
RESEARCH TOPIC:
Mélanges, mélange forming processes and associated natural hazards in modern and 
ancient accretionary complexes.

PARTICIPANTS  :  
Gianni Balestro, Simona Cavagna, Andrea Festa (Università di Torino), 

COLLABORATIONS:
Juan Luis Alonso (Universitad de Oviedo, Spain), Erica Bicchi (ESAIP, France), Giulia 
Codegone (Politecnico di Torino),Yildirim Dilek (Miami University, USA), Kiichiro 
Kawamura (Yamaguchi University, Japan), Kei Ogata (UNIS Svalbard, Norway), Gian 
Andrea Pini (Università di Bologna), Michael Strasser (ETH Zurich, Switzerland), Paola 
Tartarotti (Università di Milano).

RESEARCH DESCRIPTION:
Mélanges represent disrupted and chaotic rock units including sedimentary, magmatic and 
metamorphic  rocks  (often  as  exotic  blocks)  mixed  by  stratal  disruption  and  tectonic, 
diapiric  and/or  sedimentary  processes.  Although  mélanges  may  characterize  diverse 
geodynamic environments of formation, they are commonly associated with subduction 
and obduction of oceanic crust, continental collision, and intra-continental deformation. In 
these  cases,  mélanges  are  cogenetic  with  deformation  and  uplift  of  ophiolites, 
emplacement  of  thrust  and  nappe  sheets,  onset  and  evolution  of  foreland  basins, 
submarine landslides (olistostromes) and seismic activities. They are also involved in the 
general  dynamics  and  mechanical  stability  of  the  accretionary  and  orogenic  wedges, 
participating in (or being the product of) the redistribution of earth materials through the 
processes  of  offscraping,  underplating,  mass-transport  movements  (MTD,  subduction 
channels (flow mélanges), and mud diapirism.
In  this  complex  scenario,  it  is  not  uncommon  that  a  mélange  in  any  region  may  be 
identified and described with different names, and varying interpretations and models may 
be developed for its evolution as a result  of  different backgrounds of the investigating 
geoscientists and different tools of investigation. 
The aim of  this  project  is  to  better  document:  (i)  the  criteria  helpful  for  distinguishing 
mélanges  formed  at  different  structural  levels  by  different  processes  and  their 
superposition; (ii) the  role of mélanges in controlling the dynamics, mechanical stability 
and morphology of accretionary complex and the repeated shift from tectonic accretion to  
erosion; (iii) the role of mélanges in seismogenesis and formation of submarine landslides 
and mitigation of related hazards (e.g., tsunamis); (iv) the relationships between mélanges 
and geodynamic settings of formation to upgrade our former classification of mélanges.
The research project is developed through the comparative analyses of different types of 
mélanges in both modern (Nankai accretionary wedge – IODP Expeditions “NaTroSLIDE”) 
and ancient  (Apennines and W-Alps  in  Italy,  Sierra Nevada in  California  and Central-
Northern  Appalachians in  Pennsylvania  and New York,  USA; Argentina pre-Cordillera) 
accretionary complexes. 
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