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INTRODUCTION

To date Western Pomerania has been the site of nu-
merous bryological studies (SZWEYKOWSKI ͻͿ, SZWEY-
KOWSKI and KOŹLICKA ͻ). Many papers concerning 
this region were published by German botanists in the 
ͻth and early ͼͺth centuries. In the second half of 
the ͼͺth century certain regions of Western Pomera-
nia were presented in monographs. This pertains e.g. 
to the island of Wolin (SZWEYKOWSKI and KOŹLICKA 
ͻ), the Beech Primeval Forest [Puszcza Bukowa] 
(BALCERKIEWICZ ͻͺ) or the Kartuzy Lake District 
(RUSIŃSKA ͻͻ). Despite the large number of fl oristic 
studies Western Pomerania has not been thoroughly in-
vestigated over its entire area (RUSIŃSKA and URBAŃSKI 
ͻ). An example of such a region may be the Drawsko 
Lake District. The last report concerning the fl ora of liv-
erworts in that area comes from the early ͼͺth century. 
Localities of bryophytes (including liverworts) from the 
area of Szczecinek were published by HINTZE and KOHL-
HOFF (ͻͺͼ, ͻͺͽ), as well as KOPPE and KOPPE (ͻ;ͺ). 
In the area of the present-day “Sośnica” nature reserve 
near the village of Otrzep (Świerczyna Forest Inspector-
ate) investigations were conducted by HINTZE (ͻͺͿ). 
A much bigger body of bryological data from the Draw-
sko Lake District concerns the fl ora of mosses. It was 
thoroughly inventoried by URBAŃSKI (ͻͼ). In this 
area numerous rare species were reported (URBAŃSKI 
ͻ, RUSIŃSKA and URBAŃSKI ͻ, ͻͽ a), as well as 
one of the fi rst localities of moss neophytes in the fl ora 
of Poland (URBAŃSKI ͻ, RUSIŃSKA and URBAŃSKI 
ͻͽ b).

The aim of this study was to present localities of ͽ 
species of liverworts (as well as those of one hornwort) 
from the Drawsko Lake District. Since the survey was 
conducted in the area belonging to the State Forests 
National Forest Holding, special emphasis was placed 
on relations between management systems of diff erent 
types of natural habitats and the preservation of their 
natural value, mainly from the point of view of liverwort 
protection. These data will supplement the results con-
cerning bryophyte protection (e.g. KLAMA ͼͺͺͽ, ͼͺͺ;, 
ŻARNOWIEC ͼͺͺͽ, GÓRSKI and URBAŃSKI ͼͺͺ).

AREA OF THE STUDY

Field investigations were conducted in the south-
-western part of the Drawsko Lake District. It comprised 
the area of three forest inspectorates, i.e. Czaplinek, 
Czarnobór and Świerczyna, being a part of the Regional 
Directorate of State Forests (Regionalna Dyrekcja Lasów 
Państwowych – RDLP) in Szczecinek (Fig. ͻ). A total of 
ͼͻ forest subcompartments from the Czaplinek Forest 
Inspectorate (ͻͽͿͽ subcompartments), Świerczyna (ͽ;) 
and Czarnobór (;ͽͻ) were penetrated.

The Drawsko Lake District covers the area of approx. 
ͻͺͺ kmͼ in the central part of the Western Pomeranian 
Lake District, in the north-western Poland (KONDRACKI 
ͼͺͺͺ). It includes the upper basin of the Drawa River 
in the west and the headstream area of the Parsęta 
River in the east (JASNOWSKA and JASNOWSKI ͻͽ). 
This region is characterised by a high variation in land 
sculpture and comprises three series of end moraines 
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(KONDRACKI l.c.) and depressions between them, 
fi lled with a dense river network and numerous lakes. 
A unique characteristic of the area is connected with 
beech forests and bog communities, coniferous forests 
and bog birch forests. The fragment of the Lake District 
of greatest natural value is the Drawsko Landscape Park. 
It was established in ͻ between the towns of Czapli-
nek, Złocieniec and Połczyn Zdrój.

METHODS

Liverwort localities are presented in the ATMOS grid 
system (OCHYRA and SZMAJDA ͻͽ). Moreover, the 
actual location of species was given on a survey map. 
The locations were determined based on a ͻ : Ϳͺ ͺͺͺ 
map, calculating the distance from the locality of a given 
species to the central part of the nearest town/village. 
The list of plants was also supplemented with data 
from the division into compartments of the State For-
ests National Forest Holding, i.e. the name of a forest 
division and forest district as well as the number of the 
subcompartment. One record of a species in a forest 
subcompartment was assumed to constitute a locality. 
The spatial system of forest subcompartments was con-
sistent with that binding in the Forest Division Manage-
ment Plan for Czaplinek for the years ͼͺͺͺ-ͼͺͺ, for 
Czarnobór – for the years ͼͺͺͿ-ͼͺͻ; and Świerczyna 

– for ͻ-ͼͺͺ. The list did not include the most com-
mon species, (e.g. Lophocolea heterophylla, L. bidentata, 
Cephalozia bicuspidata, Ptilidium pulcherrimum or Lepi-
dozia reptans). In the area of the above mentioned for-
est divisions mainly Natura ͼͺͺͺ sites were surveyed. 
Apart from certain economic management forest types 
(oak-hornbeam forests, beech forests, ash-alder riparian 
forest and alder swamp forest) there were primarily the 
so-called wasteland and swaps, i.e. diff erent types of 
bogs, birch forests and bog coniferous forests, as well 
as natural dystrophic reservoirs. 

The concept of a Natura ͼͺͺͺ habitat is consistent 
with that presented in the Habitat directive of the Eu-
ropean Economic Community Council no. ͼ/;ͽ/EEC of 
ͼͻ May ͻͼ (Appendix I). Habitat classifi cation after 
BRZEG and WOJTERSKA (ͼͺͺͻ) was adopted for types 
of phytocenoses not included in that legal act. The no-
menclature of liverworts and hornworts was adopted 
after SZWEYKOWSKI (ͼͺͺ), while that of mosses after 
OCHYRA et AL. (ͼͺͺͽ).

RESULTS

List of species
Abbreviations:
NCza – Czaplinek Forest Inspectorate
NCzb – Czarnobór Forest Inspectorate

FIG. ͻ. Area of investigation – part of the Drawskie Lake District (ͻ – Czaplinek Forest Inspec-
torate, ͼ – Świerczyna Forest Inspectorate, ͽ – Czarnobór Forest Inspectorate, R! – “Sośnica” 
nature reserve)
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NSw – Świerczyna Forest Inspectorate
f. – forestry
f. Kaczory, ͽͿͺb – Kaczory forestry, subcompartment 
ͽͿͺb
Bb ; – ATMOS grid square.

Aneura pinguis (L.) Dumort.
NSw: Bb ; (ͼ km S of the village of Byszkowo, Kaczory, 
ͽͿͺb)

Anthoceros agrestis Paton
NCza: Bb ; (near the village of Niwka), Bb Ϳ (; km W 
of the village of Łubowo, f. Łubowo, ;k)

Bazzania trilobata (L.) Gray
NCza: Bb Ϳ (ͼ km SEE of the village of Chwalimki, 
f. Nowy Chwalim, g), Bb Ϳ (ͼ.Ϳ km SE of the village 
of Sikory, f. Łubowo, ͽͿa)

Blasia pusilla L.
NCza: Bb ͿͿ (ͼ km SWW of the village of Kiełpino, 
f. Kiełpino, ͻb, ͻi), Bb ͽ (ͼ km W of the village of 
Piaseczno, f. Piaseczno, ͻͿͼa), Bb ; (at W shore of Lake 
Dołgie Wielkie, f. Sikory, Ϳh), Bb Ϳ (ͻ km N of the 
village of Karsno, f. Sikory, ͻd), Bb ; (ͼ km SEE of 
the village of Piaseczno, Rękawica peninsula on Lake 
Drawsko, f. Piaseczno, ͻͺb)
NCzb: Bb  (ͻ km SE of the village of Omulna, f. Tu-
rowo, ͻb)
NSw: Bb ͽ (ͼ.Ϳ km SW of the village of Siemczyno, 
f. Wilczkowo, ͻd)

Blepharostoma trichophyllum (L.) Dumort.
NCzb: Bb  (Ϳ km NE of the village of Kłomino, 
f. Wrzosiec, ;ͽͻg, ;ͽͼb)

Calypogeia muelleriana (Schiff n.) Müll. Frib.
NSw: Bb ; (ͼ km NE of the village of Nowe Laski, 
f. Dąbrowa, ͼͿa)

Calypogeia neesiana (C. Massal. & Carestia) Müll. Frib.
NSw: Bb ͽ (ͼ.Ϳ km SW of the village of Siemczyno, 
f. Wilczkowo, ͼi, ͼj)

Calypogeia sphagnicola (Parnell & J. Perss.) Warnst. 
& Loeske
NCza: Bb ͽ (ͻ.Ϳ km NW of the village of Rzepowo, 
f. Worowo, ͻͼm), Bb ; (ͻ.Ϳ km SEE of the village of 
Sikory, f. Sikory, ͼd), 
NCzb: Bb  (ͼ.Ϳ km SW of the village of Omulna, 
f. Turowo, ͽf)

Cephalozia connivens (Dicks.) Lindb.
NCza: Bb Ϳ (ͼ km NEE of the village of Chwalimki, 
f. Nowy Chwalim ͼd, ͼf; ͼ km SEE of the village of 
Chwalimki, f. Nowy Chwalim, a, ͻc; ͻ.Ϳ km W of 
the village of Kiełpino, f. Kiełpino, ͻͿx, ͻͺb, ͻͼi; 
ͽ km SWW of the village of Kiełpino, f. Kiełpino, ͻg; 
ͼ km N of the village of Juchowo, f. Juchowo, ͻͼͿc), 
Bb ͽ (ͼ.Ϳ km S of the village of Chlebowo, at E shore 
of Lake Siecino, f. Worowo, ͻͼͺb; ͻ.Ϳ km NW of the 
village of Rzepowo, f. Worowo, ͻͼm), Bb ; (ͻ.Ϳ km 
SEE of the village of Sikory, f. Sikory, ͼd), Bb Ϳ (in the 

environs of Lake Sierakowo, f. Polne, ͻͽh; ͻ km N of the 
village of Międzylesie, f. Międzylesie ͽͽf, ͽͽb; ͻ km 
NNW of the village of Strzeszyn, f. Międzylesie, ͽͿr; 
ͻ.Ϳ km SSW of the village of Międzylesie, f. Międzylesie, 
ͽͺh), Bb  (ͽ km W of the village of Juchowo, f. Ju-
chowo, ͻf), Bb Ϳ (ͼ km E of the village of Karsno, 
f. Łubowo, ͻf)
NCzb: Bb Ϳ (eastern outskirts of the town of Szczeci-
nek, f. Czarnobór, ;b), Bb Ϳ (ͻ.Ϳ km SW of the village 
of Czarnobór, f. Czarnobór, ;ͺh, ;ͺi; ͼ km SSW of the 
village of Czarnobór, f. Czarnobór, ;b), Bb  (ͼ.Ϳ km 
SW of the village of Omulna, f. Turowo, ͽf), Bb  
(ͽ km E of Lake Kniewo, f. Płytnica, ͽͻͼd)
NSw: Bb ͽ (ͼ.Ϳ km SW of the village of Siemczyno, 
f. Wilczkowo, ͻg; ͽ km SW of the village of Siemczyno, 
f. Wilczkowo, ͼn; ͼ.Ϳ km SE of the village of Siemczy-
no, f. Wilczkowo, ͽd, ͽh; ͻ.Ϳ km NE of the village 
of Wąsosz, f. Wąsosz, ͼg; ͻ.Ϳ km E of the village of 
Wąsosz, f. Wąsosz, ;a), Bb ; (ͻ km SW of the village 
of Łąka, f. Krzemno, Ϳͺc, Ϳͺf, Ϳͻc; ͼ km E of the village 
of Nowe Kaleńsko, f. Krzemno, Ϳl; ͻ.Ϳ km S of the vil-
lage of Nowe Kaleńsko, f. Krzemno, ͻͺͼb), Bb ; (ͽ km 
SEE of the village of Wierzchowo, f. Nowy Dwór, ͼͽc)

Cephaloziella divaricata (Sm.) Schiff n.
NSw: Bb ; (ͻ km NW of the village of Garbowo, f. Dą-
browa, l)

Chiloscyphus pallescens (Ehrh. ex Hoff m.) Dumort.
NSw: Bb ; (ͻ km NE of the village of Sośnica, f. Dębosz, 
ͽl)

Cladopodiella fl uitans (Nees) H. Buch
NCza: BB ͿͿ (dystrophic reservoir ͽ km SWW of the 
village of Kiełpino, f. Kiełpino, ͻg), Bb ͽ (ͻ.Ϳ km 
NW of the village of Rzepowo, f. Worowo, ͻͼm), Bb 
; (ͻ.Ϳ km SEE of the village of Sikory, f. Sikory, ͼd), 
Bb Ϳ (ͼ km E of the village of Karsno, f. Łubowo, ͻf)
NSw: Bb ͽ (ͻ.Ϳ km NE of the village of Wąsosz, f. Wą-
sosz, ͼg, ;a)

Conocephalum salebrosum Szweyk. et al.
NCza: Bb ; (ͻ km S of the village of Iwin, f. Nowy 
Chwalim ͻͺc, ͻͺi, ͼͽj), Bb Ϳ (ͼ km SE of the village of 
Jeziorki, f. Juchowo, ͻͻ;h)
NSw: Bb ͽ (ͻ.Ϳ km NE of the village of Wierzchowo, 
f. Nowy Dwór, ͻͽb)

Diplophyllum albicans (L.) Dumort.
NCza: Bb Ϳ (ͼ.Ϳ km E of the village of Sikory, f. Łubowo, 
ͼ;d, ͽ;b)

Fossombronia wondraczekii (Corda) Lindb. 
NCza: Bb Ϳ (ͻ.Ϳ km S of the village of Chwalimki, 
f. Nowy Chwalim, f; ͼ km NE of the village of Jucho-
wo, f. Juchowo, ͻͼͽo), Bb ; (at W shore of Lake Dołgie 
Wielkie, f. Sikory, Ϳa), Bb Ϳ (ͻ km NW of the village of 
Karsno, f. Sikory, ͼa; ͼ km SE of the village of Karsno, 
f. Łubowo, ;k) 
NCzb: Bb  (ͼ.Ϳ km SE of the village of Omulna, f. Tu-
rowo, h), Bb  (ͻ.Ϳ km SSE of southern shore of Lake 
Kniewo, f. Kniewo, ͽ;a, ͽ;d)
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Frullania dilatata (L.) Dumort.
NSw: Bb ; (ͻ km NNE of the village of Nowe Laski, 
f. Dąbrowa, ͼc)

Gymnocolea infl ata (Huds.) Dumort.
NCzb: Bb  (Ϳ km NE of the village of Kłomino, 
f. Wrzosiec, ;ͽͻg)

Jungermannia gracillima Sm.
NCza: Bb ; (at W shore of Lake Dołgie Wielkie, 
f. Sikory, Ϳa), Bb Ϳ (ͻ km NW of the village of Karsno, 
f. Sikory, ͼa)
NCzb: Bb  (Ϳ km NE of the village of Kłomino, 
f. Wrzosiec, ;ͽͻg)
NSw: Bb ; (ͻ km S of the village of Nowe Kaleńsko, 
f. Laski, g)

Lejeunea cavifolia (Ehrh). Lindb. 
NCza: Bb ͿͿ (ͼ.Ϳ km W of the village of Jeziorki, f. Ju-
chowo, ͻ;ͻl)

Lophozia barbata (Schmidel ex Schreb.) Dumort. [syn. 
Barbilophozia barbata (Schmidel ex Schreb.) Loeske]
NCza: Bb ͿͿ (ͼ.Ϳ km W of the village of Jeziorki, f. Ju-
chowo, ͻ;ͻl)

Lophozia bicrenata (Schmidel ex Hoff m.) Dumort.
NCza: Bb ; (ͻ.Ϳ km S of the village of Sikory, f. Sikory, 
ͽͺa)
NCzb: Bb  (ͽ km S of the village of Jelonek, f. Krągi, 
ͻͿd)

Lophozia excisa (Dicks.) Dumort.
NCza: Bb Ϳ (ͼ.Ϳ km W of the village of Międzylesie, 
f. Międzylesie, ͽͿb)

Lophozia ventricosa (Dicks.) Dumort. emend. H. Buch
NCza: Bb Ϳ (ͼ km NE of the village of Juchowo, f. Ju-
chowo, ͻͼͽo), Bb ; (ͼ km S of the village of Sikory, at 
western shore of Lake Dołgie Wielkie, f. Sikory, ;ͽc)
NCzb: Bb  (Ϳ km NE of the village of Kłomino, 
f. Wrzosiec, ;ͽͻg)

Mylia anomala (Hook.) Gray
NCza: Bb Ϳ (ͻ.Ϳ km SSW of the village of Międzylesie, 
f. Międzylesie, ͽͺh), Bb  (ͽ km W of the village of 
Juchowo, f. Juchowo, ͻf)
NSw: Bb ; (ͻ km SW of the village of Łąka, f. Krzemno, 
Ϳͺc, Ϳͻc)

Nowellia curvifolia (Dicks.) Mitt.
NCza: Bb ͿͿ (ͽ km W of the village of Jeziorki, f. Ju-
chowo, ͻ;ͼg), Bb Ϳ (ͼ km SEE of the village of 
Chwalimki, f. Nowy Chwalim, a, ͻa; ͻ.Ϳ km W of 
the village of Kiełpino, f. Kiełpino, ͻͿx, ͻͺb, ͻͼi), 
Bb ͽ (ͻ km W of the village of Warniłęg, f. Worowo, 
ͻͼͼi; ͻ.Ϳ km NNE of the village of Cieszyno, f. Worowo, 
ͻͽͺc; ͻ.Ϳ km W of the village of Piaseczno, f. Piasecz-
no, ͻͿͻa), Bb ; (ͻ.Ϳ km SE of the village of Sikory, 
f. Sikory, ͽb), Bb Ϳ (ͻ.Ϳ km SSW of the village of Trze-
mienko, f. Polne, ͻ;g; ͼ.Ϳ km NNW of the village of 
Strzeszyn, f. Międzylesie, ͽͼͿg; ͻ km N of the village 
of Międzylesie, f. Międzylesie ͽͽf; ͻ.Ϳ km SSW of the 

village of Międzylesie, f. Międzylesie, ͽͺh; ͽ km NE of 
the village of Rakowo, f. Rakowo, ͽͼb), Bb ͽ (ͻ.Ϳ km E 
of the village of Budów, f. Piaseczno, ͼͺͽc), Bb Ϳ (ͻ km 
SE of the village of Łubowo, f. Łubowo, ;Ϳj; ͼ km S of the 
village of Łubowo, f. Łubowo, ;b)
NCzb: Bb Ϳ (ͼ km SSW of the village of Czarnobór, 
f. Czarnobór, ;b), Bb  (ͻ.Ϳ km NE of the village of 
Krągi, f. Jeleń, ͻͻͽi), Bb  (ͻ.Ϳ km E of the village of 
Drawień, f. Czarnobór, ͻi; ͼ.Ϳ km NE of the village of 
Wilcze Laski, f. Turowo, Ϳk), Bb  (at southern shore 
of Lake Przełęg, f. Płytnica, ͼͽͿa, ͼͿd; at southern 
shore of Lake Kniewo, f. Płytnica, ͼͼf;  km NE of the 
village of Kłomino, f. Wrzosiec, ;ͺ;g; Ϳ and  km NEE 
of the village of Kłomino, f. Wrzosiec, ;Ϳb, ;m)
NSw: Bb ͽ (ͼ and ͼ.Ϳ km SW of the village of Siem-
czyno, f. Wilczkowo, ͻg, ͻg; ͼ.Ϳ km SSW of the vil-
lage of Siemczyno, f. Wilczkowo, ͼa, ͼn; ͼ.Ϳ km of 
the village of Bobrowo, f. Wilczkowo, ͼͺb; ͼ km NNE 
of the village of Wąsosz, f. Wąsosz, ;;a; ͼ.Ϳ km NW of 
the village of Wąsosz, f. Wąsosz, f, a, ͺc), Bb ; 
(ͻ.Ϳ km NWW of the village of Nowe Kaleńsko, f. Wilcz-
kowo, ͽb, ͽc, ͽk; ͻ km SW of the village of Łąka, 
f. Krzemno, Ϳͺc, Ϳͺk, Ϳͺl, Ϳͻa; ͼ km SEE of the village 
of Nowe Kaleńsko, f. Krzemno, Ϳf; ͼ km SE of the vil-
lage of Nowe Kaleńsko, f. Krzemno, ͻͻͿc; ͼ km SW of 
the village of Pławno, f. Dzikowo, ͻͺb), Bb ; (ͽ km 
SEE of the village of Wierzchowo, f. Nowy Dwór, ͼͽc)

Odontoschisma denudatum (Mart.) Dumort.
NCza: Bb Ϳ (ͼ km SEE of the village of Chwalimki, 
f. Nowy Chwalim, a; ͻ.Ϳ km W of the village of Kieł-
pino, f. Kiełpino, ͻͼi), Bb Ϳ (ͻ.Ϳ km SSW of the village 
of Międzylesie, f. Międzylesie, ͽͺh)
NSw: Bb ͽ (ͻ.Ϳ km NE of the village of Wąsosz, 
f. Wąsosz ͺi, ͼb; ͼ km S of the village of Siemczyno, 
f. Wilczkowo ͼͿg, ͼa)

Metzgeria furcata (L.) Dumort.
NCza: Bb ͿͿ (ͼ km NNE of the village of Kiełpino, 
f. Juchowo ͻ;m), Bb ͽ (ͼ km NW of the village of 
Warniłęg, f. Worowo, ͻͺax), Bb ; (ͻ.Ϳ km W of the 
village of Kluczewo, f. Worowo, ͻͺA-a, ͻͺA-g)
NCzb: Bb Ϳ (ͻ.Ϳ km NEE of the village of Czarnobór, 
f. Czarnobór ͼͿh; ͻ km W of the village of Czarnobór, 
f. Czarnobór ͼn; ͻ km SEE of the village of Czarnobór, 
f. Czarnobór ͽͺb; ͻ.Ϳ km S of the village of Czarnobór, 
f. Czarnobór ͽa, ͽb; ͼ.Ϳ km SSW of the village of 
Czarnobór, f. Czarnobór ;a)
NSw: Bb ͽ (ͼ-ͽ km SW of the village of Siemczyno, 
f. Wilczkowo ͻͿi, ͻͿo, ͻg, ͻl, ͻm; ͼ km NE of the vil-
lage of Wąsosz, f. Wąsosz, c, ͺn), Bb ; (ͻ km NNE 
of the village of Nowe Laski, f. Dąbrowa, ͼd; ͼ.Ϳ km NE 
of the village of Nowe Laski, f. Dąbrowa, ͽd; ͽ km NEE 
of the village of Nowe Laski, f. Dąbrowa, ;g; ͻ.Ϳ km E of 
the village of Nowe Laski, f. Dąbrowa, Ϳͺf; ͼ.Ϳ km SWW 
of the village of Otrzep, f. Buczyna, ͽ;b, ;Ϳa; ͼ km SW 
of the village of Otrzep, f. Buczyna, ;i, Ϳb)

Pellia epiphylla (L.) Corda
NSw: Bb ; (ͼ km NE of the village of Wierzchowo, 
f. Nowy Dwór, ͻͿn)
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Plagiochila asplenioides (L. emend. Taylor) Dumort.
NCzb: Bb Ϳ (ͻ.Ϳ km NEE of the village of Czarnobór, 
f. Czarnobór ͼͿh)

Plagiochila porelloides (Torrey ex Nees) Lindenb.
NCza: Bb ͿͿ (ͼ.Ϳ km W of the village of Jeziorki, f. Ju-
chowo, ͻ;ͻl)

Ptilidium ciliare (L.) Hampe
NCza: Bb ; (ͻ.Ϳ km SSW of the village of Storkowo, 
north of the Parsęta River, f. Nowy Chwalim, ͻa, ͻj)

Radula complanata (L.) Dumort.
NCza: Bb Ϳ (ͼ km NE of the village of Juchowo, f. Ju-
chowo, ͻͼͽt), Bb ͽ (ͼ km S of the village of Chlebowo, 
f. Worowo, ͻͻb), Bb ; (ͼ km N of the village of Sikory, 
f. Sikory, ͻͺͺA-c) 
NCzb: Bb Ϳ (ͻ km SEE of the village of Czarnobór, 
f. Czarnobór, ͽͺb), Bb  (at eastern shore of Lake 
Przełęg, f. Płytnica, ͻ;f)
NSw: Bb ͽ (ͻ.Ϳ-ͽ km S of the village of Siemczyno, 
f. Wilczkowo, ͻͿi, ͻͿo ͻg, ͻl, ͻm, ͼd), Bb ; (ͻ km 
NNE of the village of Nowe Laski, f. Dąbrowa, ͼa, ͼc; 
ͼ.Ϳ km SWW of the village of Otrzep, f. Buczyna, ͽ;b; 
ͼ km SW of the village of Otrzep, f. Buczyna, ;i, Ϳb)

Riccardia latifrons (Lindb.) Lindb.
NCza: Bb Ϳ (ͻ.Ϳ km W of the village of Kiełpino, 
f. Kiełpino, ͻͼi), Bb Ϳ (ͻ.Ϳ km SSW of the village of 
Międzylesie, f. Międzylesie, ͽͺh)
NSw: Bb Ϳ (ͼ.Ϳ km NEE from the village of Świerczyna, 
f. Kaczory, ;;ͼd)

Riccarda palmata (Hedw.) Carruth.
NCza: Bb ͿͿ (ͽ km W of the village of Jeziorki, f. Ju-
chowo, ͻ;ͼg)

Riccia cavernosa Hoff m.
NSw: Bb ; (ͻ.Ϳ km NNE of the village of Sośnica, 
f. Dębosz, ͽc)

Riccia fl uitans L. emend. Lorb.
NCza: Bb ͿͿ (ͼ km W of the village of Jeziorki, f. Ju-
chowo ͻ;ͺi; ͼ km SWW of the village of Kiełpino, 
f. Kiełpino, ͻb), Bb Ϳ (ͼ km SE of the village of Jezior-
ki, f. Juchowo, ͻͻ;m; ͼ km NE of the village of Juchowo, 
f. Juchowo, ͻͼͽw, ͻͼͽj; ͼ.Ϳ km NW of the village of Ju-
chowo, f. Juchowo, ͻͽj), Bb ͽ (ͼ km NW of the village 
of Rzepowo, f. Worowo, ͻͼj, ͻͼm, ͻͼr, ͻͼl), Bb ; 
(ͼ km S of the village of Sikory, f. Sikory, ;;a; ͼ km N of 
the village of Sikory, f. Sikory, ͻͺͺA-f), Bb Ϳ (ͻ km SEE 
of the village of Rakowo, f. Rakowo, ͽͽͽc, ͽͽͽj; ͻ.Ϳ km N 
of the village of Rakowo, f. Rakowo, ͽͿͻf; ͻ.Ϳ km N of the 
village of Łubowo, f. Rakowo, ͽd), Bb ͽ (ͼ km NW 
of the village of Siemczyno, f. Piaseczno, ͻb, ͻf)
NCzb: Bb Ϳ (ͺ.Ϳ km of the village of Czarnobór, f. Czar-
nobór, ͼd; ͻ km SEE of the village of Czarnobór, f. Czar-
nobór, ͽͺh; ͻ.Ϳ SSW of the village of Czarnobór, ;ͺb); 
Bb  (ͼ km NE of the village of Krągi, f. Jeleń, ͻͻͻh), 
Bb  (ͽ.Ϳ km SE of the village of Krągi, f. Krągi, ͼͺͽf)
NSw: Bb ͽ (ͼ km NE of the village of Bobrowo, f. Wilcz-
kowo, ͼͻd; ͼ km S of the village of Siemczyno, f. Wilcz-
kowo, ͼͽd; ͼ.Ϳ km E of the village of Bobrowo, f. Wąsosz, 
ͽͺr; ͼ km SE of the village of Bobrowo, f. Wąsosz, ;r), 

Bb ; (ͻ km SW of the village of Żelisławie, f. Wilcz-
kowo, ͽ;a; ͻ.Ϳ km W of the village of Nowe Kaleńsko, 
f. Wilczkowo, Ϳm), Bb ; (ͻ.Ϳ km W of the village of 
Otrzep, f. Buczyna, ͽͼb)

Ricciocarpos natans (L.) Corda
NCza: Bb ͿͿ (ͼ km W of the village of Jeziorki, f. Ju-
chowo, ͻ;ͺi), Bb ͽ (ͼ km NW of the village of Rzepowo, 
f. Worowo, ͻͼm, ͻͼr), Bb ; (ͼ km N of the village of 
Sikory, f. Sikory, ͻͺͺA-f), Bb Ϳ (ͻ.Ϳ km N of the village 
of Międzylesie, f. Międzylesie, ͽͽͿg), Bb ͽ (ͼ km NW of 
the village of Siemczyno, f. Piaseczno, ͻc ͻb, ͻf)
NCzb: Bb  (ͽ.Ϳ km SE of the village of Krągi, f. Krągi, 
ͼͺͽf)
NSw: Bb ; (ͼ km S of the village of Będlino, f. Nowy 
Dwór, ͽ;C j; ͼ km NNE of the village of Nowe Laski, 
f. Dąbrowa, ͻa)

Scapania curta (Mart.) Dumort.
NCza: Bb Ϳ (ͻ km NW of the village of Karsno, f. Siko-
ry, ͼa)

Scapania irrigua (Nees) Nees 
NCzb: Bb  (;.Ϳ km NE of the village of Kłomino, 
f. Wrzosiec, ;ͺa)

Scapania nemorea (L.) Grolle
NCza: Bb Ϳ (ͼ.Ϳ km E of the village of Sikory, f. Łubowo, 
ͽ;b, ͽ;f)

Liverworts in view of habitat diversity
In the investigated area the presence of liverworts 

was recorded in almost ͻͿ diff erent types of natural 
habitats (Table ͻ). The most numerous group comprised 

TABLE ͻ. Richness of liverwort species in selected natural 
habitats of Drawsko Lake District

Type of habitat/plant association Number 
of species

Bog woodland – Vaccinio uliginosi-Betuletum 
pubescentis 

ͻͺ

Stellario holosteae-Carpinetum 

Bog woodland – Vaccinio uliginosi-Pinetum 

Transition mires and quaking bogs ;

Wet heaths ;

Natural eu- and mesotrophic lakes ;

Natural dystrophic lakes ͽ

Active raised bogs ͽ

Degraded raised bogs still capable of natural 
regeneration

ͽ

Luzulo-Fagetum beech forests ͽ

Sphagno squarrosi-Alnetum ͻ

Salicetum pentandro-cinereae ͻ

Alluvial forests – Fraxino-Alnetum ͻ

Substitute forest communities with pine ͻ
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species found in phytocenoses of bog birch forest Vac-
cinio uliginosi-Betuletum pubescentis (ͻͺ), followed by 
bog coniferous forests Vaccinio uliginosi-Pinetum and 
sub-Atlantic oak-hornbeam forests Stellario-Carpinetum 
with a high proportion of beech (eight each), as well 
as heaths, transition mires and small, eutrophic water 
bodies (four each).

Oak-hornbeam forests are characterised by the oc-
currence of a high number of liverwort taxa recorded 
only once or twice. These include Lejeunea cavifolia, 
Lophozia barbata (overgrowing forest erratics partly 
submerged in water) or Diplophyllum albicans and Sca-
pania nemorea connected with shaded escarpments on 
forest edges. On secondary sites within the forest, i.e. 
dirt roads and strip roads, they form rarely found in 
Poland communities from the Radiolion linoidis alliance 
(Rivas-Goday ͻͻ) Pietsch ͻͽ (class Isoeto-Nanojun-
cetea) with Juncus bufonius and Hypericum humifusum, 
in which Fossombronia wondraczekii, Blasia pusilla and 
Anthoceros agrestis are components of the moss layer. 
They may form spatial complexes with phytocenoses of 
Jungermannietum gracillimae Neum. ͻͻ (with predom-
inating Jungermannia gracillima and Scapania curta), 
overgrowing vertical sides of wheel tracks in dirt roads.

In the Drawsko Lake District liverworts of meso- and 
eutrophic water bodies, i.e. Riccia fl uitans and Ricciocar-
pos natans, are common. They are frequently found in 
the complex of mesotrophic broad-leaved forests, transi-
tion mires, bog birch forests or peat alder forests. 

Nowellia curvifolia is a frequent species, at the same 
time exhibiting a wide phytocenotic spectrum. It was 
recorded in ;ͽ localities, in nine natural habitat types 
(Table ͼ). This species is found most frequently in birch 
forests and in boggy coniferous forests (also those con-
siderably degraded) and it covers pine stems on tran-
sition mires. In forests, in which commercial forest 
economy is implemented, it occurs rarely. It was record-
ed once in a forest substitute community with pine on 
the site of acidophilous beech forest Luzulo-Fagetum. 
It needs to be added that this plant was reported on 
a pine stump on the upper, fl at kerf surface.

Liverwort protection under conditions of forest economy
In commercial forests protection of epiphytic liver-

worts is particularly diffi  cult. This problem has been 
repeatedly reported (KLAMA ͼͺͺͽ, ͼͺͺ;, GÓRSKI and 
URBAŃSKI ͼͺͺ). In the Drawsko Lake District the 
group of typical epiphytes is represented only by Metz-
geria furcata and Radula complanata. In this region 
Frullania dilatata is a very rare liverwort. For almost 
ͻͺͺ surveyed forest subcompartments this plant was 
found in one locality. Its absence is particularly disturb-
ing in forests excluded from commercial forest economy 
management, e.g. on lake islands, reserves or fragments 
of forests being refuges of rare birds. The disappearance 
of this formerly common plant in forest was mentioned 
by KLAMA et AL. (ͻ) and STEBEL (ͼͺͺ). Observa-
tions recorded by the author of this study conducted in 
the Wielkopolska region confi rm the rare occurrence of 
this species in forest reserves in that region. In commer-
cial forests of the Drawsko Lake District less common 
epixylic liverworts are also lacking. The presence of dead 
wood stipulated for commercial stands (on the power 
of the ordinance of the General Director of the State 
Forests no. ͻͻa of ͻͻ May ͻ), is not a suffi  cient factor 
resulting the development of rich epixylic phytocenoses 
of bryophytes. Without actions ensuring an increase in 
moisture content in forest interior, dead tree stems will 
be habitats only for species with an extensive ecological 
scale (e.g. Hypnum cupressiforme). Most epixylic liver-
worts, i.e. Nowellia curvifolia, Odontoschisma denudatum 
and even commonly found in Poland Lepidozia reptans, 
are recorded in the analysed area mainly in birch forests 
and boggy coniferous forests.

In commercial forests, i.e. oak-hornbeam or beech 
forests, a good level of protection (passive or uninten-
tional) is observed for epigean liverworts connected 
with seminatural habitats, i.e. shaded escarpments at 
forest edges or occasionally used forest roads. Although 
individual phytocenoses undergo succession changes 
towards dense communities of vascular plants (thus 
eliminating rare liverworts), as a type of habitat they 
will continue to function (i.e. form again) in the land-
scape of commercial forests. Fossombronia wondraczekii 
– a dying out species, critically endangered in Poland, 
constitutes an element of the habitats described above 
(category E; KLAMA ͼͺͺ). In the analysed area this spe-
cies was recorded in eight localities, on each sporulating 
specimens were found. It may be assumed that this spe-
cies is not locally endangered in that area.

Liverworts in forest sites, which are usually excluded 
from commercial forest economy, are relatively well-
protected. They are birch forests and boggy coniferous 
forests, as well as related dynamically and successively 
developing transition mires and raised bogs. A threat 
to these sites, apart from the regulation of water rela-
tions and peat excavation, is the promotion or planting 
of spruce. In forests sites in which this species is al-
ready found or is spreading spontaneously, it would be 
justifi ed to maintain max. ͼͺ% proportion of this tree 
species (HERBICHOWA et AL. ͼͺͺ;). In the Świerczyna 
Forest Inspectorate bog birch forests with spruce were 
observed after mass gradations of insects. On spruce 
stems rich epixylic biocenoses were formed, among 
liverworts with abundantly occurring Odontoschisma 

TABLE ͼ. Occurrence of Nowellia curvifolia in diff erent 
natural habitats in the Drawsko Lake District

Type of habitat/plant association Number 
of localities

Bog woodland – Vaccinio-Betuletum 
pubescentis

ͼͼ

Bog woodland – Vaccinio uliginosi-Pinetum 

Transition mires ͽ

Sphagno squarrosi-Alnetum ͽ

Degraded raised bogs ͼ

Alluvial forests – Fraxino-Alnetum ͼ

Substitute forest communities with pine ͼ

Natural dystrophic lakes ͻ

Salicetum pentandro-cinereae ͻ
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denudatum, Nowellia curvifolia, Riccardia latifrons or 
R. palmata. Unfortunately, we may relatively frequently 
see birch forests or boggy coniferous forests drained 
with a network of parallel ditches and an established 
spruce culture. Apart from the degradation of peat, 
depletion of the fl oristic composition and structure of 
these phytocenoses, the presence of neophytic mosses 
was also observed, i.e. Campylopus introfl exus or Or-
thodontium lineare (these localities were published in 
a study by FUDALI et AL. ͼͺͺ). An evident indicator 
of birch forest and boggy coniferous forest degenera-
tion are naked, i.e. not covered by bryophytes, pine or 
spruce stems. 

A very good model for studies on the eff ect of forest 
economy on forest ecosystems is connected with the ar-
eas of zone bird protection. They are established around 
nesting sites of endangered species. Complete exclusion 
of fragments of forest complexes from forest economy 
relatively soon triggers regeneration processes, restoring 
the natural character of the forest. In the investigated 
area this is manifested in e.g. the “return” of rare epi-
phytes, including the so-called relics of primeval forests 
(as presented by CIEŚLIŃSKI et AL. ͻ). An example 
of such a plant may be a moss species Homalia tricho-
manoides. In the Drawsko Lake District it was observed 
only in the bird protection zones and in forests on lake 
islands. Another example is liverwort Bazzania triloba-
ta, which was recorded in the forest transition mire in 
such a zone. Under conditions found in the commercial 
forest economy these locations are usually deformed, 
e.g. by branches left after tending interventions or tree 
extraction.

Areas of unique natural value from the point of view 
of bryofl ora

In the investigated area of the Drawsko Lake District 
we may indicate many locations worthy of area protec-
tion. The slight proportion of reserves in that area is 
surprising. Below two areas are shown, which preser-
vation is important from the point of view of bryofl ora 
resources. However, it needs to be stressed that the list 
given below does not present all locations of high natu-
ral value in terms of the presence of valuable natural 
habitats and vascular plants. 

ͻ. Raised bog in the Czaplinek Forest Division, For-
est District Sikory, compartment ͼd (ͻͻ-ͺ;-;-ͺ-ͼ-d), 
ATMOS grid square – Bb ; (ͻ.Ϳ km SEE of the village 
of Sikory), area of ͽ.ͼ ha.

A very well-preserved raised bog with phytocenoses 
of Eriophoro-Sphagnetum in the central part, in the com-
plex with little valleys of Caricetum limosae. At the edges 
of the subcompartment a transition mire Sphagno-Ca-
ricetum rostratae is formed. An aspect of considerable 
interest in that area is the mass occurrence of Clado-
podiella fl uitans, which overgrows the central part of 
the peatbog, on naked peat exposed by wild boars. The 
other peatbog species growing there include Calypogeia 
sphagnicola, Sphagnum magellanicum, Polytrichum 
strictum, Scheuchzeria palustris, Drosera rotundifolia, 
Ledum palustre, Menyanthes trifoliata and Oxycoccus 
palustris. The object deserves to be covered by reserve 
protection. 

ͼ. Boulder cluster in a beech forest, Czaplinek For-
est Division, Forest District Juchowo, compartment ͻ;ͻl 
(ͻͻ-ͺ;-ͽ-ͺͽ-ͻ;ͻ-l), ATMOS grid square – Bb ͿͿ (ͼ.Ϳ km 
W of the village of Jeziorki), area of the whole subcom-
partment ͻͻ.;Ϳ ha.

It is a cluster of around a dozen boulders in a shal-
low, forest water body. This area is located in a depres-
sion and is completely shaded by a beech stand. The 
location is a refuge of a specifi c, cool microclimate. 
A unique feature is a rich epilythic fl ora of bryophytes. 
One of the rarest is a mountain moss – Rhytidiadelphus 
loreus. Some rare bryophytes worthy mentioning here 
include Homalia trichomanoides, Isothecium alopecuro-
ides, Lophozia barbata and Lejeunea cavifolia. Protection 
recommendations concerns the preservation of the spe-
cifi c characters of the cool microclimate in this site. This 
pertains particularly to the maintenance of the stand in 
the belt of ͺ-ͻͺͺ m around the reservoir, preservation 
of current water relations and protection of boulders 
against potential removal.

Localities of selected mosses in the analysed area
Homalia trichomanoides (Hedw.) Schimp.
NCza: Bb ͿͿ (ͼ.Ϳ km W of the village of Jeziorki, f. Ju-
chowo, ͻ;ͻl), Bb Ϳ (ͻ.Ϳ km NW of the village of Ra-
dacz, f. Juchowo, m), Bb ; (ͻ.Ϳ km W of the village 
of Kluczewo, f. Worowo, ͻͺA-a), Bb Ϳ (ͻ.Ϳ km SSW 
of the village of Strzeszyn, an island “Wyspa Łubicka” 
on Lake Łubicko Wielkie, f. Międzylesie, ͽͻc; ͽ.Ϳ km 
NWW of the village of Rakowo, at SE shore of Lake Ko-
morze, f. Łubowo, ͻͿc)
NCzb: Bb Ϳ (ͻ.Ϳ km S of the village of Czarnobór, 
f. Czarnobór, ͽd)
NSw: Bb ; (ͼ.Ϳ km SWW of the village of Otrzep, f. Bu-
czyna, ͽ;b, ͽ;g, ͽͿd; ͼ km SW of the village of Otrzep, 
f. Buczyna, Ϳb)

Paraleucobryum longifolium (Ehrh. ex Hedw.) Loeske
NCza: Bb ; (; km NE of the village of Siemczyno, at 
Lake Drawsko, f. Piaseczno, ͻͼb)

Rhytidiadelphus loreus (Hedw.) Warnst.
NCza: Bb ͿͿ (ͼ.Ϳ km W of the village of Jeziorki, f. Ju-
chowo, ͻ;ͻl)
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