
Conference

“Ice deformation, from the model material to ice in natural environments”

November 7th – 9th 2011, Grenoble, France.

Scientific report and Financial report
M. Montagnat, J. Weiss, LGGE, May 10th, 2012.

Summary

The  roots  of  glaciology  were  initially  high  up  in  the  mountains,  walking  on  glaciers  to 
observe, describe and measure in the field those objects which have forever fascinated and, in 
early days, sometimes frightened mankind. Microscopic details and properties of the material 
ice were not at first glance the main preoccupation of the pioneers of glaciology. In other 
words, glaciology was not “iceology”, even so “glace” means “ice” in French. 
However, as science moved on, it became clearer and clearer that a detailed knowledge of ice 
physics and mechanics from the atomic scale is an essential step towards an understanding of 
glaciers, ice sheets, or sea ice. Indeed, dislocation motion and ice microstructure control the 
flow of glaciers, metamorphism processes at the snow crystal scale the properties of a snow 
cover, and the physics of ice fracture the evolution of Arctic sea ice. 
To bridge  the  microstructural  scale  to  geophysical  scales  was  one  of  the  purpose  of  the 
MicroDICE  Conference  “Ice  deformation:  from  the  model  material  to  ice  in  natural 
environments” which was held in Grenoble on 7-9 November 2011 at the MINATEC center, 
sponsored  by  the  Micro-DICE  project  of  the  European  Science  Foundation,  and  with 
administrative  support  of  the  IGS.  This symposium was also  the  occasion  to  honor  Paul 
Duval, Emeritus “Directeur de Recherche” at the Laboratoire de Glaciologie et Géophysique 
de l’Environnement”. During his career, Paul became a world leading scientist on the physics 
of ice deformation. But, beyond his fundamental advances on creep and recrystallization of 
the  material  ice,  Paul  always  tried  to  analyze  the  consequences  of  such  micro-scale 
mechanisms on the large scale behavior of glaciers, ice sheets, or even icy moons. In that 
sense,  the  Micro-DICE  conference,  with  its  great  diversity  of  topics,  was  in  a  perfect 
agreement with the Paul’s contribution to glaciology and material science.
The conference brought together about 85 scientists from 17 countries all around the world, 
presenting keynote lectures or recent advances on subjects as various as ice sheet flow, sea ice 
fracturing, recrystallization processes in ice, icy moons, snow structure, ice cream physics, 
and  more.  Beyond  “glaciology”,  presentations  on  collective  dislocation  dynamics, 
recrystallization in metals, or crack growth in heterogeneous media, stressed the role of ice as 
a  model  material  to  tackle  various  fundamental  problems  in  material  science,  a  role 
recognized by Paul Duval for a long time.
In addition to these various communications, the organization created a friendly atmosphere 
during breaks and lunches, allowing everybody to exchange and discuss around a (French !) 
glass of wine and a piece of local cheese! This way, this MicroDICE conference confirmed 
that ice physics, mechanics and glaciology is more than ever an “hot” topic that can learn 
from, but also teach to other fields of physics and geophysics.



Organization

Organizing Committee: Maurine Montagnat, Denis Samyn, Jens Rössiger, Paul Bons,  
Martyn Drury.

Scientific Committee: Maurine Montagnat, Olivier Castelnau, Denis Samyn, Paul Bons

website  :  http://microdice.eu/activities/past/ice-deformation-from-the-model-material-to-
polar-ice/

Description of the event:

The first day was devoted to the theme “ice as a model material”, and therefore was 
named the “Paul Duval's day”. 
During this first day, both ductile and brittle behavior of ice, from the dislocation scale to the  
polycrystal scale were evoked.
The aim of this day was to emerge the links between the study performed on ice and on other 
materials.  The  sessions  were  oriented  toward  the  “materials  science”  perspectives,  with 
presentation  concerning  the  overall  understanding  of  physical  mechanisms  for  material 
deformation  behaviors  in  general.  We  could  emphasis  the  contribution  of  ice  studies  to 
progress  in  the  analyses  and  modeling  of  heterogeneous  mechanical  behavior  in 
polycrystalline materials. This contribution was presented on both the experimental and the 
modeling aspects.
A session was devoted to the brittle behavior of ice. A special part was devoted to the new 
elasto-brittle mechanical modeling of see ice behavior and its implication on the modeling of 
sea ice – climate interaction. 
During this day five invited talks were given.
This day ended with an ice breaker and the first poster session.

The  presentations  given  during  the  second  day  focused  on  ice  rheology,  and  its 
implication in the understanding of ice behavior in natural environments and in industry.
This  day started  with some presentations  about  laboratory experiments  aiming at  a  better 
understanding of the mechanical behavior of ice at various levels of complexity. The second 
part was devoted to some “applied studies” of ice, with an invited presentation on ice/snow 
friction applied to the development of snow tire or the improvement of the curling techniques.
The oral presentations ended with a special session about ice in extraterrestrial environments 
which pointed out the crucial role of ice rheology law on the understanding of the behavior of 
large, unattainable icy bodies.
The afternoon ended with a two-hours poster session and beer party which really was a nice 
time for exchange and build-up of collaborations.
An evening seminar  was given about  the  modeling of  snow avalanches  from a materials 
science point of view.
Four invited talks were given.

During the third day, we evoked the field and experimental techniques to characterize 
the ice and snow microstructure. 
During the first  session, techniques applied to borehole (large scale) measurements,  down 
lattice  misorientation  (small  scale)  were  presented.  A  focus  was  further  given  on  the 
interpretations of the measurements.
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The afternoon sessions were devoted to the modeling from the polycrystal scale to the ice-
sheet scale, with various modeling techniques (from mean-field to Finite Element).
Three invited talks were given.

Results and impacts:

This conference was the first one to focus on ice deformation behavior with a volunteer link 
with materials science in general. 
Therefore,  this  conference  enabled  a  fruitful  meeting  between  glaciologists,  materials 
scientists and geologists. 
Discussions  were  very  animated  around  the  understanding  of  fundamental  physical 
mechanisms, but also on the interest to transfer techniques between fields. 
Being able to cover ranges from dislocation to large ice-sheet scales allowed to understand 
better the various degrees of complexity necessary to solve each independent question. 

The  discussions  and presentations  also enlightened the  “hot”  subjects  for  which a  strong 
interest is emerging, and toward which efforts must concentrate for a better understanding and 
modeling.

This conference was therefore very well adapted to a mi-term in the Micro-DICE project, to 
present a state of the art, to build collaborations, and to emerge scientific themes to focus on.

On success marker for the conference was the number of “non glaciologist” participants, as an 
evidence for the interest of ice deformation studies, far beyond the themes of ice sheets and 
glaciers!

Financial support: 

Main support from ESF : 60 000 euros 
Secondary support from IGS, CNRS, UJF- Grenoble I, METRO, Ville de Grenoble : 3900 
euros

Financial report, details :
Details of the financial reports are provided in a following table.
On the ESF site, the figures were provided as explain below :

– accommodation = conference room + some hotel fees for invited speakers (listed in 
the table)

– travel = all individual reimbursement for invited participants (listed in the table)
– meal = fees for lunches, breaks, and cocktail included in the registration fees
– co-sponsorship = registrations, and co-sponsorship founded by the convener
– local  administrative  cost  = floralis  company costs  + books of abstracts  (there is  a 

mistake in the table, there were no cost for “Pack conferencier”, but only 1550 euros 
for books of abstract, instead of 1000 + 950)



Financial report table (provided by Floralis)
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Program:









List of participants: 





Pictures: 

The audience listens attentively to Erland Schulson's presentation.

Colleagues from the LGGE modeling their special “Paul Duval” T-shirts



A fine display of IGS ties 

The poster session



Delegates enjoying a coffee break against the impressive backdrop of the Belledonne Massif.


