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na pods ta wie badan torfowiska w Slop cu 

Doniesienie wst<2pne 

ABSTRACT. The preliminary results of pollen analytical studies at Slopiec, in the southern 
part of the Swi~tokrzyskie (Holy Cross) Mts. are presented. A profile, 5·25 m long, was obtained 
from the peat-bog, and twelve samples were radiocarbon dated. The oldest sample gav~ :.he 
age of 10 280±210 BP. 

On the basis of pollen analysis the regional history of vegetation and the main outlines 
of peat-bog development are reconstructed. The comparison of pollen analytical results ob
tained in 1961 and in 1979/80 showed their close similarity, concerning all phenomena of stra
tigraphical and successional significance. The radiocarbon datings revealed gaps or considerable 
changes in the rate of sediment accumulation in two time intervals. 

THE NATURAL ENVIRONMENT OF THE REGION 

The Swi<2tokrzyskie (Holy Cross) Mts. are situated in the central part of 
the area between the Wisla and Pilica rivers. In the division of Poland into 
palaeoecological regions they were distinguished as a separate type region-4c 
(Ralska-Jasiewiczowa in Berglund 1979). These are old Oaledonian and 
Variscite low mountains of a diversified geological structure and level changes 
of about 200-350 m. Parellel ridges running generally NW-SE are the main 
feature of the relief of the Swi<2tokrzyskie Mts. The ridges are separated by 
longitudinal wide depressions and valleys modelled in less resistant rocks. 
They are also dissected by cross valleys, which gives the character of a grate 
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to these mountains. The ranges and ridges form a zonal pattern. The Iiyso
g6ry Range is the highest (611 m a.s.1.); it is formed of Cambrian quartz1tes. 
The lower ranges and ridges (350-430 m) to the south and north are built of 
Cambrian and younger Palaeozoic rocks. The lowest external ranges a.nd rid
ges (about 300-350 m) are built mainly of Mesozoic rocks. 

The basic geomorphological relief of the SwiQtokrzyskie Mts. was formed 
in the Tertiary. The landscape formed during the last (Vistulian) glaciation 
persists up till today and is only slightly transformed by morphogenetic fac
tors of the Holocene climate (Klatka 1965; Radlow ska 1967; Gilewska 
1972). The varied geological, lithological and morphological structure of the 
region corresponds with the diversity of the soil pattern. Strzemski (1967) 
distinguishes 7 lithological and pedological units in this area on the basis of 
the spatial distribution of rock types and of the character of soils conditioned 
by these rocks. Very acidic and acidic soils (about 51 %) as well as slightI:v
a.ci<lic ones (about 28%) are characteristic of the centra.l part of the region, 
while less then 20 % of soils show neutral l1nd allrnline reaction. 

The climate of the Swi42tokrzyskie MtR. diffors from that of the surroun
ding areas, and resembles to some extent a mountain climate. The upper p~rts 
of hills are specially remarkable in this respect. The~e are areas of relativ<'ly 
low mean air temperatures, high totals of precipitation, a long period of snow 
cover persistance, and strong winds. In general, tlw <·linmte of this region is 
characterized by the following data (Klimek 193H): 

mean annual air temperatures (in °0) 
mean J anua,ry temperatures 
mean July temperntures 
relative humidity ( %) 
cloudiness 
number of fine days 
number of cloudy days 
number of foggy days 
number of days with wind abov-e 10 1n/~.oe. 
number of days with snow cover 
annual prccipit~ttion in mm 

S·7-1"6 
1·9-4·9 

16·2-18·4 
78-82 

5·4-6·4 
35-70 
97-142 
~1-36 

12-21 
53-84 

650-700 

The occurrence of fir and fir-beech forests on the main ridges is a distin -
ctive feature of the vegetation of thf,t rngion. 'l'lw,,r; fo:rnsts represent :o pom· 
variant of Carpathian beechwood of lower sitrn~.tion,-; (Abietetum polonicum ~rnd 
Denta1·io glandulosae-Fagetmn). Mountain plant~ ocr·<~r in both these associa
tion~. The slopes of lower rnnges and the v:ciJle)rs flncn are covereu with more 
differentiated communities of deciduous, mixed :mrl pine forests and with 
me~1dow communitieB. Thermophilous cornnnmib•,; ::nd xorothermic species 
are of a rel::ctively p·cat importaneo on ca.lcr:reons grounds with n, more diver
sified relief. The con,,ider:!Ne particip~·.tiun of hn·('h (Larix polonica) is a iwcuk:-
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rit,y of the Swi~tokrzyskie ::\Its. forests. This is an agricultural-sylvan area. 
Forests occupy about 30-40 % of that region. 

Land cultivation encroaches now the ridges of the highest elevations. The 
oldest evidence of man's residence and activity in that region dates from be
fore 50 000-60 000 years. Rich mineral resources, known and exploited long 
before, such as: flint, lead, copper, and iron ores encouraged the exploitation 
of tha,t area. Popufation density exceeds now the mean value for the whole 
co;mt.ry what results from tht> urbanization and industrialization of the region. 

DESCRIPTION OF THE REFERE~CE AREA 

The wide depression surrounded with quartzite ridges, situated between 
the southern mountain ranges of the Dyminskie ( 406 m a.s.l.) and the Cisowskie 
(427 m a.s.l.) Ranges is a distinct orographic unit. It is filled with Palaeozoic 
s~trnhtones and shales and Quaternary sands. The Belnianka stream flows in 
the middle of this depression. Its valley floor is partly occupied by swamps 
and mires. The valleys along the mountain ranges are poorly drained and also 
covered with vast mires. The forests growing on barren sands, filling depressions 
between Cambrian outcrops, are almost pure pine stands. The forests on the 
mountain ridges and on their slopes are of a similar composition as the fir, 
fir- beech and mixed forests of the main ranges. 

Mean annual temperatures oscillate between 6·0° and 6·5°0. Mean annual 
precipitation amounts to 650-700 mm. 

In spite of rather poor soils, the area is cultivated largely. More extensive 
forest complexes persisted around the depression. 

DESCRIPTION OF THE PEAT-BOG 

The peat-bog st,udied is situated about 20 km SE of Kielce, in the north-east 
out!<kirts of the vilhtge Slopiec, east of the Bork6w - (Kielce) - Daleszyce 
highwa,y. It occupies a snrn,11 depression (possibly an old river bed) in the Be
lnianka stream valley, at an altitude of 248 m a.s.l. (Fig. 1). Its geographical 
latit.ncle is 50°47', longitude 20°47'. The depression is fairly regularly elliptic 
in Phape, measuring ;i,bout 362 by 275 m (Fig. 2). To the west, the highway 
sep:1,rn,tes the peat-bog from sandy hills, where numerous houses were built 
in the last few years. To the north, a low ridge of sand dunes overgrown with 
a thin pine wood imssing into swampy meadows adjoins the peat-bog. To the 
east, the peat-bog bmders on cultivated fields and riverside, moist, mowed 
me~1,dows. To the south, the margin of the peat-bog reaches old farm buildings 
situ:"ted on the slope of a sandy hill. 

The surface of the peat-bog is overgrown with ~L complex of natural plant com
munities. The forests to the south [Lfid east are successional stages of the Al
netea communities. Eriophoro-Sphagnetum recurvi in a variant with Oare 
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rostrata, forming a mosaic with the typical form of that association, predo
minates over a considerable part of the peat-bog surface. The central part is 
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Fig. 1. Map showing the location of Slopiec mire 

occupied by patches of Sphagnetum medii forming characteristic hummocks 
(about 30-50 cm high), with small hollows in between. Dwarf specimens of 
Pinus sylvestris, Frangula alnus, .Alnus glutinosa, Juniperus communis and 
shrub willows grow on these hummocks. The community Caricetum lasiocarpae 
develops very often in small valleys and pools filled with water during a con
siderable part of the year. Of the more interesting and rare vascular plants 
occur there: .Andromeda polifolia, Betula pubescens, Ledum palitstre, Oxycoccus 
quadripetalus, V accinium uliginosum, Drosera rotundif olia, M enyanthes tri
foliata, Triglochin palustre, Rhynchospora. alba, and the relict, boreal-arctic mo
sses: Calliergon trifarium, Meesea triquetra, Scorpidium scorpioides, Cynclidium 
stygium (Kuc 1964). 
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Fig. 2. Sketch map of Slopiec mire to show the position of borings 

P ALAEOECOLOGIC.AL STUDIES 

Methods 

On the surface of the peat-bog trial borings were carried out in two series 
at the right angles running more or less across the central part of the pca,t-bog 
(Figs. 2, 3, 4). At the distance of about 60 m from the northern border of the 
peat-bog (site II, Figs. 2, 3), a profile 5·15 m deep was taken using the Russian 
sampler "Instorf" and 104 samples for micro- and macroanalyses of plant 
remains were collected from it. The boring site is about 50 m southwards from 
the place, where the profile for studies published in 1961 was collected (Szcze
panek 1961), nearer the central part of the peat-bog. The samples were taken 
at 5 cm intervals. At the first stage 68 samples were analysed, in which only 
200 tree pollen grains and associated herb pollen and spores were counted,. 
to compare the results with those from the year 1961 (Fig. 5). The basis for 
the calculation was the total sum of the tree, shrub and herb pollen (~ P exclu
ding the pollen of aquatic and swamp plants, and all spores). The percentage 
values for aquatic and swamp plants were calculated from ~ P+l n. At the 
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next stage 1 cm3 sediment :c;:;mples were subject to Erdtman's acetolysis, adding 
2 st~1.ndart pellets of Lycopodium spores (Sto ckmarr 1971). The counti:::ig 
wcs continued till at lef1st 500 grains of the tree and shrub pollen, and not 
less than 300 Lycopoclium spores were counted. In this way, 20 samples were 
an:.clysed (Fig. 6). 

The pollen diagram from tho ye::i,r 1961 and tho present results were the 
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basis for selecting 12 samples for the radiocarbon dating. These measurements 
were performed in the Laboratory 14C in Gliwice. 

The following age determination for the profile Slopiec II (1979/80) were 
obtained (uncorrected years BP): 

Gd - 768 Slopiec II/7 - 27·5- 32·5 cm -
Gd - 774 Slopiec II/18 - 82·5- 87·5 cm -
Gd -1157 Slopiec II/29 -137·5-142·5 cm
Gd - 1241 Slopiec II/40 - 192·5-197·5 cm -
Gd - 775 Slopiec II/45 - 217·5-222·5 cm -
Gd -1158 Slopiec II/49 - 237·5-242·5 cm -
Gd - 776 Slopiec II/90 - 342·5-347·5 cm -
Gd - 703 Slopiec II/80 - 392·5-397 ·5 cm -
Gd - 700 Slopiec II/81 - 397·5-402·5 cm -
Gd- 702 Slopiec II/85 - 417·5-422·5 cm
Gd - 704 Slopiec II/104 - 512·5-515·0 cm -

<120 
370±65 

1090±95 
2710±55 
3450±75 
3650±50 
9090±100 
9330±145 
9620±120 

10 080±160 
10 280±210 

These datings revealed considerable changes in the rate of sediment ac
cumulation at 3650-9090 BP and 9000-10 000 BP, which requires additional 
datings and detailed analyses of sediment. 

Up to now no other analyses have been done. The following are planned: 
plant macrofossils, pH, loss on ignition, content of Ca, Fe, Mg, C, N, peat ana
lyses, present vegetation and flora of the locality studied. 

Sediment description 

The Troels-Smith (1955) system, in a simplifiecl form, was applied to 
the lithology description. It is as follows (Figs. 5, 6) i: 

0-85 cm Sphagnum-Eriophorum-Ericaceae peat, light brown, slightly sil
ty; at 85 cm a distinct layer of Ericaceae shoots 
Tb (Sph)22, Th22, Ag+, Tl+, Tl (Eric)l + + 

85-125 cm Sphagnum-Eriophorum peat, light brown, with pieces of wood 
Tb (Sph)22, Th, (Erioph) 1, Th 1, DI + + + 

125-360 cm Swamp peat, brown, slightly elastic, with pieces of wood, at 
190-222 cm pieces of charcoal 
Tb.34, DI +, A.nth + 

360-450 cm Swamp peat, brown, elastic, numerous rhizoms and shoots 
of swamp plants, pieces of wood 
Ths3, DI 1 

450-512 cm Swamp peat, blackish-brown, very elastic, rhizomes (shoots) 
of swamp plants, numerous seeds of JIIenyanthes, single pieces 
of wood 
Th24, DI +, Ag + 

1 Figs. 5 and 6 under the cover. 



512-515 cm Fine sand 
Ga 4, Th + 

515-525 cm Peat, dark brown, sandy 
Th23, Ga 1, Ag + 
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Division of pollen diagram into local pollen assemblage zones and their des
cription 

The distinction of local pollen assemblage zones was based on the propor
tional and characteristic participation of pollen and spore taxa in the spectra 
of the given section of pollen diagram (Figs. 5, 6 ). The division concerns the 
profile 1979 /80. 

Sl -1, Larix - Juniperus - Pinus zone 
Larix pollen occurs sporadically but it is characteristic of that zone. Ji.

niperus pollen does not give a continuous curve in the whole zone either. Pi
nus and Betula are dominant; pollen types. Within the herb pollen Artemisia, 
C11peraceae, Typha lat1jolia, Jfenyanthes and Rosaceae-Comarum type have 
significant curves. 

Sl - 2, Populits-PolypocUaceae zone 
Pin,u,s and Betula are still dominant pollen taxa. Populus pollen forms 

a low but continuous curve, nearly restricted to that zone. The high peak of 
Polypodiaceae curve (about 80 %) is the second characteristic element. Ulmu1t 
pollen curve has also a low, hut distinct peak. 

Sl - 3, Salix - Betiila zone 
Betiila pollen curve maintains constantly high but with a tendency to form 

peaks. Salix pollen reaches there its maximum values (17 %). 
Sl - 4, Pinits - Ulmus zone 
Pinus pollen forms a distinct and regular maximum exceeding its valncs 

in other zone;;;. Ulmits pollen, which appeared earlier, reaches it;;; maximum, 
although not vmy high values. 

Sl - 5, Coryliis - Alnus zone 
The zone begins with the continuous curves of Alniis, Querciis, lJ'raxinus 

and Coi'yliis pollen, comistently rising throughout. Pinus pollen values decli
ne constantly. The most prominent pollen taxa arc Alnus and Corylus ~md 
of herb taxa also Gramineae, Cyperaceae and Polypodiaceae. 

Sl - ti, Coryl,ns - Tilin - Picea zone 
Corylus, Tilia and Picca pollen curves have maxima, Alnns and Quercus 

pollen values rise. Pinus curve declines and Carpiniis pollen appear for the 
first time. The most part of herb pollen curves show tendencies to decline, 
except for Polypodiaceae spon•s attaining continuously high values. 

Sl - 7, Al111us - Carpinu,~ zone 
Alnns and Carpinits pollen curves increase continuously and reach their 

imiximum valuet<. The beginning of zone is indicated by the continuom; curves 
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of Fagus and .Abies pollen (3650±50 years BP). The pollen curves of Corylus, 
Ulmus and Tilia show a pronounced tendency to fall. 

Sl - 8, Carpinus - Fagus - .Abies zone 
Having reached its maximum in the zone Sl - 7, Carpinits pollen curve 

remains at high values. Fagus and .Abies curves are rather consistent with 
a tendency to reach maximum values. Pinits pollen curve rises moderately. 
J.\Iost of other tree pollen curves decline. Culture indicators are sporadic but 
occur more regularly. 

Sl - 9, Pinus - Betula - Queroits zone 
The distinct peat of Pinus pollen and some rise of Quercus pollen cnrve 

are characteristic features of this zone. Betula aJso forms a distinct pedc in 
the older part of zone. Almost all indicators of man activity form continuous 
curves. There occur simultaneous curves of the aquatic and swamp pbnts, 
with a high maximum of Sparganium (about 70%). 

Sl - 10, Cannabis - Fagus - Pinits zone 
The most characteristic features of this zone are: the maximum values 

of Cannabis pollen (4·7%), a slight rise of Fagits curve, and the increasing Pi
nus pollen curve. The peaks of Gramineae, Cyperaceae and .Artcmisia pollen, 
the gradual disappeamnce of pollen of aquatic i1lants, and to a lesser degree, 
of swamp plants (Sparganium) are also characteristic. 

Sl - 11, Rumex - Cerealia zone 
This zone is distinguished by the maximum pollen values of Ceroalia ~md 

of man accompanying plants. The pollen cm·ves of all trees decline or disa;p
pear in the diagram. 

HISTORY OF THE CHANGES IN THE NA.TUR.AL ENVIRONMENT 

History of regional changes 

The pollen analytical studies of peat-bogs in the region of the Swit;)tokrzyRkic 
Mts. (Szczepanek 1961) have shown that the Slopiec peat-bog contains the 
fullest series of sediments and is representative of that region. The prcC'ent 
studies show a considerable concordance of resultg with previous investigations, 
but age determinations indicate that there were breaks in the peat accumu
lation. A precise determination of the age of these breaks will no doubt influe
nce the final interpretation of the pollen diagrnm. 

The results obtained so far are the basis for reconstruction of the veget::iu
tional history of the Swit;)tokrzyskie Mts. The ratio of the tree and shrub pol
len to herb pollen proves that the pine-birch forests with some larch were do
minant plant communities at least from 10 280±210 years BP (pollen zone 
Sl-1). The forest was not close at that time, there were vast open areas whet·e 
light-demanding plants developed. They were represented by Junipcrits, Ephe~ 
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dra, .Artemisia, Rumex, Gramineae and Oyperaeeae. Forest communities seemed'. 
to show the tendency to expand over those treeless areas (the rise of Betula 
curve). The composition of those communities was enriched with new elements. 
This is indicated by the beginning of the Ulmus curve. 

This stage of development of plant communities ended with the opening 
of forests (the po1len zone Sl-2, 10 080±160 years BP). Only the Ulmus curve 
shows a slight but distinct rise. Populus was here a light-demanding element. 
Herb communities gained good conditions for development there, especially 
Artemisia and Gramineae. The most abundantly represented were Polypodiaeeae. 
Aquatic plants, and particularly swamp plants, expanded in water pools. 

The next stage of vegetational development (the pollen zone Sl-3) was 
characterized by the expansion of forest communities. This is indicated by 
the rising pollen curves of Pinits and Betula. The birch species, as shown by 
the characteristic peak of Betula pollen, certainly played a pioneer role in co
lonizing various habitats. Various species of Salix, played a similar role on 
the habitats with a relatively high groundwater level. The formation of close 
forests and willow shrubs limited, to a high degree, the development of her
baceous plant communities. 

The formation of pine forests, as dominating communities of a climax 
character on poorer habitats, and elm and mixed forests on more fertile soils 
was a new stage in the development of plant cover (pollen zone Sl-4). 

During the pollen zone Sl-5 the plant communities showed successive chan
ges, as new plants with higher habitat demands appeared. These were Alnus,. 
Quereus, Fraxinus and Corylus and later Tilia and Pieea. Alnus and Corylus
dominated in the forest communities. Pinus was gradually replaced by deci
duous trees. The forests were rather loose what is shown by high pollen values 
of Gramineae, Cyperaeeae, Polypodiaeeae and also of swa,mp plants (these arer 
besides Oyperaeeae pollen representing mostly such type of vegetation, also 
Lysimaehia, Filipendula ulmaria type, Thalietrum and Rubiaeeae). This phase 
of vegetational development corresponds probably to the Atlantic period. 

A new stage of changes in plant communities - pollen zone Sl-6 - was 
characterized by the dominance of deciduous trees. Besides alder and spruce -
the latter showing pollen maximum of 7·6% - Oorylus, Quereus, Tilia and 
Fraxinus were the most important forest components. Oarpinus was a newcomer. 
Herbs were represented mainly by ferns (Polypodiaeeae including Pteridiurn). 

The next phase of forest succession (the pollen zone Sl-7) was a phase of 
mixed and deciduous forests with the dominance of Alnus and the partici
pation of Pieea and Quereus. These forests were relatively quickly transfor
med into the forests with a domina.nt role of Oarpinus and decreasing parti
cipation of Alnus and Pieea. The forests growing at higher altitudes were also 
subject to changes. There appeared new tree species, which up till now have· 
been signalized by single pollen grains in the pollen spectra.. These were Fa
gus, .Abies, and Aeer. The distinct decline of the Ulmus pollen curve, and sub
sequently of Oorylus, Tilia and Fraxinus curves, was a characteristic feature 
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·Of this phase of transformations of forest communities. The record of herba
ceous vegetation shows an absolute minimum here. However, new elements 
appeared, i.e. the plants accompanyinghuman activity (Rumex, Plantago lan
<Ceolata). 

Fagus and Abies, which appeared at about 3650±50 years BP, became 
the domina.nt trees, particularly in the forests of higher situations (from about 
2700±BP, the pollen zone Sl-8). In depressions and at lower altitudes Oar
pinus showed the greatest expansion. This tree replaced above all Alnits and 
Picea. 

In this phase the forest development began to be distinctly influenced by 
human activity. This is expressed by the more and more regular appearance 
of pollen of cultivated and synanthropic plants. Tree stands were then formed 
mainly under the influence of anthropogenic factor, what is evidenced by 
the systematic rise of Pinus pollen curve, and most probably by the oscilla
tions of the pollen curves of other trees (Carpinus, Betula, Quercus). Herba
ceous plants react by the greater participation of Gramineae and also of Cy
pcraccae. 

Since 1090±50 BP (the pollen zone Sl-9) human activity has essentially 
influenced the composition of forests of almost all types. Carpinus, Fagus, 
Abies and Alni1,s (decline of pollen curves) and Pinus (rise of pollen curve) 
reacted most distinctly. This phase in the pollen diagram is characterized by 
high participations of Pinus, Betula and Quercus. Ulmus and Tilia disappeared 
at the end of phase. The pollen curve of herbaceous plants rises. The clearances 
of forests and climatic changes are evidenced by the mass occurrence of aqua
tic and swamp plants in the basin under investigation. The change in the cha
racter of sediment proves the changes in its hydrological conditions. The pol
len curves of cultivated and synanthropic plants became continuous at the 
end of that zone. Traces of ancient metallurgy in the Swi~tokrzyskie Mts. 
are dated at XI century (La b~cki 1841), and the changes mentioned above 
were certainly connected with the intensification of economy. 

The forestf:l existing under an increasing pressure of human activity were 
subject to further transformation (the pollen zone Sl-10). Their area diminished. 
The composition of forests also changed as a result of selective timber exploi
tation. The forests growing in habitats unsuitable for cultivation, and the trees 
with a wide scale of ecological demands and great tendency to expansion have 
best chances for survival and preservation. All these conditions are to a high 
degree fulfiled by Pinus. The forests became looser and this is probably reflected 
by the relatively smooth pollen curve of Qitcrcus. The habitats with a high 
groundwater level were the least disturbed and favoured the preservation of 
Picea and Alnus. The slight rise of the pollen curves of Bctula, Quercus, Alnus, 
Picea, Fagus and Corylus may be interpreted as an expression of a short re
cession of settlement and agriculture. 

This phase is characterized mainly by the increase of herbaceous pla.nts 
in t,he pollen diagram. Besides Gramineae and Cypcraceae, cultivated and syn-
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antlnopic plants predominate. Beside the cultivation of cereals, the cultiva
tion of Cannabis, a plant of great significance for agriculture of this time, may 
be rngarded as a characteristic feature of the phase. 

The youngest stage of vegetational changes (the pollen zone Sl-11) is re
p1·esented by the time shorter than 120 years. The picture shown in the pollen 
diagram is like that of the recent vegetational relationships in the nearest 
surroundings of the peat-bog and in the whole region. Pine forests, or mixed 
forests with pine, predominated. Other types of forest communities were hea
vily transformed by man and preserved in fragments only. The local herba
ceow; vegetation and cultivated fields worn the main producers of pollen, re
COJ'ding the history of the transformations occurring in the plant cover. Cerealia 
a,nd synanthropic plants were its most typical components. 

The last two phases (the pollen zones Sl-10 and 11) covering the sediment 
section from a depth of 1 m up and the time of about 400 years (fig. 6) were 
studied in a more detailed way (see methods). The percentage pollen diagram 
was used to describe the history of the plant cover. The pollen concentration 
diagram may be interpreted as an expression of the rate of sediment accumu
lation. The distinct increase in the concentration of Pinus pollen, 120 years 
ago, was perhaps associated with the clearances of forests and cultivation of 
that tree. 

History of the peat-bog 

At the present st,tge of studies, a more detailed reconstruction of the his
tory of the peat-bog investigated is impossible. In general, the reconstruction 
of changes of habitat conditions may be presented as follows: 

In the meander, modelled by the Belnianka stream an oxbow lake was 
formed as result of the shifting of its central current and relatively quickly it 
was intruded by reedswamps (Typha, Filipendula, Equisetum). As the water 
pool became overgrown, shrubs and trees encroached the swamp. However, 
the high groundwater level was still maintained. It favoured the development 
of a mosaic of plant communities. 

Distinct changes in the water regime in the swamp occurred as late as about 
1090 years BP. The groundwater level was considerably raised. In the shallow 
lake, which was formed then, the communities of typical aquatics and of swamp 
plants developed. The trend of vegetational succession went towards the oli
gotrophic bog communities. The water pool became overgrown, and the re
cent mosaics of plant communities occupied the bog surface. 

CONCLUSIONS 

The comparison of the results of pollen analyses obtained in the years 1961 
and 1979/80 has shown the similarity of the particular pollen curves, and si
milar stratigraphic position of the characteristic phenomena of successional 
a - Acta Palaeobotanica XXII/1 
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significance. Twelve samples have be.en mdiocarbon dnted. The age of the 
bottom sample dates the beginning of the mire formation at 10 280±210 YL'l'·l'S 

BP. 
The datings showed considerable changes in the rate of sediment accuniu

lation within the time intervals of 9000-10 000 years BP ::ncl 3650-9090 yer:.rs 
BP. These sections of the profile require more detailed studies and additiornvl 
datings. 

The results obtained at present do not change the interpretation of the 
plant history of that region, but they change essentially the chronology of the 
phases of vegetational development. 

Institute of Botany of the Jagellonian University, the Botanical Garilm, vl. Kopernika .. ?7, 
31-501 Krak6w 
I nstytut Botaniki U J, Ogr6d Botaniczny 
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Fig. 6. Percentage pollen diagram (above) of the upper part of Slopiec profile, and pollen concentration· diagram (beneath). 
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