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Several speakers mentioned the possibility of using new Remote 
Sensing methods for the recognition, mapping and even monitoring of 
landslides and other mass movements. Mr. Cotecehia showed us the 
first-day satellite imagery from southern Italy and he mentioned that 
thermal infrared imagery can be useful for regional mapping of mass 
movements.  Mr. Novosad has just now showed us a thermal scanning 
image and told us that he will try to use thermal scanning for the 
monitoring of slope-movements. 

I think it is about time to make a few critical remarks on the application 
possibilities of the above mentioned remote sensing methods for our 
type of work. Experience in my work at the International Institute for 
Aerial Survey and Earth Sciences has shown that the application in 
slope instability mapping is of a very limited importance. The reasons 
are the following: 

Sa t e l l i t e - image ry  (as shown by Mr. Cotecchia) is not normal photo- 
graphy, but based on a scanning procedure. The image is composed of 
lines. The image lines are subdivided into individual image points, the 
so-called pixels. These pixels contain the integral information of an 
area on the earth's surface, with a size of approximately 80 x 80 m. 
This makes it impossible to distinguish linear elements such as cracks, 
outlines of sliding masses, etc. unless they are very strong in contrast 
and more than 50 m wide, which seldom happens. 

T h e r m a l  image ry  (as shown by Mr. Novosad) shows beautiful 
colours, but application under field conditions is extremely difficult. 
The problem is that the temperature differences, on which the imagery 
is based can be due to many different factors: 

- -  presence of water (on the surface, in the soil, in the rock) 

- -  differences in thermal coefficients of the materials 

- -  sunshine/shadow 

- -  presence of vegetation 

- -  influence of wind 

- -  others. 

When thermal imagery should be used as a means of detection of slope 
movements, it must be perfectly sure that the information on the image 
is not influenced by any other disturbing factor. Under  field conditions 
this will be very difficult to accomplish. 

As far as I know by experience, which is confirmed by others users of re- 
mote sensing techniques for slope instability investigations, the best 
type of imagery for this type of work is co lour  aer ia l  p h o t o g r a p h y  
at a scale ranging between 1 : 5,000 and 1 : 15,000. Apart  from the 
very high quality of topographic detail, aerial photography offers the 
advantage of s t e r e o s c o p i c  vision,  which reveals the morphological 
details that are often the characteristic phenomena related with slope 
instability. 
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A good deal of attention has recently been focused on the contribution 
of amorphous matter to the properties of Canadian sensitive clays 
(McKyes et al., 1974; Bentley and Smalley, 1978). It was interesting to 
note, therefore, the comments of Cancelli (1977) on the mineralogy of 
slip surface gauge found in Pliocene clay. Cancelli (1977) observed, 
"amorphous materials in indeterminable, but quantitatively remark- 
able percentage". The oceurence of amorphous matter in systems that 
have undergone predominantly physical weathering suggests that its 
distribution may be more widespread than is appreciated at the present 
time. The presence of amorphous matter in a "soil" system not only 
increases the difficulty of quantitative mineral assessment but it can 
also contribute to the "soil" fabric and thus may be reflected in the 
geotechnical properties. 

Amorphous  matter may adhere to cystalline particles rendering them 
immune to x-ray diffraction analysis. The quantity of amorphous 
matter present can vary from one sample to another, therefore a direct 
comparison between XRD data cannot be obtained without prior 
removal of the non-cystalline material. The removal process is 
somewhat laborious, involving selective dissolution of the amorphous 
material (Segalen, 1968), and so an alternative method for mineral 
assessment may be more suitable for the engineering geologist. 
Thermal analysis in the form of differential thermal analysis (DTA) has 
been used extensively over the past decades (Grim, 1968). However 
D T A  can be complemented by thermogravimetric analysis (Keatch 
and Dollimore, 1975) where the direct values of weight loss can be used 
to calculate the thermally unstable minerals (viz. layer silicate and 
carbonate minerals). When used in conjunction with thermoanalytical 
curves (Liptay, 1971-1974) and thermal standards (Smalley et al., 
1977) these techniques overcome the problems associated with 
amorphous matter and enable accurate mineral assessment. 

The precise role of amorphous matter in a sedimentological and 
geotechnical sense is not fully understood. However there is evidence 
that this material can behave as an efficient cementing agent (Quigley, 
1968). The quantity of amorphous matter in certain sensitive clays, for 
example, varies between 10 - -  30 % (Bentley and Smalley, 1978) and 
it appears to contribute significantly to the undisturbed compressive 
strength (Conlon, 1966). The electrical charge possessed by the 

amorphous matter appears to control the adherance properties. In the 
clay samples studied by McKyes et al. (1974) there was preferential 
adherance onto the electrically inert mineral particles (viz. quartz, 
feldspars and hornblende). Under  certain conditions the electrical 
charge may also enable the amorphous matter to respond to a change in 
the electrolytic environment in the manner described by Rosenqvist 
(1975). 
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