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I’m GEOMORPHOLOGIST 
Specialist of glacial environments and Pleistocene fluvial systems  

I’m also GEOGRAPHER 
A discipline which spans social sciences and the natural sciences 

« PRESERVATYON OF NATURAL HETITAGE »  a subject at the crossroad  
of social sciences and the natural sciences  

BIOTIC (i.e. fauna and flora) versus ABIOTIC (i.e. Geology and Geomorphology) 

My talk focuses on ABIOTIC  HERITAGE 

First of all, what is the difference between Geology and Geomorphology? 



Geology focuses on the rocks (nature and layout) 
 in order to understand the evolution of the terrestrial crust 



GEOMORPHOLOGY is the science of the RELIEF 
It focuses on the landscape (i.e. the topographic shapes) 

Williams Morris Davis  
Pr. Univ. Havard 

(1850-1934) 

Founder of a new discipline 
the « physiography » 

now named 
« geomorphology » 



GEOMORPHOLOGY is the science of the RELIEF 
It focuses on the landscape (i.e. the topographic shapes) 

Landscape as an interface 

Geologic structure 

Erosion 
(agent, process, system)  

Erosion 
(agent, process, system)  



GEOMORPHOLOGY is the science of the RELIEF 
It focuses on the landscape (i.e. the topographic shapes) 

Map of erosional system in the world (after Tricart, 1972) 



GEOMORPHOLOGY is the science of the RELIEF 
It focuses on the landscape (i.e. the topographic shapes) 

The RELIEF is the framework of the LANDSCAPE 

It controls its VOLUME, its DEPTH OF THE FIELD 
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The concept of LANDSCAPE IS POLYSEMOUS 

Chinese paintings, Song dynasty  around 1050 

Panorama of Toledo by El Greco (1541-1614) 

The lanscape from artist paintings' point of view 



The concept of LANDSCAPE IS POLYSEMOUS 

Aiguilles Arve from the maurienne valley 

The lanscape in the publicity 

Le puy de Dome Cantal 

logo of famous french mineral waters… 



The landscape from military’s point of view 

The concept of LANDSCAPE IS POLYSEMOUS 



The concept of LANDSCAPE IS POLYSEMOUS 
The landscape from children’s point of view 



THE LANDSCAPE IS ABSOLUTLY SUBJECTIVE!!! 

However, for SCIENTISTS,  
the landscape can be OBJECTIVE…  
That supposes the development of  

METHODOLOGICAL GRIDS 
in order to analyse the landscape  

on the basis of OBJECTIVE CRITERIA 



First attemp of a global and systematic analyse  

Territorial Natural complex of Beroutchachvili 

Landscape as a SYSTEME… 

…in which  
homogenous parts 
(named « stations)  
are delineated  



First attemp of a global and systematic analyse  

Territorial Natural complex of Beroutchachvili 

Methodological approach 
Means…. 
(i) Detailed description of the 
components of the system. 
(ii) Quantification of the flux  
between the components 
of the system. 



The concept of GEOSYSTEME after G. BERTRAND 



For geomorphologists, the methodological grid focus 
on the ABIOTC COMPONENT OF THE GEOSYSTEME 

To identify in the landscape what are the shapes  
that provide data  

*on erosional processes 
*on the relief history at several time scales 



GEOSITE AND GEOMORPHOSITES 

A geosite is a place that allows elements and 
phenomena interesting to the understand the 

geology to be observed 

GEOTOPE/GEOFACIES/GEOSYSTEME :  
a question of spatial scale 

A geomorphosite is a singular kind of geosite,  
a geosite with a geomorphological interest. 



GEOSITE AND GEOMORPHOSITES 

Two concepts associated with the trend of reviving 
HERITAGE of the « natural » environments. 

Identifying as heritage needs 
(i) Some social recognition of the value of the object 

(ii) Thus the determination to pass it to the future 
generations 



THE NOTION OF HERITAGE HAS 
BECOME MORE AND MORE INCLUSIVE 

From Perret, 2014  



Loi de 1906 sur la protection des sites et monuments naturels de caractère artistique 

Les propriété seront invités à prendre l’engagement de ne détruire ni de modifier l’état des 
lieux ou leur aspect….  

Cette commission dressera une liste des propriétés foncières dont la conservation peut avoir 
au point de vue artistique ou pittoresque un intérêt général. 

Si engagement est donné, la propriété sera classée. 

Si l’engagement est refusé, le Préfét (…..) pourra engager l’expropriation .  



Recent development of the notion of GEODIVERSITE 
by analogy with the notion of BIODIVERSTY 

From Perret, 2014  



Recent development of the notion of GEODIVERSITE 
by analogy with the notion of BIODIVERSTY 

To improve the social 
recognition of the 

GEODIVERSTY,  
we have to communicate 

on the links between 
geoscoences and society. 

From Perret, 2014  



GEOSITE AND GEOMORPHOSITES 
On which criteria is based their heritage value? 

From Reynard, 2009 



Analysis grid in order to identify the global value of the 
Aiguille Rouge massive (French Alps) 

From Giusti, 2013  



Chaotic boulders in granitic basement  
Built by a sequence of processes that occur in different environmental contexts. 



http://www.geowiki.fr/index.php?title=Image:Granite._Monts_d'Ambazac.jpg


Some examples of shapes emblematic of a specific process 

Centimetric hollows built by haloclastie Madagascar’s lavaka  

Solifluction lobe Rock glacier 



At landscape scale, it is never a single process that must be 
mobilized to understand  the significance of a geomorphosite 

Glacis via diffuse Runoff 

Badland via concentrated Runoff 

Shape controled 
by structural layout 



At landscape scale, it is never a single process that must be 
mobilized to understand  the significance of a geomorphosite 

Top-flatted mountains 



Glacial cirque, Pyrenees  Sognefjord, Norway 

Glacial trough valley 
of  Lauterbrunnen, Alps.  

Some examples of typical glacial shapes 



Some examples of typical glacial shapes 



Many thanks for your attention… 


