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1 INTRODUCTION 

Detailed geomorphologieal maps are large-seale 
maps (usually I :5,000 to 1:25,000) that store detailed 
spatial information of geomorphologieal nature. 
The more frequent legends include data on topogra­
phy, hydrology, geology, morphometry, morpho­
graphy, morphogenesis, morphochronology and mor­
phodynamies (PENA MONNÉ, 1997). This information 
is eolleeted systematieally from remote sensing 
(mainly aerial photo interpretation) and detailed field 
surveys lhal are rrequentIy aeeompanied by laborator­
ial analysis. 

Geomorphologieal phenomena are thus systemati­
eally deseribed in geomorphologieal maps. This faet 
makes them invalllable tools for studies on Quaternary 
environments (LOIVE & WALKER, 1997, p. 18). The use 
of detailed geomorphologieal maps together with 
sedimentological analysis in an integrated approach 
ean prove very lIseful for paleogeographieal reeon­
structions (see for example LÓPEZ-MARTíNEZ, J. et aI., 
1996; FERREIRA el aI., 1999). 

ln areas without topographic infonnation or where 
the scale is too small for the precise location of the 
geomorphological phenomena, detailed geomorpho­
logical mapping is a difficult or even impossible task. 

Fig. 1 - Location of the Livingston Island (adapted from 
Orloimagen de la Isla Livingston I; 100 000, Dep. 
Geodinàmica I Geofísica, Universitat de Barcelona and 
Institut Cartogràfic de Catalunya, Acla Geologica 
Hispanica,34-1999). 
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Even in loeations where good topographie maps are 
available, mapping of small or very irregular land­
farms or deposits can be difficult and not rigorous. 

The reeent development of Global Positioning 
Systems (GPS) is a very signifieant eontriblltion for 
detailed geomorphological sllrveying and mapping. 
lt is now possible to map with an accuracy only 
achieved with the traditional (and time-consuming 
geodetical surveys), at much faster rates than before. 
This is espeeially true with a kynematie GPS 
(GPS-RTK) system that allows mapping eontinllollsly 
points or lines in the terrain with an errar af a few 
centimetres. 

This note describes the use ofthe GPS-RTK in the 
framework of the detailed geomorphologieal sllrvey 
condueted in Livingston Island (South Shetlands). 
Two examples of the applieation of the system repre­
sented together with classical field survey illformation 
are presellted. 

2. STUDY ARCA 

Livingston is the secand largest island ofthe South 
Shetlands arehipelago, Antaretie (fig. I). The island 
is abollt 70 km long and 6 to 25 km wide. 90% of its 

Fig. 1 - Localização da Ilha Livingston (adaptado de Orloimagen 
de la Isla Livingslon 1:100 000, Dep. Geodinàmica I 
Geofísica, Universitat de Barcelona e Institut Cartogràfic 
de Catalunya, Acta Geologica Hispanica, 34-1999). 
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area is glaciated (PALLAS, 1996) with several ice 
caps and valley glaciers, most of them tenninating as 
tidewater glaciers (fig. 1). Three main physiographic 
units characterize the island (PALLÀS, 1996, p. 13): the 
high mountain area, located in the eastem part 
between Renier and Bamard points, with altitudes up 
to almost 1,800 m ASL (Mount Friesland); the 
medi um mountain area, to the west of the latter, 
between Moon and South Bays, with maximum 
altitudes around 400 m, but that can go up to 800 m in 
Mount Bowles; and the low relief area that occupy ali 
the central and west parts of the island, characterized 
by gentle slopes generally under 400 m ASL, but 
culminating at Snow Peak (428 m). 

The two mapped sites are located in the medium 
mountain area, in the north part of Hurd Peninsula 
(fig. 2). The bedrock is the Myers Blutf tormation 
formed by a sequence of turbidites atfected by low­
grade metamorphism (ARCHE et ai., 1992). Both sites 
relate to recently (Holocene) deglaciated areas in the 
downstream section of two adjacent valleys, the 
Spanish Antarctic Station (SAS) valley and the NE 
valley. The coastal fringe presents a raised beach 
system (MARTiNEZ DE PISÓN et aI., 1991; LÓPEZ-MAIUi­
NEZ et ai., 1992a and b; PALLAS et ai., 1995). The alti­
tudes in the mapped areas vary from sea levei up to 110 
m ASL. Glacial, fluvioglacial, marine and periglacial 
landforms and deposits are represented and the sedi­
mentological and geomorphological relationships 
between them make this a very interesting area in a 
geomorphological perspective. For more infonnation 
reading of the artic1es mentioned above is suggested. 
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Fig. 2 - Location of the study arcas in Northern Hurd Pcninsula (I 
- NE Valley map, 2 - Spanish Cove map, SAS - Spanish 
Antarctic Station). 
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3. GENERAL PRINCIPLES OF THE KYNEMATIC 

GPS SYSTEM 

The GPS was conceived to indicate positions in 
the Earth surface in any place independently of the 
meteorological conditions. For calculating the travel­
Eng time of a signal from a satellite to the receiver, 
specific codes are used. These codes allow the posi­
tioning with a precision of about 100 m. 

However, if the GPS is located in a known posi­
tion, its data can be used to correct most of the errors 
that are intrinsic to the system. The correction factors 
can be transmitted via radio to another GPS receiver in 
the area that uses them to achieve better accuracy 
(between 2 and 5 m). This technique is called ditfer­
ential GPS (DGPS) (LEICK, 1990; SEEBER, 1994). 

Ifthe carrier phase ofthe satellite signal is used in 
combination with the codes, better precision can be 
obtained. The calculation of the distance between the 
receiver and the sattelite is much more accurate, but 
also more difficult to calculate, because of the ambi­
guity: the number of fuU carrier phase cycles between 
the reeeiver and the satellite in the begining of the 
observation. While ambiguity remains unknown this 
higher precision levei eannot be achieved. The whole 
process lasts usually some minutes. 

If a GPS in a known position is used in arder to 
calculate the system errors and ambiguities, it is pos­
sible to send the corrections via radio to other 
receivers with similar characteristics. These receivers 
are then able to calculate their positions in real-time 

Fig. 2 - Localização das áreas de estudo no sector Norte da 
Península Hurd (I - Mapa do Vale NE, 2 - Mapa da Praia 
Espanhola, SAS - Base Antárctida Espanhola). 
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