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The Task Force VII has been established in mid 2005 as a ILP project in order to establish a network of scientist from a wide range of disciplines working in the field of stress and strain observations of the lithosphere. Its primary goal is to foster communication and collaboration amongst these experts which either had no contact before or/and where an overlap of investigated time and spatial calls for integration of observations from different perspectives. A typical example is for instance the estimation of fault slip rates from various methods such as fault-slip analysis, paleoseismology and GPS.

The Task Force VII is envisioned as long-term project and thus, the first major goal was to set up a network of international scientists. 15 of these scientists are elected as members of the Task Force (see new website at www.world-stress-map.org/ilp and the list of members given below). These experts from geology, geophysics and geodesy work on stress and strain observations and their changes of various time and spatial scales as well as numerical modelling. In the following a summary on key activities in 2006 are given and a short outlook on planned activities for 2006 and 2007.

Key Activities in 2006

1. ILP Task Force VII kick-off meeting during the 3rd General Assembly of the EGU,

April 2006 in Vienna with 15 international experts

2. presentation during the ILP splinter meeting during the 3rd General Assembly of the

EGU, April 2006 in Vienna

3. 3rd General Assembly of the EGU, April 2006 in Vienna: Session GD09/G13 entitled

Modelling and Monitoring the Deformation and State of Stress of the Lithosphere (cosponsored

by the International Lithosphere Program) (co-organized by G), Convener:

Kasper Fischer, Co-Convener: Oliver Heidbach

4. 4th General Assembly of the EGU, April 2007 in Vienna: Session GD09/G13 entitled

Modelling and Monitoring the Deformation and State of Stress of the Lithosphere (cosponsored

by the International Lithosphere Program) (co-organized by G) , Convener:

Oliver Heidbach Co-Convener: Kasper Fischer, Anke Friedrich, Sirjurgon

Johnsson

5. set-up of the Task Force website at www.world-stress-map.org/ilp

6. proposal preparation for the 1st international Task Force VII workshop in 2007 in order

to guarantee sufficient travel support for participants from developing countries,

invited experts and key note speakers as well a guided field trip.

Scientific rationale and objectives

Stress and strain are fundamental quantities which control and describe the geodynamic processes shaping the Earth. However, their relationship on different temporal and spatial scales in the Earth’s crust is still under debate. Our collaborative project aims to identify, analyse and interpret the variations of crustal stress and strain patterns at diverse tectonic settings characterized by return periods for strong earthquakes in the order of 50-1000 years.

Relevant data have been collected in the data bases of the World Stress Map (WSM) and the Global Strain Rate Map (GSRM). The WSM provides the orientation of the contemporary tectonic stress (SH, maximum horizontal compression) in the Earth’s crust. SH is deduced from diverse observations like borehole breakouts, geological fault-slip data, focal mechanism solutions, hydraulic fracturing and others. The GSRM provides information on the effective strain rate, mainly based on data from geodetic observations and, to a lesser extent, on focal mechanism solutions and geological data. Due to the different data types used in these two projects, these compilations deal with different time ranges:

• Strain rates deduced from satellite geodetic data are mainly based on observations from the last decade. The signal includes strain accumulation (storage of elastic energy), permanent plastic strain, and transient processes (earthquakes, viscous relaxation, silent slip, etc.).

• Strain rates derived from seismological data represent the seismic cycle or portions of it. The release of elastic energy radiated by seismic waves is followed by deformation through viscous relaxation, after-slip and poroelastic rebound. The static and transient stress changes from strong earthquakes are less than 10 MPa in the near field and in the order of 0.1 MPa in the far field.

• Strain rates obtained from geological data reflect average strain rates (seismic and aseismic) over a time span encompassing several seismic cycles. They usually reflect permanent plastic deformation.

• Stress orientations are generally controlled by the tectonic forces acting at plate boundaries being active on time scales in the order of million years.

The (heterogeneous) variations of these data in space and time raise fundamental questions about their interrelation. With the increasing number of data which became available during the last years, we now have the opportunity to make relevant contributions to solve these questions by addressing the following challenging issues:

- What is the link between observed strain rates and stresses?

- Quantification of strain rate and stress changes within the seismic cycle at different spatial and temporal scales.

- Quantification of 2nd order sources of tectonic stresses (local gravitational effects, viscous relaxation, silent slip, etc.) and comparison with 1st order effects (plate boundary forces).

- What can we learn from a comparison of strain rates from geodetic, seismological and geological data?

- What influence has strain partitioning on the regional stress field?

Planned activities in 2006/2007

1. submission of the proposal for financial support of the international Task Force VII

workshop in 2007 in Germany

2. promotion of the first circular of the international Task Force VII workshop in 2007

via newsletters and during the 4th EGU General Assembly in Vienna, April 2007
