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Editorial

BY JeaN-FraNÇoIS StÉPHaN, DIrector oF 

cNrS’S NatIoNal INStItute For eartH 

ScIeNceS aND aStroNoMy (INSu).

�Is the Mediterranean a “research 
 subject” in itself? The answer is a 
 resounding “yes” for the French organiza-
tions involved in the CNRS-instigated 
MISTRALS program, which has just held 
its first symposium in Malta. The 
Mediterranean Basin can be regarded as 
an entity in which humans, ecosystems, 
and physical environments act and inter-
act. It is organized around an enclosed 
sea that dictates many of its features, 
making it a relatively well-defined 
 research subject, quite modest in size 
compared to other regions of the world. 

Yet to untangle its complexity and 
anticipate its evolution over the coming 
century, research must favor interdisci-
plinary approaches, both within and 
 between each a spect of the 
“Mediterranean ecosystem.”

It is this comprehensive, inclusive, 
and coordinated approach that makes 
MISTRALS both unique and attractive. 
Momentum is building and each 
Mediterranean country is wholehear-
tedly adopting this program. CNRS has 
 decided to actively contribute to the 
 establishment, on March 30, of a 
Mediterranean office in Malta, a symbolic 
location for a long-term strategic com-
mitment. The countries of the 
Mediterranean Basin are faced with 
major hurdles. Research will shed light on 
their underlying causes and potential 
evolution so as to meet forthcoming 
challenges more effectively. In this  issue’s 
cover story, CNRS International Magazine 
focuses on these challenges and the 
 research already underway. 
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Breaking news
  

O
n September 23, as this issue 
went to press, the astounding 
news broke out: researchers had 

clocked neutrinos traveling faster than 
the speed of light.  

This observation was made by the 
OPERA1 experiment, designed to study 
neutrinos emitted by CERN’s SPS2 accel-
erator, at the Franco-Swiss border, and 
detected 730 km away at the LNGS under-
ground laboratory3 in Gran Sasso, Italy. In 
the 15,000 neutrino events measured by 
OPERA, the particles systematically 
 arrived 60 nanoseconds earlier than 
 expected if they had traveled at the speed 
of light, indicating an increase in velocity 

of 20 parts per million above the cosmic 
speed limit. In other words, after a 730 km 
run, neutrinos crossed the finish line 20 
meters ahead of hypothetical photons that 
would have traveled the same distance.

“The system set up at CERN allows us 
to measure the flight time of neutrinos 
with nanosecond accuracy, and we have 
 measured the distance between both sites 
to within 20 cm. We are therefore very 
confident in our results,” explains CNRS 
researcher Dario Autiero, from IPNL,4 
who led the study. Yet researchers are very 
cautious and do not exclude that this 
surprising result could be due to some as 
yet unidentified experimental flaw. 

“This result comes as a complete 
 surprise,” said OPERA spokesperson 
Antonio Ereditato, from the University of 
Bern. “After many months of studies and 
cross-checks, we have not been able to 
explain the effect in terms of known sys-
tematic uncertainties. OPERA research-
ers and the entire community of particle 
physicists will have to conduct additional 
studies to confirm the result and investi-
gate the nature of the observed effect.”  

According to Einstein’s theory of 
 relativity, on which the whole of modern 
physics is based, nothing can travel faster 
than light. Confirmation of the results 
obtained by the OPERA experiment 
would thus mean a complete revolution of 
current physics, and could open entirely 
new theoretical perspectives.

“The potential impact on science is 
too big to draw immediate conclusions, or 
attempt physics interpretations,” added 
Ereditato. A seminar was held at CERN 
on the same day, “to invite scrutiny  
from the broader particle physics 
community.” 
01.  Oscillation Project with Emulsion-tRacking 

Apparatus.
02. Super Proton Synchrotron.
03. Laboratori Nazionali del Gran Sasso.
04.  Institut de physique nucléaire de Lyon (CNRS / 

Université Lyon-I).

 Neutrinos: 
Faster than Light?

Laurent WauquIez
Minister for Higher Education and Research
w� as part of a recent government 
reshuffle, Laurent Wauquiez was 
named France’s Higher education 
and research Minister. He 
replaces Valérie Pécresse, who 
has been appointed Minister for 
national Budget, Public accounts 

and State reform. Born in 1975, 
Laurent Wauquiez is a graduate 
of France’s ecole normale 
supérieure, holds a post-
graduate degree in history and in 
public law, and is a former 
student of the ecole nationale 

d’administration dedicated to 
the training of France’s senior 
civil servants.  
He is the mayor of the town of Le 
Puy-en-Velay (Haute-Loire), and 
was, since november 2010, 
Minister for european affairs.

q Diagram of the 
experiment, 
showing the 
distance traveled 
by neutrinos, 
between cern 
and the lngs 
laboratory in gran 
sasso. 

d
R

©
 J.

-M
. f

A
d

Ay
/C

N
R

S 
Ph

O
tO

th
èq

U
E

the film Faster than 
light? and a photo 

report are available 
on the online version 

of the magazine. 
> www.cnrs.fr/
cnrsmagazine

http://www.cnrs.fr/
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awards i

 CNRS Gold Medal 
 Jules hoffmann receives 
 nobel Prize in Medicine
w� Biologist Jules Hoffmann strings together the accolades. this specialist 
in insect innate immunity1 has been awarded the nobel Prize in Physiology 
or Medicine only a few days after receiving CnrS 2011 Gold Medal, France’s 
most prestigious scientific distinction.

�Born in Luxembourg in 1941, Hoffmann obtained his PhD in 
experimental biology in 1969 at the university of Strasbourg. a researcher 
at CnrS since 1964, he set up his own laboratory at the Institute for 
Molecular and Cell Biology in Strasbourg (IBMC),2 which he directed from 
1994 to 2006.

�Hoffmann‘s early works focused on the role of steroid hormones—
particularly ecdysone—on the development and reproduction of 
insects. In the late 1980s, Hoffmann and his team started using 
Drosophila as a model system for the study of innate immunity. 
they discovered and characterized around 20 antimicrobial 
peptides in Drosophila, some of which were later shown to be 
conserved in mammals, including man. In 1996, Hoffmann’s team 
made a major breakthrough by showing for the first time that a 
transmembrane receptor, the toll receptor, known for its role in 
Drosophila’s embryonic development, was involved in the immune 
response following a fungal infection. they demonstrated that the 
infection could trigger the intracellular signaling cascade leading to 
the expression of genes coding for powerful antimicrobial peptides 
that destroy the infectious invaders. this then led to the discovery 
of an entire family of similar receptors in humans, named 
“toll-Like receptors” (tLr), which play a role in the 
activation and amplification of the adaptive 
immune response in vertebrates.

�the work initiated by Hoffmann and his 
collaborators on Drosophila has had 
considerable repercussions on the  
re-evaluation of the role of innate immunity 
in mammals. More generally, the 
Drosophila model has enabled biologists 
throughout the world to make 
considerable progress in the study of 
certain human pathologies and in the 
understanding of memory, behavior, 
sleep, and nutrition phenomena.

�President of the French “académie 
des Sciences” in 2007 and 2008, 
Hoffmann is also a member of the 
academy of Sciences of the united 
States of america, Germany, and russia. 
In 2011 alone, he was also awarded  
the Keio Medical Science Prize, the 
Gairdner award for medical research, and  
the Shaw Prize in Life Science and Medicine. 

01.  Innate immunity is a front-line antimicrobial defense mechanism that 
fights infections in an immediate non-specific manner, unlike adaptive 
immunity which confers long-lasting immunity. 

02. Institut de biologie moléculaire et cellulaire (CNRS). 
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cnrs makes the headlines i

w�this large bifacial hand axe 
 featured on the cover of Nature is one 
of the characteristic Acheulian tools 
discovered by a franco-American team 
at the Kokiselei archeological site (West 
turkana, Kenya).1 the stratigraphic 
study places the first appearance of 
Acheulian technology 1.76 million years 
ago—some 350,000 years earlier than 
previously believed.

01.  C. J. Lepre et al., “An earlier origin for the 
Acheulian,” Nature, 2011. 477:82–5.

The World’s 
Oldest 
Acheulian Tools
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� 50
 new exoplanets
have just been discovered by HARPS, the 

exoplanet searcher of the Chile-based 

European Southern Observatory. Disclosed 

at the conference on Extreme Solar 

Systems (Sept. 11-17, Wyoming, US) by an 

international team of astronomers 

 including CNRS researchers, this 

impressive haul includes 16 super-Earths—

planets whose mass is comprised between 

one and ten times that of the Earth. 
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Senegal

BY vahé ter mInassIan

I
t’s late May in northeastern Senegal, the height of the 
dry season. We are standing in front of an 800-hectare plot 
of bushland, surrounded by a fence and dotted with small 
shrubs just a few decimeters tall. This is one of the first 

“building blocks” of the Great Green Wall. This ambitious 
project, inaugurated in July 2010 by Senegalese President 
Abdoulaye Wade, was the brainchild of former Nigerian 
President Olusegun Obasanjo. It officially 
gathers 11 African countries1 in a vast 
undertaking: the establishment, within 
15 years, of a 15-kilometer-wide strip of 
vegetation that will cross the entire 
African continent from west to east. It 
will link Dakar to Djibouti, an estimated 
distance of 7675 kilometers. The objective 
is to use this reforestation line, as well as 
the  associated development measures, to 
curb the desertification of the entire 
Sahara-Sahel zone, an impoverished 
 region that has been weakened by  massive 
emigration after the severe droughts of 
the 1970s and 80s.

A PHARAONIC PROJECT
This small plot of bushland is near the 
village of Widou, within the rural com-

munity of Tessékeré. It was here that 
CNRS established the first international 
Human-Environment Observatory 
(OHM.I)2 two years ago, to study the 
 social and environmental impact of this 
colossal project. And this was no 
 coincidence: already active in the region 
through the International Joint Unit 
(UMI) ESS,3 CNRS naturally  became 
involved in the scientific adventure of the 
Great Green Wall.4  “Our mission is not to 
make predictions, nor to provide 
 technical support to any of the participat-
ing governments, but rather to examine 
the scientific developments resulting 
from the establishment of the Great 
Green Wall,” explains CNRS anthropolo-
gist Gilles Boëtsch, director of the  
OHM.I and UMI ESS. 

Focusing on a 30-kilometer radius, 
the researchers evaluate the effects of the 
reforestation and economic development 
programs on both the area’s deteriorated 
environment and the quality of life of its 
inhabitants, the vast majority of whom 

are cattle breeders and nomads of the 
Peul ethnic group. “In all, we have about 
30 people working on research projects 
funded by the observatory,” says Axel 
Ducourneau, the CNRS engineer in 
charge of the OHM.I Tessékeré project. 
African and French scientists are cur-
rently conducting more than 20 studies 
on subjects ranging from rodents and 
birds, to the potential of local ligneous 
species, ethnobotanical issues, and the 
health and eating habits of local 
 populations. Overall, the objective is to 
determine the impact of this ambitious 
planting project in as many fields as 
 possible. Maïmouna Touré, a PhD 
 student at Cheikh Anta Diop University 
in Dakar (UCAD), is compiling data on 
the chronic diseases and epidemics that 
plague the region in order to anticipate 
 possible evolutions.

CROSSING PATHS
Camille Richbourg of the UMI ESS is 
studying governance issues associated 
with the Great Green Wall, while UCAD 
researcher Amath Thiaw is interested in 
the impact of the new protected bushland 
plots on the region’s soil and vegetation. 
Abdu Ka, a UCAD nutritional anthropol-
ogy student, is monitoring the 
 introduction of new foods through the 
creation of vegetable gardens. These 
 examples show the variety of ongoing 
research in Widou. Experts in soil 
 microbiology, flora or fauna, often work 
alongside specialists in medicine, anthro-
pology, and even political science. Social 
sciences are crucial to understanding the 
role of mankind in  desertification. 
Anyone who has camped out for two 

Environment� In�Senegal,�CNRS�researchers�are�investigating�the�effects�of�the�Great�
Green�Wall�initiative�in�the�fight�against�desertification.

�The�Green�Wall 
of Africa 

 ONLINE.

> www.grandemurailleverte.org

01 Plant nurseries have been created to supply species for the great green Wall. 02 Young shoots are planted in the 
designated plots during the rainy season, like this Balanites aegyptiaca, also known as desert date tree.

01 02

a documentary on the green Wall  and a photo gallery 
can be accessed on the online version of the magazine.
> www.cnrs.fr/cnrsmagazine

 africa

http://www.grandemurailleverte.org
http://www.cnrs.fr/cnrsmagazine
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plots in exchange for the right to harvest 
fodder, fruits, and gum arabic from them. 
The women are offered a vegetable garden 
for a three-year period in  exchange for 
working in the nursery cultivating the 
species selected to form the Great Green 
Wall. As a result, home cooking in Widou 
has been enriched with some distinctly 
non- Sahelian  ingredients like eggplant, 
 tomatoes, and salad greens.
01.�Burkina�Faso,�Chad,�Djibouti,�Eritrea,�Ethiopia,�Mali,�

Mauritania,�Niger,�Nigeria,�Senegal,�and�Sudan.
02.��Observatoire�Hommes-Milieux�International.
03.��Unité�Mixte�Internationale�Environnement,�santé,�

sociétés�(CNRS�/�CNRST�international�joint�unit�
(Burkina�Faso)�/�UCAD�(Senegal)�/�University�of�
Bamako�(Mali)).

04.��CNRS�has�contributed,�for�example,�through�the�
organization�of�international�conferences�and�
through�a�framework�agreement�between�the�AIRD�
(Agence�inter-établissements�de�recherche�pour�le�
développement),�of�which�it�is�a�member,�and�the�
Pan-African�Agency�of�the�Great�Green�Wall.

05.��Ecologie�microbienne�(CNRS�/�UCBL�/�Inra�/�VetAgro�
Sup).

nights in Widou would agree:  during the 
dry  season, the village operates a bore 
well, the only  watering hole within a 
30- kilometer  radius. Starting at 5:00 AM, 
the entire village is awakened by a mass 
chorus of bellowing as herds of zebu 
cattle, goats, and sheep converge on the 
watering troughs in a cloud of dust. Some 
8000 head of livestock trample across the 
ground every day, grazing every sprig of 
vegetation down to the roots. “Usually 
the damage is limited,” notes Aliou 
Guissé, a professor of botanical ecology at 
UCAD and deputy director of the 
OHM.I. “But when the region suffers 
from both brush fires and a chronic 
shortage of rainfall, it takes a long time 
for the land to recover.” The result is a loss 

contact InformatIon:
écologie microbienne, villeurbanne. 
 René Bally
 > rene.bally@univ-lyon1.fr

ess, Dakar. 
 Gilles Boëtsch
 > gilles.boetsch@univmed.fr

ohm.I, tessékéré. 
 Axel Ducourneau
 > axel.ducourneau@gmail.com04 the Widou bore well is the only source of water within a 30-km 

radius. During the dry season, its tank is often completely dry.

03 Widou, in northern senegal, is one of the first villages chosen to 
participate in the great green Wall project.

03

04
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of biodiversity and a reduction in plant 
cover density. “In just 20 years,  
plant cover has fallen from 500 plants  
per hectare to barely 50,” reports René 
Bally, a researcher at the CNRS Microbial 
Ecology unit in Lyon,5 who is supervising 
a project on soil  microbiology in  
Senegal. “This has tragic  consequences 
for the cattle,” he adds. “In extreme cases, 
they have nothing left to eat at the end of 
the dry  season.”

A PROMISING START
The Great Green Wall should help 
 improve the situation. But will it be 
enough to stop desertification? According 
to  on-site  experts, it’s too early to say. The 
successful outcome of the project, whose 
total cost is estimated at €250 million, 
will mostly depend on the political 
 commitment and financial resources it 
will attract. As of today, Senegal is the 
only country that has actually begun 
erecting its portion of the Wall. 
“Installations are planned on a 
545- kilometer  corridor of land with a 
population of 150,000,” reports Colonel 
Natar Cissé, director of the Senegalese 
agency in charge of the Great Green Wall. 
Encouraging success has already been 
achieved in the field: the people, at least 
in Widou, seem to support the  initiative, 
and the local operatives,  including volun-
teer students from Dakar, are very enthu-
siastic. The indigenous population is also 
getting  involved. The men maintain the 

 Initiated by the cnrs Institute of ecology 
and environment (Inee), these human-
environment observatories (ohm) study 
the consequences of large-scale anthropic 
actions on ecosystems and populations.

THE OHM NETWORK

mailto:rene.bally@univ-lyon1.fr
mailto:gilles.boetsch@univmed.fr
mailto:axel.ducourneau@gmail.com
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BY mark reynolds

N
 eutrinos are particles that travel at 
near-light speed, have no electric 
charge, and have almost no inter-

action with  matter. They are associated 
with other elementary particles called 
leptons, which come in three “flavors:” 
electrons, muons, and tauons. Neutrinos 
can  oscillate from one “flavor” to another, 
but this phenomenon is extremely diffi-
cult to observe, and so far, no one has ever 
 witnessed muon neutrinos transforming 
into electron neutrinos. Now, six such 
events have been observed at the T2K 
(Tokai to Kamioka)1 experiment in Japan, 
an international collaboration that aims 

to study neutrino particles and measure 
their oscillations. 

To do so, a high-energy muon 
 neutrino beam was generated at a particle 
accelerator in Tokai Japan. The beam was 
directed at the enormous Kamiokande 
detector, buried 1 km underground at 
Mount Kamioka, located 295 km away, 
hence the name Tokai to Kamioka. The 
detector recorded 88 neutrinos, of which 
six were electron neutrinos. “This means 
with 99 percent certainty that at least 
some of the output from the muon 
 neutrino beam has been detected in the 
act of oscillating,” explains Michel Gonin, 
from LLR,2 who participated in the 
experiment. 

Why are scientists so interested in 
neutrinos? “These particles make it pos-
sible to observe some asymmetry in our 
universe where other methods, such as 
strong interaction or electromagnetism, 
reach their limits,” explains Gonin. More 
specifically, the T2K experiment is part of 
a long-term objective to compare the be-
havior of neutrino and anti-neutrino 
particles. The differences between these 
particles may be a key explanation for the 
asymmetry that exists in the universe 
between the amount of matter and anti-
matter, also known as “CP violation.”

For now, due to the March earth-
quake, the international T2K experiment 
has been interrupted, but it will resume 
as soon as possible. Once its results are 
confirmed, and further experiments are 
carried out to characterize neutrino 
 oscillation phenomena, “physicists may 
be able to measure the asymmetry 
 between matter and anti-matter, and 
 explain the predominance of matter in 
the universe,” concludes Gonin. This 
would solve a fundamental mystery of 
astrophysics.
01.���K.�Abe�et�al.,�“Indication�of�Electron�Neutrino�

Appearance�from�an�Accelerator-Produced�Off-Axis�
Muon�Neutrino�Beam,”�Physical Review Letters,�
2011.�107:�041801.

02.���Laboratoire�Leprince-Ringuet�(CNRS�/�Ecole�
Polytechnique).

Particle�Physics� The�T2K�experiment�detected�muon�neutrinos�oscillating�into�
electron�neutrinos.�The�results�could�shed�light�on�why�the�universe�exists�as�it�does.

�Neutrinos�Caught�in

Transformation

contact InformatIon: 
ecole Polytechnique, llr, Palaiseau. 
 Michel Gonin 
 >� mgonin@in2p3.fr

Why are scientists so interested in 
neutrinos? “These particles make it pos-
sible to observe some asymmetry in our 
universe where other methods, such as 

 LepToNs. 

Leptons are 
elementary 

particles, of which 
electrons are stable 

and exist under 
normal conditions, 
and muon and tau 

leptons are created 
only in high-energy 
collisions and exist 
only briefly —they 

decay into electrons 
and create 

neutrinos in the 
process. 

q t2k researchers 
check the water-
filling inside the 
detector.

Palaiseau
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w� some 32,000 years. that is the age of crimean human 
remains recently analyzed by a franco-Ukrainian team 
involving cnrs researchers. as the oldest known Homo 
sapiens bones found in far southeast europe, the fossils not 
only shed light on ancient human societies, but also on how 
the european continent was colonized.1 

the 162 human bones from 5 or more individuals were 
found in an Upper Paleolithic layer of the Ukraine’s Buran-
kaya III shelter-cave.2 “their age was confirmed by french, 
german, and dutch labs,” explains sandrine Prat, who led the 
study.3

strangely, the site lacks sturdier long bones like tibias, 
while craniums that bear cut marks were detached from 
bodies. the team ascribes these quirks to ritual cannibalism 
or dissection for chosen remains to be disposed of 
elsewhere. this hypothesis is supported by a comparison 
with the site’s animal fossils: marrow was removed from 
antelope but not from human bones, implying that animals 
were hunted for food, and human bodies handled for 
non-dietary purposes. Beyond ancient practices, the find 
hints at how modern humans colonized europe, visibly 
“westwards from the southeast,” observes Prat. Indeed, the 
only european Homo sapiens bones predating the crimean 
remains are from romania (34,000 years) and russia (33,000 

years), while western european remains are more recent. 
further evidence of a westerly migration are the site’s 
ornaments and artifacts, traced to the gravettian tradition 
of small pointed blades, dated to 28-22,000 years in western 
europe. stéphane Péan of the mnHn,4 who also worked on 
the discovery, explains that Buran-kaya III, being more 
ancient still, points to “an eastern emergence of the 
european gravettian culture”.
01.��S.�Prat�et�al.,�“The�Oldest�

Anatomically�Modern�humans�
from�far�Southeast�Europe:�
Direct�Dating,�Culture�and�
Behavior,”�PLoS ONE,�2011.�6(6):�
e20834.

02.��Uncovered�in�1990�by�
archeologist�Alexander�yanevich�
(National�Academy�of�Sciences�of�
Ukraine).

03.��Dynamique�de�l’évolution�
humaine:�individus,�populations,�
espèces�(CNRS).

04.��Département�de�préhistoire�
(CNRS�/�Muséum�National�
d’histoire�Naturelle).

contact InformatIon: 
dynamique de l’évolution humaine, 
Paris.  
sandrine prat 
 > sandrine.prat@evolhum.cnrs.fr

mnHn, Paris
stéphane péan 
 > stpean@mnhn.fr

How Homo SapienS Colonized europe           BY fUI lee lUk
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BY elaIne coBBe

w� Millions of people across the world 
 suffer�from�atrial� fibrillation,�the�most�
common�heart�rhythm�disorder.�This�type�
of� arrhythmia� is� characterized� by� the�
�uncoordinated�action�of�certain�cells�in�
the� cardiac� muscle� tissue.� As� a� result,�
�chaotic� electrical� impulses� propagate�
through�the�heart�in�a�disorderly�manner,�
preventing� regular� contractions� and�
hampering�the�muscle's�capacity�to�circu-
late�blood�throughout�the�organism.�

��At�present,�the�most�effective�treat-
ment�is�to�administer�a�single�high-energy�
electric�shock�using�a�cardiac�defibrilla-
tor,�either�external�or�implanted�in�the�
body.�This�quickly�restores�the�electrical�
potential�across�cardiac�cell�membranes�
to� resting� levels.� however,� the� high-�
energy� shock� can� damage� the� cardiac�

tissue�and�is�often�very�painful:�“it�feels�
like�being�kicked�in�the�chest�by�a�horse,”�
�patients�complain.�

� Now,� an� international� multidisci-
plinar y� team1� including� CNRS�
�researchers2�has�developed�a�less��painful�
method.��By�applying�a�few�low-intensity�
shocks,�they�manage�to�achieve�the�same�
result,� while� causing� less� stress� to� the�
heart�and�less�pain�to�the�patient.

The� Low-Energy� Antifibrillation�
Pacing� (LEAP)� method� was� tested� on�
dogs� as� a� sequence� of� low-amplitude�
electric�shocks.� “We�followed�how�the�
electric�waves�were�spatially�distributed�
in� the� heart� tissues,”� explains� CNRS�
�physicist�Alain�Pumir,�who�participated�in�
the�study.��

“The�LEAP�method�presents�several�
advantages,”�he�adds,�“it�causes�less�dam-
age�to�cardiac�tissue,� is� less�painful�to�

�patients,� and� requires� up� to� 80%� less�
�energy.”� This� low� energy� consumption�
represents�a�real�advantage�for�patients�
with�implanted�defibrillators,�for�which�
batteries� have� to� be� changed� through�
open-heart� surgery.� The� longer� the�
�battery� lasts,� the� fewer� operations� a��
patient�needs�to�undergo.

Initial� tests� on� animals� have� been�
carried�out�and�are�promising,�“but�LEAP�
still�has�a�long�way�to�go�before�it�can�be�
used�in�clinics,”�admits�Pumir.�

01.��from�laboratories�in�Gottingen�(Germany)�and�
Cornell�University�(US).

02.��Laboratoire�de�physique�de�l’ENS�de�Lyon�(CNRS�/�
ENS�Lyon�/�Université�Lyon-I).

Making Hearts LeAp
Medicine

contact InformatIon: 
laboratoire de physique de l’ens, lyon. 
 Alain pumir  
 >� alain.pumir@ens-lyon.fr

stpean@mnhn.fr

q cut marks on 
the temporal bone  
of an ancient Homo 
sapiens found
at the Buran-kaya III 
site.
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BY  seBastIán escalón

I
magine spending three weeks in bed, head down and feet 
up, body slightly tilted downward, unable to stand or even 
sit, and at the mercy of a dozen teams of medical   
researchers. In Cologne (Germany) this past September, the 

European Space Agency (ESA) subjected 20 volunteers—healthy 
males aged 18 to 45—to this not-so-demanding and generously 
paid ordeal.

 The experiment simulates the effects of weightlessness 
 experienced by astronauts to study the pathologies associated 
with long space flights. “Weightlessness causes two main types 
of health problems,” explains Stéphane Blanc of the IPHC,1 one 
of the researchers participating in the project. “First, body fluids 
tend to concentrate in the thoracic region, which can result in 
cardiovascular and circulation problems back on Earth. Besides, 
reduced physical effort can lead to a series of negative 
 adaptations, like amyotrophy and bone demineralization.”

Subjects who are confined to bed for long periods of time, 
at an angle of 6° head down, experience 
virtually identical effects. This observa-
tion was the starting point for the new 
experimental program which involves 
cardiologists, osteologists, immunolo-
gists, neurologists, and metabolism 
 specialists like Blanc, who have joined 
forces to move space medicine forward. 
“Considering the medical disorders 
 observed in astronauts after short- and 
medium-duration flights, it would be 
unethical to send them on a long mission 
like a f light to Mars without taking 
 validated preventive measures,” Blanc 
explains. “This bed confinement 
 experiment tests the various protocols 
that could reduce the detrimental effects 
of weightlessness.” For example, the 
subjects were given a high-protein diet to 
help prevent amyotrophy.

But that’s not all: progress in space 
medicine could open up new perspectives 
on chronic metabolic diseases like diabe-
tes and obesity. “A sedentary, inactive 
lifestyle is associated with a number of 
pathologies, and is now thought to be the 
second most common cause of death in 
the US,” indicates Blanc. “Until now, 

 researchers have mostly been studying 
the positive effects of physical activity, as 
opposed to the negative effects of 
 inactivity. The bed confinement experi-
ments will let us examine the metabolic 
modifications induced by lack of exercise 
in healthy subjects, as well as various 
procedures that could help prevent the 
development of pathologies.”

The project is based on a far-reaching 
hypothesis: the body’s weight regulation 
mechanisms may become inoperative 
below a minimum threshold of physical 
activity. Determining how the metabo-
lism becomes disrupted, and how  
this contributes to weight gain in inactive 
subjects, would be one of the keys  
to  understanding, and thus fighting, 
obesity.

The researchers in Cologne are 
 focusing on what happens to  
the  saturated fats consumed by the 
 volunteers, and on the metabolism of 
insulin, the hormone that regulates lipid 
and glucose levels in the blood. It is 
known that physical inactivity induces a 
definite pre-diabetic state, which is 
 believed to provoke a significant altera-

Space�Medicine� A�new�ESA�experiment,�which�confined�patients�to�bed�for�long�
periods�of�time,�could�shed�light�on�metabolic�diseases�like�diabetes�and�obesity.

In Bed for�Space
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Previous research on 
the subject included 
the Bed rest 2010 
experiment (01), 
where volunteers 
had to lie at a 6° 
inclination for long 
periods of time, and 
the Wise 2005 
experiment (02), 
where subjects 
practiced horizontal 
aerobic activity.

Strasbourg



n°23 I qUarterly I octoBer 2011 11Live from the Labs    |    w

Paris

tion in the metabolism of fats. To monitor 
the presence of these fatty acids in the 
insulin-sensitive organs (liver, muscles, 
adipose tissue), the researchers have 
 either fed or injected the patients with 
chemically-labeled lipids. They will thus 
be able to determine whether these lipids 
are oxidized and used as an energy 
source, or stored in the adipose tissue. In 
parallel, the researchers will analyze the 
underlying genetic regulations. The 
whole experiment will make it possible to 
monitor the metabolic modifications that 
result from the lack of physical activity.

In other words, space medicine is  
not only targeted at a few cosmic 
 adventurers—it could also do wonders 
for extending life on Earth.
01.��Institut�pluridisciplinaire�hubert�Curien�(CNRS�/�

Université�de�Strasbourg-I).

BY  elIas aWad

w� By mimicking the mechanical 
 constraints exerted on the DNA mole-
cule, researchers� have� succeeded� in�
�precisely� measuring� the� molecule’s��
response�to�force.

DNA� looks� pretty� much� like� a� long�
ladder� twisted� into� a� double� helix.�
Present�in�the�cells�of�all�living�organisms,�
the�DNA�molecule�carries�every�individu-
al’s�genetic�information�in�the�form�of�a�
sequence�of�base�pairs�that�bind�together�
the�two�strands�of�the�double�helix.�These�
bases� are� of� four� kinds:� adenine� (A),�
�thymine�(T),�cytosine�(C),�and�guanine�(G),�
with�A�always�paired�with�T,�and�C�with�G.�
During�many�cellular�processes,�such�as�
cell�division�or�protein�synthesis,�the�cell’s�
machinery�needs�to�“read”�the�genetic�
code.�To�do�so,�the�double�helix�is�peeled,�
i.e.,�“unzipped”�into�two�separate�strands.�
In� the� process,� DNA� is� subject� to�
�stretching� and� bending,� hence� the���
importance�of�an�in-depth�description�of�
its�mechanical�properties.

To�investigate�how�double-stranded�
DNA�responds�to�mechanical�stress,�an�
international�team1�including�researchers�
from�CNRS�submitted�a�DNA�molecule�of�
known�sequence�to�increasing�stretching�
forces�using�“optical�tweezers.”2�

� “We� stretched� a� double-stranded�
DNA� molecule� by� forces� up� to��
70� picoNewton� (pN),”� explains� Ulrich�
Bockelmann,� head� of� the� Nanobio-
physics� lab� (NBP).� “Since� both� strands�
were�clamped�at�one�end�and�only�one�

DNA Elasticity Unzipped

was�clamped�at�the�other,�the�unzipping�
could�occur�only�at�one�end�and�in�one�
direction.�It�was��monitored�by�detecting�
the�appearance�of�single-stranded�DNA.”

“We�were�surprised�to�observe�that�
under�a�low�stretching�force,�below�35�pN,�
the�DNA�first�overwinds,�which�leads�to�
tightening� of� the� double� helix,”� says�
Bockelmann.� When� the� force� exceeds��
35pN,�however,�the�DNA�starts�unwinding.�
Then,� at� about� 65  pN,� it� suddenly� over-
stretches,�gaining�70 %�in�length�for�a�tiny�
increase�in�force.�“This�is�dueto�the�separa-
tion� of� the� two� strands� of� the� double�
helix,”�explains�Bockelmann.�“It�occurs�in�a�
step-wise� manner� because� the� bonds�
�between� A-T� bases� “melt”� more� easily�
than�the�ones�between�C-G�ones.”

This� in-depth�quantitative�study�of�
the�mechanical�behavior�of�DNA�has�led�
the�team�to�present�a�new�mathematical�
model�of�DNA�elasticity.�It�also�highlights�
the�importance�of�measuring�mechani-
cal�forces�to�investigate�the�physics�of�
DNA.�This�can�contribute�to�a�better�un-
derstanding�of�how�proteins�act�on�DNA�
in vivo,�within�the�cellular�machinery.

01.��from�Amsterdam’s�vU�University�(Netherlands),�
Copenhagen’s�Niels�Bohr�Institute�(Denmark),�and�
the�Laboratoire�de�nanobiophysique��(NBP)�(CNRS�/�
ESPCI�/�Paris�Tech).

�02.��P.�Gross�et�al.,�“Quantifying�how�DNA�stretches,�
melts�and�changes�twist�under�tension,”�Nature 
Physics,�2011.�7:�731-6.

Genetics

contact InformatIon: 
nBP, Paris. 
Ulrich Bockelmann 
 > ulrich.bockelmann@espci.fr

contact InformatIon: 
IPHc, strasbourg. 
stéphane Blanc 
 > stephane.blanc@iphc.cnrs.fr

q top: Visual
rendition of the
experiment. the 
laser beams of the
optical tweezers 
(red) hold the plastic
beads to which a
piece of dna is
attached and
partially unzipped 
(left). Bottom: 
fluorescent image of 
the process showing 
the two beads 
and the partially
unzipped dna (left).©
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BY arBy gHarIBIan

w� Although forests play a central role 
in the cycling of Co2 between the at-
mosphere and the earth’s surface, the�
extent� and� geographical� scope� of� this�
role� has� eluded� scientists� until� now.�
however,� an� international� group� of�
�researchers� has� recently� provided� a�
much�sharper�picture�by�calculating�the�
total�CO2�absorbed,�stocked,�and�emitted�
by� the� world’s� forests.1� Covering� the�
�period�between�1990�and�2007,�the�two-
year�project�compiled�observations�of�
CO2,�such�as�forest�inventories�and�field�

�measurements,�and�categorized�them�by�
country,�region,�date,�and�forest�type.�The�
LSCE,2� south� of� Paris,� contributed� to�
�analyzing�and�harmonizing�the�diverse�
data�sets.

Since�forests�trap�CO2�from�the�atmo-
sphere� and� stock� it� as� plant� matter�
(known�as�biomass),�they�will�be�key�in�
any�effort�to�curb�global�warming.�yet�
this�process�is�also�reversible:�when�a�tree�
is�felled�or�burned,�its�biomass�is�decom-
posed,�releasing�CO2�back�into�the�atmo-
sphere.�hence�the�crucial�importance�of�
reliable�statistics�in�designing�effective�
policies�to�mitigate�climate�change.�The�

study� revealed,� for� example,� that� the�
total�CO2�absorbed�by�the�world’s�forests�
is�equal�to�60%�of�all�fossil�fuel��emissions�
for�the�same�period�of�time.�It�also�led�to�
the�surprising�finding�that�the�emissions�
produced�by�the�deforestation�of�only��
8%� of� tropical� forests,� which� make� up�
50%�of�the�world’s�total�forest�cover,�were�
sufficient�to�offset�their��carbon-trapping�
capacity.

“It� is�essential�to�collect�additional�
biomass�data�for�the�tropics,�which�will�
provide�more�accurate�global�carbon�es-
timates,”�adds�Philippe�Ciais,�from�LSCE,�
who� led� the� french� team.� “This� could�
raise�awareness�of�the�need�to�stop�tropi-
cal�deforestation�and�to�foster�geograph-
ically-targeted�afforestation.”

01.��y.�Pan�et�al.,�“A�Large�and�Persistent�Carbon�Sink�in�
the�World’s�forests,”�Science Express,�2011.�333:�
988-93.�

02.��Laboratoire�des�sciences�du�climat�et�de�
l’environnement�(CNRS�/�CEA�/�UvSQ).

seeing the Forest for the Trees 
Environment�

contact InformatIon: 
lsce, gif-sur-yvette. 
 philippe Ciais
 >� philippe.ciais@cea.fr

and more news...

Storm Formation 
in the Sahel
w��In the sahel, the frequency of storms 
increases over surfaces with high 
contrasts in moisture, reveals a Franco-
British study1 involving CNRs and Météo 
France. such contrasts generate air 
circulation between dry and humid areas 
(due to intense localized rainfall) and 
preferential initiation of storms in areas 
with high soil moisture.  Researchers 
hope that knowing how surface/
atmosphere interactions induce storm 
formation will help address drought 
issues in the sahel. 

01.���C.�M.�Taylor,�Nature Geoscience,�2011.�4:�430-3.

contact InformatIon: 
 Françoise Guichard,  francoise.guichard@meteo.fr

Higgs Boson: ever Closer 
w The much-awaited breakthrough is still to come. Despite�physicists’�high�
hopes�that�proof�had�finally�been�found,�the�results�presented�this�summer�at�
the�Lepton-Photon�conference�in�Mumbai�(India)�were�unambiguous.�“The�
higgs�boson�has�still�not�been�identified,”�regrets�Laurent�Serin,�physicist�and�
deputy�scientific�director�of�IN2P3.1�
yet�scientists�are�confident:�the�Large�hadron�Collider�(LhC)�and�its�
experiments�are�making�steady�progress.�With�a�significant�contribution�from�
french�researchers,�the�ATLAS2�and�CMS3�teams�have�analyzed�more�than�
100x1012�collisions�in�a�very�short�time�lapse,�and�have�already�made�
it�possible�to�exclude�nearly�50%�of�the�mass��domain�within�which�
the�boson�could�exist�(between�115�and�600�Gev).�“By�operating�the�
LhC�at�its�current�energy�level��(7�billion�electronvolts)�up�to�the�end�
of�2012,�we�are�certain�to�prove�its�existence.”��That�is…�if�it�exists.�
Otherwise,�new�theoretical�models�will�have�to�be�developed.�

01.�Institut�national�de�physique�nucléaire�et�de�physique�des�particules.�
02.�A�Toroidal�LhC�ApparatuS.�
03.�Compact�Muon�Solenoid.

contact InformatIon: Laurent serin,  serin@lal.in2p3.fr

q a stunning view
of the forest in
french guiana.
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q real cms 
proton-proton 
collisions events in 
which 4 high energy 
electrons (red 
towers) are 
observed.
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PirAEUS wAS AN iSlAND 
w��piraeus, the main port of Athens, was actually an island 

6000 years ago. By collecting core samples from boreholes 

over 20 meters deep in the plain located between piraeus 

and Athens, a French-Greek team involving CNRs 

researchers has reconstituted the following geological 

scenario.1 Before 5500 BC, the hill of piraeus was 

geographically connected to the mainland. Between 4800 to 

3400 BC, sea levels rose and piraeus became an island. Then, 

from 2800 BC on, the sea levels abated, and massive 

amounts of sediments were carried down by rivers in the region, 

which created a lagoon environment. Much later, in the fifth 

century BC, engineers of the period filled this wetland, thus 

shaping the current geography of the area.

1.�J.-P.�Goiran�et�al.,�Geology,�2011.�39:�531-4.

contact InformatIon: 
 Jean-philippe Goiran,  jean-philippe.goiran@mom.fr

BY clémentIne Wallace

W
hen cancer cells die, they 
spill their DNA into the 
 organism’s fluids. In theory, 

this DNA could be used as a circulating 
tumor biomarker. But most of the time, 
especially in the early stages of the  
disease, it is only present in trace amounts 
and conventional analysis methods are 
not sensitive enough to detect it.

A team of scientists1 has now designed 
a very sensitive test capable of detecting 
DNA thresholds 20,000 times lower than 
previously detectable levels.

This novel approach consists in 
 distributing the solution containing the 
DNA to be tested into thousands of tiny 
droplets of the same size. “Using  
statistics, we know how to dilute the solu-
tion to obtain roughly one copy of  
the gene we’re looking for per droplet,” 
says  research head Valérie Taly, from the 
ISIS in Strasbourg.2 “We then use 
fluorescent probes to detect a specific 
gene, a cancer marker, with a different 
color for the normal and the mutated 
version. By counting the f luorescent  
microdroplets, we can measure the  
proportion of mutated genes against 

Molecular�Biology� A�new�method�
to�quantify�mutated�DNA�dispersed�from�
cancer�cells�could�lead�to�earlier�
detection�of�the�disease.

Towards�Early��
Cancer Diagnosis 

normal ones in the DNA sample 
analyzed.”

The researchers tested their method 
on a gene called KRAS, whose mutations 
are involved in 30% of cancers and appear 
early in the tumor development process. 
The team extracted DNA from laboratory 
tumor cell lines and applied their  
technique using specific f luorescent 
probes to search for the presence of mu-
tated and non-mutated KRAS in each 
droplet.3 “We were able to confirm the 
extreme sensitivity of our assay. Where 
current methods, applied to the same cell 
lines and using the same fluorescent 
probes, detect one mutated copy of KRAS 
among 9 normal ones, we managed to 
detect 1 out of 200,000, which represents 
an increase of 20,000 in sensitivity,” 
 explains Taly.

The next step will be to test this tech-
nique on DNA samples from patients.  
In the long run, this method could be 
used to monitor possible relapses in 
 former cancer patients using their own 
personal cancer mutations as biomarkers. 
“But to be able to detect the initial devel-
opment of cancer in a patient, we first 
need to identify ideal sets of biomarkers, 
and optimize our procedure for their 
 detection,” concludes Taly.
01.��from�CNRS,�Inserm,�Universités�Paris�Descartes�and�

Strasbourg�in�france,�from�the�German�Max�Planck�
Institute�in�Gottingen,�and�from�the�US�company�
Raindance�Technologies.

02.��Institut�de�science�et�d’ingénierie�supramoléculaires�
(CNRS�/�Université�de�Strasbourg).

03.��D.�Pekin�et�al.,�“Quantitative�and�sensitive�detection�
of�rare�mutations�using�droplet-based�
microfluidics,”�Lab Chip,�2011.�11:�2156-66.

q By counting the
droplets of each 
color, scientists can
determine the
fraction of mutant
genes in a pool of
normal genes.
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contact InformatIon: 
IsIs, strasbourg. 
Valérie Taly 
 >� vtaly@unistra.fr

fluorescent probes to detect a specific 
gene, a cancer marker, with a different 
color for the normal and the mutated 
version. By counting the f luorescent 
microdroplets, we can measure the 
proportion of mutated genes against 

Strasbourg

q map showing the 
port of athens, the 
Piraeus, as an Island, 
between 4800 and 
3400 Bc. red dots 
indicate the spots 
where core samples 
were collected. 
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Chemistry�Applications� Two�CNRS�teams�have�used�isotopic�composition�analyses�
and�the�latest�techniques�in�mass�spectrometry�to�dive�into�the�past.�One�has�
investigated�the�origins�of�the�silver�found�in�Spanish�and�American�coins,�while�the�
other�has�explored�the�origin�of�the�Solar�System�using�the�isotopic�composition�of�
nitrogen�in�solar�wind.�Such�work�shows�that�isotopic�analysis�can�reveal�the�secrets�of�
ancient�times,�whether�they�date�back�400�or�4.6�billion�years.���������BY tom rIdgWay������ 

Probing�the�Past�����
 with Isotopes

w� Between 1520 and 1650, europe underwent a period of 
inflation known�as�the�“Price�Revolution.”�Most�historians�
�believe�it�was�triggered�by�the�arrival�in�Europe�of�silver�from�the�
Spanish� empire’s� newly-acquired� colonies� in� Central� and�
Southern�America.�“To�measure�this�movement�of�silver�from��
the� New� World� to� Spain,� economists� base� their� work� on�
�historical� data� that� is� generally� incomplete� and� whose�
�interpretation�is�often�contradictory,”�explains�researcher�Anne-
Marie� Desaulty� from� the� LGL-TPE.1� “We� suggested� a� new�
approach,�independent�of�historical�data.”2�

Desaulty� and� her� team� took� 200� mg� samples� from� 91�
�different� coins:� antique� and� medieval� coinage� dating� from�
�before�the�1492�discovery�of�the�Americas,�and�two�post-1492�
types�of�coin,�one�minted�in�Mexico�or�Peru,�the�other�in�Spain.�
They�then�analyzed�them�for� isotopes�of�silver� (109Ag/107Ag),�
�copper�(65Cu/63Cu)�and�lead�(206Pb/204Pb,�207Pb/204Pb,�208Pb/204Pb),�
using�a�multicollector�inductively�coupled�mass�spectrometer.�
The�idea�was�that�silver�mined�in�different�places�would�have�a�
different� isotopic�signature,�making� it�possible�to�trace�the�
�origin�of�the�metals�in�the�coins.�

The� results� firstly� revealed� that� pre-1492� Peruvian� and�
Mexican�coins�have�three�distinct�isotopic�signatures�confirm-
ing�that�the�metal�came�from�three�different�sources.�More�
�importantly,�Desaulty�found�that�Spanish�coins�from�the�late�

Follow the Money
16th�and�17th�century�—the�Price�Revolution�period—did�not�
have�the�isotopic�signature�of�American�silver.�In�fact,�that�latter�
signature�does�not�appear�in�coins�until�the�reign�of�Philip�v�
(1700-1746),�when�Mexican�silver�was�almost�exclusively�used.�
This�wholly�undermines�the�prevalent�theory�that�American�
silver�played�an�important�role�in�the�Price�Revolution.

Although�the�sample�size�is�small,�Desaulty�explains�that�the�
“isotopic� signature� of� coins� from� the� same� period� shows� a�
�homogenization�of�coinage,�meaning�that�a�sample�coin�can�be�
representative�of�the�coinage�in�circulation.”�Other�historians�
“are� now� interested� in� what� this� type� of� geochemical�
�investigation�can�bring�to�historical�data,”�she�adds.�In�fact,�she�
is�now�collaborating�on�new�projects,�this�time�delving�into�the�
isotopic�make-up�of�coins�from�Antiquity.�

01.��Laboratoire�de�géologie�de�Lyon:�terres,�planètes�et�environnement�(CNRS�/�ENS�de�
Lyon�/�Université�Claude�Bernard�Lyon-I).

02.��A.-M.�Desaulty�et�al.,�“Isotopic�Ag-Cu-Pb�record�of�silver�circulation�through�16-18th�
century�Spain,”�PNAS,�2011.�108:�9002-7.

Isotopes of the same element have the same 
number of electrons and protons, but a different 
number of neutrons. This means that while 
isotopes have the same atomic number, they 
have different atomic masses and physical 
properties. 
All chemical elements have isotopes (from the 
Greek isos, meaning “same” and topos, meaning 
“place”). Hydrogen, for example, always has one 
proton (its atomic number is 1)—but three 
isotopes with 0, 1, and 2 neutrons. (They are 
written 1H, 2H and 3H, the prefix number 
representing the sum of the protons and 
neutrons.) 

IsoTopes As WITNesses To CHANGe
confirm-

sources. More
from the latelate

 with Isotopes
period—did not

fact, that latter
of Philip

 with Isotopes

eight-reales silver 
cobs struck in Potosi 
(Peru) under the reign 
of Philip II (01) 
compared to 
two-reales silver 
coins minted in spain 
under Philip III (02).
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w� While the sun's elemental abundances have long been 
studied through�the�spectral�analysis�of�the�light�it�emits,�it�has�
always�proved�impossible�to�accurately�determine�its�isotopic�
abundance.�This�is�why�between�2001�and�2004,�NASA’s�Genesis�
spacecraft�was�exposed�to�solar�wind�for�850�days,�at�an�orbit��
1.5�million�kilometers�from�Earth.�“The�mission’s�two�scientific�
�priorities� were� the� isotopic� compositions� of� oxygen� and�
�nitrogen,”�says�CRPG1�researcher�Marc�Chaussidon�who,�with�
colleague�Bernard�Marty,�studied�the�ratio�of�the�two�nitrogen�
isotopes� collected—14N� and� the� rarer� 15N.2� In� parallel,� an�
American�team�studied�oxygen.�The�mission�was�important�
�because�“the�Sun�makes�up�99%�of�the�Solar�System’s�matter�
and�best�represents�the�composition�of�the�gas�and�dust�cloud�
that�initially�collapsed�to�form�the�central�star�and�its�orbiting�
planets,”� says� Chaussidon.� Because� the� Sun� “unselectively�
�captured�the�gas�and�dust�from�the�solar�nebula”�and�“since�

shining a Light

there� are� no� nuclear� reactions� in� the� Sun� that� produce� or�
�consume�nitrogen�isotopes,”�it�has�retained�its�original�nitrogen�
isotopic�composition,�4.6�billion�years�after�its�formation.

Unfortunately,�when�Genesis�came�back�to�Earth�in�2004,�
the�spacecraft�crash-landed�in�the�Utah�desert,�contaminating�
many�of�its�solar�wind�“collectors.”�It�took�the�team�eight�years�
to��develop�a�laser-based�method�to�clean�the�collector’s�surface�
of�terrestrial�nitrogen�and�other�contaminants,�before�releasing�
the�collected�atoms�and�analyzing�them�in�a�mass�spectro-
graph.�The�results�were�promising�but�not�yet�precise�enough.�
The�team�had�to�wait�for�another�Genesis�collector�and�the�
�latest-generation� multi-collector� ion� microprobe� to� obtain�
�results�with�the�necessary�precision�(+/-7��permil),�and�which�
�confirmed�the�first�provisional�findings.

“Our�measurements�showed�that�solar�nitrogen�contains��
40%� less� 15N� isotope� than� the� Earth’s� nitrogen,”� says�
Chaussidon.� “This� variation� is� enormous:� for� example,� the�
�isotopic��composition�of�nitrogen�on�Earth�does�not�vary�by�
more�than�2%.”�The�question�now�is�to�understand�why�the�
inner�bodies�of�the�Solar�System�are�so�enriched�in�15N.�“We�
have�some�ideas�of�possible�processes�whose�understanding�
will� allow� us� to� better� define� the� �conditions� in� which��
the�planets�formed,”�concludes�Marty.

01.�Centre�de�recherches�pétrographiques�et�géochimiques�(CRPG-CNRS).�
02.��B.�Marty�et�al.,�“A�15N-poor�isotopic�composition�for�the�Solar�System�as�shown�by�

the�Genesis�solar�wind�samples,”�Science,�2011.�332:�1533-6.

contact InformatIon: 
lgl-tPe, lyon. 
 Anne-Marie Desaulty
 >� annemarie.desaulty@gmail.com

crPg, nancy. 
 Bernard Marty 
 >� bmarty@crpg.cnrs-nancy.fr
 Marc Chaussidon 
 >� chocho@crpg.cnrs-nancy.fr

The relative proportions of stable isotopes in a 
particular element—its isotopic abundance—are 
generally constant throughout the Solar System, 
but slight variations do occur. Certain physical and 
chemical processes can lead to isotope mass 
fractionation, while radioactive decay can change 
the isotope of one element into another—for 
example, uranium-237 into lead-207. Such changes 
let us look deep into the past. For example, using 
the rate of decay of the radioactive isotopes 
trapped in a rock when it cooled, scientists can 
find out when it formed. With isotopes that decay 
extremely slowly, like rubidium or strontium, such 
dating can delve back billions of years. 
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03 artist's rendering
of the genesis
spacecraft during the
collection phase of
the mission.
04 the concentrator 
target is placed in a 
sample holder 
specially designed 
for the study. 
05 the genesis 
concentrator target 
bearing atoms from 
the solar wind was 
displayed on 
Science’s cover on 
June 24, 2011.
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human�Cognition� New�research�suggests�that�eye�contact�is�a�powerful�cue�for�face�
recognition�by�infants,�even�in�the�first�hours�after�birth.

Look at me 
when�I’m�Talking

BY  clémentIne Wallace

I
n a recent study,1 CNRs scientists report that newborns 
best recognize individuals who previously engaged 
them by talking and looking at them at the same time, 

compared to people whose gaze was averted while speaking.
Since the 1960s, researchers have been aware that babies are 

particularly attracted to facial structures, especially the eyes. 
Early experiments using still images revealed that infants 
 recognize faces of individuals with a straight gaze better than 
those of people photographed with their eyes closed or looking 
sideways.

“But in real life, faces are rarely as 
static as in a photograph,” says Arlette 
Streri from the LPP,2 who co-authored 
the study. “More elements have to come 
into play to help the baby —whose vision 
is relatively poor—stock  information 
from a face in movement.”

A few years ago, Streri’s team revealed 
the importance of a second cue: speech. 
Experiments using videos showed that 
babies best recognized individuals whom 
they had previously observed talking.

Streri and colleagues thus decided to 
analyze how these two cues—speech and 
eye interaction—work together. Two 
groups of a dozen newborns each were 
placed in front of an 80-second video of a 
woman making “baby talk.”

“Female faces were used because they 
are thought to be more attractive than 
males for young infants, and this may 
maximize attention to the faces during 
the experiment,” the authors note in the 
study.

In the first group, the woman in the 
video delivered her speech with a straight 
gaze. In the second group, she gave the 
same speech, but with a constantly 
averted gaze. Soon after, the babies were 
shown a photograph of the woman in the 
video and a photograph of a female 
stranger. “Recognition was analyzed by 
measuring the average time spent looking 
at both faces,” explains Streri. The 
 experiment showed that infants in the 
first group, those who had been stared at, 
and thus engaged, by the woman in the 
video were able to  recognize her more 
often on a photograph. “When a straight 
gaze is involved, babies become more 
interested by the face they see, and 
memorize it better,” concludes Streri.

The team is now studying the 
 influence of a third cue: head and facial 
movements. They hope to decipher which 
movements might help or hinder 
recognition.
01.��Bahia�Guellai�et�al.,�“Cues�for�Early�Social�Skills:�

Direct�Gaze�Modulates�Newborns’�Recognition�of�
Talking�faces,”�PLoS One,�2011.�6:e18610.

02.��Laboratoire�psychologie�de�la�perception�(CNRS�/�
Université�Paris�Descartes�/�ENS).

contact InformatIon: 
lPP, Paris. 
Arlette streri
 > arlette.streri@parisdescartes.fr

q newborns are 
more likely to 
remember facial 
features of people 
who look at them 
when talking. 
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BY  anna moreaU

R
ather than taking Western medicine to Africa, 
Damien Lacroix, currently working at the ICsN,1 has 
relied on Western technology to expand on the local 
traditional medicine that has been used in Uganda for 

centuries. “I started my thesis in 2007 in the chemistry depart-
ment of the MNHN2 with a simple goal: identifying Ugandan 
plants that would target Ugandan diseases such as malaria or 
sleeping sickness,” Lacroix explains. 

Based in the village of Kiohima, near the Kibale National 
Park protected area, the chemist combined the ancient knowl-
edge passed on by local traditional doctors with in vitro testing. 
During two months of on-site research,3 he interviewed 75 men 

and women to identify which plants they 
use against parasitic diseases in tradi-
tional medicine, and how. From leaves to 
root bark, every part of a plant can have a 
purpose and be transformed into oil, 
powder, or into a simple brew. 

With help from John Kasenene, pro-
fessor of botany at Makerere University 
in Kampala, Lacroix selected 28 plants for 
the biological evaluation phase. 

In vitro testing of a small sample of 
each of the species on infected cells 
showed that most of the selected plants 
had a significant inhibitory effect on the 
multiplication of parasites.4  Two plants 
in particular stood out: Citropsis articu-
lata, active against the malaria parasite, 
and Markhamia lutea, against the para-
site that causes sleeping sickness. Both 
plants had an excellent selectivity index, 
which defines the ratio of cytotoxicity to 
antiparasitic activity. “It is rare to isolate 
active ingredients that are effective 
against sleeping sickness, as it is a highly 
resistant parasite,” comments Lacroix, 
who believes that this could be the start of 
a new generation of drugs sourced where 

Africa’s�Promising
 Medicinal plants

Chemistry� field�research�in�Uganda�strengthened�researcher�Damien�Lacroix’s�
opinion�that�a�wealth�of�innovative�therapies�could�be�found�in�traditional�medicine.

they are most needed, and which could 
therefore be more accessible to patients. 

Further analysis of a larger amount of 
raw material was performed through a 
bio-guided fractionation and purification 
process, making it possible to isolate the 
most active molecules in both plants. The 
strenuous field and laboratory work has 
given encouraging results, and the 
 program is now ready for its next phase: 
in vivo testing on mice. But Lacroix will 
need to spark investors’ interest before he 
can reach that stage. “The increasing 
presence of Indian and Chinese investors 
in Africa might boost research to 
 eradicate local diseases, but for now, it’s 
hard to find adequate funding to take the 
study further.” 
01.�Institut�de�chimie�des�substances�naturelles.
02.�Muséum�national�d’histoire�naturelle.
03.�funded�by�the�yves�Rocher�foundation.
04.��D.�Lacroix�et�al.,�“Antiplasmodial�and�cytotoxic�

activities�of�medicinal�plants�traditionally�used�in�the�
village�of�Kiohima,�Uganda,”�Journal of Ethnopharma-
cology,�2011.�133:�850-5.

contact InformatIon: 
Icsn, Paris.  
Damien Lacroix
 > lacroix@icsn.cnrs-gif.fr

“Sleeping sickness is a 
progressive disease which 
is still relatively unknown. 
It reaches the brain 
without showing 
symptoms in the first 
phase and is extremely 
difficult to treat,” explains 
Damien Lacroix. For a long 
time, the only available 

therapy was an arsenic-
based treatment, which 
induced a mortality rate 
of 1 to 5%. An anti-cancer 
treatment is now used to 
treat the disease, but it 
still shows high toxicity. 
The tsetse fly infects 
50,000 people with the 
parasite each year.

A ReLATIVeLY-UNkNoWN LoCAL pLAGUe: 
sLeepING sICkNess

01 Harvesting local plants with the inhabitants.  02 specific plants are 
inhaled to fight fevers.  03 the roots, root barks, and leaves of Citropsis 
articulata are used against malaria.
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By stephanIe arc

“
Already as a child I was 
fascinated by colors, both 
in nature and on fabrics. 

I wanted to understand what made them 
look the way they do,” remembers a 
 smiling Dominique Cardon. A historian 
at the CIHAM in Lyon,1 she recently won 
the CNRS Silver Medal for her work on 
natural dyes and the history and archeol-
ogy of textiles. This senior researcher, 
author, and winner of multiple awards2 
has herself had a colorful career. Between 
her bachelor’s degree in history at the 
Sorbonne and her doctoral thesis,  
she took a break from academia—a  
23-year break. Twenty-three years of 
“archival and field research in Ireland, 
Peru, and Amazonia,” in the course of 
which she accumulated many cubic 
 meters of documentation and samples of 
fibers, textiles, and natural dyes. 

“I wanted to get a solid technical 
background in the entire textile process,” 
she explains. “I learned from the few 
people who still practice spinning, 
 weaving, and dyeing using similar 
 methods and tools as those of textile 
workers in medieval Europe.”

But that was just part of it. While 
raising her two children and cultivating 
a collection of dye plants at her family’s 
farmhouse in the mountains of the 

Cévennes region, Cardon put her experi-
mental knowledge to practical use in the 
haute couture industry. Her multicolored 
tweeds featured in two Chanel collec-
tions. She also created, with an SME 
called Serica, a range of naturally dyed 
silk goods.3 And in parallel, she published 
several books on natural dyes, the first of 
which was a multidisciplinary overview 
that won her a loyal readership.4

In 1991, two weeks after defending 
her doctoral thesis on the medieval 
 textiles industry, she passed the CNRS 
recruitment examination. “It was the 
beginning of a new life of research,” she 
recalls, “offering much greater resources 
and possibilities for interdisciplinary 
collaboration than ever before.” She 
joined the CIHAM’s Lyon team, whose 
approach she felt at home with: “creating 
a synergy among sources of all types to 
advance the study of history.”

Today, Cardon is actively pursuing 
her three fields of specialization. She is 
preparing volume two of her history of 
medieval cloth production technology, 
“which will look at the incredible  progress 
achieved during that period in the  
finishing and dyeing of fabrics.” 

In archeology, she is working primar-
ily on fabrics and clothing remnants 
discovered in the desert of eastern Egypt. 
These were found in the rubbish heaps  of 
a series of Roman fortresses that provided 
water and security for the region’s 
 caravan routes and mines during the first 
three centuries AD.5 “There I have the 
help of a textile  restorer, but we work 
under very difficult conditions,” she re-
ports, “both on site and in the Upper 
Egypt Antiquities storehouse in Quft. 
The water supply is always a problem, and 
we have to piece together the installations 
ourselves.” Nonetheless, Cardon is very 
happy with the results: “These thousands 
of rags make up an incredibly varied 
sampling of the fabrics that circulated in 
the Mediterranean world at the time. 
They showcase the radical differences in 
the organization of cloth production be-
tween the ancient world and medieval 
Europe.” To probe the secrets of their 
dyes, Cardon has worked for many years 
with Witold Nowik, a chemist at the 
LRMH6 and a specialist in dye analysis. 
“In light of our findings, we are debunk-
ing the myth of murex purple, a dye that 
was presumed to have been unaffordable 
for the middle classes,” she explains. “It 
cannot have been all that expensive, since 
that type of purple dyestuff was found in 
textiles from all the fortresses we 
examined.” 

A respected expert in natural dyes, 
Cardon travels the world, participating in 

History� In�2011,�researcher�Dominique�Cardon�was�awarded�a�CNRS�Silver�
Medal�for�her�seminal�work�on�dyes.�

Dominique Cardon

�From�Archeology�
to�Haute�Couture

“I wanted to get a solid 
technical background in the 
entire textile process.” 
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scientific conferences and research 
 programs. She was the  scientific director 
of the ISEND 2011 Europe congress7 in La 
Rochelle, France. She is also involved in  
a study of the dye plants of New Caledonia 
and Vanuatu sponsored by the Pacific 
Fund of the French Foreign Ministry.  
“I have long been interested in the Pacific 
region,” she says, “where few studies have 
been  conducted, possibly because it is 
easy to underestimate the use of dye 
plants by such a scantily clad population,” 
she adds, amusingly. And yet, the local 
 people’s fabrics and ornaments, like  
their bodies, are adorned with the most 
 marvelous colors. 

After three missions to the South 
Pacific, she has initiated collaborations 
with botanists and chemists. “In the 
course of my career, I have found that 
80% of all dyeing plants also have 
 pharmacological or cosmetological 
 properties,” Cardon explains. She may 
soon discover that the bright purple dye 
of the ceremonial mats of Vanuatu also 
has  exceptional phytochemical virtues.
01.��Centre�interuniversitaire�d’histoire�et�d’archéologie�

médiévales�de�Lyon�(CNRS�/�Universités�Lyon-II��
and�-III�/�EHESS�Paris�/�ENS�Lyon�/�Université�
d'Avignon).�

02.��Including�the�UNESCO�“Thinking�and�Building�
Peace”�medal�in�2006.

03.��Winner�of�the�Anvie�/�CNRS�prize�in�1993.
04.��D.�Cardon,�Guide des Teintures Naturelles�

(Lausanne:�Delachaux�et�Niestlé,�1990).
05.��Project�directed�by�Hélène�Cuvigny,�papyrologist�

and�CNRS�senior�researcher,�funded�by�the�French�
Ministry�of�Foreign�Affairs�and�the�IFAO�(Institut�
français�d’archéologie�orientale)�in�Cairo.�

06.��Laboratoire�de�recherche�des�monuments�
�historiques�(Ministère�de�la�culture�et�de�la�
�communication).�

07.����International�Symposium�and�Exhibition�on�
�Natural�Dyes.�www.isend2011.com

contact InformatIon:
cIham, lyon. 
Dominique Cardon 
 > cardon.dominique@wanadoo.fr

 to reAD. 
 Natural Dyes: 

Sources, Tradition, 
Technology and 

Science  
Dominique Cardon. 
(London: Archetype 

Publications Ltd, 
2007).
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DomInIque CArDon In 5 key DAtes

1947    born in paris

1990    phD  in history, university of 
montpellier-III

1991    member of the cIham

2003    l’oreal “art and science of 
color” prize for her book Le 
Monde des Teintures 
Naturelles

2011    cnrs silver medal 

http://www.isend2011.com
mailto:cardon.dominique@wanadoo.fr
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Although�the�future�of�the�Union�for�the�Mediterranean,�the�intergovernmental�
organization�set�up�in�2008,�looks�uncertain,�the�concerted�effort�between�scientists�
from�its�African,�European,�and�Middle�Eastern�shores�has�never�been�stronger.�And�
much�is�at�stake:�from�climate�change�and�pollution�to�population�growth,�loss�of�
biodiversity,�and�a�growing�scarcity�of�natural�resources,�the�Mediterranean�Basin�is�
under�considerable�pressure.�CNRS�International�Magazine�invites�you�to�take�a�fresh�
look�at�this�region�and�meet�some�of�the�researchers�who�are�working�hard�to�preserve�
its�future.�  
report by  xavIer müller and phIlIppe testard-vaIllant

researchers in action 21 i 
tackling overpopulation  23 i 
the natural  resources challenge 25 i
Five threats to the mediterranean 26 i

  the 
Mediterranean 
An�Ecosystem�at�Risk

©
�S

.�P
A

PA
d

o
P

o
U

lo
S/

g
E

tt
y�

IM
Ag

ES
�;�

B
lU

E�
M

o
o

N
/F

o
to

lI
A



n°23 I quarterly I octoBer 2011 21Focus    | w

researchers 
in�Action

  the 
 Mediterranean 
�An�Ecosystem�at�Risk

t
he Mediterranean was the 
birthplace of the egypt of the 
pharaohs, of Mesopotamia, 
Mycenae and Carthage, of 

Athens, Rome, and Byzantium. Along 
its shores, the shady olive groves wit-
nessed the emergence of the monotheis-
tic religions of the Bible and the Koran, 
while not far inland, the first agriculture, 
animal husbandry, and vineyards 
started to develop. The Mediterranean 
has a fascinating history. Over the 
 centuries, this semi-closed ocean basin 
has seen a more or less peaceful inter-
mingling of “humans, goods, ships, 
ideas, religions, and ways of life,” to 
quote French historian Fernand Braudel. 
Just a few months back, the revolutions 
that swept the Arab world brought once 
again undivided attention to the  region, 

home to some 450 million people living 
in 28 countries.

Yet, closer observation of this crucial 
region raises a major question: will the 
Mediterranean be as fit a place to inhabit 
in a few decades? Because it lies between 
two very different climates—warm and 
dry in the south, cool and wet in the 
north—and due to its geographical and 
geodynamic structure, the area is espe-
cially vulnerable to natural hazards and 
regional impacts of global climate change. 

This is true whether these threats are 
man-made (population growth, urban-
ization, built-up coastal areas, pollution 
of every kind, etc.) or directly caused by 
the climate. “Within the destabilizing 
context of global climate change, the 
 entire Mediterranean Basin is being 
 affected by developments which, if 
 nothing is done, are likely to lead to a 
severe deterioration in its habitability,” 
explains Bernard Dreyfus, scientific 

01 map representing 
the member 
countries of the 
union for the 
mediterranean 
intergovernmental 
organization. 
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 director of France’s Research Institute for 
Development (IRD).1

ConCerted eFFort 
This worrying situation has mobilized 
experts from all disciplines. Clima-
tologists, geophysicists, hydrologists, 
 geographers, historians, economists, 
lawyers, sociologists, anthropologists, 
and other researchers from the European, 
African, and Middle Eastern shores of the 
Mediterranean, are all working against 
the clock. “Scientists were the first to 
consider the Mediterranean as a global 
ecosystem, therefore the first to analyze 
the extremely complex interactions that 
govern this geographical area,” explains 
Jean-François Stéphan, director of 
CNRS’s National Institute for Earth 
Sciences and Astronomy (INSU).2 “But 
more importantly, they were the first to 
draw attention to the alarming threats 
posed by natural constraints and human 

pressure.” Although attempts to federate 
Mediterranean countries, mostly eco-
nomically, have often failed, the mobili-
zation of the region’s researchers is, on the 
other hand, a tangible reality. “Despite 
the political tensions that sometimes 
 divide their respective countries, most 
Mediterranean scientists working in the 
same discipline know each other and 
collaborate on a regular basis,” says 
Michèle Gendreau-Massaloux, in charge 
of Training, Higher Education, Research 
and Health in the Mission of the  Union 
for the Mediterranean (UfM). 

“To scientists, what really matters is 
 moving science forward, for the benefit of 
mankind. A good example of this is the 
ongoing col laboration between 
Palestinian and Israeli researchers on 
water-related issues.”

bound by SCienCe
Given their number, it would be impos-
sible to make an exhaustive list of the 
many initiatives that illustrate and 
 encourage this scientific cooperation. For 
instance, there’s the ambitious 
MISTRALS program, jointly led by 
CNRS (see box below); e-OMED, an 
 association that promotes free access to 
digital resources from 70 universities 
across the region; and the Mediterranean 
Office for Youth, which facilitates young 
researchers’ mobility in 16 countries. 

These concerted efforts have turned 
scientists into the region’s top watchdogs, 
making them both observers and public 
authority advisors. 

“Policy makers do not work in a 
vacuum. Parliamentarians need scientific 
expertise to understand complex issues 
like climate change, extreme weather 
events, aquaculture and agriculture, 
 pollution, and so on—topics they debate 

MISTRALS1 is to date the  most 
ambitious interdisciplinary 
program dedicated to 
understanding the processes at 
work in the Mediterranean 
Basin. Jointly led by CNRS and 
the Research Institute for 
Development (IRD), the program, 
which was launched in 2008, 

currently involves 26 European 
and Mediterranean countries. 
The first international 
symposium of this 10-year 
program was held in Malta 
between March 30 and April 1, 
2011.
 The objective of the program, 
which involves some 1000 

scientists, is to shed light on the 
processes that shape and 
influence landscapes, the 
environment, and the effects of 
human activities in the 
Mediterranean. It also aims to 
quantify the impact of global 
change on the area, and predict 
the evolution of its habitability 
over the next century. To do so, 
climatologists, geophysicists, 
hydrologists, geographers, 
historians, economists, and 
sociologists are working 
together within a framework of 
seven thematic programs.2  By 
analyzing observational data 
(both in the field and from 
space), and experimental and 
modeling data gathered 
between 2010-2020, “the 
ultimate objective of MISTRALS 
is to contribute to the adoption 
of concrete measures needed for 
the sustainable development of 
the region,” explains Etienne 
Ruellan, director of the technical 
division of CNRS’s INSU, and 
scientific co-director of 
MISTRALS. “Now that a number 
of working groups have been 
created, we’re hoping to bring in 
other countries interested in 
studying the Mediterranean.” 

MISTRALS is not a program that 
was “thought up by the North 
and sold to the South,” points 
out Abdelghani Chehbouni, also 
scientific co-director of 
MISTRALS and senior researcher 
at IRD. “It is an entirely joint 
project: jointly built, run, 
funded, and assessed. 
Consequently, each partner has 
an equal right of initiative. To 
keep up with this principle of 
equality, a strategic steering 
committee, constituted of 11 
researchers of different 
nationalities, will take the 
governance of the program in a 
few months’ time.”              p. t.-V.
01.�Mediterranean�Integrated�Studies�at�
Regional�and�local�Scales.
02.�SicMEd,�HyMEx,�terMEx,�
MerMEx,ChArMEx,�BiodivMEx,�and�
PaleoMEx�(see pp. 26-27).

 
contact InFormatIon:
 Abdelghani Chehbouni
 > ghani.chehbouni@ird.fr
 Étienne ruellan
 > etienne.ruellan@cnrs-dir.fr

MiStrAlS, A FlAgShip progrAM

 online.
> www.mistrals-home.org

the 26 pArtner CountrieS

algeria, austria, croatia, cyprus, denmark, 
egypt, France, germany, greece, Israel, Italy, 
Jordan, Kosovo, lebanon, malta, morocco, 
the netherlands, the palestinian state , 
romania, slovenia, spain, switzerland, syria, 
tunisia, turkey, and the united Kingdom. 
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02 02 etienne ruellan, 
co-director of 
mIstrals, speaking 
at the conference 
held in malta 
between march 30 
and april 1, 2011. 

 the union For the. 
.MediterrAneAn. 

.(ufM). 

A multilateral 
partnership, set 
up in 2008, that 

encompasses 43 
countries from 

Europe and the 
Mediterranean 

Basin: the 27 
member states 

of the European 
Union and 16 

Mediterranean 
partner countries 

from North Africa, 
the Middle East and 

the Balkans. 

mailto:ghani.chehbouni@ird.fr
mailto:etienne.ruellan@cnrs-dir.fr
http://www.mistrals-home.org
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F
rom 1970 to 2000, the population 
of the Mediterranean region 
 increased from 285 to 450 million 

inhabitants. It is set to rise to over 500 
million by 2025, and could reach 1 billion 
within a few decades. 

The population of the Mediterranean 
is growing relentlessly, even though 
 fertility rates have fallen dramatically in 
the south of the region. Of course, this 
striking increase in population mostly 
affects urban areas. Over the  entire 
 region, cities with more than 10,000 
 inhabitants are now home to some 275 
million people (64% of the population) as 
compared to 94 million in 1950 (44%). 
And according to forecasts, there will be 
380 million city-dwellers by 2025. This 
move towards increasingly large urban 
sprawls is having serious  environmental 

consequences, especially on the 
Mediterranean’s southern shores. “This 
widespread urbanization process is 
 detrimental to agricultural and natural 
areas,” points out Virginie Baby-Collin, 
from the TELEMME laboratory1 in Aix-
en-Provence. “Furthermore, the increase 
in privately-owned and artificial environ-
ments along the Mediterranean coastline 
is causing excessive water consumption 
in tourist complexes (golf courses, 
 swimming pools, etc.), marine pollution, 
and threats to numerous ecosystems.” 

MASS touriSM
Growing leisure-related mobility is 
 creating a new kind of migrant: retirees 

contact InFormatIon:
 bernard dreyfus 
 > dgdscience@ird.fr
 Michèle gendreau-Massaloux 
 > michele.gendreau-massaloux@um-elysee.fr
 Sergio piazzi
 > secretariat@apm.org.mt
 Jean-François Stéphan
 > jean-francois.stephan@cnrs-dir.fr

and vote on in their assemblies,” explains 
Sergio Piazzi, Secretary General of the 
Parliamentary Assembly of the 
Mediterranean (PAM).3

This organization, which gathers 26 
countries from the Mediterranean, has 
observer status at the UN General 
Assembly. Piazzi adds that PAM aims to 
bring the entire Mediterranean region as 
a single entity into the political sphere, 
rather than keeping it as a peripheral  
part of Europe, Africa, or the Middle 
East. “PAM is seeking partnerships with 
 universities and research centers of 
 excellence in the region, to accelerate  
the exchange of information, increase its 
own expertise, and thus keep policy  
makers informed of the latest scientific 
developments.”

FACilitAting politiCAl ChoiCeS
By carrying out research at the regional 
level on issues related to climate, 
 desertification, or air and water quality—
issues that are common to the various 
countries in the region—scientists have 
set the stage for today’s concerted  political 
efforts. “In a way,  scientists presaged the 
political dimension of the 43-country-
strong Union for the Mediterranean,” 
says Gendreau-Massaloux. 

“Ongoing work in the MISTRALS 
program and elsewhere helps to define 
the political priorities that will contribute 
to the joint development of the northern 
and southern Mediterranean countries.” 
This is especially true with regard to 
global warming, land-use planning, and 
coastal protection. p. t.-V.

01.�Institut�de�recherche�pour�le�développement.
02.��Institut�national�des�sciences�de�l’Univers.
03.�www.apm.org.mt
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tackling
overpopulation

03 04 comparison of 
these two 
photographs of the 
Italian port of porto 
ercole, one dating 
from the 1920s and 
the other from the 
2000s, reveals how 
human sprawl has 
affected the 
mediterranean 
coast. 04

http://www.apm.org.mt
mailto:dgdscience@ird.fr
mailto:michele.gendreau-massaloux@um-elysee.fr
mailto:secretariat@apm.org.mt
mailto:jean-francois.stephan@cnrs-dir.fr
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contact InFormatIon:
 Virginie baby-Collin 
 > virginie.baby-collin@univ-provence.fr
 geneviève Michon 
 > genevieve.michon@ird.fr

from northern Europe who live either 
part of the year or permanently around 
the Mediterranean. For instance, on the 
Greek island of Tinos, just a few nautical 
miles from the very popular island of 
Mykonos, Germans have restored a 
 ruined hamlet and renamed it 
Germanoupoli (City of the Germans). In 
all, 275 million tourists f lock to the 
Mediterranean each year, a number that 
is likely to rise to 637 million by 2025. 
Despite the detrimental effects often 
 associated with mass tourism (marine 
pollution, degradation of vulnerable 
 environments, etc.) and the economic 
dependence it creates, “the industry 
generates a significant number of jobs 
and is a major foreign currency earner,” 
explains Baby-Collin. “This is especially 
true for southern countries like Morocco, 
where tourism  accounts for over 8% of 

the gross domestic product (GDP), and 
Tunisia, where 40% of all jobs stem, 
 directly or indirectly, from tourism.” Yet 
Baby-Collin also points out that recent 
years have seen the progressive emer-
gence of “a more  sustainable, responsible 
and socially  inclusive tourism industry.” 

negleCted rurAl AreAS
Far away from the coastal areas that 
attract the bulk of natural, human, and 
financial resources, the Mediterranean 
hinterlands are becoming increasingly 
sidelined on every level, whether eco-
nomic, political, or social. These rural 
societies, especially in the south and east 
of the region, “are hardly ever taken into 
account in public policies and develop-
ment plans,” says Geneviève Michon, 
director of the IRD2 International Joint 
Laboratory MediTer.3 “How can you 
claim to promote the development of 
countries like Morocco or Tunisia if all 
you focus on is their coastal regions and 

areas of intensive agriculture?” The 
 temporary (for holidays) or permanent 
(for retirement) settling of city-dwellers 
who yearn for a more authentic lifestyle 
doesn’t make much difference. 

“It is the local stakeholders them-
selves that should drive the development 
of these areas by promoting the specific 
features (landscape, culture, or cuisine) 
that remain intact in all these inland 
 territories. These represent a unique 
 opportunity for the Mediterranean 
 region in this context of globalization,” 
Michon concludes. p. t.-V. 
01.��temps,�espaces,�langages,�europe�méridionale�

-méditerranée�(CNRS�/�Université�de�Provence).
02.�Institut�de�recherche�pour�le�développement.�
03.��terroirs�Méditerranéens:�environnement,�

patrimoine�et�développement.

05 african migrants, 
seen here picking 
tomatoes in the 
Italian region of 
apulia, leave their 
home country to 
find work. 06 every 
summer, thousands 
of tourists flock to 
the beaches of golfe-
Juan, in France. 

05

ChAngeS in MigrAtion pAtternS

In the past 20 years, migration patterns in 
the Mediterranean region have undergone 
considerable change. Former countries of 
emigration like Spain, Italy, and Greece have 
become “key destinations for migrants from 
North Africa, Eastern Europe, Central Asia, 
and Latin America,” notes French geographer 
Virginie Baby-Collin from TELEMME.1 “These 
three countries experienced a significant 
economic boom between 1980 and 2000, 
which resulted in increased demand for 
workers in the agriculture, construction, 
tourism, healthcare, and service sectors.” On 
the southern shores of the Mediterranean, 
the North African states, while remaining 
lands of emigration, have paradoxically 
become countries of transit for sub-Saharan 
migrants looking for ways to reach Europe. In 
fact, due to restrictive immigration policies 
throughout Europe, migrants often end up 
settling in these countries.                                P. T.-V. 
01.��temps,�espaces,�langages�europe�méridionale-

méditerranée�(CNRS�/�Université�de�Provence).
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W
hen it comes to natural re-
sources, the Mediterranean 
is full of contradictions. 

Despite being bathed by the sea, it is 
 affected by drought. It basks in sunshine 
yet suffers from energy shortages. Faced 
with the ongoing challenges posed by 
development and rapid population 
growth, the area must now tackle difficult 
and critical issues. What solutions can be 
found to fresh water shortage? Will 
 fisheries be enough to feed the growing 
population? How can increasing energy 
needs be met? The future of the region 
largely depends on how these questions 
are answered. 

WAter SCArCity
The Mediterranean Basin is short of 
water. The figures speak for themselves: 
180 million inhabitants have access to less 
than 1000 m3 of water per year, the official 
poverty line for this resource. And for the 
worst-off 60 million, the figure falls below 
500 m3 per year. The expected population 

growth will bring these numbers to 250 
and 80 million people, respectively, by 
2025. What are the reasons for this short-
age? The main factor is linked to the 
aridity of the Mediterranean  climate, 
whose long and dry summer months are 
hardly offset by the intense rainfall that 
sometimes hits the region (see p. 26). To 
overcome the water shortage, “many 
countries have built desalination plants, 
first on islands like Malta, the Balearic 
islands, Cyprus, and the Greek islands, 
then in other areas,” explains Christian 
Leduc, from the IRD in Montpellier and 
co- director of MISTRALS’ SicMED1 
program (see box, p. 22), which focuses on 
water resources and soil, and their use in 
Mediterranean countries. “The entire 
region produces around 10 million cubic 
meters of water per day by desalination.” 
Enough to meet the  current demand for 
drinking water and irrigation of a  country 
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AlgierS: keeping pollution At bAy

The Bay of Algiers, one of the most beautiful bays in the world, forms 
an almost perfect semicircle. Yet these 23 kilometers of coastline are 
increasingly threatened by human activity. Every year, tens of 
millions of cubic meters of untreated wastewater pour into the bay. 
This is why Nadira Aït-Ameur, from the ENSSMAL1 in Algiers, decided 
to create a long-term monitoring system of the Algerian Basin. The 
objective is to issue recommendations for sustainable management 
of the coastal environment. “The project, which began in April 2011, 
focuses on two aspects,” Aït-Ameur explains. “The first deals with 
studying how the Basin responds to increased anthropogenic CO2 in 
the atmosphere. We will in particular be assessing the effects on 
water acidity and plankton biodiversity.” The second part of the 
study, dubbed MERAALBA,2 will assess the risks of  eutrophication  in 
the Bay of Algiers, and quantify the impact of organic pollutants 
(hydrocarbons, pesticides, etc.) on marine biodiversity.                    p. t.-V.

01.�Ecole�nationale�supérieure�des�sciences�de�la�mer�et�de�l’aménagement�du�littoral.
02.�Marine�Ecosystems�Response�to�the�Anthropization�in�the�Algerian�Basin.

contact InFormatIon:
 nadira Aït-Ameur
 > nameur@gmail.com

various means are 
being used to make 
up for the severe 
shortage of fresh 
water that affects 
millions of people  
in the mediter-
ranean, such as 
building seawater 
desalination plants 
(07). 
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the natural
Resources�Challenge

 eutrophiCAtion.
The degradation 
of water caused 
by an excessive 
input of substances 
like nitrogen and 
phosphorus.

> Continued page 28
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geologiCAl diSASterS
Earthquakes, tsunamis, and volcanic eruptions 
regularly plague the Mediterranean region. “The 
area is geologically active because it is still being 
affected by the last stages of the collision between 
the African and European continents,” explains 
Christian Gorini, a researcher at the ISTeP1 in Paris. 
Gorini is one of the coordinators of  the TerMEx 
program,2 whose primary objective is to better 
identify these environmental hazards by sharing 
information between countries in the region and 
through an improved understanding of the 
topography of the seabed. For instance, oceanic 
missions are planned off the coast of Morocco to 
improve seismic risk assessment in the region. 
Earthquakes like the one that struck Izmit 
(Turkey) in 1999 (17,000 fatalities and half a 
million people homeless) and more recently 
L’Aquila (Italy) in 2009 (over 300 fatalities and tens of 
thousands made homeless) are a major threat, as well as 
tsunamis (one hit Italian coasts in 1908, killing 95,000 
people). To better prepare populations, CNRS is involved 
in the planned Regional Tsunami Warning Center for the 
North East Atlantic and Mediterranean (CRATANEM),3 
which will be part of the worldwide network coordinated 
by UNESCO. The objective is to be able to warn authorities 
less than 15 minutes after the occurrence of an 
earthquake likely to trigger a tsunami. 

L’Aquila (Italy) in 2009 (over 300 fatalities and tens of 
thousands made homeless) are a major threat, as well as 
tsunamis (one hit Italian coasts in 1908, killing 95,000 

Flooding
The Mediterranean is sometimes 
hit by extremely severe rainfall 
leading to flash-floods and 
landslides. Over the past 20 years, 
flooding has caused over 4000 
fatalities and inferred losses of 
€25 billion. The HyMeX program1 
aims to better understand these 
events through dedicated field 
campaigns using aircraft, 
balloons, and drifting buoys. The 
program will also try to 
determine whether global 
warming is likely to aggravate 
the phenomenon. Only one trend 
has been confirmed so far: 
“Climate projections all point to a 
lengthening of dry periods 
leading to greater risk of 
drought,” explains Véronique 

Ducrocq from the CNRM-GAME2 
in Toulouse, and co-director of 
HyMeX. The first results of 
HyMeX  contribute to the next 
report of the International Panel 
on Climate Change (IPCC). The 
PaleoMEx program,3 which is 
dedicated to studying climate 
change over the past ten 
millennia, should also provide 
interesting new information.

01.��Hydrological�Cycle�in�the�
Mediterranean�Experiment��
(www.hymex.org).�

02.��groupe�d’études�de�l’atmosphère�
météorologique�(CNRS�/�Météo�
France).

03.�Paleo-Mediterranean�Experiment.

contact InFormatIon:
 Véronique ducrocq
 > veronique.ducrocq@meteo.fr

The Mediterranean isn’t all healthy diet, Riviera, and sailboats. Flooding, earthquakes, and pollution are 
increasingly putting the region at risk, casting doubt on how habitable it will be in the future. Researchers 
from the MISTRALS program are working on evaluating these various threats. 
 

Five threats 
to�the�Mediterranean

ddd
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q  In June 2010, the 
hamlet of rebouillon 
in France’s var 
département was 
flooded by torrential 
rainfall within a few 
hours. 

q  map showing 
areas of terrestrial 
deformation (red 
arrows). 

01.�Institut�des�sciences�de�la�terre�de�Paris�(CNRS�/�UPMC).
02.�terra-Mediterranean�Earth�Science�Experiment.
03.��Centre�régional�d’alerte�aux�tsunamis�dans�l’Atlantique�

du�Nord-Est�et�la�Méditerranée.

contact InFormatIon:
 Christian gorini
 > christian.gorini@upmc.fr©
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q  many plant 
species, both trees 
and flowers, are 
endemic to the 
mediterranean. 

http://www.hymex.org
mailto:veronique.ducrocq@meteo.fr
mailto:christian.gorini@upmc.fr
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WAter pollution
Although the Mediterranean is 
polluted by the same substances 
(fertilizers, metals, pesticides, etc.) as 
the world’s oceans, the distribution 
and impact of these chemicals on 
marine ecosystems are still largely 
unknown. The MerMEx program,1 
dedicated to the biogeochemical 
evolution of the Mediterranean,  
should shed more light on the issue, a 
matter of urgency since the local 
marine ecosystems are especially 
sensitive to disturbances. “The 
Mediterranean is overall nutrient-poor 
and the ecosystems are strongly 
reactive to changes in nutrient 
availability,” explains Xavier Durrieu de 
Madron, from the CEFREM2 in 
Perpignan. “Furthermore, deep water 

mixing times are around 100 years, ten 
times less than in the oceans: any 
changes occurring now will rapidly be 
felt over the entire marine area.” The 
scientists will also investigate the 
effects of seawater acidification 
associated to rising man-made CO2 
emissions. Because it leads to the 
disappearance of certain planktonic 
organisms with calcareous shells, this 
acidification could impact the entire 
food chain.
01.��Marine�Ecosystems�Response�in�the�

Mediterranean�Experiment.
02.��Centre�de�formation�et�de�recherche�sur�les�

environnements�méditerranéens�(CNRS�/�
UPvd).

contact InFormatIon:
 Xavier durrieu de Madron 
 > demadron@univ-perp.fr

loSS oF biodiVerSity
Conservation International, a 
nonprofit organization specialized in 
biodiversity and ecosystems, has 
classified the Mediterranean as one 
of the world’s 34 biodiversity 
hotspots. Furthermore, 20% of the 
world’s 17,000 recorded marine 
species are specific to the region.

The aim of the BiodivMEx 
program1  is to assess the current 
state of this biodiversity, still poorly 
known in certain environments like 
soils and urban areas, or underwater 
caves and seabed. But the objective is 
also to protect biodiversity. 
“Confined to very small areas, many 

endemic species in the 
Mediterranean are highly 
vulnerable,” says Thierry Gauquelin, 
from the IMEP in Marseille,2 who is 
coordinating BiodivMEx. The 
program will help draft a White Paper 
that will establish protective 
guidelines to assist Mediterranean 
countries.

01.��Biodiversity�of�the�Mediterranean�
Experiment.

02.��Institut�méditerranéen�d’écologie�et�de�
paléoécologie�(CNRS�/�Universités�
Paul-Cézanne,�de�Provence�and�d’Avignon/�
IRd).

contact InFormatIon:
 thierry gauquelin 
 > thierry.gauquelin@univ-provence.fr
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program will help draft a White Paper 

guidelines to assist Mediterranean 
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q  an experiment to 
measure dissolved 
oxygen in a sample 
of seawater. 

Air pollution
In summer, air pollution levels are 
usually higher in the Mediterranean 
atmosphere than in most parts of 
continental Europe. This is one  
of the many reasons why 
researchers from ChArMEx1 have 
initiated the largest-ever air 
pollution monitoring program in the 
Western Mediterranean. “Air masses 
flowing from the European and 
African continents converge over the 
basin, bringing with them pollutants 
such as organic compounds, 
nitrogen oxides, and particles,” 
explains ChArMEx coordinator 
François Dulac, from the LSCE2 near 
Paris. Certain gaseous pollutants 
react with sunlight forming ozone 
and small particles known to 
provoke respiratory and 
cardiovascular disorders. Besides, 
the Sahara, the world’s largest hot 
desert, can form gigantic plumes 

that carry several hundred thousand  
tons of dust particles over long 
distances. This dust adds to the fine 
particles derived from motor 
vehicles, forest fires, and  
industrial emissions to  
intercept solar radiation, heating 
 the air and reducing surface 
evaporation. The scientists  
will try to determine how 
this affects the regional climate  
and reinforces droughts.  
They will also be working with 
models to see how the atmosphere 
could react to the longer dry seasons 
and temperature increases expected  
by 2050.
01.��the�Chemistry-Aerosol�Mediterranean�

Experiment.
02.��laboratoire�des�sciences�du�climat�et�de�

l’environnement�(CNRS�/�CEA�/�UvSq).

contact InFormatIon:
 François dulac 
 > francois.dulac@lsce.ipsl.fr
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q  dust cloud 
spanning several 
hundred kilometers 
over the 
mediterranean. 

mailto:demadron@univ-perp.fr
mailto:thierry.gauquelin@univ-provence.fr
mailto:francois.dulac@lsce.ipsl.fr
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like Tunisia, with its 10.6 million inhabit-
ants. Yet for Leduc, who is a hydrologist, 
desalination is not the panacea, due to its 
high cost and the limited amounts of 
fresh water produced. Other solutions 
include improving groundwater manage-
ment and using treated wastewater, which 
has met little success in many countries 
because of health and cultural issues. For 
Leduc, enhancing groundwater  recharge 
is an obvious step to take. This can be 
done by channeling water to permeable 
areas like old gravel pits, or by using dams 
to optimize flooding conditions in plains. 
Yet Leduc strongly believes that the solu-
tion to water shortages also lies in better 
land management: “Forest clearance, the 
 expansion of agriculture and irrigation, 
or the construction of dams, are all 
 factors that strongly impact on water 
 resources.” It should be pointed out that 
in southern and eastern Mediterranean 
countries, agriculture currently uses 85% 
of freshwater  resources. Irrigation has 
largely  contributed to major agricultural 
 developments. Over the past 50 years, 
Mediterranean crop production has 
 increased by a factor of 3 for cereals, 2.5 
for vegetables, and 5 for citrus fruit. 

The agricultural sector’s thirst won’t 
be quenched any time soon in this region, 
especially in the south and east, home to 
a growing population which is partially 
rural and mainly poor. In this area, the 

rural population grew from 61 to 71 mil-
lion between 1960 and 2000. The most 
recent report (2006) of the Blue Plan, a 
prospective body operating under the 
auspices of the UN Environment 
Program, painted a grim picture of the 
future if current trends continue. The 
predicted outcomes not only include 
 irreversible degradation of natural 

 resources, and especially depletion of 
water supplies, but also continuing rural 
poverty and increased desertification. To 
avoid this worst-case scenario and 
achieve water sustainability, the Blue Plan 
suggests increasing the income of small 
farmers by enhancing their production, 
and placing Mediterranean forests at the 
heart of land-use planning.

the oVerFiShing probleM
The fishing industry is also in dire straits. 
The Mediterranean’s fish stocks can now 
barely feed the population. “As in most 
other regions of the world, fish species are 
overexploited, or at best fully exploited,” 
explains Patrick Prouzet from 
IFREMER,2 a French research institute 
dedicated to marine research. The fishing 
industry directly employs 300,000 people 
and generates 900,000 jobs. Each year, 
93,000 fishing boats catch 1.3 million 
tons of fish. Small deep-sea fish such as 
anchovies, sardines, and mackerel make 
up a third of the catch. The other two 
thirds include endangered species like 
bluefin tuna, an iconic case in the 
Mediterranean. 

> Continued from page 25

08

09 10

08 stocks of bluefin 
tuna, which have 
been badly hit by 
uncontrolled fishing 
in the mediter-
ranean, are now on 
the verge of collapse. ©
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Pour�en�savoir�+

Curbing energy ConSuMption
When it comes to energy, the southern 
and eastern Mediterranean countries are 
both rich and poor. They are rich in fossil 
resources: every country in the region, 
except Morocco, has significant oil and 
natural gas reserves, both on land and at 
sea. Yet it doesn’t protect them from regu-
lar power shortages, often due to inade-
quate electricity grids. Supply problems 
have recently been made worse by a huge 
increase in energy needs. Indeed, higher 
standards of living have encouraged 
people to use cooling systems in summer 
and heaters in winter, in very poorly in-
sulated houses, often built with cheap 
materials such as concrete blocks. 

To beef up their grids, some countries 
are turning to solar energy. All along the 
Mediterranean coast, solar power plants 
have mushroomed, especially in Israel 
and Lebanon. Morocco, which has few 
fossil resources, is investing in solar 
power plants and wind farms. Yet “solar 
energy requires considerable investment, 
hence a political stability and commit-
ment that are still lacking in many 
Mediterranean countries,” explains 

Bruno Goffé, deputy  scientific director 
for geological resources at CNRS’s INSU. 

So how will the region cope with 
 rising energy needs? According to Goffé, 
 natural gas and oil will remain the main 
resources over the next 10 to 15 years. For 
southern and eastern Mediterranean 
countries, having qualms about global 
warming is still a luxury they can’t afford. 
Their concern is rather to curb the 
 obstacles that prevent the exploration and 
exploitation of hydrocarbon resources, 
namely an unusually deep seafloor, 
which rapidly drops to 2500 meters near 
the coasts, and the kilometer-thick layer 
of salt that lies beneath the seabed. X. M. 
01.��Surfaces�et�interfaces�continentales�en�

Méditerranée.
02.��Institut�français�de�recherche�pour�l’exploitation�de�

la�mer.

Although quotas have recently been 
 imposed, years of highly intensive fishing 
have made the species extremely vulner-
able. “How many people are still aware 
that a bluefin tuna can live 40 years, 
weigh 900 kilograms, and grow to 3 
 meters in length?” asks Prouzet. “The 
number of fish conceded to fisheries must 
be strictly regulated to guarantee sustain-
able fishing,” he adds. “Fish stocks must 
be allowed to replenish to sufficient levels 
and attain what is known as the maxi-
mum sustainable yield,” he adds. This 
defines the right balance between 
 substantial catches and the preservation 
of fish populations. 

But in lagoon and coastal environ-
ments, regulation of  fisheries alone will 
not be enough to  resolve the problem. 
Water quality also needs to be improved. 
“In such environments, pollution, 
 together with climate change, is one of 
the major threats to the future of marine 
ecosystems,” Prouzet concludes.

contact InFormatIon:
 bruno goffé
 > bruno.goffe@cnrs-dir.fr
 Christian leduc
 > christian.leduc@ird.fr
 patrick prouzet  
 > patrick.prouzet@ifremer.fr
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spiralling energy 
needs require new 
infrastructures, such 
as offshore natural 
gas storage sites (09) 
and solar power 
plants (10). 

a photo gallery on the various research 
projects in the mediterranean can be viewed 
on the online version of the magazine. 
> www.cnrs.fr/cnrsmagazine

mailto:bruno.goffe@cnrs-dir.fr
mailto:christian.leduc@ird.fr
mailto:patrick.prouzet@ifremer.fr
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By KheIra BettayeB

A 
new technological gem could 
revolutionize the treatment of 
medication-resistant schizophre-

nia and depression. The Axilum Robotics 
company, a spin-off of the LSIIT1 in 
Strasbourg, has developed a medical 
robot that simplifies transcranial 
 magnetic stimulation (TMS), a very 
promising method for treating auditory 
hallucinations linked to schizophrenia. 
TMS has already been recognized as an 
alternative therapy for depression in 
Canada, the US, the Netherlands, and 
Israel. This technique, which is non- 
invasive, consists in stimulating areas of 
the brain with painless magnetic pulses, 
using a probe applied to the scalp. 
Treatment against depression usually 
involves two weekly 30-minute sessions, 
over periods of  several weeks. The TMS 
devices are currently operated by doctors, 
but movements are very restricted due to 
both the weight of the probe (3-4 kg) and 
the  repetitive nature of the treatment. To 
overcome these difficulties, researchers at 
the LSIIT decided to develop a robot that 
could automate TMS. Equipped with a 
control and supervision software, this 
robot has a mechanical arm that carries 
the probe. The system is capable of 
 positioning itself in a precise, reliable,  
and reproducible manner—even if the 
patient moves during the treatment. 
“Developing this device was a real chal-
lenge. We had to design a system that 
brings the probe into contact with the 
patient’s head  without any risk of harm in 
the event of failure,” explains Axilum 
Robotics  co-founder Michel de Mathelin. 

The  researcher and his colleagues final-
ized the first operating prototype for use 
on humans at the start of 2011. Clinical 
trials began in May 2011 on 20 healthy 
subjects at Strasbourg’s university hospi-
tal, under the supervision of Inserm’s 
psychiatrist Jack Foucher.  Pending 
 successful results, the system could be on 
the market as early as 2012. 

01.��Laboratoire�des�sciences�de�l’image,�de�
l’informatique�et�de�la�télédétection�(CNRS�/�
Université�Strasbourg-I�/�INSA�Strasbourg).

contact InformatIon: 
axilum robotics, strasbourg.  
 Michel de Mathelin 
 > demathelin@lsiit-cnrs.unistra.fr

Medicine� �TMS�devices,�used�to�treat�medication-resistant�schizophrenia�and�depression,�
could�soon�be�operated�by�robots.��An�improvement�for�both�doctors�and�patients.

Automated�
 Psychiatric Treatment Psychiatric Treatment

Strasbourg

q lsItt researchers testing the automated tms device, which could 
make treatment easier and safer. ©
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a photo report on lsIIt can be viewed on 
the online version of cnrs International magazine.
> www.cnrs.fr/cnrsmagazine

mailto:demathelin@lsiit-cnrs.unistra.fr
http://www.cnrs.fr/cnrsmagazine
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S’Tile��I��CUTTiNG THE COST OF 
PHOTOVOLTAiC ENERGy

wManufacturing photovoltaic cells is still very expensive�and�has�a�
significant�impact�on�the�environment.�Silicon—the�raw�material—needs�
to�be�purified,�then�melted�in�immense�crucibles�to�produce�ingots�that�
are�then�sliced�into�200-micron-thick�wafers.�During�the�entire�process,�
over�50%�of�purified�silicon�worth�€50/kg�is�wasted,�not�to�mention�the�
slicing�process�itself,�which�amounts�to�30%�of�the�total�cell�cost.�

The�S’Tile�Company�(for�Silicon�Tile),�founded�in�2007,�is�striving�to�cut�
these�costs�while�maintaining�an�equivalent�solar�conversion�efficiency�
of�15%.�To�do�so,�the�firm�has�developed�less�cumbersome�processes,�of�
course,�but�also�the�use�of�metallurgical�silicon,�a�raw�material�that�is�ten�
times�cheaper�since�it�is�much�less�purified.�“We�use�a�sintering�technique,�
which�consists�in�transforming�silicon�powder�into�wafers�through�press�
molding�and� �sintering,”�explains�Alain�Straboni,� former�professor�at�
CNRS’s�PhYMAT1�in�Poitiers.�“We�then�coat�these�wafers�with�a�15�micron�
film�of�very�pure��silicon�using�a�method�developed�in�Germany.�It�is�in�this�
thin�silicon�film�that�the�photovoltaic�current�is�generated.”�S’Tile�plans�to�
begin�the�pilot�production�of�its�cells�by�2013.�
01.�Laboratoire�de�Physique�des�matériaux�(CNRS�/�Université�de�Poitiers).

contact InformatIon: 
 Alain Straboni,  alain.straboni@univ-poitiers.fr

Kineo�CAM��I��
OPTiMiZiNG ROBOT MOVEMENTS 
wLaunched in 2000 to commercially develop research�carried�
out�at�the�Toulouse-based�LAAS,1�the�Kineo�CAM�company�produces�
software�that�optimizes�the�movements�of�assembly-line�robots.�
“Such�software�is�capable�of�evaluating�the�specific�difficulties�that�
a�robot�faces�when�performing�new�tasks,”�explains�Jean-Paul�
�Laumond,�LAAS�researcher�and�Kineo�CAM�co-founder.�“If�these�
�difficulties�can�be�overcome,�the�software�calculates�the�movements�
that�best�avoid�any�risk�of�collision.�It�curbs�energy�consumption�and�
directs�the�robot�to�follow�an�optimal�trajectory.”��

More�than�one�hundred�firms�already�use�Kineo�CAM�software,�
including��multinationals�such�as�Renault,�Airbus,�Toyota,�ford,�and�
Dassault.�

01.�Laboratoire�d’analyse�et�d’architecture�des�systèmes�(CNRS).

contact InformatIon: 
 Jean-Paul Laumond,  jpl@laas.fr

w  The Limoges-based start-up 
 CERADROP�uses�the�same�concept�as�ink-
jet� printers� to� manufacture� electronic�
components.�The�company�was�created�in�
2006�to�commercialize�research�developed�
at�the�SPCTS�laboratory.1�“We�sell�innova-
tive�inkjet�printers�that�operate�with�‘inks’�
made�up�of�ceramic,�metallic,�or�polymeric�
materials�suspended�in�a�solvent,”�explains�
Rémi�Noguéra,�Ceo�and�former�PhD�student�
at�SPCTS.�“Controlled�by�an�in-house�soft-
ware�,�our�machines�deposit�the�ink�drop��
by� drop� on� the� substrate� to� form� the�
�requisite��electronic�components.”

� This� technology� offers� key� advan-
tages:� it�has�micrometric�accuracy,�con-

tactless�deposition�(no�risk�of�damaging�
the� �substrate),� customizable� software��
and�it�makes�it�possible�to�print�up�to�four�
�materials�simultaneously.�

Many� industrials� are� interested� in�
CeRADRoP� technology,� whether� for�
�applications�in�energy,�aerospace,�defense,�
transportation,� optics,� or� medicine.��
CeRADRoP� is� currently� working� on� a�
�number�of�different�collaborative�research�
projects�with�the�SPCTS�laboratory.

01.��Laboratoire�Science�des�procédés�céramiques�et�de�
traitements�de�surface�(CNRS�/�Université�de�Limoges�/�
eNSCI).

contact InformatIon: 
 Rémi Noguéra,  r_noguera@ceradrop.fr

Ceradrop��I��
HiGH-QUALiTy PRiNTED ELECTRONiC COMPONENTS

q Kineo cam 
software makes 
car assembly more 
efficient. 

> www.kineocam.com
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q electronic components printed with micrometric accuracy. 

a photo report on ceradrop can be viewed on 
the online version of cnrs International magazine.
> www.cnrs.fr/cnrsmagazine
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BY gaëlle lahoreau

F 
rance’s Burgundy region is well known for 
its wines. Yet it has another claim to fame: 
its fossils, dating back to the  Permian Period , 
some 300 million years ago, fascinate 

paleontologists. 
Jean-Sébastien Steyer, a researcher at the CR2P,1 

has been conducting excavations in the region for the 

past two years, in a bid to find fossils of stegocepha-
lians, long-extinct amphibians that resembled giant 
salamanders. These flat-skulled, far-distant  ancestors 
of the modern-day animal kingdom thrived between 
370 and 100 million years ago. Steyer’s  research de-
bunks the myth of how vertebrates emerged from the 
water. “For a long time, anthropomorphic thinking 
led us to believe that if  tetrapods  had legs, they were 
for walking,” he explains. “But then we realized that 
they actually first appeared in aquatic animals. If the 
stegocephalians were the first to develop feet with 
digits, it was because these had an aquatic function. 
They may have been used as anchoring structures, 
allowing the animal to spring out of the silt to 
 capture its prey, or as paddles to remove obstacles. 
The early stegocephalians lived in coastal environ-
ments like prehistoric mangroves, which were very 
rich in organic debris and rotting trunks.” 

Paleontology� Before�the�age�of�the�dinosaurs,�and�for�millions�of�years,�
stegocephalians�ruled�the�Earth.�These�giant�salamander-like�animals�were�the�first�
vertebrates�to�colonize�terrestrial�environments.

Life Before
 the�Dinosaurs

 permIan perIod. 
The geological 

period spanning 
from 300 to 250 

million years ago.

 tetrapod. 
A vertebrate that 
has, or once had, 
digits. Today this 

group  includes 
amphibians, 

reptiles, birds, and 
mammals.
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Using their aquatic legs, later stegocephalians 
began to walk on land approximately 330 million 
years ago. The terrestrial environment might have 
been less of a competitive ecosystem, while providing 
abundant food. In fact, well before vertebrates, 
 various groups of plants and invertebrates had 
 already colonized dry land. Dragonflies with  
20-60 cm wingspans flew among horsetails dozens 
of  meters tall, while cockroaches measuring several 
centimeters ran through dense thickets of fern. With 
their lateral legs, positioned on both sides of the 
body, stegocephalians moved like salamanders. 
During the Permian Period, this animal population 
underwent a phase of intense diversification. New 
species spread across the existing landmasses, which 
formed a single supercontinent: Pangaea. Some 
specimens grew to over three meters in length. But 
they never ventured far from the water, which they 
depended on for their reproduction, unlike reptiles, 
which “invented” the shelled egg some 320 million 

01 Jean-sébastien steyer, shown here at the French 
national museum of natural history, is one of the 
few paleontologists in the world to specialize in 
stegocephalians, a group of fossil amphibians.

02 reconstitution of a typical mountainous 
landscape of the Permian Period. the vegetation is 
dominated by giant horsetails 20 to 30 meters in 
height.

03 With its boomerang-shaped head, Diplocaulus 
was one of the more unusual Permian 
stegocephalians. It grew to one meter in length.

04 05 3D digital reconstruction enables 
researchers to understand the biomechanics  
of a specimen’s skeletal articulation,  
and to envision the animal in its original 
environment.

06 Acanthostega is one of the first known tetrapods. 
this aquatic stegocephalian lived during the 
Devonian Period 370 million years ago. With eight 
digits on the forelegs and seven on the hind legs,  
its limbs were used for swimming—and not for 
walking, as was long believed.

03

0504

06

a clip of the film Life Before 
Dinosaurs and a selection 
of  pictures can be viewed 

on the online version of cnrs 
International magazine. 

> www.cnrs.fr/cnrsmagazine

http://www.cnrs.fr/cnrsmagazine
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years ago. For food, like crocodiles, they had to hide 
in the water, patiently waiting for a prey to pass 
within reach. 

Then, some 250 million years ago, the Earth 
experienced the most severe extinction event it has 
ever known. Massive volcanic eruptions and, 
 perhaps, the impacts of a comet or an asteroid caused 
the Permian-Triassic Extinction, which eradicated 
more than 90% of all marine and terrestrial species. 
Yet the stegocephalians survived, and began diver-
sifying once again. They finally disappeared during 
the Cretaceous, approximately 100 million years   
ago, as they could not compete with dinosaurs.  
They left behind a rich and diverse lineage that 
 includes modern amphibians and amniotes, namely 
reptiles, birds and mammals, including humans, of 
course. Yet the evolutionary relationship between the 

 stegocephalians and modern amphibians is still 
cause for debate, fuelling Steyer’s dream of unearth-
ing a fossil that would conclusively link the two 
groups. Pending such a find, our paleontologist is off 
to Portugal, where a new species of stegocephalian 
has just been identified.
01.��Centre�de�recherche�sur�la�paléobiodiversité�et�les�

paléoenvironnements�(CnrS�/�Mnhn�/�uPMC).

contact InFormatIon :
cr2P, Paris. 
 Jean-Sébastien Steyer
 > steyer@mnhn.fr

07 08 09 the muse site in the autun basin in 
burgundy is famous for its Permian fossils. 
some 300 million years ago, this area was a 
mountain lake in which animals and plants 
were fossilized over time.

10 In the Permian Period, all the earth’s 
landmasses were still locked into a 
supercontinent called Pangaea, divided by a 
large mountain chain.

11 Eryops was a stegocephalian that grew to a 
length of two meters. It lived 260 million years 
ago and hunted by ambushing its prey, much 
like a modern-day crocodile.

10

11
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 to read.
> Earth before the Dinosaurs, Sébastien 
Steyer. Illustrations and figures by Alain 
 Bénéteau. Translated from the French 
by Chris Spence (Bloomington: Indiana 
University Press, 2012).

mailto:steyer@mnhn.fr
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BY Gaëlle lahoreau

T
he fourth generation of Firefox was released last 
March. An important event, considering that the software 
program developed by the Mozilla Foundation with the 

help of hundreds of volunteers has been the most widely-used 
web browser in Europe since December 2010. Its success, like 
that of the Linux operating system or the office automation 
package OpenOffice, illustrates the popularity of what is called 
free, or open source, software. These are applications whose 
computing source code can be accessed by anyone. But who 
exactly are these volunteers, who spend countless hours creating 
and improving such programs? 

A recent study conducted by Didier Demazière, senior 
 researcher at the CSO,1 lifts a corner of the veil. For four years, 
the sociologist became part of the community that develops 
Spip, an Internet publication system used on thousands of 
websites, which brings together the 
 efforts of dozens of regular contributors. 
Along with two other researchers, he 
monitored the exchanges on the forums, 
attended receptions and workshops, and 
interviewed the people involved.  
“I wanted to understand how they 
 manage to produce competitive  programs 
with such an atypical work organization,” 
he explains. 

The contributors are geographically 
dispersed, contribute on a voluntary 
basis, and are not bound by any employ-
ment contracts or rules of subordination. 
What incites them to give their time and 
expertise? According to Demazière, 
“some see Spip as a political project that 
reflects their ideological and ethical 
principles. To others, it’s an opportunity 
to fulfill their technical or esthetic aspira-
tions, to ‘write clean code,’ as they say. 
Others again use it to create an economic 
niche that allows them to sell services 
related to the software.”

The contributors’ social profiles and 
their political and ideological leanings 
are as highly diverse as their activities: 
“Writing the code is obviously the main 

concern,” notes Demazière, “but for an 
application to reach a wide public, it has 
to be well documented and translated 
into different languages. Someone has to 
answer questions from less experienced 
users and act as moderator for the com-
munity itself.” These functions are 
 organized in virtual workspaces that 
 facilitate collaborations among peers 
(Spip-dev, Spip-user, Spip-trad, etc.), 
under the supervision of a moderator–
administrator, a participant who has been 
promoted to a higher rank. In fact, the 
world of free software is not free of any 
 hierarchy or centralized control. “It’s not 
the ‘Magic Cauldron’ popularized by the 
well-known American programmer Eric 
Raymond,” Demazière emphasizes. 
“There has to be coordination.”

This is especially true in the case of 
programs sponsored by corporations. For 
example, Google funds the Mozilla 
Foundation and Oracle has invested in 
OpenOffice. “All of these projects need to 
reconcile two contradictory require-
ments: on the one hand, it’s best to have a 
central management structure to produce 
a high-performance, long-lasting soft-
ware program. But on the other hand, 
there can’t be any restrictive authority if 
many contributors are to be mobilized.” 

The greatest challenge for these 
 communities is to sustain their activity 
over time. “This takes place through effec-
tive socialization,” adds Demazière, “not 
necessarily in face-to-face encounters, but 
by sharing values, disseminating  common 
standards, and building a collective 
 identity. All these principles incentivize 
long-term involvement in the project. 
 01.  Centre de sociologie des organisations (CNRS / 

Sciences Po).

Sociology	� Researcher Didier Demazière explores the little-known world of free 
software developers. 

Who Makes  
 Open Source Software?

coNtact INformatIoN:
cSo, Paris.  
 Didier Demazière
> d.demaziere@cso.cnrs.fr

qthe community of 
free software 
developers and users 
is not exclusively 
virtual. Get-togethers 
like this “Spip-Party” 
are organized to 
encourage practice 
exchange. 
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DIDIer DeMazIère

an expert in the sociology of work, a branch 
of industrial sociology, Demazière studies the 
changing landscape of professional and 
occupational groups. he is also the editor of 
“Sociologie du travail,” and the president of 
the association française de sociologie (afS).

mailto:d.demaziere@cso.cnrs.fr
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by elaIne cobbe

T
he break-up of the Soviet Union at the beginning of 
the 1990s saw the emergence of a host of new 
 nations. Among them, the three states of the South 
Caucasus: Georgia, Armenia, and Azerbaijan, which 

became independent in 1991. Despite their cultural, religious 
and linguistic differences, and ongoing territorial conflicts, the 
three states cooperate on a wide range of activities, including 
research and development.

The Caucasus is one of the most linguistically and culturally 
diverse regions on Earth. The three nations of the South 
Caucasus are largely situated south of the Greater Caucasus 
mountain range, generally considered as a dividing line between 
Europe and Asia. The region shares borders with Russia, Turkey, 
and Iran, and is strategically located to exploit the considerable 
energy resources of the Caspian Sea. Despite its small size—just 
187,000 square kilometers—the South Caucasus is an area of 
great ecological importance and a major producer of such di-
verse products as oil, manganese ore, tea, citrus fruit, and wine. 

Under Soviet rule, education, science, and technology were 
given pride of place, and the region became known for its high-
quality research. Science academies were established in the three 
capitals: Tbilisi (Georgia), Yerevan (Armenia), and Baku 
(Azerbaijan). Though plagued by economic difficulties and a 
brain drain during the 1990s, the science academies and univer- sities have maintained their emphasis on 

research excellence, largely thanks to 
 international help. Besides pursuing an 
existing relationship with Russia, the 
 region forged a number of partnerships 
with countries that have hosted significant 
diasporas, like France and Germany in 
Europe, but also with the US. Since 2007, 
CNRS has set up a number of cooperation 
agreements with five major science 
 institutions in the region.1 These 
 partnerships have led to the financing of 
18 joint research projects in a host of 
 scientific disciplines. They also provide 
the framework for long-term collabora-
tions in the form of International Research 
Networks (GDRI) and International 
Associated Laboratories (LIA). 

LookiNg To The paST
Archeology is one of the main areas of 
cooperation. It was in Dmanisi (Georgia) 
that paleoanthropologist David 
Lordkipanidze, now director of the 
Georgian National Museum in Tbilisi, 
and his team discovered ancient human 
remains that turned previous theories on 
human origins on their head. They 
proved that the first hominids outside 
Africa were still a step behind Homo 
erectus. In neighboring Azerbaijan, 
CNRS archeologists showed that the salt 
mine in Duzdagi was the oldest exploited 
salt mine in the world, dating quarrying 
activity between 4500 and 3500 BC.

CNRS has two LIAs in archeology in 
the region. The LIA HEMHA (Humans 

The South Caucasus Since their recent independence, Georgia, Armenia, and 
Azerbaijan have maintained their reputation for high-quality research.

Strength in 

 Diversity

The three countries  
of the South Caucasus 
successfully participate in 
projects supported by the 
European Union’s Seventh 
Framework Programme 
(FP7). One of the major 
activities of FP7’s 
recently-developed 
international tool is 
ERA-WIDE, whose goal is 
to promote research 
training and improve 
scientific collaboration 
between the European 
Research Area (ERA) and 
some 15 Mediterranean, 

Eastern European,  
and Asian countries. 
CNRS is part of two 
ERA-WIDE physics projects 
in the South Caucasus. The 
IPERA project, with 
Armenia, deals with 
quantum information, 
atomic and matter wave 
physics, and scintillating 
materials, while the 
PRIMA ERA project, with 
Azerbaijan, concentrates 
on renewable energies 
and particularly the 
synthesis and use of 
nanomaterials.
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and Environments in Mountainous Habitats in Armenia)2 
brings together four teams from CNRS and two teams from the 
National Academy of Sciences of the Republic of Armenia. They 
are carrying out excavations along the Georgian border to study 
Neolithic settlements and the evolution of the local environ-
ment since the Pleistocene epoch. Next year, the teams will dig 
at Mount Aragats, at the site of recently-discovered “kites,” 
ancient stone structures used for hunting and herding animals 
for slaughter.

In Azerbaijan, another LIA involving a CNRS team3 and the 
Azerbaijan National Academy of Sciences4 in Baku, studies the 
development of the local environment and has shown how local 
inhabitants used metals as early as the 5th millennium BC. 

aND To SpaCe
In physics, the LIA IRMAS (Interaction of Radiation with 
Matter: From Atoms to Solids),5 brings together four CNRS and 
five Armenian teams in two main research fields: the coherent 

manipulation of atoms and molecules  
by laser and magnetic fields, and  
non- proportionality in scintillating 
materials.

Astrophysicists from France and 
Armenia have a long history of coopera-
tion. Today, the famous Byurakan 
Astrophysical Observatory is the scene of 
relentless joint activity, especially in the 
fields of extragalactic physics and stellar 
and circumstellar physics. Special 
 emphasis is put on involving young 
Armenian researchers and post-doctoral 
students. 

FRUiTFUL ReSULTS
The South Caucasus is also an important 
region in geosciences. CNRS is involved 
with all three countries in a GDRI.6 Some 
13 teams are conducting research in three 
broad areas: natural resources, tectonic 
activity, and variations in the Earth’s 
magnetic field. 

As for the humanities, both historical 
sociology and political economics are two 
strategic areas of research into the evolu-
tion of post-Soviet republics. South 
Caucasian and CNRS teams explore 
these fields together at the Caucasus 
Observatory of the French Institute for 
Anatolian Studies in Baku, as part of the 
CERCEC program,7 and with the support 
of the Moscow-based Franco-Russian 
Center for Social Sciences.

France and the South Caucasus states 
face similar challenges and share similar 
ambitions concerning the education and 
training of young scientists. Their 
 common objective is to increase coopera-
tion in scientific research, reinforce 
 existing collaborations, and enable these 
“young”  republics to widen their horizons  
and look West while keeping a strong 
foothold in the East. 
01.  national Academy of Sciences and State Com-

mittee of Science, Armenia; national Academy of 
Sciences and Science Development Foundation, 
Azerbaijan; Shota Rustaveli national Science 
Foundation, Georgia.

02. https://dri-dae.cnrs-dir.fr/IMG/pdf/Hemha_web.pdf
03.  laboratoire Proche-orient, caucase -langues, 

archéologie, cultures (CnRS / Collège de France / 
InAlCo / ePHe / InRAP).

04.  Azerbaijan national Academy of Sciences, Institute 
of Archaeology and ethnology, Department of 
Scientific exhibitions, IAe Museum.

05.  laboratoire interdisciplinaire Carnot de Bourgogne 
(CnRS / Université de Bourgogne), laboratoire de 
physico-chimie des matériaux luminescents (CnRS 
/ Université de lyon-I), and the Institute for Physical 
Research of the national Academy of Sciences of 
Armenia.

06.  https://dri-dae.cnrs-dir.fr/IMG/pdf/S-Caucasus_
web.pdf

07.  Centre d'études des mondes russe, caucasien et 
centre-européen.

contact InformatIon:
cnrs, Paris.  
Martine bonin
 > martine.bonin@cnrs-dir.fr

01 the excavation of a 
layer at the Duzdagi 
site (azerbaijan). 02  
stone hammers from 
the ancient bronze age 
found at Duzdagi. 03 
“Kites” discovered on 
the southern slope of 
mount aragats. 04 the 
byurakan observatory 
(armenia). 05 the 
visible fault line 
exposed during the 
earthquake that struck 
armenia in 1988 is one 
of the gDrI’s  areas of 
study. 

02

03

04

05

©
 A

. k
A

R
A

k
H

A
n

yA
n

 D
'A

PR
èS

 G
o

o
G

le
 M

A
P

S
©

 R
. W

Il
lA

eR
T

©
 C

. M
A

R
R

o
/C

n
R

S

©
 M

. S
o

SS
o

n

key FigUReS aRMeNia azeRbaijaN geoRgia

popULaTioN (2010 eST.)  3,090,379 8,883,200 4,452,800

% oF gDp aLLoCaTeD To R&D (2010)  0.27 0.25 0.24

N° oF ReSeaRCh oRgaNizaTioNS  83 132 31

N° oF ReSeaRCheRS  6926 11,037 3200

N° oF SCieNTiFiC pUbLiCaTioNS (2008)  544 292 328

CNRS MiSSioNS To The SoUTh CaUCaSUS (2010)               81
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by  séverIne lemaIre-Duparcq

I
n the rarefied world of geometric 
analysis, it was time to start 
 thinking big—beyond Paris-based 

laboratories, and in fact, beyond French 
borders. Researchers from three French 
laboratories (LAMA,1 LMPT,2 and the 
Laboratoire de mathématiques de Brest3) 
created the first European Research 
Network (GDRE) in geometric analysis, 
joining forces with five leading-edge 
Spanish laboratories4 to facilitate 
 exchanges between dozens of scientists in 
a number of geographic locations. 

Exchanges between the French and 
Spanish mathematicians actually started 
ten years ago, especially in key fields like 
Riemannian geometry and partial dif-
ferential equations. The latter were made 
famous by Laplace and his heat equation, 
and their importance in geometry has 
increased ever since. This collaboration 
has led to “brilliant progress in the field,” 
according to Pascal Romon, researcher at 
LAMA and coordinator of the network in 
France. One good example is the recent “theory of constant 
curvature surfaces in homogeneous spaces.” The theory makes 
it possible to model a great number of surfaces, including 
 “isoperimetric surfaces,” which are the interfaces minimizing 
the area between two media, as in soap bubble clusters. 

Encouraged by these breakthroughs, the researchers 
 appealed to their respective organizations. “We wanted a flexible, 
relatively long-term administrative structure and a budget that 
could cover the costs of hosting annual meetings, conferences, 
and thematic study programs. Not to mention a number of 
secondments, especially for the training of young researchers,” 
Romon says. “The new GDRE ticks all the boxes, with annual 
funding of €100,000 for a period of four years.

Some 10 months on, the network includes 91 researchers, 48 
of whom hold permanent positions. Franco-Spanish research 
in geometric analysis now enjoys what Romon calls “a strong 
identity and increased visibility” among the members’ own 
organizations and at the international level. The GDRE also 

works with another hundred or so foreign 
colleagues around the world, mainly in 
the UK, Germany, the US, and Brazil.

Other fields of research have benefited 
from the network’s activities as well, 
many of them taking advantage of the 
impressively powerful gluing technique, 
which consists in joining surfaces to build 
and model new geometric constructions. 
The fruits of this Franco-Spanish 
 collaboration are thus becoming a source 
of inspiration for other researchers and in 
disciplines that use curved surfaces. This 
holds true for physics—in particular for 
models that deal with space-time curva-
ture—for chemistry, nanotechnology, or 
architecture. The domes of the CNIT 
Paris-La-Défense building, the Sydney 

Opera House, and the Munich Olympic 
Stadium are all life-size  testimonies of the 
close relationship that can exist between 
geometric analysis and artistic 
creativity.
01.��Laboratoire�d’analyse�et�de�mathématiques�

�appliquées�(CNRS�/�Universités�Marne-La-Vallée�and�
Paris-Est�Créteil).

02.��Laboratoire�de�mathématiques�et�physique�
théorique�(CNRS�/�Université�de�Tours).�

03.��CNRS�/�Université�de�Brest.
04.��Teams�from�the�universities�of�Granada,�Murcia,�

and�Valencia,�and�CSIC�(Consejo�Superior�de�
Investigaciones�Científicas)�in�Madrid,�the�Spanish�
equivalent�of�CNRS.

Mathematics� The�Franco-Spanish�European�Research�Network�for�geometric�analysis�
brings�together�eight�laboratories�specialized�in�modeling�new�geometrical�structures.

Right�Angle�for�Franco-Spanish

Geometry

contact InformatIon:
lama, marne-la-vallée. 
 Pascal Romon
 > pascal.romon@univ-mlv.fr

q a typical 
geometric structure 
studied by the 
franco-spanish 
gDre.
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��Informal Trade and 
Underground Economy in 
Myanmar: Costs and benefits 
 Winston�Set�Aung.
Bangkok:�IRASEC-Observatory,�
Occasional�Paper�04,�July�2011.��
92�pages.��

�w� This publication compiles various surveys 
and studies to�identify�the�causes�and�effects�of�
informal�flows�of�goods�and�persons�across�the�
borders�between�Myanmar�and�its�neighboring�
countries,�especially�China�and�Thailand.�

��The End of Innocence?  
Indonesian Islam and the 
Temptations of Radicalism  
 Andrée�Feillard�and�Rémy�Madinier.
Singapore:�National�University�of�
Singapore�Press,�May�2011.��
336�pages.��
�w� An in-depth study of the origins and 
development of�radical�Islam—including�its�
links�with�terrorist�groups—in�Indonesia,�the�
largest�Muslim�country�in�the�world.

IRASEC Publications:

Recent publications in English:

w�Based�in�Bangkok�(Thailand),�the�Research�Institute�
on�Contemporary�Southeast�Asia�(IRASEC)�regularly�
publishes�books�and�periodicals�on�its�activities.�
These�are�primarily�focused�on�the�political,�
economic,�and�social�evolutions�of�the�11�countries�of�
the�region.�

��Nazi Labour Camps in 
Paris: Austerlitz, Lévitan, 
bassano, July 1943-August 
1944 
 Jean-Marc�Dreyfus�and�
Sarah�Gensburger.�
Translated�by�
Jonathan�
Hensher.��
New�York-
Oxford:�
Berghahn�Books,�
September 2011.�
180�pages.��
�w� A detailed 
account of the three 
concentration camps that�
were�established�in�buildings�
in�Paris�between�July�1943�
and�August�1944.�Their�
existence�had�so�far�been�
shrouded�by�the�leaden�
silence�of�both�memory�and�
history.

��Cyberwar and 
Information 
Warfare 
 Edited�by�Daniel�Ventre,�
CNRS.�
Somerset:�John�Wiley�&�
Sons,�July�2011.�448�pages.�
�w� Integrating empirical, 
conceptual, and 
theoretical approaches, 
 this�book�details�the�
processes�of��information�
warfare�and�cyberwarfare�
through�the�historical,�
operational,�and�strategic�
perspectives�of�cyberattacks.�

��Ocean Acidification
 Jean-Pierre�Gattuso,�
Lina�Hansson�(Eds).��
Oxford:�Oxford�
University�Press,�
September�2011.��
408�pages.�
�w� Given its 
considerable capacity 

to store CO2, the�ocean�helps�
mitigate�climate�change.�yet�this�
generates�dramatic�changes�in�
its�carbonate�chemistry,�
including�a�decrease�in�pH�
known�as�“ocean�acidification.”�
This�study�is�the�first�to�
synthesize�the�very�latest�
understanding�of�the�
consequences�of�ocean�
acidification.�

��Resisting Genocide: The 
Multiple Forms of Rescue 
 Claire�Andrieu,�Sarah�
Gensburger,�Jacques�Semelin�
(Eds),�Cynthia�Schoch�
(Translator).��
New�York:�Columbia�University�
Press,�Mar�2011.�456�pages.�
�w� based on three case 
studies—the�genocides�of�the�
Armenians,�the�Jews,�and�the�
Rwandese�Tutsi—
this�book�
investigates�why�
courageous�
individuals�stand�
against�the�tide�of�
mass�killing,�and�risk�
their�lives�to�save�the�
victims�of�genocide.�

�books�i

 An in-depth study of the origins and 

 MORE AT.

>�www.irasec.com

w� The fourth annual Sino-French 
meeting jointly organized by CNRS 
and the Chinese Academy of Sciences 
(CAS) was held on august 24-28 at cas’s 
Institute of applied ecology, in shenyang 
(china). 

the 2011 edition was dedicated to 
carbon sequestration in terrestrial 
ecosystems, with specific sessions 
focusing on forest, grassland, wetland 
and agricultural ecosystems. the 27 
speakers from china, france, and the us, 

presented their latest results on the 
dynamics of carbon pools and the 
biological, environmental, and chemical 
mechanisms involved in the carbon cycle.

since 2008, the sino-french annual 
meetings have been held in france and 
china alternatively, as part of the sino-
french program for the environment and 
sustainable Development (seeD). previous 
themes included sustainable urban 
development (2009), as well as biodiversity 
and natural resources management.

the 2011 meeting was a milestone for 
the sino-french collaboration, with the 
involvement of new french academic 
partners including the french national 
Institute for agricultural research (Inra), 
the research Institute for Development 
(IrD) and the french Development 
agency (afD), which presented a 
reforestation program in yunnan (china).

contact InformatIon: 
 Catherine bastien-Ventura (DERCI-CNRS)
 > catherine.bastien-ventura@cnrs-dir.fr

Franco-chinese cooperation on the environment

 FREE DOWNLOAD.
>�www.irasec.com/component/irasec/?task=publication_
detail&publicationid=319

http://www.irasec.com/component/irasec/?task=publication_detail&publicationid=319
http://www.irasec.com
mailto:>� catherine.bastien-ventura@cnrs-dir.fr
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the islands’ biodiversity, but we’ll also try 
to find traces of human settlements to 
determine the potential impact of a 
 temporary human migration on the 
 sustainability of the ecosystems,”  
explains Gaill. In fact, this type of  
human-environment interaction is one  
of the most important fields of research 
in the overseas territories. In this regard, 

by  faBrIce Demarthon

L
ush forests, heavenly lagoons, 
or barren icy landscapes… 
 France’s overseas territories are 
not only ideal destinations for 

holidays or adventure: they also represent 
life-size laboratories whose incomparable 
biodiversity keeps watch over global 
change, and where the effects of human 
activity, for better or for worse, rarely go 
unnoticed. 

From French Guiana to Polynesia, 
the West Indies, the islands of the Indian 
Ocean, and Antarctica, CNRS resear-
chers, mostly those from the Institute of 
Ecology and Environment (INEE),1 travel 
across lands that are often difficult to 
reach, uninhabited, or even hostile, to 
better understand our planet and how 
mankind is shaping its evolution.

PRISTINE ENVIRONMENTS
Ecology, biodiversity, life and Earth 
 sciences, the humanities, human-envi-
ronment interaction... The study of these 
regions relies on a wide range of disci-
plines, often inter-related. “Our research 
draws from the past to better understand 
the present,” explains INEE Director 
Françoise Gaill. “We  examine the way 
things are today to fuel our hypotheses 
and envision the future.” For example, 
this year saw the launch of a new program 
to study the Iles Eparses (Scattered 
Islands), a handful of small islands off the coast of Madagascar 
that have been part of the French Southern and Antarctic Lands 
(TAAF) since 2007. These islands have never been inhabited for 
extended periods of time, if at all, and offer a unique opportu-
nity to study almost virgin tropical natural environments—pre-
cious references in terms of biodiversity. In addition, as Gaill 
points out, “the Indian Ocean, which is still relatively unknown 
compared to other oceans, offers a gradient of exceptional en-
vironmental conditions, from the tropics to the sub-Antarctic.” 

From the Iles Eparses to the Antarctic 
Lands, including the Crozet or Kerguelen 
archipelagos, France is the only country 
to offer researchers such a vast geographic 
and climatic expanse. 

MEASURING ThE hUMAN IMPACT
Aware of the importance of these territo-
ries, the prefect of the TAAF, along with 
the IPEV,2 asked CNRS to coordinate an 
initial call for proposals in 2010. As a re-
sult, on April 1, 2011, the TAAF logistical 
and oceanographic ship Marion Dufresne 
set sail for the Iles Eparses with the 
 program’s first scientific teams on board. 
“Of course, the mission is to investigate 

Ecology� France�has�made�2011�the�year�of�overseas�Territories.�CNRS�research�
projects�are�currently�underway�in�these�bountiful�but�vulnerable�corners�of�the�world.

Promising�Research�in�France’s��

Overseas Territories 

01 coral research is 
the focus of a new 
polynesian labex. 
02 03 04 a quasi-
pristine environment, 
the Iles eparses are at 
the heart of an 
ambitious research 
project. 
05 06 adélie land, in 
antarctica, has for 
years welcomed 
scientists from all 
over the world.
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focus on the relationship between man 
and biodiversity. CNRS is very active in 
Guiana, especially through the 
Nouragues Research Station which 
 studies tropical diversity. Another 
 overseas region where CNRS maintains a 
strong scientific presence is Adélie Land, 
on the coast of Antarctica.

FUNDING ThE RESEARCh
“All these regions are a treasure trove for 
research on the biosphere,” explains 
Gaill. “Our activities there are essential, 
despite high financial costs.” The INEE 
director hopes that the French govern-
ment will maintain its commitment to 
supporting research in the overseas 
 territories, and expresses concern about 
some alternative funding solutions like 
ecotourism—tourism that seeks to be as 
“green” as possible, usually promoting 
the discovery of preserved ecosystems.  
“It has been established that invasive 
 species, including viruses, bacteria, plant 
seeds and animal forms, have already 
been inadvertently introduced in the 
Antarctic by scientists—who are none-
theless fully aware of the consequences,” 
she points out. “Imagine the damage that 
could be caused by tourists, even those 
with the best intentions. The overseas 
territories are vulnerable, and we must 
preserve them as best we can.”
01.�Institut�écologie�et�environnement.
02.�Institut�polaire�français�Paul�Emile�Victor.
03.�Site�d’étude�en�écologie�globale.

a host of other projects have also been set up to study the interac-
tions between man and the environment. In Tahiti, a Global 
Ecology Research Site (SEEG)3 has been created to observe the 
evolution of Polynesian societies’ practices and habitats, based 
on paleoenvironmental research. “For us, the study of global 
ecology means analyzing the dynamics of biodiversity, the 
evolution of ecosystems, and the mechanisms of human-envi-
ronment interactions,” Gaill explains. In the West Indies, CNRS 
is to study the dispersion of the synthetic pesticide chlordecone 
in the sea and its repercussions on marine species. This insecti-
cide, which cannot be broken down by living organisms, was 
widely used in the banana plantations of Martinique and 
Guadeloupe until 1993, although it had already been banned in 
other countries for many years.

Not far from the West Indies, in French Guiana, CNRS 
 researchers, especially those specialized in the humanities, will 

contact InformatIon:
Inee, paris. 
 Françoise Gaill
 > francoise.gaill@cnrs-dir.fr
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mexico�i�
A cooperation agreement was 

signed in Paris on September 6 

between CNRS, represented by 

its chief research officer, Joël 

bertrand, and the Instituto 

Politécnico Nacional (IPN) of 

Mexico, represented by Mrs 

yoloxóchitl bustamante Diez, its 

general director. This agreement 

defines a legal framework for the 

development of joint research 

projects and programs in all 

scientific and technological 

fields, and for innovation. IPN  

is the most important public 

technological higher education 

center in Mexico.

chile�i�
A new international 
joint unit (UMI) in 
astronomy�was�set�up�on�
September�21�between�CNRS�and�
three�Chilean�universities.1��“The�
UMI-FCA�represents�a�major�step�
forward�in�the�enhancement�of�
scientific�exchanges�between�
France�and�Chile,”�declared�René�
Méndez,�who�currently�heads�the�
astronomy�department�of�the�
University�of�Chile,�and�who�will�be�
the�first�director�of�the�new�UMI�.
This�collaboration�will�benefit�
both�countries�equally.�“The�
UMI-FCA�will�give�Chilean�
scientists�direct�access�to�the�
research�facilities�of�the�European�
organization�for�Astronomical�
Research�(ESo)�in�northern�Chile.�
French�researchers,�on�the�other�
hand,�will�benefit�from�the�
incomparable�observation�and�
research�resources�that�Chile�has�
to�offer,”�said�Jean-François�Marini,�
director�of�CNRS’s�Latin�American�
office.�Furthermore,�Chile�is�home�
to�ALMA,�a�unique�ground-based�
astronomy�project�that�will�
assemble�66�radio�telescopes�in�
the�Atacama�desert�to�“listen”�to�
the�universe.�It�is�scheduled�to�be�
operational�by�2013.�
01.���The�University�of�Chile,�the�Catholic�

University�of�Chile,�and�the�University�of�
Concepción.

a photo�report on resarch in overseas territories can 
be viewed on the online version of the magazine. 
>www.cnrs.fr/cnrsmagazine

mailto:francoise.gaill@cnrs-dir.fr
http://www.cnrs.fr/cnrsmagazine
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�Founded in 1939 by governmental 
decree, CNRS is the largest 
fundamental research organization 
in Europe. 

CNRS�is�involved�in�all�scientific�
fields�through�ten�specialized�institutes�
dedicated�to:�
q�Life�sciences
q�Physics
q�Nuclear�and�Particle�Physics
q�Chemistry�
q�Mathematics�
q�Computer�science
q�Earth�sciences�and�Astronomy
q�Humanities�and�Social�sciences
q��Environmental�sciences�and�

Sustainable�development
q�Engineering

CNRS�research�units�are�either�fully�funded��
and�managed�by�CNRS,�or�run�in�partnership�with�
universities,�other�research�organizations,�or�
industry.�They�are�spread�across�France,�and�employ�
a�large�number�of�permanent�researchers,�
engineers,�technicians,�and�administrative�staff.�

The�CNRS�annual�budget�represents�one-
quarter�of�French�public�spending�on�civilian�
research.�This�budget�is�co-funded�by�the�public�
sector�and�by�CNRS,�whose�revenue�streams�include�
EU�research�contracts�and�royalties�on�patents,�
licenses,�and�services�provided.�CNRS’s 2011 budget 
is of €3.2 billion.  

CNRS�employs�some�34,000�staff,�including�
11,400�researchers�and�14,200�engineers�and�
technicians.�Nearly�1100�research�units�(90%)�are�
joint�research�laboratories�with�universities��
and�industry.

�DERCI, an office dedicated to 
European and international 
collaborations.

CNRS�carries�out�research�activities�
throughout�the�world,�in�collaboration�
with�local�partners,�thus�pursuing�an�
active�international�policy.

The�European�Research�and�
International�Cooperation�Office�
(Direction�Europe�de�la�recherche�et�
coopération�internationale�(DERCI))�
coordinates�and�implements�the�policies�
of�CNRS�in�Europe�and�worldwide,�and�
maintains�direct�relations�with�its�
institutional�partners�abroad.

To�carry�out�its�mission,�the�DERCI�
relies�on�a�network�of�9�representative�
offices�abroad,�as�well�as�on�science�and�
technology�offices�in�French�embassies�
around�the�world.

contact InformatIon: 
> derci@cnrs-dir.fr

websIte: 
> www.cnrs.fr/derci
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Deep-Sea Monster
BY Isabelle tratNer

w� Have no fear, this aquatic monster is only 0.1 mm tall. 
 The microorganism, observed here under a scanning 
 electron microscope, is a very common unicellular  ciliate 
called Codonellopsis orthoceras. The sample was collected 
in the Mediterranean by Charles Bachy from the ESE labora-
tory1 and Imène Estève, from the IMPMC.2  Only part of its 
shell (in blue) is visible, since the rest is covered with hundreds 
of coccoliths (pink and green) which are  themselves the 
 carbonated shells of various unicellular planktonic species. 
In the shape of buttons, baskets, or sticks, coccoliths may 
accumulate in huge quantities,  leading to the formation of 
large geological structures such as calcareous cliffs. 

As Estève explains, “the IMPMC is a pluridisciplinary 
 institute where physicists, biologists, and  mineralogists 
work together to study matter, its structure, its  behavior,  
as well as the mechanisms involved in its  transformation by 
microorganisms.”
01. Ecologie, systématique et évolution (CNRS / Université Paris-XI).
02.  Institut de minéralogie et de physique des milieux condensés  

(CNRS / Universités Paris-VI / IPGP / IRD).

cONtact INfOrmatION:
ImPmc, Paris. 
 Imène Esteve
 > imene.esteve@impmc.upmc.fr©
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