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Spiders are useful models for the study of evolution.  Their webs, which in some species combine 
several kinds of silk having radically different properties, serve as tangible records of their 
behavior.  Spider venoms are diverse, and typically have highly specific effects on the nervous 
systems of their victims, making venoms useful tools for students of neurophysiology.  Spiders 
were among the first animals to emerge from the sea, and their ancient lineages may preserve 
biogeographic patterns that reflect the climates, ecology, and geography of the past.  Their 
evolution can be understood through phylogenetics, that branch of the science of Systematics 
concerned with discovering and summarizing the pattern of evolutionary history and common 
ancestry among species, expressed as a cladogram (a genealogy of species).  My research uses 
phylogenetics, particularly toward answering the questions: How many spider species are there? 
How, where and when did they evolve?  How are their behaviors adaptive?  Why do they live 
where they live (and not where they don't)?  
 
Classification and Evolution. -- As a graduate student at Berkeley I studied Habronattus, a genus 
of small, graceful jumping spiders with nearly 100 species in North America. Then I turned my 
attention to the higher classification of major groups of spiders, including Orbiculariae (orb-web 
builders and descendants), the latter study encompassing some of the largest and smallest of 
spiders and including the common garden spiders and black widows.  The phylogenetic study of 
Orbiculariae revealed that beautiful, conspicuous, symmetrical orb is a primitive web type that has 
evolved down several paths through specialization and simplification into sheets, cobwebs, and 
other architectures that are easily concealed.  I am currently collaborating on the Spiders AToL 
project, where we are analyzing data from morphology, molecules and behavior to understand the 
evolution of all spiders.  I am also a principle investigator on the Goblin Spider Planetary 
Biodiversity Inventory, an ambitious project to discover and describe all the world’s Oonopidae 
(probably more than 2000 species) in ten years time. 

http://research.amnh.org/atol/files/
http://research.amnh.org/oonopidae/index.php


 
 
Historical Biogeography and Biodiversity Survey. -- Insofar as earth and life have evolved 
together, the phylogenetic relationships among species should reflect the history of the ecosystems 
in which they occur. This is particularly true in the case of islands.  I study all kinds of islands, 
including terrestrial islands surround by water barriers, and habitat islands surrounded by areas of 
hostile habitat.  For 25 years I have studied the “Afromontane archipelago:” moist montane forests 
scattered across Africa that differ dramatically from the surrounding hot or dry lowlands yet are 
similar to one another though separated by hundreds to thousands of kilometers.  I have also spent 
15 years studying the biodiversity and biogeography of Madagascar, and 10 years studying the 
biodiversity and biogeography of SW China. 
 
Teaching:  My expertise and experience are in comparative morphology, historical biogeography, 
and conducting fieldwork in difficult places, which knowledge I hope to pass on to students.  I am 
an Adjunct Professor at San Francisco State University, where I supervise MSc students.  I am also 
an Adjunct Professor at University of California at Berkeley, where I collaborate closely with 
Professors Rosmarie Gillespie and George Roderick of the Evolab  to coadvise PhD students.  Two 
of my students are studying questions in island biogeography, though at vastly different time 
scales. Joel Ledford studies cave spiders in North America, which reflect the history of cave 
habitat islands that may be only thousands or ten of thousands of year old.  Hannah Wood is 
studying the world phylogeny of Assassin spiders, which occur on all the continental fragments 
that made up ancient Gondwanaland, and which may represent an evolutionary process stretching 
back more than one hundred million years. 
 
 
 

http://research.calacademy.org/research/cbri/madagascar/
http://research.calacademy.org/research/cbri/yunnan/
http://www.sfsu.edu/~biology/
http://nature.berkeley.edu/evolab/About_us.html
http://nature.berkeley.edu/~jledford/
https://nature.berkeley.edu/%7Ehwood/index.html
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