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PROGRAMME 1

1.1 Title

Deep Earth

Coordinators: Giorgio Pennacchioni, Fabrizio Nestola

1.2 Objectives and aims

The global scale morphological features of the Earth’s surface (e.g. mountain ranges,
ocean basins) are the result of deep-seated processes occurring in the Earth’s crust and
mantle, and can be explained in the general framework of plate tectonics. In addition,
the main “fabric” of many geological terrains (for example metamorphic or magmatic
terrains) and of many rocks now exposed to the Earth’s surface, was developed at depth
during relatively high temperature and pressure conditions, and major geological
processes (e.g. earthquakes, volcanism) have their origin in the Earth’s interior.
Regional scale processes, however, are governed by the grain-scale behaviour of
minerals and fluids, that can be understood in terms of atomic properties. It follows that
future advances in understanding the multi-scale rock fabric-forming process in the
deep Earth and their role in the fundamental dynamic processes of the Earth's interior
can only be achieved through an integrated, multi-disciplinary approach, combining
knowledge and latest achievements in each of a wide range of relevant disciplines,
many of which are present in the current research program “Deep Earth”: Mineralogy,
Petrology, Geochemistry, Structural Geology and Geophysics. These disciplines have
been traditionally part of the Department of Geosciences at Padova, and have
contributed to significant advances in specific topics of their own field of interest,
which span the range of scales of investigation from the lattice-grain (10-9-10-3 m), scale
to the scale of mountain belt (103-106 m), as detailed below in the description of
individual research projects. The main approach of several studies is by direct
investigation of deep seated materials brought to the Earth’s surface by exhumation
processes, or recovered through drilling projects.
In this Program, the study of rock materials adopts different techniques ranging from
quantitative field analysis and mapping to sophisticated laboratory determinations
(scanning electron microscopy; different techniques of X-ray diffraction: powder,
single-crystal, texture goniometry; microchemical electron microprobe analysis; X-ray
goniometry; Raman spectroscopy; different methods of radiometric rock and mineral
dating; PIXE; LA-ICP-MS, SHRIMP, TEM). The direct investigation of natural
materials is integrated with physical laboratory experiments (on rock and rock-analogue
materials), theoretical and numerical modelling. At the megascale, the study of
geodynamic processes has involved the monitoring of active tectonic systems by GPS
networks and modern remote sensing analysis of multispectral satellite images; classic
regional geological work has been integrated with modern computer techniques of 3D
modelling of structures. In all cases these studies have prompted the development and
upgrading of the laboratories at the Department of Geosciences, as well as of the
research skill of teaching and technical staff, also through the numerous ongoing
collaborations with national and international research centers.
These highly-qualified and internationally recognized instrumental and human
resources represent a primary wealth of the Department and have provided (and
provide) a direct or indirect background to applied studies. In fact, despite many of
these Deep-Earth studies have been traditionally mainly devoted to basic science or
“academic” issues regarding the complex composition, mechanics and dynamics of the



Earth’s engine. Most of this research has also an important social relevance in, for
example, (i) assessing and mitigating geological hazards, (ii) exploring an exploiting
natural ore resources, and (iii) developing industrial materials.
A better knowledge of the complex behaviour of geological processes concurring to the
Earth’s dynamics can only result from a multidisciplinary approach integrating the
expertises of scholars from different research fields. Despite the research groups have
followed independent lines in many cases, a close overlap in scientific interests and
cooperation between subjects of the different disciplines is present in some fields of the
Deep-Earth program. In an attempt for a better exploitation and integration of the
research potential of the Department, an effort to coordinate the relevant different
disciplines towards common major research projects has been undertaken in the last
years. As a result, the recent funding of an “excellence project” on “Revealing the
secrets of an earthquake: physico-chemical constraints from a multidisciplinary study of
exhumed faults” by the Cariparo foundation brings together for the first time the largest
group ever (11) of researchers from the Department to work on a coordinated project.
The program “Deep Earth” includes the following research projects which are detailed
later in this document:
1) Evolution of thermodynamic properties as a function of composition,
temperature and pressure for geological materials. The evolution of all the deep
Earth geological processes can be understood in terms of physical, chemical and
thermodynamic properties of minerals. In this light, the mineral physics plays a crucial
role in determining and interpreting all the mantle and low-crust geophysical,
geodynamic and seismological models, including subduction and convection processes.
All such models can be constructed starting from the determination of stability fields for
those minerals, which represent the largest volume of our planet as MgSiO3 perovskite,
,  and -olivine (Mg,Fe)2SiO4, ortho and clinopyroxenes (Ca,Mg,Fe)2Si2O6, garnet,
spinel and feldspar structures of various compositions.
2) Petrology and geochemistry of magmatic systems.
This project is mainly focussed on two research lines. The first one is dedicated to the
investigations of the relationships between the basic magmatism of Large Igneous
Provinces and the break-up of Pangea. In the second research line the magmatism
processes related to the continental collision (e.g. Eastern Alps, Italy; Morocco and
Antartica) are investigated.
3) Metamorphic petrology. Its main aim is the interdisciplinary characterisation,
interpretation and modelling of important aspects of metamorphism, such as:
deformation and reaction microstructures; phase equilibria and mass balance;
thermobarometry and thermodynamic analysis; fluid-rock interactions; high-
temperature conditions and anatexis; rock physics.
.
4) Deformation mechanisms of shear zones: it deals with deformation processes
within the brittle and ductile faults across the lithosphere accommodating the tectonic
displacements at all scales.
5) Regional geology, tectonics and geodynamics of Mediterranean region: it
focusses on large scale tectonics of the Alps in the broad framework of Western
Mediterranean geodynamics by integration of different approaches such as: field
mapping and structural analysis; remote sensing investigation, interpretation of seismic
sections, radiometric dating, 3D volumetric reconstructions, paleomagnetic analyses,
GPS data processing and interpretation.

1.3 Projects



1.3.1 Project 1:
Evolution of thermodynamic properties as a function of composition, temperature
and pressure for geological materials

(Coordinator: Fabrizio Nestola)

The evolution of all the deep Earth geological processes can be understood in terms of
physical, chemical and thermodynamic properties of minerals. In this light, the mineral
physics plays a crucial role in determining and interpreting all the mantle and low-crust
geophysical, geodynamic and seismological models, including subduction and
convection processes. All such models can be constructed starting from the
determination of stability fields for those minerals, which represent the largest volume
of our planet as MgSiO3 perovskite, ,  and -olivine (Mg,Fe)2SiO4, ortho and
clinopyroxenes (Ca,Mg,Fe)2Si2O6, garnet, spinel and feldspar structures of various
compositions. In order to define the stability fields of such phases it is crucial to
determine their thermodynamic properties (e.g. molar volume, enthalpy, entropy,
thermal expansion, compressibility) as a function of composition, temperature and
pressure. However, some of these properties are extremely difficult to be measured as
they request in situ experiments by using relatively complex technologies not always
available for conventional laboratories.
Aim of this project is to investigate under ambient and non ambient conditions

minerals belonging to the main mineral families, studying phases representing the
Earth’s low-crust, upper mantle (down to 410 km) and transition zone (between 410 and
660 km). The main phases investigated are represented by spinels (natural and synthetic
MgAl2O4, Fe2SiO4 ringwoodite), olivines (natural forsterite – faylaite – tephroite solid
solutions), clino and orthopyroxenes (from pigeonites to augites, to Na-pyroxenes to
Ca-Fe-rich enstatite, natural and synthetic), feldspars (from plagioclase to anorthoclase
to synthetic compositions rich in Sr).
The mineralogical group of the Department focused its scientific research in these last
years on the determination of the crystal-structure and crystal-chemistry evolution as a
function of temperature and composition (e.g. 1, 3, 5). The results obtained were very
satisfying and a large number of international publications were produced. These
investigations provided important information relatively to the conditions of formations
of very common rocks (e.g. 40). At the same time, the determination of crystal-structure
evolution with temperature and composition gave the opportunity to define the thermal
expansion and the molar volume of the phases investigated. Recently, the mineralogical
group started a completely new research line dedicated to the high-pressure crystal-
chemistry studies capable to provide not only the crystal-structure evolution as a
function of pressure but also the compressibility, a further thermodynamic property
impossible to be determined by the previous research lines (e.g. 20, 34, 42). Therefore,
using crystallographic tools, a complete thermodynamic dataset (determined as a
function of pressure, temperature and composition) of the main rock-forming minerals
can be now well determined in our laboratories. This was possible also to scientific
support and strong high-pressure background of new scientists, recently acquired by the
group and to the implementation of scientific instruments also dedicated to the new
research line.

1.3.2 Project 2:



Petrology and Geochemistry of magmatic systems

(Coordinator: Giuliano Bellieni)

The main scientific goals of the research projects of the years 2003-2007 were:
Line 1) Magmatism in extensional tectonic settings
This line covers research carried out on the LIPs (Large Igneous Provinces) connected
with the break-up of Pangea. Of particular interest are those of basic magmatism related
to the break-up of Pangea (CAMP: Central Atlantic Magmatic Province) and of the Red
Sea (Eritrea). Moreover, research work on the Veneto Volcanic Province and on the
Permian Alpine magmatism of the Central Alps is ongoing.
Research on the CAMP have established that it is the largest basaltic province of the
Phanerozoic, and that its products cover a total surface area of 7 million Km2 (in North
America, South America, Africa and Europe) over a period of 1.2 Ma. Geochemical
data have revealed the temporal evolution of the magmas, ranging in composition from
continental lithospheric to astenospheric. Due to its extent and temporal location (from
198.9+/-0.9 Ma to199.6+/-2.8 Ma), this magmatic event has been proposed as the main
cause of the climatic variations and consequent biological crisis which took place at the
Triassic-Jurassic boundary (199.6+/-0.3 Ma). This conclusion is the subject of further
analyses in other regions of the CAMP (Morocco, Mauritania, Sierra Leone Brazil,
Venezuela, Portugal).
Comparative study between magmatisms of various ages in the South American
platform has shown that the Jurassic tholeiites (200 Ma) of the CAMP and those of
Cretaceous age (130 Ma) of the Paranà Magmatic Province have chemical and isotopic
compositions similar to those of Late Archaean (2.7 Ga) and Proterozoic tholeiites (1.0
Ga). The geochemical and isotopic features of the Mesozoic and Precambrian tholeiites
indicate that they derived from a heterogeneous mantle source (e.g., due to fluids and
small volumes of melts, and metasomatism related to ancient subduction events). The
location of this magmatism near the craton-mobile belt indicates that the geodynamics
of edge drive convection in the upper mantle played an important role in magma
genesis.
Recently (2006), the investigations on the Tertiary basic (transitional, alkaline to
tholeiitic basalts) and silicic (rhyolites and ignimbrites) volcanism from Eritrea (central
Eritrean plateau, Amasien e Serae) were completed. The results on these magmatic
occurrences and comparison with similar coeval magmatic rocks from Ethiopia allowed
extending to the North the knowledge of the magmatism related to the opening of the
Red Sea and proposing a stratigraphic reconstruction of the volcanism in this part of
Africa
The composition of the mantle underlying north-eastern Italy was studied based on
analyses of xenocrysts and xenoltihs entrained in alkali-basalts from the Veneto
Volcanic Province. The crystallochimic composition of Opx, Cpx and Ol allowed
attainment of indications on the depth and characteristics of the sampled mantle. Similar
constraints on a poorly hydrated and not metasomatized mantle are given by
crysttalochimic analyses and by Oxygen isotopic data on zircon and carnet xenocrysts
hosted by the same basic lavas.
Lastly, the cumulitic ultrabasic rocks overcropping in the Penninic basement of the
Eastern Alps and studied and dated for the first time, were attributed to a subductive
context. These rocks, of Late Carboniferous age, are interpreted as the first products of
the type I calc-alkaline magmatism which gave rise to the granitoid plutons of the
Central Gneisses of the Tauern Window.



Line 2) Magmatism at convergent plate boundaries
Research on magmatism linked to continental collision regarded the plutonic masses of
acidic and intermediate-SiO2 composition from the Eastern Alps (Italy), Morocco and
Antartica. In the Eastern Alps, the researches on the Alpine age plutons outcropping in
Italy (Rensen, Vedrette di Ries, Cima di Vila), Austria (Polland) and Slovenjia
(Karavanke and Pohorje) were concluded recently. Results enabled us to define their
composite nature and to place constraints on both the genesis of evolution of the
original magmas and the significance which this magmatism has in reconstructing
geodynamic events in colllisional chains of Alpine-Himalayan type.
We undertook a study on the Ordovician plutonic rocks of the Northern Victoria Land
(Antarctica) which is related to a cratonic margin, the Pacific margin of Gindwana. In
this area, also remnants of older (Grenvillian) plutonism were discovered and enabled
formulation of a new hypothesis on the reconstruction of the super-continent Rodinia.

Line 3) Classification and nomenclature of volcanic rocks
The here considered activity was completed within the framework of the "Commission
on the Systematics in Petrology" and "Subcommission on the Systematics of Igneous
Rocks" and aims at unifying the various systems of classification and the nomenclature
of volcanic rocks and developing user-friendly easily applicable diagrams to be used by
the international scientific community. The result of these efforts was the definition of
the chemical classification TAS (Total Alkali Silica) diagram which is based on the
SiO2 vs. (Na2O+K2O) contents (wt%) of volcanic rocks, recalculated to 100% on

volatile-free basis.
Recently the activity was focused on the applicability of the TAS diagram for the
classification also of plutonic rocks. The preliminary results obtained for the
subalkaline plutonic rocks were presented to the Italian scientific community and
discussed and then approved by the I.U.G.S. Subcommission members and its
improvement is presently in progress. The final goal of this International board is to
define one single diagram to classify and define the nomenclature of magmatic rocks,
crystallized in different conditions.

1.3.3 Project 3:
Metamorphic petrology

(Coordinator: Bernardo Cesare)

The main aim of this project is the study of metamorphic processes by means of the
characterisation, interpretation and modelling of important aspects such as: deformation
and reaction microstructures; phase equilibria and mass balance; thermobarometry and
thermodynamic analysis; fluid-rock interactions; high-temperature metamorphism and
anatexis; rock physics. The project has numerous areas of overlap with the projects n. 1,
2, and 4, contributing to the integrated, multidisciplinary approach to the study of the
Earth’s lithosphere pursued in the DG. Emphasis of this project is on the dynamics of
metamorphism, on the study of metamorphic minerals “in context”, on the
methodological development and on the nano-to-mega scale of analysis. On one hand,
using state-of-the-art analytical and imaging techniques, this approach has brought to
deepening of analysis at a progressively smaller scale (“nano-petrology”); on the other
hand, basing on a sound traditional approach and on the groundwork of field and
geochronological studies of crystalline areas, it has important bearings on large-scale
processes such as geodynamics.



The main lines of research carried out in project 3 during the five-year period are:
Line 1) Processes and mechanisms in metamorphism
Core of the activity of the research group, this line has developed on several inter-
related topics covering mainly the metapelitic system and using samples from
characterized geological settings. Attention is devoted to the behaviour of minerals
which play essential roles in metamorphic rocks (garnet, Al2SiO5 polymorphs,
cordierite, spinel), and to the fluid-rock-melt relationships during the partial melting of
graphitic systems, and particular efforts are devoted to understanding, with an “in-
context” approach typical of “petrologic mineralogy”, the variations of chemical and
physical characteristics occurring in micas with changing metamorphic conditions. The
approach features multidisciplinarity, high internationalisation of the working groups,
and the use of avant-garde instrumentation which is not often used in metamorphic
petrology, such as micro-PIXE, transmission electronic microscopy (TEM), advanced
techniques of electronic microscopy (SEM-EBSD), and study of fluid and glass
inclusions. The main topics are listed below.
Advanced methods for the study of metamorphic microstructures and minerals:
concentrating mainly on garnets, minerals which more than others conserve memory of
metamorphic processes, study has been devoted to nucleation mechanisms and growth
of porphyroblasts, phenomena of coalescence and deformation, and chemical zoning of
major and trace elements. From an analytical viewpoint, applications of accelerator-
based techniques and -pixe have been used to characterise composition and age of
minerals. (papers n. 6 ,9, 17, 18, 27, 29, 38)
High-temperature metamorphism and crustal anatexis: using samples of partially
melted metapelitic enclaves from SE Spain and granulites from the Kerala Khondalite
Belt of India, attention focuses on processes of partial melting in the metapelitic
continental crust, with particular regard to thermobarometric estimates, melting
reactions of biotite, and modelling reaction coronae of garnet breakdown. Attention is
also paid to the experimental measurement of rock-physical (seismic and electrical)
parameters during crustal anatexis. Fluid and melt inclusion studies on the same rocks
have led to a better understanding of fluid-melt-rock interactions and the role of
graphite during anatexis, and to a new model for the origin of CO2 in granulites. (papers
n. 12, 13, 21, 22, 24, 25, 30)
Metamorphism of metapelites and stability of Al2SiO5 polymorphs: this project
concentrated on the role of kinetics in the stabilisation of fibrolite, on the modelling of
the andalusite-melt equilibrium and its relevance for the P-T position of the Al2SiO5

triple point, and on the occurrence and role of andalusite in peraluminous anatectic
granites. (papers n. 5, 11, 14)
Thermobarometry in eclogites, granulites and garnet peridotites: this project aims at
measuring or constraining the thermobarometric conditions occurring during
metamorphism. Contexts were the high-pressure rocks of the Ulten Zone and the
eclogitic metamorphism of the Eastern Alps. (papers n. 8, 10, 31)
Features of phyllosilicates as a function of crystallisation conditions: several lines are
developed in this project. (i) Applications of the “illite crystallinity” and the qualitative
geobarometry based on the parameter d 133,060 ; (ii) redetermination of the values of this

parameter in very-high pressure, LT metapelites; (iii) implications of changes of crystal
chemistry and compressibility of muscovite for the formation of slaty cleavage; (iv)
multi-analytical approach to the study of Ti-rich biotites from HT metapelites, obtaining
significant results both in the mechanisms of the Ti-substitutions and the petrological
control on them (3 papers published in American Mineralogist, 2008); (v) studies on the
factors controlling polytypism in natural muscovites (1 paper published in American
Mineralogist, 2008). (papers n. 3, 16, 19, 20, 33)



Line 2) Studies on crystalline areas
These studies are the continuation, extension and deepening of the research carried out
for decades in the former Department of Mineralogy and Petrology on the basements of
the Alpine-Mediterranean chains. The aim here is primarily the advance of regional
knowledge, from both petrological and tectonic viewpoints. This line, which involves
field work and sometimes includes geological mapping, provides the solid basis for the
previous types of research. Research developed in the following main themes.
Some topics of metamorphic petrology in the crystalline basements of the Eastern Alps
and Western Mediterranean. Research focuses on specific aspects of metamorphism
and anatexis in collisional chains, in order to supply constraints for modelling the
genetic processes giving rise on one hand to the Alpine chain, with particular regard to
pre-Alpine evolution, and on the other hand to the formation of the Betic chain and the
Alboran domain. In addition to the above areas research has been undertaken also in
Antarctica, Hungary and Slovakia. The granodiorite found in a borehole near Venice
was also studied. (papers n. 2, 4, 26, 28, 32, 34, 35, 43, 44, 45)
Relation between tectonics and Cenozoic magmatism in the evolution of the Himalayan
chain. This is a study on Miocene leucogranites intruding the High Himalaya
Crystalline (HHC), and involves field and structural surveys, petrology and
geochronology. Data obtained (chemistry, radiometric ages and thermobarometry) are
used to constrain the model of extrusion of the high-temperature, partially melted crust
that forms the core of the Himalayan chain. (papers n. 1, 23, 46)
Modelling of the petrographic and geochemical composition of the Austroalpine
continental crust. This study was undertaken because knowledge of the chemical
composition of the upper continental crust is essential in planning petrogenetic and
geochemical models of various types. For the easternmost sector of the Austroalpine
crust outcropping in Italy we produced: a) a model of petro-volumetric composition; b)
petrologic and geochemical characterisation of all major lithotypes; c) a model of the
abundances of chemical elements in the crust. (papers n. 39, 40, 41, 42, 50)
Constrains to the deposition age of the protoliths of the Southalpine Metamorphic
Basement. This topic was studied from three viewpoints: 1) New U/Pb SHRIMP data
on zircons from the Plan de Corones acidic gneisses (Brunico area) and from the Pre-
Variscan acidic metavolcanism in the Levico and Val Sarentino areas; 2) First studies of
well preserved Aeronian graptolites within fluorapatite-rich metamorphic boudins at
Ponte Alto (Agordo area); other boudins in the same shear zone bear Middle Devonian
corals; 3) New palynologic and petrographic study of the acritarch assemblage of Col di
Foglia (Agordo area) we discovered in 1984; the new palynologic analyses indicate a
Latest Cambrian age. The other Cambrian and Precambrian biostratigraphic ages
mentioned in the Alpine literature do not have a firm palaeontological ground, and need
to be reassessed. Therefore, the latest Cambrian age revealed by the present re-study, is
the oldest biostratigraphic record in the whole Alps, as well as in the peninsular Italy.
(papers n. 15, 36)
Studies on micas of the research line 1, and on the basements of the Eastern Alps and
circum-Mediterranean areas of line 2, have been pioneered by the senior researcher
(F.P. Sassi) who continued to co-operate until and after retirement, on October 2007,
carrying out further research, and contributing to the organisation of a Symposium
(GSA, 2006) and the editing of a Special issue “Petrologic Mineralogy - the study of
minerals in context” (American Mineralogist, 2008) in honor of C.V. Guidotti.
An important activity in this Project has involved the work of the SCMR
Subcommission on the Systematics of Metamorphic Rocks (a branch of IUGS
Commission on Systematic in Petrology). The main aim of SCMR was to propose a
simple but comprehensive terminology for common metamorphic rocks. A flowchart



and guidelines for the use of the nomenclature scheme have been conceived, and a
Glossary compiled. All results of SCMR (of which F. Sassi has been an active
member), are now published on line and in a volume (Cambridge Univ. Press, 2007).
(papers n. 47, 48, 49)

1.3.4 Project 4: Deformation mechanism of shear zones

(Coordinator: Giorgio Pennacchioni)

This research project focuses on the study of the micro- and meso-scale deformation
mechanisms in ductile and brittle shear zones. The deformation in both the continental
crust and lithospheric mantle is commonly localized to approximately tabular zones
within relatively undeformed host rocks known as ductile shear zones (produced by
dominant crystal-plastic deformation at relatively high temperature) and faults
(produced dominantly by brittle deformation at low temperature). This process occurs at
all scales from the scale of the thin section to that of the lithospheric plates. Shear zones
can accommodate relevant tectonic displacement between adjacent tectonic units or
plate margins and their rheology can control the deformation of the lithosphere in some
cases. These zone and the associate second-order network of shears and fractures are
preferential pathways for focussed fluid flow in the crust, assisting important mass
transfer, or may instead represent barriers to fluid circulation. Therefore faults and shear
zones play a major role in fluid migration and mass transfer processes in the entire
lithosphere and control the location of economically relevant mineral or gas deposits.
Faulting is also responsible for the seismicity and thus the study of faults has as a major
social importance. The different research lines in this topic are:

Line 1) Study of seismogenic pseudotachylyte-bearing exhumed faults.
Line 2) Nucleation of ductile shear zone: the role of pre-existing structural and
compositional heteroneneities
Line 3) Study of microstructure and crystallographic preferred orientation in mylonites

Line 1) Study of seismogenic pseudotachylyte-bearing exhumed faults
Understanding the physico-chemical processes controlling faulting and earthquake
generation is essential in seismic hazard assessment. Direct access to nucleation depths
of large earthquakes (10-15 km) by drilling is impossible and monitoring active faults
from the Earth surface, or interpreting seismic waves, yield limited information on
earthquake mechanics. The indirect analysis of earthquakes is unable to provide tight
constraints on fundamental mechanical parameters such as the dynamic fault strength
and the energy budget of an earthquake. We adopted a novel and multidisciplinary
approach to understand the mechanics of an earthquake which includes (i) the study of
fossil seismic sources (faults containing pseudotachylytes, i.e., solidified melts
produced during seismic slip) now exhumed at the Earth's surface, (ii) the analysis of
the fault rocks in the laboratory which includes up-to-date techniques in microstructural
analysis, mineralogy and petrology and, (iii) rock friction experiments using a unique
apparatus (in Kyoto-Japan) that can simulate some of the extreme deformation
conditions typical of earthquakes (e.g., slip velocities of ~ 1 m/s). The field study has
mainly focussed on exceptional exposures of faults in the Adamello batholith (Southern
Alps) and Sierra Nevada (California). The study of natural faults proceeded together
with theoretical modelling calibrated on the basis of the field data, the mechanical data
from rock-friction experiments and the analytical data of natural and experimental



deformation products. The integration of all data yielded estimates of seismic source
parameters (e.g., dynamic shear stress, the seismic energy budget, all challenging issues
for Earth scientists) and provided an insight into the mechanisms of earthquake
propagation. For example the comparison between field structures and the theoretical
dynamic stress field computed around propagating fractures was used to reconstruct the
earthquake rupture directivity, rupture velocity and fracture energy of the fossil
earthquakes in the Adamello [ref. 10]. The lubricating effect of the presence of friction-
induced melts along a fault plane was demonstrated on the basis of field and
experimental evidence [ref. 14]. Both the natural and lab data have been used to
theoretically derive a constitutive relation to describe the fault behaviour under
conditions of melt lubrication. Additional results of the study of frictional processes in
faults has been the identification of silica gel lubrication as a fault weakening
mechanism that may operate during earthquakes [Di Toro et al., Nature, 2004].The
above study has implication also in the understanding of other friction-controlled
processes important in Earth Sciences (e.g., rock landslides) as well as in industry.
Some experiments have also been conducted in order to interpret the different seismic
signals in volcanic areas. Through comparison between the natural frequencies of
volcanic earthquakes and tremors and acoustic emissions in experiments, it is possible
to distinguish different physical processes (fracturing and magma transport in the
volcanic edifice) active in magma chambers and preceding volcanic eruptions [ref. 15].
It is noteworthy that the experience accumulated on this topic formed the basis for the
submission of a project about the chemical and mechanical processes occurring during
the seismic cycle. The project, funded for 450.000 Euro in 2007 by the “progetti di
eccellenza” of the Cariparo Foundation, brings together scientists with different
backgrounds of the Dipartimento di Geoscienze of Padova as well as colleagues from
different countries worldwide. Within the several scientific and technological goals, this
project aims at developing a new dedicated laboratory which will allow Padova
University to compete at top scientific level with the world’s leading institutions in the
study of earthquake mechanics.
Line 2) Nucleation of ductile shear zone: the role of pre-existing structural and
compositional heteroneneities
Ductile shear zones are most clearly developed within rocks considered to be
effectively homogeneous and isotropic at the macroscopic scale such as granitoids. In
these materials theoretical and numerical models, and rock-analogue experiments
indicate that shear zones can develop due to rheology-dependent localization (especially
in power law, strain-softening materials) assumed to initiate at point-like flaws, or weak
inclusions and without the need for any pre-existing planar discontinuity. To check if
these results can be applied to natural shear zones, we performed detailed meso-
structural analysis and mapping in granitoid plutons. Selected examples are from the
Alps and Sierra Nevada (California). The outcrops represent low-strain domains where
the incipient stages of deformation are preserved and nucleation/initial growth of shear
zones can be investigated. These studies invariably demonstrate a strong control by pre-
existing planar compositional an structural heterogeneities on the nucleation of ductile
shear zones [refs. 6, 7, 16]. In no cases individual shear zones were observed to
propagate in the undeformed rocks despite the presence of grain-scale heterogeneities.
The type of pre-existing planar anisotropy strongly control both the geometry of the
development the typology of the developing shear zones. The results of the study
indicate that shear zone patterns are a legacy of pre-existing or precursory planar
heterogeneities and cannot be used to infer the geometry of the imposed bulk strain
ellipsoid. This has implications, for example, in reconstruction of the geometries of
deformation networks in ductilely deformed zones that can host mineral deposits.



Line 3) Study of microstructure and crystallographic preferred orientation in
mylonites
Microstructure and crystallographic preferred orientations (CPO) in mylonites (highly
deformed rocks by plastic flow) are proxies of several kinematic, rheologic and
ambiental parameters during high temperature flow, e.g. : (i) the geometry of
porphyroclast systems can yield information on the stress sensitivity of the strain rate
of flow, (ii) the CPO can be used as a geothermometer, and (iii) the grainsize of
dynamically recrystallized aggregates is a potential paleopiezometer. The comparison
between microstructures and CPO of natural mylonites with the ones of experimentally
deformed rocks and rock-analogue materials is the basis for the extrapolation of
constitutive flaw laws to natural rocks as well as the inference of deformation
mechanisms occurring at depth in the Earth under geological strain rates. However this
extrapolation is not straightforward as microstructure and texture in nature are the result
of the complex interaction between different processes which are not taken into due
consideration in simplified lab models. There is the need of a more detailed and
quantitative analysis of natural mylonites to validate the lab and theoretical/numerical
data and to perform new calibrated models.
The microstructure and CPO of mylonites from different structural units pertaining to
different lithospheric structural levels exposed in mountain belts have been investigated
in by: optical microscopy, computer-integrated image analysis, scanning electron
microscope (including electron back-scattered diffraction), transmission electron
microscope, x-ray texture goniometry. The research in this topics has focused on a few
issues and the main results are illustrated below.
The systematic study of population of porphyroclasts in high temperature mylonites has
demonstrated that classic models of rigid particle kinematics within a viscous fluid
undergoing general, non-coaxial flow (an analogue for the deformation in ductile shear
zones) are not adequate to describe the behaviour of porphyroclasts in natural
mylonites. The new data on mylonites and new rock-analogue experiments indicate that
non-coherent particle/matrix boundaries are the likely cause for the observed behaviour
of natural porphyroclasts. Therefore the vorticity analysis of flow by study of stable
positions achieved by porphyroclasts in mylonites appears unsuitable in many cases
[ref. 1].
Quartz is one of the most common minerals in deformed regions of the Earth’s crust
and understanding their mechanical behaviour under geological conditions is critical for
modelling crustal dynamics. Our studies have emphasized the dramatic bifurcation in
microstructural evolution as effect of water-deficient vs. water-present conditions
during deformation [ref. 4]. This is evidence that middle to lower crust is not inevitably
weak due to its high temperature: water content also has an important influence [ref.
13]. The studies the have also highlighted does not behave as the main stress-supporting
mineral in many low grade mylonites where micas and the alteration product of feldspar
provide the main matrix component.

1.3.5 Project 5:
Regional geology, tectonics and geodynamics of Mediterranean region.

(Coordinator: Giorgio Vittorio Dal Piaz )

The project is focussed on large scale tectonics of the Alps in the broad framework of
Western Mediterranean geodynamics including the Late Cretaceous-Tertiary
subduction-collisional stages of stacking of the tectonic units (or nappes) to the present



day kinematics of plate motion in the Alpine area. The study of the Alpine realm has a
long-lived history in the DG with studies in all the structural domains of the Eastern,
Central and Western Alps. During the period 2003-2007, a new research has been
undertaken in the eastern Anti-Atlas (Morocco) with extensive mapping and structural
analysis of the mapping Precambrian basement. This research project has integrated
different approaches including classical field mapping, meso- and micro-structural
analysis, remote sensing interpretation, analysis of deep seismic sections, radiometric
dating, 3D volumetric reconstructions, paleomagnetic analyses, GPS data processing
and interpretation. The principal lines of research in this project are:

Line 1) Geology and tectonics in the Italian Alps.
Line 2) Geodynamics of the Alpine Mediterranean region.

Line 1) Geology and tectonics in the Italian Alps
Alpine geology and tectonics have been traditional topics of our scientific community,
since the beginning of the last century, from the discovery of nappe structure of the
Alps to the first application of the global theory of plate tectonics to the Alpine
mountain chain. In the last decade research in the Alps has mainly focussed on the
subduction-related Austroalpine-Penninic collisional wedge, its Southalpine retro-
wedge and their paleostructural restoration back to the Mesozoic Tethys.
An updated evolution history of the Alps can be found in the special presentation of the
Italian geology for the Florence Congress [ref.3]. Some key areas have been mapped in
detail in the frame of national CARG projects in the western Alps (1:10000 Geological
Quadrants of Chatillon, Monte Cervino, Monte Rosa, Verres) and of the central-eastern
Alps (Geological Quadrants of Asiago, Malè, Monte Adamello, Tione di Trento;
Castellarin et al., 2005; Dal Piaz et al., 2007). These mapping project have triggered
several research studies both devoted to regional aspects of Alpine geology and
tectonics and to more process-oriented issues described i n other projects (e.g. project
4).
A branch of Alpine studies has focused on dating some major kinematics and magmatic
events. In the Helvetic Mont Blanc massif (western Alps) new systematic Ar-Ar dating
of phengite in low-grade shear zones from across the whole massif have highlighted the
similar age (16Ma) of the western and eastern thrust and back-thrust boundaries,
resulting from a pop-up structure of the massif, in contrast with a two-stage evolution
suggested recently [ref. 18]. In the Pennidic Monte Rosa nappe (Western Alps) the
subduction (eclogitic) metamorphism, earlier referred to as Late Cretaceous, has been
dated at 44Ma [ref. 17]; this has major implications in the reconstruction of the early
alpine dynamics of the orogenic wedge. In the Adamello (central-southern Alps), U-Pb
dating of zircons in the central and northern intrusions has filled the information gap on
the intrusion ages across the whole composite batholith [ref. 8] thus providing, together
with the existing database, a detailed picture of the emplacement and cooling processes
of the different intrusive bodies in the time range of 42-30Ma. Geochronological dating
in the different areas has been integrated with structural, petrographic and geochemical
analyses that have formed the basis of process-oriented studies (see project 4).
Another main issue in the Alpine studies has been the post-nappe tectonics and the final
exhumation of the orogenic wedge nappes. This research is an extension of previous
studies in the North Western Alps. The relationships between erosion, tectonic
exhumation and topography have been investigated by low-temperature
thermochronology and structural analysis in the western Lepontine Dome with the use
of both surface and underground (Simplon railway tunnel) data. The overall data
suggest that climate is the main controlling factor of erosion rates, rather that tectonics,



and show an abrupt increase in erosional exhumation rates in the Alps just after the
onset of major climate change (northern hemisphere glaciation at 2.7Ma: ref.39).
Post-collisional to active tectonics of different domains in the Alps has been studied by
means of structural and seismotectonic analysis. The Alpine and South Alpine domains
have been closely coupled within the framework of fault kinematics and geodynamic
processes related to the indentation of the Adria plate against Europe. Our work have
been focussed on fault linkages that developed from the Miocene onward both on the
Alpine s.s. and South Alpine domains. In the Alpine domain, fault interplay enhanced
tectonic unroofing of Penninic units in the Tauern window and a westward crustal
stretching of the overlaying Austroalpine units in the hanging wall Brenner extensional
fault. In the Southern Alps, several fault linkages related to strike-slip reactivation of
pre-existing normal faults were mapped, highlighting the strong control of rock
lithology on the structural style of poly-deformed relay zones (refs. 5, 19). Rigid block
rotation in the Venetian Alps has been investigated by means of paleomagnetic analyses
on Upper Cretaceous-Tertiary rocks, finding that no major rotations occurred within the
“unshortened” Adria block between the Giudicarie fault system and the Dinaric frontal
thrusts (Marton et al., 2006).
As concerns active tectonics, the study of neo-alpine fault linkages has unravelled the
existence of a complex shear zone (250 km long), which represents an incipient divide
between the nearly stationary westernmost part of the North Adriatic indenter and the
northward-pushing main body of the Adria plate (Massironi et al. 2006). Active
movements have been estimated also through GPS measurements that lead to the
compilation of strain rate maps of northern Italy (Caporali et al. 2003; see 5B) and
allowed the assessment of the seismogenic source of the Merano earthquake (17 July
2001) constrained also by coseismic water table variations recorded in wells (Caporali
et al. 2005).

Line 2) Geodynamics of the Alpine Mediterranean region
The understanding of the intraplate tectonics of Central Europe requires a detailed
picture of how stress is transferred by interaction of the Eurasian, Nubian and Anatolian
plates to the Alpine, Carpathian, Pannonian and Dinaric regions, and of the role played
by additional stress sources such as gravitational instabilities in the Vrancea seismic
zone. The mechanics of coupling between crustal shortening and foreland basin
development along the Alpine–Carpathian arc and back-arc deformation in the
Pannonian Basin, and the interplay between lithosphere dynamics, active tectonics and
the evolution of topography and drainage patterns require paleostrain rates and updated
GPS velocities, strain rate maps and slip profiles be merged with geologic,
geomorphologic and structural data. In particular GPS data provide the base for recent
horizontal and vertical motions and allow a quantitative comparison of Late Miocene-
Pliocene kinematics to the present-day kinematics. Systematic analysis of data from
over 300 GPS stations, done in collaboration with other European Centres, has enabled
horizontal velocities to be reliably estimated. Our first contribution [ref. 1] has
consisted in the characterization of noise profiles of the time series of coordinates,
whereby the presence of coloured noise has been quantified using spectral methods. The
method of the Allan variance used in determining the stability of atomic frequency
standards has been adapted to estimate the stability of time series of coordinates, which
is useful in identifying slow signals such as creep deformation. The velocity data
provide an updated picture of the regional evolution of the deformation at the surface,
and hence an important boundary condition for 3 dimensional numerical models of the
European geodynamics. The horizontal gradient of velocity field provides a direct
estimate of the principal directions of strain at a regional scale and . In an algorithm for



numerically computing the strain rate from a scattered velocity field was developed [ref.
2]. This algorithm to estimate horizontal strain rates and their uncertainties at a number
of locations in Europe where sufficient data are available. When the implied rate of
deformation is compared with the rate of seismic stress release in the corresponding
area, quantitative inferences related to the seismic hazard of a province can be made:
the most notable examples are the estimate of the ‘a’ value of the Gutenberg Richter
scale, or the maximum expected magnitude [ref. 14]. The synergy between GPS
geodesy, Seismology and Structural Geology has been crucial in the project of the
INGV- Department of Civil Protection S2 ‘Stima della pericolosità sismica in Italia nei
prossimi 30 anni’, coordinated by Prof. Caporali for Task 3 ‘Geophysical
characterization of seismogenic areas’. Combined analysis of GPS data and water level
in wells has proven very useful in the study of the 2001 Earthquake near Merano, where
indications of pre-, co- and post- seismic motions where visible in GPS data and in the
level of the water table, both well correlated with the fault plane solution obtained by
classical seismic techniques [ref. 11]. Development on instrumentation based on GPS
microwave interferometry has resulted on a new type of sensor [ref. 12] which has the
potential to be sensitive to frequency bands lower than conventional seismometers, and
is now extensively used in monitoring landslides, subsidences, dams and viaducts.

1.4 Human resources

Project 1:
Alberto Dal Negro – Full Professor
Gilberto Artioli – Full Professor (partially) (since 2006)
Susanna Carbonin – Associate Professor
Paolo Nimis – Associate Professor (partially)
Gabriella Salviulo – Associate Professor (partially)
Luciano Secco – Associate Professor
Fabrizio Nestola – Assistant Professor (since 2006)

Ph.D. and post-graduate students:
F. Liniero, L. Maini. F. Martignago, B. Lavina, S. Nazareni

Project 2:
Giuliano Bellieni – Full Professor
Ester Justin Visentin – Full Professor (retired October 2004)
Andrea Marzoli – Associate Professor
Dario Visonà – Associate Professor (partially)

Ph.D. and post-graduate students:
T. Busà, T. Cuppone, A. Carraro, R. Merle

Project 3:
Francesco P. Sassi – Full Professor (retired October 2007, but operating through a personal
research contract given by the University of Padova)
Bernardo Cesare – Associate Professor
Claudio Mazzoli – Associate Professor (partially)
Raffaele Sassi – Associate Professor
Richard Spiess – Associate Professor
Dario Visonà – Associate Professor (partially)
Paolo Nimis – Associate Professor (partially)



Ph.D. and post-graduate students:
A. Acosta-Vigil, A.M. Alvarez-Valero, M. Bavila, A. Carraro, T. Cester, R. Dibona, A.
Ferri, S. Ferrero, L. Tajcmanova

Project 4:
Giorgio Pennacchioni – Associate Professor
Giulio Di Toro – Assistant Professor (since January 2006)

Ph.D. and post-graduate students:
L. Menegon, L. Pittarello, S. Mittempergher

Project 5:
Giorgio Vittorio Dal Piaz – Full Professor (retired)
Alessandro Caporali – Associate Professor
Dario Zampieri – Associate Professor
Giorgio Pennacchioni – Associate Professor (partially)
Matteo Massironi – Assistant Professor

Giulio Di Toro – Assistant Professor (partially) (since January 2006)

Ph.D. and post-graduate students:
A. Dalla Torre, S. Kalif Homran, C. Morini, P. Borin, A. Nardo, T. Pepi, E. Soldà, A.
Duret

1.5 Financial resources

See attachment DG 1.7

1.6 Links with other public or private organizations at local, national and international level

Project 1

Main collaborations with national institutes:

Università di Trieste – Dipartimento di Scienze della Terra
Università di Pavia - Dipartimento di Scienze della Terra
Università di Torino – Dipartimento di Scienze Mineralogiche e Petrologiche
Università di Perugia – Dipartimento di Scienze della Terra
Università di Milano - Dipartimento di Scienze della Terra

Main collaborations with international institutes:

Virginia Tech (USA)
Bayerisches Geoinstitut (Germany)
University of Colorado (USA)
University of Sciences and Technologies of Lille (France)
University of Wien (Austria)
Swedish Museum of Natural History of Stockolm (Sweden)
ETH Zurich, (Switzerland)
University of Technology Aachen (Germany)



Geological Institute of Copenhagen (Denmark)
Centre for Science at Extreme Conditions Edinburgh (UK)
Department of Earth Sciences, Cambridge (UK),
School of Earth and Space Exploration, Tempe (USA),
Institute of Geochemistry, Mineralogy and Ore Formation (Ukraine)
University of Illinois (USA)
ISIS-RAL (UK)
Panalitycal, Delft (The Netherlands)
CeSMEC, Miami (USA)
CR2MF, Musee du Louvre, Paris (France)
The Getty Conservation Institute, Los Angeles (USA)
Russian Academy of Science, Institute of Earth’s Crust, Irkusk (Russia)
Christian-Albrechts-Universitat Kiel (Germany)
Mineralogisches Institut, Universitaet Heidelberg (Germany)
University of Arizona (USA)

Project 2

Main collaborations with national institutes:

Dipartimento di Scienze della Terra, Università di Milano.
Dipartimento di Scienze della Terra, Università di Perugia
Dipartimento di Scienze della Terra, Università di Trieste
C.N.R. Istituto di Geoscienze e Georisorse, Padova Section
C.N.R.-GRICES (Portugal): accordo di cooperazione scientifica
C.N.R.-CNRSP (Morocco): accordo di collaborazione scientifica

Main collaborations with international institutes:

Laboratoire des Sciences de la Terre, UMR-CNRS ENS, Lyon, Francia
UMR Geosciences Azur, Université de Nice, Francia
Centre de Recherches Petrographiques et Geochimiques (CRPG-CNRS) Vandoeuvre-
les-Nancy, France
Berkeley Geochronology Center, Berkeley, USA.
Curtin University, Perth, Australia
Département de Géologie, Laboratoire de Pétrologie, Université Cadi Ayyad,
Marrakech, Marocco
Dipartimento di Mineralogia, Università di Losanna, Svizzera
Sezione Scienze della Terra Università di Ginevra, Svizzera

Centro de Geologia, Universidade de Lisboa, Portugal

Dipartimento di Geologia, Università di Lubljana, Slovenia
Instituto de Recursos Minerales, Università di La Plata, Argentina

Instituto de Astronomia e Geofisica, Universidade Statal de Sao Paolo, Brasil

Laboratoire Pierre Süe, UMR9956, CEA Saclay, Gif-sur-Yvette, France

Laboratoire des Géomatériaux, Université de Marne la Vallée, France
Research School of Earth Sciences, Australian National University, Canberra

Project 3

Main collaborations with national institutes:



C.N.R. Istituto di Geoscienze e Georisorse, Padova Section
Dipartimento di Scienze della Terra, Università di Firenze
C.N.R. Istituto di Geoscienze e Georisorse, Florence Section
Dipartimento di Scienze Geologiche, Università della Basilicata
Dipartimento Geomineralogico, Università di Bari
Dipartimento di Scienze della Terra e Geologico-Ambientali, Università di Bologna
Dipartimento di Scienze della Terra, Università della Calabria
Dipartimento di Scienze Geologiche, Università di Catania
Dipartimento di Scienze della Terra, Università di Messina
Dipartimento di Scienze della Terra, Università di Milano
Dipartimento di Scienze della Terra, Università di Modena
Dipartimento di Scienze Geologiche e Geotecnologie, Università di Milano - Bicocca
Dipartimento di Geofisica e Vulcanologia, Università Federico II di Napoli
Dipartimento di Chimica e Fisica della Terra, Università di Palermo
Dipartimento di Scienze della Terra, Università di Parma
Dipartimento di Scienze della Terra, Università di Roma3
Dipartimento di Scienze Mineralogiche e Petrologiche, Università di Torino
Dipartimento di Scienze della Terra, Università di Torino
Dipartimento di Georisorse e Territorio, Università di Udine
Istituto di Geoscienze e Georisorse del CNR, Firenze, Padova and Torino
Istituto per la Dinamica dei Processi Ambientali del CNR, Milano

Main collaborations with international institutes:

Australian National University (Canberra, Australia
Ben-Gurion University of the Negev, Beer-Sheva (Israel
British Geological Survey, Edinburgh (UK)
CNRS, Nancy (France)
ETH-Geologie, Zurich (Switzerland): L.Burlini with B. Cesare, R. Sassi
ETH-IMP, Zürich (Switzerland)
Hungarian Natural History Museum, Budapest (Hungary)
Hungarian Academy of Sciences (Hungary)
Laboratory for Neutron Scattering, Paul Scherrer Institut, Villigen (Svizzera)
Natural History Museum “Naturalis” (Leiden, The Netherlands)
Memorial University of Newfoundland, Department of Earth Sciences (Canada)
Obafemi Awolowo University, Centre for Energy Research and Development (Nigeria)
Obafemi Awolowo University, Department of Physics (Nigeria)
Obafemi Awolowo University, Natural History Museum (Nigeria)
Oklahoma University (USA)
Polish Academy of Sciences, Warsaw (Poland)
Slovak Academy of Sciences, Geological Institute, Banská Bystrica (Slovak Republic)
Universidad de Chile (Santiago), Departamento de Geologia)
Universidad de Granada (Spain)
University of Edinburgh, School of Geosciences, (UK)
Universität Innsbruck, Inst. für Mineralogie und Petrographie (Austria)
University of Calcutta (India)
University of Leicester (UK)
University of Liverpool (UK)
University of Utrecht (The Netherlands)
University of Maine (USA)



University of Portsmouth (UK)
University of Sao Paulo (Brasil)
University of Shizuoka (Japan)

Project 4

Main collaborations with national institutes:

Istituto Nazionale di Geofisica e Vulcanologia (INGV) – Roma
Istituto Nazionale di Geofisica e Vulcanologia (INGV) – Bologna
Dip. University of Pisa
Dip. Geologia, University of Perugia, Italy
CNR-IGG of Pisa, Italy
Dip.Te:Ris., Università di Genova

Main collaborations with international institutes:

Australian National University (ANU) – Canberra, Australia
Department of Geological and Environmental Sciences -Stanford University (USA)
Geowissenschaftliches Zentrum der Universität Göttingen (GZG), Germany
Eidgenoessische Technische Hochschule Zuerich (ETH-Zentrum)- Geologisches
Institut
CNRS, Geosciences Azur, Universite de Nice-Sophia Antipolis, Nice, France
PGP, Oslo
Kyoto University, Japan
University of Franche-Comte, Besancon, France
Instituto de Ciencias del Mar, Barcelona, Spain
Brown University, Rhode Island, USA
University of Durham, UK
University of Santa Cruz, CA, USA

Project 5

Main collaborations with national institutes:

Provincia Autonoma di Trento - Ufficio Geologico
Provincia Autonoma di Bolzano.
Regione Val d’Aosta - Ufficio Geologico (CARG project
GEIE-BBT (Brenner Basis Tunnel project)
Università di Milano Bicocca
Università di Bologna
Istituto Nazionale Oceanografia e Geofisica Sperimentale (INOGS), Trieste
Istituto Nazionale di Geofisica e Vulcanologia (INGV), Roma, Bologna
Agenzia Spaziale Italiana (ASI)
Istituto Geografico Militare, Firenze

Main collaborations with international institutes:

Hungarian – Italian Intergovernmental S & T Cooperation Program



Université de Marakesh
Regione Veneto, Ufficio Cartografico Collaboration
Institute for Environmental Studies, JRC, Ispra
Università di Berna, Istituto di Astronomia
ETH, Zurigo
Bundesamt fuer Kartographie und Geodaesie, Francoforte
Geoforshungszentrum (GFZ), Potsdam
Institut Geographique National, Parigi
CNRS, Geosciences Azur, Universite de Nice-Sophia Antipolis, Nice, France
Technical University of Munich
Technical University Delft. Ambrosius
Technical University Darmstadt
ESA-ESOC), Darmstadt
Vrijes University, Amsterdam
Politecnico di Bratislava
MIT/Earth and Planetary Sciences Cambridge
Harvard Smithsonian Astrophysical Observatory Cambridge
NASA Goddard Space Flight Center
NASA- CALTECH Jet Propulsion Laboratory, Pasadena (California)

1.7 Other activities relevant for the research Program

Project 1

Invited seminars

1) May 2006 In situ XRD studies in modern industrial materials – Lausanne, École
Polytechnique Fédérale de Lausanne, Laboratoire de Crystallographie (G. Artioli)

2) January 2007 Cement materials and processes. Problems and perspectives – MAPEI
S.p.a., Milano (G. Artioli)

3) May 2007 BNL memories: HFBR, NSLS and more - Symposium in honor of Åke
Kvick, ESRF, Grenoble (G. Artioli)

4) Dipartimento di Scienze della Terra, Università di Parma. Novembre 2006. Title:
“From crust to upper mantle: trip among high-pressure phases using the diamond anvil
cell”. (F. Nestola)

5) Dipartimento di Scienze della Terra, Università di Palermo. May 2007. Title:
“Mineralogy of high-pressure minerals”. (F. Nestola)

6) Geological Institute of Copenhagen. High-pressure behaviour of Earth's crust and
mantle silicate minerals. May 2006. (F. Nestola)

Organization activity, Conferences, School

1) EGU Meeting April 2008 Wien. Session GMPV13: “Phase transitions in
mineralogical systems: from theory to experimental and natural observations”.



(Convenor: F. Nestola)

2) SMEC Conference April 2007 Miami (USA) Session 11: “Minerals at high
temperature and pressure: phase transitions, EoS, and applications”. (Convenors: G.
Artioli and F. Nestola)

3) Scientific committee and organization for the International School in Mineralogy at
Brixen – Bressanone February 2008 (organisation from January 2007): “HP-HT
Mineral Physics: Implications for Geosciences”. (F. Nestola and L. Secco).

4) April 2006, Gargnano (Italy). International Workshop on “Surface reactivity in
minerals”. Co-editor of the special theme issue of The European Journal of Mineralogy
on the workshop topic (European Journal of Mineralogy, Vol. 19, N. 3, May 2007). (G.
Artioli)

5) June 2006, Martina Franca (Italy). National School AIC (Crystallographic Italian
Association) on “Diffraction on polycrystalline materials”. (G. Artioli)

6) July 2006, Scientific Committe of the XIV National Meeting of the Italian Society of
Synchrotron Ligth. (G. Artioli)

L. Secco: member of the board of directors of the Gruppo Nazionale di Mineralogia
(2003-2006); member of the organising committee of the Scuola GNM 2004 Otranto:
“Proprietà e applicazioni dei minerali alla nanoscala”

Peer reviewing
Reviewers for the following international journals:
American Mineralogist, European Journal of Mineralogy, Physics and Chemistry of
Minerals, Mineralogical Magazine, Acta Crystallographica A, Neues Jahrbuch für
Mineralogie, Canadian Mineralogist, Journal of Physics and Chemistry of Solids,
Inorganic Chemistry

Reviewing for research projects
- PRIN projects (A. Dal Negro)
- NSF projects (G. Artioli)
- The Leibnitz Fuundation (G. Artioli)

Project 2

- IUGS “Commission on the Systematics in Petrology”, Chairman: (G. Bellieni)
- IUGS “Subcommission on the Systematics of Igneous Rocks”, Member: (G. Bellieni)
- CNR Isituto di Geoscienze e Georisorse, Sezione di Padova, Responsible: (G.
Bellieni)
- Dipartimento di Mineralogia e Petrologia, Head: (G. Bellieni)
- Consiglio di Corso di Laurea in Scienze Geologiche, President: (D. Visonà)

Peer reviewing for the following Journals):

http://cesmec.fiu.edu/SMEC2007/?ac=symposia&id=11
http://cesmec.fiu.edu/SMEC2007/?ac=symposia&id=11


- Earth and Planetary Scicences
- Journal of Petrology
- Geology
- G3
- Paleo
- Tectonophysycs
- Journal of African Earth Sciences
- Lithos
- Chemical Geology
- Episodes
- Geophysical Research Letters
- Contributions to Mineralogy and Petrology
- AGU-monograph

Reviewing for research project:
- USA National Science Foundation (A. Marzoli)
- Fonds National Recherche Suisse (A. Marzoli)

Internationalisation of training for research
- Tempus Project N. IB_JEP-17072-2002 "Geomagnetic Measurements and Quality
Standard" Skopie University, Stip (Rep. of Macedonia), Contact Person of Consortium
member: Bellieni G.

Invited Lectures at:
- Amsterdam University (A. Marzoli, 2006)
- Perugia University (A. Marzoli, 2004)

Invited Paper at:
- IGC 32, Firenze, Italy. 20-28 August, 2005 (A. Marzoli)

GAC-MAC Annual Meeting, Vancouver, Canada, 2003 (A. Marzoli)

Project 3

Invited seminars and presentations
Invited talk at GSA 2006 (B. Cesare)
Invited talk at AGU Fall meeting 2006 (B. Cesare)

Invited seminar at University of Parma, 2004 (B. Cesare)
Invited seminar at University of Turin, 2005 (B. Cesare)
Invited seminar at University of Granada, 2006 (B. Cesare)
Invited seminar at University of Graz, 2007 (R. Spiess)
Invited seminar at ETH-Zurich, 2007 (B. Cesare)
Invited seminar at GFZ-Potsdam, 2007 (R. Spiess)

Invited lecture at Intensive seminars of Petrology, Venice, 2003 (R. Spiess)
Invited lectures at Intensive seminars of Petrology, Granada, 2004 (B. Cesare)
Invited lecture at Intensive seminars of Petrology, Canberra, 2005 (B. Cesare, R.
Spiess)

Organization activity, Conferences, School



- Director of PhD School of Earth Sciences, Padova University, 2004-2007 (B. Cesare)
- Organisation of intensive international ISPET seminars: 1) “Microstructural Analysis
of Metamorphic rocks” (Venezia Lido, Italy, 13-18/10 2003); 2) “High-temperature
metamorphism and crustal anatexis” (Granada, Spain, 28/3-3/4 2004); 3) “High-
pressure and ultra high-pressure metamorphism” (Monte Ortone, Padova, Italy, 20-25/6
2004); 4) “Advanced experimental and analytical techniques in petrology“ (Canberra,
Australia, 5-12/2 2005); 5) “Fluids in metamorphic rocks (Siena, Italy, 20-26/11 2005)
(B. Cesare)
- Organisation of Special Session: V05 – Many facets of garnet: recorders of crust and
mantle dynamics” AGU Fall Meeting, San Francisco, USA, 2003 (R. Spiess)
- Organisation of session “From atoms to lithospheres - microstructural influence and
control on dynamic processes” 32nd IGC, Florence, Italy 2004. (R. Spiess)
- Member of Promoting Committee of 32nd IGC from 1996 to 2002 (F.P. Sassi)
- Member of Organising Comittee of 32nd IGC from 2002 to 2004 (F.P. Sassi)
- Member of Advisory Board of 32nd IGC (F.P. Sassi)
- Organisation of session: “Melting and the rheology of the crust and upper mantle:
what significance for geodynamics?”, 32nd IGC, Florence, 2004 (B. Cesare)
- Organisation of field trip: “The periadriatic intrusion of Vedrette di Ries –
Rieserferner (Eastern Alps): petrology, emplacement mechanisms and contact aureole”,
32nd IGC, Florence, 2004. (B. Cesare)
- Member of Commitee of MSA Grant For Student Research in Mineralogy and
Petrology (2006-2008) (B. Cesare)
- Convenor of the Symposium "Volatiles in minerals and their petrologic implications",
Frontiers in Mineral Sciences (Cambridge, UK, 2007) (B. Cesare)
- Auditor for the SIMP (Italian Society of Mineralogy and Petrology) (2003-04; 2004-
05; 2005-06) (R.Sassi).
- Member of the Organizing Committee of the International Meeting “Micas @ Italy”
(Rimini 9-10 febbraio 2005) (R. Sassi).
- Chairman of the International Meeting “Micas @ Italy” (Rimini 9-10 febbraio 2005)
(R.Sassi).
- (2003-04, 2005-06, 2007-08). Segretary General of the “Commission on Systematics
in Petrology” (CSP) of the International Union of Geological Sciences (IUGS). (R.
Sassi).
- Since 2007, “Academic Co-ordinator” of the “Bilateral Agreement of Lifelong
Learning Programme Higher Education – ERASMUS” (Trier University, Germany)
(Ingegneria per l’Ambiente ed il Territorio). (R. Sassi)

Editorial Activity
-(2003) Editing of Volume: “The abundance of 55 elements and petrovolumetric
models of the crust in 9 type areas from the cristalline basements of Italy, with some
geophysical and petrophysical data”. Scritti e Documenti, Accad. Naz. Scienze detta dei
XL, vol. 32, 464 pp.
Member of editorial committee of Bollettino della Società Geologica Italiana (F.P.

Sassi)
- Member of editorial committee of Rendiconti della Accademia Nazionale dei Lincei
(classe Sc. Fis. e Nat.) (F.P. Sassi)
- Member of the Advisory Board for the new, Springer, Rendiconti della Accademia
Nazionale dei Lincei
- Guest Associate Editor of American Mineralogist (vol 93, no. 2-3 (pp.261-455)
- Guest Editor of Special Volume “A show case of the Italian research in metamorphic
petrology”, Periodico di Mineralogia, vol. 73 (2) 271pp (2004) (B. Cesare)



- Member of editorial committee of Periodico di Mineralogia, 2004-2007 (B. Cesare)
- Member of editorial Review Board of Journal of Metamorphic Geology since 2007
(B. Cesare)

Peer reviewing
- Reviewers for the following journals: Comptes Rendus de l’Académie des Sciences;
Contributions to Mineralogy and Petrology; Eclogae Geologicae Helvetiae; European
Journal of Mineralogy; Geochimica et Cosmochimica Acta; Geologica Carpathica,
Geological Magazine; Geology; International Journal of Earth Sciences, Iranian Journal
of Science and Technology; Journal of Metamorphic Geology; Lithos; Materials and
Structures; Revista Geologica de Chile; Schweizerische Mineralogische und
Petrographische Mitteilungen

Reviewing for research projects
- PRIN projects 2003
- Università di Siena projects 2003, 2005
- National Science Foundation projects
- European Science Foundation (2005)
- CIVR
- National Research Foundation of South Africa (2006)

Internationalisation of training for research
- Coordination of MIUR Interlink project “ISPET- International Seminars of
Petrology”, for intensive seminars for post-graduate students in topics of metamorphic
petrology (2002-2005) (B. Cesare)
- Coordination of the FP6 Marie Curie Series of Events “Eurispet – European Intensive
Seminars of Petrology” for the training of early stage researchers in Petrology. (2007-
2010) (B. Cesare)

Other
One “Giuseppe Schiavinato” degree award (2005) of the Accademia dei Lincei (thesis
in Mineralogical Sciences with petrological applications. (Student: D. Magaraci,
supervisor: R. Sassi).

Project 4

Solicited/Invited seminars and presentations at international and national
congresses

Di Toro, G., Pennacchioni, G., 2004. Induration of cataclasites as a mechanism for
pseudotachylyte production. The Second International Symposium on Slip and Flow
Processes in and below the Seismogenic Region, Tokyo (JPN).

Di Toro, G., Pennacchioni, G., 2004. The Gole Larghe Fault Zone (Adamello Massif,
Italian Alps): a natural laboratory of an upper crust seismogenic source. European
Geosciences Union First Annual Meeting, Nice (F). Geophysical Research Abstracts,
Vol. 6, 03022, 2004. (abstract)

Di Toro, G., Pennacchioni, G., Teza, G., 2004. Can pseudotachylytes be used to infer
earthquake source parameters? Limitations in the study of exhumed faults. International



Geological Congress 32 – Workshop: Geological Evidence of Earthquake Source
Dynamics, Florence (I).

Mancktelow, N.S., Pennacchioni, G., 2004. Single and paired shear zones: the
influence of brittle precursors and associated fluid-rock interaction. Geoscience Africa
2004, University of the Witwatersrand, Johannesburg, South Africa,12th - 16th July,
2004.

Di Toro, G., Hirose, T., Nielsen, S., Pennacchioni, G., Shimamoto, T., 2005. Natural
and Experimental Evidence of Melt Lubrication of Faults During Earthquakes.
American Geophysical Union Fall Meeting, San Francisco (USA).

Di Toro, G., Nielsen, S., Pennacchioni, G., 2005. Rupture dynamics frozen in
exhumed ancient faults. American Geophysical Union Fall Meeting, San Francisco
(USA).

Pennacchioni, G., Di Toro, G., Brack, P., Menegon, L., Villa, I.M., 2005. Sequential
brittle-ductile-brittle deformations during cooling of a composite batholith, Adamello,
Southern Italian Alps. Meeting FIST (Federazione Italiana Scienze della Terra), Spoleto
(I), September 2005.

Seminars at Italian and foreign Universities

Di Toro, G. Processi in faglie sismogenetiche: dal terreno al laboratorio. Istituto
Nazionale di Geofisica e Vulcanologia (INGV), Roma (Italy), 15 May 2003.

Di Toro, G. Comportamento del coefficiente d’attrito di rocce silicatiche a velocita’ di
scivolamento prossime a quelle sismiche. Istituto Nazionale di Geofisica e
Vulcanologia - Osservatorio Vesuviano (INGV-OV), Napoli (Italy), 30 March 2004.

Di Toro, G. Coefficiente d’attrito su piani di faglia durante rotture sismiche: misure di
laboratorio. Universita’ di Padova (Italy), 13 March 2004.

Di Toro, G. Can pseudotachylytes be used to infer earthquake source parameters?
Limitations in the study of exhumed faults. Laboratoire de Géophysique Interne et
Tectonophysique (LGIT), Grenoble (France), 21 October 2004.

Di Toro, G. Impiego delle pseudotachiliti per la determinazione dei parametri
meccanici di un terremoto. Dipartimento di Geologia, Paleontologia e Geofisica,
Universita’ di Padova (Italy) 3 February 2005.

Di Toro, G., Friction in rocks approaching seismic slip rates: experiments from the
Brown University (USA). Department of Geology and Mineralogy, Kyoto University
(JPN), 1 March 2005.

Di Toro, G., Application of natural pseudotachylytes in the determination of
earthquake source parameters. Department of Geology and Mineralogy, Kyoto
University (JPN), 4 March 2005.

Di Toro, G. Attrito e fusione: faglie scivolosissime, evidenze di terreno e sperimentali.
Istituto Nazionale di Geofisica e Vulcanologia (INGV), Roma, 18 Ottobre, 2005.



Di Toro, G., Rotary torsion apparatus and investigation of rock-friction at semi-
seismic slip rate. Department of Geology and Mineralogy, Kyoto University (JPN), 2
March 2006.

Di Toro, G., Pittarello, L., Bizzarri, A., Hadizadeh, J., Pennacchioni, G., Seismic
energy partitioning inferred from pseudotachylyte-bearing faults (Gole Larghe Fault,
Adamello batholith, Italy). Mini-workshop “Deformation, Fluid Flow and Earthquake
Generation”, Kyoto University, Kyoto, 3 March 2006.

Di Toro, G., Hirose, T., Nielsen, S., Pennacchioni, G., Shimamoto, T., Lubrication of
faults by seismic melts during earthquakes, Mini-workshop “Deformation, Fluid Flow
and Earthquake Generation”, Kyoto University, Kyoto, 3 March 2006.

Di Toro, G., Anatomia di un terremoto dallo studio di una sorgente sismica esumata,
Dipartimento di Geologia, Paleonotologia e Geofisica, Universita’ di Padova, (Italy),
11 May 2006.

Di Toro, G., I terremoti, le faglie e loro simulazione in laboratorio, Liceo Scientifico
Giordano Bruno, Mestre (Venezia, Italy), 18 May 2006.

Di Toro, G., Pseudotachylytes and Earthquake Mechanics, Dipartimento di Scienze
Geologiche, Università di Roma Tre, Roma, 17 Novembre, 2006.

Di Toro, G., Pseudotachylytes and Earthquake Mechanics, Geological Insitute, ETH,
Zurich, 28 February, 2007.

Di Toro, G., Pseudotachylytes and Earthquake Mechanics, Brown University,
Providence, Rhode Island, USA, 4 May 2007.

Di Toro, G., Pseudotachylytes and Earthquake Mechanics, Los Alamos National
Laboratories, LANL, Los Alamos (New Mexico, USA), 7 May 2007.

Di Toro, G., Lo studio dei terremoti al Dipartimento di Geoscienze dell’Università di
Padova. Liceo Scientifico Enrico Fermi, Università degli Studi di Padova, 1 October
2007.

Di Toro, G., How to prepare a talk for an international meeting - Come preparare una
presentazione per un congresso. Dip. di Geoscienze. Università degli Studi di Padova,
8 November 2007.

Di Toro, G., Seismic melts and earthquake mechanics. Laboratoire de Géophysique
Interne et Tectonophysique (LGIT), Grenoble (France), 17 January, 2008.

Mancktelow, N.S., Pennacchioni, G. - The Control of Precursor Brittle Fracture and
Fluid/Rock Interaction on the Development of Single and Paired Ductile Shear Zones.
ANU-Camberra (Australia) March 2004

Mancktelow, N.S. and Pennacchioni, G. - The Control of Precursor Brittle Fracture and
Fluid/Rock Interaction on the Development of Single and Paired Ductile Shear Zones.
ETHZ-Zurich 26. April 2004, 17.15 Uhr, NO G33



Di Toro, G., Pittarello, L., Bizzarri, A., Hadizadeh, J., Pennacchioni, G., Seismic
energy partitioning inferred from pseudotachylyte-bearing faults (Gole Larghe Fault,
Adamello batholith, Italy). Mini-workshop “Deformation, Fluid Flow and Earthquake
Generation”, Kyoto University, Kyoto, 3 March 2006.

Di Toro, G., Hirose, T., Nielsen, S., Pennacchioni, G., Shimamoto, T., Lubrication of
faults by seismic melts during earthquakes, ). Mini-workshop “Deformation, Fluid Flow
and Earthquake Generation”, Kyoto University, Kyoto, 3 March 2006.

Pennacchioni, G. -Post-intrusive deformation and paleoseismicity within the Adamello
pluton (Southern Alps, Italy). Freiburg (D), Monday 15 January 2007.

Pennacchioni, G. -Nucleation and initial development of shear zone network: field
constraints. Potsdam (D), Nov. 6, 2007

Pennacchioni, G. - Nucleation and initial development of shear zone network: field
constraints. Goettingen (D), Dec. Friday 14, 2007

Organization of sessions at international meetings:

American Geophysical Union 2004 Fall Meeting – San Francisco, Session T20:
“High Velocity Friction and Earthquake Generation Processes” (G. Di Toro with
Toshihiko Shimamoto, David Goldsby and Jim Rice).

European Geosciences Union 2006 General Assembly – Vienna, Session Vienna,
TS1.4 “Fluid-rock interaction and localization in shear zones” (Pennacchioni, G., Neil
S. Mancktelow and Yann Rolland).

European Geosciences Union 2006 General Assembly – Vienna, Session TS4.1 -
Frictional heating and earthquake rupture dynamics: integration of field, laboratory and
theoretical studies (G. Di Toro, Toshihiko Shimamoto and Massimo Cocco).

European Geosciences Union 2007 General Assembly – Vienna, Session
SM22/TS3.1 – “Physics and mechanics of earthquake and faulting”. (G. Di Toro, Jean
Schmittbuhl and Karen Mair).

16th DRT (Deformation Mechanisms, Rheology and Tectonics) Conference –
Milano 26-27 September 2007– “Brittle and ductile reactivation of compositional
and structural heterogeneities” (Pennacchioni, G., Ulf Bayer and Terry Engelder).

Organization of international schools

 Meeting of Young Researchers in Earth Sciences (MYRES) II - Dynamics
of the Lithosphere (http://myres.org/meetings.html) - Verbania (Italy), 2-6th

July 2006 (Laurent Montesi and G. Di Toro). The meeting was granted by NSF
and ESF for 130.000 USD.

 Scuola Pialli (http://users.unimi.it/rockdef/scpialli/old/neves/index.htm): “Field
trip to the Lago di Neves (Tauern Windows, Eastern Alps): Mesostructural
analysis of deformation structures” - 10-13 September 2006 (G. Pennacchioni,

http://myres.org/meetings.html
http://users.unimi.it/rockdef/scpialli/old/neves/index.htm


and Neil S. Mancktelow):

Participation to international schools:

 ISPET 2003-International Seminars of Petrology - Venezia Lido (Italy),
October 2003). Class taught “Microstructural Analysis of Metamorphic Rocks”.
G. Pennacchioni and Neil S. Mancktelow.

 ISPET 2005-International Seminars of Petrology - Canberra (Australia),
February 2005. Class taught: “ EBSD – theory and applications to unravel
petrological processes”(R. Spiess).

Organization of sessions at international meetings:

 American Geophysical Union 2004 Fall Meeting – San Francisco, Session
T20: “High Velocity Friction and Earthquake Generation Processes” (G. Di
Toro with Toshihiko Shimamoto, David Goldsby and Jim Rice).

 European Geosciences Union 2006 General Assembly – Vienna, Session
Vienna, TS1.4 “Fluid-rock interaction and localization in shear zones”
(Pennacchioni, G., Neil S. Mancktelow and Yann Rolland).

 European Geosciences Union 2006 General Assembly – Vienna, Session
TS4.1 - Frictional heating and earthquake rupture dynamics: integration of field,
laboratory and theoretical studies (G. Di Toro, Toshihiko Shimamoto and
Massimo Cocco).

 European Geosciences Union 2007 General Assembly – Vienna, Session
SM22/TS3.1 – “Physics and mechanics of earthquake and faulting”. (G. Di
Toro, Jean Schmittbuhl and Karen Mair).

 16th DRT (Deformation Mechanisms, Rheology and Tectonics) Conference
– Milano 26-27 September 2007– “Brittle and ductile reactivation of
compositional and structural heterogeneities” (Pennacchioni, G., Ulf Bayer
and Terry Engelder).

Peer-reviewing:
 JOURNALS: Journal of Geology, Journal of Structural Geology,

Tectonophysics, Tectonics, Memorie di Scienze Geologiche, AGU
monographs, Periodico di Mineralogia, Geology, Nature, Science, Nature,
GeoScience, Journal of Geophysical Research, Geophysical Research Letters,
Earth and Planetary Sciences

 PROJECTS: USA-NSF proposal, Swiss-NSF (2005)

Editorial Activity

Abercrombie, R., McGarr, A., Di Toro, G., Kanamori, H., 2006. Radiated Energy and
the Physics of Faulting, Geophysical Monograph Series Vol. 170 (American
Geophysical Union, Washington, D.C.).

Awards

 Giulio Di Toro: 2003 GSA ID Travel Award. Individual award based on
scientific merits for attending the 2003 National Meeting of the Geological
Society of America held in Seattle (USA), November 2003. 700 USD.

 Giulio Di Toro: 2005 AGU Travel Award based on scientific merits for



attending the 2005 Chapman Conference on Radiated Energy and the Physics of
Earthquake Faulting held in Portland (Maine, USA), June 2005, 800 USD.

Project 5

Participation to meetings and workshops:

a) SOLICITED and INVITED TALKS AT INTERNATIONAL MEETINGS

1. A. Bistacchi, G.V. Dal Piaz , G. Dal Piaz, M. Massironi, B. Monopoli, A.
Schiavo,. Brenner Basistunnel: 3D geological modeling and reliability estimates.
2004, 32nd International Geological Congress – Firenze.

Participation to international schools:

Meeting of Young Researchers in Earth Sciences (MYRES) II - Dynamics of the
Lithosphere - Verbania (Italy), 2-6th July 2006 (organization of the field trip by
Massironi, Dal Piaz). The meeting was granted by NSF and ESF for 130.000 USD.

2006 Erice School on Seismic Hazard (A. Caporali)

2006 COMSOL Workshop on Contact Problems in Geophysics by Finite Elements
Method

Organization of sessions at international meetings:

2005 EUG General Assembly, Vienna, Session ‘Lithospheric Deformation’ (A.
Caporali)

2003-2005 GNGTS (Gruppo Nazionale Geofisica della Terra Solida) - CNR Annual
Meetings, Roma: sessione sulla Geodinamica del Mediterraneo (A. Caporali)

Organization of meetings and workshops:

2003, 7th bilateral Geodetic Meeting Italy – Poland, Bressanone, 22-24 Maggio:
Prof. A. Caporali

2004 83th Summer meeting of the Società Geologica Italiana (Vipiteno, Passo di
Vizze – ChemitzerHuette): G.V. Dal Piaz and Pennacchioni

2005, Meeting of the Technical Working Group dell’EUREF (at the Dipartimento
di Geoscienze): Prof. A. Caporali

2005, Workshop of “Centri Locali di analisi Dati dell’EUREF” (at the
Dipartimento di Geoscienze) : Prof. A. Caporali

2005, National Meeting on “Rete Veneta GPS”, in collaboration with Regione
Veneto (Aula Magna, Palazzo del Bò) : Prof. A. Caporali.



Peer-reviewing:

Tectonics, Journal of Geodynamics, SMPM, Eclogae Geologicae Helvetiae, Terra
Nova, Ofioliti, Tectonophysics, Geology, Geophysical Journal International,
Geosphere, Bollettino della Società Geologica Italiana

PROJECTS: NSF Swiss, Austrian NSF,

Editorial Activity

Editorial Board of Ofioliti (Dal Piaz G.V.)
Associate Editor of Eclogae Geologicae Helvetiae (Dal Piaz G.V.)
Associate Editor of Swiss Geosciences (Dal Piaz G.V.)
Associate Editor of Terra Nova (Dal Piaz G.V.)
Associate Editor of Journal of Asian Earth Sciences (2003) A. Caporali

Memberships of scientific commitee and organizations

Member of the “Accademia Nazionale delle Sienze detta dei XL” (Dal Piaz G.V.)
National Member of the Accademia Nazionale dei Lincei (Dal Piaz G.V.)
Member of the Accademia della Scienze di Torino (Dal Piaz G.V.)
Member of the Istituto Veneto Scienze Lettere ed Arti (Dal Piaz G.V.)

1.8 Research products

Project 1

G. Artioli and F. Nestola contribute for 2006 and 2007

Summary of research products

2003 2004 2005 2006 2007 Total
A1 2 2 2 18 17 42
A2 0 0 1 1 0 2
F 3 3 8 24 12 50

Total 5 5 11 42 29

List of research products

1. 2003 A1 MARTIGNAGO F., DAL NEGRO A., CARBONIN S. (2003) HOW CR3+ AND

http://apps.isiknowledge.com/WoS/CIW.cgi?SID=U21clFo679JJN@njP52&Func=OneClickSearch&field=AU&val=Dekov+VM&ut=000246629700003&auloc=1&fullauth=%20%28Dekov,%20V.%20M.%29&curr_doc=2/5&Form=FullRecordPage&doc=2/5


FE3+ AFFECT MG-AL ORDER-DISORDER TRANSFORMATION AT HIGH
TEMPERATURE IN NATURAL SPINELS. PHYSICS AND CHEMISTRY OF
MINERALS. 30, 401-408

2. 2003 A1
TRIBAUDINO M., PASQUAL D., MOLIN G.M., SECCO L. (2003)
MICROTEXTURES AND CRYSTAL CHEMISTRY IN P2(1)/C PIGEONITES.
MINERALOGY AND PETROLOGY. 77, 161-176

3. 2004 A1
NAZZARENI S., MOLIN G.M, SKOGBY H., DAL NEGRO A. (2004) CRYSTAL
CHEMISTRY OF TI3+-TI4+-BEARING SYNTHETIC DIOPSIDES. EUROPEAN
JOURNAL OF MINERALOGY. 16, 443-449

4. 2004 A1

TIBLJAS D., SCAVNICAR S., MOLIN G., SLAVKOVIC R. (2004)
AUTHIGENIC MICA IN EARLY MIOCENE VOLCANICLASTIC ROCKS OF
THE MACELJ AREA, HRVATSKO ZAGORJE, CROATIA. NEUES JAHRBUCH
FUR MINERALOGIE-ABHANDLUNGEN. 2, 69-82

5. 2005 A2

SECCO L., BOSCARDIN M., DALLA FONTANA G., MARTINI B., PEGORARO
S., SALVETTI A. (2005) WULFENITE E ALTRI MINERALI DI QUITTENGO,
VALLE DEL CERVO, BIELLA. RIVISTA MINERALOGICA ITALIANA. 2,
114-117

6. 2005 A1

STIMPFL M., GANGULY J., MOLIN G.M (2005) KINETICS OF FE2+-MG
ORDER-DISORDER IN ORTHOPYROXENE: EXPERIMENTAL STUDIES AND
APPLICATIONS TO COOLING RATES OF ROCHS. CONTRIBUTIONS TO
MINERALOGY AND PETROLOGY = BEITRAEGE ZUR MINERALOGIE UND
PETROLOGIE. 150, 319-334

7. 2005 A1

TUMIATI S., GODARD G. MARTIN S., NIMIS P., MAIR V. BOYER B. (2005)
DISSAKISITE-(LA) FROM THE ULTEN ZONE PERIDOTITE (ITALIAN
EASTERN ALPS): A NEW END-MEMBER OF THE EPIDOTE GROUP.
AMERICAN MINERALOGIST. 90, 1177-1185

8. 2006 A1

GATTA G.D., NESTOLA F., BROMILEY G.D., MATTAUCH S. (2006) THE
REAL TOPOLOGICAL CONFIGURATION OF THE EXTRA-FRAMEWORK
CONTENT IN ALKALI-POOR BERYL: A MULTI-METHODOLOGICAL
STUDY. AMERICAN MINERALOGIST. 91, 29-34

9. 2006 A1

ARTIOLI G., DAPIAGGI M., FORNASINI P., SANSON A., ROCCA F., MERLI
M. (2006) NEGATIVE THERMAL EXPANSION IN CUPRITE-TYPE
COMPOUNDS: A COMBINED SYNCHROTRON XRPD, EXAFS, AND
COMPUTATIONAL STUDY OF CU2O AND AG2O. JOURNAL OF PHYSICS
AND CHEMISTRY OF SOLIDS. 67, 1918-1922

10. 2006 A1

DAPIAGGI M., ARTIOLI G., MAZZOCCHIA C., MERLINI M. (2006)
STRUCTURAL CHARACTERISATION OF HIGHTEMPERATURE K-
EXCHANGED SODALITE. ZEITSCHRIFT FUR KRISTALLOGRAPHIE. 437-
442 PART: PART 2 SUPPL. 23.

11. 2006 A1

DEKOV VM, MOLIN GM, DIMOVA M, GRIGGIO C, RAJTA I, UZONYI I
(2006) COSMIC SPHERULES FROM METALLIFEROUS SEDIMENTS: A
LONG JOURNEY TO THE SEAFLOOR. NEUES JAHRBUCH FUR
MINERALOGIE-ABHANDLUNGEN 183, 269-282

12. 2006 A1

DUBROVINSKY L., DUBROVINSKAIA N., KANTOR I., NESTOLA F., GATTA
G.D. (2006) HIGH-BRILLIANCE X-RAY SYSTEM FOR HIGH-PRESSURE IN-
HOUSE RESEARCH: APPLICATIONS FOR STUDIES OF SUPERHARD
MATERIALS. HIGH PRESSURE RESEARCH. 26, 137-143

13. 2006 A1
GATTA G. D., NESTOLA F., WALTER J. M. (2006) ON THE THERMO-
ELASTIC BEHAVIOUR OF KYANITE: A NEUTRON POWDER DIFFRACTION
STUDY UP TO 1200. MINERALOGICAL MAGAZINE. 70, 309-317

14. 2006 A1

GATTA G.D., NESTOLA F., BOFFA BALLARAN T. (2006) ELASTIC
BEHAVIOR, PHASE TRANSITION, AND PRESSURE INDUCED
STRUCTURAL EVOLUTION OF ANALCIME. AMERICAN MINERALOGIST.
91, 568-578

15. 2006 A1

GATTA G.D., NESTOLA F., BOFFA BALLARAN T. (2006) ELASTIC
BEHAVIOUR AND STRUCTURAL EVOLUTION OF TOPAZ AT HIGH-
PRESSURE. PHYSICS AND CHEMISTRY OF MINERALS. 33, 235-242

16. 2006 A1
GATTA G.D., NESTOLA F., BROMILEY G., LOOSE A. (2006) NEW INSIGHT
INTO CRYSTAL CHEMISTRY OF TOPAZ: A MULTI-METHODOLOGICAL
STUDY. AMERICAN MINERALOGIST. 91, 1839-1846

17. 2006 A1

LAVINA B., CARBONIN S., RUSSO U., TUMIATI S. (2006) THE CRYSTAL
STRUCTURE OF DISSAKISITE-(LA) AND STRUCTURAL VARIATIONS
AFTER ANNEALING OF RADIATION DAMAGE. AMERICAN
MINERALOGIST. 91, 104-110

18. 2006 A1

MARTIGNAGO F., ANDREOZZI GB., DAL NEGRO A. (2006)
THERMODYNAMICS AND KINETICS OF CATION ORDERING IN NATURAL
AND SYNTHETIC MG(AL,FE3+)(2)O-4 SPINELS FROM IN SITU HIGH-
TEMPERATURE X-RAY DIFFRACTION. AMERICAN MINERALOGIST. 91,
306-312

19. 2006 A1
MERLINI M., GEMMI M., ARTIOLI G. (2006) LOW TEMPERATURE SR-
XRPD STUDY OF AKERMANITE-GEHLENITE SOLID SOLUTION.
ZEITSCHRIFT FUR KRISTALLOGRAPHIE. 419-424 PART: PART 2 SUPPL. 23

20. 2006 A1

NESTOLA F., BOFFA BALLARAN T., LIEBSKE C., BRUNO M., TRIBAUDINO
M. (2006) HIGH-PRESSURE BEHAVIOUR ALONG THE JADEITE
NAALSI2O6 - NAFESI2O6 SOLID SOLUTION UP TO 10 GPA. PHYSICS AND
CHEMISTRY OF MINERALS. 33, 417-425

http://apps.isiknowledge.com/WoS/CIW.cgi?SID=U21clFo679JJN@njP52&Func=OneClickSearch&field=AU&val=Molin+GM&ut=000246629700003&auloc=2&fullauth=%20%28Molin,%20G.%20M.%29&curr_doc=2/5&Form=FullRecordPage&doc=2/5
http://apps.isiknowledge.com/WoS/CIW.cgi?SID=U21clFo679JJN@njP52&Func=OneClickSearch&field=AU&val=Dimova+M&ut=000246629700003&auloc=3&fullauth=%20%28Dimova,%20M.%29&curr_doc=2/5&Form=FullRecordPage&doc=2/5
http://apps.isiknowledge.com/WoS/CIW.cgi?SID=U21clFo679JJN@njP52&Func=OneClickSearch&field=AU&val=Griggio+C&ut=000246629700003&auloc=4&fullauth=%20%28Griggio,%20C.%29&curr_doc=2/5&Form=FullRecordPage&doc=2/5
http://apps.isiknowledge.com/WoS/CIW.cgi?SID=U21clFo679JJN@njP52&Func=OneClickSearch&field=AU&val=Rajta+I&ut=000246629700003&auloc=5&fullauth=%20%28Rajta,%20I.%29&curr_doc=2/5&Form=FullRecordPage&doc=2/5
http://apps.isiknowledge.com/WoS/CIW.cgi?SID=U21clFo679JJN@njP52&Func=OneClickSearch&field=AU&val=Uzonyi+I&ut=000246629700003&auloc=6&fullauth=%20%28Uzonyi,%20I.%29&curr_doc=2/5&Form=FullRecordPage&doc=2/5


21. 2006 A1

NESTOLA F., GATTA G.D., BOFFA BALLARAN T. (2006) THE EFFECT OF
CA SUBSTITUTION ON THE ELASTIC AND STRUCTURE BEHAVIOR OF
ORTHOENSTATITE (MG2SI2O6) UP TO 10.2 GPA. AMERICAN
MINERALOGIST. 91, 809-815

22. 2006 A1

PISTORINO M., NESTOLA F., BOFFA BALLARAN T., DOMENEGHETTI M.C.
(2006) THE EFFECT OF COMPOSITION AND CATION ORDERING ON THE
COMPRESSIBILITY OF COLUMBITES UP TO 7 GPA. PHYSICS AND
CHEMISTRY OF MINERALS. 33, 593-600

23. 2006 A1
PRINCIVALLE F., MARTIGNAGO F., DAL NEGRO A. (2006) KINETICS OF
CATION ORDERING IN NATURAL MG(AL,CR3+)(2)O-4 SPINELS.
AMERICAN MINERALOGIST. 91, 313-318

24. 2006 A1

SANSON A., ROCCA F., DALBA G., FORNASINI P., GRISENTI R., DAPIAGGI
M., ARTIOLI G. (2006) NEGATIVE THERMAL EXPANSION AND LOCAL
DYNAMICS IN CU2O AND AG2O. PHYSICAL REVIEW B, SOLID STATE. 73
(21): ART. NO. 214305

25. 2006 A1

SMYTH J.R., FROST D.J., NESTOLA F., HOLL C.M., BROMILEY G. (2006)
OLIVINE HYDRATION IN THE DEEP UPPER MANTLE: EFFECTS OF
TEMPERATURE AND SILICA ACTIVITY. GEOPHYSICAL RESEARCH
LETTERS. 33, L15301

26. 2006 A2

GUASTONI A., CARBONIN S., NIMIS P. AND ZORZI F. (2006) MESOLITE,
PECTOLITE, THOMSONITE - STUDIO SUI CAMPIONI DELLA COLLEZIONE
GASSER, MUSEO DI MINERALOGIA DELL'UNIVERSITÀ DI PADOVA.
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HEIGHT CORRECTION FOR NON-AMBIENT EXPERIMENTS. EPDIC-10,
10TH EUROPEAN POWDER DIFFRACTION CONFERENCE, GENEVA,
SWITZERLAND, SEPTEMBER 1-4, ABST.VOL. 126.

73. 2006 F

LO PRESTI A., ARTIOLI G., BRAVO A., CELLA F., CERULLI T. (2006)
MORPHOLOGICAL AND MICROSTRUCTURAL ANALYSIS OF ETTRINGITE
IN DIFFERENT IONIC ENVIRONMENTS. EPDIC-10, 10TH EUROPEAN
POWDER DIFFRACTION CONFERENCE, GENEVA, SWITZERLAND,
SEPTEMBER 1-4, ABST.VOL. 155.

74. 2006 F
MARCHI M., ARTIOLI G. (2006) INFLUENCE OF MINOR ELEMENTS ON
CLINKER MINERALOGICAL COMPOSITION: AN IN SITU SYNCHROTRON
HT-XRD STUDY. EPDIC-10, 10TH EUROPEAN POWDER DIFFRACTION



CONFERENCE, GENEVA, SWITZERLAND, SEPTEMBER 1-4, ABST.VOL.
182.

75. 2006 F

MARRA G.L., SALVALGGIO M., MILANESIO M., ARTIOLI G. (2006)
PRESTIPINO C., BONINO F., DAMIN A., BORDIGA S., LAMBERTI C.:
PYRIDINE LOCATION IN TS-1 FRAMEWORK BY SYNCHROTHRON
RADIATION XRPD: COMPARISON WITH SPECTROSCOPIC AND AB INITIO
RESULTS. XXXV CONGRESSO NAZIONALE DELL'ASSOCIAZIONE
ITALIANA DI CRISTALLOGRAFIA (AIC), FERRARA, 18-21 SETTEMBRE.

76. 2006 F

GATTA G.D., RINALDI R., KNIGHT K., ARTIOLI G., MOLIN G. (2006) HIGH
TEMPERATURE STRUCTURAL AND THERMOELASTIC BEHAVIOUR OF
MANTLE ORTHOPYROXENE. XXXV CONGRESSO NAZIONALE
DELL'ASSOCIAZIONE ITALIANA DI CRISTALLOGRAFIA (AIC), FERRARA,
18-21 SETTEMBRE.

77. 2006 F
GEMMI M., MERLINI M., ARTIOLI G., CRUCIANI G. (2006) NON IDEALITÀ
E DIFETTIVITÀ DELLA SOLUZIONE SOLIDA AKERMANITE-GEHLENITE.
85° CONGRESSO SIMP, FLUMINIMAGGIORE, 27-30 SETTEMBRE.

78. 2006 F

SALA M., MARINO F., DAPIAGGI M., DELMONTE B., ARTIOLI G., MAGGI
V., FREZZOTTI M. (2006) PRELIMINARY MINERALOGICAL DATA (XRD-
TEM-PIXE): APPLICATION ON STANDARD MINERALS AND ANTARCTIC
ICE FROM TALOS DOME AREA. EPICA SCIENCE MEETING, IL CIOCCO,
TUSCANY, ITALY, 16-19 OCTOBER.

79. 2006 F

SALA M., DAPIAGGI M., ARTIOLI G., MARINO F., DELMONTE B., MAGGI
V., FREZZOTTI M. (2006) MINERALOGICAL AND CRYSTAL CHEMICAL
CHARACTERIZATION OF DUST PARTICLES FROM ANTARCTICA ICE
CORES. AGU FALL MEETING, SAN FRANCISCO, 11-15 DECEMBER.

80. 2006 F

SALVIULO G., BETTINELLI M, NODARI L, RUSSO U, SPEGHINI A. (2006)
SYNTHESIS AND CRYSTAL-CHEMICAL CHARACTERIZATION OF PURE
AND EU3+ DOPED FLUOROAPATITES PREPARED BY PRECIPITATION
FROM AQUEOUS SOLUTIONS: PRELIMINARY RESULTS. ASSOCIAZIONE
ITALIANA DI CRISTALLOGRAFIA XXXV MEETING FERRARA 18-21
SETTEMBRE (pp. 21).

81. 2006 F

SALVIULO G., NODARI L, CENTOMO P, RUSSO U. (2006) SINTESI E
CARATTERIZZAZIONE ANALITICO-STRUMENTALE DI SISTEMI OSSIDICI
E IDROSSIDICI DI FE3+. SIMP 85° CONGRESSO NAZIONALE
FLUMINIMAGGIORE-ANTAS 27-30 SETTEMBRE (pp. 20). ABSTRACT.

82. 2007 F

DAPIAGGI M., JEONG KIM H., BO IN E.S., BILLINGE S.J.L., SARTBAEVA A.,
WELLS S.A., ARTIOLI G. (2007) STUDY OF THE NEGATIVE THERMAL
EXPANSION OF CUPRITE-TYPE STRUCTURES BY MEANS OF
TEMPERATURE-DEPENDENT PAIR DISTRIBUTION FUNCTION ANALYSIS:
PRELIMINARY RESULTS. SMEC 2007, CONFERENCE ON THE STUDY OF
MATTER AT EXTREME CONDITIONS, MIAMI BEACH, FLORIDA, 15-20
APRIL.

83. 2007 F

SALA M., MARINO F., DAPIAGGI M., DELMONTE B., MAGGI V., ARTIOLI
G. (2007) MINERALOGICAL INVESTIGATION COUPLING XRPD, HR-TEM
AND PIXE ANALYTICAL METHODS: PRELIMINARY RESULTS ON
STANDARD MINERALS AND AEOLIAN DUST TRAPPED IN ANTARCTIC
ICE. EUROPEAN GEOSCIENCES UNION, GENERAL ASSEMBLY 2007,
VIENNA, AUSTRIA, 15–20 APRIL 2007. ABST. EGU2007-A-00549, GEOPHYS.
RES. ABSTR., 9, 549.

84. 2007 F

MARINO F., NAVA S., CHIARI M., LUCARELLI F., SALA M., ARTIOLI G.,
MAGGI V., CASTELLANO E., RUGI F., UDISTI R. (2007) COMBINED PIXE-
PIGE ANALYSIS APPLIED TO GEOCHEMICAL CHARACERIZATION OF ICE
DUST AND CONTINENTAL SEDIMENTS. EUROPEAN GEOSCIENCES
UNION, GENERAL ASSEMBLY 2007, VIENNA, AUSTRIA, 15–20 APRIL 2007.
ABST. EGU2007-A-09601, GEOPHYS. RES. ABSTR., 9, 9601.

85. 2007 F

FORNASINI P., SANSON A., VACCARI M., ARTIOLI G., DAPIAGGI M. (2007)
LOCAL LATTICE DYNAMICS AND NEGATIVE THERMAL EXPANSION IN
CRYSTALS. PHONONS 2007, 12TH INTERNATIONAL CONFERENCE ON
PHONON SCATTERING IN CONDENSED MATTER, PARIS, 15-20 JULY

86. 2007 F

GEIGER C.A., DAPIAGGI M., ARTIOLI G. (2007) A SYNCHROTRON
POWDER DIFFRACTION STUDY OF MICROSCOPIC STRAIN AT 5 K IN
GARNET SOLID SOLUTIONS. ECM 24, 24TH EUROPEAN
CRYSTALLOGRAPHIC MEETING, MARRAKECH, MOROCCO, 22-27
AUGUST.

87. 2007 F

ARTIOLI G., DALCONI M.C., BRAVO A., LO PRESTI A., CERULLI T.,
CRUCIANI G. (2007) IN SITU STUDIES OF THE HYDRATION PROCESS IN
CEMENT MIXTURES. CEMNET WORKSHOP “CEMENT RESEARCH AT
LARGE-SCALE FACILITIES”, PAUL SCHERRER INSTITUT, VILLIGEN, 10
SEPTEMBER.

88. 2007 F

ARTIOLI G., COLLINA A., CERULLI T. (2007) COMPRENSIONE DEI
LEGANTI IDRAULICI A LIVELLO MOLECOLARE: MATERIALI CON
PROPRIETÀ CONTROLLATE. NANOFORUM III EDIZIONE, 18-19
SETTEMBRE, MILANO.

89. 2007 F SALVIULO G. (2007) SINTESI E CARATTERIZZAZIONE DI APATITI CON



FINALITÀ BIOMEDICHE.- GRUPPO NAZIONALE DI MINERALOGIA.
WORKSHOP “MINERALI E SALUTE.” SAPIENZA – UNIVERSITÀ DI ROMA
14-15 GIUGNO

90. 2007 F
ALVARO M, CMARA F, NESTOLA F., OHASHI H. (2007) SOLID SOLUTION
OF (R3+LI) MOLECULE IN PBCA PYROXENE. GEOITALIA 2007. RIMINI. 12-
14 SETTEMBRE. ABSTRACT N° T53-38-21.

91. 2007 F

ALVARO M, NESTOLA F., BOFFA BALLARAN T, CMARA F,
DOMENEGHETTI M.C, TAZZOLI V. (2007) HIGH-PRESSURE PHASE
TRANSITION AND CRYSTAL STRUCTURE EVOLUTION OF NATURAL
PIGEONITE. GEOITALIA 2007. RIMINI. 12-14 SETTEMBRE. ABSTRACT N°
T53-38-6.

92. 2007 F

BENNA P, NESTOLA F., BOFFA BALLARAN T, BALIC-ZUNIC T,
LUNDEGAARD L, BRUNO E. (2007) HIGH-PRESSURE PHASE TRANSITIONS
IN CA-SR FELDSPAR: STRUCTURAL MODIFICATIONS. GEOITALIA 2007.
RIMINI. 12-14 SETTEMBRE. ABSTRACT N° T53-38-20

93. 2007 F

NESTOLA F., BENNA P, BOFFA BALLARAN T, LUNDEGAARD L, BRUNO E.
(2007) HIGH-PRESSURE PHASE TRANSITION IN CA0.2SR0.8AL2SI2O8
FELDSPAR. FRONTIERS IN MINERALS. CAMBRIDGE. 26-28 GIUGNO.
ABSTRACT N° D07.

Project 2

Summary of research products

2003 2004 2005 2006 2007 Total
A1 3 3 3 2 4 15
A2 3 1 1 0 0 5
B1 3 1 0 0 1 5
D 1 2 2 4 3 12
F 10 7 2 2 2 23

Total 20 14 8 8 10

List of research products
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1. 2003 A1

BENNIO L., BROTZU P., D’ANTONIO M., FERAUD G., GOMES C.B.,
MARZOLI A., MELLUSO L., MORBIDELLI L., MORRA V., RAPAILLE C.,
RUBERTI E., (2003). THE THOLEIITIC DYKE SWARM OF THE ARRAIAL DO
CABO PENINSULA (SE BRAZIL): 40AR/39AR AGES, PETROGENESIS, AND
REGIONAL SIGNIFICANCE. J. SOUTH AMER. EARTH SC., 16, 163-176.

2. 2003 A1

CARRARO, A. AND VISONA', D. (2003). MANTLE XENOLITHS IN TRIASSIC
CAMPTONITE DYKES OF THE PREDAZZO AREA (DOLOMITES, NORTHER
ITALY): PETROGRAPHY, MINERAL CHEMISTRY AND
GEOTHERMOBAROMETRY. EUROPEAN JOURNAL OF MINERALOGY.,
15(1), 103-115.

3. 2003 A1
IACUMIN M, DE MIN A, PICCIRILLO E.M, BELLIENI G. (2003). SOURCE
MANTLE HETEROGENEITY AND ITS ROLE IN THE GENESIS OF LATE
ARCHEAN-PROTEROZOIC (2.7-1.0 GA) AND MESOZOIC (200-130 MA)



THOLEIITIC MAGMATISM IN THE SOUTH AMERICA PLATFORM. EARTH
SCIENC. REVIEWS, 62, PP. 365-397.

4. 2004 A1

KNIGHT K.B., NOMADE S., RENNE P.R., MARZOLI A., BERTRAND H.,
YOUBI N. (2004). THE CENTRAL ATLANTIC MAGMATIC PROVINCE AT
THE TRIASSIC-JURASSIC BOUNDARY: PALEOMAGNETIC AND 40AR/39AR
EVIDENCE FROM MOROCCO FOR BRIEF, EPISODIC VOLCANISM. EARTH
PLANET. SC. LETT., 228, 143-160.

5. 2004 A1

MARZOLI A., BERTRAND H., KNIGHT K.B., CIRILLI S., BURATTI N,
VERATI C., NOMADE S., RENNE P.R., YOUBI N., MARTINI R., ALLENBACH
K., NEUWERTH R., RAPAILLE C., BELLIENI G. (2004). SYNCHRONY OF
THE CENTRAL ATLANTIC MAGMATIC PROVINCE AND THE TRIASSIC-
JURASSIC BOUNDARY CLYMATIC AND BIOTIC CRISIS. GEOLOGY, 32, 11,
973-976.

6. 2004 A1

RAPAILLE C., BERTRAND H., MARZOLI A. (2004). COMMENTAIRE À LA
NOTE DE CHRISTIAN DESREUMAUX ET AL. INTITULÉE DÉCOUVERTE
DE TURBIDITES DU CRÉTACÉ SUPÉRIEUR MÉTAMORPHISÉES AU
CONTACT D'INTRUSIONS D'OPHITES DANS LES PYRÉNÉES
OCCIDENTALES (VALLÉE D'ASPE, FRANCE). VERS UNE RÉVISION DE
L'ÂGE DES OPHITES PYRÉNÉENNES. C. R. GEOSCIENCE, 336, 171-172.

7. 2005 A1

COLTORTI M., FERAUD G., MARZOLI A., PERETTO C., TON-THAT T.
(2005). AGE AND PALEOCLIMATIC SIGNIFICANCE OF PLEISTOCENE
ARCHAEOLOGICAL SITES OF CENTRAL ITALY. QUATERNARY
INTERNATIONAL, 345, 183-151.

8. 2006 A1

ZANETTIN B, BELLIENI G., JUSTIN VISENTIN E. (2006). NEW
RADIOMETRIC AGE OF VOLCANIC ROCKS IN THE CENTRAL ERITREAN
PLATEAU (FORM ASMARA TO ADI QUALA): CONSIDERATION ON
STRATIGRAPHY AND CORRELATION. J. AFRICAN EARTH SC., 45, 2, 156-
161.

9. 2006 A1

ZANETTIN B, BELLIENI G., JUSTIN VISENTIN E. (2006). STRATIGRAPHY
AND EVOLUTION OG THE TRACHY-RHYOLITIC VOLCANISM OF THE
SENAFE AREA (EASTERN ERITREAN PLATEAU). J. AFRICAN EARTH SC.,
45, 4-5, 467-477.

10. 2007 A1

NOMADE S., KNIGHT K.B., BEUTEL E., RENNE P.R., VERATI C., FERAUD
G., MARZOLI A., YOUBI N., BERTRAND H. (2007). THE CHRONOLOGY OF
CAMP: RELEVANCE FOR THE CENTRAL ATLANTIC RIFTING PROCESSES
AND THE TRIASSIC-JURASSIC BIOTIC CRISIS. PALAEOGEOGRAPHY,
PALAEOCLIMATOLOGY, PALAEOECOLOGY 244, 326-344.

11. 2007 A1

VISONA' D., FIORETTI A.M., POLI E.M., ZANFERRARI A., FANNING M.
(2007). U-PB SHRIMP ZIRCON DATING OF ANDESITES FROM DOLOMITE
AREA (NE ITALY): GEOCHRONOLOGICAL EVIDENCE FOR THE
BEGINNING OF THE PERMIAN VOLCANISM IN EASTERNSOUTHALPINE.
SWISS JOURNAL OF GEOSCIENCES, 100, 313-324.

12. 2007 A1

VISONA' D., CAIRONI V., CARRARO A., DALLAI L., FIORETTI A.M.,
FANNING M. (2007). THE ZIRCON MAGACRYSTS FROM THE BASALTS OF
THE VENETIAN VOLCANIC PROVINCE (NE-ITALY). U-PB AGE, OXYGEN
ISOTOPE AND REE. LITHOS, 94(1-4), 168-180.

13. 2007 A1

VERATI C., RAPAILLE C., FERAUD G., MARZOLI A., BERTRAND H.,
YOUBI N. (2007). 40AR/39AR AGES AND DURATION ACROSS THE
TRIASSIC-JURASSIC BOUNDARY OF THE CENTRAL ATLANTIC
MAGMATIC PROVINCE VOLCANISM IN MOROCCO AND PORTUGAL.
PALAEOGEOGRAPHY, PALAEOCLIMATOLOGY, PALAEOECOLOGY, 244,
308-325.

14. 2005 A2

CARRARO A., CARLI C., VISONA' D., BOSCARDIN M. (2005). I NODULI DI
PERIDOTITE A SPINELLO NEL FILONE BASALTICO DI VALLE DI FONDI
(ALTOPIANO DI ASIAGO, VICENZA). MICROSTRUTTURE,
COMPOSIZIONE E GEOTERMOMETRIA. STUDI E RICERCHE, 12(2006), 37-
41.

15. 2007 B1

COMIN-CHIARAMONTI P., MARZOLI A., DE BARROS GOMES C.,
VELAZQUEZ V., MANTOVANI M., MILAN A., RENNE P.R., RICCOMINI C.,
TASSINARI C.C.G., VASCONCELOS P.M. (2007). POST PALEOZOIC
MAGMATISM FROM EASTERN PARAGUAY. IN: FOULGER G.R. D.M.
JURDY D.M. (EDS), PLATES, PLUMES, AND PLANETARY PROCESSES, 603-
634. USA.

16. 2004 B1

SEMPERE T., JACAY J., PINO A., BERTRAND H., CARLOTTO V., FORNARI
M., GARCIA R., JIMENEZ N., MARZOLI A., MEYER C.A., ROSAS S., SOLER P.
(2004). ESTIRIAMENTO LITOSFERICO DEL PALEOZOICO SUPERIOR AL
CRETACEO MEDIO EN EL PERÙ Y BOLIVIA. IN: JACAY, J., SEMPERE, T.
(EDS.), NUEVAS CONTRIBUCIONS DEL IRD Y SUS CONTRAPARTES AL
CONOCIMIENTO GEOLOGICO DEL SUR DEL PERÙ, INSTITUT DE
RECHERCHE POUR LE DEVELOPPEMENT, PUBLICACION ESPECIAL 5, 45-
79.

17. 2003 B1

DE MIN A, PICCIRILLO E.M, MARZOLI A, BELLIENI G., RENNE P, ERNESTO
M, MARQUES L.S. (2003). THE CENTRAL ATLANTIC MAGMATIC
PROVINCE (CAMP) IN BRAZIL: PETROLOGY, GEOCHEMISTRY, 40AR/39AR
AGES, PALEOMAGNETISM AND GEODYNAMIC IMPLICATIONS. IN:
HAMES, W., MCHONE, G., AND RENNE, P.R., RUPPEL, C. (EDS.), THE
CENTRAL ATLANTIC MAGMATIC PROVINCE, AGU- GEOPHYSICAL



MONOGRAPH 136, WASHINGTON D.C., USA, 91-128.

18. 2003 B1

ERNESTO M, BELLIENI G., PICCIRILLO E.M, MARQUES L.S, DE MIN A,
PACCA I.G, MARTINS G, MACEDO J.W.P. (2003). PALEOMAGNETIC AND
GEOCHEMICAL CONSTRAINTS ON THE TIMING AND DURATION OF THE
CAMP ACTIVITY IN NORTHEASTERN BRAZIL. IN: HAMES, W., MCHONE,
G., AND RENNE, P.R., RUPPEL, C. (EDS.), THE CENTRAL ATLANTIC
MAGMATIC PROVINCE, AGU- GEOPHYSICAL MONOGRAPH 136,
WASHINGTON D.C., USA, 129-149.

19. 2003 B1

JOURDAN F., MARZOLI A., BERTRAND H., COSCA M., FONTIGNIE D. (2003).
THE NORTHERNMOST CAMP: AR/AR AGE, PETROLOGY AND SR-ND-PB
ISOTOPE GEOCHEMISTRY OF THE KERFORNE DIKE, BRITTANY, FRANCE.
IN: HAMES, W., MCHONE, G., AND RENNE, P.R., RUPPEL, C. (EDS.), THE
CENTRAL ATLANTIC MAGMATIC PROVINCE, AGU- GEOPHYSICAL
MONOGRAPH 136, WASHINGTON D.C., USA, PP. 209-226.

20. 2007 D

CARRARO A., BUREAU H., VISONA’ D., RAEPSAET C., FUCHS Y., KHODJA
H. (2007). HYDROGEN CONCENTRATION IN MANTLE XENOLITHS FROM
THE VENETO VOLCANIC PROVINCE (NE ITALY). GEOCHIM.
COSMOCHIM. ACTA, 71, 15, A147.

21. 2007 D

MARZOLI A, JOURDAN F, BERTRAND H, RENNE P.R, CIRILLI S, TANNER L,
KONTAK D, MCHONE G, BELLIENI G. (2007). 40AR/39AR AGES OF CAMP IN
NORTH AMERICA (HARTFORD, DEERFIELD AND FUNDY BASINS).
GEOCHIM. COSMOCHIM. ACTA, 71, 15, A632

22. 2007 D

MERLE R, MARZOLI A, VERATI C, BERTRAND H, CHIARADIA M,
BELLIENI G., ERNESTO M. (2007). 40AR/39AR AGES AND GEOCHEMISTRY
OF MARANHÃO CAMP THOLEIITES (BRAZIL): IMPLICATIONS FOR LOW
AND HIGH-TI BASALT SOURCES. GEOCHIM. COSMOCHIM. ACTA, 71, 15,
A655.

23. 2005 D

BENSALAH M. KH, MARTINS L. T, YOUBI N, MATA J, MADEIRA J, MUNH,
J.M, BERAOUZ E. H, MARZOLI A, BERTRAND H, BELLIENI G., VERATI C.
IBOUH H. (2006). PRELIMINARY DATA ON THE UPPER JURASSIC-EARLY
CRETACEOUS MAGMATISM OF THE OUED EL-ABID SYNCLINAL ZONE
(CENTRAL HIGH ATLAS, MOROCCO): VOLCANOLOGY, GEOCHEMISTRY
AND GEODYNAMIC IMPLICATIONS. PROCEEDINGS OF THE VII
CONGRESSO NACIONAL DE GEOLOGIA. ESTREMOZ, PORTUGAL.

24. 2006 D

MARZOLI A, BERTRAND H, CHIARADIA M, FONTIGNIE D, BELLIENI G.
(2006). THE GENESIS OF CAMP BASALTS (MOROCCO) FROM ENRICHED
LITHOSPHERE TO LATE ASTHENOSPHERE MANTLE SOURCES.
GEOCHIM. COSMOCHIM. ACTA, 70, 18, A396

25. 2006 D

MARZOLI A., CHIARADIA M., JOURDAN F., BUSSY F. (2006). PARENTAL
MAGMAS AND CRUSTAL CONTAMINATION OF CONTINENTAL
THOLEIITIC BASALTS FROM THE CENTRAL ATLANTIC MAGMATIC
PROVINCE AS REVEALED BY MINERAL MAJOR AND TRACE ELEMENTS
AND SR ISOTOPES. GEOCHIM. COSMOCHIM. ACTA, 70, 18, A397.

26. 2006 D

MARZOLI A., RAPAILLE C., REISBERG L., BERTRAND H. (2006). TRACE
ELEMENT AND SR-ND-PB-OS EVIDENCE FOR A LITHOSPHERIC MANTLE
SOURCE FOR THE EUROPEAN CAMP BASALTS. GEOCHIM. COSMOCHIM.
ACTA, 70, 18, A397.

27. 2005 D

EL HACHIMI H, YOUBI N, MADEIRA J, MARTINS L. T, MARZOLI A,
BELLIENI G., BERTRAND H, VERATI C, MUNHA J.M. AND BENSALEH
KH.M. (2005). MORPHOLOGY OF THE TRIASSIC-JURASSIC BASALTIC
LAVA FLOWS OF THE CENTRAL ATLANTIC MAGMATIC PROVINCE
(CAMP). EXAMPLE FROM THE ARGANA BASIN VOLCANIC SEQUENCE
(WESTERN HIGH ATLAS, MOROCCO). GEOLOGICAL SOCIETY OF
AMERICA, 37, 7, 529. SALT LAKE CITY, OCTOBER 16–19.

28. 2005 D

ERNESTO M, MARQUES L.S, BELLIENI G. (2005). DISCRIMINATION OF
MULTIPLE MAGMATIC EPISODES IN A DIKE SWARM ALONG THE
BRAZILIAN SOUTHEAST COAST. AM. GEOPHIS.UNION. NEW ORLEANS
(USA). GP 33A-03, 23-27 MAY 2005.

29. 2004 D

BUSA T., FANTAUZZI G., BELLIENI G., ECHEVESTE H., FERNANDEZ R.,
PICCIRILLO E.M. (2004). GEODYNAMIC IMPLICATIONS OF THE DESEADO
MASSIF VOLCANISM (PATAGONIA, ARGENTINA). GEOCHIM.
COSMOCHIM. ACTA, 68, 11, A587.

30. 2004 D

ERNESTO M, MARQUES L. S, BELLIENI G., PICCIRILLO E. M, DE MIN. A,
PACCA I. G, MARTINS G, MACEDO, J. W. P. (2004). AS ROCHAS
TOLEÍTICAS MESOZÓICAS DO NORDESTE DO BRASIL: DISTRIBUIÇÃO
ESPACIAL E TEMPORAL DOS SUCESSIVOS EPISÓDIOS MAGMÁTICOS.
ANAIS, XLII CONGRESSO BRASILEIRO DE GEOLOGIA. ARAXA
(BRAZIL),783.

31. 2003 D

RAPAILLE C., MARZOLI A., BERTRAND H., FERAUD G., REISBERG L.,
FONTIGNIE D. (2003). GEOCHEMISTRY AND 40AR/39AR AGE OF THE
EUROPEAN PART OF THE CENTRAL ATLANTIC MAGMATIC PROVINCE.
GEOCH. COSMOCHIM. ACTA, 66,15A, A625.

32. 2007 F

CIRILLI S, MARZOLI A, TANNER L, BERTRAND H, BELLIENI G. (2007).
STRATIGRAPHIC CONSTRAINS FOR THE AGE OF CAMP VOLCANISM
AND ITS RELATIONSHIP WITH THE T-J CLIMATIC AND BIOTIC CRISIS.
GEOITALIA 2007, VI FORUM ITALIANO DI SCIENZE DELLA TERRA.
RIMINI (ITALIA). 12-14 SETTEMBRE 2007.



33. 2007 F

CUPPONE T, MARZOLI A, BELLIENI G., KNIGHT K.B, BERTRAND H,
YOUBI N. MORETTI F. (2007). TIME RELATED EVOLUTION OF A
CONTINENTAL FLOOD BASALT PROVINCE: GEOCHEMISTRY AND
MAGNETOSTRATIGRAPHY OF CAMP LAVA FLOW SEQUENCES FROM
THE HIGH ATLAS, MOROCCO. GEOITALIA 2007, VI FORUM ITALIANO DI
SCIENZE DELLA TERRA, RIMINI 12-14 SETTEMBRE 2007.

34. 2006 F

EL HACHIMI H, YOUBI N, MADEIRA J, MARTINS L. T, MARZOLI A,
BELLIENI G., BERTRAND H, VERATI C, MUNHA J.M, BENSALEH KH.M,
IBOUH H. BEN ABBOU M. (2006). APPLICATION OF RECENT STUDIES ON
THE EMPLACEMENT OF THE TRIASSIC-JURASSIC BASALTIC LAVA
FLOWS OF THE CENTRAL ATLANTIC MAGMATIC PROVINCE (CAMP).
EXAMPLE FROM THE ARGANA BASIN VOLCANIC SEQUENCE (WESTERN
HIGH ATLAS, MOROCCO). 5ÈME RÉUNION DU GROUPE MAROCAIN DU
PERMIEN ET DU TRIAS. EL JADIDA, MAROC. 26 AU 29 AVRIL 2006.

35. 2006 F

YOUBI N, MARZOLI A, BERTRAND H, VERATI C, BELLIENI G., MADEIRA
J, MARTINS L. T, MUNHA J.M, EL HACHIMI H, BENSALAH KH.M, IBOUH
H. M. BEN ABBOU. (2006). THE CENTRAL ATLANTIC MAGMATIC
PROVINCE (CAMP) OF MOROCCO AND PORTUGAL: AN UPDATE
REVIEW. CONFÉRENCE PLÉNIÈRE 5ÈME RÉUNION DU GROUPE
MAROCAIN DU PERMIEN ET DU TRIAS. EL JADIDA, MAROC. 26 AU 29
AVRIL 2006.

36. 2006 F
BERTRAND H., SEMPERE T., FORNARI M., MARZOLI A. (2005). THE
SOUTHERNMOST CAMP IN BOLIVIA. 6TH INTERMATIONAL SYMPOSIUM
ON ANDEAN GEODYNAMICS, BARCELLONA, SPAIN.

37. 2005 F

EL HACHIMI H, YOUBI N, MADEIRA J, MARTINS L. T, MARZOLI A,
BELLIENI G., BERTRAND H, VERATI C, MUNHA J.M. BENSALEH KH. M,
IBOUH H. BEN ABBOU M. (2005). MORPHOLOGIE ET MODE DE MISE EN
PLACE DES COULÉES BASALTIQUES DU TRIAS-JURASSIQUE DE LA
PROVINCE MAGMATIQUE DE L'ATLANTIQUE CENTRAL (CAMP).
EXEMPLE D’APPLICATION DANS LA PILE VOLCANIQUE DU BASSIN
D’ARGANA (HAUT-ATLAS OCCIENTAL, MAROC). BASSINS
SÉDIMENTAIRES MAROCAINS (CBSM-2005), " GÉOSCIENCE: SAVOIR
FAIR ET VALORISATION". 10-12 NOVEMBRE 2005.
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BUSA T., FANTAUZZI G., BELLIENI G., ECHEVESTE H., FERNANDEZ R.,
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MASSIF VOLCANISM (PATAGONIA, ARGENTINA). IGC 32, FIRENZE,
ITALY. 20-28 AUGUST, 163.
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CARRARO A., FUCHS Y., BUREAU H., RAEPSAET C., TROCELLIER P.,
VISONA' D. (2004). NUCLEAR MICROPROBE: A TOOL FOR ESTIMATION
OF WATER CONTENT IN ANHYDROUS MANTLE XENOLITH MINERALS
FROM THE PREDAZZO AREA (DOLOMITES, NE ITALY). 32ND IGC
FLORENCE 2004: 1151.
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RAPAILLE C., BELLIENI G. (2004). TIMING OF CAMP VOLCANISM FROM
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FORUM ITALIANO DI SCIENZE DELLA TERRA . BELLARIA, 16-18
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KNIGHT K.B., NOMADE S., RENNE P., MARZOLI A., YOUBI N. (2003).
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EUG JOINT ASSEMBLY NICE, FRANCE.
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ANNUAL MEETING, VANCOUVER, CANADA.
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MARZOLI A., JOURDAN F., CHIARADIA M. BUSSY F. (2003). THE
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ISOTOPIC COMPOSITIONS OF THE KERFORNE DIKE, FRANCE. EGS-AGU-
EUG JOINT ASSEMBLY NICE, FRANCE.
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NEUWERTH R., ALLENBACH K., VERATI C., MARTINI R., CIRILLI S.,
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ABSOLUTE AND RELATIVE AGES: THE TR-J BOUNDARY AND THE CAMP
VOLCANISM. EGS-AGU-EUG JOINT ASSEMBLY NICE, FRANCE.

Line 2

51. 2003 A2
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ANTARCTICA). TERRA NOVA, 17, 242-249.

54. 2004 A2
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CESCUTTI C, FIORETTI A.M, BELLIENI G., CESARE B. (2003). STUDIO
PETROGRAFICO E GEOCHIMICA DEI FILONI PORFIRICI ACIDI
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SETTEMBRE, BELLARIA.

58. 2003 F

FIORETTI A.M., BLACK L.P., HENJES-KUNST F., VISONA', D. (2003).
DETRITAL ZIRCON AGE PATTERN IN A LARGE GNEISSIC XENOLITH
FROM CAPE PHILLIPS GRANITE AND IN ROBERTSON BAY GROUP
METASEDIMENTS, NORTHERN VICTORIA LAND, ANTARCTICA. TERRA
NOSTRA, 9TH INT. SYMPOSIUM ON ANTARCTIC EARTH SCIENCES.
POTSDAM SEPTEMBER 8-12 2003: 354.
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FIORETTI A.M., BLACK L.P., VISONA', D. (2003). DATING MIDDLE
PALEOZOIC MAGMATISM IN NORTHERN VICTORIA LAND
(ANTARCTICA): STATE OF THE ART AND FUTURE PLANS. TERRA
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MARROCCHINO E., BECCALUVA L., CARRARO A., COLTORTI M., SIENA
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PREDAZZO MAGMATIC COMPLEX (CENTRAL DOLOMITES, ITALY).
FIST, GEOITALIA 2003 4° FORUM ITALIANO DI SCIENZE DELLA TERRA .
BELLARIA, 16-18 SETTEMBRE 2003: 233-234.
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Summary of research products

2003 2004 2005 2006 2007 Total
A1 9 2 7 1 7 26
A2 1 5 2 1 2 11
B1 0 0 0 1 3 4
B2 5 1 1 0 0 7
E 1 1 0 0 0 2
F 18 17 17 10 13 75

Total 34 26 27 13 24
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METHODOLOGICAL APPROACHES. PERIODICO DI MINERALOGIA, 73-2,
235-247.

30. 2004 A2
FREZZOTTI M.L., CESARE B. AND SCAMBELLURI M. (2004) FLUIDS AT
EXTREME P-T METAMORPHIC CONDITIONS: THE MESSAGE FROM HIGH-
GRADE ROCKS. PERIODICO DI MINERALOGIA, 73-2, 209-219

31. 2004 A2

MORTEN, L., NIMIS P., AND RAMPONE E. (2004). RECORDS OF MANTLE-
CRUST EXCHANGE PROCESSES DURING CONTINENTAL SUBDUCTION-
EXHUMATION IN THE NONSBERG-ULTENTAL GARNET PERIDOTITES
(EASTERN ALPS). PERIODICO DI MINERALOGIA, 73-2, 119-129.

32. 2004 A2

SASSI F. P., CESARE B., MAZZOLI C., PERUZZO L., SASSI R., SPIESS R.
(2004). THE CRYSTALLINE BASEMENTS OF THE ITALIAN EASTERN
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GEODYNAMIC IMPLICATIONS IN THE BETIC CORDILLERA (SE SPAIN).
FRONTIERS IN MINERAL SCIENCES 2007, CAMBRIDGE, UK

117. 2007 F

BERGOMI M., MELI S., SASSI R., TELLINI F., LIU D.-Y. (2007) - A
PRELIMINARY STUDY OF THE PLAN DE CORONES ACIDIC GNEISSES
(EASTERN SOUTHERN ALPS): GEOCHEMISTRY AND GEOCHRONOLOGY.
6° CONGRESSO FIST, RIMINI, 12-14 SEPT. 2007, EPITOME, 2: 161-162

118. 2007 F

CAROSI, R., MONTOMOLI, C., RUBATTO, D. AND VISONA', D. (2007).
LOCALIZZAZIONE DELLA DEFORMAZIONE NEL CRISTALLINO
DELL’ALTO HIMALAYA: VINCOLI GEOCRONOLOGICI SULLA ATTIVITÀ
DI ZONE DI TAGLIO PRECEDENTI AL MAIN CENTRAL THRUST IN NEPAL
OCCIDENTALE. REND. SOC. GEOL. IT., 4 (2007), NUOVA SERIE.

119. 2007 F

CESARE B., RUBATTO D. AND GOMEZ-PUGNAIRE M.T., (2007) DO
EXTRUSION AGES REFLECT MAGMA GENERATION PROCESSES AT
DEPTH? AN EXAMPLE FROM SE SPAIN. GEOITALIA2007, RIMINI, 12-14
SETTEMBRE 2007

120. 2007 F

CESARE, B., MELI, S., SATISH-KUMAR, M., CRUCIANI, G. (2007) TI, F (AND
H) DIFFUSION ZONING IN BIOTITE FORMED DURING COOLING OF
METAPELITIC GRANULITES, KERALA KHONDALITE BELT (SE INDIA).
GEOITALIA2007, RIMINI, 12-14 SETTEMBRE 2007

121. 2007 F

CESARE, B., SATISH-KUMAR, M., CRUCIANI, G. (2007) TI, F (AND H)
DIFFUSION ZONING IN BIOTITE FORMED DURING COOLING OF
METAPELITIC GRANULITES, KERALA KHONDALITE BELT (SE INDIA).
FRONTIERS IN MINERAL SCIENCES 2007, CAMBRIDGE, UK

122. 2007 F

DELLA VENTURA G. BELLAGTRECCIA F. CESARE B, HARLEY S. (2007)
THE QUANTITATIVE DETERMINATION OF H AND C IN CORDIERITE
FROM FTIR + SIMS. FRONTIERS IN MINERAL SCIENCES 2007,
CAMBRIDGE, UK

123. 2007 F

FERRI F., CESARE B., BURLINI L. AND SCHILLING F.R. (2007). NEW
LABORATORY MEASUREMENTS OF VP, VS AND ELECTRICAL
CONDUCTIVITY TO UNRAVEL THE DEEP CRUSTAL ANOMALY IN THE
ALBORÁN DOMAIN (SE SPAIN). IUGG XXIV (PERUGIA, ITALY, 2ND -13TH
JULY 2007)

124. 2007 F

GUASTONI A. & MAZZOLI C. (2007) - AGE DETERMINATION BY Μ-PIXE
ANALYSIS OF CHERALITE-(CE) FROM EMERALD-BEARING PEGMATITES
OF VIGEZZO VALLEY (WESTERN ALPS, ITALY). MINPET2007, MERAN,
ITALY, SEPTEMBER 16-21.

125. 2007 F

MELI S., BERGOMI M., SASSI R., LIU D.-Y. (2007). PRE-VARISCAN ACIDIC
VOLCANISM IN THE EASTERN SOUTHERN ALPS (LEVICO AND VAL
SARENTINO METAVOLCANICS): U/PB SHRIMP II GEOCHRONOLOGY. 6°
CONGRESSO FIST, RIMINI, 12-14 SEPT. 2007, EPITOME, 2: 162

126. 2007 F

MONTOMOLI, C., CAROSI, R., RUGGIERI, C. AND VISONÀ, D. (2007).
EVOLUZIONE DEI FLUIDI E RIATTIVAZIONE FRAGILE DEL MAIN
CENTRAL THRUST NEL BASSO DOLPO (CATENA HIMALAYANA, NEPAL
OCCIDENTALE). REND. SOC. GEOL. IT., 4 (2007), NUOVA SERIE.

127. 2007 F

SALVIOLI-MARIANI E., CESARE B., FERRERO S. (2007). ANATECTIC MELT
ENCLOSED IN GARNET AND SILLIMANITE: A STUDY FROM
METAPELITIC GRANULITES OF THE KERALA KHONDALITE BELT
(SOUTHERN INDIA). POSTER, GEOITALIA2007, RIMINI, 12-14 SETTEMBRE
2007



Project 4

Summary of research products

2003 2004 2005 2006 2007 Total
A1 2 3 5 4 2 16
A2 0 0 0 1 0 1
E 0 0 0 1 0 1
F 13 8 22 18 20 81

Total 15 11 27 24 22

List of research products

1. 2003 A1

CERIANI S, MANCKTELOW NS, PENNACCHIONI G. (2003). ANALOGUE
MODELLING OF THE INFLUENCE OF SHAPE AND PARTICLE/MATRIX
INTERFACE LUBRICATION ON THE ROTATIONAL BEHAVIOUR OF RIGID
PARTICLES IN SIMPLE SHEAR. JOURNAL OF STRUCTURAL GEOLOGY.
VOL. 25, PP. 2005-2021 ISSN: 0191-8141, ISI:000185851600003.

2. 2003 A1

ROLLAND Y, COX S, BOULLIER AM, PENNACCHIONI G., MANCKTELOW
N. (2003). RARE EARTH AND TRACE ELEMENT MOBILITY IN MID-
CRUSTAL SHEAR ZONES: INSIGHTS FROM THE MONT BLANC MASSIF
(WESTERN ALPS). EARTH AND PLANETARY SCIENCE LETTERS. VOL.
214, PP. 203-219 ISSN: 0012-821X, ISI:000185325400014.

3. 2004 A1
DI TORO G., GOLDSBY DL, TULLIS TE (2004). FRICTION FALLS TOWARDS
ZERO IN QUARTZ ROCK AS SLIP VELOCITY APPROACHES SEISMIC
RATES. NATURE. VOL. 427, PP. 436-439.

4. 2004 A1

MANCKTELOW NS, PENNACCHIONI G. (2004). THE INFLUENCE OF GRAIN
BOUNDARY FLUIDS ON THE MICROSTRUCTURE OF QUARTZ-FELDSPAR
MYLONITES. JOURNAL OF STRUCTURAL GEOLOGY. VOL. 26, PP. 47-69
ISSN: 0191-8141, ISI:000188587100004.

5. 2004 A1

DI TORO G, PENNACCHIONI G. (2004). SUPERHEATED FRICTION-
INDUCED MELTS IN ZONED PSEUDOTACHYLYTES WITHIN THE
ADAMELLO TONALITES (ITALIAN SOUTHERN ALPS). JOURNAL OF
STRUCTURAL GEOLOGY. VOL. 26, PP. 1783-1801 ISSN: 0191-8141,
ISI:000223523900004.

6. 2005 A1

PENNACCHIONI G. (2005). CONTROL OF THE GEOMETRY OF PRECURSOR
BRITTLE STRUCTURES ON THE TYPE OF DUCTILE SHEAR ZONE IN THE
ADAMELLO TONALITES, SOUTHERN ALPS (ITALY). JOURNAL OF
STRUCTURAL GEOLOGY. VOL. 27, PP. 627-644 ISSN: 0191-8141,
ISI:000228775500004.

7. 2005 A1

MANCKTELOW NS, PENNACCHIONI G. (2005). THE CONTROL OF
PRECURSOR BRITTLE FRACTURE AND FLUID-ROCK INTERACTION ON
THE DEVELOPMENT OF SINGLE AND PAIRED DUCTILE SHEAR ZONES.
JOURNAL OF STRUCTURAL GEOLOGY. VOL. 27, PP. 645-661 ISSN: 0191-
8141, ISI:000228775500005.

8. 2005 A1

DI TORO G, PENNACCHIONI G., TEZA G. (2005). CAN
PSEUDOTACHYLYTES BE USED TO INFER EARTHQUAKE SOURCE
PARAMETERS? AN EXAMPLE OF LIMITATIONS IN THE STUDY OF
EXHUMED FAULTS. TECTONOPHYSICS. VOL. 402, PP. 3-20 ISSN: 0040-
1951, ISI:000230186400002.

9. 2005 A1
DI TORO G, PENNACCHIONI G. (2005). FAULT PLANE PROCESSES AND
MESOSCOPIC STRUCTURE OF A STRONG-TYPE SEISMOGENIC FAULT IN
TONALITES (ADAMELLO BATHOLITH, SOUTHERN ALPS).

http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=3&db_id=&SID=S2@5iiF515ab9K3LHgD&name=De%20Natale%20G&ut=000243948500023&pos=4


TECTONOPHYSICS. VOL. 402, PP. 55-80 ISSN: 0040-1951,
ISI:000230186400005.

10. 2005 A1
DI TORO G, NIELSEN S, PENNACCHIONI G. (2005). EARTHQUAKE
RUPTURE DYNAMICS FROZEN IN EXHUMED ANCIENT FAULTS.
NATURE. VOL. 436, PP. 1009-1012 ISSN: 0028-0836, ISI:000231263900048.

11. 2006 A1

PENNACCHIONI G., DI TORO G, BRACK P, MENEGON L, VILLA IM. (2006).
BRITTLE-DUCTILE-BRITTLE DEFORMATION DURING COOLING OF
TONALITE (ADAMELLO, SOUTHERN ITALIAN ALPS). TECTONOPHYSICS.
VOL. 427, PP. 171-197 ISSN: 0040-1951, ISI:000242871300011.

12. 2006 A1

MENEGON L, PENNACCHIONI G., STUNITZ H. (2006). NUCLEATION AND
GROWTH OF MYRMEKITE DURING DUCTILE SHEAR DEFORMATION IN
METAGRANITES. JOURNAL OF METAMORPHIC GEOLOGY. VOL. 24, PP.
553-568 ISSN: 0263-4929, ISI:000240028700002.

13. 2006 A1

FITZ GERALD JD, MANCKTELOW NS, PENNACCHIONI G., KUNZE K.
(2006). ULTRAFINE-GRAINED QUARTZ MYLONITES FROM HIGH-GRADE
SHEAR ZONES: EVIDENCE FOR STRONG DRY MIDDLE TO LOWER
CRUST. GEOLOGY. VOL. 34, PP. 369-372 ISSN: 0091-7613,
ISI:000237312900013.

14. 2006 A1

DI TORO G, HIROSE T, NIELSEN S, PENNACCHIONI G., SHIMAMOTO T.
(2006). NATURAL AND EXPERIMENTAL EVIDENCE OF MELT
LUBRICATION OF FAULTS DURING EARTHQUAKES. SCIENCE. VOL. 311,
PP. 647-649 ISSN: 0036-8075, ISI:000235257400044.

15. 2007 A1
BURLINI L, VINCIGUERRA S, DI TORO G, DE NATALE G, MEREDITH P,
BURG JP (2007). SEISMICITY PRECEDING VOLCANIC ERUPTIONS: NEW
EXPERIMENTAL INSIGHTS. GEOLOGY. VOL. 35, PP. 183-186.

16. 2007 A1

PENNACCHIONI G., MANCKTELOW NS. (2007). NUCLEATION AND
INITIAL GROWTH OF A SHEAR ZONE NETWORK WITHIN
COMPOSITIONALLY AND STRUCTURALLY HETEROGENEOUS
GRANITOIDS UNDER AMPHIBOLITE FACIES CONDITIONS. JOURNAL OF
STRUCTURAL GEOLOGY. VOL. 29, PP. 1757-1780 ISSN: 0191-8141,
ISI:000251439200004.

17. 2006 A2

DI TORO G, HIROSE T., NIELSEN S, SHIMAMOTO T. (2006). RELATING
HIGH-VELOCITY ROCK FRICTION EXPERIMENTS TO COSEISMIC SLIP IN
THE PRESENCE OF MELTS. IN “RADIATED ENERGY AND THE PHYSICS
OF FAULTING”, EDS. ABERCROMBIE, R., MCGARR, A., DI TORO, G.,
KANAMORI, H., GEOPHYSICAL MONOGRAPH SERIES (AMERICAN
GEOPHYSICAL UNION, WASHINGTON, D.C.). VOL. 170, PP. 121-134.

18. 2006 E

ABERCOMBIE R., MCGARR, A, DI TORO G., KANAMORI, H., 2006.
PREFACE AND INTRODUCTION OF: RADIATED ENERGY AND THE
PHYSICS OF FAULTING, GEOPHYSICAL MONOGRAPH SERIES
(AMERICAN GEOPHYSICAL UNION, WASHINGTON, D.C.). VOL. 170

19. 2003 F

DI TORO G., GOLDSBY D.L., TULLIS T.E. (2003). FRICTION FALLS
TOWARD ZERO AS SLIP VELOCITY APPROACHES SEISMIC RATES. NEW
TECHNOLOGIES IN GEOPHYSICS, GEOMECHANICS AND
VOLCANOLOGY. NAPOLI.

20. 2003 F
DI TORO, G., PENNACCHIONI, G., 2003. FAULT PLANE PROCESSES AND
INTERNAL ARCHITECTURE OF A STRONG (?) PALEOSEISMIC FAULT.
GRUPPO INFORMALE DI GEOLOGIA STRUTTURALE (GIGS), FOLIGNO (I).

21. 2003 F

DI TORO, G., PENNACCHIONI, G., 2003. FAULT PLANE PROCESSES AND
INTERNAL ARCHITECTURE OF A “STRONG” PALEOSEISMIC FAULT.
EGS–AGU-EGU JOINT ASSEMBLY, NICE (F), 06-11 APRIL 2003.
GEOPHYSICAL RESEARCH ABSTRACTS, VOL. 5, 02437, 2003.

22. 2003 F

DI TORO, G., PENNACCHIONI, G., 2003. SUPER-HEATED FRICTION
INDUCED MELTS IN ZONED PSEUDOTACHYLYTES WITHIN THE
ADAMELLO TONALITES (ITALIAN SOUTHERN ALPS). GEOLOGICAL
SOCIETY OF AMERICA ANNUAL MEETING, SEATTLE (USA).

23. 2003 F

DI TORO, G., PENNACCHIONI, G., 2003. TRANSITION FROM
CATACLASITES TO PSEUDOTACHYLYTES AND CONSEQUENCES ON
THE MESOSCOPIC STRUCTURE OF A “STRONG-TYPE” SEISMOGENIC
FAULT. GEOLOGICAL SOCIETY OF AMERICA ANNUAL MEETING,
SEATTLE (USA).

24. 2003 F

DI TORO, G., PENNACCHIONI, G., 2003: FAULT PLANE PROCESSES AND
INTERNAL ARCHITECTURE OF A STRONG (?) PALEOSEISMIC FAULT.
INTERNATIONAL CONFERENCE ON DEFORMATION MECHANISMS,
RHEOLOGY AND TECTONICS (DRT 2003), ST. MALO (F).

25. 2003 F

DI TORO, G., TEZA, G., 2003. FIELD EVIDENCES FOR FAULT SURFACE
LUBRICATION BY FRICTION-INDUCED MELTS DURING COSEISMIC SLIP.
AMERICAN GEOPHYSICAL UNION FALL MEETING, SAN FRANCISCO
(USA).

26. 2003 F

PENNACCHIONI, G., 2003. CONTROL OF BRITTLE PRECURSORS ON THE
TYPE OF DUCTILE SHEAR ZONES IN THE NORTHERN ADAMELLO
INTRUSION. INTERNATIONAL CONFERENCE ON DEFORMATION
MECHANISMS, RHEOLOGY AND TECTONICS, ST. MALO (F), 2003.

27. 2003 F
PENNACCHIONI, G., 2003. CONTROL OF BRITTLE PRECURSORS ON THE
TYPE OF DUCTILE SHEAR ZONES IN THE NORTHERN ADAMELLO
INTRUSION. GIGS, FOLIGNO (I), 2003

28. 2003 F PENNACCHIONI, G., 2003. CONTROL OF BRITTLE PRECURSORS ON THE

http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=3&db_id=&SID=S2@5iiF515ab9K3LHgD&name=Meredith%20P&ut=000243948500023&pos=5
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=3&db_id=&SID=S2@5iiF515ab9K3LHgD&name=Burg%20JP&ut=000243948500023&pos=6


TYPE OF DUCTILE SHEAR ZONES IN THE NORTHERN ADAMELLO
INTRUSION. EGS–AGU-EGU JOINT ASSEMBLY, NICE (F), 06-11 APRIL
2003. GEOPHYSICAL RESEARCH ABSTRACTS, VOL. 5, 14410, 2003.

29. 2003 F

PENNACCHIONI, G., DI TORO, G., BRACK, P., VILLA, I., 2003.
POSTMAGMATIC DUCTILE TO BRITTLE DEFORMATIONS IN THE
NORTHWESTERN ADAMELLO BATHOLITH AND THEIR POTENTIAL USE
TO UNRAVEL THE REGIONAL KINEMATICS. GRUPPO INFORMALE DI
GEOLOGIA STRUTTURALE (GIGS), FOLIGNO (I).

30. 2003 F

ROLLAND, Y.; COX, S.; ROSSI, M. ; BOULLIER, A.M.; PENNACCHIONI, G.;
MANCKTELOW, N. ; MARTELAT, M. ; VIDAL, O. FLUID FLOW AND
ELEMENT MOBILITY IN MIDDLE-CRUST SHEAR ZONES OF
COLLISIONAL OROGENS: INSIGHTS FROM THE MONT BLANC MASSIF
SHEAR ZONE NETWORK. EGS–AGU-EGU JOINT ASSEMBLY, NICE (F), 06-
11 APRIL 2003. GEOPHYSICAL RESEARCH ABSTRACTS, VOL. 5, 01093,
2003.

31. 2003 F

VINCIGUERRA, S., XIAOHUI, X., EVANS, B., DI TORO, G., 2003.
EXPERIMENTAL CONSTRAINTS ON THE MECHANICS OF DYKE
EMPLACEMENT IN PARTIALLY MOLTEN OLIVINES. EUROPEAN
GEOPHYSICAL UNION – AMERICAN GEOPHYSICAL UNION JOINT
ASSEMBLY, NIZZA (F).

32. 2004 F

BURLINI, L., VINCIGUERRA, S., MEREDITH, P.G., ZAPPONE, A., DI TORO,
G., 2004: SEISMIC PROPERTIES AND ACOUSTIC EMISSION OF OLIVINE
AND MOLTEN BASALT: A LABORATORY STUDY. AMERICAN
GEOPHYSICAL UNION FALL MEETING, SAN FRANCISCO (USA).
(POSTER PRESENTATION)

33. 2004 F

DI TORO, G., 2004. STUDIO SPERIMENTALE DEL COEFFICIENTE
D’ATTRITO DURANTE ROTTURE SISMICHE. INAUGURAZIONE
LABORATORIO FISICA DEL VULCANISMO, NAPOLI (I). (TALK
PRESENTATION)

34. 2004 F

DI TORO, G., GOLDSBY, D.L., TULLIS, T.E. 2004. IN THE PRESENCE OF
WATER SILICA GEL FORMS ON FAULT SURFACES AS SLIP VELOCITY
APPROACHES SEISMIC RATES, CAUSING FRICTION TO FALL TOWARDS
ZERO. GORDON CONFERENCE, HOLYOKE COLLEGE, MA, (USA).
(POSTER PRESENTATION)

35. 2004 F

DI TORO, G., PENNACCHIONI, G., TEZA, G., 2004. CAN
PSEUDOTACHYLYTES BE USED TO INFER EARTHQUAKE SOURCE
PARAMETERS? LIMITATIONS IN THE STUDY OF EXHUMED FAULTS.
AMERICAN GEOPHYSICAL UNION FALL MEETING, SAN FRANCISCO
(USA). (TALK PRESENTATION)

36. 2004 F

DI TORO, G., TEZA G., PENNACCHIONI G., 2004. FIELD EVIDENCES FOR
FAULT SURFACE LUBRICATION BY FRICTION-INDUCED MELTS DURING
COSEISMIC SLIP. GRUPPO INFORMALE DI GEOLOGIA STRUTTURALE
(GIGS), PRATO (I). (TALK PRESENTATION)

37. 2004 F

ROIG SILVA, C., GOLDSBY, D.L., DI TORO, G., TULLIS, T.E., 2004. THE
ROLE OF SILICA CONTENT IN DYNAMIC FAULT WEAKENING DUE TO
GEL LUBRICATION. SOUTHERN CALIFORNIA EARTHQUAKE CENTER
ANNUAL MEETING, PROCEEDINGS AND ABSTRACTS, VOLUME XIV, P.
150. (TALK PRESENTATION)

38. 2004 F

ROIG SILVA, C., GOLDSBY, D.L., DI TORO, G., TULLIS, T.E., 2004. THE
ROLE OF SILICA CONTENT IN DYNAMIC FAULT WEAKENING DUE TO
GEL LUBRICATION. AMERICAN GEOPHYSICAL UNION FALL MEETING,
SAN FRANCISCO (USA). (TALK PRESENTATION)

39. 2004 F

VINCIGUERRA, S., BURLINI, L., XIAO, X., EVANS, B., ZAPPONE, A., DI
TORO, G., 2004. DEFORMATION AND SEISMIC PROPERTIES DURING
MELT EMPLACEMENT: AN EXPERIMENTAL STUDY. 32ND
INTERNATIONAL GEOLOGICAL CONGRESS, FIRENZE (I). (POSTER
PRESENTATION)

40. 2005 F

BABAIE, H.A., HADIZADEH, J., MAIR, K., DI TORO, G., 2005.
DEVELOPING A CYBERPLATFORM FOR SAMPLE-BASED BRITTLE
DEFORMATION RESEARCH. GEON 3RD ANNUAL MEETING ON
RESEARCH FRONTIERS IN CYBERINFRASTRUCTURE FOR THE
GEOSCIENCES. MAY 2005, SAN DIEGO (USA). (POSTER PRESENTATION)

41. 2005 F

BONETTO, B., DI TORO, G., PENNACCHIONI, G., SALVIULO, G., 2005.
FROM JOINTS TO FAULTS: MINERALOGICAL AND MICROSTRUCTURAL
EVOLUTION WITH DISPLACEMENT IN NATURAL FAULTS (GOLE
LARGHE FAULT, ADAMELLO BATHOLITH, ITALY). CONGRESSO FIST
(FEDERAZIONE ITALIANA SCIENZE DELLA TERRA), SPOLETO (I),
SEPTEMBER 2005. (POSTER PRESENTATION)

42. 2005 F

BURLINI, L., VINCIGUERRA, S., DI TORO, G., DE NATALE, G.,
MEREDITH, P., 2005. MICROSEISMICITY IN HIGH TEMPERATURE
EXPERIMENTS: A NEW TOOL FOR STUDYING THE SEISMICITY
PRECEDING VOLCANIC ERUPTIONS. AMERICAN GEOPHYSICAL UNION
FALL MEETING, SAN FRANCISCO (USA). (TALK PRESENTATION)

43. 2005 F

DI TORO, G., HIROSE, T., SHIMAMOTO, T., NIELSEN, S., 2005. MELT-
LUBRICATION AND EVIDENCE OF LOW DYNAMIC FRICTION DURING
EARTHQUAKES.WORKSHOP ON FRACTURE DYNAMICS: THEORY AND
APPLICATION TO EARTHQUAKES, MADRID. (TALK PRESENTATION)



44. 2005 F

DI TORO, G., NIELSEN, S., PENNACCHIONI, G., 2005. INFERRING SEISMIC
RUPTURE PROPERTIES FROM PSEUDOTACHYLYTE-BEARING
NETWORKS (ADAMELLO BATHOLITH, SOUTHERN ALPS, ITALY).
INTERNATIONAL CONFERENCE ON DEFORMATION MECHANISMS,
RHEOLOGY AND TECTONICS (DRT 2005), ZURICH (CH). (POSTER
PRESENTATION)

45. 2005 F

DI TORO, G., NIELSEN, S., PENNACCHIONI, G., 2005. EARTHQUAKE
RUPTURE DYNAMICS FROZEN IN EXHUMED ANCIENT FAULTS
(ADAMELLO BATHOLITH, ITALIAN ALPS. AMERICAN GEOPHYSICAL
UNION CHAPMAN CONFERENCE ON RADIATED ENERGY AND THE
PHYSICS OF EARTHQUAKE FAULTING. PORTLAND, MAINE, USA.
(POSTER PRESENTATION)

46. 2005 F

DI TORO, G., NIELSEN, S., PENNACCHIONI, G., 2005. INFERRING SEISMIC
RUPTURE PROPERTIES FROM PSEUDOTACHYLYTE-BEARING
NETWORKS. GRUPPO ITALIANO DI GEOLOGIA STRUTTURALE (GIGS),
SPOLETO (I). (TALK PRESENTATION)

47. 2005 F

DI TORO, G., NIELSEN, S., PENNACCHIONI, G., 2005. EARTHQUAKE
RUPTURE DYNAMICS FROZEN IN EXHUMED ANCIENT FAULTS
(ADAMELLO BATHOLITH, ITALIAN ALPS). CONGRESSO FIST
(FEDERAZIONE ITALIANA SCIENZE DELLA TERRA), SPOLETO (I),
SEPTEMBER 2005. (POSTER PRESENTATION)

48. 2005 F

DI TORO, G., PENNACCHIONI, G., TEZA, G. 2005. CAN
PSEUDOTACHYLYTES BE USED TO INFER EARTHQUAKE SOURCE
PARAMETERS? LIMITATIONS IN THE STUDY OF EXHUMED FAULTS
CONGRESSO FIST (FEDERAZIONE ITALIANA SCIENZE DELLA TERRA),
SPOLETO (I), SEPTEMBER 2005. (POSTER PRESENTATION)

49. 2005 F

DI TORO, G., PENNACCHIONI, G., BRACK, P., MENEGON, L., VILLA, I.M.,
2005. SEQUENTIAL BRITTLE-DUCTILE-BRITTLE DEFORMATIONS
DURING COOLING OF A COMPOSITE BATHOLITH, ADAMELLO,
SOUTHERN ITALIAN ALPS. INTERNATIONAL CONFERENCE ON
DEFORMATION MECHANISMS, RHEOLOGY AND TECTONICS, ZURIGO
(CH). (TALK PRESENTATION)

50. 2005 F

DI TORO, G., PENNACCHIONI, G., TEZA, G. 2005. CAN
PSEUDOTACHYLYTES BE USED TO INFER EARTHQUAKE SOURCE
PARAMETERS? LIMITATIONS IN THE STUDY OF EXHUMED FAULTS.
AMERICAN GEOPHYSICAL UNION CHAPMAN CONFERENCE ON
RADIATED ENERGY AND THE PHYSICS OF EARTHQUAKE FAULTING.
PORTLAND, MAINE, USA. (POSTER PRESENTATION)

51. 2005 F

GOLDSBY, D.L., DI TORO, G., TULLIS, T.E., 2005. DYNAMIC WEAKENING
OF SILICATE ROCKS DUE TO GEL FORMATION. AMERICAN
GEOPHYSICAL UNION CHAPMAN CONFERENCE ON RADIATED
ENERGY AND THE PHYSICS OF EARTHQUAKE FAULTING. PORTLAND,
MAINE, USA. (POSTER PRESENTATION)

52. 2005 F

GRIFFITH, W.A., DI TORO, G., POLLARD, D.D., 2005. THE BALANCE OF
FRICTIONAL HEAT PRODUCTION, THERMAL PRESSURIZATION, AND
SLIP RESISTANCE ON EXHUMED MID-CRUSTAL FAULTS (ADAMELLO
BATHOLITH, SOUTHERN ITALIAN ALPS). AMERICAN GEOPHYSICAL
UNION FALL MEETING, SAN FRANCISCO (USA). (POSTER PRESENTATION

53. 2005 F

MENEGON, L., HEILBRONNER, R., PENNACCHIONI, G., PITTARELLO, L.,
2005. DEVELOPMENT OF QUARTZ CPO IN NATURALLY DEFORMED
GRANITOIDS (AROLLA GNEISS, WESTERN ALPS). GEOLOGICAL
SOCIETY OF AMERICA ANNUAL MEETING, SALT LAKE CITY, 16 - 19
OCTOBER. (POSTER PRESENTATION)

54. 2005 F

MENEGON, L., PENNACCHIONI, G., 2005. DEFORMATION MECHANISMS
OF FELDSPARS ALONG CONTINUOUS STRAIN GRADIENTS IN
AMPHIBOLITE FACIESGRANITES (GRAN PARADISO PENNINIC NAPPE,
WESTERN ALPS, ITALY). 15TH CONFERENCE ON DEFORMATION
MECHANISMS, RHEOLOGY AND TECTONICS (DRT), ETH ZURICH, 2-4
MAY 2005. (POSTER PRESENTATION)

55. 2005 F

NIELSEN, S., DI TORO, G., PENNACCHIONI, G.,, 2005. EARTHQUAKE
RUPTURE DIRECTIVITY FROZEN IN PSEUDOTACHYLYTE-BEARING
FAULTS. EUROPEAN GEOSCIENCES UNION ANNUAL MEETING,
VIENNA (A). GEOPHYSICAL RESEARCH ABSTRACTS, VOL. 7, 04955,
2005. (TALK PRESENTATION)

56. 2005 F

NIELSEN, S., DI TORO, G., PENNACCHIONI, G., 2005. EARTHQUAKE
RUPTURE DIRECTIVITY FROZEN IN PSEUDOTACHYLYTE-BEARING
FAULTS. WORKSHOP ON FRACTURE DYNAMICS: THEORY AND
APPLICATION TO EARTHQUAKES, MADRID. (TALK PRESENTATION)

57. 2005 F

PENNACCHIONI, G., DI TORO, G., BRACK, P., MENEGON, L., VILLA, I.M.,
2005. SEQUENTIAL BRITTLE-DUCTILE-BRITTLE DEFORMATIONS
DURING COOLING OF A COMPOSITE BATHOLITH, ADAMELLO,
SOUTHERN ITALIAN ALPS. INTERNATIONAL CONFERENCE ON
DEFORMATION MECHANISMS, RHEOLOGY AND TECTONICS, ZURIGO
(CH). (TALK PRESENTATION)

58. 2005 F
PITTARELLO, L., DI TORO, G., BIZZARRI, A., HADIZADEH, J.,
PENNACCHIONI, G., 2005. SEISMIC ENERGY PARTITIONING INFERRED
FROM PSEUDOTACHYLYTE-BEARING FAULTS (GOLE LARGHE FAULT,



ADAMELLO BATHOLITH, ITALY). AMERICAN GEOPHYSICAL UNION
FALL MEETING, SAN FRANCISCO (USA). (POSTER PRESENTATION)

59. 2005 F

PITTARELLO, L., MENEGON, L., PENNACCHIONI, G., 2005. EVOLUTION
OF QUARTZ CPO DURING INCREMENTAL DUCTILE DEFORMATION OF
GRANITOIDS. 15TH CONFERENCE ON DEFORMATION MECHANISMS,
RHEOLOGY AND TECTONICS (DRT), ETH ZURICH, 2 - 4 MAY. (POSTER
PRESENTATION)

60. 2005 F

SALVIULO, G., BONETTO, B., DI TORO, G., 2005. DETERMINATION OF
MINERAL ABUNDANCE IN POWDERS AND SOLID SAMPLES BY X-RAY
DIFFRACTION: RIR METHOD VS. RIETVELD ANALYSIS. MEETING FIST
(FEDERAZIONE ITALIANA SCIENZE DELLA TERRA), SPOLETO (I),
SEPTEMBER 2005. (POSTER PRESENTATION)

61. 2005 F

ROLLAND, Y., ROSSI, M., COX, S., VIDAL, O., BOULLIER, A.-M.,
PENNACCHIONI, G., MANCKTELOW, N., 2005. FEEDBACK MECHANISMS
BETWEEN FLUID FLOW, DEFORMATION AND MINERAL REACTIONS IN
MID-CRUSTAL SHEAR ZONES: INSIGHTS FROM THE MONT BLANC
MASSIF (WESTERN ALPS). 15TH CONFERENCE ON DEFORMATION
MECHANISMS, RHEOLOGY AND TECTONICS (DRT), ETH ZURICH, 2-4
MAY 2005. (POSTER PRESENTATION)

62. 2006 F

PITTARELLO, L., DI TORO, G., BIZZARRI, A., HADIZADEH, J.,
PENNACCHIONI, G., 2006. SEISMIC ENERGY PARTITIONING INFERRED
FROM PSEUDOTACHYLYTE-BEARING FAULTS (GOLE LARGHE FAULT,
ADAMELLO BATHOLITH, ITALY). EUROPEAN GEOSCIENCES UNION
ANNUAL MEETING, VIENNA (A). (TALK PRESENTATION)

63. 2006 F

BURLINI, L., DI TORO, G., MEREDITH, P., MAINPRICE, D., 2006. SEISMIC
TREMOR UNDER THE SUBDUCTION ZONES: THE ROCK PHYSICS
INTERPRETATION. (DEHYDRATION-INDUCED MICROSEISMICITY IN
SERPENTINITES). 4TH SWISS GEOSCIENCE MEETING, BERN (CH). (TALK
PRESENTATION)

64. 2006 F

BURLINI, L., DI TORO, G., MEREDITH, P., MAINPRICE, D., BURG, J.P.,
2006. SEISMIC TREMOR UNDER THE SUBDUCTION ZONES: THE ROCK-
PHYSICS INTERPRETATION. AMERICAN GEOPHYSICAL UNION FALL
MEETING, SAN FRANCISCO (USA). V52A-07. (TALK PRESENTATION)

65. 2006 F

DEL GAUDIO, P., R. HAN, DI TORO, G., HIROSE, T., SHIMAMOTO, T.,
COCCO, M., 2006. DYNAMIC STRENGTH OF PERIDOTITE DURING
FRICTIONAL MELTING AT SEISMIC SLIP RATES: EXPERIMENTAL
RESULTS. EUROPEAN GEOSCIENCES UNION ANNUAL MEETING,
VIENNA (A). (POSTER PRESENTATION)

66. 2006 F

DEL GAUDIO, P., HAN, R., DI TORO,G., HIROSE, T., SHIMAMOTO, T.,
COCCO, M., 2006. DYNAMIC STRENGTH OF PERIDOTITE AT SEISMIC
SLIP RATES: EXPERIMENTAL RESULTS. EOS, TRANS, AGU 87(52) FALL
MEETING SUPPL. ABSTRACT SAN FRANCISCO (USA), S33A-0219.
(POSTER PRESENTATION)

67. 2006 F
DI TORO, G., NIELSEN, S., 2006. ANATOMY OF AN EARTHQUAKE IN THE
PRESENCE OF FRICTIONAL MELTS. THE 19TH KONGSBERG SEMINAR,
KONGSBERG, NORWAY. (TALK PRESENTATION)

68. 2006 F

DI TORO,G., HIROSE, T., NIELSEN, S., 2006. SLIP-WEAKENING DISTANCE
IN THE PRESENCE OF SEISMIC MELTS. AMERICAN GEOPHYSICAL
UNION FALL MEETING, SAN FRANCISCO (USA), S33A-0220. (POSTER
PRESENTATION)

69. 2006 F

DI TORO, G., HIROSE, T., NIELSEN, S., PENNACCHIONI, G., SHIMAMOTO,
T., 2006. LUBRICATION OF FAULTS BY SEISMIC MELTS DURING
EARTHQUAKES. EUROPEAN GEOSCIENCES UNION ANNUAL MEETING,
VIENNA (A). (TALK PRESENTATION) (TALK PRESENTATION)

70. 2006 F

GRIFFITH, W.A., DI TORO, G., MARTEL, S.J., PENNACCHIONI, G.,
POLLARD, D.D., 2006. CONTROLS ON FAULT BEHAVIOR AND GROWTH
IN GRANITOID PLUTONS AT SEISMOGENIC DEPTHS IN THE MT. ABBOT
QUADRANGLE, SIERRA NEVADA, AND ADAMELLO BATHOLITH,
NORTHERN ITALIAN ALPS. AMERICAN GEOPHYSICAL UNION FALL
MEETING, SAN FRANCISCO (USA), EOS, TRANS, AGU 87(52) FALL
MEETING SUPPL. ABSTRACT T21B – 0414. (POSTER PRESENTATION)

71. 2006 F

MENEGHINI F., DI TORO G., MOORE J., ROWE C., TSUTSUMI A.,
YAMAGUCHI A.. 2006. FAULT ROCKS FROM SEISMOGENIC DEPTHS IN
EXHUMED SUBDUCTION PRISMS: PASAGSHAK POINT, KODIAK ISLAND,
AK. AMERICAN GEOPHYSICAL UNION FALL MEETING, SAN FRANCISCO
(USA), T21-0374. (POSTER PRESENTATION)

72. 2006 F

MENEGON, L., PENNACCHIONI, G., STÜNITZ, H., 2006. FLUID–ASSISTED
NUCLEATION AND GROWTH OF MYRMEKITE DURING DEVELOPMENT
OF DUCTILE SHEAR ZONES IN METAGRANITES. EUROPEAN
GEOSCIENCES UNION ANNUAL MEETING, VIENNA (A). GEOPHYSICAL
RESEARCH ABSTRACTS, VOL. 8, 08211, 2006. (ABSTRACT) (POSTER
PRESENTATION)

73. 2006 F

MENEGON, L., PITTARELLO, L., PENNACCHIONI, G., HEILBRONNER, R.,
2006. MICROSTRUCTURAL AND TEXTURAL EVOLUTION OF QUARTZ
DURING INCREMENTAL DUCTILE DEFORMATION OF GRANITOIDS
(AROLLA UNIT, WESTERN ALPS, ITALY). EUROPEAN GEOSCIENCES
UNION ANNUAL MEETING, VIENNA (A). GEOPHYSICAL RESEARCH



ABSTRACTS, VOL. 8, 08610, 2006 (ABSTRACT) (POSTER PRESENTATION)

74. 2006 F

MENEGON, L., PITTARELLO, L., PENNACCHIONI, G., HEILBRONNER, R.,
2006. EVOLUZIONE MICROSTRUTTURALE E TESSITURALE DEL QUARZO
DURANTE LA DEFORMAZIONE DUTTILE DI GRANITOIDI. GRUPPO
ITALIANO DI GEOLOGIA STRUTTURALE (GIGS) ANNUAL MEETING,
CHIETI, 27 - 28 FEBRUARY. (TALK PRESENTATION)

75. 2006 F

NIELSEN, S., DI TORO, G., HIROSE, T., SHIMAMOTO, T., 2006. THE
PHYSICS OF MELT LUBRICATION ON SEISMIC FAULTS: MULTIPLE
COUPLING AND FEEDBACK. EUROPEAN GEOSCIENCES UNION ANNUAL
MEETING, VIENNA (A). (TALK PRESENTATION)

76. 2006 F

NIELSEN, S., DI TORO, G., HIROSE, T., SHIMAMOTO, T., 2006.
CONSTITUTIVE LAW FOR MELT LUBRICATION ON EARTHQUAKE
FAULTS. AMERICAN GEOPHYSICAL UNION FALL MEETING, SAN
FRANCISCO (USA), EOS, TRANS, AGU 87(52) FALL MEETING SUPPL.
ABSTRACT S33B – 0238. (POSTER PRESENTATION)

77. 2006 F

PITTARELLO, L., DI TORO, G., BIZZARRI, A., PENNACCHIONI, G.,
HADIZADEH, J., 2006. SEISMIC ENERGY PARTITIONING INFERRED FROM
PSEUDOTACHYLYTE-BEARING FAULTS (GOLE LARGHE FAULT,
ADAMELLO BATHOLITH, ITALY). GRUPPO ITALIANO DI GEOLOGIA
STRUTTURALE (GIGS), CHIETI (I). (TALK PRESENTATION)

78. 2006 F

PITTARELLO, L., DI TORO, G., BIZZARRI, A., PENNACCHIONI, G.,
HADIZADEH, J., COCCO, M., 2006. TI: PARTITIONING BETWEEN SURFACE
ENERGY AND HEAT DURING AN EARTHQUAKE. AGU FALL MEETING,
SAN FRANCISCO (CA) 11-15 SEPTEMBER.( POSTER PRESENTATION)

79. 2006 F

VINCIGUERRA, S., XIAO, X., EVANS, B., DI TORO, G., 2006.
CONSTRAINING MELT CONCENTRATION AND STRAIN DISTRIBUTION
AROUND BASALT DYKES IN PARTIALLY MOLTEN OLIVINES. LASI II:
PHYSICAL GEOLOGY OF SUBVOLCANIC SYSTEMS - LACCOLITHS, SILLS,
AND DYKES. ISLE OF SKYE, SCOTLAND (GB). (TALK PRESENTATION)

80. 2007 F

BURLINI, L., DI TORO, G., MEREDITH, P., 2007. THE ROCK-PHYSICS
INTERPRETATION OF SEISMIC TREMOR UNDER THE SUBDUCTION
ZONES. EUROPEAN GEOSCIENCES UNION ANNUAL MEETING, VIENNA
(A), EGU2007-A-10743. (TALK PRESENTATION)

81. 2007 F

DI TORO, G.; HIROSE, T.; MIZOGUCHI, K.; NIELSEN, S., 2007. SLIP-
WEAKENING DISTANCE IN THE PRESENCE OF SEISMIC MELTS.
GEOSCIENCES UNION ANNUAL MEETING, VIENNA (A), EGU2007-A-
04967. (POSTER PRESENTATION)

82. 2007 F

DI TORO, G., NIELSEN, S., HIROSE, T., PENNACCHIONI, G., PITTARELLO,
L. , SHIMAMOTO, T., 2007. ANATOMY OF A 30 MA OLD EARTHQUAKE
FROM AN EXHUMEDFAULT (GOLE LARGHE FAULT, ADAMELLO, ITALY)
GEOPHYSICAL RESEARCH ABSTRACTS, VOL. 9, 04942, 2007. EUROPEAN
GEOSCIENCES UNION ANNUAL MEETING, VIENNA (A) 2007. (TALK
PRESENTATION)

83. 2007 F

DI TORO, G., NIELSEN S., HIROSE T., PENNACCHIONI, G., PITTARELLO, L.,
SHIMAMOTO, T., 2007. ANATOMY OF A 30 MA OLD EARTHQUAKE FROM
AN EXHUMED FAULT (GOLE LARGHE FAULT, ADAMELLO, ITALY).
GRUPPO ITALIANO DI GEOLOGIA STRUTTURALE (GIGS), URBINO (I).
(TALK PRESENTATION)

84. 2007 F

GRIFFITH, A., DI TORO, G., PENNACCHIONI, G., POLLARD, D., 2007.
PSEUDOTACHYLYTES IN FAULTS OF THE MT. ABBOT QUADRANGLE,
SIERRA NEVADA. IMPLICATIONS FOR SEISMIC SLIP. GEOLOGICAL
SOCIETY OF AMERICA ABSTRACTS WITH PROGRAMS, VOL. 39, NO. 6, P.
374 (138-4), DENVER, OCTOBER 2007. (TALK PRESENTATION)

85. 2007 F

GRIFFITH, W.A., NIELSEN, S., DI TORO, G., POLLARD, D.D.,
PENNACCHIONI, G., 2007. CO-SEISMIC STATIC STRESS DROPS FOR
EARTHQUAKE RUPTURES NUCLEATED ON FAULTS AFTER
PROGRESSIVE STRAIN LOCALIZATION. AGU FALL MEETING, SAN
FRANCISCO (CA) 11-15 SEPTEMBER. EOS TRANS. AGU, 88(52), FALL
MEET. SUPPL., ABSTRACT. (POSTER PRESENTATION)

86. 2007 F

HADIZADEH, J., BABAIE, A., DI TORO, G., MAIR., K., 2007. WHAT IS THE
ROLE OF MINOR GOUGE ZONES IN THE DAMAGE ZONE OF THE SAF
SYSTEM? EARTHSCOPE MEETING, MONTREY, CA, USA.M. (POSTER
PRESENTATION)

87. 2007 F

MENEGHINI, F., DI TORO, G., MOORE, C., ROWE, C., TSUTSUMI A.,
YAMAGUCHI, A., 2007. UNRAVELLING ASEISMIC DEFORMATION IN
EXHUMED SUBDUCTION THRUSTS: THE ULTRAFINE GRAINED FAULT
ROCKS OF PASAGSHAK POINT, KODIAK ISLAND, AK.. GEOLOGICAL
SOCIETY OF AMERICA ABSTRACTS WITH PROGRAMS, VOL. 39, NO. 6,
P. 374 (138-6), DENVER, OCTOBER 2007. (TALK PRESENTATION)

88. 2007 F

MENEGHINI, F., DI TORO, G., MOORE, C., ROWE, C., TSUTSUMI, A.,
YAMAGUCHI, A., 2007. FAULT ROCKS FROM SEISMOGENIC DEPTHS IN
EXHUMED SUBDUCTION PRISMS: PASAGSHAK POINT, KODIAK
ISLAND, AK. EUROPEAN GEOSCIENCES UNION ANNUAL MEETING,
VIENNA (A), EGU2007-A-02679. (POSTER PRESENTATION)

89. 2007 F
MENEGON, L., PENNACCHIONI, G., 2007. STRAIN LOCALIZATION IN A
LOWER AMPHIBOLITE FACIES SHEAR ZONE NETWORK WITHIN THE
GRAN PARADISO METAGRANITE (NORTH-WESTERN ITALIAN ALPS).



16TH CONFERENCE ON DEFORMATION MECHANISMS, RHEOLOGY
AND TECTONICS (DRT), MILANO, 27-29 SEPTEMBER 2007. (POSTER
PRESENTATION)

90. 2007 F

MENEGON, L., DI TORO, G., PENNACCHIONI, G., 2007. CYCLIC
PRODUCTION OF PSEUDOTACHYLYTE AT THE BRITTLE/DUCTILE
TRANSITION: EVIDENCE FOR A LARGE-SCALE FAULT ASPERITY.
EUROPEAN GEOSCIENCES UNION ANNUAL MEETING, VIENNA (A)
2007. GEOPHYSICAL RESEARCH ABSTRACTS, VOL. 9, 06930. (TALK
PRESENTATION)

91. 2007 F

MENEGON, L., DI TORO, G., PENNACCHIONI, G., 2007- REPEATED
PRODUCTION OF PSEUDOTACHYLYTE AT THE BRITTLE/DUCTILE
TRANSITION (DENT BLANCHE NAPPE, NORTH-WESTERN ITALIAN
ALPS). 16TH CONFERENCE ON DEFORMATION MECHANISMS,
RHEOLOGY AND TECTONICS (DRT), MILANO, 27-29 SEPTEMBER 2007.
(POSTER PRESENTATION)

92. 2007 F

MENEGON, L., DI TORO, G., PENNACCHIONI, G., 2007. PRODUZIONE
CICLICA DI PSEUDOTACHILITI IN AMBIENTE DUTTILE: POSSIBILE
EVIDENZA DI UNA MEGA ASPERITÀ LUNGO UN THRUST ALPINO
(FALDA DENT BLANCHE, ALPI NORD-OCCIDENTALI). GRUPPO
ITALIANO DI GEOLOGIA STRUTTURALE (GIGS), URBINO (I). (TALK
PRESENTATION)

93. 2007 F

MENEGON, L., PENNACCHIONI, G., SPIESS, R., 2007. THE ROLE OF
DISSOLUTION-PRECIPITATION CREEP ON THE DEVELOPMENT OF
CRYSTALLOGRAPHIC PREFERRED ORIENTATION OF K-FELDSPAR IN
GRANITIC MYLONITES. EUROPEAN GEOSCIENCES UNION ANNUAL
MEETING, VIENNA (A) 2007. GEOPHYSICAL RESEARCH ABSTRACTS,
VOL. 9, 06886. (TALK PRESENTATION)

94. 2007 F

MITTEMPERGHER, S., DI TORO, G.; PENNACCHIONI, G., 2007. EFFECTS
OF FAULT ORIENTATION ON THE FAULT ROCK ASSEMBLAGE OF
EXHUMED SEISMOGENIC SOURCES (ADAMELLO, ITALY). EUROPEAN
GEOSCIENCES UNION ANNUAL MEETING, VIENNA (A)GEOPHYSICAL
RESEARCH ABSTRACTS, VOL. 9, 05503, 2007. (POSTER PRESENTATION)

95. 2007 F

MITTEMPERGHER, S., DI TORO, G., PENNACCHIONI, G., 2007. EFFETTI
DEI FLUIDI SULLA SISMICITÀ DI UNA FAGLIA. STUDIO DI STRUTTURE
ESUMATE NELL’ADAMELLO SETTENTRIONALE (ALPI MERIDIONALI).
GRUPPO ITALIANO DI GEOLOGIA STRUTTURALE (GIGS), URBINO (I).
(TALK PRESENTATION)

96. 2007 F

MITTEMPERGHER, S., DI TORO, G., PENNACCHIONI, G., 2007. EFFECTS OF
FAULT ORIENTATION ON FAULT ROCK ASSEMBLAGES OF EXHUMED
SEISMOGENIC SOURCES). 16TH CONFERENCE ON DEFORMATION
MECHANISMS, RHEOLOGY AND TECTONICS (DRT), MILANO, 27-29
SEPTEMBER 2007. (POSTER PRESENTATION)

97. 2007 F

PENNACCHIONI, G.; MANCKTELOW, N.S., 2006. CONTROL OF
COMPOSITIONAL AND STRUCTURAL HETEROGENEITY ON SHEAR ZONE
NUCLEATION AND STRAIN ACCUMULATION IN GRANITOIDS OF THE
TAUERN WINDOW, EASTERN ALPS EUROPEAN GEOSCIENCES UNION
ANNUAL MEETING, VIENNA (A). (TALK PRESENTATION)

98. 2007 F

PENNACCHIONI, G., BISTACCHI, A., DI TORO, G., MASSIRONI, M.,
MENEGON, L., PITTARELLO, L., 2007. UN DATABASE GEOLOGICO PER
SEGNALAZIONI DI PSEUDOTACHILITI NELLE ALPI. GRUPPO ITALIANO
DI GEOLOGIA STRUTTURALE (GIGS), URBINO (I). ( POSTER
PRESENTATION)

99. 2007 F

SAGY, A., BRODSKY, E., VAN DER HELST, N., AGOSTA, F., DI TORO, G.,
COLLETTINI, C., 2007 GEOMETRICAL AND STRUCTURAL ASPERITIES ON
FAULT SURFACES. AMERICAN GEOPHYSICAL UNION FALL MEETING,
SAN FRANCISCO (USA), EOS, TRANS, AGU 88(52) FALL MEETING SUPPL.
ABSTRACT T44B-03.(TALK PRESENTATION)

Project 5

Summary of research products



2003 2004 2005 2006 2007 Total
A1 4 0 1 0 2 7
A2 3 2 1 2 0 8
B1 1 0 0 2 1 4
F 0 3 5 4 9 21

GM 3 5 1 0 8 17

Total 11 10 8 8 20

List of research products

1. 2003 A1

CAPORALI A. (2003). AVERAGE STRAIN RATE IN THE ITALIAN CRUST
INFERRED FROMA A PERMANENT GPS NETWORK - I. STATISTICAL
ANALYSIS OF THE TIME-SERIES OF PERMANENT GPS STATIONS.
GEOPHYSICAL JOURNAL INTERNATIONAL. VOL 155, PP. 241-253.

2. 2003 A1

CAPORALI A., MARTIN S., MASSIRONI M. (2003). AVERAGE STRAIN RATE
IN THE ITALIAN CRUST INFERRED FROM A PERMANENT GPS NETWORK-
II. STRAIN RATE VERSUS SEISMICITY AND STRUCTURAL GEOLOGY.
GEOPHYSICAL JOURNAL INTERNATIONAL. VOL. 155, PP. 254-268.

3. 2003 A1
DAL PIAZ GV, BISTACCHI A., MASSIRONI M. (2003). GEOLOGICAL
OUTLINE OF THE ALPS. EPISODES. VOL. 26, PP. 175-180.

4. 2003 B1

ZAMPIERI D., GRANDESSO P. (2003). FRACTURE NETWORKS ON THE
BELLUNO SYNCLINE, A FAULT-PROPAGATION FOLD IN THE FOOTWALL
OF THE BELLUNO THRUST, VENETIAN ALPS, NE ITALY. IN FRACTURE
AND IN-SITU STRESS CHARACTERIZATION OF HYDROCARBON
RESERVOIRS AMEEN M. (ED.). GEOLOGICAL SOCIETY OF LONDON,
SPECIAL PUBLICATONS, VOL. 209, PP. 101-106.

5. 2003 A1

ZAMPIERI D., MASSIRONI M., SEDEA R., SPARACINO V. (2003). STRIKE-
SLIP CONTRACTIONAL STOPOVERS IN THE SOUTHERN ALPS (NORTH-
EASTERN ITALY). ECLOGAE GEOLOGICAE HELVETIAE, VOL. 96, PP. 115-
123.

6. 2003 A2
CAPORALI, A.,2003. THE CONTRIBUTION OF THE UNIVERSITY OF
PADOVA TO CENTRAL EUROPEAN GEODESY, REPORTS ON GEODESY, 1
(64), 45-56.

7. 2003 A2

GAMBILLARA R., ASTORI A., MASSIRONI M., MARTIN S., 2003.
NEOTETTONICA DELL’AREA VERONESE: UNO STUDIO INTEGRATO FRA
MICRORILIEVO E REMOTE SENSING. MEMORIE DI SCIENZE
GEOLOGICHE, VOL. 55, PP. 13-20.

8. 2003 A2

MEYER A, CORTIANA G, DAL PIAZ GV, DELOULE E, DE PIERI R,
JOBSTRAIBIZER P (2003). U-PB SINGLE ZIRCON AGES OF THE
ADAMELLO BATHOLIYH, SOUTHERN ALPS. MEMORIE DI SCIENZE
GEOLOGICHE, VOL. 55, PP.151-167.

9. 2004 A2

GIUNTA G., NIGRO F., LUZIO D., D’ANNA G., TONDI E., RENDA P.,
GIORGIANNI A., DE LUCA L., VITALE M., UNTI M., ZAMPIERI D., CELLO
G., 2004. IL TERREMOTO DI PALERMO (6 SETTEMBRE 2002) NEL QUADRO
DELLA TETTONICA ATTIVA DELLA SICILIA NORD OCCIDENTALE E DEL
TIRRENO MERIDIONALE. STUDI GEOLOGICI CAMERTI, VOL. 1, PP. 57-68.

10. 2004 A2
SAURO U., ZAMPIERI D., 2004. EVIDENZE MORFOLOGICHE DI
TETTONICA RECENTE SUL MARGINE ORIENTALE DELLA MAIELLA
(APPENNINO CENTRALE). IL QUATERNARIO, VOL.17, PP. 3-9.

11. 2005 A1
CAPORALI A., BRAITEMBERG C., MASSIRONI M. (2005). GEODETIC AND
HYDROLOGICAL ASPECTS OF THE MERANO EARTHQUAKE OF 17 JULY
2001. JOURNAL OF GEODYNAMICS. VOL. 39, PP. 317-336.

12. 2005 A2
DALLA TORRE A., CAPORALI A., FRATICELLI, N. (2005). LOW
FREQUENCY SEISMIC SENSOR BASED ON GPS INTERFEROMETRY,
BOLLETTINO DI GEOFISICA TEORICA E APPLICATA. VOL. 46, PP. 3-13.

13. 2006 A2
CAPORALI, A. SLEDZINSKI, J., 2006. GEOKINEMATICS OF CENTRAL
EUROPE FROM GPS DATA, REPORTS ON GEODESY, VOL. 2, PP. 17-28.

14. 2006 A2
CAPORALI A. (2006). ADDING GEODETIC STRAIN RATE DATA TO A
SEISMOGENIC CONTEXT, BOLLETTINO DI GEOFISICA TEORICA E
APPLICATA. VOL. 47, PP. 455-479.

15. 2006 B1
MASSIRONI M., ZAMPIERI D., CAPORALI A., (2006). MIOCENE TO
PRESENT MAJOR FAULT LINKAGES THROUGH THE ADRIATIC
INDENTER AND THE AUSTROALPINE-PENNINIC COLLISIONAL WEDGE

http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=S2@5iiF515ab9K3LHgD&name=Lapen%20TJ&ut=000243032700002&pos=1
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=S2@5iiF515ab9K3LHgD&name=Johnson%20CM&ut=000243032700002&pos=2
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=S2@5iiF515ab9K3LHgD&name=Baumgartner%20LP&ut=000243032700002&pos=3
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=S2@5iiF515ab9K3LHgD&name=Dal%20Piaz%20GV&ut=000243032700002&pos=4
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=S2@5iiF515ab9K3LHgD&name=Skora%20S&ut=000243032700002&pos=5
http://apps.isiknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&doc=2&db_id=&SID=S2@5iiF515ab9K3LHgD&name=Beard%20BL&ut=000243032700002&pos=6


(ALPS OF THE NE ITALY). IN “TECTONICS OF THE WESTERN
MEDITERRANEAN AND NORTH AFRICA”, MORATTI G., CHALOUAN A.
(EDS). GEOLOGICAL SOCIETY OF LONDON, SPECIAL PUBLICATONS,
VOL. 262, PP. 242-258.

16. 2006 B1

TONDI E., ZAMPIERI D., GIUNTA G., RENDA P., ALESSANDRONI M., UNTI
M., GIORGIANNI A., CELLO, G. (2006). ACTIVE FAULTS AND INFERRED
SEISMIC SOURCES IN THE SAN VITO LO CAPO PENINSULA, NORTH-
WESTERN SICILY, ITALY. IN: “TECTONICS OF THE WESTERN
MEDITERRANEAN REGION AND NORTH AFRICA”, MORATTI, G. &
CHALOUAN, A. (EDS). GEOLOGICAL SOCIETY OF LONDON, SPECIAL
PUBLICATONS, VOL. 262, 365-377.

17. 2007 A1

LAPEN TJ, JOHNSON CM, BAUMGARTNER LP, DAL PIAZ GV, SKORA S,
BEARD BL (2007). COUPLING OF OCEANIC AND CONTINENTAL CRUST
DURING EOCENE ECLOGITE-FACIES METAMORPHISM: EVIDENCE FROM
THE MONTE ROSA NAPPE, WESTERN ALPS. CONTRIBUTIONS TO
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