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Purpose of visit

The purpose of the visit was to visit three key laboratories  (Bruxelles, Utrecht and Mainz) to interact with researchers investigating sub- and grain-scale microstructure of ice including its rheology. A longer period was to be spent at Mainz (Germany) in order to write up and establish further collaborative work with Dr Mark Peternell. 

Description of work and results obtained

9-10 July Visit to Laboratoire de Glaciologie, Université Libre de Bruxelles, Belgium.

During this visit to the laboratory of Prof. Jean-Louis Tison, I was also able to interact with Marie Dierckx (PhD student) and Inka Koch (PhD student). Marie Dierckx was able to show me her laboratory experiments and we discussed the software code she had developed with Mark Peternell (Mainz); this was very valuable for the preparation of the paper that we finalized in Mainz. With Jean-Louis Tison and Inka Koch we were able to review their work with the G50 Fabric Analyser on the microstructure of marine ice crystals and how growth mechanism may be different from the deformation of normal water-ice.
16-17 July Laboratoire Experimental Laboratory, School of Earth Sciences, Utrecht, Netherlands.

This visit to Utrecht included discussions with Hans de Bresser and Sabine Diebold (PhD student) and a visit to their experimental laboratories. This was especially important as it clarified some uncertainties in Wilson’s mind as to how we interpret grain size data in relationship to ice deformation maps. There was also the opportunity to exchange recent results that Prof Martyn Drury had obtained with Dr Ilka Weikusat (Bremen) and discuss the collaborative work they had undertaken using EBSD techniques. This visit has resulted in some changes being made to a Review paper that had previously been submitted to a special MicroDICe issue of Journal of Structural Geology.
18- 26 July Institute of Geosciences, Johannes-Gutenberg-University, Mainz, Germany.
In collaboration with Mark Peternell we were able to process new data from deformation experiments, previously undertaken in Sydney and to improve the existing Matlab scripts that are used to analyse this data. This resulted in the preparation and submission of a new paper to the Journal of Structural Geology (see below); this was very much an outcome from this short visit program.

We were also able to discuss means of processing data for grain size analysis and preparing results for further publications in international journals.
Future collaborations with host institution

The visit to Mainz also involve the initiation of two further papers about the microstructural development in highly strained ice and ice-rock analogs and how we were going to write-up and process further data. Furthermore, we planned a European workshop on microstructural development in deformed ice based on the 2D and 3D deformation techniques. This workshop is planned for autumn 2013.

Projected publications
As an outcome of this visit a paper was submitted to Journal of Structural Geology, namely:
Title: Quantification of polycrystalline microstructure, using FAME: application to in situ deformation of heavy water ice.

Authors: Mark Peternell; Marie Dierckx; Christopher J. L. Wilson

Abstract: 2D in situ plane-strain deformation experiments on polycrystalline heavy water (D2O) ice using continuous and synchronous recording of microstructure and crystal c-axis orientations have been performed by the use of an automated Fabric Analyser at a spatial resolution of 5 μm/pixel. Results were then analyzed using the Matlab® open-source toolboxes MTEX and PolyLX and, newly developed Matlab® scripts (named FAME). For a single set of Fabric Analyser c-axis orientation data the scripts calculate orientation density distribution diagrams and eigenvalues of the orientation tensor. From the same dataset, grain maps are modelled and, grain and grain boundary statistics such as grain sizes, grain-size distribution, shape preferred-orientations and shape-factor of grain shape are determined. In the case of in situ deformation experiments, microstructural quantification of microfabric observations is performed using a Matlab® script-based batch analysis for each deformation step. The results are then combined by the use of freeware video composer software. This now offers the possibility to generate movie files that, for each pixel inside the measured area, combines optical data from crossed polarized images with grain microstructures and measurement-quality information.
Additional comments

This was a highly profitable short visit and future collaborative work will be undertaken. The European Science Foundation is thanked for funding this unique MicroDICE exchange program.
