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ABSTRACT: Paper presents the description and floristic and ecological
characteristics of three plant communities on the area of Jasnorzewski Gardens
in the region of Arctowski Station (Polish Academy of Sciences) on King George
Island. They are: 1) Deschampsio antarctici-Colobanthetum quitensis, 2) Polytri-
chetum alpini, 3) Calliergidio austro-straminei-Calliergonetum sarmentosi. All
communities show a considerable differentiation to several variants.

Distribution of plant communities on the studied area is presented on a map
based on computer analysis of multispectral air photographs. ’
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remote sensing

1. Introduction

Studies of plant communities in Antarctic have a very short, only
several years old history. However, numerous areas have already excellent
descriptions of their vegetation, e.g. South Shetlands (Lindsay 1971),
Signy Island (Smith 1972), Argentine Islands (Smith and Corner
1973), Elephant Island (Allison and Smith 1973) or region of McMur-
do Sound (Longton 1973). These papers contain detailed description
of vegetation units, their physiognomic, floristic and ecological chara-
cteristics, and supply numerous information on their developmental dy-
namics. But there is a lack of maps of distribution of plant communities
on larger areas, apart from sketches for small fragments of the terrain.
Only the paper by Rudolph (1963) contains a scematic map of plant
distribution in the region of Hallet Station (Victoria Land, Antarctic).

* This study was made during the III (1978/1979) and IV (1978/1980) expeditions
of Polish Academy of Science to Arctowski Station, financed by Problem MR.II. 16.
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The present paper attempts at the application of the remote sensing of
the environment by multispectral photography for the determination of
the plant communities distribution in the region of Arctowski Station.
The studied area (Fig. 1), called by Birkenmajer (1980) the Jasno-
rzewski Gardens, contacts directly buildings of the Station and covers
a flat acumulative area risen above the sea level on the average of 4 m,
and separated from the waters of Admiralty Bay by a coastel embank-
ment. It is a wetland area, covered mainly by herbs and mosses, which
form distinct plant communities. The paper presents the description, flo-
ristic and ecological characteristics, dynamics of development and the
map of distribution of plant communities on the Jasnorzewski Gardens.

Plant communities occurring on the studied area have facial character,
showed by the dominance of one or two plant species in particular
stands. These stands are clearly visible in the terrain, especially due to
their color. However, very mosaic character of these stands causes great
difficulties and not precise charting while applying traditional methods.
That was the reason why the authors decided upon the application of air
photography while making the map of the plant communities dist-
ribution.

The studied area is in a way an experimental area, where the carto-
graphical method of vegetation mapping with the help of automatic
analysis of multispectral air photographs was tested. The method will
help, in future, to make similar maps of plant communities in other
areas, free of ice, in the region of Admiralty Bay on the King George
Island.

2. Terrain, equipment and methods

Multispectral air photographs were used to draw the distribution map
of plant communities distribution. The pictures were taken from helicop-
ter Mi-2 in February 1979 with the help of multispectral camera, con-
structed at Gdansk University, which took picture in violet; blue, green
and red channels (Furmanczyk 1980).

Analysis of pictures was made by the method of supervised analysis
of multispectral air photographs, also at Gdansk University. Pictures
taken in four channels were converted into the numerical form with the
help of Digital Scanner Convertor of Image CSPO-01/GIII-P, described
in detail by Furmanczyk et al. (in press) and Chabowski and Furman-
czyk (in press).

Each photograph is divided in the convertor to rectangular elementary
fields, the so called pixels, in this case 0.20 by 0.25 mm, which fill up
a complete area of the picture. Optical density of each pixel is measured.
As a result of the operation, each photograph is presented in the form
of perforated tape with numerical from. Pictures taken by all four
channels were treated that way.

Further analysis of pictures taken was performed with the help of
EMC Odra 1204. Analysed fragment of a picture taken on one of the
channels is presented at Figure 2, and its equivalent printout at Figure 3.
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I, II, III, 5 — coastel embankments 6 — streams, 7 — lakes, 8§ — wetlands,

Fig. 1. Morphological sketch of the Jasnorzewski Gardens region acc. to Petelski
9 — beach, 10 — buildings of Arctowski Station
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The cartometric printout of the picture devided into 8 ranges of
optical density, with different marks of the computer printer designated
to each range, were obtained after the introductory analysis of pictures
with programs described by Furmanczyk and Chabowski (in press).

The rectangular test areas (the so called clusters), where the field
studies were made and some areas of undoubted kind of cover, as the
sea, lakes and areas without vegetation were marked on the obtained
numerical form of the picture.

Fig. 2. A multispectral air photograph (green channel) of the Jasnorzewski Gardens
taken on 13 February 1979. Photo K. Furmahczyk
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Fig. 3. The printout of an air photograph in a numerical form with indicated test
cluster areas
Designations: ”"M” — the sea ”7J” — lakes, ”.” — not overgrown land,
”1,2,3,X,U, +,—" — plant communities descrited in text
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Further analysis relying on the supervised interpretation of multi-
spectral pictures was carried out on the basis of programs described in
paper by Furmanczyk and Chabowski (in press). Its principle is evalua-
tion by computer of the characteristics of test clusters determined at
Figure 3 for all channels and finding similar ones according to the
determined criteria. The obtained result is in the form of a subject
interpretation map presented in the numerical form (Fig. 4). On this
map each plant community is designated by different symbol of the
printer.

The field study of the vegetation of the Jasnorzewski Gardens was
carried ou in summer during the IV Antarctic Expedition of PAS in 1978/
1980. These studies covered phytosociological studies of vegetation stands
by means of a clasic method of Braun-Blanquet (Braun-Blanquet
19€4) of analysing the vegetation stands (determination of the floristic
composition, quantitative relations, ecological observations etc.).

A commonly applied classification of Antarctic plant communities
of Gimingham and Smith (1970) was used in this paper. The
names of associations were determined in accordance with the rules of
phytlosociological nomenclature, but with consideration to the dominant
species, and their names form a name of an association in the presently
accepted classification of Gimingham and Smith (1970). A term
“sociation” was replaced here by an equivalent term “variant”. A still
open case is the classification and hierarchy of higher phytosociological
units of Antarctic vegetation, i.e. of alliances, orders and classes.

3. Description of plant communities of the studied area

The region of Shag Point, where Polish Arctowski Antarctic Station
is located, is one of the richest in the Admiralty Bay from the point of
view of as well the number of species as the variety of plant communi-
ties. For these reasons this region is the most suitable for all kinds of
botanical studies, the floristic, phytosociological and ecological ones.

Three following plant associations, differentiated in sequence to the
units of lower order, i.e. to variants, were distinguished on the studied
area of Jasnorzewski Gardens: 1) Deschampsio antarctici-Colobanthetum
quitensis, 2) Polytrichetum alpini and 3) Calliergidio austro-straminei-
-Calliergonetum sarmentosi. They represent in the classification of Antar-
ctic plant communities by Longton (1979) (see also Gimingham
and Smith 1970, Smith 1972): Antarctic herbo tundra for-
mation (Deschampsio-Colobanthetum) and Antarctic non-vascular cryp-
togam tundra formation, in fact its moss carpet sub-formation (Callier-
gidio-Calliergonetum) and the moss turf sub-formation (Polytrichetum
ulpini) respectively.

1) Deschampsio antarctici-Colobanthetum quitensis (Longton 1967)
Gimingham and Smith 1970 — stands of this association are mar-
ked with numbers 1, 2, and 3 at the Figure 4.

Deschampsia antarctica Desv. and Colobanthus quitensis (Kunth)
Bartl,, both native for Antarctic vascular plants, are quite common plants
in the region of Admiralty Bay on King George Island. However, only
in few cases they form pure, nearly monospecific stands, which are acc.
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Fig. 4. An analog form of the map of plant communities distribution in region of
Jasnorzewski Gardens, made on the basis of the numerical map shown at Fig. 3
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to Smith (1972) a formation of Antarctic herb tundra. Such stands
occupy small areas, especially on the slopes below the nests of penguines
and petrels (Macronectes giganteus Gmelin), in places enriched signi-
ficantly with nitrogen. These stands occupy very small area covered by
the presented map (order of 5 m—2?) and for this reason were not con-
sidered.

Stands of communties with dominance of both vascular plants, and
especially of Deschampsia antarctica, are developed on the large area of
stony places above Halfmoon Cove. These plants are commonly accom-
panied by mosses, and by lichenes in drier places. Three variants of
this associations can be distinguished, dependent on the dominance of
particular species, conditioned by environmental differences:

a) Typical variant — stands at Figure 4 determined by number 1.
According to classification of Smith (1972) it is a sociation with low
cover of Drepanocladus uncinatus (Hedw.) Warnst. Particular phytoce-
noses of this variant develop in drier places, on the slopes of the coastal
embankment, and are marked by fairly numerous occurrence of tufts
of Deschampsia antarctica with quite numerous cushions of Colobanthus
quintensis. Drepanocladus uncinatus occurs the most often in the moss
layer, reaching usually 15—20° of cover. The remaining mosses, e.g.
Polytrichium alpinum Hedw., P. juniperinum Hedw., Pohlia nutans
(lledw.) Lindb., Ceratodon grossiretis Card., Tortula grossiretis Card.
occur as a not important admixture. The lichens occur in some places,
mainly Psoroma hypnorum (Vahl) Gray, Cladonia sp., Sphaerophorus
globosus (Huds.) Vain., and on the stones sometimes Acarospora macro-
cyclos Vain. Quite numerous fungi (Omphalina antarctica Sing.) occured
in stands of this association in the second fortnight of January.

b) Variant with Drepanocladus uncinatus — its stands are determi-
ned at Figure 4 by number 2, is corresponding with a sociation with
high cover of Drepanocladus uncinatus Smith (1972). From the floristic
point of view the stands of this variant are similar to previously describ-
ed typical variant. They are characterized by dominance of Deschampsia
antarctica and Drepanocladus uncinatus, which reach the same degree
of cover. Other species, as e.g. Colobanthus quitensis and Polytrichum
alpinum occur as only an insignificant admixture. Among the lichens
only Psoroma hypnorum was observed. Stands of the discussed variant
look like a dense carpet of moss and grass which occured in slightly
wet places, on the quite flat terrain.

¢) Variant with Polytrichum alpinum — its stands are determined at
Figure 4 by numbers 3 — has a transistional character between associa-
tions Deschampsio-Colobanthetum and Polytrichetum alpini. There are
quite numerous turfs of Polytrichum alpinum in particular stands of this
variant, but this species does not form such large turfs as in stands of
Polytrichetum alpini. Deschampsie quitensis occurs there in masses, and
Colobanthus quitensis and Drepanocladus uncinatus less often. Habitats
occupied by stands of this variant are moderately wet, and their substra-
tes quite rocky.

2) Polytrichetum alpini (Longton 1967) Gimingham and Smith
(1970) — stands of this association are determined at Figure 4 by symbols
w__ 0 and « _1__5!‘
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This association represents a subformation of moss turf in the pre-
sently commonly accepted classification of terrestrial Antarctic plant
communities of Gimingham and Smith (1970). Its phytocenoses
are formed in well drained places on the gravel or stony substrates.
Large tussocs of Polytrichum alpinum, sometimes up to 1 m diameter,
give a specific image to this community, allowing an easy recognition
of its stands in the area. Polytrichum alpinum has a very broad ecolo-
gical range and occures as a permanent component of numerous other
Antarctic plant communities (Smith 1972). However, it does not form
dense compact turfs of peat forming character apart from this particular
association.

This association occures in two variants in Jasnorzewski Gardens:

a) Typical variant — its stands are determined at Figure 4 by sym-
bol “—”. These stands occur in fairly dry, higher places, in stony places
close to the nests of penguins and petrels. The associated moss species
are scarce and include usually Drepanocladus uncinatus, Ceratodon gros-
ciretis and Pohlia nutans. Permanent beating out of this association
stands by penguins results in such destruction, that the association be-
comes a form of quite isolated stands of Polytrichum alpinum separated
by stony ground covered by masses of nitrophilous Prasiola crispa
(Lightf.) Menegh.

b) Variant with Drepanocladus uncinatus — its stands are determined
at Figure 4 by symbol “+”. It developes in slightly wetter places, where
Drepanocladus uncinatus co-dominating with Polytrichum alpinum rea-
ches a large degree of cover in certain stands. Deschampsia antarctica
is quite numerous in certain places. Crustose lichens, mainly the
species from genera Buellia and Lecanora occur commonly in stony pla-
ces. Epiphytic Ochrolechia frigida (Sw.) Lynge, and fruticose species of
Cladonia sp., and even small tussocs of Usnea antarctic DuRietz.

3) Calliergidio austro-straminei-Calliergonetum sarmentosi Ochyra,
nomen novum (Brachythecium antarcticum-Callierogon sarmentosum-
-Drapanocladus uncinatus association Gimingham and Smith
1970) — its stands are determined at Figure 4 by letters “U” and “X”.

This is an association quite common in the whole maritime Antarctic
(Longton 1979), representing a moss carpet sub-formation, which has
also a peat forming character. Particular stands of this association are
composed of large pleurocarpous mosses, forming carpets from the dense,
directed upward, lower part and branches. Particular stands of this asso-
ciation develop in flooded areas, with stagnant water, the species forming
this association are mainly Calliergidium sarmentosum (C. Muell.) Bartr.,
Calliergon sarmentosum (Wahlenb.) Kindb. and Drepanocladus uncinatus.
Liverwort Cephaloziella varians (Gott.) Douin. occurs here always as
a small admixture. Two variants of this association can be distinguished
in the studied area:

a) Variant with Calliergidium austro-stramineum — its stands are
determined at Figure 4 by letter “U” — its particular phytocenoses de-
velop in the wettest places, where a small stream flows into the peat
bog from the slope. It is characterised by the mass occurrence of Callier-
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qidium austro-stramineum with a small admixture of Cualliergon sar-
mentosum and Drepanocladus uncinatus. These stands are distinguished
in the terrain by intense living green color.

b) Variant with Drepanocladus uncinatus — its stands are determined
at the Figure 4 by letter “X”. Its stands are dominated by Drepanocladus
uncinatus and develop on large areas in wet places, but not so wet as
previously described variant with Calliergidium austro-stramineum. These
stands look like very dense, compact light-brown or brown-green carpets.
Scarce stands of Calliergon sarmentosum and Cualliergidium austro-
-stramineum penetrate particular stands of this variant.

4. Discussion

The description of vegetation of the Jasnorzewski Gardens, a small
peat-bog located in the direct neighbourhood of Polish Antarctics Staticn
on King George Island shows clearly that hydrophilous plant communi-
ties of this area show great similarities with communities described for
other parts of maritime Antarctic, e.g. on Signy Island (Smith 1972) or
on the whole archipelago of South Shetlands (Lindsay 1971, Alli-
son and Smith 1973). This shows a great similarity of plant commu-
nities in the whole Western Antarctic, from the point view of floristic
composition and also from the conditions of their occurrence and develop-
mental tendencies.

Particular stands of peat forming communities are composed usually
from one or two domonant species, accompanied by other species
which are not significant in particular stands. Access to water has
a considerable influence on the character and development of a plant
community. The above was clearly noticed on the studied area of Jasno-
rzewski Gardens. It is a wast accumulative area, partialy covered with
water, and permanently irrigated by waters from streams flowing from
the patches of snow melting on the nearby slopes.

The stands of the most hydrophilous of all Antarctic ierresivial comm-
unities, Calliergidio-Calliergonetum sarmentosi, develop in the wettest
places, permanently covered with water. This community is replaced by
stands of communities characteristic for fairly wet areas when the dis-
tance from stagnant water bodies and from areas covered with water
increases. There occur analogous, substitutional variants with Drepano-
cladus uncinatus of Polytrichetum alpini and Deschampio-Colobanthetum
associations.

In the driest places, where water inflow is only seasonal and origins
mainly from precipitation, climax associations of Polytrichetum alpini
and Deschampsio-Colobanthetum develop in their typical forms. They are
similar from the ecological point of view, but they differ significantly
by their floristic composition, mainly by the occurrence of vascular
plants in one of them.

All plant communities occuring on the studied area have a peat form-
ing character. However, quick decomposition of organic matter results in
small thickness of peat bed. Analogous situation was observed by Col-
lins (1976) on Signy Island.
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The basic feature of plant communities in Antarctic is their very
mosaic character resulting mainly from ecological factors, as edaphic
conditions, pH of the substrate, access to water. These cause great diffi-
culties for charting of particular stands of plant communities with classi-
cal cartographic methods. That was the reason why the authors made
an attempt to plot a map of a small area on the basis of multispectral
air photography.

The basic compartive feature of this method is the colour of photo-
graphed objects. Particular stands of vegetation have their colour diffe-
rentiated because of their different species composition. The result of
automatic supervised aralysis of air photographs is presented at Figure 3
as a subject interpretation of numerical map. Because of the small
surface areas of elementary surface units (pixels) of about 8 m? the
printout of the mdp of plant communities distribution gives an image
of mossic allocation of vegetation stands. So detailed image is practically
imposible to oktain by classical cartographic methods.

A specific feature of the supervised interpretation is combaining an
automatic analysis with field studies, which relay on precise choice of
test cluster areas characteristic for particular communities (Fig. 3).

It was already mentioned, that colour is a comparative feature of
this method. Analysed elementary unit will be counted by computer as
a one similar to one of the test cluster areas, if its mean colour is
cimilar to the mean colour of the test area. That is why it is possible
that sporadically small stands of plant communities are shown in places
where they do not occur. This means, that colour of the terrain in these
pixels is similar to the one of a certain community. This is an error
of the method, which can not be avoided, but which can be eliminated
in the majority of cases.

An analog form of the map can be made easily by drowing the
boundary lines for particular stands of plant communities (Fig. 4) at
the map presented in numerical form (Fig. 3). Such a new map dissem-
bles slightly the mosaic character of plant communities, but is easier
-to read.

The applied here supervised interpretation of multispectral photo-
graphs for charting of plant communities on the area of Jasnorzewski
Gardens seems to be an optimum one, especially in Antarctic conditions,
where the vegetation season is very short. The bkasic advantage of the
method is a possibility of taking the pictures of a large area in a short
time, and limitation of the land reference studies only to the test cluster
areas. This shortenes the time for field studies significantly and allows
to cover much larger area than in the case of traditional charting, and
is especially important and adventageous in expedition studies.

5. Summary

A study of the vegetation cover in the region of Admiralty Bay on the King
George Island was made during the Antarctic Expedition of the Polish Academy
of Sciences (1979/1980). The present paper contains the characteristics and a distri-
bution map of plant communities distribution on the area of the Jasnorzewski Gar-
dens. It is a small wetland area covered completely by a peatbog. Three associa-
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tions differentiated into the variants were distinguished there on the basis of
plant stands analysis with the help of commonly applied phytosociological method
of Braun-Blanquet.

In the wettest places there occurred the stands of Calliergidio-austro-straminei
-— Calliergonetum sarmentosi. The hydrophilous mosses Calliergidium austro-stra-
mineum, Calliergon sarmentosum and Drepanocladus wuncinatus were the main
species forming this association.

In well irrigated places on the rocky or gravely substrates developed the
phytocenoses of Polytrichetum alpini, with dominance of large stands of Polyiri-
chum alpinum. This species is accompanied permanently by Drepanocladus uncina-
tus, Ceratodon grossiretis and by Pohlia nutans.

In the rocky and slightly wet places develop the stands of Deschampsio
antarctici-Colobanthetum quitensis, an association dominated by the only vascular
plants in Antarctic: Colobanthus quitensis and Deschampsia antarctica. The vascular
plants are accompanied frequently by mosses, of which the highest degree of
cover is reached by Drepanocladus uncinatus, Polytrichum alpinum, Polytrichum
juniperinum, Pohlia nutans and Tortula gressiretis and lichens (Psnroma hypno-
rum, Sphaerophorus globosus, Cladonia sp.). Three variants of this association were
distinguished on the basis of the dominance of particular species and on hydrolo-
gical conditions: a) typical one, b) with Drepanocladus uncinatus, ¢) with Polytri-
chum alpinum, which is a transition to Polytrichetum alpini.

All three associations have a peat forming character, but a quick decompo-
sition of organic matter results in thin layers of peat. Phytocenoses of the discus-
sed associations and of their variants have a mosaic character, which causes great
difficulties for ploting their maps.

On the basis of the above mentioned field studies and on the basis of the
analysis of multispectral air photographs a map was made of the distribution
of plant communities on the area of Jasnorzewski Gardens.

6. Pesiome

B Teuenme Antpaktudeckoit Dxcnemuuuu ITAH (1979/1980) 6u11u mpoBeneHsl MCCIEIORAHUS
PacTHTEIBHOIO IOKPOBa B paiioHe 3amuBa Ammupantsl, #a Ocrpose Kunr xopmx, B mpeaenax
T. Ha3. Tlapka SIcHOKeBCKOro. DTo HebobIast, CHIBHO ITOAMOKINAS ILTOMIA/lb, KOTOPYIO LEMKOM
3aHUMAIOT TUAPOodUIbHbIE accouualuy. Ha OCHOBAHUM &HATH32a YIOJOC PACTHTENBHOCTH, IPOBE-
JIEHHOTO C ITOMOLIBIO IUHPOKO IpuMeHsiemoro merona Bpayn-Brankera, Obinu BbIAEIEHBI 3 pacTH-
TEJIBHBIX ACCOUMALMM M HMX BaPUAHTHI.

B CuIbHO IOAMOKIIMX MeECTax Pa3BHBRIOTCA KOMIIOHEHTHI accoumauuu Callicrgidio austro
-straminei—Calliergonetum sarmentosi. TiaBapIMM BHAAMK 3TOM acCOLMALMM SBJIAOTCA MXH:-
Calliergidium austro-stramincum, Callicrgon sarmentosum, Drepanocladus uncius.

B Mectax XOpouo yB/IaXHEHbIBIX HA KAMEHHCTON HIIH XPAIICBOiil MOoYBe pa3BHBAIOTCH (QATO-
ueHo3sl Polytrichetum alpini, B koTopsix npebaamaer Bun Polytrichum alpinum, pactiymuii orpom-
HBIMU Kynamu. O comnpoBoxaaercsi o0brHo Drepanocladus uncinatus, Ceratodon grossiretis
u Pohlia nutans. .

B KaMeHMCTBIX M JIETKO YBNAXKHEHMBIX MECTaX pa3BHBAIOTCS KOMIIOHEHTBI Deschampsio
antarctici-Colobanthetum quitensis, acCOUMalUMy, B KOTOPOIi ApeobafialoT eAUHCTBEHHbIE B AHTADK-
THKE cocymuctble pactenusa: Colobanthus quitensis m Deschampsia antarctica. Hapsimy ¢ 31umm,
BBICTYNAIOT MXHK, M3 KOTOpBIX Hali0ojee WWMPOXO pacmpoctpavenbl: Drepanocladus uncinatus
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Polytrichium alpinum, Polytrichum juniperinum, Pohlia nutans, Tortula grossiretis a Taxke TMIIAREAKA
(Psoroma hypnorum, Sphaerophorus globosus, Cladonia sp.). B 3aBHCHMOCTH OT npeo6aamaHns
OIpENENEHHbIX BHOB M TM/POJIOTHYECKHX YCIOBHH OBIIM BbIJENEHbI 3 BapHaHTa aCCOLMALHA:
a) rurmyeckuit, 6) ¢ Drepanocladus uncinatus, B) ¢ Polytrichum alpinum, nMpoMexyTOYHbIA Ha
nyta x Polytrichetum alpini.

Bce Tpu accouuauuu Hocs1 TopdooOpasHelil XapakTep, OAHAKO B PE3Y/IbTaTe CUIILHOM JAEKOM-
MO3MIMH OPraHWYECKOW MaTepHM CO3JaHHble MMM 3anexu Topda o4yeHb TOHKHM. DPHTOLEHO3BI
06CYXIEHHbIX acCOLMalMd M HMX BAapPHAHTOB XapaKTEPH3YIOTCS CUIILHOM MO3AUYHOCTBIO, YTO
BBI3BIBAET OTPOMHBIE TPYIHOCTH IPH HX KapTUPOBAHWUH.

Ha ocHoBaMuu 00CYXIEHHBIX IOJIEBBIX MCCIENOBAHUN M aHAJHM3a MHOTOCHEKTPAJIbHbIX a3po-
doTocHUMKOB Oblna co3naHa uMdpoBas Kapra pacrpeieleHHs acconmauuii B paitone Ilapxa
SICHOXEBCKOTO.

7. Streszczenie

W czasie trwania Wyprawy Antarktycznej PAN (1979/1980) przeprowadzono
badania szaty roslinnej w rejonie Zatoki Admiralicji na Wyspie Kroéla Jerzego.
W niniejszej prasy przedstawiono charakterystyke i mape rozmieszczenia zbiorowisk
roslinnych na obszarze Parku Jasnorzewskiego. Jest to niewielki, silnie podimokly
teren, zajety w calo$ci przez zbiorowiska hydrofilne. Na podstawie analizy platow
ro$linnych przy uzyciu powszechnie stosowanej metody fitosocjologicznej Braun-
-Blanqueta wyrézniono tu trzy zespoly zrdézinicowane na warianty.

W miejscach najbardziej podmoklych wystepuja ptaty Calliergidio austro-
-straminei — Calliergonetum sarmentosi. Glownymi gatunkami budujgcymi zespdl sg
hydrofilne mchy: Calliergidium austro-stramineum, Calliergon sarmentosum oraz
Drepanocladus uncinatus.

W miejscach dobrze nawodnionych na podlozu kamienistym lub Zwirowym roz-
wijajg sie fitocenozy Polytrichetum alpini, w ktéorych dominuje tworzacy potezne
kepy Polytrichum alpinum. Towarzyszg mu stale Drepanocladus uncinatus, Cera-
todon grossiretis i Pohlia nutans.

W miejscach kamienistych i nieco wilgotnych rozwijajg sie platy Deschampsio
antarctici-Colobanthetum quitensis, zespolu w ktérym dominujg jedyne w Antark-
tyce ro$liny naczyniowe: Colobanthus quitensis i Deschampsia antarctica. Roslinom
naczyniowym towarzyszg czesto mchy, w ktorych najwiekszy stopien pokrycia
osiggajg Drepanocladus uncinatus, Polytrichum alpinum, Polytrichum junperinum,
Pohlia nutans, Tortula grossiretis oraz porosty (Psoroma hypnorum, Sphaerophorus
globosus, Cladonia sp.). W zalezno$ci od dominacji okreslonych gatunkow i wa-
runkéw hydrologicznych wyrézniono trzy warianty zespolu: a) typowy, b) z Dre-
panocladus uncinatus, c) z Polytrichum alpinum stanowigcy przejscie do Polytri-
chetum alpini.

Wszystkie trzy zespoly maja charakter torfotwérczy, jednak silna dekompo-
zycja materii organicznej sprawia. ze utworzone przez nie poklady torfu sa bar-
dzo cienkie. Fitocenozy omawianych zespolow i ich wariantéw odznaczajg sie duzg
mozaikowato$cig co sprawia duze trudno$ci przy ich kartowaniu.

W oparciu o powyzsze badania terenowe i analize wielospektralnych zdjeé¢ lot-
nicznych sporzgdzono mape rozmieszczenia zbicrowisk ro$linnych na obszarze Par-
ku Jasnorzewskiego.
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