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OCCURRENCE OF WOODSIA ALPINA (ATHYRIACEAE)
IN THE TATRA MTS

HALINA PIĘKOŚ-MIRKOWA & ANNA DELIMAT

Abstract: The distribution of the very rare and threatened fern Woodsia alpina in the Polish and Slovakian Tatras is reviewed and
mapped. The species is scattered between 1100 and 2600 m a.s.l. It occurs in the Western Tatras on dolomite rocks and in the High
Tatras on mylonitized granites, growing mainly in crevices of very steep rock walls. The populations are very small, usually com-
prising a few plants. The threat to them and conservation measures are discussed.
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INTRODUCTION

Woodsia alpina (Bolton) S. F. Gray is a rare and
threatened species through its whole European
range. It is included in the red data books and red
lists of several countries (Procházka & Paclová
1999). In Poland and Slovakia it is among the
rarest ferns, classified in Poland as a critically en-
dangered (CR) species (Fabiszewski & Piękoś-
Mirkowa 2001) and in Slovakia as an endangered
(EN) species (Feráková et al. 2001).

In Poland W. alpina has been reported from the
Karkonosze Mts (Fabiszewski & Piękoś-Mirkowa
2001) and from two stations in the Tatra Mts
(Szafer & Sokołowski 1927; Pawłowski 1956;
Piękoś-Mirkowa 1982). In the course of floristic
studies carried out in the Tatra Mts in recent years
by the present authors, this species was found on
three separate rocks in Koński Żleb gully above
the Dolina Strążyska valley.

In Slovakia W. alpina is restricted exclusively
to the Tatra Mts, where it has been recorded from
a few stations (Schidlay 1966; Procházka & Pa-
clová 1999).

This paper deals with the occurrence of W. alpi-
na in the Polish and Slovakian Tatra Mts, giving a
full list of localities including newly found ones.
Habitat conditions and population size are charac-
terized, threats to this species are considered, and

conservation measures to maintain existing popu-
lations are suggested.

MATERIAL AND METHODS

A distribution map and diagram of Woodsia alpina in
the Polish and Slovakian Tatras were elaborated on the
basis of literature and the authors’ field records. Only
two specimens of this rare fern have been preserved in
the five herbaria we have seen in Kraków (KRAM,
KRA), Zakopane (ZTS) and Bratislava (SAV, BRA).
Schidlay (1966) cited data on another five specimens
from PRC, BRNM, BRNU and TPN.

Some soil properties were determined in one soil
sample collected from a newly found station in Koński
Żleb gully. Active acidity (pH H2O) and exchangeable
acidity (pH KCl) were determinated potentiometrically,
organic carbon content using Tiurin’s method, and total
nitrogen content by Kjeldahl’s method.

GENERAL DISTRIBUTION

Woodsia alpina is a circumpolar species restricted
to arctic areas and high mountains (Dostál 1984;
Hultén 1958). In Europe it occurs in Scandinavia,
northern Russia and Great Britain, and the Alps,
Pyrenees, Apennines, Sudety Mts and Carpa-



thians. It is also found in the Caucasus and scat-
tered in the Urals, Siberia, Altai, Kamchatka,
the Western Himalayas, North America and
Greenland.

DISTRIBUTION IN THE TATRA MTS

Woodsia alpina is a very rare glacial relic species
in the Tatra Mts. The map (Fig. 1) shows its dis-
tribution, and the diagram (Fig. 2) its altitudinal
range. The stands are scattered between 1100 m
and 2600 m a.s.l. The lower localities (1100–

1200 m) in Koński Żleb gully are within the lower
montane belt. The highest station (2600 m) on Malý
L’adový Mt. is in the subnival belt (Resner 1967).

LIST OF STATIONS

POLAND. WESTERN TATRAS (Tatry Zachodnie): 1 –
Koński Żleb 1100 m and 1105 m (Delimat & Piękoś-
Mirkowa); alt. 1200 m, 18 July 1998, leg. A. Nedorub
(ZTS); 2 – Suchy Wierch Mt. 1480 m (Szafer & So-
kołowski 1927; Pawłowski 1956), crevices of calcare-
ous rocks, 29 August 1924, leg. M. Sokołowski (KRA
79347); High Tatras (Tatry Wysokie): 3 – between
Morskie Oko lake and Szpiglasowa Przełęcz pass, ca
1900 m (Piękoś-Mirkowa 1982).

SLOVAKIA. HIGH TATRAS (Vysoké Tatry): 4 –
Kriváň Mt., N slope (Resner 1967); 5 – Bielovodská
dolina valley near Česke pleso lake between Mlynár
and Ganek Mts. 1425–1555 m (Domin 1925); between
Bielovodská and Česka dolina valley 1400 m (Paclová
1964) – according to Paclová (l.c.), this locality may be
identical with that given by Domin (1925); 6 – Kvetni-
cová veža Mt. above Velická dolina valley 1790–1810
m (Radwańska-Paryska 1981); 7 – Gerlach Mt., E slope
ca 1900 m (Šmarda 1955 ); 8 – Slavkovský Mt. above
Vel’ká Studená dolina valley 1550–1575 m (Radwań-
ska-Paryska 1981); 9 – Malý L’adový Mt., SE slope ca
2600 m (Resner 1967); 10 – Kežmarský Mt. 2450 m
(Resner 1967); 11 – Vel’ká Svišt’ovka 1700–2000 m (Re-
sner 1967).

0 5 10 15 20 25

m a.s.l.

N = 14

%

1100

1300

1500

1700

1900

2100

2300

2500

2700

Fig. 2. Vertical distribution of localities of Woodsia alpina
(Bolton) S. F. Gray in the Tatra Mts.
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Fig. 1. Distribution of Woodsia alpina (Bolton) S. F. Gray in the Tatra Mts.
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Woodsia alpina has also been reported without a pre-
cise location from the Studenovodská dolina valley
(Hazslinszky 1872).

HABITATS

Woodsia alpina grows in open places. It is a
moderately calciphilous species occurring on very
steep walls of dolomite Triassic rocks in Koński
Żleb gully and on Suchy Wierch Mt. in the West-
ern Tatras. In the High Tatras it occur mainly on
mylonitized granites (Schidlay 1966; Procházka
& Paclová 1999). The species is found on initial

soils (lithosols). In the stand in Koński Żleb gully
the soil sample exhibits a neutral reaction (pH in
H2O 7.3 and pH in KCl 7.15). Organic carbon
content reaches 13.03% and total nitrogen content
1.29%. The C/N ratio is 10.

The occurrence of W. alpina is restricted to
rock crevices with minimum soils. It is connected
with communities representing the order Potentil-
letalia caulescentis Br.-Bl. in Br.-Bl. & Jenny
1926. The vegetation of rock crevices in the Tatra
Mts is very poor, with species numbering a few or
in the teens. The floristic composition of phyto-
coenoses with W. alpina is presented in Table 1. In
the Slovakian Tatras this species also occurs in
scree communities representing the alliance An-
drosacion alpinae caulescentis Br.-Bl. in Br.-Bl.
& Jenny 1926 (Procházka & Paclová 1999).

POPULATION SIZE AND THREAT

Woodsia alpina populations are very small, com-
prising usually a few plants. For example, at one
site in Koński Żleb gully only six clumps were
found, and at another site there were thirteen indi-
viduals with spores and two juvenile plants. Re-
sner (1967) observed two clumps on the north-
eastern slope of Kežmarský Mt. Two sites on the
eastern slope of Mt. Slavkovský support one and
two small clumps (Radwańska-Paryska 1981). On
the southeastern slope of Kvetnicová veža Mt.
within the Gerlach massif a few clumps were
found (Radwańska-Paryska 1981). W. alpina
populations cover small areas a few meters square
or somewhat larger.

In Poland Woodsia alpina is considered a criti-
cally endangered species (Fabiszewski & Piękoś-
Mirkowa 2001) and in Slovakia an endangered
species (Feráková et al. 2001). It is potentially
threatened due to its very rare and isolated occur-
rence, as well as stochastic genetic events found in
extremely small populations. Generally the sites
of W. alpina are not exposed to damage by man
because they are difficult to access. Only the
locality between Morskie Oko Lake and Szpigla-
sowa Przełęcz pass, situated close to a very popu-
lar hiking trail, appears to be in danger. Some sites

Table 1. The species accompanying Woodsia alpina (Bolton)
S. F. Gray in three localities in the Tatra Mts. 1–3 – localities.

No. 1 2 3 

Woodsia alpina (Bolton) S. F. Gray x x x

Asplenium viride Huds. x

Asplenium trichomanes L. x

Cystopteris fragilis (L.) Bernh. x

Gentiana verna L. x x

Gentiana clusii J. O. E. Perrier & Songeon x

Gypsophila repens L. x

Carex capillaris L. x

Crepis jacquinii Tausch x x

Leontopodium alpinum Cass. x x

Campanula cochleariifolia Lam. x

Primula auricula L. x x

Saxifraga oppositifolia L. x

Saxifraga caesia L. x

Saxifraga paniculata Mill. x

Saxifraga aizoides L. x

Salix reticulata L. x

Trisetum alpestre (Host) P. Beauv. x x

Draba aizoides L. x

Hedysarum hedysaroides (L.) Schinz & Thell. x

Scabiosa lucida Vill. x x

Artemisia eriantha Ten. x

Festuca versicolor Tausch x

Localities and sources: 1. Koński Żleb, 1105 m, S, 90°, surface:
5 m2, date: 15.06.2000 (Piękoś-Mirkowa & Delimat); 2.
Koński Żleb, 1100 m, S, 60°, surface: 6 m2, date: 30.05.2001
(Delimat); 3. Velká Svištovka, 1700–2000 m (Resner 1967).
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of W. alpina in the Slovakian Tatras are exposed to
destruction by rock falls (Procházka & Paclová
1999).

All localities of W. alpina in the Tatras are
within national parks, both Polish and Slovakian.
National park status and legal protection cannot,
however, ensure effective conservation of this
species. Continuous monitoring to determine ap-
propriate protection measures is needed if existing
populations are to be maintained. Detailed re-
search on the biology, ecology and dynamics of
populations should be carried out in situ as a basis
for successful conservation. Additionally, this ex-
tremely rare fern should be propagated ex situ in
botanical gardens, and its spores stored in spore
banks. In Poland, so far W. alpina is preserved
only in the Mountain Botanical Garden of the Pol-
ish Academy of Sciences in Zakopane.
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RADWAŃSKA-PARYSKA Z. 1981. Floristic Notes from the Tatra
Mts. and their Neighbourhood. Fragm. Flor. Geobot.
27(3): 249–357 (in Polish with English summary).

RESNER V. 1967. Die Verbreitung des Alpenwimperfarns
[Woodsia alpina (Bolton) S. F. Gray] in der Hohen Tatra.
Biologia, Bratislava 22(5): 391–392.

SCHIDLAY E. 1966. Woodsia R. Br. In: J. FUTÁK (ed.). Flóra
Slovenska 2: 174–179. Vydatel’stvo SAV, Bratislava.

SZAFER W. & SOKOŁOWSKI M. 1927. Die Pflanzenassoziationen
des Tatra-Gebirges. V. Teil. Die Pflanzenassoziationen der
nördlich vom Giewont gelegenen Täler. Bull. Acad. Pol.
Sc. Lett., Math. Nat. B. Suppl. 3(1926): 123–140.

ŠMARDA J. 1955. Elyna myosuroides (Vill.) Fritsch in der
Hohen Tatra. Biológia, Bratislava 10(5): 65–67 (in Slovak
with Russian and German summaries).

Received 04 February 2002

44 POLISH BOTANICAL JOURNAL 47(1). 2002.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


