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Welcome to the new SFI Update
We have recast the Update to bring you deeper and richer information about the Institute and its people. We hope you enjoy the new format.  
Please send comments and suggestions to Ginger Richardson at grr@santafe.edu

ON & OFFS

For SFI’s schedule of workshops,  
lectures, and colloquia: 
http://www.santafe.edu/events/index.php

COMINGS & GOINGS

For a schedule of SFI visitors: 
http://www.santafe.edu/events/ 
calendar-visitors-week.php

Why and how diversity collapses in 
complex systems was the unifying 
theme of SFI’s Annual Business Net-
work and Board of Trustees’ Sympo-
sium Nov. 2-3 at the Bishop’s Lodge  
in Santa Fe.

Experts from fields as far ranging 
as ecology, medicine, linguistics, 
agriculture, nutrition, and cuisine were 
invited to address the causes and 
consequences of diversity collapse in 
systems. For a listing of speakers and 
bios, see www.santafe.edu/events/ 
workshops

The symposium was organized by SFI 
Professor Eric Smith and Executive  
Director for Development and Corpo-
rate Relations Shannon Larsen.

Here’s what Eric said a few weeks  
before the event about the theme,  
and the symposium.

Update: What is the biggest  
question being addressed?

Eric: The thing we want to explore is 
the relation between the diversity or 
complexity of a system’s states and  
processes — a quantitative property —  
and the qualitative ability of the system 
to perform essential functions that we 
associate with it. Diversity seems (as 
an observed fact) to be declining in 
a variety of important systems, such 
as ecosystems and farmed systems. 
However, not every system we will 
study is under systematic decline:  
In some of them there are fluctuations 
in diversity and functionality, which 
can be used to understand the rela-
tions between the two.

Update: Why the broad range of 
topics?

Eric: When diversity seems to be  

collapsing, and when we think of this 
as a problem (as in ecology or financial 
markets), it is surprising how similar are 
our descriptions of the process, and of 
our causes for worry. And as long as 
we don’t know what to do to change 
the situation, there must be important 
things about the dynamics that we don’t 
understand. The speakers we have 
invited know not only about the narrow 
issue of relations between diversity and 
function, but also about issues such as 
origins of diversification or instances 
in which diversity may not be related to 
function per se, but where it still seems 
to have inherent value as well as practi-
cal use to us in doing science.

Update: Why are these notions  
important?

Eric: The relationships between  
diversity and function from a variety  
of perspectives can have implications 

Annual symposium explores 
diversity collapse in systems

RESEARCH NEWS

Agricultural diversity was among the topics discussed during the November symposium 
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for social and economic organization.  
It is the economy that makes possible 
coordination, cooperation, and the 
spread of information, while it is the 
society that does (or does not) preserve 
the rich structures of locally adapted 
knowledge needed to avoid violating 
principles of ecological integrity, for 
example, by human actions.

So against this backdrop I think we can 
begin to understand some important 
questions:  Is the similarity in apparent 
diversity-collapse instances a result of 
common cause or the propagation of 
influence — say, from an oversimplifying 
economy into other areas of life — or is 
it the parallel action of some more per-
vasive force in human society or culture, 
quite apart from central control, that 
causes these effects?



A universal power law and proportionate 
change process characterize the evolution 
of metabolic networks; Singh, S.; Samal, A; 
Giri, V.; Krishna, S.; Raghuram, N.; Jain, S. 
[SFI external professor] ; European Physical 
Journal B 57 (1), May 2007, pp. 75-80

Comparative analysis of structured RNAs in 
S. cerevisiae indicates a multitude of different 
functions; Steigele, S.; Huber, W.; Stocsits, 
C.; Stadler, P.F. [SFI external professor]; 
Nieselt, K.; BMC Biology 5, June 18, 2007

Glycobiology: The sweet language of life, 
complexity, and morphogenesis - Syntax for 
intermolecular and intercellular communica-
tion; Joshi, L.; Smith, E [SFI professor]; 
Morowitz, H. [SFI Science Board Chair 
Emeritus]; Complexity 12 (6), July-August 
2007, pp. 9-10

Intensive entropy? Scaling and redundancy  
of biological information; Smith, E. [SFI 
professor]; Complexity 12 (6), July-August 
2007, pp. 11-13

Modeling the mechanisms of acute hepatitis 
B virus infection; Ciupe, S.M.; Ribeiro, R.M.; 
Nelson, P.W.; Perelson, A.S. [SFI external 
professor]; Journal of Theoretical Biology 
247 (1), July 7, 2007, pp. 23-35

Progressive multiple sequence alignments 
from triplets; Kruspe, M.; Stadler, P.F. [SFI 
external professor]; BMC Bioinformatics  
8, July 15, 2007

Human leukocyte antigen-associated se-
quence polymorphisms in hepatitis C virus 
reveal reproducible immune responses and 
constraints on viral evolution; Timm, J.; Li, B.; 
Daniels, M.G.; Bhattacharya, T. [SFI profes-
sor]; Reyor, L.L.; Allgaier, R.; Kuntzen, T.; 

Fischer, W.; Nolan, B.E.; Duncan, J.; zur  
Wiesch, J.S.; Kim, A.Y.; Frahm, N.; Brander, 
C.; Chung, R.T.; Lauer, G.M.; Korber, B.T. 
[SFI external professor]; Allen, T.M.; Hepa-
tology 46 (2), August 2007, pp. 339-349

Quasiclassical coarse graining and thermody-
namic entropy; Gell-Mann, M. [SFI distin-
guished fellow and trustee]; Hartle, J.B. 
[SFI external professor]; Physical Review  
A 76 (2), August 2007

A stochastic model for the evolution of 
transcription factor binding site abundance; 
Wagner, G.P.; Otto, W.; Lynch, V.; Stadler, 
P.F. [SFI external professor]; Journal of  
Theoretical Biology 247 (3), Aug. 7, 2007,  
pp. 544-553

A continuous-discontinuous second-order 
transition in the satisfiability of random Horn-
SAT formulas; Moore, C. [SFI professor]; 

Istrate, G.; Demopoulos, D.; Vardi, M.Y.; 
Random Structures & Algorithms 31 (2), 
September 2007, pp. 173-185 

The complex structure of hunter-gatherer 
social networks; Hamilton, M.J.; Milne, B.T.; 
Walker, R.S.; Burger, O.; Brown, J.H. [SFI 
external professor]; Proceedings of the 
Royal Society B-Biological Sciences 274 
(1622), Sept. 7, 2007, pp. 2195-2202

A proposal for a decade of the mind initiative 
(letter); Albus, J.S.; Bekey, G.A.; Holland, 
J.H. [SFI trustee]; Kanwisher, N.G.; Krich-
mar, J.L.; Mishkin, M.; Modha, D.S.; Raichle, 
M.E.; Shepherd, G.M.; Tononi, G.; Science 
317 (5843), Sept. 7,  2007, p. 1321

Frequency of word-use predicts rates of 
lexical evolution throughout Indo-European 
history; Pagel, M. [SFI external professor]; 
Atkinson, Q.D.; Meade, A.; Nature 449, Oct. 
11, 2007, pp. 717-720

LIT BITS

SFI Fellow and ecologist Jennifer 
Dunne is co-director of a project with 
interactive video-sound artist David 
Stout exploring a unique form of  
multimedia expression that relies on  
the quantitative principles of ecology.

The project, called Archipelago, is the 
brainchild of Stout, a professor in the 
College of Santa Fe’s Moving Arts  
Department, and Cory Metcalf, a moving 
image and sound artist in Santa Fe.

Archipelago is envisioned as a multisite 
interactive exhibition of immersive 
displays. To create an interactive 
cinematic experience, its creators plan 
to combine large video screens, net-
worked laptops, sensors, and software. 
The system displays abstract, organism-
like on-screen visual forms that react to 
each other and the audience. 

Infused within the exhibition’s software 
are fundamental principles of ecological 
systems that will, depending on interac-
tive circumstance, allow the fictional life 

forms to interact, adapt, and evolve in 
their artificial environment. Movements 
or sounds introduced by the audience 
might cause the organisms to flock, 
flee, or exhibit other behaviors within 
this ecological framework. 

“From a scientific perspective, we hope 
to embed ecological models within a 
more sophisticated visual and audio 
framework and gain insights not available 
through traditional means,” says Jennifer. 
“This is a great platform for generating 
and testing new hypotheses.”

Stout says the project is an aesthetic 
vision grounded in the need for new 
approaches to scientific problem solv-
ing. “As computers have become more 
powerful, our ability to model more 
dynamic and compelling processes has 
improved,” he says. “In my mind science 
needs a new way to capture the public 
imagination, and this seems to be one 
way this could happen. Technology has 
enabled us to dream bigger.”

Archipelago project infuses science 
into unique form of artistic expression

RESEARCH NEWS

Self-similar population of synthetic offspring in The Hundred Monkey Garden 
image courtesy of David Stout

David Stout immersed in The Hundred Monkey Garden 
image courtesy of David Stout

Separate exhibition nodes in Santa 
Fe, Chile, and France would, initially, 
represent ecosystems with distinct 
environments. Population and evolu-
tionary dynamics, along with audience 
inputs, would drive niche construction 
and ecosystem change. Nodes would 
then be linked allowing niche interac-
tion. Over time sophisticated ecological 
relationships might evolve.

Stout, whose art has long been 
inspired by science, contacted SFI 
External Professor Jim Crutchfield  
(UC Davis) a few years ago while work-
ing on The Hundred Monkey  
Garden, a networked interactive  
exhibit on which the Archipelago  
concept is built. Jim, a physicist, re-
ferred Stout to Jennifer, whose work  
as co-director of the Pacific Ecoinfor-
matics and Computational Ecology 
Lab (PEaCE Lab) in food webs and 
ecological dynamics fit Stout’s need for 
“more poetic, biomimetic, and  
temporal forms,” says Stout.

Jennifer and Stout recently submitted a 
proposal to the NSF seeking support for 
Archipelago as a two-year pilot project 
in the NSF’s new CreativeIT program. 
Although portions of the Archipelago 
project are under way, NSF funding 
would allow for a fuller involvement of  
the scientific community, she says.

Other collaborators include Luke 
DuBois (interactive sound/video 
performance instructor at Columbia 
and NYU), Neo Martinez (PEaCE Lab 
director), Pablo Marquet (former SFI 
international fellow), and Rich Williams 
(Microsoft’s Computational Ecology 
and Environmental Science group).

“We don’t know what the final outcome 
is going to be,” Jennifer says. “The 
project is as much about the process 
as the product.”

“As computers have become more powerful,  
our ability to model more dynamic and  
compelling processes has improved.”
DAVID STOUT



Former SFI Award for Scientific Excellence 
winner Laura Stupin was mentioned in an 
Sept. 11 New York Times article. She was 
part of a recent International Development 
Design Summit hosted by M.I.T. whose aim 
was to devise simple, economical technology 
solutions to problems faced in impoverished 
countries. At the summit Stupin worked 
with a Tibetan woman to develop a bicycle-
powered grain mill. http://www.nytimes.
com/2007/09/11/science/11mit.html

Research by SFI External Professor John W. 
Pepper (University of Arizona) and colleagues 
was featured Sept. 21 in a Nature online 
article, “Why a person doesn’t evolve in one 
lifetime.” Their work explores why some tissue 
cells replicate from their simplest forms to 
maturity rather than duplicating themselves 
in a mature state. Available at http://www.
nature.com/news/2007/070921/full/
news070917-11.html

An article in the October issue of The Atlantic 
explores the evolution of altruism in human 
populations and describes the “selfless gene” 
work of SFI Professor Sam Bowles. Sam 
suggests in the article that conformity may 
have evolved as a human trait as groups of 
highly cooperative, altruistic humans would, 
during periods of high death rates due to 
war, have an evolutionary advantage over 
less-united groups of people. Enforcement of 
altruistic group norms thus would be essential 
for group genetic dominance. http://www.
theatlantic.com/doc/prem/200710/generosity-
and-evolution, subscription required

SFI President and Distinguished Professor 
Geoffrey West was featured in a Sept. 26  
interview in The Santa Fe Reporter, in which 
he discusses the Institute’s genesis and  
purpose and the role of multidisciplinary 
scientific thought. He said: “Science is as 
creative an enterprise as man has ever done.  

People need to be scientifically literate and 
they’re just not…Science shouldn’t be seen 
the way Latin was; science should be made 
accessible. That’s when people begin to realize 
how useful it is, that it is the long-term future of 
civilization.” http://sfreporter.com/articles/ 
publish/sfr-talk-092607-geoffrey-west.php

The Science News blog MathTrek on Sept. 
13 described work of Rajiv Sethi (Columbia 
University), Glenn Loury (Brown University), 
and SFI Professor Sam Bowles to develop 
a simple mathematical model for understand-
ing the interaction between segregation and 
inequality. Their study analyzed Manhattan 
census data for clues to the long-term results 
of social and economic segregation. http://
blog.sciencenews.org/mathtrek/2007/09/
separate_is_never_equal.html

SFI External Professor Ray Jackendoff (Tufts 
University) presented “The Peculiar Logic 
of Value” in an Aug. 30 talk in the Authors@

Google series, now posted on YouTube www.
youtube.com/watch?v=qA79nDajD28. The 
talk focused on how humans conceptualize 
systems of value. The event took place Aug. 30 
at Google headquarters in Mountain View, Calif.

A book edited by SFI Professor Jon Wilkins, 
Genomic Imprinting (Landes Bioscience,  
publisher), is due to be released in December. 
http://www.landesbioscience.com/books/ 
intelligence_unit/id/945

SFI IN THE NEWS

Institute postdoc program gives selected researchers unusual  
freedom and flexibility

INSIDE SFI

With this year’s incoming SFI post-
doctoral fellows barely settled in, the 
process for selecting next year’s class 
is getting under way. 

The current 11 postdocs (www.
santafe.edu/research/postdocs.php) 
are engaged in research ranging from 
biophysics to materials science to 
ecology. They include fellows who 
entered the program a year ago.

“We look for people who are smart, 
hard-working, and have technical 
skills,” says SFI Professor Jon Wilkins, 
who chairs the postdoctoral selection 
 
 

committee. But another, perhaps most  
important criterion is their fit with the 
Santa Fe Institute, he says.

“The Institute is a very small place, but 
it is very interdisciplinary, so for people 
to come here and get something out 
of it, they must have a breadth of intel-
lectual curiosity,” he says.

The Institute’s postdoctoral program 
provides scholars who have recently 
received a doctoral degree with up 
to three years of support for indepen-
dent research projects that lie at the 
boundaries of the traditional academic 
disciplines, and that create new fields 
of inquiry.

Unlike postdocs in traditional programs, 
SFI postdocs can pursue research 
questions of their own design and 
engage in collaborations with members 
of the faculty and other researchers 
from around the world.

“Our postdocs are independent,” says 
Jon. “They are not given directions and 
told what to work on. Some people, at 
that stage of their lives and careers, can 
flounder a bit. But we tell them to really 
run with it and look for new science. 

“Of course, there must be some reso-
nance with existing research,” he adds.

In addition to salaries and health and 
retirement benefits, SFI postdoctoral 
fellows have access to funds to sup-
port travel to meetings, visit collabo-
rators at other institutions, and bring 
collaborators to visit SFI.

The first SFI postdoctoral fellow, John 
Miller, now chairs the Department 
of Social and Decision Sciences at 
Carnegie Mellon University. “Nearly 
three-fourths of former Institute post-
doc fellows are in tenured positions 
— or are on a tenure track — at major 
research universities,” Jon says. “Others 
have started companies or are with 
NASA, IBM, Los Alamos National Lab, 
or other similar institutions.”

Science writer and author John Whitfield visits SFI
PEOPLE

Book author and London-based science 
writer John Whitfield is spending 
three months at SFI this fall as part  
of a special research appointment.

John, a former writer and editor at  
Nature, is best known for his 2006 
book In the Beat of a Heart: Life,  
Energy, and the Unity of Nature 
(http://www.inthebeatofaheart.com/), 
published by Joseph Henry Press 
(U.S. National Academies of Science). 
Since his departure from Nature in 
2004 he has written freelance  
articles for such publications as  
Science, Discover, BBC Wildlife 
magazine, Seed, and PLoS Biology.

He first interviewed SFI President  
and Distinguished Professor Geoffrey 
West in 2001 while researching a 
Nature article about metabolic scaling. 
His book grew out of that piece. 

He arrived on Cowan Campus Sept. 
19. “It’s exciting to be here,” he says. 
“It’s a beautiful spot. It appeals to my 
sense of what’s fun and interesting 
in science – the big questions and 
generalities in biology, ecology, and 
evolution. And I hope to encounter 
lots of things that I didn’t know I was 
interested in.” During his stay he is 

researching a prospective magazine 
piece and book proposal about 
reputation – behaviors seen in animal 
populations whereby individual mem-
bers or groups “keep an eye on one 
another,” he says. The importance 
of reputation to humans is revealed 
when people are more generous or 
altruistic in public settings, or in the 
tendency of cooperative systems 
that feature anonymity to break down 
quickly, he says.

Understanding such behaviors might 
have practical application, he says. 
In online communities such as eBay, 
for example, instant feedback and 
rating capabilities allow shoppers to 
assess each others’ trustworthiness, 
although some users try to cheat or 
game the system.

Shortly after his arrival John presented 
a seminar on D’Arcy Thompson, a  
biologist who in the early 20th century 
pioneered the application of math 
and physics to biological problems. 
During his book research, Thompson 
arose repeatedly as a seminal figure.

“He usually said what I wanted to say, 
though in a more eloquent manner,” 
John says. John Whitfield

John has a PhD from Cambridge Uni-
versity in the evolution of the soldier 
caste in aphids. As a hobby he has 

studied Indonesian gamelan music 
since 1999 and has played the trombone 
in jazz and world music groups. 
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Three-day malware workshop explores defense strategies 
BUSINESS NETWORK NEWS

SFI’s October workshop on how to 
combat the rapidly growing malware 
problem, the second such gathering in 
two years, included a multidisciplinary 
group of virus and malware experts, 
computer scientists, complex systems 
researchers, economists, legal experts, 
fraud and crime experts, and representa-
tives of industry and law enforcement. 

The goal of the three-day workshop, 
titled “Fighting Modern Malware,” was 
to bring together diverse and influen-
tial participants to examine malware 
trends, develop possible defense  
strategies, and provide a foundation  
for follow-on activities.

Malware refers to malicious code 
designed to infiltrate or damage a com-
puter system, such as worms, viruses, 
spam, and spyware. Some analysts 
say malware costs private industry 
and governments billions in damages 
each year and untold losses in data 
and consumer confidence. While 
malware is often viewed as a narrow 
technical threat to be combated by 
equally narrow technical solutions (e.g., 
virus protection software, etc.), the 
workshop demonstrated that malware 
operates at many levels simultaneously, 
from computer technology, through 
social engineering, to economics and 
monetary systems. To be effective, 

responses to the malware threat must 
operate at an equally wide range of 
levels, scales, and disciplines.

“The problem of malicious code has 
changed in recent years from the work 
of a group of amateurs writing worms 
and viruses for fun to criminals writing 
malware for profit,” according to the 
workshop’s organizers, Matt William-
son of Sana Security and Eric Davis, 
a senior policy specialist at Google. 
Malware’s modern pervasiveness and 
sophistication is straining existing tech-
nologies meant to counter it, they say. 

The workshop’s 18 invited participants 
outlined their respective viewpoints, 
listened to various presentations, and 
then broke off into smaller discussion 
forums. Attendees agreed malware 
must be combated via economic, legal, 
social, and technical means. 

In the end, the group pledged to develop 
a working manifesto before the end of 
the year, one to be presented to and, 
its participants hope, adopted by busi-
nesses, governments, and individuals 
around the world.

Bowles questions Clark’s ‘genetically capitalist’ thesis
IMPACT

Clark’s argument requires and that the 
intergenerational transmission of such 
values (either cultural or, as Clark 
says, “possibly genetic”) could not 
have sustained the dynastic differences 
on which his thesis depends. Additional 
commentary by Sam is available at 
www.santafe.edu/~bowles/.

Sam’s review draws on his joint work 
with SFI External Professor Herbert 
Gintis (Central European University), 
related research by SFI Science Steering 
Committee member Marcus Feldman 
(Stanford University), and  the results 

of an SFI workshop that appeared in 
a book edited by Sam, Herbert, and 
Melissa Osborne Groves: Unequal 
Chances: Family Background and 
Economic Success (Princeton, 2005).

Clark is at the University of California, 
Davis and is a member of Bowles’  
SFI working group on the intergen-
erational transmission of wealth in 
premodern economies.

In a review of 
Gregory Clark’s 
controversial best 
seller, A Farewell 
to Alms: A Brief 
Economic History 
of the World  

(Princeton University Press, 2007), 
appearing in the Oct. 19 issue of 
Science, SFI Professor Sam Bowles 
questions the book’s premise.

Clark’s thesis is that the industrial 
revolution occurred when and where 
it did (England, late 18th century) 

because wealthy Englishmen passed 
their values of diligence, patience, 
and prudence on to their children, 
who were more numerous and who 
became wealthier than the children  
of other families. The result, according  
to Clark, was a gradual spread of 
these values, eventually accounting  
for England’s takeoff. 

“This is an erudite and engaging thesis 
by a respected scholar, but I doubt 
that it is true,” says Sam. He offers 
several criticisms, including that Eng-
land was not unique in the ways that 

Sam Bowles


