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Polish geodetic activity in the Antarctic summer season 1998/99

Summary

The paper presents Polish activity on the field of geodesy in the Antarctic summer season 1998/99.
The main task: participation in SCAR EPOCH 99 GPS CAMPAIGN and several additional tasks as
the measurements of local GPS network, the measurements for the actualization 1:50000 map of the
Admiralty Bay, precise measurements of the boundaries of the Site of Special Scientific Interest
No 8 located near by the Arctowski Station, supporting measurements for mapping the area of
Turret Point on King George Island and neighboring Penguin Island, etc.

Introduction

Poland possess a full-year medium-sized Antarctic station, named Henryk Arctowski, in Admiralty
Bay on King George Island, South Shetlands. The station was established in 1977, and from this
time is maintained by The Department of Antarctic Biology of Polish Academy of Sciences. As a
result of its establishment Poland became a signatory of the Antarctic Since that time station
became the place of continuous scientific activity. The principal role of the station is to serve as an
ecological and earth sciences observatory.
Thank to the co-operation between Department of Antarctic Biology and Institute of Geodesy and
Cartography the author had a chance to be a member of summer group of the XXIII Polish
Antarctic Expedition to Arctowski Station between December 1998 and March 1999.
The main goal of the participation in the expedition was including the main geodetic point of
Arctowski into the GPS network of geodetic infrastructure of Antarctica developed in GIANT
program by participation in SCAR EPOCH 99 GPS CAMPAIGN.
The additional tasks were:

• The measurements of local GPS network related to the main point.
• The measurements for the actualization of the 1:50000 map of the Admiralty Bay.
• Precise measurements of the boundaries of the Site of Special Scientific Interest No 8 located

near by the Arctowski Station.
• Supporting measurements for making a plan of the area of the station including the plants

extent and the placement of various scientific equipment.
• Supporting measurements for mapping the area of Turret Point on King George Island and

neighboring Penguin Island.

SCAR EPOCH 99 GPS CAMPAIGN

There is an old concrete geodetic pillar on the Arctowski Station, established at the beginning of its
existence, and used for astronomical determination of the station co-ordinates. The same point was
used also ten years ago, in 1989, by the team making Doppler measurements on the station.
The pillar itself is a very strong construction made with reinforced concrete and settled on the rocky
base about 200 m apart from the station. There is no obstructions around, and it’s in very good
condition, so it was natural to be adopted for the GPS campaign. For the SCAR EPOCH 99
purposes we named the point ARCT.
Before measurements the brass muff was put on the pillar for forcing an automatic centering of the
GPS antenna with very high, less then 1 tenth of millimeter accuracy. All the equipment, i.e. GPS
receiver, computer etc. were placed in waterproof and windproof box near by the pillar. Also the
power supply line was set down.



The GPS equipment used, was Ashtech Z-12 GPS receiver with the remote option, which allowed
the automatization of the data collection and the geodetic L1/L2 antenna.

During the SCAR EPOCH 99 CAMPAIGN period, according to the schedule, between January and
February 1999, a continuous 24 hour GPS data collection with 15 s interval were maintained.
However the data collection was started in advance at the beginning of the year and continued with
no breaks until the second half of March.
Data collected were transferred afterwards to data collecting center for SCAR EPOCH 99
CAMPAIGN in Institute for Planetary Geodesy in Dresden.
The single point position of ARCT point (62 09 41.4 S, 58 28 09.3 W) were calculated as an
average value of the single point positions from over 3 months continuous data. The accuracy, in
the sense of standard deviation, is about 3 m, and the co-ordinates agree very well with the results
obtained by the Doppler measurements.

Local GPS network.

Besides the permanent observations on ARCT point the measurements of local network of 6 points
were performed. All points were newly established with brass marks with cross-shaped cut. And the
marks were set down into the rock. Furthermore two, similar marked points on Penguin Island were
also set down and measured.
All the local network point locations, except the ARCT, are the hills or rocks surrounding the
station and the Admiralty Bay. These are Point Thomas (the rocky hill near by the station), Jeardine
Peak, Tower Peak, Mount Wawel (the hill on the east side of the bay) and the rock on the Chabrier
Island at the entrance to the bay.
The measurements were performed in 2 to 4 hour sessions depending on the distance from the
ARCT point with the same 15 s data collecting interval, so the estimated accuracy of obtained
vectors, relative positions of the points, are on the level of few millimeters.



The equipment used was the set of two other double frequency Ashtech Z-12 receivers, same type
as the one operating on the ARCT point.
The new precise network is expected to be used, among others, in the works on actualization of the
existing 1:50000 map of the Admiralty Bay.

Boundaries of the SSSI N8

Along with the network measurements precise determination of the boundaries of the Site of
Special Scientific Interest No 8 were performed. SSSI No. 8 is placed on the west side of the
Admiralty Bay and extents from the very near of Arctowski Station to the south. As the satellite
technology and co-ordinate systems in geodesy make a standard it became necessary to determine
the WGS84 co-ordinates for the points defining this protected area.
The boundary determination has been performed according to the definition enclosed in the
Management Plan for SSSI No 8. The area is delimited there with 4 points. The co-ordinates of all
of them were determined in relation to ARCT point with decimeter accuracy. Also 3 other,
characteristic for that area, points were measured.
Additionally, rapid static and kinematic measurements for support of making a plan of the area of
the station were made. The purpose of that was to include into this plan the placement of various
scientific, in most cases hydro-biological equipment, the extent of plants in the station
neighborhood as well as current placement of penguin rockeries and the nearest moraines.
The precise WGS84 co-ordinates of lighthouse operating at the shore in front of the Arctowski
Station were also determined.

The Turret Point and Penguin Island mapping

As the support for mapping works of Turret Point in the middle-east part of King George Island and
on the Penguin Island several GPS sessions were performed.



On the Penguin Island two new points were settled using brass marks with cross-shaped cut. The
points were placed at stable-look, huge rocks protruding from the soft ground of the inactive
volcano, which made the island – one of them in the middle of the volcano crater.
The measurements completed with the rough bathymetry around the Turret Point and Penguin
Island is the base for the mapping works for that area. Below the very preliminary result worked up
on the station by Mr. Rafal Pudelko is presented.


