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AsstrACT. During the survey of Lempis Nature Reserve (Augustéw Forest, NE Poland) 353 species of vas-
cular plants were recorded, including 32 considered threatened with extinction in Poland (7 species from
the Polish “red data book” and 32 species from the Polish “red list”). Among them there were 41 species
protected under the Polish law, including 19 strictly protected species and four species listed in the Annex
IT of the EU Habitats Directive. Ten orchid species were recorded, including the most valuable plants of the
nature reserve — Cypripedium calceolus, Hammarbya paludosa, Liparis loeselii and Listera cordata. Among 32 noted
Cyperaceae species (including 26 members of the Carex genus), there was a number of threatened plants,
e.g. Baeothryon alpinum, Carex chordorrhiza, C. loliacea and Eriophorum gracile. Other rare species included
Agrimonia pilosa, Cladium mariscus, Laserpitium latifolium, Linnaea borealis, Potamogeton gramineus and Pulsatilla
patens. The presence of anthropophytes was significant (4.5% of the flora), probably due to the past forest
management practices as well as proximity of settlements. The extremely rich flora, along with pristine
wetland ecosystems (mesotrophic lakes, various mire forests and fens), places the Lempis Nature Reserve
among the most valuable nature reserves in Poland.

Key worbps: red list species, neophytes, ancient forest species, wetland, Cyperaceae, Orchidaceae
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INTRODUCTION

The Lempis Nature Reserve was established in
1983 to preserve natural forest, as well as aquat-
ic and mire ecosystems. The reserve covers an area
of 132.21 hectares and it is located in the northern
part of the Augustéw Forest, in the Pomorze Forest
District and the commune of Sejny, in the marginal
part of the sandy outwash plain within the so-called
Sejny Lakeland, within the southernmost part of
the mesoregion of East Suwalki Lakeland, border-
ing the mesoregion of Augustéw Plain; both within
the Lithuanian Lake District (Konpracki 2002). The
elevation of the reserve ranges from 124 to 139 m

%”//f%/%*

a.s.l. (GEoPORTAL... 2017). The adjacent area consists
of eroded terminal moraines (formed during the
Vistulian glaciation), covered with outwash sands
(Soxkorowski 2010). The climate of the area is humid
continental with warm summer according to K&ppEN
(1936). The mean annual temperature is 6.4°C with
the average of July 16.9°C and of January —5.3°C. The
mean annual precipitation averages 588 mm (DANE o
KLIMACIE... 2017). The Eempis Nature Reserve is situ-
ated in the north-western quarter of the square GB12
in the grid cartogram of the Atlas of distribution of
vascular plants in Poland (Zajac 1978).

The relief of the reserve is very diverse (Fig. 1).
The axis of the reserve and its heart consist of a
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Fig. 1. Distribution of endangered plant species in the Lempis Nature Reserve. I — nature reserve boundaries, II — water-
courses; III - lakes, IV — open mires, V — woodland, VI - farmland, VII - main road, VIII — dirt roads, IX - buildings; 1
— Agrimonia pilosa, 2 — Arctostaphylos uva-ursi, 3 — Baeothryon alpinum, 4 — Carex chordorrhiza, 5 — C. loliacea, 6 — Cypripedium
calceolus, 7 — Diphasiastrum complanatum, 8 — Epipactis palustris, 9 — Eriophorum gracile, 10 — Hammarbya paludosa, 11 — La-
serpitium latifolium, 12 — Linnaea borealis, 13 — Liparis loeselii, 14 — Listera cordata, 15 — Lycopodium clavatum, 16 — Parnassia

palustris, 17 — Potentilla anglica, 18 — Pulsatilla patens
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deep (lying 10 m below the adjacent areas), elongat-
ed, longitudinally situated depression with a chain
of three shallow (average depth 1.3-2.4 m) ribbon
lakes — Lempis (12.26 ha), Stulpieniuk (other name
Eemtupis, 0.6 ha) and Stulpien (7.40 ha); the south-
ern part of the Lempis Lake is often considered a
separate lake — Lempiuk (known also as Lempniak;
3.60 ha) (PawLikowski 2010b). Hydrochemical evi-
dence provided by Tomaszewicz & Krosowski (1985)
and Krosowski (1986-1987) for the Cladietum marisci
association in all the three lakes showed that they
are oligo- or mesotrophic, circumneutral lakes with
calcareous gyttja deposits. Remaining part of the
depression is covered with peat originating from di-
verse types of peatlands - rich fens, poor fens and
bogs (peat identified with the help of boreholes; P
Pawlikowski 2003-2015 unpubl.). Lakes and peat-
land constitute together ca 50% of the reserve area.
Adjacent mineral areas are covered predominantly
with various subtypes of arenosol soils (38% of the
reserve area, including more fertile brunic arenosols
- 4.5%) and (mostly gleic-) podzols (6%) (Soxkorow-
sk1 2010).

Vegetation of the reserve reflects diverse environ-
mental conditions. Submerged aquatic vegetation of
the reserve is poorly developed and consists of just a
few species. The littoral zone is covered with Cladie-
tum marisci, Thelypteridi-Phragmitetum and Phragmite-
tum communis associations and borders either pristine
open or sparsely forested fen vegetation (below 5%
of the reserve area) or very well preserved peatland
woodlands (nearly 40%), mainly pine-birch swamp
forests (Betula pubescens-Thelypteris palustris communi-
ty). Other mire forest types include bog woodlands
Vaccinio uliginosi-Pinetum, alder carrs resembling Ca-
rici elongatae-Alnetum and spruce-dominated forests
on peat including small patches of the Sphagno gir-
gensohnii-Piceetum association. The marginal zone of
peatlands is often occupied by moist mixed forest
Querco-Piceetum or (in the northern part) small patch-
es of wet forests of the Alno-Ulmion alliance domi-
nated by alder and spruce. Around the depression,
forests on purely mineral soils (ca 40%) are domi-
nated by pine and spruce of usually uniform age and
resemble predominantly typical managed forests. In
the northernmost part of the reserve the coniferous
stands of a secondary origin and are slowly being
replaced by vegetation typical of the decidous Tilio-
Carpinetum association, while in some other parts
of the reserve patches of typical mesic-dry pine for-
ests of the Peucedano-Pinetum association are present
(PawLikowski 2010b, P Pawlikowski 2003-2015 un-
publ.). Some parts of the Sphagnum- and pine-domi-
nated sparse woodlands have been regarded as om-
brotrophic (raised) bogs by Sokorowski (2010).

Vascular plants of the Lempis Nature Reserve have
not been the subject of a separate publication yet.
According to Sokorowski (2010), in the 1970s within

the area of the present reserve 170 species of vascu-
lar plants were noted, of which only 50 were listed
in the cited publication. Aquatic and mire vegetation
of the present nature reserve has been a subject of
surveys by botanists from the University of Warsaw
(Institute of Botany) since the late 1970s. Published
materials include the locality of Cladium mariscus
(Krosowski & Tomaszewicz 1979) and the Cladietum
marisci association (Krosowski 1986-1987), aquatic
and reed-bed vegetation (Tomaszewicz & Krosowski
1985), the locality of Baeothryon alpinum (PAwLIKOW-
sk1 2010a) and mire vegetation of the reserve (PawLI-
kowskl 2010b). The total of 86 vascular plant species
have been listed in the above publications, including
35 species protected under the present law (Roz-
PORZADZENIE... 2014) and 21 threatened species ac-
cording to the new Polish “red list” (KazmiERcZAKOWA
et al. 2016) and “red data book” (KAZMIERCZAKOWA et
al. 2014).

The aim of the study was to complete the list of
vascular plants of the Lempis Nature Reserve in the
Augustéw Forest and determine the conservation
status of rare and endangered species there as well as
assess the naturalness of the reserve’s flora.

MATERIALS AND METHODS

The present survey of vascular plants of the Lempis

Nature Reserve was carried out mainly in July 2014,

with supplementing inventories in April, August and

September 2014 and July 2015. A number of previ-

ous rare species records from the years 1988-2015

(K. Fiedorowicz unpubl.) and 2002-2013 (P. Pawli-

kowski unpubl.) have been verified during the pres-

ent survey.

The study was conducted using the topographic
method (FaLiNskr 1990). The names of vascular plant
species and their status as anthropophytes follow
Mirex et al. (2002). The list of species contains the
following additional information:

— category of threat according to the “Polish plant
red data book” (Kazmierczakowa et al. 2014: CR
— critically endangered species, EN - endangered
species, VU — vulnerable species)

— category of threat according to the “Polish red
list of pteridophytes and flowering plants”
(Kazmierczakowa et al. 2016): [EN] - endangered
species, [VU] — vulnerable species, [NT] — near
threatened species

— species listed in the Annex II of the UE Habitats
Directive (HD)

- information on protection status in Poland ac-
cording to RozPORZADZENIE... (2014) (S - strictly
protected species, P — partially protected species)

- information on the ‘ancient forest species’ accord-
ing to Dzwonko & Loster (2001) (AF)

- information on the anthropophyte status accord-
ing to MIrex et al. (2002) (A)
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- information on the occurrence exclusively or al-
most exclusively in non-forest habitats (o — ex-
clusively open mire and aquatic habitats, (o) - al-
most exclusively open mire and aquatic habitats,
a — exclusively anthropogenic habitats (paths,
roadsides, clearings), (a) — almost exclusively an-
thropogenic habitats)

- layer in which the tree and shrub species have
been present (a, — upper tree layer, a, — lower tree
layer, b — shrub layer, between 1.5 and 5 meters of
height, ¢ - herbs layer)

- relative abundance of a species in the reserve: 1
- very scarce (up to several shoots or even numer-
ous but over the area not exceeding several square
metres), 2 — scarce (dozens of shoots or even nu-
merous but over the area of 10-100 m?), 3 — mod-
erately abundant (hundreds of shoots over the
area of more than 100 m?), 4 — numerous (thou-
sands of shoots), 5 — very numerous (dozens of
thousands of shoots), 6 — dominant or co-domi-
nant (covering more than 10% of the area).

The distribution of most valuable species, their
distribution and population size are further dis-
cussed in the results section.

RESULTS

The flora of the reserve consisted of 353 species of
vascular plants, including 232 dicots, 99 monocots,
four gymnosperms and 18 species of pteridophytes.
Among them were 23 species threatened with ex-
tinction in Poland, including seven included in the
“Polish red data book” (Kazmierczakowa et al. 2014):
Baeothryon alpinum, Carex chordorrhiza, Cypripedium cal-
ceolus, Eriophorum gracile, Hammarbya paludosa, Liparis
loeselii and Pulsatilla patens. There were 32 taxa listed
in the “Polish red list of pteridophytes and flower-
ing plants” (KazmiErczakowa et al. 2016); apart from
those mentioned above there were: Agrimonia pilosa,
Arctostaphylos uva-ursi, Carex diandra, C. dioica, C. limo-
sa, C. loliacea, Chimaphila umbellata, Cladium mariscus,
Dactylorhiza incarnata, Drosera rotundifolia, Epipactis
palustris, Goodyera repens, Huperzia selago, Linnaea bo-
realis, Listera cordata, Najas marina, Parnassia palustris,
Potamogeton gramineus, Rhynchospora alba, Salix myrsini-
folia, Scheuchzeria palustris, Sparganium minimum, Utri-
cularia intermedia, U. minor and U. vulgaris. The total
of 41 species under legal protection in Poland were
found, including 18 strictly protected species and
four species listed in the Annex II of the UE Habi-
tats Directive. Within the reserve, as much as 16
alien species were recorded, including eight species
of trees and shrubs, resulting from forest manage-
ment. Quercus rubra is the only alien species abun-
dant in the reserve. While the flora of the reserve
includes 59 ancient forest species, 71 species were
found exclusively in non-forest vegetation, including
23 species present only in natural (mire and aquatic)

communities and 67 species bound to anthropogenic
habitats, mainly roads and forest paths.

LIST OF SPECIES

Species are listed in alphabetical order within the
classes. Additional information is given in brackets
(for details see Materials and methods section).

Equisetopsida: Equisetum arvense (a, 1), E. fluviatile
(4), E. hyemale (1), E. pratense (a, 2), E. sylvaticum (AE,
4).

Lycopodiopsida: Diphasiastrum complanatum (B, 1),
Huperzia selago ([NT], B, AE 3), Lycopodium annotinum
(B AE 6), L. clavatum (P, 1).

Polypodiopsida: Athyrium filix-femina (AF, 4),
Dryopteris carthusiana (AE 4), D. cristata (AE 3), D. di-
latata (AE 3), D. filix-mas (AF, 3), Gymnocarpium dryop-
teris (AE 3), Phegopteris connectilis (AE 2), Pteridium
aquilinum (AE 4), Thelypteris palustris (6).

Pinopsida: Juniperus communis (b,c, 4), Larix cfr.
decidua (A, a,,b,c, 2), Picea abies (a,,a,b,c, 6), Pinus
sylvestris (a ,a,,b,c, 6).

Magnoliopsida: Acer platanoides (b,c, 2), A. pseudo-
platanus (A, b,c, 2), Achillea millefolium (1), Acinos ar-
vensis (a, 2), Actaea spicata (AFE 2), Aegopodium podagra-
ria (AE 2), Agrimonia eupatoria (a, 2), A. pilosa ([NT],
HD, S, a, 2), Ajuga reptans (AE 2), Alchemilla glabra
(a, 2), Alnus glutinosa (a,,a,,b,c, 5), Andromeda polifolia
(B 5), Anemone nemorosa (AFE, 4), Angelica sylvestris (2),
Anthriscus sylvestris (a, 2), Aquilegia vulgaris (B, 1), Ar-
ctium nemorosum (a, 1), Arctostaphylos uva-ursi ([NT],
S, (a), 2), Artemisia vulgaris (a, 1), Asarum europaeum
(AE 2), Astragalus arenarius ((a), 2), A. glycyphyllos (1),
Betula pendula (a ,a,,b,c, 3), B. pubescens (a,,a,,b,c, 5),
Callitriche sp. (4), Calluna vulgaris (4), Caltha palustris
(4), Campanula patula (a, 2), C. persicifolia (2), C. rapun-
culoides (2), C. rotundifolia (a, 2), Capsella bursa-pastoris
(A, a, 2), Cardamine amara (3), C. pratensis (2), Car-
pinus betulus (b,c, 2), Centaurea jacea (a, 2), Cerastium
holosteoides (a, 2), Cerasus avium (A, c, 1), Chaenomeles
japonica (A, a, 1), Chaerophyllum aromaticum (a, 3), Cha-
maenerion angustifolium (3), Chelidonium majus (a, 2),
Chenopodium album (a, 1), Chimaphila umbellata ([NT],
B 2), Chrysosplenium alternifolium (AFE, 5), Cicuta virosa
(2), Circaea alpina (AFE, 5), Cirsium arvense (a, 2), C. ole-
raceum (3), C. palustre (3), Clinopodium vulgare (3), Co-
marum palustre (5), Conyza canadensis (A, a, 1), Cornus
sanguinea (b,c, 2), Corylus avellana (b,c, 3), C. monogyna
(b,c, 1), Crepis paludosa (5), Daphne mezereum (B, AE
b,c, 2), Drosera rotundifolia ([NT], S, 5), Echinocystis
lobata (A, (a), 1), Empetrum nigrum (B 4), Epilobium
montanum (AFE, 2), E. palustre (2), Erigeron acris ((a),
1), Euonymus europaeus (b,c, 2), E. verrucosus (b,c, 3),
Eupatorium cannabinum (2), Fallopia dumetorum (a, 2),
Filipendula ulmaria (3), Fragaria vesca (5), Frangula al-
nus (b,c, 5), Fraxinus excelsior (a,,b,c, 1), Galeobdolon
luteum (AFE 4), Galeopsis bifida (a, 2), G. pubescens (a,
1), Galium boreale (2), G. mollugo (2), G. palustre (4),
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G. uliginosum (w, 2), G. verum (a, 1), Geranium robertia-
num (3), G. sanguineum (3), Geum rivale (3), G. urbanum
(AE 2), Gnaphalium sylvaticum ((a), 1), Hepatica nobilis
(AE 3), Heracleum sibiricum (a, 1), Hieracium lachenalii
(2), H. laevigatum (2), H. murorum (AFE, 4), H. pilosella
((@), 2), H. umbellatum (3), Hypericum perforatum (3),
Hypochoeris radicata (a, 2), Impatiens noli-tangere (AE
3), L parviflora (A, 1), Knautia arvensis (3), Laserpitium
latifolium (1), Lathyrus sylvestris (1), L. vernus (AE 2),
Ledum palustre (B, 5), Leontodon autumnalis (a, 2), Leu-
canthemum vulgare (2), Linaria vulgaris ((a), 2), Linna-
ea borealis ([VU], B 2), Lonicera periclymenum (B, A, c,
1), L. xylosteum (b,c, 2), Lupinus polyphyllus (A, a, 2),
Lychnis flos-cuculi ((w), 2), Lycopus europaeus (3), Lysima-
chia thyrsiflora (4), L. vulgaris (5), Lythrum salicaria (2),
Malus sylvestris (a,,b,c, 2), Medicago falcata (a, 2), M.
lupulina (a, 1), Melampyrum nemorosum (AE a, 1), M.
pratense (AE 4) Mentha arvensis (a, 2), Menyanthes tri-
foliata (B, 5), Mercurialis perennis (AFE, 3), Moehringia tri-
nervia (AE 4), Monotropa hypopitys (2), Mycelis muralis
(AE 3), Myosotis palustris (2), Myosoton aquaticum (1),
Myriophyllum verticillatum (w, 2), Nuphar lutea (w, 3),
Nymphea alba (B, w, 3), Oenothera biennis (A, a, 1), Or-
thilia secunda (AFE 4), Oxalis acetosella (AF, 5), Oxycoccus
palustris (6), Padus avium (a,,b,c, 3), Padus serotina (A, c,
1), Parnassia palustris ([VU], (w), 1), Parthenocissus in-
serta (A, (a), 2), Peucedanum oreoselinum (3), P. palustre
(4), Physocarpus opulifolius (A, a, 1), Pimpinella saxifraga
(3), Plantago lanceolata (a, 2), P. major (a, 2), P. media
(a, 1), Polygala vulgaris (a, 1), Polygonum aviculare (a, 2),
P. mite (3), Populus tremula (a,,b,c, 3), Potentilla anglica
(a, 2), P arenaria ((a), 2), P. argentea (a, 2), P. erecta (4),
P reptans (a, 2), Prunella vulgaris (a, 3), Prunus cerasifera
(A, a,,b,c, 1), Pulsatilla patens (EN, [EN], HD, S, (a),
1), Pyrola chlorantha (B, 2), P. minor (B, 2), P. rotundifolia
(B 2), Pyrus pyraster (A, b,c, 2), Quercus robur (a,,b,c,
3), Q. rubra (A, a,,b,c, 4), Ranunculus acris (a, 2), R.
flammula (4), R. lingua (3), R. repens (3), Rhamnus ca-
tharticus (b,c, 2), Ribes alpinum (1), R. nigrum (AE 3),
R. spicatum (AF, 2), Rubus idaeus (3), R. plicatus (3), R.
saxatilis (4), Rumex acetosa ((w), 1), R. acetosella (2), R.
obtusifolius (a, 1), R. thyrsiflorus (a, 2), Salix aurita (3),
S. caprea (a,,b,c, 2), S. cinerea (5), S. fragilis (a, 1), S.
myrsinifolia ([NT], w, 1), S. pentandra (2), S. rosmarini-
folia (3), Sarothamnus scoparius (A, 2), Scleranthus pe-
rennis (a, 1), Scorzonera humilis (3), Scrophularia nodosa
(AE 3), Scutellaria galericulata (3), Senecio jacobea (a, 2),
S. vulgaris (a, 1), Silene nutans (2), S. vulgaris (a, 1), So-
lanum dulcamara (3), Solidago virgaurea (AE 3), Sorbus
aucuparia (b,c, 3), Stellaria graminea (2), S. media (2), S.
nemorum (AE 3), S. uliginosa (2), Succisa pratensis (1),
Taraxacum officinale (a, 2), Thalictrum aquilegiifolium
(2), Thymus serpyllum (2), Tilia cordata (b,c, 2), Torilis
japonica (a, 2), Trientalis europaea (AFE, 4), Trifolium alpe-
stre (3), T. medium (a, 2), T. pratense (a, 2), T repens (a,
2), Tussilago farfara (a, 1), Urtica dioica (2), Utricularia
intermedia ([VU], S, w, 4), U. minor ([NT], S, w, 4),
U. vulgaris ([NT], w, 5), Vaccinium myrtillus (AE 5), V.

uliginosum (4), V. vitis-idaea (AE 4), Verbascum nigrum
(1), Veronica beccabunga ((w), 2), V. chamaedrys (3), V.
officinalis (2), Viburnum opulus (b,c, 3), Vicia cassubica
(2), V. cracca (a, 2), V. sepium (a, 1), Vincetoxicum hi-
rundinaria (2), Viola canina (2), V. mirabilis (AE 3), V.
palustris (5), V. riviniana (AE 4).

Liliopsida: Agrostis canina (2), A. capillaris (2), A.
stolonifera (2), Allium ursinum (B, AE 1), Anthericum ra-
mosum (3), Anthoxanthum odoratum (2), Arrhenatherum
elatius (a, 2), Baeothryon alpinum (VU, [VU], B (w), 3),
Brachypodium sylvaticum (AF, 2), Briza media (2), Cala-
magrostis arundinacea (4), C. canescens (4), C. epigejos
(2), C. stricta ((w), 2), Calla palustris (5), Carex acuti-
formis (6), C. appropinquata (5), C. canescens (5), C. ce-
spitosa (3), C. chordorrhiza (VU, [VU], S, 4), C. diandra
([NTT, w, 3), C. digitata (AE 5), C. dioica ([VU], B 5),
C. echinata (5), C. elongata (AE 5), C. ericetorum (1),
C. hirta (2), C. lasiocarpa (6), C. lepidocarpa ((w), 3),
C. limosa ([NT], (w), 5), C. loliacea ([VU], S, 3), C. ni-
gra, (5), C. ovalis (2), C. pallescens (2), C. panicea ((w),
3), C. paniculata (5), C. pseudocyperus (4), C. remota
(AE 5), C. rostrata (5), C. spicata (a, 1), C. viridula (w,
1), Cladium mariscus ([NT], w, 5), Convallaria majalis
(AE 3), Cypripedium calceolus (VU, [VU], HD, S, 1),
Dactylis glomerata (a, 2), Dactylorhiza fuchsii (S, AFE, 3),
D. incarnata ([NT], B w, 2), D. maculata (B (w), 3),
Danthonia decumbens (2), Deschampsia caespitosa (3), D.
flexuosa (3), Eleocharis palustris (w, 3), Elymus repens (a,
2), Epipactis palustris (V, S, 3), Eriophorum angustifo-
lium (4), E. gracile (CR, [EN], S, w, 3), E. vaginatum
(5), Festuca gigantea (AE 3), E ovina (2), E pratensis
(a, 2), E rubra (2), Glyceria fluitans (3), Goodyera repens
([NT], S, 3), Hammarbya paludosa (EN, [EN], S, (w),
2), Holcus lanatus (a, 2), H. mollis (a, 1), Hydrocharis
morsus-ranae (4), Juncus articulatus (w, 2), J. effusus (2),
Lemna minor (4), Lilium martagon (S, AE 1), Liparis loe-
seliit (VU, [VU], HD, S, w, 2), Listera cordata ([VU], S,
2), Lolium perenne (a, 2), Luzula campestris, (1), L. pilosa
(AE 4), Maianthemum bifolium (AE 5), Melica nutans
(AE 3), Molinia caerulea (5), Najas marina ([NT], w,
3), Neottia nidus-avis (B, AE 2), Paris quadrifolia (AE
3), Phleum pratense (a, 2), Phragmites australis (5), Poa
angustifolia (3), P. annua (a, 2), P. pratensis (3), P. tri-
vialis (2), Polygonatum multiflorum (AFE, 2), P. odoratum
(AE 3), Potamogeton gramineus ([VU], w, 3), P. natans
(w, 4), Rhynchospora alba ([NT], (w), 4), Scheuchzeria
palustris ([VU], S, (w), 5), Scirpus sylvaticus (2), Spar-
ganium emersum (2), S. minimum ([NT], 4), Triglochin
palustre (w, 2), Typha latifolia (w, 3).

DISTRIBUTION AND POPULATION SIZE OF
THE MOST INTERESTING AND THREATENED
SPECIES

The localities of the threatened plant species were
aggregated predominantly in the post-glacial depres-
sion, in open or sparsely wooded fens along the four
lakes and in adjacent mire forests (Fig. 1). These
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included most important orchids (Hammarbya palu-
dosa, Liparis loeselii) and members of the Cyperaceae
family (Baeothryon alpinum, Carex chordorrhiza, Cla-
dium mariscus, Eriophorum gracile). Mires adjacent to
the lakes Stulpieniuk and Stulpien host the major-
ity of valuable species recorded. Less important for
the threatened plants are wetland coniferous forests
(with the species such as Listera cordata and Carex lo-
liacea) and remnants of xerophilous pine forests and
their margins (with e.g. Pulsatilla patens and Laserpi-
tium latifolium). There was a high diversity of orchids
(10 species), most of them bound to wetlands, both
open and wooded.

Populations of endangered wetland species were
predominantly vital and not threatened due to stable
hydrologic conditions and hardly noticeable succes-
sional processes in the reserve’s mires. In contrast,
the light-demanding species in pine(-spruce) for-
ests on adjacent mineral soils seem to decline. The
populations of Cypripedium calceolus, Pulsatilla patens,
Laserpitium latifolium and Arctostaphylos uva-ursi are
small, consisting chiefly of sterile individuals, ex-
tremely threatened due to expansion of spruce, de-
ciduous shrubs and tall herbs and thus on the verge
of extinction.

DISCUSSION AND CONCLUSIONS

An outstanding number of threatened vascular plant
species recorded in the Lempis Nature Reserve (23
species) is unique and situates the reserve among
most valuable nature reserves in Poland. In two oth-
er recently surveyed nature reserves in the Augustéw
Forest — Kozi Rynek and Maly Borek — 10 threatened
species have been recorded in each (PawLiKOwSsKI et
al. 2011, 2013). The most important species of the
ELempis Nature Reserve were members of the Cypera-
ceae family (e.g. Baeothryon alpinum, Carex chordorrhiza
and Eriophorum gracile) and Orchidaceae family (e.g.
Hammarbya paludosa, Liparis loeselii, Cypripedium calceo-
lus), the majority of them connected with open mire
vegetation (excluding the last mentioned species,
which is bound to forests on mineral soils, but just
at the mire margins).

Comparing existing data on the plant cover of the
reserve from the 1970s and early 1980s (Krosow-
ski & Tomaszewicz 1979, Tomaszewicz & Krosowski
1985, Krosowskl 1986-1987, Soxorowski 2000, 2010,
S. Klosowski, personal communication in the years
2002-2013) with the present information, it is clear
that ecological conditions and plant cover of the mire
ecosystems in the reserve are stable and are not sub-
ject to intensive secondary succession processes. The
only significant negative change recorded is the ex-
pansion of Phragmites australis reed-beds and decrease
of Cladium mariscus stands, but mainly around the
Lempis Lake; the replacement is only slightly visible
in the vicinity of the remaining lakes (Stulpien and

Stulpieniuk). At the same time, forests of the reserve
have been subject to significant changes: increased
abundance of broadleaf species (in lower layers) and
spruce (in all layers), increased cover of the herb layer
cover and higher fertility, and - in the northern part
of the reserve — also the development of forest floor
species typical of broadleaf (oak-hornbeam) forests.
The processes described have caused the vanishing
of light-demanding, thermophilous species typical
of open pine forests, such as Arnica montana, Prunel-
la grandiflora and Platanthera bifolia (all three species
have not been confirmed and are almost certainly ex-
tinct in the reserve). Their disappearance was accel-
erated by the artificial introduction of Quercus rubra,
an alien species, over a large expanse of former open
pine forests. The proposals to remove the harmful
species (see Sokorowski 2010), have not been imple-
mented yet. Moreover, other neophytes are encroach-
ing, mainly from the areas adjacent to settlements in
the north-western and southern part of the reserve.
On the other hand, the Lempis Nature Reserve hosts
populations of a large number of ancient forest spe-
cies, which entails the presence of well-developed
and valuable forest habitats. The number of such
species noted in the surveyed reserve (59) is similar
to that confirmed in two other nature reserves estab-
lished in the Augustéw Forest predominantly to pre-
serve old-growth forests: Maly Borek (54) and Kozi
Rynek (65) (PawLikowski et al. 2011, 2013).

Out of the vascular plant species listed by
Sokorowsk1 (2000, 2010), except the already men-
tioned light-demanding species typical of pine forests
on mineral soils, four species have not been pres-
ently confirmed: Dactylorhiza majalis, Drosera anglica,
Listera ovata and Potamogeton perfoliatus. The reasons
for their disappearance are not clear. The first species
listed was last seen in the reserve in the year 2005
(PawLikowski 2010b, P Pawlikowski unpubl.). Dacty-
lorhiza majalis could have been erroneously reported,
since the species is very rare in north-easternmost
Poland (Bernackr 1998) and often confused with oth-
er Dactylorhiza species (especially D. baltica and some
hybrids).
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