Introduction to Geometric Morphometrics:
Bibliography

These papers should provide you with an adequate introduction to most of the methods discussed in the lecture, as well as to the types of analyses that are done with geometric morphometrics. They will also introduce you to the many controversies that oppose several of the practitioners at the top of the field.
General Reviews
Bookstein, F. L. 1993. A brief history of the morphometric synthesis; pp. 18-40 in L. F. Marcus (ed.), Advances in Morphometrics. Cambridge: Cambridge University Press.
Beginning to show its age a bit, but still essential to understanding the original ideas behind the synthesis, and its radical nature at the time. Few people have had as significant an impact on the field as Fred Bookstein.
Lawing, A. M., and P. D. Polly. 2010. Geometric morphometrics: recent applications to the study of evolution and development. Journal of Zoology 280:1-7.
A good and thorough introduction for beginners in zoology, if a little light on technical detail. 
Richtsmeier, J. T., V. B. Deleon, and S. R. Lele. 2002. The promise of geometric morphometrics. Yearbook of Physical Anthropology 45:63-91.
A review with an axe to grind, but sharp and on point. The issues raised here are the kind that do not get enough attention from practitioners. 

Books:
Bookstein, F. L. 1991. Morphometric tools for landmark data: geometry and biology. Cambridge Univ. Press: New York. 
Known as the ‘orange book’, this is the book that sets out Bookstein’s entire framework for landmark analysis using the thin-plate spline. A seminal work, however, Bookstein is not an easy writer to follow. Many of his concepts are clarified in subsequent papers by other authors. 
Zelditch, M. L., D. L. Swiderski, H. D. Sheets, and W. L. Fink. 2004. Morphometrics: a primer. Amsterdam: Elsevier. 
Known affectionately as ‘the green book’, this is the standard reference for doing morphometric analysis. Paricularly good on issues of hypothesis testing, landmark accuracy and technical concerns regarding analyzing shape change models. 
 
Analysing curves and surfaces
Bookstein, F. L. 1997. Landmark methods for forms without landmarks: morphometrics of group differences in outline shape. Medical Image Analysis 1:225-243.
The original paper on semilandmarks and their application to outlines. Very technical, but increasingly important as people make greater use of outline analysis.
Gunz, P., Mitteroecker, P., and Bookstein, F. L. (2005). Semilandmarks in three dimensions; pp. 73–98 in D. E. Slice (ed.), Modern Morphometrics in Physical Anthropology. New York City: Plenum publisher.
Extends the method described in Bookstein (1997) to the analysis of semi-landmarks describing surfaces. The rational for “sliding” the semilandmarks is also much clearer (I find) than in Bookstein’s original paper.
MacLeod, N. (1999). Generalizing and extending the eigenshape method of shape space visualization and analysis. Paleobiology, 25(1), 107–138.
MacLeod, N. (2009). Understanding morphology in systematic contexts: 3D specimen ordination and 3D specimen recognition; pp. 2–45 in Q. Wheeler (ed.), The New Systematics. London: Taylor and Francis.
These two papers (both of with are rather long) provide the eigenshape based alternative to the semilandmark approach to analyzing curves and surfaces. Some of MacLeod’s critiques of the semilandmark paradigm are unfair, but other parts of his discussion of landmarks sampling and the concept of homology are particularly relevant. 

Statistical considerations
Arnqvist, G., and Martensson, T. (1998). Measurement error in geometric morphometrics: empirical strategies to assess and reduce its impact on measures of shape. Acta Zoologica Academiae Scientiarum Hungaricae, 44(1-2), 73–96.
Bailey, R. C., and J. Byrnes (1990). A new, old method for assessing measurement error in both univariate and multivariate morphometric studies .  Systematic Zoology 39(2):24-130 
These two papers provide thourough and throughtful discussion of measurement error and how to test for its impact on an analysis. Require reading.
Klingenberg, C. P., & Monteiro, L. R. (2005). Distances and Directions in Multidimensional Shape Spaces: Implications for Morphometric Applications. Systematic Biology, 54(4), 678–688.
A very good discussion of which multivariate spaces are and are not shape spaces. Also, in passing, mentions why Klingenberg does not use the thin plate spline. Important as his software (MorphoJ) is rapidly spreading in the field. 
Smith, R. J. (2005). Relative Size versus Controlling for Size: Interpretation of Ratios in Research on Sexual Dimorphism in the Human Corpus Callosum. Current Anthropology, 46(2), 249–273.
Not strictly a morphometrics paper, but the issues raised on the nature of size control are important ones to these sorts of analysis. Again, the kind of grappling with issues that does not inform enough of the work done in the field.

Applications of geometric morphometrics
Here’s a sample of studies that showcase the diversity of approaches to geometric morphometrics out there:
Goswami, A. J., and P. D. Polly. (2010). The influence of modularity on cranial morphologhical disparity in Carbivora and Primates (Mammalia). PLos ONE, 5:e915. 
Evo-devo thinking has influenced many morphometric studies like this one. Understanding ideas about modularity and disparity is increasingly important in the morphometric literature. 
Macleod, N. M. and K. D. Rose. (1993).  Inferring locomotor behavior in Paleogene mammals via eigenshape analysis. American Journal of Science. 293:300-355.
Another paper that is beginning to show its age, but still a classic and sadly has not been picked up on as much as it should have. It builds on the insights of comparative anatomists and demonstrates that joint shape in mammals reflects locomotor similarity to a high degree. Furthermore, it is a masterful demonstration that Type I landmarks are not necessary for meaningful geometric morphometrics.
Polly, P.D. (2004) On the simulation of the evolution of morphological shape: multivariate shape under selection and drift. Paleontologica Electronica.
This paper takes landmark collection in an unexpected direction and uses it to run in silico experiments on morphological evolution of teeth. It is worth reading online for the animations alone. 
Polly, P. D. (2008). Adaptive zones and the Pinniped ankle: a three-dimensional quantitative analysis of Carnivoran tarsal evolution. In E. J. Sargis & M. Dagosto (Eds.), Mammalian Evolutionary Morphology: a tribute to Frederick S. Szalay. Springer.
Probably one of the best purely exploratory analyses out there: wide ranging, erudite and chock-full of ideas and future directions. Useful discussion of integrating phylogeny and morphometrics.
Zelditch, M. L., B. L. Lundringan, T. Garland. 2004. Developmental regulation of skull morphology. I. Ontogenetic dynamics of variance. Evolution and Development, 6:194-206
At the opposite end, this is typical of the detailed, highly hypothesis driven work using geometric morphometrics to study skull development. Admirably precise and technical. 




