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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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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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1 — Rocks outcrops, 2 — scree cones 3 — alluvial cones 4 — shorefare terraces
The frame indicates the area studied

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

































