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Changes of bryophyte floras of the
Leçzna-Wtodawa Lake District (E. Poland)
from Middle Pleistocene to the present time

Kazimierz Karczmarz

1. INTRODUCTION

The fossil as well as subfossil and contemporary bryophytes of the Leczna-

Wlodawa Lake District have been studied in the last 30 years. The aim of this

paper is to compare the composition of bryophyte floras in three periods,
Middle and Later Pleistocene, Holocene and present times (last 20-30 years),

with conclusions about the trends of changes of this sensible group of plants.
It is only a short abstract of the extensive work (Karczmarz unpubl.).

2. MATERIAL AND METHODS

The Leczna-Wlodawa Lake District is situated in the depression of eastern

Poland (Figs. 1, 2). The area investigated is characterized by some shallow
and large lakes of glacial origin and by deep lakes of karst origin. The vegetation

of this region is well preserved (Fijalkowski 1960, Karczmarz 1963a,b,

Karczmarz and Sokolowski 1990). The Pleistocene bryophytes were studied

in five profiles by palynologists (Brem 1953, Stachurska 1957, 1961, Karczmarz

1968, Janczyk-Kopikowa 1979) and Holocene mosses from 16 profiles
have been studied mainly by Jasnowski (1957a,b, 1959), Karczmarz
(1963a,b, 1968, 1989) and Marek (1965).
The list of the present bryoflora was elaborated by Pomaranska (1990, see also

Karczmarz (unpubl.), and references quoted there). Nomenclature follows
Frahm and Frey (1983).
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Fig. 1. Boundary of the glaciation in Poland (Galon and Roszkowna 1967) and localization of investigated region.
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Fig. 2. Localization of the sites of subfossil moss peats on the Leczna-Wlodawa Lake Land.
1 - lakes and large ponds, 2 - Wieprz-Krzna River Canal, 3-4 - Polesie Park boundaries: 3 - optimal, 4 - minimal, 5 - subfos-

sil moss peat sites, 6 - geological profiles with moss peat layers and calcareous gyttja. Numbers 1-16 in squares and circles

see Table IB.
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3. RESULTS AND DISCUSSION

The bryophytes occurring in the regions in the Middle and Later Pleistocene,
Holocene and at present are listed in Table 1. The list comprises 25 species of
oldest age, 30 species of Holocene, and their relation to the present distribution

and quantitative changes. The bryoflora of the Leczna-Wlodawa Lake

District is very rich, it comprises 179 species of Bryales, 40 species of He-

paticae and 23 species of Sphagnales. Bryophyte flora of peat-bog biocenoses

and moist forests is rich.
The present changes of the peat-bog bryophyte flora of the Lake District due

to by human activity were observed as early as the end of 19th century. They
were caused by building regular canals on the Krowie Bagno Mire near

Hansk, Kulczyn, Wytyczno and Dubeczno. By the end of the fifties the building

of the big Wieprz-Krzna River Canal and several tributary canals was
started to regulate small rivers and to dry marshes. The changes were very
rapid and intensive: water level of the neighbouring lakes lowered and three

small lakes disappeared (Masluchy, Pniowno, Turowolskie), this led to rapid
and big changes of the peat bog vegetation (Popiolek 1988). The range and

rate of changes in the composition of Pleistocene floras are reflected by the

frequency of water mosses (Calliergon, Drepanocladus) which played an

important role in the structure of communities and in spreading of the plant
cover in shallow depressions and lakes. With regard to the composition, the

floras of the Masovian (Mindel-Riss) and Lublinian Interglacials are similar
to those of the Holocene.

Three regularities result from the investigated profiles of Holocene mossy

peats:
1) The number of peat mosses is small in the particular Pleistocene and Hol¬

ocene periods (Table 1). Out of six relict moss species, four (locally five)
can form in 60% six various fen moss-peat types with Calliergon giganteum,

C. trifarium, Drepanocladus sendtneri, Meesia sp. (dominant M.

triquetra), Scorpidium scorpioides and Tomenthypnum nitens. A distinct

dependence on the occurrence of horizons of calcareous gyttja exists for
most calciphilous species. For this reason peat with Calliergon trifarium
and Scorpidium scorpioides is very frequent. In the Leczna-Wlodawa
Lake District (Okruszko et al. 1971, Balaga at al. 1983) as well as in the

adjacent Volhynian Polesie it is a common geological phenomenon
because chalk rocks are shallow under the surface of Quaternary deposits.

2) Mosses forming the basic structure of peat deposits are Drepanocladus
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sp. div., Aulacomnium palustre, Bryum pseudotriquetrum and Campylium

stellatum.

3) Mosses of peat deposits in high and intermediate peat bogs are Sphagnum

sp. div., Aulacomnium palustre, Calliergon stramineum, Drepanocladus
fluitans, Polytrichum strictum, sometimes Helodium blandowii and To-

menthypnum nitens. The two latter species are good indicators of changes
of hydrological relations and oligotrophic processes of the peat bogs. Seven

species are disappearing fastest at present: Bryum neodamense,
Calliergon trifarium, Cinclidium stygium, Drepanocladus lycopodioides,
Meesia triquetra, Paludella sqarrosa and Scorpidium scorpioides. On

high and intermediate peat bogs the occurrence of relict species is limited
to Tomenthypnum nitens, Helodium blandowii and Pohlia sphagnicola
(Karczmarz and Sokolowski 1990). Historically, the rarest mosses are

Paludella squarrosa and Cinclidium stygium. The localities in the Hansk

region of Meesia uliginosa described by Kwiecinski (1892) have not been

confirmed. The exceptionally rare Timmia megapolitana on fen in the Pi-

wonia river valley near Bohutyn (Jasnowski 1956) disappeared after the

Wieprz-Krzna River Canal was built. Calliergon megalophyllum grows
only in the Caricetum hudsonii ass. in eutrophic lakes (west margin of
Biale Lake near Sosnowica) or in ditches. Pseudobryum cinclidioides is

noted in one locality in alder forest with spruce near Sobibor. Relict
calciphilous mosses found in Holocene peats formed on gyttja layers the

types of peats described earlier (Jasnowski 1957a, 1959). Their frequency
in the described profiles is very high (7-12 species). However, the total
number basiphilous and acidophilous (4-6) relict mosses appearing much
later in upper horizons is lower. Thus, except the absence of Meesia lon-

giseta in the present moss flora, the floristic relations of the flora of fossil

Table 1 (page 313). Occurrence of fossil bryophytes in geological and peat profiles on the
Leczna-Wlodawa Lake District.
Geological profiles:
A: Middle and Later Pleistocene: 1 - Masovian Interglacial (Stachurska 1961, Karczmarz

1968), 2-3 - Wlodawa I, II - Masovian Interglacial (Stachurska 1957, Jasnowski
1957), 4 - Ciechanki Krzesimowskie-Lublinian Interglacial (Brem 1953), 5 - Lancuchow-
Interstadial Brorup (Karczmarz 1968, Janczyk-Kopikowa 1979)
B: Holocene: 1. Dzikie Bagno Mire, 2. Koden, 3. Wola Weresczzynska, 4. Nadzieja, 5.

Bagno Jezioro Mire, 6. Grodek, 7. Bohutyn, 8. Bagno Staw Mire (Jasnowski 1959), 9.
Lake Krasne (Jasnowski 1959, Marek 1965), 10. Lake Bikcze (Jasnowski 1959), 11.

Lake Moszne (Jasnowski 1959, Balaga et al. 1992), 12. Lake Lukcze (Balaga 1982),
13. Ludwin (Karczmarz 1963), 14. Lake Mytycze, 15. Osowa, 16. Bachus (Marek 1965).
C - present localities, D - actual, c - common, + - destroyed, - absent.
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Table 1. Occurrence of fossil bryophytes in geological and peat profiles on the Leczna-
Wlodawa Lake District.

Age and number of profiles
A B C D

Middle and Holocene Present Actual
Later localities

Pleistocene
1-5 1-16 1960-90 1980-90

Bryophyte species Number of localities

Meesia triquetra 2 12 9 3

Scorpidium scorpidioides 3 11 532 37

Drepanocladus sendtneri 5 1Ü 18 12

Drepanocladus revolvens 4 10 c c
Drepanocladus lycopodioides 2 10 22 5

Calliergon trifarium 3 8 20 ?5
Calliergon giganteum 4 7 71

Drepanocladus fluitans 3 5 c c
Drepanocladus aduncus var. aduncus 5 3 c c
Drepanocladus aduncus var. kneiffii 1 6 c c
Drepanocladus exannulatus

var. exannulatus 2 5 5

Drepanocladus exannulatus
var. brachydictyus 1 2 + -

Bryum pseudotriquetrum 1 4 c c

Calliergon stramineum 3 3 c c
Campylium stellatum 2 1 c c
Sphagnum palustre 1 1 c c

Sphagnum subsecundum 1 1 c c
Sphagnum sp. 2 - c c

Amblystegium sp. 1 - c c

Colliergonella cuspidata 1 - c c

Cratoneuron commutatum 1 - 2

Dicranella cervuculata 1 - c c

Campylopus fragilis var. pyriformis 1 - + -

Cephalozia catenulata 1 - + -

Drepanocladus aduncus i. capillifolia 1 - 4

Drepanocladus aduncus
var. polycarpos - 5 c c

Drepanocladus vernicosus - 6 c c
Aulacomnium palustre - 5 c c

Tomenthypnum nitens - 6 54 42

Helodium blandowii - 4 32 13

Paludella squarrosa - 4 4 1

Meesia longiseta - 2 +

Calliergon cordifolium - 1 e c
Pohlia nutans - 1 c c

Polytrichum strictum - 1 c c

Sphagnum fallax - 2 c c

Sphag num flexuosum - 1 c c
Sphagnum teres 1 19 13
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peats are similar to the present ones. In the whole Lake land a decreasing
role of relict mosses in the formation of peat layers of peat associations
and a rapid disappearance of their localities have been found (Karczmarz
1963a,b). Due to the lowering water level of peat bogs, relict mosses are

rapidly diminishing whereas on gyttja surface Cladium mariscus and

calciphilous bryophytes (e.g. Ctenidium molluscum, Leptobryum pyriforme
and Preissia quadrata) are growing. Particular note may also be taken of
the phenomenon of the development of impoverished bryophyte communities.

At present they are presented by four ecological groups: spring and

aquatic (1), epiphytic (1), epixylic (1), and terrestrial (4). Very impoverished

epiphytic flora with total disappearance of Orthotrichum, Tortula
and Leucodon sciuroides was already observed in 1970.

4. CONCLUSIONS

1. In the Leczna-Wlodawa Lake District, 30 species and varieties of bryo¬

phytes (24 Bryales, 5 Sphagnales, 1 Hepaticae) were found in the fossil
flora of Pleistocene and Holocene. The list of the present bryoflora
(except Meesia uliginosa) comprises 179 species of Bryales, 23 Shagnales
and 40 Hepaticae (Pomaranska 1990).

2. In spite of a a small number of species, the fossil flora of Pleistocene

mosses from Masovian (Mindel-Riss) Interglacial to Holocene, is similarly

composed than the present one. The main features are the occurrence of
aquatic and peat bog species, mainly from the families Amblystegiaceae
and Meesiaceae.

3. The oldest Holocene fen peat layers at a depth of 4-5 overlying gyttja ho¬

rizons (Jasnowska 1957b, 1959, Balaga et al. 1983, 1990) are composed
of macrofossils of calciphilous boreal mosses (Calliergon giganteum, C.

trifarium, Drepanocladus lycopodioides. D. revolvens, D. sendtneri,
Meesia triquetra, Scorpidium scorpioides).

4. The development of the intermediate peat layers localized in the upper ho¬

rizons, i.e. above 3.5-4(5) m, occurred with the participation of Aulacomnium

palustre, Helodium blandowii, Tomenthypnum nitens and Sphagnum

sp. div.
5. In Holocene the main peat-forming role was played by six peat moss spe¬

cies, including four disappearing rapidly (Calliergon trifarium, Meesia

triquetra, Scorpidium scorpioides and Tomnthypnum nitens). Their

present distribution and development of tufts occur in twelve associations
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CZMARZ 1963a,b, 1989): Bryum neodamense, Calliergon trifarium,
Drepanocladus lycopodioides, Messia triquetra, Paludella squarrosa and

Scorpidium scorpioides (Figs. 3, 4). The locality of Messia uliginosa
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near Hansk (Kwiecinski 1892) has not yet been confirmed, that of Tim-
mia megapolitana near Bohutyn (Jasnowski 1956) has disappeared. At
present a single locality of Pseudobryum cinclidioides near Sobibor as

well as two localities of Cinclidium stygium are threatened.

Palaeobotanical data from Pleistocene and Holocene deposits of this

region do not determine the time of the appearance of Bryum neodamense,

Cinclidium stygium, Meesia uliginosa and Timmia megapolitana. Moreover,

we have no data concerning the presence of Calliergon turgescens
in deposits. This phenomenon is of a general character and has also been

found in other regions of Poland (SzafRj\n 1952, Jasnowski 1957a,

Karczmarz unpubl.).

SUMMARY

The paper deals with historical and present changes of bryophyte floras of the Leczna-
Wlodawa Lake District (E. Poland). Bryological investigations were carried out on the basis

of fossil remains of bryophytes in five Pleistocene and 15 Holocene profiles containing
30 species and varieties of bryophytes. Present data on 242 species result from field
investigations from 1960 to 1990. Palaeobotanical and present data show the peat-forming role
of mosses in peat deposits in intermediate and sedge peat bogs with special dominance of
relict species. From 1960 to 1990, the protected boreal glacial relicts show the maximal
decrease of the whole study area.

REFERENCES

Balaga K., Buraczynski J. and Wojtanowicz J., 1983: Geological structure and
development of the Krowie Bagno Peatland (Polesie Lubelskie). (In Polish with English
summary). Ann.Univ.M.Curie- Sklodowska, sec. B 35136, 37-62.

Balaga K., Pidek A. and Rodzik J., 1992: Preliminary studies on the Late Glacial and
Holocene changes of vegetation and water level in the peat-bog at Moszne Lake (Lublin
Polesie). Veröff.Geobot.Inst.ETH, Stiftung Rubel, Zürich, 107, 319-330.

Brem M., 1953: The interglacial flora from Ciechanki Krzesimowskie. (In Polish with
English summary). Acta Geol.Pol. 3(3), 475-480.

Fijalkowski D., 1960: Plant associations of lakes situated between Leczna-Wlodawa and

peat-bogs adjacent to these lakes. (In Polish with English summary). Ann.Univ.M.Cu¬
rie-Sklodowska, sec. B 14, 131-206.

Frahm J. -P. and Frey W., 1983: Moosflora. Ulmer, Stuttgart. 522 p.
Galon R. and Roszkowna L., 1967: Extent of the Scandinavian Glaciations and their re¬

cession stages on the territory of Poland. In: Galon R. and Dylik J. (eds.), Quaternary
of Poland. (In Polish). PWN, Warszawa. 18-38.

Janczyk-Kopikowa Z., 1979: Fossil flora from Lancuchow. (In Polish with English
summary). Biul.Inst.Geol. 23, 117-129.

Jasnowski M., 1956: Moosflora der Moore des Tysmienica Flussbeckens im Gebiet von
Lublin. (In Polish with German summary). Fragm.Flor.Geobot. 2(2), 78-96.

Jasnowski M., 1957a: Moosflora quartärer Flachmoorablagerungen. (In Polish with German

summary). Acta Soc.Bot.Pol. 26(3), 597-629.



318

Jasnowski M., 1957b: Calliergon trifarium Kindb. in der Stratigraphie und Flora der
holozönen Niedermoore Polens. (In Polish with German summary). Acta Soc.Bot.Pol.
26(4), 701-718.

Jasnowski M., 1959: Klassifizierung der Moostorfarten quatärer Niedermoore und ihre
Entstehung. (In Polish with German summary). Acta Soc.Bot.Pol. 28(2), 319-364.

Karczmarz K., 1963a: Relict moss flora in Pojezierze Leczynsko-Wlodawskie. (In Polish
with German summary). Chronmy Przyr.Ojcz. 19(2), 21-27'.

Karczmarz K., 1963b: The mosses of the Leczna and Wlodawa Lake District. Part I. (In
Polish with English summary). Ann.Univ.M.Curie-Sklodowska, sec. C 18, 367-401.

Karczmarz K, 1968: Pleistocene mosses from the Lublin Region. (In Polish with English
summary). Ann.Univ.M.Curie-Sklodowska, sec. C 23, 99-107.

Karczmarz K, 1989: The past and present of the bryophyte flora of the Jezioro Moszne at
the Leczynsko-Wlodawskie Lake District. 19th IPE, July 21-23, 1989. Inst.Bot. PAN,
Krakow. 10-14.

Karczmarz K., (unpubl.): Fossil Bryophyta of Poland, Description, Chorology, Palaeoe-
cology and Theoretical Analysis. Inst.Biol.Univ.M.Curie-Sklodowska, Lublin. 320 p.
(Polycopy).

Karczmarz K. and Sokolowski A.W., 1990: Peat-bog vegetation of the nature reserve
Lake Obradowskie in the Leczna and Wlodawa Lake District. (In Polish with English
summary). Ann.Univ.M.Curie-Sklodowska, sec. C43, 316-328.

Kwiecinski F., 1892: A list of mosses and pteridophytes collected in 1891 on grounds of
Hansk estate (Wlodawa District, Sielce Government). (In Polish). Pam.Fizjogr. 12,
151-156.

Marek S., 1965: Biology and stratygraphy of the alder bogs in Poland. (In Polish with
English summary). Zesz.Probl.Post. Nauk Roln. 57, 5-264.

Okruszko M., Churski T. and Karpinski J., 1971: Peat and gyttja bogs in the region of
karst lake system of Usciwierz on Leczynsko-Wlodawskie Lake Land. (In Polish with
English summary). Zesz.Probl.Post.Nauk Roln. 107, 127-167.

Pomaranska A., 1990: Bryophyta of Leczna-Wlodawa Lake District. (In Polish with English

summary). Inst.Biol.Univ.M.Curie-Sklodowska, Lublin. 103 p.
Popiolek Z., 1988: Differentiation of hydrous and inshore flora against the background of

habitat conditions within the lake complex of the Lublin Coal Basin. (In Polish with
English summary). Inst.Biol.Univ.M.Curie-Sklodowska, Lublin. 108 p.

Stachurska A., 1957: Interglacial flora from Wlodawa on the Bug river (Lublin Upland).
(In Polish with English summary). Biul.Inst.Geol. 118, 61-89.

Stachurska A., 1961: Decline of the Masovian Interglacial at Suszno near Wlodawa on
the Bug river in the ligh of botanical analysis. (In Polish with English summary). Biul.
Inst.Geol. 769, 155-173.

Szafran B., 1952: Pleistocene mosses from Poland and the adjacent eastern territories. (In
Polish with English summary). Biul.Inst.Geol. 68, 5-38.

Address of the author: Prof. Dr. hab. Kazimierz Karczmarz
Institute of Plant Taxonomy and Phytogeography
Maria Curie-Sklodowska University
Akademicka 19

20-033 Lublin, Poland


	Changes of bryophyte floras of the Leçzna-Wlodawa Lake District (E. Poland) from Middle Pleistocene to the present time

