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Purpose 

This class introduces practical applications of quantitative analysis as they relate to paleontology.  
Emphasis will be on analyzing diversity through time, analyzing diversity in space, analyzing 
morphological disparity, analyzing and mapping morphological traits, and reconstructing 
phylogenetic relationships.  Special skills include learning Mathematica, bootstrapping and 
randomization methods, phylogenetic analysis, relational databases, and finite element analysis as 
they apply to paleontology. 

Course Format 

The class meets Thursday, 3:25 – 6:25.  A typical session will include debriefing recent assignments, 
interactive lecture about the week’s readings, and conducting analyses related to the current week’s 
reading.  Please bring a laptop computer to each session.   

Grading 

Participation (30%), presentation (20%), weekly work and final project (50%).   

Projects consist of applying the analyses that we cover each week to a taxonomic group of your 
choice.  The group you choose should have a good modern and fossil record (or should consist of two 
analogous groups, one with a fossil record and the other with a modern record) and should be 
reasonably diverse in terms of numbers of species, geographic locations, and morphological 
diversity.  As part of the assignments, you’ll collect data for your group of organisms (sometimes 
from online databases, sometimes from published literature, sometimes from your own observations 
or measurements) and you will perform original analyses on those data.  For the final project, you will 
write up all the analyses as a synthetic “report” on the evolution of your group.  Presuming you keep 
up week-by-week, at the end of the semester all you’ll have to do is the synthesis.  At the end of the 
semester you will be asked to give a short presentation on your work. 

Reports due 15 December 
Presentations 18 December 
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Software 

We will regularly use the following software in this course. 

• Mathematica  Student Version 8.0 or higher (current Version is 10). Cost:  $30.  Purchase 
from Research Analytics Center, 200 Woodburne Hall.  Recommended time:  Morning, 29 
August. 

• MySQL relat ional database, distributed as part of WAMP (Windows) or MAMP (Mac).  Get 
free version, not MAMP Pro.  
Download for Windows:  http://www.wampserver.com/en/   
Installation Instructions: http://www.slideshare.net/triniwiz/wamp-20949805 
(skip the steps for changing password of phpMyAdmin) 
 
Download for Mac: http://www.mamp.info/en/downloads/ 

• PAST (Paleontological Statistics Software).  Cost:  Free. http://folk.uio.no/ohammer/past/ 
• MeshLab 3D software.  Cost: Free. http://meshlab.sourceforge.net 
• Mesquite phylogenetics package.  Cost: Free.  http://mesquiteproject.org 
• PHYLIP phylogenetics package.  Cost: Free.  

http://evolution.genetics.washington.edu/phyl ip.html  

Textbooks 

The course will follow weekly readings of selected scientific papers.  The following books are useful 
references, but are not required for the course and no assignments will be based directly on them. 

Hammer, O and D.A.T. Harper.  2005.  Paleontological Data Analysis.  Wiley-Blackwell. 

Briggs, D. J. and P. R. Crowther.  1990.  Paleobiology: A Synthesis. The Palaeontological Association, 
London.  Free from 
http://www.palass.org/modules.php?name=palaeo&sec=publications&page=186  

Foote, M. and A. I. Miller.  2007.  Principles of Paleontology.  W.H. Freeman and Co., New York. 

Schedule 

Date Topic 
28-Aug Organization and Review 
4-Sep Introduction to mySQL and databases 
11-Sep No Meeting 
18-Sep Trait Evolution: Monte Carlo modelling of evolution of traits in a lineage 
25-Sep Trait Evolution: Estimating rates and modes of evolution 
2-Oct Review of Trait Evolution 
9-Oct No Meeting 
16-Oct Phylogeny:  Monte Carlo modelling, ancestor reconstruction, rates and modes 
23-Oct Phylogeny:  Discrete characters, parsimony, and stratocladistics 
30-Oct Trait Diversity:  Disparity Analysis 
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6-Nov No meeting (Society of Vertebrate Paleontology Meeting) 
13-Nov Temporal Diversity: Empirical Diversity Patterns, preservation, rarefaction 
20-Nov Temporal Diversity: Theoretical Patterns and Monte Carlo modelling 
27-Nov No meeting (Thanksgiving) 
4-Dec Three-dimensional morphology 
11-Dec Finite Element Analysis (FEA) 
18-Dec Presentations (Project Report Due on 15 Dec) 
 

 


