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This is the second annual report for this project. Eve Daly has now completed the 2nd year of her PhD. She has provided 4 quarterly reports (enclosed) for this year and they provide the technical details of the progress she is making with this research. This report is intended to give an overview of the work so far and the directions she may take over the next year.

The 2nd year of this research has focussed on the theoretical and practical problems associated with the computation of elastic thickness of the lithosphere using gravity and bathymetry data. There are several different computer codes that can be used to find elastic thickness variations of the lithosphere. Eve implemented and tested the coherence code of Lowry on her PC. Before embarking on a time-consuming numerical analysis of Rockall Trough data, we needed a thorough understanding of the methodological problems associated with the technique and we wanted to compare the results from Lowry’s code with results from two new codes that either use wavelets or multitaper windows to improve the precision of elastic thickness estimates. 

We managed to exploit a strong connection with Dr. Cindy Ebinger of the Royal Holloway College in London. She is one of the world’s experts in the practical application of coherence – based estimates of elastic thickness of the lithosphere. In September 1999, Eve and I visited Dr. Ebinger. She is working closely with Colin Stark who has developed a new technique using wavelets (Report 5) to extract high-resolution estimates of elastic thickness from gravity and bathymetric data. She gave us invaluable advice about the general methodology for estimating elastic thickness variations in and around the Rockall Trough. This required the compilation and preparation of the Etopo5 bathymetry and the Sandwell & Smith free-air gravity data sets in a region of the Irish continental margin much larger than the Rockall Trough (Report 6). This is necessary to avoid biased estimates of elastic thickness over the region immediately around the Rockall Trough. These gravity data required terrain corrections and these were completed using a program developed by Colin Brown for use with bathymetric data. The free air gravity data were successfully transformed to complete Bouguer gravity data (Report 7). 

Dr. Ebinger suggested that we should modify her computer code to estimate elastic thickness by incorporating multitaper windows (Report 8).  Dr. Chris Swain has already written similar code and he kindly provided it to us in the summer of 2000. This has been implemented and tested on a workstation in the Applied Geophysics Unit.

In September 2000, Eve visited Dr. Ebinger and they applied the wavelet code of Stark to the data set from the Irish continental margin. Preliminary results are very encouraging especially as this code claims to resolve the ratio of the sub-surface to surface loading as well as the elastic thickness. These are both important parameters that can be used to infer some aspects of the tectonic evolution of the Rockall Trough. Eve also attended a one–day seminar organised by the Department of Geology at Royal Holloway College and entitled ‘Basin evolution and dynamics’. This has provided her with a good understanding of the tectonic interpretations that can be developed from analyses of the gravity (and magnetic) data sets around the Rockall Trough.

Future

At the end of October 2000, Eve will be attending an international, web-based conference at Leeds University on the application of wavelets for potential field studies. This will give her the theoretical understanding required to interpret the wavelet results for elastic thickness.

The first half of the 3rd year of this project will be one in which all the different computer codes that are now available to Eve will be used to provide definitive maps of elastic thickness, filtered gravity and magnetics of the Irish continental margin including the Rockall Trough. The 2nd half of this year will be devoted to a tectonic interpretation of these maps. I envisage one research paper in collaboration with Dr. Ebinger on the elastic thickness variations of the Irish continental margin and one paper on the tectonic evolution of the Rockall Trough based on interpretations of gravity and magnetic data, It is highly likely that these papers will appear in prestigious international journals.

Colin Brown

October 2000

