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Over the course of the past year I have focused my attention almost exclusively on the diatom morphospace project. This has resulted in substantial progress such that data collection and analysis are now completed and I am in the writing process. Because this project has yielded richer and more complex results than anticipated, I am preparing two separate manuscripts for publication (and correspondingly two thesis chapters) based on the morphospace project. With this project taking a prominent place in the dissertation, the diatom diversity project will take on a smaller role and will be represented by a short review chapter for submission to the book resulting from the PlanktonTech research initiative. I expect to complete the diatom morphospace chapters presently and subsequently collect data for the radiolarian silicification project. I anticipate completing the dissertation before the end of the calendar year.


Diatom diversity through time 
I explored applying the recently published "SQ" sampling standardization algorithm (Alroy, 2010, Palaeontology) to the Cenozoic diatom diversity data from Neptune. I discovered that the metric of sampling "coverage" used in this method, Good's U, is quite uniform and high through time, even though sampling is clearly not uniform at all. I thus suspect that the nature of the data collected in the Neptune database (as described by Lazarus, 2011, Geological Society, London, Special Publications) is unsuitable for subsampling by this method. With the expansion of the diatom morphospace project I have thus decided to treat this project as a shorter review chapter for submission to the book resulting from the PlanktonTech research initiative, fulfilling our obligations on that front. 


Radiolarian silicification
In April and May last year I worked to resolve the unexpected limitation I had encountered in the working distance of the microscope objectives available in the Knoll lab. I was able to locate a high magnification, high working distance objective in the Dumais lab and put together a new digital imaging set-up by purchasing an adapter allowing for the use of the existing digital camera system from the Knoll lab. Provided the microscope system is still available after the Dumais lab moves to Chile, I intend to use this set-up over the coming months to make the radiolarian silicification measurements described in the detailed research proposal from 2010, using the samples drawn from the Smithsonian ODP MRC in 2011. 


Diatom morphospace
Over the course of the summer I completed coding discrete character states for 128 characters in 138 diatom genera (17,664 data entries). I analyzed the completeness of this data set and culled the least informative genera and characters from the data set, then performed a PCO transformation and dimensionality reduction to represent the data in two dimensions. I linked this morphological dataset to the Neptune database to show morphospace occupancy through time. Part way through the analysis it became clear that there is not much change in morphospace occupancy through the Cenozoic range of the Neptune data. Following my advisor's recommendation I returned to the data collection process to add the Cretaceous diatom occurrences published from the DSDP/ODP program, adding a further 14 genera to the morphospace by mid-November. 

Since then I have carried out the following analyses using the statistical programming language R, amounting to 45+ pages of code and scripts:  
Stacked 2D plots representing morphospace occupancy through time,
The proportion of variance explained by each PCO axis using different methods,
Identifying which characters correlate with which PCO axes, particularly axes 1 and 2,
Representing important characters using the shape of plot symbols to illustrate the meaning of the morphospace dimensions in its PCO representation,
Comparing morphological distance to molecular distance,
Plotting the location of genera in morphospace compared to their location on a molecular phylogeny,
Several measures of disparity through time, including mean pairwise dissimilarity, convex hull hypervolume, alpha shape volume,
Those measures of disparity under sampling standardization,
Disparity measures by-list (i.e., "alpha disparity"),
"Density" of morphospace occupancy, i.e. plotted by number of occurrences.

Progress through this list of analysis was substantially slowed by the discovery, part way through, that I had applied an inappropriate data culling algorithm at the outset. This had led to the rejection of a number of important morphological characters (such as the presence/absence of a raphe) while including uninformative characters. This required both a reexamination of the culling criterion and for much of the analysis to be re-done. But with this problem addressed, the collection and data analysis complete, these results remain only to be placed into a context and written up for publication, which I am in the process of doing. I anticipate this process to be completed shortly. 
