m (Januszkiewicz & Michalski 1973). The Lake Jamno is now
rapidly becoming overgrown. Several tributaries disgorge into the lake, the
largest of which are the Unie§é and the Dzierzencinka.

As to salinity, Lake Jamno may be assigned, according to the ,Venetian”
system, to the B-oligohalin zone, from 4 0-5 to 4-3-0 per mille S (Januszkie-
wicz & Michalski 1973). During the past hundred years a change in hydrolo-
gical conditions has been observed, the result of flood-control carried out on the
channel connecting the lake with the sea (1903). This led to a lowering of the
water level by ca. 28 em and to increased salinity (Szmidt 1973).

MATERIAL AND METHODS

The core for investigation was collected with an , Instorf” type drill, by the
Department of Marine Geomorphology and Geology, of the Institute of Meteoro-
logy and Water Management in Gdynia. It comes from the middle of the central
basin (Fig. 1), where the water is 2 m deep. The length of the core is 3-75 m.

Palynological analysis carried out on this core by Zachowiez (1973)
has shown that it comprises deposits commencing from the Boreal period.
The lithological description of the core (Table 1) was prepared by Zachowicz
according to the Troels-Smith system (1955).

Samples for diatom analysis were collected at intervals ranging from 5 to
15 cm. Thirty nine samples were analysed. 500 diatoms per sample were counted,
with the exception of samples coming from the Boreal period (Nos. 33-39) and
the Older Atlantic period (Nos. 25-32), where the number of diatoms counted
was smaller because of low frequency. The value of the respective taxons is
given in per cent.

Diatoms were assigned to the different ecological groups on the basis of
ecological characteristics, given by Hustedt (1930-1966), Zabelina et al.
(1951), Cleve-Euler (1951-1955), Foged (1954, 1966, 1969, 1970), Brock-
mann (1954), Miller (1964), Siemiriska (1964), and Simonsen (1962).

DIATOM FLORA SUCCESSION

The Boreal — V

This period comprises the stratum from 3-75 to 3-15 m. This is a stratum of
small-grained sand, passing into mud with an admixture of sand, and an admix-
ture of humus in the upper parts.
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Table 1
Tabela 1
Description of profile
Opis profilu
Depth in'l’n Sample Descriptio.n of deposit Stratigraphy
Glebokosé No (Zachowicz 1973) Stratygrafia
w m Nr préby Opis profilu
1 |2 3 4
0:00-0-15 clay with gyttia and small-grained sand Younger Sub-
1-7 il z gytiag i piaskiem drobnoziarnistym -atlantie
0-15-0-60 gyttia with clay admixture ml. okres sub-
gytia zailona atlantycki
0-60-0-85 gyttia with clay admixture
gytia zailona
0-85-0-90 gyttia
gytia
0-90-0-95 8-15 | gyttia with clay admixture Older Sub-
gytia z domieszka itu -atlantic
0-95-1-05 gyttia st. okres sub-
gytia atlantycki
1-05-1-20 gyttia with clay admixture
gytia z domieszka ilu
1-20-1-25 gyttia
gytia
1-25-1-30 gyttia with elay admixture
gytia z domieszky ilu
1-30-1-45 gyttia
gytia
1-45-1-50 . . .
gyttia with clay admixture Sub-boreal
gytia z domieszka ilu okres sub-
1-50-1-55 borealny
gyttia with clay and humus admixture
gytia z domieszka ilu i humusu
1-55-1-65 | 16-20 | gyttia
gytia
1-65-1-70 gyttia with clay admixture
i ieszky it
1-70-1-80 gytia z domieszks ilu
gyttia
gytia




231

1 2 | 3 4
1-80-1-85 gyttia
gytia
1-85-2-05 gyttia with clay admixture and with shells of Cardium| Younger Atlan-
edule tie
21-14 | gytia z domieszka ilu, obeene muszle Cardium edule| mi. okres
2-05-2-10 greatly decomposed peat atlantycki
tort silnie rozilozony
2-10-2-45 greatly decomposed peat
torf silnie rozlozony
2-45-2-75 slightly decomposed peat Older Atlantic
torf stabo rozlozony st. okres atlan-
2:75-2-95 greatly decomposed peat tyeki
torf silnie rozlozony
2-95-3-15 amorphous peat
torf rozlozony, bezpostaciowy
3-15-3-25 mud with humus admixture
mul z domieszka humusu
3-25-3-40 33-39 | mud
mut Boreal
3-40-3-50 mud with small-grained sand admixture okres borealny
mul z domieszks piasku drobnoziarnistego
3:50-3-60 mud
mul
3-60-3-65 mud with small-grained sand admixture

mut z domieszksa piasku drobnoziarnistego

3-65-3-75 small-grained sand
piasek drobnoziarnisty

The diatom flora of this period is poor. Of the 23—-43 taxons found, the
marked majority consists of indifferent oligohalobous species (15-33 taxons);
their proportion, varies from 89-7 to 97-3 per cent (maximum wvalue for all
the core). The most numerous species is Melosira arenaria (37-7-73-1 per cent);
the only exception is the top part of the period, where its value rapidly decreases
to 0-8 per cent. Of the oligohalobous indifferent species the following were also
noted to occur: Gyrosigma attenuatum, Pinnularia viridis with varieties, Opephora
martyt, Cymbella aspera, C. ehrenbergii, C. prostrata. In the lower part of the
period, the following species should be noted: Fragilaria inflata, F. pinnata,
F. brevistriata, Navicula scufelloides and Stephanodiscus astraea var. minutulus.

The halophilous species were rarely represented at that time: from 1-2
(minimum value for the profile) up to 6-8 per eent, comprising A4nomoeoneis
sphaerophora, Epithemia turgida with var. westermannii, Cyclotella mensghiniana
and Diploneis ovalis.
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The occurrence of small numbers of mesohalobous diatoms (up to 3-2 pex
cent) was also observed, and single specimens of euhalobous (up to 0-8 per cent):
Campylodiscus clypeus, Anomoeoneis costata, Diploneis didyma, Coscinodiscus
sp. div., Nitzschia circumsuta (Table 2; Fig. 2, are under the cover). The
explanation of the occurrence of these meso- and euhalobous species during the
Boreal period is probably that they came from a redeposit. This is corroborated
by the poor condition of valve preservation as well as by the presence of pollen
of exotic plants in the material (Zachowicz 1973).

As already mentioned, the diatom flora composition in the upper part of the
Boreal period differs eonsiderably from the composition in its lower part. While
in the lower part the main species is Melosira arenaria (up to 73-1 per cent)
in the upper part the same species constitutes only a very low per cent of the
total number and is no more characteristic of this part of the deposit (Table 2).
There is also a smaller proportion of specimens of Gyrosigma attenuatum and
Cocconeis disculus.

For this part of the deposit, the most characteristic species is Meridion
circulare with var. constricta (26-4 per cent). In the older part of the Boreal
period and in the later periods this species is either totally absent or occurs only
sporadically, in scattered specimens. There is also an increase in the number of
Achnanthes lanceolata, Gomphonema angustatum with var. productum, Eunotia
lunaris, Cocconeis placentula and Fragilaria pinnata.

The composition of diatom flora of the youngest part of the Boreal period
is mixed in character. Certain species have been observed characteristic of
shallow, marshy reservoirs, as well as aerophilous species (Hantzschia amphioxys,
Navicula mutica), whose presence indicates terrestrial conditions. There was
also a fair proportion of rheobiontic species (Meridion circulare, Achnanthes
lanceolata, Navicula dicephala), which are connected with running water.

At the time when the upper part of the deposit was undergoing sedimenta-
tion, the pH also changed. Whereas in the lower part the alkalophilous and
alkalobiontic diatoms constituted 77-6 to 93-6 per cent of the total number of
specimens, in the upper part this decreased to 72-3 per cent. On the other hand,
there is an increase of indifferent species of diatoms while acidophilous species
are also noted (Table 2).

The Older Atlantic — VI

The deposit from that period comprises a peat stratum at the depth of 3-15
to 210 m (Table 1). Lithological changes are accompanied by a marked change
in composition of diatom flora.

Diatom composition is more varied here (41-77 taxons), but they continue
to be very low in number, and their valves badly damaged (Table 2).

The proportion of indifferent oligohalobous species is comparatively small
(46-4 to 63-7 per cent), and there is a simultaneous increase of the number of
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halophilous (up to 27-1 per cent), mesohalobous (up to 23-2 per cent) and euhalo-
bous (up to 5-1 per cent) diatoms.

The most abundant of the oligohalobous indifferent species were the littoral
ones: Fragilaria pinnata, F. inflata with var. istvanffyi, F. brevistriata, Pinnularia
viridis with varieties, Epithemia zebra, Amphora ovalis var. pediculus, var.
libyca, Opephora martyi and Diploneis domblitiensis, while the plankton species:
Stephanodiscus astraea var. minutulus, Melosira <islandica subsp. helvetica,
M. arenaria, were less numerous.

The halophilous species were most abundant, Cyclotella meneghiniana up to
19-1 per cent. The remaining halophilous diatoms were much less frequent:
Epithemia turgida, Diploneis smithii var. pumilla, Rhoicosphenia curvata,
Niteschia trybionella var. levidensis, Surirvella ovata var. crumena.

As already mentioned, a prominent part is played by mesohalobous species.
Their per cent proportion increases at the beginning of the period; at 2:95 m
depth they already amount to 22-5 per cent. Then, in the middle part of the
period they decrease in portion (down to 15-1 per cent), to rise again, up to 23-2
per cent. The value of euhalobous diatoms also increases from the beginning of
the period (0-2-5-1 per cent). Among mesohalobous and euhalobous diatoms the
following species have been noted to occur: Campylodiscus clypeus, C. echeneis,
Anomoeoneis costata, Achnanthes hauckiana, Diploneis smithii, D. didyma,
Caloneis amphisbaena var. subsalina, Surirvella striatula, Navicula crucicula,
N. peregrina, Actinocyclus ehrenbergii, Chaetoceros sp. div., Coscinodiscus rothii
and Nitzschia circumsuta.

In the Older Atlantic period the epiphytic and benthonic species constitute
the majority (69-6-84-3 per cent of specimens). The proportion of plankton
species is not constant (14-8-30-4 per cent), with Cyclotella meneghiniana as the
most numerous.

The species most abundantly represented are alkaliphilous diatoms (4:69-
71-9 per cent), yet they are less numerous than in the preceding period. Alkali-
biontic species reach up to 8-5-21-0 per cent; in addition, acidophilous and
acidobiontic diatoms have also been observed (Table 2).

The Younger Atlantic — VII

This period is represented by a 20-cm thick deposit strata at a depth of
2:10 to 1-80 m (Table 1).

A sudden increase in diatom frequency and a great diversity in their specifie
composition (88-104 taxons) was observed.

Particularly during the middle part of the period oligohalobous indifferent
diatoms continue to be abundant, though not so much as in the preceding
period (36-5-54-7 per cent) (Table 2; Fig. 2).

The composition of oligohalobous indifferent diatoms resembles in general
that observed in the preceding period. Only the quantitative relations between
8 — Acta Palaeobotanica XX/2
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the respective elements change. The most numerous species is Stephanodiscus
astraea, while species of the genus Fragilaria, most prominent in the preceding
period, are not so frequent (Table 2).

The halophilous species are also less numerous than in the Older Atlantic
period (15-:2-23-0 per cent). Cyclotella meneghiniana continues to be the most
numerous (up to 16-0 per cent), followed by Epithemia turgida, Amphora holsa-
tica, Navicula clementis var. acuta and Surirella ovata var. crumena.

The most characteristic change in diatom composition of that period,
besides the increase of diatom frequency, is the increased role of mesohalobous
species, varying from 23-4 to 42-6 per cent. The value of euhalobous diatoms is
higher than during the preceding period (2:0-5-6 per cent). Among the mesohalo-
bous species the most numerous were Anomoeoneis costata and Campylodiscus
clypeus. Furthermore, the following meso- and euhalobous species were observed:
Campylodiscus echeneis, Diploneis smithii, D. interrupta, D. didyma, Caloneis
amphisbaena var. subsalina, Actinocyclus ehrenbergii, Chaetoceros sp. div.,
Coscinodiscus sp. div., Rhabdonema arcuatum, Grammatophora oceanica, Navicula
peregrina, N. humerosa, Cocconeis scutellum, Surirella striatula, Nitzschia circum-
suta, N. scalaris, N. punctata and Terpsinoé americana.

In the top part of the deposit of that period, a deerease in the proportion
of meso- and euhalobous diatoms was observed, mainly in Campylodiscus clypeus,
C. echeneis, Anomoeoners costata, Diploneis smithiv and D. interrupta. On the
other hand, there is an increase in the nnmber of oligohalobous, and of plankton
diatoms in particular: Stephanodiscus astraea, Cyclotella meneghiniana, C. comia
and of the littoral species Fragilaria inflata (Table 2).

When compared with the preceding period, an increase in the proportion of
alkalophilous diatoms (62-3-70-5 per cent) is noted, while the acidophilous and
acidobiontic species completely disappear (Table 2).

The Sub-boreal — VIII

The deposit from that peried includes a layer of gyttia with an admixture
of clay, at a depth of 1-80 to 1-30. In that period the diatom flora is diversified,
consisting of 89 up to 107 taxons of great frequency.

In the lower and upper parts oligohalobous indifferent diatoms predominate
(up to 54-1 per cent), while in the central part of the period their numbers
decrease (34-6—44-6 per cent). This change is accompanied by differences in
diatom composition. In the lower part, the species which have prevailed in the
preceding period, are still fairly numerous. The highest in proportion is
Stephanodiscus astraea (11-5 per cent) which towards the end of the period
occurs in small numbers only. A similar decrease in numbers is also shown by
Fragilaria inflata with var. istvanffyi, F. brevistriata and Pinnularia viridis
(Table 2).

Besides the above-mentioned oligohalobous indifferent species, observation
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has revealed a fair number of species which, due to their continuous occurrence
or their increase in numbers, are characteristic of that period. These are:
Qyrosigma  altenuatum, Opephora martyi, Achnanthes clevei, A. lanceolata,
A. lemmermannii, Cocconeis diminuta, C. thumensis, C. disculus, Melosira islandica
subsp. helvetica, Cymbella ehrenbergii, Cymatopleura elliptica, Navicula scutteloi-
des, N. tuscula and Diploneis domblitensis. Towards the end of the period there
is an increase in the numbers of Cyclotella comia, Amphora ovalis with wvar.
libyca and var. pediculus, Epithemia intermedia and E. zebra.

Halophilous species played an important part in diatom composition of
that period (12-5-25-1 per cent). Of these, Cyclotella meneghiniana continues to
be the most numerous (up to 18-8 per cent), while the following species have
been noted in smaller proportions: Nitzschia trybionella var. levidensis, Epithemia
turgida, B. sorex, Cocconeis pediculus, Rhoicosphenia curvata and Surirella ovata
var. crumend.

In comparison with the preceding period, euhalobous diatoms increase in
proportion (2-9-8-5 per cent). Their numbers show a marked increase in the
earlier part of the period. As regards mesohalobous diatoms, their proportion
amounts to (21-6-39-3 per cent).

The specific composition of the meso- and euhalobous diatoms was roughly
the same as in the preceding period, yet the quantitative relations between the
respective elements of this composition were different.

In comparison with the preceding period, the proportion of Anomoeonsis
costata, Campylodiscus echeneis and Diploneis interrupla continues to decrease;
in the upper part of the period this is also true of Campylodiscus clypeus and
Diploneis didyma. On the other hand, Diploneis smithii with var. rhombica and
Chaetoceros sp. div. increase in number.

Throughout the Sub-boreal period the epiphytic and benthonic diatoms
predominate, while planktonic diatoms, mainly represented by Cyclotella mene-
ghiniana and Stephanodiscus astraea, constitute from 16-1 to 28-1 per cent of the
total numbers of specimens (Table 2).

In comparison with the preceding period, the pH in the water body has not
undergone any visible change, as can be seen from the similar per cent values of
alkalophilous and alkalobiontic diatoms in both these periods (Table 2).

The Older Sub-atlantic — IX

This period includes a deposit at a depth of 1-30 to 0-60 m. From the litholo-
gical point of view it does not differ from the preceding period (Table 1). Diatom
flora continues to be diversified, comprising from 78 and 105 taxonomic units
of high frequency of occurrence. Yet there are fairly marked differences both in
flora composition and in the nambers of the particular species between the lower
and the upper part of the period (Table 2; Fig. 2).

In the lower part (1-30-0-80 m) the value of oligohalobous indifferent

8*
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diatoms is the lowest in the whole profile: at a depth of 0-97 m they amount
only to 14:3 per cent of the specimens and, in the remaining samples, their
proportion oscillates from 26-0 to 45-3 per eent. The composition of oligohalobous
indifferent diatoms is similar here to that observed in the preceding period,
yet the quantitative relations between the respective taxons are different. The
Fragilaria species, abundant in the preceding period, are found in small numbers
only during the first half of the Older Sub-atlantic period. The value of Amphora
ovalis var. pediculus also decreases, while there is a more frequent occurrence
of Melosira arenaria, Opephora martyi, Stephanodiscus astraea, Gyrosigma
attenuatum, G. acuminatum, Diploneis domblittensis and Navicula tuscula.

A prominent part in diatoms composition of the first half of the Older
Sub-atlantic period is played by halophilous species (22:2 to 40-2 per cent).
At a depth of 097 m, where the proportion of indifferent diatoms is lowest in
the profile, the halophilous species attain their maximum value (40-2 per cent):
of these, Cyclotella meneghiniana constitutes up to 35-5 per cent, Epithemia
turgida and Nitzschia frybionella var. levidensis were found less frequently
whereas other species occurred only sporadieally.

In this part of the deposit an increase in the number of mesohalobous
diatom specimens (19-7-38:3 per cent) is also noted, as well as of the euhalobous
specimens which here attain their maximum value (12-56 per cent) in the profile
as a whole. Among the meso- and euhalobous diatoms, the following species
were found to occur: Thalassiosira baltica, Chaeloceros sp. div., Coscinodiscus
excentricus, Diploneis smithii with var. rkombica, D. didyma, Surirella striatula,
Anomoeoneis costata, Grammatophora oceanica, Campylodiscus clypeus, C. echeneis,
Opephora marina, Nitzschia circumsuta, Navicula crucicula, N. peregrina,
Actinocyclus ehrenbergii and Hyalodiscus scoticus.

The increase in the proportion of meso- and euhalobous diatoms, induced
~ by an increased inflow of sea water, accompanied a rise in the water level in the
reservoir, which was reflected in the diatom flora composition by an increased
proportion of planktonie diatoms.

In the middle part of the Older Sub-atlantic period at the depth of 0-97 m,
where the oligohalobous indifferent diatoms are least frequent, the planktonic
species, and in particular Thalassiosira baltica, Coscinodiscus excentricus, and
Cyclotella meneghiniana attain their maximum value.

In the upper part of the period the change in diatom flora composition is
indicated mainly by the increase in the proportion of oligohalobous indifferent
diatoms (66-4 to 73-0 per cent). On the other hand, there is a decrease in the
number of halophilous (10-6—16-0 per cent), mesohalobous (13-8-14-7 per cent),
and euhalobous (2-7-3-7 per cent) species. This change is also manifested in
a marked decline in the proportion of planktonic diatom specimens. Among the
oligohalobous indifferent diatoms the most prominent part is that of the re-
appearing species of the genus Fragilaria, especially F. pinnata with var.
lancettula (up to 35-0 per cent), F. inflata with var. istvanffyi, F. brevisiriaia,
as well as Amphora ovalis with var. libyca and var. pediculus, Cocconeis thumensis
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and C. diminuta. Among the halophilous species the following were noted:
Cyclotella meneghiniana, Epithemia turgida, and Nitzschia trybionella var.
levidensis.

Meso- and cuhalobous diatom composition is similar here to that observed
in the older part of the period. Planktonic species of the genus Coscinodiscus,
and Thalassiosira baltica, occur inlower proportion, whereas Anomoeoneis costata.
was encountered more frequently.

The Younger Sub-atlantic — X

This period comprises the deposit of the remaining part of the profile, i. e.
0-60 m. The deposit consists of a stratum of gyttia with clay, with an admixture
of sand at the top (Table 1). There are fairly significant oscillations in the respec-
tive value of diatoms belonging to different halobion groups which testify to the
changing ecological conditions in the body of water. Diatom flora continues to
be diversified and consists of 87-115 taxons of high frequency (Table 2; Fig. 2).

In the lower part (0-60 to 0-40 m) there is a marked prevalence of oligohalo-
bous indifferent species, which at the depth of 0-45 m reach their maximum value
for this period (92-2 per cent). In the remaining samples for this part of the
deposit they amount to 42-6-70-5 per cent of the total number of specimens.
Such an abundance of oligohalobous indifferent species was only observed in the
investigated profile in the Boreal period. The Fragilaria species continue to
play the most important role: at 0-45 m they reach their maximum value (69-6-
per cent). There was also a fairly numerous occurrence of Amphora ovalis var.
pediculus and var. libyca, Achnanthes conspicua, A. exigua, A. lanceolata var.
elliptica, A. clevei, Cocconeis disculus, C. placentula, Gyrosigma acuminatum.
and Navicula scutelloides.

Apart from the above-mentioned species which increase in proportion in
the lower part of the period, the following were observed: Epithemia zebra,
Opephora martyi, Pinnularia viridis, Cymbella ehrenbergii, C. aspera, Cymato-
pleura elliptica, Diploneis domblitensis, Gyrosigma attenuatum, Navicula gracilis
and N. tuscula with var. minor.

The proportion of halophilous diatoms amounts to 4-1-14-2 per cent; such
a low value was only observed in the investigated profile in the Boreal period..
They are represented by the same species which had occurred in the upper part
of the preceding period. Mesohalobous diatoms occur also only in this part of
the deposit in small numbers (3-4-19-6 per cent), while euhalobous diatoms are
either totally absent or occur in small numbers (0-2:0 per cent).

The most characteristic change in diatom flora composition in the lower
part of the Younger Sub-atlantic period is, besides a decrease in the value of
meso- and euhalobous species, a marked prevalence of epiphytic diatoms
attaining their maximum values for the whole examined profile. At a depth of
0-45 m, where a sudden increase of oligohalobous indifferent species is observed,
epiphytic diatoms prevail (Table 2).
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From 0:30 m upwards there is another change in diatom composition, which
is manifested in an increased proportion of planktonic species (12-9 to 51:3 per
cent) as well as of diatoms of meso- and euhalobous. The oligohalobous indifferent
species are less numerous, amounting to 42-6 per cent (at 0-15 m). In the top
part of the profile they increase in number again, up to 70-5 per cent (Fig. 2).

The most characteristic oligohalobous indifferent species in this part of the
deposit is Synedra berolinensis (up to 23-7 per cent). Below this level it either did
not occur at all, or only separate specimens of it were found. According to
Hustedt (1956) this is now a rare species, found in the plankton of stagnant
and slow-flowing waters. Species of the genus Fragilaria are fairly abundant,
but they are less numerous than in the lower part of the Younger Sub-atlantic
period. On the other hand, the value of the planktonic species Stephanodiscus
astraea var. minutulus increases (up to 12-3 per cent).

An important role is played by halophilous diatoms. Their proportion,
however, is not constant and, as in the case of indifferent species, it varies within
a fairly wide range (16-1-35-3 per cent). They were most numerous at 0-15 m.
There is a predominance of planktonic species: Coscinodiscus rothis var. subsalsa,
C. lacustris and Cyclotella meneghiniana. The proportion of the remaining
halophilous diatoms was very much the same as that observed in the lower part
.of the period.

Meso- and euhalobous diatoms also increase in value in the upper part of
the discussed period. Mesohalobous species constitute 8-9-21-0 per cent of the
total number of specimens; they are most numerous at 0-15 m, where the
halophilous species also attain their maximum value for the whole period.
In the top part of the profile the number of mesohalobous diatoms decreases
again. The proportion of euhalobous diatoms varies from 1-3 to 2-6 per cent.

Among meso- and euhalobous diatoms the following species were observed:
Coscinodiscus rothii, C. divisus, Anomoeoneis costata, Campylodiscus clypeus,
C. echeneis, Nitzschia circumsuta, Caloneis amphisbaena var. subsalina, Diploneis
smithii and var. rhombica, D. didyma, Nitzschia hungarica, Actinocyclus ehren-
bergit and Grammatophora oceanica.

In comparison with the preceding period, a decrease in the number of
-alkalophilous diatoms was observed (40-5-58-6 per cent). Their place is largely
taken by indifferent species, adding up to 17-2-34-0 per cent of the total number
of specimens. In the preceding period they constituted barely 2-:1-6-1 per cent,
-and only in the top part was there an increase up to 20-1 per cent.

‘THE COURSE OF ECOLOGICAL TRANSFORMATION IN LAKE JAMNO IN THE
HOLOCENE

The marked prevalence of oligohalobous indifferent diatoms (mainly
planktonic-benthonie) in the Boreal period shows that at that time, Lake Jamno
was a fairly deep fresh-water reservoir. This is corroborated by the results of
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pollen analysis as well. In the spectra of this period a prominent part was played
by Potamogeton, with a minor participation of rush- and marsh plants (Zacho-
wicz 1973). The diatom composition is typical of an Ancylus lake, the Baltic
fresh-water stage. Its diatom flora has been called ,flora arenaria” after Melosira
arenaria, the species that is predominant there. In the Lake Jamno deposits
the per cent proportion of this species was high (up to 73-1 per cent). Today
M. arenaria is developing mainly in larger lakes with a sandy bottoms (Jousé
1961).

Species less numerous in this period were: Gyrosigma attenuatum, Cocconeis
disculus, Cymbella prostrata, C. ehrenbergii. A very similar diatom composition
was observed for that period in the Vistula Lagoon (Brockmann 1954) and the
Kurish Lagoon (Kabailiene 1967).

The change of diatom flora composition towards the end of the Boreal
period, evidenced by a marked decrease in the value of species characteristics
of its older part, is probably due to the lowering of water level on the investigated
arca. This has been reflected in the decline of the number of benthonic-planktonic
diatoms with a simultaneous growth of littoral, mainly epiphytic, species. The
species found here are typical of shallow, marshy bodies of water. The aero-
philous diatoms oceurring in this part of the deposit point to terrestrial condi-
tions.

The occurrence of rheobiontic diatoms in this part of the deposit (Meridion
ciroulare with var. consiricta and Achnanthes lanceolata) deserves attention.
It may be supposed that at the tiine when this part of the deposit originated,
the composition of diatom flora was affected also by flowing waters.

In the Older Atlantic, the important lithological change in the deposit
(when mud passes into peat) is accompanied by a distinet change in the character
of the diatom flora, which had already begun during the latter part of the
preceding period. The process by which the body of water was transformed into
a peat-bog was probably rapid, which is reflected in the abrupt change observed
both in pollen spectra (a rapid growth of the Alnus and Polypodiaceae — Za-
chowicz 1973), and in diatom flora composition.

Even though the prevailing element of the Older Atlantic is oligohalobous
indifferent diatoms, their frequency clearly decreases in comparison with the
preceding period. On the other hand, there is an increase in the proportion of
diatoms of meso- and euhalobous character, which indicates that the inflows
of sea water, had already begun to the investigated area at that time.

Changes in the composition of aquatic and rush vegetation which are visible
in the differences in proportion (Zachowicz 1973), are emphasized by the varied
proportion of planktonic and littoral species. Hence it may be assumed that
oscillations in water level had taken place. The non-uniform character of the
peat strata confirms this supposition. The reason for these changes was probably
the beginning of the Littorina transgression, reflected, among other phenomena,
by the rise of the water level. This caused a periodical flooding of the peat-bog,
with water also of sea origin, which was clearly reflected in the diatom flora
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composition. Meso- and euhalobous species were found to occur, with the
predominating Campylodiscus clypeus, typical of the initial period of the Littorina,
Sea.

A similar diatom composition was observed at approximately the same time
in the Vistula Lagoon, the Kurish Lagoon and the Lake Druzno (Brockmann
1954; Kabailiene 1967; Przybylowska-Lange 1974, 1976). In the above
mentioned bodies of water the occurrence of meso- and euhalobous diatoms
appears somewhat later, not until the second half of the Older Atlantic period,
while in Lake Jamno they were present from the beginning of this period. This
difference should probably be attributed to the geographical situation of these
two bodies of water. The Littorina transgression occurred earlier in the western
part of southern Baltic (Lake Jamno) than in its eastern part (Vistula Lagoon,
Kurish Lagoon and Lake Druzno).

From the results of diatom analysis it may be supposed that the peat
deposit of the Older Atlantic period had been formed in the coastal zone of the
Littorina Sea. Its advancing transgression led to a further rise of the water
level, which in the Younger Atlantic period led to the transformation of the
peat-bog into a water reservoir. The lithological change of the deposit (peat
passing into gyttia), was coupled with changes in diatom composition and with
a sudden change in pollen spectra (Zachowicz 1973). There is a general increase
of diatoms, specially of the meso- and euhalobous species.

All the meso- and euhalobous species occurring in the Younger Atlantic
period are characteristics of the Littorina Sea. We also found here Terpsinoé
americana, which by reason of its limited occurrence is the most characteristic
species of this period.

The composition of meso- and euhalobous species in the Lake Jamno deposit
is similar to that observed in that period in the Vistula Lagoon and the Lake
Druzno (Przybylowska-Lange 1974, 1976). The differences concern the
quantitative relations. In the Vistula Lagoon and Lake Druzno the mesohalobous
species were less numerous, whereas in Lake Jamno their frequency was higher.

There is also a difference in the occurrence of euhalobous diatoms. In Lake
Jamno they occurred in rather small numbers and had an even proportion
throughout the period, whereas in the Vistula Lagoon and Lake Druzno three
horizons in which their proportion is greater, can be observed. A similar phenome-
non can also be seen in the Kurish Lagoon (Kabailiene 1967). This period is
not very distinet, either in pollen or in diatom spectra.

At the beginning of the Sub-boreal period a slight freshening and shallowing
of the body of water took place. The per cent proportion of meso- and euhalobous
species and of the planktonic diatoms decreased.

As one moves upwards the meso- and euhalobous species reappear in abun-
dant numbers; the proportion of planktonic diatoms also increases.

There are essential differences in the diatom composition of the Sub-boreal
period of Lake Jamno, the Vistula Lagoon and Lake Druzno (Przybylowska-
-Lange 1974, 1976). While in Lake Jamno throughout the period both meso-
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and euhalobous diatoms occurred in abundance, in the Vistula Lagoon and Lake
Druzno they disappeared almost completely, which testifies to extensive
freshening in these bodies of water.

During the first half of the Older Sub-atlantic period the maximum value
of meso- and euhalobous diatoms, with a simultaneous decrease of fresh-water
species proves that at that time the salinity of Lake Jamno was the highest in
the history of its development. The water level was also rising as results from the
increased frequency of planktonic diatoms reaching the maximum values for the
whole profile (56-6 per cent).

In the upper part of the Older Sub-atlantic period the decreased in meso-
and euhalobous diatom occurrence with a simultaneous increase of fresh-water
species testifies, that even at this carly time, the access of sea water to the
reservoir was limited. This was probably associated with the advancing process
which shaped the sand-bar separating the lake from the sea. The process was also
reflected in the fall of the water level which is shown itself in the decreased per
cent proportion of planktonic species.

In the lower part of the Younger Sub-atlantic period, when the body of
water was almost completely fresh (maximum values of oligohalobous indifferent
species), there was a further decrease in the frequency of planktonic diatoms and
at 0-45 m their value amounted to only 2-5 per cent. The fall of water level is
also shown in the pollen spectra by a decrease in the per cent proportion of
Potamogeton. This change may be probably attributed to the process which led
to the closing of the sluice connecting the lake with the sea. Its total aggradation
probably cccurred at 0-45 m deposit depth.

The change of ecological conditions in the lake had an unfavourable effect
upon diatom development; some of them, in particular Fragilaria inflata var.
instvanffyi have irregularly shaped valves (teratological forms).

In the second half of the Younger Sub-atlantic period (above 0-45 m)
a new change of ecological conditions in Liake Jamno is noted. The inereased
frequency of meso- and euhalobous diatoms as well as of planktonic species,
proves that sea waters were feeding the lake. At 0-15 m deposit growth of meso-
and euhalobous diatoms reaches its maximum values for the Younger Sub-
atlantic period. This change was due to the inflow of sea water as a result
of reopening of the sluice connecting the lake with the sea.

Another decrease in the frequency of mesohalobous diatoms is observed
in the top part of the profile, which was caused by the periodical closing of the
sluice connecting it with the sea.

Polish Academy of Sciences, Institute of Botany, Department of Phycology, ul. Lubicz 46,
31-512 Krakéw
Polska Akademia Nauk, Instytut Botaniki, Zaklad Algologii
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STRESZCZENTIE

OKRZEMKI W DENNYCH OSADACH ZBIORNIKOW WODNYCH POLSKIEGO:
POBRZEZA BALTYKU

II. JEZIORO JAMNO

Opracowano jeden profil osadéw dennych pochodzacy z centralnej czesei
jeziora Jamno. Badania palinologiczne wykonane przez Zachowicz (1973)
wykazaly, ze badany profil obejmuje osad od okresu borealnego do mlodszego
okresu subatlantyckiego. Flora okrzemek okresu borealnego i starszego okresu
atlantyckiego byla uboga zaréwno pod wzgledem skladu, jak i frekwencji.
Powyzej staje sie bardziej zréznicowana.

Uzyskane wyniki badan wykazaly, ze w okresie borealnym jezioro Jamno
bylo stodkowodnym zbiornikiem wodnym. Spotykany w tej ezesci osadu sklad
okrzemek jest charakterystyczny dla jeziora ancylusowego. W starszym okresie
atlantyckim obszar jeziora Jamno przeksztalcil sie w torfowisko. Towarzyszyla
temu zasadnicza zmiana skladu okrzemek. Zmniejszyla sie znacznie ilogé
okrzemek planktonowych i bentosowych, wzrdést natomiast udzial gatunkéw
poro§lowych. Juz od poczatku starszego okresu atlantyckiego obserwowano
wystepowanie okrzemek mezo- i enhalobowych. W mlodszym okresie atlantyckim:
postepujaca transgresja litorynowa na Baltyku doprowadzita do przeksztalcenia
torfowiska w zbiornik wodny. Wzrést w tej czesei osadu udzial okrzemek mezo-
i euhalobowych oraz gatunkéw planktonowych. W starszym okresie subatlan-
tyckim zasolenie wody w jeziorze Jamno osiggneto zapewne najwyzszy stopien.
Udziat okrzemek slonolubnych byl w tej czeSei osadu najwyzszy, jaki obserwowa-
no w calym badanym profilu.

Na poczatku mlodszego okresu subatlantyckiego warunki ekologiczne jeziora
Jamno ulegly zasadniczej zmianie. Obserwowano tu niemal catkowity zanik
okrzemek o charakterze stonolubnym oraz gatunkéw planktonowych. Jezioro
Jamno w okresie sedymentacji tej czefci osadu znacznie si¢ wyplycito i prawie
catkowicie wyslodzito. Powodem tej zmiany bylo zapewne wyplycenie prze-
pustu lgczacego jezioro z morzem oraz okresowe jego zasypanie. Pod koniec
mlodszego okresu subatlantyckiego wzrasta udziat okrzemek slonolubnych,
§wiadezacy o zwiekszonym doptywie wod morskich do jeziora Jamno. W stropo-
wej czefci profilu zaznacza sie ponownie tendencja do wyplycania i wysladzania
sie zbiornika.



e

OREEE
Ry
o
Pt
>

W
4

+ -
v

e

LLL Lt l\\\\i N
Lt L [ NN ~ N

6 7 8 9

Fig. 2. Lake Jamno. Per cent value of diatom halobion groups: 1 — euhalobous, 2 — mesohalobous, 3 — halophilous, 4 —
indifferent, 5 — halophobous, 6 — Argilla steatodes, 7 — Argilla granosa, 8 — Detritus granosus, 9 — Detritus herbosus, 10 —
Detritus lignosus, 11 — Grana arenosa, 12 — Limus detrituosus, 13 — Limus siliceus, 14 — Substantia humosa, 15 — Turfa lignosa,

16 — Acervus testorum moll

Rye. 2. Jezioro Jamno. Procentowy udzial grup halobowych okrzemek

W. Przybytowska-Lange
Acta Palaeobotanica XX/2
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Abbreviations - skrdéty: Haleb - halobien spectrmm: E ~ euhalobeus, Table 2

Habit: Be - benthonic, EBp - epiphytic, L - litteral, Lp - litteral-planktonlo, Pl - planktenic. pH spectrum: Alb - alkalibiontie, Tabela 2
Alf - alkaliphilous, Ind - indifferent, Acf - acidophilens- Aeb - aeidebiontic.

H - halophilous, Hb - halophobous, I - indifferent, M - mesohaleboas.

Stratygraphy - Stratygraflia Halob | Habit | pH I Ix VIII Vil VI v
No. of sample =- Nr préb 1 2 3 4 5 6 7 8 9 10 11 12 13 4 15 |16 17 18 19 20 |21 22 23 24 |25 26 27 28 29 30 31 32 [33 34 35 36 37T 38 39
Achnanthes Bory
clevei Grun. I Ep (Be) | A2 | 1,1 0,2 0,2 0,4 0,4 0,8 1,7|0,2 06,4 0,9 0,2 0,3 0,2 0,203 0,7 0,3 2,0 1,5(.0,8 0,2 0.6 0,4 |+ 0,5 0,5 5 1,1
var. rostrata Hust. I Ep (Be) | Alf 0,2 6.3 ¢.2 .
conspicua A. lMayer I Ep Alf 0,4 0,2 2,3 0,2(0,9 0,4 0,2 + 0.5
var. brevistriata)ﬂust. i %P Alf 0.3 1,6 0,5 + ¥ 1,2 1,5 0.5 0.6
delicatula (EHtz.) Grun. i Ep , , , 5 i )
e:igua Grung 1 Ep AlP 0,6 2,0 0,5 1.$ 0,4 0,3 0,3 0.4 0.2 8.2 + 0,3
. heterovalvata Krassk I E Alf o, 0,4 .5
K:ickifmarcrm. T ° M EE A1t | 0,4 0,5 0,4 0,4 0,4 0,5 0,2|0,5 3.1 4,9 4,2 0,9 0,2 6,7 1,6 0,8 2,1 9.1 2,6| 0,7 0.4 + 1,4 1,9 0,6 1.4 + 0,2 1,1 10% 0,4
. trata € i Ep R1E ,
var. rostrata Schulz T L + + 0,9 0,2 0,2 + 0,7 0,3 0,7
lemmermannil Hust, P "
lanceolata (Bréb.) Grun. I Ep AlT 0,2 0,2 0,2 0,2 0,5 0,2 0,2 0,6 1,1 1,304.6 0,5 =
var. elliptica C1. I Ep AlT ¢,2 0,7 1,1 1,0 1,7|0,2 0,2 0,7 0,3 0,2 0,2 0,8 0,8 0,7| c,2 0,4 + 0,6 G,5 0.5 + 0,8 0,4 0,7
var. rostrata (@str.) llust. I ip Alf 0,2 0,5 0,4 0,2 0,3 0,3 0,2 0,4
minutissima KHtz. I Ep Ind + 0,2
Actinocyelus Ehrenberg
ehranbergii Ralfs Pl ¢,2 0,3 0,5 0,4 0,2 0,2(0,2 0,5 0% 1,2 1,2 1,3 0,3 1,2/ 0,7 0,8 0,5 0,7 0,3]|]0,5 =+ 1,1 0,6 c,7 0,9 G,5 0.6 0,4
var. ral%sii (%.%m.) Hust. E P1 ’ 0,2 0,2 0,5| 6,2 0,2 0,2 0,2 0,2 0,2 0,6
Actinoptychus Ehrenberg
undulatus (Bzil.) Ralfs pis 1 + 0,6 0,2 0,6
Amphora Ehrenberg -
commutata Grun. N Be 0,2 0,2 0,2 0,3 0,3 0,3| + 0,2 0,3 0,7 0,5 + 0,2 0,2
holsatica Hust. o Be . 0.2 . 0,9 0,6 0,3 .
ovalis KHtz. L Be AlT g,z 0,2 0,9 0,7 1,8 + 1,0 0,2 0,5 0,3 0,3 0,5 o0,3| 0,2 0,2 0,7 0,8 0.8|1,0 0,4 0,5 0,4 0,5 0,6 1,4 0,9 0,9 0,9 1,3[|112 1,0 0,8 0,7 0,8 0,5
var. gracilis (Ehr.) C1 I Ra ALE 0,4 0,4 0,2 0,2
var. libyea (Bhr.) C1. I Be Alf 1,6 1,0 2.2 3,9 2,5 0,5 1,2|2,1 3,6 2,8 1,4 1,6 0,7 2,1 2,9| 3,1 1,5 1,5 1,3 1,5|[2,1 0,2 1,3 3,0|2,7 1,2 2.7 4,3 1,7 4,4 2.8 2.6|0,4 0,5 0,7
var. pediculus KHiz. I, Be-Fp LBES 1.3 1.4 0,4 2,1 2.3 3.1 6.0|3.0 3,4 3,1 3,3 1,5 0,2 1,1 2,6/ 8.1 5,5 3,7 3,3 1,9|1,1 2.4 1.7 &1 |50 2.8 0,3 1,9 1,7 1,2 1,1 1,7]|0,4 0.7
proteus Greg. ko o Da i 0.2 0 .?__n 7
staurophora J. Dannf. 0 Be 0,2 0,3 0,2 0,2 ¥ 0.7 0.2 0.2 s -
Anemoeoneis Pfitzer
costata (K#tz.) Hust. i Ae A1 | 0,3 1,2 3,1 2,8 3,4 0.2 3,2 2,1 0,7 0,5 1,9 3,7 3,8/ 1,0 6,1 2,5 5,8 7,9|0,7 13.1 11,4 15,6 |2,7 3,1 4,2 2,8 5,2 4,7 + 0.7|0,4 1,0 0,8 0,7 0,3 0,5
sphaerophora (KHtz.) Pfitz. H Be Alb 2 0,3 0,3 1,1 0,6 1,4
var. sculpta (Hhr.) O.H#11. b Be Alb + 2,9
Baccilaria Gmelin
paradoxa Gmelin jid Lp Ind 0.2 0,2 0,2
Biddulphis Gray
polymorphz (Grun.) Wolle 1 G,2 + 0,2
Caloneis Clave
amphisb 3§ Be 0,2 0.2 + + 0.3 0,6 0,3 1,0 1.4
2 i Be o 0,7 1,5 1.1 0.7 1,00 60,5 o2 0,3 0,5 09 0,9 2,0 1,9 0,9 0,8 2,06 1,8 1,2|2,7 2,4 1,3 1,4|2.0 1,0 1,2 0,5 6,9 0,6
I Be G,2 0,2 + 0,2 + 0,2 +
) e G.2 0,2 0,8 0,2 0,2 0,4 0,4
1 He 0.2 0,4 0.5 0,2 0,2
] Ea + 0,2 +
Campylodicens Threnbers
clyneus “hr. : Be AlD 2 6,9 3.1 1,1 1,9 0,6 4.1 3.9 3,6 1,7 1,2 1,9 57 9,6 9,7 6,1 8,5 6,5 5,8 7.7|2,0 12,4 5,8 4,5 2.7 5,1 5,1 3.8 3,4 5.2 3,4 0,3 0,5 0,6 0,6 0,6 0,5 0,7
var. bicostat:s W.Sm. ) Nuoat. i Alf 0,2 0,2 0,2 05 1,3 1,7 0,5 1,2 0,5 0,2 0.4 0,6 0,2 0,5 0,3 0,6
echenai hr. g Alf 2 o2 0,4 0,4 05 0,2 1.2|/07 0,5 0,2 0,3 0,2 1,5 1,5 0,5 0,3 0,3 0,2 0,3 0,5|0,7 3.3 3.5 1,4|1,4 1,0 0,% 0.9 0.6 0,6 0,5 ©,8 0.3 0.7
nori 3 1 ALT 0,2 0,2 +
var. hr Trun. I L1 0,2 0.2 + +
Chatoceros Threnberg
: Cohtitt d Pl 0,2 0,2 0,2 0,2 + 0.3 0,3 3,2 2,8 0,3] 0,7 0,5 0.5 0.2 0,7 ~.% 0,6 0,5
a B Pl t,4 0,5 0,2 0,2 0,2 0,5/ 1,1 1,4 1,4 1,9 3,4 2,2 5,0 4,1 4,2 2,6 3,0 2,6 0,8|0,3 0,4 1,1 0,6 0,7 0,2 2,5 1.3 2,2 1,0
Cocconeis Fhrenhers
i i 0,4 0,2 0,2 0,9 t.4 0,9 1,2 0,9 0,5 0,3 0,7 2,3 0,5 0,8 2,3 1,4 + 0,6 0,4 (1,4 1,0 0,9 + 0.3 0,8 0,4 0.3
g1, I Rp 0,7 0.2 0.4 1.1 0,5 0,3 0,2 0,2 0,2 0,2 0.3/ 0,3 0,5 0,3 0,7 0,2| 0,3 0.2 0.3 11,4 2,3 1.4 0.9 0,6 1,0 ,% 0,4 1,5 2,5 5.8 3.6
ke cnl } i fip 0.4 0,5 0.2 1,7 0, 0,3 1.4 0,7 0,5 0,2 0,3/ 0.7 0,2 0,5 0,3 0,3|0,2 0,6 0,2 ¢,3 0.5 1,3 1,1 1,0]0.4 1,6 0,8
placantuls 1T 1 “n 0.5 0,2 0,5 0,% 0,2 0,2 0.2 0,5 0.2 0.2 0,2 0,2 0,2 0,6 2.4 0.3
var. euglypta .hr.) 01 L n 0, 0,8 0.4 1.4 0.3 0,5 0,9 0.7] 0,4
guarn ran. ~ 0,2
sontalln n 0.2 0,2 1.2 0,9 0,2 0.2 0,2 0,2 0,2 0,2 0.7 0.2 + 0.2
var. } ho] 0.2
thumans I 1] 0.3 c.8 «+ 1,8 7,9 2,6 0,3 0,3 0,2 0,2 2.8 1,1 1,5 2,2 0.2| 0.2 0,2 + + 1,5 0,3 + 0,6 +
Coscinodincun T
"1 0.2 0.2 0.2
i Pl 0.7
! Pl 0,5 0,9 0.3 0,2
Pl 0,4 0,2 2.7 0,2
i r1 f.7 0.2 0,2 2 0.4 1,1 0.2 0,6 0,2 0,2 n,2 0,3 0,2 0,4 0.3 0.3 0.7
. 1 O 0.7 0.2 5.0 2 .3 0,2 0.2
Pl 0 s 0,2 0,2 0,2 0,2 0,2 0.5 0.2)0.7 0.2
i 0, 0.2 0,2 0.9 0.5 0.4 0,4 0.6
rl 0.2 1.7 0.4 D,4 C 0,A 0.7 V7 0.2 0,9 0,9
Pl 0,7 0,2 2 0,2 0,2
r1 0,¢ 0.2 0,3 0.6
Pl 143 0,4 0.4 2,7 0.9 0,2 0,5 0,3 0,2 1,0 0.2 0,2 0,4 0,614 GT 14 2,6 e
i P 554 i ¢ r 0.2 0,2 0,4 0.3 0.4 0t
Pl 0,6 D.5
i 0.2 0. - ¢ 0,2 + 0,2 0,2 0,211,939 1.2 0,8]2,6 0,6 + 0.6 0,9 0,3 0,5 0,3 0,6
I 0.2 o4 i 0.2 0,2 0,2 0.2 0,2 2 0.z 2.1 0.3 0.4
I 0,2 0.2 0.2 0,2
It 3,0 10,0 3.1 2.8 : (2.1 9,5 14,8 24.9 35,5 20,0 15,9/10,2 19,1 8,8 8,0 6,7(13,1 10,5 15,8 16,5 19,5 6,8 16,7 18,9 13,1 14.9 12,4 16,4| 0,4 0,6 0,8 0,4 1,2 0,6 0,6
I 0 0,2 0,2 0,2
I 6.3 0,2 9,6 0,4 1,1 0 + f.2 0,2 + 0,2 0,2 0,2 9,2 0,3 0,2 | 0,2 0.2 0,3 0.6 0,4 0,6 0,6
0
1 0.2 0,2 0.4 0.2 0,2 + 0.2 0.2 + 0.2 + 0.3 0.3 + 0.6 0,3
0,2 0,2
I ( : 0.2 s 0.2 + 0,2 0.2 0,2 0,2 + 0.2 0,9 0,4 0,4[1,4 0,2 0,3 0,5 + 0,6 1,0 0,8 3,0 2.5 1,9 0,6
! . 0,
T 0.4 0,2 0,7 0,2 + 0,2 0.3 0,2 0,2 0,2 + 0,3 0.3
L e 0.2 0,2
¥ 2 + 0,2 +
1 0.2 0,2 0,7 0,9 1,4 0,2 0 3 02 + + 0,2 0.2 0,8 0,7 0,2 0,2 0,2 + 0.5 0.3 0,7
T .
I o. 5 0.3 0,5 0.4 0.2
I + 5,6 3,7 1.8 + 1.4
i 0,2 0,2 Qy 0.3
1 0,: 0 0,2 ¢ + ' e 3 0,2 Q.= 2
I G.5
! A LS f 0, 1,7 0.2 ( C 0,2 5 T 15 N+ <1 TR 9 O 0.2 1 o, 1 o a. c,4103 1,0 0,3 0,9 0,9 1,2 1.7 0.7 0.4 ~ &
I ALY 2 D.2 0,2 0.5 C ¢ ; 0,3 + 1,3 1.4] o, 0 1. A 0.6 ] 1.3 ¢ 1.8 1,4 0,5 f v 0 0,% L
L ALT { ¥ a.
51 L C.2 0.4 0,2 ¢ 0,3 9 2] C 1.0 0,2 0.2 0 1.7 L4 1.2
i | ze " o . 0.4 0.5
i de i . T
i ] 0,4 0 1.5 1 KON B S R 4 - s 4.2 5.8 3.8 3.7 7.1 1| ©. 1.5 1.6 e C 3 4.3 - 3 1.2 1,0 ©.8
0.6 257 f 0.9 P.0 1.4
I 4] 0.4 0.2 0.5 1.2 0.2 2 0,2 95 1.8 29| 1.6 2.0 1.2 1.9 a, Q.7 G,z
1 in ALT i 0,2 0,2 2 8,2 0,z 5 d
I Ep i 0,2 ; 0,7 ¢ 0,6 0,3 0. 0.2 ¢.2 0, 1.4 0,¢ o 7
i Ep o, 0.2
H Ep 0.5 0,9 1.8 o, { 0. 0.7 © T o0 0,2 0. 3
it J 3 1,1 2.8 ( WT w2 1,8 1,0 1,3 1.5, 15 s 1.0 | 1.1 2.9 2.8 4.9]5.5 1,2 1 4.7 b5 | c.3 \ Lo, 5
i1 ] 0.5 1
il ) 0.5 0 1.1 0,2 0.2 0,5| 0,2 @,3 0, i, -
1 ' Alb | 0.2 o2 1 0.9 @ 1,2 0,7 1,6 0,3 2,8] 0,9 3.1 ¢.3 1,0 |03 0. é T 1.3 1.3 2 = 14
I 3p Alb o] 0.5 n,2 0.3 lh: C:.’_‘ 0.4 0.5 1,1 Al 0.8
0.2
- C 4
+ 4.4
h. 0,3
b 0,3 + 0.4 +
ih 0.7
% ﬁf 2.4 1,9 0,5 1,3 7,4 6,8 0,8| 2,1 3,6 5,2 4,7 0.7 0,2 0.9 0.2 2.4 3,1 0,2 2,6|1,4 2,2 0.3 ]Z 0,3 0,3 1.4
ta Gruon, f 0.2 0,3 .
Bor.) Grun. I Alr 0,2 0,2 0,8 0,2 0,9 0,3 0.2 1.7 1,3 0,9 0.6 0,2 0.3 0.6 ©.7 0.6
var. binodis (i-.'iu-.g Grun. I Al? 0,2 0,2 B3 0,2 ! 0,4 X
var. exlgua (¥.Sm.) Schulz I Ale 3,9 4,4 1,1 2,4 0,4 0,4 2,3 0,7 0,2 n.2 0,2 2.7 0.9 (S 0,6 1,3
var. subsalina Hust. i AlT 0.2 0,2 0,2 0,5 0,5 0,2 0.4 0,7
var. triundulata Relch. 1 Alf 0.5 0.8 0.2 0.2
var. venter (Ehr.) Grun. I AXf [ 3.4 1,3 0,5 6,2 3,2 14,2 1,2|11,4 16,3 14,2 10,0 8,7 0,2 0,211,3 1,7 1,8 2,3 2,2 |04 07 2,4 03|27 6.,# 0,9 ".R 1,2 2.8 5,1 7,0f 0,4 1.4
crotonensis Kitt. H Alf 0.2 0,4
inflata (Heid.) Hust. pa Ind | 2,3 2.1 1.5 7,5 12,4 15,4 11,212, 0.4 0,9 0,2 0,& 0,5 0,5 1,4 0,8 41,5 4,3 [5.1 1,3 2.2 2,2]|2,7 2,4 5,4 2,4 7.4 5.9 2,5 2,3/ 0,4 0,5 0,8 0,6 0,5 0,5 8.7
var. istvanffyi (Pant.) Hust. I Ind | 1,9 3.0 1,5 3,7 13.3 16,9 17,0 4,4 0,2 0,4 0.6 0,2 0,5 ©.7 o2 | 0,2 0.2 2.4 02|41 0,7 4,5 0,5 6,9 3,1 6,3 4,3| 0,8
intermedia Grun. I Alf ) 0'5 1.0
lapponlca Gm I AlP 0,2 0,3 0,2 0’3 0,3 0.2 0,2
leptostauron (lNhr.) Hust. I Alf 0,2 ’ ! 0,2 0,2
pinnata Ehr. _ I Alf | 2,8 1.2 0,6 2.4 1,4 13,9 1,2(13,8 12,6 13,6 47 6,5 0,5 + 0,5/4,9 1,0 1,8 3,9 2,5 | 1,6 1,7 2,2 0,6[1,411.7 2.1 3,8 58 3.1 8,9 56| 1,6 5.8
lancettula (Schum.) Hust. I Alf 5,1 6,1 2,9 0,5 2.1 0.8 ;0’7 0’7 0,2 + + 8,0 0,3 0,3 4,5 1,3
virescens Ralfs I Ind | 0,4 0,4 0,8 0,2 0.2 ' ' 0,3 0,2 0,2 0.3 0.9 1.
var. mesoleptz v. Sch¥nf. I Ind i 0,3 0,2
var. oblongella Grun. I Inad 0,2 0,2
Gomphonema Agardh
acuminatum Fhr. I Ep AlP 0,2 0,2 1,2
var, brebissonii (K#tz.) C1. I Ep Alf 0,2 . ’ 0.3
angustatom (EKHtz.) Rabh. I Ep Alf 0,2 0,2 0,2 0,2 0.2 0,2 0.4 1,0 0,4 0,5
var. productum Grun. I Ep Alf ’ ! ’ 8,5 1,0 0,4 0,6
constrictum Ehr. I Ep AlP 0,2 0,2
graclile Ehr. I Ep Al 0,2
intricatum Efitz. I Ep Alf 0,2
olivaceun (ILyngh.) KHtz. I Ep Alb 0,2 0,2 0,2 0,2 0,2 0,2|0,2 0,2 0,3 0,3 0.4
parvulum (KHtz.) Grun. H Ep Al 0,2 R 0.9
Grammatophora Ehrenberg
hamulifera KHtz. E Bp 0,2 0,2 0,2 0,2 0,2 + 0 6,2 0
marina (Lyngb.g Elltz . E |Bp ’ 70,5 07 2,4 0,7]+ o:g 0.4 ’ 3
oceanica (Ehr.) Grun. B Ep 0,2 0,2 0,2 0,2 0,2 0,9 1,0 1,2 0,3 0,5 0,3|2,1 2,0 0,2 0,2 0,2 | 0,3 0,2 0,4 0,2 1,5 0,9 0,5 0,3

W. Przybylowska-Lange
Acta Palaeobotanica XX/2



Stratygraphy - Cfitratygralla ilalob | abit | i ) X Ix VIII viI I Y
No. of sample - Ur préb 1 7 : 4 5 6 T |8 9 10 11 12 13 14 15 |16 17 18 19 20 29 22 23 24 |25 26 27T 28 29 30 31 32 (33 34 35 36 37 38 39
Gyrosigma lassal
acuminatum EKdtz.g Rabh. I Be "1t c,5 0,7 + 1,7 05 0,2 t,9(0,2 0,2 0,7 0,3 2,2 2,2 0,5 .0,3]0,5 0,5 0,3 53 0,5 0,2 0.2 0,2 + 0,9 0,3
attenuatum (XKH#tz.) Rabh. I le '1b 0.2 0,2 0,5 0,4 0,4 0,2 O0,8|0,2 0,5 0,2 0,9 0,3 0,3 0,2 1,5|0,3 2,6 1,2 1,% 2,0 1,0 1,5 1,3 t1,0|0,4 0,7 0,3 2,4 0,9 0,6 1,1 3.6]9,017,1 11,6 3,2 2,3 8,5 5,2
balticum (Bhr.) Rabh. 3 Be 0,4 0,5 0,7 0,3 0,2 0,5 0,2
Hantzschia Grunow
amphioxys (Fhr.) Grun. 1 e S1F 0,2 0,5 0.312,0 +
virgata (Roper) Grun. ¥ e 0,2
Ayzlodiscus Ehrenbers
scoticus (KHtz.) “run. v PL {Zp. 0,2 0,2 0,2 0,2 0,2 0,2 0,3]0,2 0,2 0,2 0,2
Mastoglois Thwaites
braunii Grun. L b £1f 0,2 0,2 0,2 0,3 0,2 0,2 0,7 2,0 0,5 c,3 0,3
pumila (Grun.} C1. N in A1F 0,3
smithii Thw. i “n Ale 0,3
var. amphicephzslsa Grun. P f1f 6,2 0,2 0,3
var. lacustris Grun. = ¥p £1f 0,2 0,2
Yielosira Agardh
ambigua (Grum.) 0.4H11. 1 21F 0,2 0,2 0,2 0,2 0,2 0,5|0,5 0,4 0,4|1,4 0,2
arenaria Moore I 1f 0.2 1,17 0,4 0,9 0,2 o0,3|0,7 0,5 0,3 0,7 0,2 1,9 3,3 12|02 0,2 0,8 1.2 0,5 0,5 1,3 1,5 1,0 0,9 3,3 0,5 2,2 2,2 2,4(0,8 37,7 47,7 65,9 73,1 57,4 43,1
granulata (Bhr.) I Alf G, 0,2 0,2 0,2 0,2 0,2 0,2 0,5 0,3 0,2 0,2 0,2]0,2 6,2 0,2 0,2 0,7 0,4 0,6 0,4 0,3 0,9 1,2 0,3 0,6 0,7 0.7
var. muzzanensis I AlE - + 0,2 + + 0,5
islandica subsn. .1 Alf a, 0,2 0,2 0,3 0,3 0, o03|/0,9 0,3 0,2 0,2 t,2 1,7 0,4 0,9 0,8]1,4 0,2 0,9 1,7 0,6 1,1 0,4
italica (Fhr.) K4 I AlLf 0,2 + + 0,5 0.7
var. tenuissi { 1 A% 0,2 0,2
5 Alf 0,2 0,7
B Alf 0,2 0,4 0,4 0,5
Meridion Agardh
circulare Ag. I A1f | O, 0.2 0.2 0,2 0,3 19,7 0,4 0,6
var. constricia (Raliz) V.. 1 Alf 0,2 6,7
Navicula Bory
amphibola C1. I ALE 0,3
anglica Ralfs I AlT 0,5 0,2
bacillum Ehr. 1 Ind 0.2 0,2 0,2 0,2 0,2 0,2
carl BEhr. I AlT 0,3
cinota (Ehr.) KHtz. H Alf 0.2 0,2 0,2 0,2 6,5 0,2 0,2 0,5 0,2 0,2 0,2 0,2 0,8 1,5 1,2 0,2 0,2 0,6 0,3
var, heufleri Grun. H AlT 0,2 0,2 0,2 -
clementis urun. -t Ay — L — 111 0.2
var. aouta A. Cl. H 0,2 0,2 0,2 0,2 0,2 = - S Ty Gy Ly é
costulata Grun. 0 0,2
cryptocephala KHtz, I Alf | 0,2 0,2 0,2 0,2 0,2|0,2 0,4 0,3 0,2 2,4 1,4 0,5 0,2 0,3
var. veneta H#tz.) Grun. H Alf 0,2 0,2
crucicula (%.S5m.) Donk. M Ind 0,2 0.4 0,2 0,2]0,2 0,2 0,5 1,5 1,2 0,8 0,3|0,3 0,3 0,8 3,9 0,6 0,6 1,0
cuspidata RHtz. I Alf 0,4 0,4 0,5 0,2 0,2 _
dicephala {Ehr.) W.Sm. I A1T 0,5
digitoradiata (Greg.) A.S. ] Alf 0,3
exigua (Greg.) O.MH13. I ALlT 0,2 0,5
forcipata Grev. 31 A1f 0,2 0,4
tr 4 I Ind 0,2 0,2
gracilis Ehr. i Al? | 0,4 0,2 1,1 0,2 0,2 0,2 0,2 0,2 0,2 0.2 0,2 0,2 0.2
gregaria Toak. i ALS 0,4
halophila (Grun.) CI. B A1 c,2
humerc Brib. M (E) 0,2 0,2 0,2 0,3 0,2 0.2 0.2 0,3
hungsrica Grun. I 2,4 6,9 0,2 1,4 0,5 0,2 0,3|1,17 2,0 2,4 1,6 1,5 0,9 0,5 0,2(1,7 2,4 0,8 0,8 0,2 0,2 0,2 0,4 0,2]|1.4 2,4 0,3 1,9 2,6
var. linearis @str. H 0,3 0,2 0,2 0,2 0,2 0,8 0,2 0.2 0,2 0,2
z L 0,2 0,2
I 0,2 0,2 0,3 0,2
i 0,2
E 0,3
m. I ALf 0,2 0,2 0,9
var. meniscus (Schum.) Hust. I 2 Alf 0,2
mutica Kiitz. I E Ind 0,2
oblonga Ktz. I Alf | o, 0,2 0,4 0,2 0,2 0,2 0,2 6,3 0,5 0,5 0,7 0,9 0,9 0,4 0,3 0,8 1.0 0,4 0.4
palpebralis 3reb. B (I} |Be 0,2 0,2 0,2 0,2 0,2 0,2
peregrina (Ehr.) ilitz. il Alf 0,2| 0,2 0,4 0,3 1,0 1,2 1,2 1,5 0,3|/0,2 0,8 1,0 1,2 0,3 0,7 0,4 0,4 0,2[1,4 0,5 0,3 0,9 0,6 0,6
placentula (Zhr.) Grun. I Alf 0,2 0,2
platystoma Lhr. I 0,2
plicata Donk. E + 0,2
2 Grun. i} Ind 0,2 0,2 0,2
1la Hust. I Alb 0,2 0,2 0,3
I Ind 0,2 0,2 0,2 0,2
hul Alb 0.3 0,3
1 Ind 0,2 0,2 0,2 0,2 0,2 0,7 0,2 0,2 0,9
I Alb 0,2 0,2 0,2 0,2 . 0,4
I Ale | 0,7 0,7 1,3 0,7 0,3 0.2 0,2 0,5 0,7 0,3 0,8 1,5/0,5 0,3 2,6 3,8 1,4 0,2 1,4 0.2 0,6 0,9 2,2 0,7 0.7
)] Alb 0,2 0,2
L Alf 0,2 0,2 0,2 0,6 0,7 0,7 0,5| 0,2 0,2 .
I Alb | 0,4 0,5 0,9 0,7 1,4 0,7 1,2|/0,2 0,2 0,2 0,2 0.2 0,2 0,3 0,2|0,2 g,2 0,2 0,2 02 g,g 0,4 0,6 0,2 0,8 0,4 0,4 0,3 4,2 2,9
I Alb . ) !
I Alb | 0,4 0,2 0,4 0,2 0,2 0,2f(0,2 0,2 0,4 0,2 ¢,3 0,3 0,3 1,2|/0,5 0,7 0,3 0,5 0,8 0,5 0,2 0,2 0,3 0,5 0,3
I Alb 0,2 0,7 0,2 0,4 0,5 0,2 G,3| 0,2 0,2 0,3 0,2 0,2 0,2 0,5 0,5 0,5 0,3 0,2 0,2 0,3 0,5 0,3 0,7
I Alf 2, 3,8 2,6 2,8 0,5 0,2 0,5|0,7 0,7 1,2 3.3 2,2 1,4 0,2 0,2 6,5 1,2 0,9 1,7 1,5 0,3 7,0| 0.5 0,3
I Alf 0.2
T Be Ind 0,3] 0,8
I Be Alf 0,2 0
Trun. 1 Ba Alf 0,2 ! 0.7 o4
Grun. ¥ |Be Al® ] 0,2 0,3 0,7 0,2 0,2 0,3 0,2 0,3 N :
rou .} Grun. ] 0,6 0,7 2,2 1,3 3,4 0,2 2.4|/0,5 90,4 0,2 0,3 0,2 0,2 0,2 1,0}0,2 0,3 0,2 ;2 2
denticula Grun. I Alf % 0.2 0.2 4 ¢ ¢,2 0,2 0,2 0,4 0,7 0,6 + 0,6 0,5 0,4 0,3
spastolum (K#tsn.) Grun. H Alf Crad: ol 0,2 0.3 0,4 0,2 & 0,2
ras., i AlP 0.2
L Alf | 0,2 0,9 0,2 0,2 0,3 0.3 2 0. 0,2 0,7 0.3 a,2 0,3
I ALE | 1,1 1,2 0,4 + + - o7 0.3 g v 0.5
I 0.3 '
H Ind 0,2
g 0,2 0,2 0,2 0,2 0,2 0,2 0,3 0,3 0,2 0,5 9,2 + 0,7 0,2 0.2
. : 0.2 :
I Se Al 0,2 0,2 + 0.4 0,5 0,3 ;
o Be Ind 0,21 0,2 0.2 0,2 0,2 o2 o0,3]0,2 0,2 0,3 0,2 0.3 g,3 0,2 0,2 0,2 0,2 + . \
b Be AP 0,2 0,2 0,2 0.2 0,3 !
I e Alf 0,3 0,4 0,2 0,2 0,31 ¢,2 0,3 0,7 0,2 0,2 0,2 0,2 0,3 N 0,7 0,3 0,9 !
iy AlT 0.2 0,4 0,4 0,2 0,2 0,3 0.2 0.2 0,2 0,3 0,2 0,2 g,z 0.2 0,2 0.3 0,3 ¢
. el ~ 6,5 0,3 0,7 K
Grun. Be Alf | 1,7 1.4 0,9 1,8 0,5 0,3 0,30, p,5 1,2 1,4 2,5 1,0 0,6 0,3|0,7 1,2 0,3 0.3 0,5 0,2 =+ + 2,2 1,2 1,4 + 1,2 0,6
ae + 0,2 0,2 0,3
Je 0.7 + 0,3 H
T irun. Be Alf 0,2 0,2 0,2 I
tit
i P 0.2 1,0 1,2]0,5 F 0,6 :
I Ep ALf | 1,5 1,0 n,5 2,2 2,1 0,7 1,4/ 0.3 1,4 0,2 1,9 ©,2 0,7 0,8 1,9[7,0 0,8 1,0 0,8 0.8 2.0 1,6 1,7 3,7|4,1 2,4 1,5 4,2 &,3 1,9 2,8 2,0| 2.4 3,1 2,9 1,1 0.3 47T 1,4
H 0,3 0.2 + 0.2 0,2 r.; 0,6 0,3 0,3
1 0,3 0.3 0,2 0.9 0.3 .3
I 0.4
0.2 Qa, 0.5
1 o2 & + 0.2 + + 1,8
L 0,2 0,7 0.2 3 i
I . 0.3 0,2 0.4
I 16 1,0 3.8 1,8 1,3 0,3 05|07 10 0,5 0.3 0,3 0,5 3.0 1,4/0,8 3,2 1,2 1,4 09 1.9 52 4,8 9,0|2,7 0,¢ 7,8 47 4,3 3,2 0,6 2,0 5,016,112,3 5.2 4,z 6,0 5,0
1 1.8 0.5 0,9 1,2 ©.3 1.0 1,2 1,5 1,1 0.2 !
W [ 8,2 0.2 0.7 0,7 0,2 0,5 + 1.0 0.4 0.2 0.3 i
e c.2 0,2 0 0,2 0.3 0,2 0,2 0,2 0,2 0.2 0,2 0,2 0,2 0,2 0,2 0.2 0.5 0,3 0,3
+ 0,2
X | Ee 0.2
l! Ep Alf | 1,1 0,2 0.4 2.1 1,9 0,2 O €, 0,2 0.3 0.3 1,0 0,2 0.2[0,2 0,5 0,7 0,3 0,3 0.2 €. 0,6 0,5 0.3 ©,6 1,0 0,8
I Ep Alb 0.2 0.6 0.2 0,2 0,2 0,2 0,2 0.4 0,2 0.3
T 'p Alo | 0.2 0,2 0,2
H Ep Alb 0,2
Ep AL 0,2 0,6
Pl 0.2 + 0.5 i.
I |3 0.5 0,5 0.4 0,4 0,5 !
1 |ze 0,2 a.3| oia " 0,3 ;
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1 . D 6.7 o 0.2 0,2 0,2 0.2 0.2 0,5 0.2 0,2 0.4 0.4 0,4|1,4 0.2 1.6 0,5 2.6 0,3 0.6 0,7 0,4 0.4 3,3 0.7
1o |m e 0.9 2 o,
]
0.2 1
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0,% 0,2 0.2 0,2 0,2
X 0.5 1,6 0,210, 0.2 4 0.3 0,2 0,5 0,/ 3.8|0,8 0,9 0,3 + 0,4 0,4 1,0 1,5 0,5 0,9 0,9 0,6 1,4 + 0,4 0,3 0,7,
” 0.2
0,2
0,2
) 0o ?_ 8.; 0,2 0,2 o0,8|0,2 0,4 0,2 0,7 0,3 0,5 1,0 2,9/0,3 1,4 0,7 0,5 0,7 0, 0,9 0,6 0,4|1,4 0,7 0,6 + 0,6 +
0,2
iy 7 8.1 1,8 0,2 0.2 1.1 0,7 0.7 0,2 0,2 1,2 11,3
0,2 0.2 0,3 0,9 0,4
1 0,3
. 0,2
0,4 0,2 0,2 0,2 0,2 0,2 0,3 0,5 0,2
i a, 0,2 0,2 0,2 0,2 0.2(0,2 02 0,5 0,2 |0,2 0.5 0,2 0,4 0,2 0.5 0,3 0,3 0,7
* P - = ¢.3 0, 0, 0,7 |0.5 6,7 0,z 0,5 0.3 0,4 0,6 0,2 [
I Ale o 0,2 0.2 0,2 0,2 0,2 0,2 0.3 0.2 0,2 0,2 0,7 0.5 1.4 0,3 0,3 1.6
L Als 0.2 0.9
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flosculesa 5T n-P1 tef 0,2
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Thalassicsira =
M ‘_]_ 0,2 0,7 0,4 0,2 5 5 2.1 12.4 1, 1,2 (0,3 0.5 .. .3 0.7 0,4 1,6 1,6 0.3
1 ) T8, u 1 9,9 0.3 2,6 0,2 . T8 0.5 0.7 0 1.3 0.2 0,5|1,4 0,2 0,8 0.6 1.3
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