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Preface
This volume comprises a selection of papers presented on the European Conference on Thermochronology 2006 in Bremen. The conference is part of
a series of international and European meetings
that were initiated in 1980 as International Workshops on Fission-Track Dating, and have continued
since 2000 as conferences on Fission-Track Dating
and Thermochronology. The change of the meeting titles testifies to the increasing popularity and
importance of this field in various respects: the
meetings grew from small workshops with a
limited number of participants to large conferences,
and the discipline Thermochronology (Thermochronometry) developed from merely fission-track
dating to a broad field incorporating a whole
spectrum of low-temperature radiometric methods.
This evolution of thermochronology from a hobbyhorse of nuclear physicists almost 50 years ago
to one of the most innovative methods within
modern Earth sciences was dignified in three
remarkable and emotional talks during a special
session of the Bremen conference. John Garver
(Union College, Schenectady) commenced this
historic review with an introduction into the early
work of Fleischer, Price and Walker who recognized the potential of lattice damages in minerals
as age indicators, while Peter Van den Haute
(University of Ghent) referred to the first geological
applications of fission-track dating and the concept
of the partial annealing zone (PAZ). Barry Kohn
(University of Melbourne) reviewed the last
decade of fission-track and (U –Th –Sm)/He thermochronology with its increasing influence on
various geological disciplines. This Special Publication intends to continue from this point as it not
only provides a variety of applied studies but
shows some exciting progress with respect to
improving existing and developing new thermochronological techniques.
Accordingly, the 21 papers of this Special Publication are arranged into two sections following
an introductory review chapter by Lisker et al.
This opening contribution provides an overview of
the application of thermochronological methods to
geological problems.
The first section, New approaches in thermochronology, comprises seven papers that present
the most recent developments in thermochronological methods, and show the growing interest
in alternative thermochronometers and modelling techniques. It starts with a contribution by
Gleadow et al. who present the first fully automated
counting system for fission tracks in natural minerals – for long only a chimera in fission-track

analysis. Hasebe et al. promote the use of laser
ablation inductively coupled plasma mass spectrometry (ICP-MS) to directly measure uranium
concentration for both apatite and zircon fissiontrack chronometry as an alternative to traditional
time-consuming thermal neutron-induced fission
tracks. Dobson et al. present a method for determining zircon (U–Th)/He ages, and show the potential
of the zircon He chronometer to constrain thermal
histories, and to quantify cooling in different
tectonic settings. This new thermometer may fill
the ‘gap’ between 40Ar/39Ar and zircon fissiontrack ages and apatite fission-track data. Carter &
Foster describe a new approach in detrital thermochronology based on measuring Nd isotopic compositions on single apatites by laser ablation ICP-MS,
and show how the combination of 143Nd/144Nd
ratios with apatite fission-track ages provide better
constraints on the source rock. Murrel et al.
verify the influence of etching on the kinetic parameter Dpar, and therefore on the thermal history
modelling of apatite fission-track data. TimarGeng et al. analyse the influence of hydrothermal
fluids circulating in fault zones on fission-track
ages by numerical modelling techniques. Wang &
Zhou propose a simple method to reconstruct past
relief using thermochronological data.
The 14 papers of the second section, Applied
thermochronology, refer to the long-term landscape
evolution of various geological settings, to provenance studies and to small-scale tectonic processes.
Eight papers describe Phanerozoic geological
processes in Europe, with the first three of them
being Alpine studies. Glotzbach et al. investigate
the influence of the topography on isotherms on
the example of the Gotthard Massif, whereas
Dunkl et al. and Malusà et al. present provenance
studies. Based on fission-track data of pebbles and
detrital apatites from modern river sediments,
respectively, they refine the denudation history of
specific source regions within the Alpine orogen.
del Rı́o et al. report the thermal and denudation
history of the Iberian Range in NW Spain. Xu
et al. and Ventura et al. examine the post-Variscan
evolution in Central Europe, with special focus
on the Ardennes, and on the northern Bohemian
Massif, respectively. Kohn et al. address the
problem of apatite fission-track and (U– Th–Sm)/
He cross-over ages on examples of the Fennoscandian Shield and similar settings in southern
Canada and Western Australia. Their arguments
against substantial influence of a-radiation-enhanced
annealing of fission tracks at low temperatures contribute to an ongoing debate. Combining apatite
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fission-track and terrestrial cosmogenic nuclide
data, Kuhlemann et al. study the dependency of
weathering rates of granite and regolith from
precipitation and brittle deformation in Corsica.
The remaining six papers present a number
of study cases from various geological settings
from other continents. De Grave et al. reconstruct
the thermo-tectonic history of the Siberian Altai
basement from the Early Palaeozoic to the present using a multi-method chronometric approach.
Two multi-thermochronometer-based African
studies of Daszinnies et al. and Kounov et al.
focus on rifting processes and eventually the dispersal of Gondwana in the vicinity of Mozambique
and South Africa, and conclude on the evolution of
the respective passive margin segments. Ruiz et al.
apply apatite and zircon fission-track analyses
on plutonic rocks from the Western Cordillera of
Peru to verify the relationship between uplift and
denudation within this part of the Andes. Emmel
et al. concentrate on the thermal and denudation
history of Dronning Maud Land (East Antarctica),
and relate its landscape development to tectonic
activity. Yamada et al. use apatite and zircon
fission-track data to detect an ancient thermal
anomaly associated with fault displacements

within the regional Atotsugawa Fault of central
Japan.
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