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INTRODUCTION 

Since Oligocene, the Andes of Ecuador are caracterized by an calcalcaline volcanic arc related to the 
subduction of the Pacific plate beneath the continental margin of the Andes. In southern Ecuador, 
emplacement chronology and modalities of this volcanism remain badly constrained. However, published 
radiometric data (Kennerley, 1980; Barberi et al., 1988; Lavenu et al., 1992) evidence several volcanic pulses, 
ranging from Oligocene to Early Pliocene. Large volcanic deposits, named Tarqui Formation, are considered of 
latest Pleistocene (Bristow & Hoffstetter, 1977). However, it seems that most of this outcrops are older, 
Pliocene to Pleistocene, and in some cases Miocene in age. 

1 - Study area and methods of analysis 
Quarcmairc 

m. 
O l i g d n e  a The aim of the present work is to cartography m p16isabne volcanic deposits previously assigned to the Tarqui 
rc-o~igaenc Formation (Baldock, 1982) from the southwestern 

Cordillera of Ecuador using satellite1 data and field - control (fig. 1). 
U 

We define as "Pedernales Formation", the oldest terms of this 
,. deposits that we consider to be of Pliocene to Pleistocene in age and, as 

"Quimsacocha volcanism" the younger terms made of overlying dacitic 
and andesitic lava-flows of a an eroded and poorly conserved volcanic 

The spacial data we used are extract from a Landsat Th4 scene of 
7 bands adquiered the 02/03/1990 at 14hrs49mn05sec TU and we 

Figure 1 : Situation of the study 
zone Quaternay. Oligocene 
to Miocene, Pre-Oligocene 
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Figure 2 : Mapping of the Oligo-miocene and Figure 4 : Image of unsupervised clustering 
Plio-Quaternay volcanisms classification 
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- classical methodes of image-processing : colored compositons, automatic unsupervised multispectral 
clustering classification (Diday, 1971) and automatic labelling of a binary image (Legeley et al., 1995), 

- Principal Components Analysis (PCA) that improves contrasts of the image so as of the geological 
structures and the main litological units (Vandemelbrouck et al., 1993), 

- morphological transformations on binary images (Serra, 1982; Callot et al., 1994) and greytone images 
(Crespo et al., 1993; Serra, 1988). 

2 - The mapping of ~ l i o - ~ u a t e r n a r ~  volcanism 

The Plio-Quaternary volcanic deposits crop out largely in the southern p.art of the image but acces to 
the outcrops is not easy. The extension bounds of these deposits are relatively detectable except in the 
northeastern part where their limits with older volcanic outcrops of Oligo-Miocene age are unclear. In a first 
step, we tried to determine the bound between both volcanism by caracterizing first the recent volcanic 
deposits and then the older one. The result is shown on Fig.2. 

3 - The mapping of the  "Quimsacocha volcanism" 

On the image of the first Principal Component calculated from all the bands (except Bd 6, thermal 
band), shows the center of the volcano in dark grey color (fig. 3a). The image was smoothed using an 
alternative filter whose aim is to realize a closing and opening by geodesic reconstruction (fig. 3b). 

For the Plio-Quaternay volcanic deposits, the study was on the Quimsacocha volcanism. In order to 
automatically subdivide the image, we use the unsupervised multidimensional clustering classification; we 
limited at 6 the number of classes (fig. 4), the last one comprising clouds and shadows. Each class was 
individualy processed and then they were put together. This automatic cartography (Fig.5a) has been tested 
during a short field trip in the study zone. On the basis of the new field observations we modified the 
automatic cartography and improved it (Fig 5b). 

CONCLUSION 

In the present study, Landsat TM imagery facilitated the indentification of two recent volcanic 
formations and the determination of the extension : the Pedernales Formation of probable Pliocene to 
Pleistocene age and the somewhat younger overlying Quimsacocha volcanism. 

With "Mathematical Morphological processing" applied on satellital data we obtained an acceptable a 
cartographical document without manual intervention (Fig.5a) that was then improved by field data (Fig.5b). 
However, to the north, processing results were unsuffisant to separate clearly the Plio-Quaternary volcanic 
deposits from the Oligo-Miocene ones and the bounds were better defined using field data. The delimitation of 
the Quimsacocha volcanism was made difficult by the strong erosion suffered by the volcanic center on one 
hand and by the abondant superficiels deposits that soft differences between the Pedernales formation and the 
Quimsacocha volcanic cover on other hand. However, the crater of the Quimsacocha volcanoe was clearly 
located on the image : it's a large depression of approximately 5 km of diameter whose ground is plane. This 
morphology and structural observations on the crater are in agreement with a caldera structure Perez (1990). 
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