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Total: 60 h Theory: 20 h Practice: 4 h Study: 6 h
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Objectives:

The course aims at providing the student with the fundamental concepts and analytical methods of low-temperature
thermochronology, allowing for focusing in topics such as (1) active orogenesis, (2) tectonic evolution of passive
margins, (3) denudation and landscape evolution, (4) sedimentary basin formation and thermal evolution.

Rationale:

The study of the thermal evolution of rocks in the colder, uppermost crust provides information on the age and rates of
various geodynamic processes of interest for both the general geotectonic understanding of a particular region, and
for its application to the exploration of mineral resources. These processes include tectonic deformation and uplift,
burial of sedimentary basins, fluid flow, and potential exogenous feedback mechanisms such as climate and erosion.
The contents covered in the course are relevant for graduate students interested in research related with these
processes at multiple time scales and in various geodynamic settings. The course aims at training students in the
whole spectrum of thermochronometric analyses, including data acquisition, interpretation and modeling, with
emphasis in low-temperature systems such as fission track and (U-Th)/He and their interrelationships with
stratigraphy, petroleum geology, and geotectonics.

Content:

1. Paleothermometry vs Thermochronometry: Definitions, history, paleothermometric methods, rock heating
mechanisms, reconstruction of amount of erosion in sedimentary basins, accumulation of thermochronometic age,
closure temperatures, Dodson equation. 2. Fission-track Thermochronometry: nuclear fission, track formation and
recording, fission-track age equation, track stability and annealing, analytical procedures, analysis and graphic
representation of results, main thermochronometric systems, geotectonic applications. 3. (U-TH)/He
Thermochronometry: fundamentals of noble gas geochronology, diffusion, determination of diffusion parameters in
apatite and zircon, mechanisms controlling diffusion kinetics, case studies. 4. Detrital Thermochronometry:
Deconvolution of detrital age distributions, lag-time and application in exhumation histories, application for
sedimentary provenance studies. 5. Quantitative Thermochronometry: general heat transfer equation, thermal effects
of exhumation, 1D thermal histories (QTqt and HeFTy), 2D steady state heat transport (age-elevation profiles),
transient 3D heat transport (Pecube), sampling strategies 6. Case studies: Denudation and landscape evolution in
passive margins, thermochronometry in active margins, thermochronometry applied to petroleum geology.
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