
 

 
 

ZIP is HIRING NOW! See positions below 
 
Subduction zones play a fundamental role in our daily life: half of the world's population lives on 

top or nearby one of them, in coastal areas repeatedly devastated by large earthquakes, 

tsunamis or volcanic eruptions. These dramatic phenomena are fundamentally controlled by 

processes at and across subduction zone inter-plate boundaries, where stresses and energy release 

via earthquakes together with fluid-mediated mass transfer interact on a wide range of spatial and 

temporal scales (from 10
-4

 to 10
6-7 

yr). Unfortunately, the nature, structure and properties of this 

plate interface are still largely unknown, calling for a thorough Zoom In between the Plates 

(ZIP). 

Zooming into the subduction plate interface represents a real challenge for a new generation of 

geoscientists. The unique ZIP network will provide them with unprecedented, very broad, high-

end scientific expertise, with up-to-date laboratory facilities, unique field laboratories, and a solid 

cross-disciplinary theoretical basis and state-of-the-art knowledge. Private sector involvement, 

through secondments, intersectoral visits and training, will provide the fellows with the 

opportunity to “see&touch&test” the organization and the work of large industries, and will increase 

the employability of the 14 fellows (12 ESR, 2 ER). 

 

ZIP research work packages WP1-2-3 are based on process understanding to reach the following 

overarching goals:  

(1) determine the plate interface dimensions, geometry and physical properties,  

(2) model time-integrated material fluxes,  

(3) constrain how rock rheologies control seismicity, mega-earthquake nucleation and rupture 

propagation. 

 

 

 



 
 

RECRUITEMENT PROCEDURE 
 
Recruiting and retaining high-quality young scientists is critical to the success of ZIP. A 
transparent, open, equal and internationally accepted recruitment process of the 
research fellows is based on the principle of the Charter of Researchers and the Code of 
Conduct for their recruitment.  
ZIP will be especially attentive to gender issues by encouraging female applications: 
gender balance will be a major focus during the recruitment of ESR/ERs. We aim to 
have at least 50% of woman researchers.  
We aim to recruit most researchers of the network within the first few months (and have them 
start before april 2014) to maximize the number of ESR-ERs participating to the ZIP Starters 
and match the pace of ZIP workflow:  
 
 

 
 
  
 

Candidates will submit their CV, a letter of application, two letters of reference (describing 
the candidates' learning, research and communication skills, independence and motivation), 
and academic credentials (mark sheets and degree statements) through the application 
facility hosted at the ZIP website: http://www.zip-itn.eu/. 
 

Deadline for ESR2, ESR4 and ESR10 is Feb, 15
th

 2013*** 
[with effective start over March-May 2014] 

All other positions have been filled 

 
 
At the end of the deadline, all eligible applications will be sent to the two main 
supervisors of each project. They will generate long and short lists (particularly thorough 
for ERs) based on overall scientific potential, mobility experience and public awareness. 
Short-listed candidates will be invited for a personal interview while the others will be 
informed about the failure of their application. Scores and supervisors’ comments will be 
collected by ZIP SC highlighting the most appreciated applications. The Supervisory board of 
ZIP will verify the accuracy of the recruitment process. Once a consensus is reached, the 
ranking and comments will be recorded. After the selection, all short-listed applicants will be 
informed about the strengths and weaknesses of their application.  
 
*** If no satisfactory candidates are found for a given project after the first call for positions, 
the empty position will be re-advertised following the same rules and procedures. 

http://www.zip-itn.eu/


 



ESR1 — Tracing trajectories and geochemical evolution of subducted oceanic lithosphere   [WP1] 

Supervisors: Scambelluri (UG) / Mezger (GFZ)    

Objectives: Characterization of rock diversity on the subduction interface at all scales / Methods: field mapping; 

petrological/geochemical characterization of rocks/minerals by SEM, microprobe, ICP-MS laser ablation and 

TIMS; geochemical modelling of fluid/rock exchange, element partitioning and fractionation 

ESR2 — Imaging and characterizing deformation patterns on plate interfaces   [WP1] 

Supervisors: Oncken (GFZ)  / Agard (UPMC) 

Objectives: Petrophysical properties, fluid circulations, permeability estimates / Methods: seismic tomography, 

field mapping, models of fault slip, pore elastic deformation, viscous response and thermo-mechanical processes 

ESR3 — Monitoring of the subduction interface by GPS and InSAR   [WP1] 

Supervisors: Vigny (CNRS)  / Moreno(GFZ)    

Objectives: Correlation of geodetic/geophysical and petrological/petrophysical data / Methods: integration from 

high-end, dense monitoring networks (LIA and IPOC observatories, Chile) across a fully continental upper plate 

with continuous GPS stations, seismological stations, tilt meters, geodetic benchmarks.  

ESR4 — High resolution imaging of the subduction interface using microseismicity   [WP1] 

Supervisors: Meier (CAU)  / REPSOL 

Objectives: Transients and microseismicity (v. space/time and the seismic cycle) / Methods: seismology, data 

processing of clusters of highly similar microseismic events 

ESR5 — Structure and physical properties of the subduction plate boundary  [WP1] 

Supervisors: Ranero (CSIC) / REPSOL  

Objectives: Seismological and physical nature of the interplate boundary / Methods: processing and numerical 

modelling of marine seismic data, combined seismic and gravity modeling 

ESR6 — Non-lithostatic fluid (thermo)dynamics of subduction interface dehydration reactions  [WP2] 

Supervisors: Garrido (CSIC)  / Connolly (ETH)   

Objectives: Numerical modeling of dehydration reactions within thermo-mechanical models / Methods: field 

mapping, petrology, geochemistry, thermodynamic modelling 

ESR7 — Fluid liberation from the down-going slab: chemistry and fluid pathways  [WP2] 

Supervisors: Pettke (UB) / THERMOFISHER  

Objectives: Fluid/mass transfer and source contributions through space and time / Methods: link careful 

petrography with bulk rock and in-situ geochemistry (XRF, ICP-MS, TIMS, LA-ICP-MS, SIMS) of trace 

elements and isotopes, fluid characterization 

ESR8 — Time scales of deformation and fluid-mediated interactions along the plate interface  [WP2] 

Supervisors: John (FUB)  / Agard (UPMC) 

Objectives: Links between fluid flow patterns and rock chemical-petrophysical changes / Methods: tectonics, 

field mapping, metamorphic petrology, fluids, chemical gradients, diffusion modelling, geochronology 

ESR9 — Experimental-numerical constraints on the rheological impact of metamorphic reactions   [WP3] 

Supervisors: Schubnel (CNRS) / John (FUB)   

Objectives: Testing the rheological impact of metamorphic reactions / Methods: experimental rheology, fluid-

rock experiments, modelling. Linked to ESRs 2, 3 and 10 and to ER2 

ESR10 — Paleoseismicity (pseudotachylites, eclogite breccia): from the field to experiments  

Supervisors: Verlaguet (UPMC)  / Federico (UG) 

Objectives: Rock deformation experiments at HP-HT and ongoing fluid release / Methods: field mapping, 

tectonics, petrology, rheology 

ESR11 — Big or small quakes along the subduction interface: impact on natural hazard   [WP3] 

Supervisors: Papadopoulos (NOA)  / Weidle (CAU) 

Objectives: Post-seismic deformation and hazard after large earthquakes / Methods: modelling of seismic 

instabilities 

ESR12 — Rheological timescales, from geodynamics to the seismic cycle   [WP3] 

Supervisors: Gerya (ETH)  / LePourhiet (UPMC) 

Objectives: Upscaling the rheological behavior of the plate interface versus depth and time through numercial 

models / Methods: numerical modelling, rheology, seismology 

ER1 — Physics of multiscale fluid-melt migration across the deforming subduction interface   [WP3] 

Supervisors: May (ETH) / AF CONSULT 

Objectives: Testable numerical models for fluid/melt transport / Methods: numerical modelling, rheology, 

thermodynamics and kinetics of fluid/melt-rock interactions 

ER2 — Impact of composite rheologies for mixing processes at the plate interface    [WP2] 

Supervisors: Burov (UPMC)  / Sallares (CSIC) 

Objectives: Rheological/geodynamical/geochemical/seismological/2D-3D numerical thermomechanical / 

Methods: modelling, mechanical mixing 

mailto:marco.scambelluri@dipteris.unige.it
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ESR 1 — PhD position in petrology and geochemistry 

of high-ultrahigh pressure rocks and fluids 
 

 

Main host institution: Dipartimento di Scienze della Terra, Ambiente e Vita, 

Università di Genova, Italy 

 

Secondment Institutions: University of Bern; Deutsches GeoForschungs Zentrum, 

Potsdam 

 

 

The Department of Earth, Environmental and Life Sciences at the University of Genoa 

seeks to appoint a PhD student for a research project in petrology and geochemistry of 

high-pressure rocks and fluids. The successful applicant will work in a multi-

disciplinary environment in close collaboration with Profs. Marco Scambelluri, Klaus 

Mezger and Sonia Tonarini. 

The ESRs will work on plate interface examples exposed in high- and ultrahigh-

pressure mountain belts and determine the petrological/geochemical features of rocks 

and of fluid-related structures. Main objects are oceanic crust, serpentinized upper plate 

mantle and continental materials of the Alps evolved along a fossil plate interface. 

These will be compared with occurrences from other settings.  

 

Methods: Field mapping; petrology/geochemistry of rocks/minerals; stable (O, H, Li, 

B) and radiogenic (Sr, Pb) isotope analyses coupled with new geochemical tracers (As, 

Sb); modelling of fluid/rock exchange.  

 

Goals: Defining petrological and geochemical identity of plate interface settings, 

assessing rock diversity and paths, fluid-rock interactions and mass transfer from micro- 

to mega-scales along the plate interface. 

 

Candidates must hold an MSc in Earth Sciences or a closely related discipline. 

Experience in petrology, geochemistry, structural geology is highly advantageous 

 

Genoa is a livable city on the NW coast of Italy. During the PhD, the candidate will 

collaborate with M. Scambelluri (Genova) for the petrology and structure of high-P 

rocks, with S. Tonarini (isotope laboratories in Pisa), and with K. Mezger, T. Pettke, S. 

Angiboust, A. Garcia Casco in the secondment Institutions.  

 

For further information contact: 

Profs. M. Scambelluri (marco.scambelluri@dipteris.unige.it) and K. Mezger 

(klaus.mezger@geo.unibe.ch) 

 

mailto:marco.scambelluri@dipteris.unige.it


 

ESR 2 — PhD position in characterizing and modeling 

interplate deformation transients in subduction zones 
 

Main host institution: GFZ Potsdam 

Secondment Institution: UPMC Paris 

 

The GeoForschungsZentrum Potsdam (national center for Geosciences in Germany) 

seeks to appoint a PhD student in numerical modeling of interplate deformation in 

subduction zones.  

The successful applicant will join the Lithosphere Dynamics laboratory (section 3.1) 

and work locally in a close collaboration with Prof. Onno Oncken (head of department), 

Dr. Samuel Angiboust and Dr. Marcos Moreno.  

She/He will also collaborate with Profs. Philippe Agard and Evgueni Burov (Paris 

University) in order to observe and characterize interplate deformation in exhumed 

rocks and get additional insights into numerical modeling of geodynamic processes, 

respectively. 

 

The objective of this PhD is to image the transient deformation patterns at the plate 

interface and to characterize its relationship to rheological parameters. The candidate 

will work on (1) field evidence from an ancient subduction interface (focusing on the 

case-study of the Alps) and (2) the development of a visco-elasto-plastic Finite Element 

Model of a subduction plate interface in order to characterize the physical parameters 

controlling seismicity and creep at various depths (10-80km) along the interface. 

Comparison of output modeling results with quantified deformation patterns in 

exhumed rocks from ancient subduction interfaces will permit to bridge the gap between 

field (meter to kilometer-size scale) and geophysical observations (kilometer to pluri-

kilometer scale). The large amount of geodetic, seismological and field observation data 

available at the GFZ (already acquired via several campaigns over the last decade and 

via the Integrated Plate boundary Observatory Chile-IPOC) will also serve as natural 

constraints in order to calibrate the unknown parameters. This study will contribute to a 

better understanding of fault healing, evolution of the physical state, and mechanisms of 

locked and creeping domains and their relation to seismic rupture at the subduction 

interface. 

 

Candidates must hold an MSc in Applied Physics, Earth Sciences or a related discipline. 

A good command of finite-element numerical modeling and solid/fluid mechanics is 

necessary. Experience in geology/geodynamics/seismology/geodesy and programming 

languages is advantageous. 

 

The GFZ is situated in Potsdam, a very pleasant city in Berlin neighborhoods. During 

his PhD supervised by Prof. Oncken, the candidate will benefit from a multi-

disciplinary environment by collaborating with several members from the Lithosphere 

dynamics laboratory (expertise in GPS & geodesy, field work and petrology, 

tomography). The candidate will also have the opportunity to take part in several field 

campaigns during his PhD (Chile, Alps and other key localities worldwide). She/he will 

spend ~6 months in Paris at the second mentor institution with Philippe Agard and 

Evgueni Burov (UPMC), 

 

For further information, please contact Prof. Onno Oncken (oncken@gfz-potsdam.de) 

or Prof. Philippe Agard (philippe.agard@upmc.fr) 

 



ESR 3 — PhD position in Monitoring of the subduction 

interface by GPS and INSAR 

 

Main host institution: ENS Paris 

Secondement Institutions: GFZ-Potsdam, UPMC, CSIC  
 

The “laboratoire de Géologie” at ENS Paris seeks to appoint a PhD student in monitoring of the 

subduction interface by satellite geodesy (GPS and INSAR). The successful applicant will join 

the “Géodynamique, Sismologie et Géodesie” group and work in a multi-disciplinary 

environment in close collaboration with Dr. C. Vigny, Dr. A. Schubnel, and Pr. R. Madariaga at 

ENS, Dr. M. Moreno, T. Dahm, F. Rolandone and C. Ranero at secondment institutions GFZ-

Potsdam, UPMC and CSIC. 

During the last decade, the Aceh (2004, Mw>9.1), Maule (2010, Mw 8.8) and Tohoku-Oki 

(2011, Mw 9) earthquakes dramatically shed light on the seismogenic and tsunamigenic hazard 

due to subduction megathrusts. The Chilean subduction is one of the most active in the world, 

with 4 mega earthquakes in the last 120 years (1906, 1922, 1960 & 2010). However, no major 

earthquake occurred in North Chile since the 1877Mw 8.6 subduction earthquake that produced 

a huge tsunami. Nevertheless, geodetic measurements conducted over the last two decades in 

this area show that the upper plate is actually deforming, which reveals some degree of locking 

(or coupling) on the subduction interface. This accumulation of elastic deformation is likely to 

be released in a future earthquake. Because of the long elapsed time since 1877 and the rapid 

accumulation of deformation (thought to be 6–7 cm yr−1), many consider this area is a mature 

seismic gap where a major earthquake is due and seismic hazard is high. 

Using dense GPS measurements, we recently found that the North Chile seismic gap is not 

homogeneous, but rather segmented in at least two highly locked segments bounded by narrow 

areas of weak coupling.  Located in the middle of North Chile, the region of Iquique (located at 

~20°S) is the locus of an important decrease of the amount of coupling on the subduction 

interface. This finding raises number of important questions: Is this feature permanent or 

transient ? Is it representative of friction laws variations on the plate interface? If so, can we 

characterize them with space geodesy ? Can we correlate the upper plate deformation anomalies 

with seismicity on the slab interface ? and upmost important: what role will this abnormal area 

play in the expected next mega-thrust earthquake in the region ? Will the rupture nucleate there 

? will it stop there ? Will it impede the 1877 mega earthquake (and Tsunami) scenario and 

favour separated individual (and therefore smaller) rupture of each segment ? 

The objective of this PhD is to observe, quantify and analyze the interplate kinematics gathering 

as much information as possible on this peculiar area of Iquique. We will integrate space 

geodesy (precise reanalyses of the long cGPS time series of the existing network, times series of 

INSAR interferogramms, increased dense GPS surveys around the area], seismology (creation 

and usage of a seismicity catalogue based on several years of operation of local seismological 

networks) and numerical simulations to study with an unprecedented precision the physical 

mechanisms of great earthquakes in this region. Extensive available marine seismic data will be 

integrated in the study. It will provide new opportunities to improve the assessment of 

earthquake and tsunamic hazards.  

 

Candidates must hold an MSc in Earth Sciences, Applied Mathematics, Physics or a related 

discipline. Experience in geodynamics, geodesy, seismology, numerical modeling and 

programming languages is highly advantageous. 

ENS is situated in the heart of down town Paris is an extremely liveable city and has one of the 

highest qualities of life in the world. During his PhD, the candidate will collaborate with people 

at secondement institutions GFZ-Potsdam, UPMC, and CSIC as well as with others PhD 

students of ZIP. 

For further information, please contact Dr. Christophe Vigny (vigny@geologie.ens.fr). 

mailto:vigny@geologie.ens.fr


ESR 4 — PhD position – seismicity of the subduction 

interface 
 

Main host institution: Christian-Albrechts University Kiel, Germany 

Secondement Institution: REPSOL, Spain  

 

The Department of Geosciences at the University Kiel seeks to appoint a PhD student in 

“High resolution imaging of the subduction interface using microseismicity”. The 

successful applicant will join the seismology group at University Kiel and will work 

with Prof. T. Meier, Prof. W. Rabbel, Dr. C. Weidle (CAU Kiel), Prof. L. Boschi 

(UPMC), Prof. M. Scambelluri (University Genova), Dr. V. Sallares (CSIC Barcelona) 

and REPSOL.  

 

Available data of previous and ongoing passive seismic experiments in the Hellenic 

subduction zone (EGELADOS, HADES) are to be used to locate microseismicity along 

the subduction interface with high accuracy. Cluster analysis and relative locations are 

to be applied in order to image active faulting and migration of seismicity. This will 

help to understand seismic coupling in the seismogenic zone as well as triggering 

mechanisms of intermediate depth seismicity like fluid migration beneath the volcanic 

arc. The results are to be compared to local earthquake tomography, receiver function 

studies and deep seismic sounding (ESR3, ESR5, REPSOL). Specific emphasis will be 

given to the comparison between a retreating, strongly segmented and weakly coupled 

subduction interface (Hellenic subduction zone) with an advancing, strongly coupled 

one (Chile). 

 

Candidates must hold an MSc in Geophysics, Earth Sciences, Applied Mathematics, 

Physics or a related discipline. Experience in seismology, wave propagation, location of 

earthquakes, signal processing, and programming languages is highly advantageous. 

 

During the PhD, the candidate will strongly interact with the ZIP participants and will 

specifically collaborate with the secondment institution REPSOL.  

 

CAU Kiel is committed to employing more handicapped individuals and to increasing 

the share of women in areas where they are underrepresented, and therefore expressly 

encourages applications from such qualified individuals. 

 

For further information, please contact Prof. Thomas Meier (meier@geophysik.uni-

kiel.de) or Dr. Christian Weidle (cweidle@geophysik.uni-kiel.de). 

 



ESR 5 — Structure and physical properties of the 

subduction plate boundary 
 

 

Main host institution: BarcelonaCSI, CSIC  

Secondement Institutions: CSIC/REPSOL/ENS/NOA/CAU  

 

 

The Barcelona Center for Subsurface Imaging (CSI) from CSIC seeks to appoint a PhD 

candidate in seismic imaging at subduction zones. The successful applicant will join the 

Barcelona‐CSI (www.barcelona-csi.cmima.csic.es) and work in a multi‐disciplinary environment in 

close collaboration with Prof. C.R. Ranero and Dr. V. Sallares. During his PhD, the candidate 

will collaborate with academic and industry partners within the framework of the ZIP ITN.  

 

The PhD will take place within the umbrella of a large international, interdisciplinary effort to 

study the Hellenic subduction system (Greece). The PhD will combine new multichannel 

seismic (MCS) reflection and wide-angle seismic (WAS) marine data collected across areas 

where large historical earthquakes have occurred and the region is actively deforming. The 

main purpose of the work will be to provide information on the geometry and the physical-

seismological nature of the inter-plate boundary of the seismogenic zone, which jointly 

influence the degree of plate coupling across these regions, the occurrence of mega-thrust 

earthquakes and the deformation pattern of the overriding plate. The PhD candidate will be 

trained on analysis and processing of MCS data and on the tomographic modelling of WAS 

data in combination with gravity modeling. The candidate will be integrated in a ~30 people 

group collaborating with PhD and postdocs working with similar methodologies and on 

related science topics. The Barcelona-CSI hosts commercial and in-house software, and a 

High Performance Computing facility needed to carry out this project.  

 

Candidates must hold an MSc in Earth Sciences, Physics or a related discipline. Experience in 

programming languages such as Fortran or C++ and Linux OS is advantageous.  

 

The Barcelona CSI is situated at the Marine Science Institute (www.cmima.csic.es) in the marina 

area of Barcelona, minutes away from the center of town.  

 

For further information, please contact Prof. Cesar R. Ranero (cranero@icm.csic.es) or Dr. 

Valentí Sallares (vsallares@icm.csic.es)  



ESR 6 — PhD position in numerical modelling of 

seismic cycles in subduction zones 
 

Main host institution: Instituto Andaluz De Ciencias De La Tierra, Granada, Spain 

Main secondement Institution: ETH Zürich, Zürich, Switzerland  

 

The Instituto Andaluz de Ciencias de la Tierra (IACT) at Granada (CSIC and University 

of Granada) seeks to appoint a PhD student in Non-lithostatic fluid (thermo)dynamics 

of subduction interface dehydration reactions. The successful applicant will join the 

IACT’s Petrology and Geochemistry Research Group and work in a multi-disciplinary 

environment under the supervision of Dr. Carlos J. Garrido and Dr. Vicente López 

Sánchez-Vizcaíno.  

 

Research: Investigation of the pressure, stress, and temperature evolution in natural 

systems undergoing metamorphic devolatilization reactions is essential for the 

reconstruction and understanding of the dynamic of fluid expulsion and volatile cycling 

in subduction zones and the influence of fluids release on seismic activity in these 

settings. The main objective of the PhD will be the investigation of the role of fluid 

dynamics in the thermodynamics and kinetics of metamorphic dehydration reactions by 

combining thermo-mechanical modelling with petrological and geochemical studies of 

natural analogs with a special emphasis on serpentinite dehydration reactions. 

 

Tasks: 1) Quantify the role of non-lithostatic fluid pressure in controlling dehydration 

reactions at depth and implement modifications in current thermodynamic numerical 

codes for simple dehydration reactions, with a focus on serpentinite dehydration; 2) 

Petrological and geochemical study of natural analogs. Implement them in simple 1D 

thermo-mechanical models to investigate their effects on metamorphic equilibrium and 

kinetics.  

 

Research Methodology: Structural and petrological mapping, metamorphic petrology, 

geochemistry, thermodynamic and thermo-mechanical modelling.  

 

Candidate Profile: Candidates must hold an MSc in Earth Sciences, Geophysics or a 

related discipline. Experience in thermodynamics, geodynamics, metamorphic 

petrology, numerical modelling and programming languages is highly advantageous. 

See below for further eligibility criteria requirement for participation in EU-ITN 

projects.  

 

The successful candidate will be hired by the CSIC to work at the IACT, and will be 

enrolled in the Earth Science PhD Program of the University of Granada. The candidate 

will benefit from first-class research facilities and the unique cultural and international 

environment of the University of Granada.  

The candidate will also spend at least 6 months at the ETH Zürich—the second 

mentor institution—working under de supervision of Prof. Jamie Connolly 

(thermodynamic modelling) and Prof. Taras Gerya (thermo-mechanical modelling). 

The candidate will also collaborate with Dr. Benoit Dubacq (UPMC, Univ. Paris VI), 

as well as with others ZIP’s PhD students working on related research topics.  

 

For further information, please contact Dr. Carlos J. Garrido (carlos.garrido@csic.es) or 

Prof. James Connolly (james.connolly@erdw.ethz.ch)  

http://www.iact.csic.es/
http://www.csic.es/web/guest/home
http://www.ugr.es/en/
http://www.ugr.es/en/
mailto:carlos.garrido@csic.es
mailto:james.connolly@erdw.ethz.ch


ESR 7 — PhD position in petrology and geochemistry 

on fluid liberation from the downgoing slab 
 

 

Main host institution: Institute of Geological Sciences, University Bern, Switzerland 

Secondment Institution: ThermoFisher 

 

 

The Department of Earth, Environmental and Life Sciences at the University of Genoa 

seeks to appoint a PhD student for a research project in petrology and geochemistry of 

high-pressure rocks and fluids. The successful applicant will work in a multi-

disciplinary environment in close collaboration with Profs 

 

Applications are invited for a PhD position (main host institution: University of Bern) 

that focuses on the composition and scales of fluid-mediated chemical cycling along and 

across the subduction interface and has an important component of analytical techniques 

development (secondment with THERMOFISHER). 

 

The project, funded for 3 years according to EU salary regulations, involves carefully 

linking petrography with bulk rock and in-situ geochemistry (XRF, ICP-MS, TIMS, 

LA-ICP-MS, SIMS) of trace elements and isotopes, and fluid characterization. 

Analytical methods development and applicability to solve geoscientific problems is the 

core of this project; hence, natural sample material will be chosen based on suitability 

for investigating a given task. Close collaboration with mass spectrometry industry. 

 

Specific Tasks include: 

 

- Quantification of the chemical and isotopic signature of fluid components lost from 

the slab during subduction at progressively deeper levels of dehydration, using natural 

rock samples from fossil subduction zones 

- Constraining migration pathways in and along the slab and across to the deep mantle, 

as well as dehydration/fluid production rates 

- Linking these data to constraints on magnitude of non-lithostatic stresses and related 

seismicity. 

 

We seek an individual with a strong interest in element- and isotope-geochemistry and 

analytical methods. An MSc in Earth Sciences and good communication skills in 

English are prerequisites. Experience in hands-on instrumental analysis, geochemistry, 

petrology and thin-section microscopy is desirable. The position is fully funded for 

three years through a Marie-Curie International Training Network. For eligibility 

criteria consult http://www.zip-itn.eu/job-opportunities/eligibility-criteria/ 

 

Applications should include a CV, a letter of application, two letters of reference 

(describing the candidate`s learning, research and communication skills, independence 

and motivation), and academic credentials (mark sheets and degree statements) through 

an online application facility hosted at the ZIP website http://www.zip-itn.eu/ 

 

For further information contact Dr. Thomas Pettke (pettke@geo.unibe.ch) 

 



ESR 8 — PhD position on time scales of deformation 

and fluid-mediated interactions  

along subduction zone plate interfaces 
 

Main host institution: Freie Universität Berlin (FUB) 

Secondment Institution: Université Pierre et Marie Curie (UPMC) – Paris 6 

 

The Institute of Geological Sciences at Freie Universität Berlin seeks a PhD student to 

study links between fluid flow patterns and chemical-petrophysical characteristics in 

subduction zones. The successful applicant will join the Petrology group and work in a 

multi-disciplinary environment in close collaboration with Timm John in Berlin and 

Philippe Agard in Paris.  

 

Tasks and Methodology: 

A) Constraining the evolution of deformation patterns associated with fluid pathways 

along exhumed portions of the subduction interface in selected field laboratories (Alps 

and Tianshan); 

B) Constraining the absolute timing of deformation via recrystallized accessory 

minerals and modeling the duration of fluid circulation(s) through Li-chronometry (i.e. 

Li-diffusion).  

Deformation within dry slabs is often highly localized along the subduction interface, 

where narrow shear zones preserve a record of enhanced fluid flow with respect to 

surrounding rocks. Fluids potentially change mineral assemblages and speed up reaction 

rates, leading to strain-dependent feedbacks between fluid flow and rock rheology. The 

detailed study of such shear zones will form the basis for reconstructing the sequence of 

tectonometamorphic events in selected field areas at or near exhumed subduction 

interfaces in mountain belts. A key to understanding the localization process will be to 

improve the spatial and temporal resolution of transient, grain-scale processes that 

control the dynamics of shear zone evolution. Growth zones in datable accessory 

minerals will be used to obtain information on the age of microstructures as well as on 

the timing of shear zone formation. The analysis of chemical gradients across strain 

gradients in shear zones will enable Li-chronometric diffusion modeling to estimate the 

duration of fluid-rock-deformation processes. Overall, this project will generate a better 

understanding of how localized deformation and fluid flow along the subduction 

interface are linked in space and time. 

Methods: Tectonics, field mapping, petrology, diffusion modelling, geochronology. 

 

Candidates for the job must hold an MSc in Earth Sciences or a related discipline. 

Experience in mineralogy, petrology, geochemistry, structural geology and 

geodynamics is highly advantageous. 

Berlin is one of the most dynamic and liveable cities in Europe with very active 

scientific and cultural scenes. The Geoscience Dept. of the FU-Berlin is a member of 

Geo-X, a consortium of closely knit Earth Science institutions in the Berlin-Potsdam 

area that pool their resources to offer a world-class laboratory infrastructure. The PhD 

candidate will also spend ~6 months in Paris at the second mentor institution with 

Philippe Agard (UPMC), and will also collaborate with Mark Handy  (FU Berlin), 

Sonia Tonarini (IGG Pisa) and Martin Engi (UB, Bern). 

For further information, please contact Timm John (timm.john@fu-berlin.de) or 

Philippe Agard (philippe.agard@upmc.fr) 



ESR 9 — PhD position in experimental constraints on 

rheology during metamorphic reactions 
 

Main host institution: Ecole Normale Supérieure de Paris, France 

Secondement Institutions:  ISTerre  Grenoble, Frei Universität Berlin (FUB) 

 

The Laboratoire de Géologie of ENS PARIS seeks to appoint a PhD student in 

experimental rheology. The successful applicant will join the Rock Mechanics team in 

Paris and will work in a multi-disciplinary environment in close collaboration with Dr. 

Alexandre Schubnel in Paris, Dr. Stéphane Guillot in Grenoble and Dr. Timm John in 

Berlin.  

In the last twenty years, transformation-induced faulting has been evidenced in several 

rocks undergoing phase transformations both in the laboratory and in the field. 

Observations have led to believe that phase transformations must play a major role in 

the triggering and the propagation of earthquakes in subduction environments. 

Nevertheless, the way mineral reactions can modify the deformation regime of deep 

rocks, from ductile to brittle (embrittlement) remains poorly understood, mainly because 

of the technological challenge it represents. Indeed, being able to deform rocks in a 

controlled manner at HP-HT conditions, while contemporaneously monitoring the 

reaction progress, proves to be a challenging interdisciplinary task that lies at the 

frontier between the High Pressure and the Rock Mechanics communities. 

 

On a practical point of view, systematic set of experiments will be performed in order 

to characterize the mechanics of a number of phase transitions (Serpentine dehydration 

and Eclogitization reactions) typical of subduction zones. Experiments will be 

performed in a newly designed solid medium deformation (Griggs type) apparatus 

equipped with acoustics, which will be installed at ENS Paris early 2014. Additional 

experiments will be performed in the multi-anvil deformation apparatus (D-DIA) now 

fully operational on the GSECARS beam line of the Advanced Photon Source 

synchrotron in Argonne Illinois, USA. 

 

It is crucial for experimentalists to be forced into thinking at a larger scale. In 

consequence, this project also involves two field studies (Voltri, Italy; Western Gneiss 

Region, Norway) in order to remember what kind of microstructures we are to 

reproduce in the laboratory.  

 

Methods: High pressure experiments, some under synchrotron radiation; High 

frequency acoustics; Petrology; Microscopy (SEM, EBSD, TEM); Field work; 

mechanical modeling. 

 

Candidates must hold an MSc in Earth Sciences, Applied Mathematics, Physics or a 

related discipline. Experience and interest in both experimental science - in particular 

high pressure experiments - and field geology is highly advantageous. During his PhD, 

the candidate is expected to collaborate with scientists from various horizons and spend 

time in the secondment institutions (Grenoble and Berlin), and learn a number of state-

of-the-art experimental and analytical techniques.  

 

ENS Paris is situated in the heart of the Latin quarter.  Paris is a world capital and yet 

an extremely liveable city, being one of the largest cultural center in Europe. For further 

information, please contact Alexandre Schubnel (aschubnel@geologie.ens.fr) or Timm 

John (timm.john@fu‐berlin.de) 

 

mailto:aschubnel@geologie.ens.fr


ESR 10 — PhD position on the role of metamorphic 

fluid release on the generation of deep earthquakes 
 

Main host institution: Inst. Sc. de la Terre de Paris (ISTeP), UPMC, France 

Secondement Institution: Department of Earth, Environmental and Life Sciences 

(DISTAV), University of Genoa, Italy 

 

The Institut des Sciences de la Terre de Paris seeks to appoint a PhD student in 

petrology, geochemistry and experimental. The successful applicant will work in a 

multi-disciplinary environment in close collaboration with Anne Verlaguet and Loïc 

Labrousse in Paris, and Laura Federico in Genoa. 

Even if fluid influx or production is often mentioned as a possible mechanism for 

triggering earthquakes at depth, kinetics and mechanical impact of relevant reactions 

(linked to eclogitization, eclogite or serpentine dehydration) are still mostly 

unconstrained. The estimate of both their spatial and temporal characteristic 

wavelengths and the triggering parameters allowing earthquake nucleation however 

remains a preliminary issue for implementation of dehydration reactions into realistic 

thermo-mechanical models for subduction dynamics. 

This study will focus on selected examples of paleoseismicity markers (ie. 

pseudotachylites, eclogite breccias) in the field, at the vicinity or within isolated 

fragments returned along the fossil plate interface in the Western Alps (Mont Viso), 

Ligurian Alps (Voltri), and Franciscan Complex (California) in order to constrain their 

spatial extent, recurrence, and the chief controlling parameters. Trace elements and 

isotopic compositions of breccia minerals / pseudotachylite will be used to constrain the 

source of fluid associated with the seismic activity.  

In the laboratory, HP-HT experiments (piston cylinder) will be designed to test the 

hypotheses derived from field observations. The kinetics of eclogite dehydration will be 

characterized with in-situ reaction progress monitoring (synchrotron), as a function of 

both initial lithology and external fluid amount and composition. Trace element 

redistribution (among reactants / products / trapped fluids) during dehydration reactions 

will be studied. The kinetics of eclogite fracturing associated with its dehydration will 

then be studied in HP-HT-deviatoric stress experiments (Griggs type), as a function of 

the triggering parameters characterized in the static experiments (fluid amount, 

composition, reaction progress).  

Candidates must hold an MSc in Earth Sciences or related discipline. Experience 

and interest in petrology, geochemistry, structural geology and high-pressure 

experimental petrology is highly advantageous.  

 

The Université Pierre et Marie Curie (UPMC) is located in the heart of Paris Latin 

Quarter. Paris is a very liveable city and one of the largest cultural centers in Europe. 

The Institut des Sciences de la Terre de Paris is a key player in the dense network of 

Earth Science institutes in Paris. As part of UPMC, it also belongs to the “PRES 

Sorbonne Universités”, a center of excellence gathering several Parisian scientific 

institutions. The PhD candidate will also spend 3-6 months in the Department of Earth, 

Environmental and Life Sciences at the University of Genoa, working with Laura 

Federico in a well-established group of structural geologists and high-pressure 

petrologists. The PhD candidate will also collaborate with Marcos Moreno (GFZ 

Potsdam, Germany) and Thomas Pettke (University of Bern, Switzerland).  

For further information, please contact Anne Verlaguet (anne.verlaguet@upmc.fr) or 

Laura Federico (federico@dipteris.unige.it). 

mailto:anne.verlaguet@upmc.fr


 

ESR 11 — PhD position in “Big or small quakes along 

the subduction interface: impact on natural hazard” 

 
Main host institution: NOA Athens 

Secondement Institution: Christian-Albrechts University Kiel, Germany  

 

The Institute of Geodynamics at the National Observatory of Athens (NOA), Athens, 

Greece, seeks to appoint a PhD student in “Big or small earthquakes along the 

subduction interface: impact on natural hazard”. The successful applicant will join an 

earthquake and tsunami research team and work in a multi-disciplinary environment in 

close collaboration with Research Director Dr Gerassimos A. Papadopoulos and other 

team members. 

The main focus of the research is to determine the potential for the generation of large 

tsunamigenic earthquakes in active subduction zones taking the Hellenic arc and trench 

system, east Mediterranean basin, as an example. The methodology may (1) combine 

seismological observations (e.g. extent of the rupture area; updip and downdip limit of 

the seismogenic zone in historical, tsunamigenic portions of the Hellenic subduction 

interface) with models of the seismic cycle, and (2) use stick–slip frictional instabilities 

around the inter-plate boundary and of the inter-plate geometry to better understand the 

inter-relationships between seismic rupture, elastic properties of the subducting and 

overriding plates and megaearthquake generation, in close coordination with PhD’s of 

ESRs 4, 5 and 12 of ZIP project.  

 

Candidates must hold an MSc in Earth Sciences, Applied Mathematics, Physics or a 

related discipline. Experience in geodynamics, earthquake rupture dynamics, numerical 

modelling and programming languages is highly advantageous. 

 

NOA, established in 1843, runs the national seismograph system of the country and is 

situated in a quite pleasant green spot of the very historical area of Athens. During 

his/her PhD, the candidate will collaborate also with Dr C. Weidle at the secondement 

institution Christian-Albrechts University (CAU), Kiel, Germany.  

 

 

For further information, please contact Dr G.A. Papadopoulos (papadop@noa.gr) or Dr 

C. Weidle (cweidle@geophysik.uni-kiel.de). 

 

mailto:papadop@noa.gr
mailto:cweidle@geophysik.uni-kiel.de


ESR 12 — PhD position in numerical modelling of 

seismic cycles in subduction zones 
 

Main host institution: ETH Zürich 

Secondement Institutions: UPMC, ENS Paris, GFZ  

 

 

The Department of Earth Sciences at ETH Zurich seeks to appoint a PhD student in 

numerical modelling of seismic cycles in subduction zones. The successful applicant 

will join the multi-disciplinary Geophysical Fluid Dynamics group (GFD) and work in 

close collaboration with Prof. Taras Gerya and Dr. Luis Dalguer. 

 

The candidate will further develop and apply a new generation of two- and three-

dimensional seismo-thermo-hydro-mechanical geodynamic codes available at GFD for 

the modeling of spontaneous seismic rupture processes in subduction zones. 

 

Candidates must hold an MSc in Earth Sciences, Applied Mathematics, Physics or a 

related discipline. Experience in geodynamics, earthquake rupture dynamic, numerical 

modelling and programming languages is highly advantageous 

 

ETHZ is situated in the heart of down town Zurich. Zurich is an extremely livable city 

and has one of the highest qualities of life in the world. The salary offered is very 

competitive and in accordance with EU standards and the cost of living in Switzerland.  

The candidate will collaborate will additionally collaborate with researchers at the  

secondement institutions. 

 

For further information, please contact Prof. Taras Gerya (taras.gerya@erdw.ethz.ch) or 

Dr. Luis A. Dalguer (dalguer@sed.ethz.ch) 

 

mailto:taras.gerya@erdw.ethz.ch
mailto:dalguer@sed.ethz.ch


ER 1 — Postdoctoral position in coupled  fluid-melt 

migration at plate boundaries 
 

Main host institution: ETH Zürich, Switzerland 

Secondement Institutions: CSIC Spain, ENS Paris 

 

The Department of Earth Sciences at ETH Zurich seeks to appoint a postdoctoral 

research scientist in modelling fluid-melt migration in subduction interfaces. The 

successful applicant will join the Geophysical Fluid Dynamics group and work in a 

multi-disciplinary environment in close collaboration with Dr. Dave A. May and Prof. 

Taras Gerya. The appointment is for a fixed term period of 24 months.  

 

The candidate will develop and validate both two- and three-dimensional models of 

two-phase flow which will be used to study the percolation of reacting fluid and/or melt 

through the deforming subduction interface. The research entails both the development 

of appropriate spatial discretisations and their implementation in three-dimensions.  

 

Candidates must hold a PhD in Earth Sciences, Applied Mathematics, Physics or a 

related discipline. As a pre-requisite, applicants must have experience in geodynamic 

modelling, specifically in one or more of the following areas; mantle convection, 

thermo-mechanical models of the lithosphere, glaciology or two-phase flow. A strong 

background in mathematics and knowledge of either finite-element or finite-difference 

discretisations, together with a strong understanding of the C programming language are 

essential. Experience with developing software for distributed memory parallel 

computing environments is highly advantageous. 

 

ETHZ is situated in the heart of down town Zurich. Zurich is an extremely livable city 

and has one of the highest qualities of life in the world. The salary offered is very 

competitive and in accordance with EU standards and the cost of living in Switzerland.  

 

The candidate will collaborate will additionally collaborate with researchers at the 

secondement institutions. 

 

For additional information, please contact Dr. Dave May (dave.may@erdw.ethz.ch) or 

Prof. Taras Gerya (taras.gerya@erdw.ethz.ch) 

mailto:dave.may@erdw.ethz.ch
mailto:taras.gerya@erdw.ethz.ch


ER 2 — Post-Doctoral position in numerical modelling 

of subduction interface processes “Impact of composite 

rheologies for mixing processes at the plate interface” 
 

Main host institution: UPMC Paris  

Secondement Institutions: CISC, NOA, CAU [Collaboration with: ETH Zurich] 

 

University of Pierre et Marie Curie (UPMC) seeks to appoint a Post-Doctoral fellow in 

modelling of thermo-mechanical processes, evolution of the subduction interface and 

parameterization of the rheological laws for melanges resulting from mixing processes 

at the plate interface for geodynamic scales. The successful applicant will join the 

Lithosphere Deep Processes group and work in a multi-disciplinary environment in 

close collaboration with Prof. E . Burov and Dr.  L. Le Pourhiet as well as with the 

members of the advisory panel: Dr. V. Sallares (CSIC), Dr. T. Meier (CAU), Dr. V. 

Karastathis (NOA).  The implementation of the numerical models will be realized in 

close collaboration with Prof. T. Gerya and Dr. D. May (ETH Zurich). 

 

Project description: Subduction is a major geodynamic process shaping plate tectonic 

patterns and staying behind of the most important natural hazards such as gigantic 

seisms, tsunamis and volcanic activity. The subduction mechanisms are largely 

controlled by the mechanical properties of the subduction interface connected, in 

particular, to mixing of different rock facies, large ductile and brittle strains, 

metamorphic reactions and fluid circulation.  

The successful applicant will be required to carry out research aimed at modeling 

thermo-mechanical processes and evolution of the subduction interface and 

parameterization of the rheological laws for melanges resulting from mixing processes 

at the plate interface for geodynamic scales. The rheological, geodynamical, 

geochemical and seismological implications will be tested against constraints from 

structural, petrological, geochemical and seismic data generated in other ESR/ER 

projects of ITN ZIP. The study will in particular require development, parallelization,  

optimization and application of 3D numerical thermo-mechanical codes. During his/her 

research, the post-doctoral fellow is expected to produce single- and co-authored 

publications in these areas; to present her or his work at international conferences.   

 

Candidates must hold a PhD in Earth Sciences, Applied Mathematics, Physics or a 

related discipline. Experience in geodynamics, rock mechanics, numerical modelling 

and programming languages is highly advantageous. The rheological, geodynamical, 

geochemical and seismological implications will be tested against constraints from 

structural, petrological, geochemical and seismic data generated in other ESR/ER 

projects of ITN ZIP.   

 

ISTEP (Institute des Sciences de la Terre de Paris) belongs to the University of Pierre et 

Marie Curie (UPMC), arguably the leading and largest University in France, and one of 

the top 10 European Universities. ISTEP is situated in the heart of down town of Paris, 

in the historical University district (Quartier Latin). During his Post-Doctoral project, 

the candidate will collaborate with the colleagues from the secondment institutions: Dr. 

V. Sallares (CSIC), Dr. T. Meier (CAU), Dr. V. Karastathis (NOA), and with the 

geodynamic modeling group of ETH Zurich. 

For further information, please contact Prof.  Evgueni Burov (evgenii.burov@upmc.fr) 

or Dr. Laetitia  Le Pourhiet (laetitia.le_pourhiet@upmc.fr) 


