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Words from the Editor

Dear Reader, 

Welcome to our spring 2005 issue of 
Synergy. We are pleased to highlight some 
of the many great research accomplishments 
at UBC Science—from mathematical biology 
and chemical ecology to health informatics 
and earthquake diagnostics. 
 Michael Doebeli’s mathematical models 
are helping to explain the Darwinian mystery 
of speciation. Reinhard Jetter has developed 
novel methods to analyze the chemical com-
position and ecological function of plant 
surface waxes. Raymond Ng’s data mining 

research on interpreting disease data is help-
ing clinicians discover more effective therapy 
strategies. Finally, Michael Bostock's research 
on the structure of plate subduction zones is 
providing better understanding of the mecha-
nisms of great thrust earthquakes.   
 Our regular features in this issue high-
light the Botany department, the Biodiversity 
Research Centre (and a very generous dona-
tion), recent recruitment success in our nine 
departments, and top awards won by our 
faculty members. 
 We are also in the process of updating 
our records. If your address has changed, or 

if you are not a subscriber but would like to 
receive Synergy regularly, please return the 
inserted reply card or e-mail us at:
synergy.science@ubc.ca

Carola Hibsch-Jetter

Ever since Darwin, evolutionary biol-
ogists have puzzled over the origin 
and nature of biodiversity. Theoreti-
cal biologist and member of UBC’s 
Biodiversity Research Centre, Michael 
Doebeli is working to understand the 
“origin of species.” 

No one knows exactly the total number of 
species of plants and animals that inhabit this 
planet, but it is estimated to be between 10 
and 100 million. Attempting to unravel what 
Darwin termed “the mystery of mysteries”—
how new species evolve and how biological 
diversity is maintained—is a fundamental 
challenge in biology. Michael Doebeli, a joint 
professor in Zoology and Mathematics at 
UBC and mathematician by training, switched 
the focus of his research to biology, enthralled 
by the mechanisms and processes that lead to 
the evolution of distinct species from common 
ancestors.
 Speciation requires two processes: the 
subpopulations of an ancestral species must 
diverge genetically, and these subpopula-
tions must become reproductively isolated. 

Until recently, speciation was thought to 
be primarily allopatric, or the result of geo-
graphical isolation between subpopulations. 
One problem with this theory is that the 
initial lineage splitting is not an adaptation, 
and is instead caused by “non-Darwinian” 
geological processes. “It seemed ironic, given 
that The Origin of Species is Darwin’s 
most cited work, that this central process of 
diversification should not be adaptive,” says 
Doebeli. 
 If adaptation supports species survival, 
would it not trigger species diversification as 
well? And how exactly would such adaptive 
speciation occur? Doebeli and colleagues 
believe that a split in species can, in fact, be 
driven by natural selection. 

Modelling Evolutionary Branching
In recent years, the traditional model of 
allopatric speciation has been challenged by 
an increased interest among evolutionary biol-
ogists in sympatric speciation, which occurs in 
the absence of geographical isolation. A better 
theoretical understanding of the processes 
involved has led to a shift in thinking toward 

“adaptive speciation,” in which the splitting 
itself is an adaptive response to ecological 
interactions within the ancestral population. 
“This adaptive response is to environmental 
circumstances, rather than geographical ones, 
where the environment includes the pop-
ulation itself,” notes Doebeli. 
 Doebeli’s current research expands 
upon a theoretical framework called adaptive 
dynamics, which studies evolution as a dynam-
ical system in phenotype space, that is, in the 
space of all trait values (e.g. body size) that are 
genetically possible. One paradigmatic feature 
of this theory is evolutionary branching, 
which postulates that an evolving population 
gradually moves to a point where selection 
becomes disruptive, or where lineage splitting 
becomes adaptive. 
 Take the classic example of beak size in 
birds. Small-beaked birds might first evolve 
to having intermediate-sized beaks to take 
advantage of a more abundant supply of 
intermediate-sized seeds. “At first there is no 
selection for splitting, only selection for hav-
ing a bigger beak,” notes Doebeli. (This was 
in fact Darwin’s focus of study—the processes 

Mathematical Biology
Unravelling the Mystery of Diversity
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Adaptive Speciation along an Environmental Gradient
Two distinct phenotypes, or species, evolve over time [left panel], accompanied by spatial segregation at the end of the time series [middle panel]. 
The spatial distribution of the phenotypes [right panel] then correlates with the environmental gradient [white line]. (Source: Nature, Vol. 421; 
reproduced with the permission of Nature Publishing Group)

by which existing species adapt to different 
situations. He only touched on the problem 
of the origin of a new species.)
 However, when the intermediate pop-
ulation has evolved to the point where there 
is too much competition for resources, 
smaller or larger-beaked birds have the 
advantage, and this in turn sets the stage 
for species splitting. It is a mechanism 
that doesn’t require geographic isolation, 
but comes from the competition gener-
ated within the population. In mathematical 
models, this process is described as frequen-
cy dependence. “What is good for an indi-
vidual at any given moment depends upon 
what everybody else does,” says Doebeli.
 The trap in the theory is mating behav-
iour. In order for sympatric speciation to 
occur, a special mating mechanism must 
evolve at the same time, so that big-beaked 
birds only mate with their hawkish coun-
terparts, and small-beaked birds with their 
ilk. Together with Ulf Dieckmann from the 
International Institute for Applied Systems 
Analysis, Doebeli has developed models 
that show such mating behaviour is likely 
to evolve when competition for resources 
is strong. 

They have also developed models for 
spatially-structured populations, in which 
individuals compete for resources only 
with their neighbours. Surprisingly, these 
mathematical models have shown that such 
spatial structure not only facilitates adaptive 
speciation, but also leads to characteristic 
spatial patterns in the emerging species. 
Using speciation and beak size as an 
example, when modelled on a mathemati-
cal gradient, the small-beaked phenotype 
might end up in one area, while the large-
beaked phenotype would end up in another 
area on the graph. 
 “The gradient organizes these two 
types into a spatial pattern where they 
are separated,” says Doebeli. “What looks 
like allopatric speciation because they are 
in different places is actually the result of 
sympatric interactions.” 
 Described in depth in a recent letter to 
Nature (Vol. 421, 259-264, 2003), their 
model shows the interrelation between 
allopatric and sympatric speciation. It also 
offers a solution to the mating dilemma, 
showing that mating behaviour can evolve 
in such a way that phenotypes mate with 
their like.

E. coli—Experimental Key to Diversity
Speciation is a very complex process, 
since it involves both genetic and eco-
logical factors. While empirical research 
indicates that sympatric speciation is plau-
sible, experimental testing is very difficult, 
given the long evolutionary time scales 
involved. The mathematical phenomenon 
of evolutionary branching highlights the 
ecological conditions that are conducive to 
diversification, and conceptually separates 
these ecological issues from the genetic 
issues of mating barriers and reproductive 
isolation. Teasing apart these two aspects 
of speciation allows researchers to get 
a better grip on experimental studies of 
diversification. Specifically, Doebeli and 
colleagues set out to test the ecology of 
speciation using experimental microcosms 
of asexual Escherichia coli bacteria. 
 With funding from the James S. 
McDonnell Foundation in the USA, 
Doebeli, zoology student Maren Friesen, 
UBC colleagues Sally Otto and Rosie 
Redfield have been studying cross-feed-
ing and diversification in E. coli bacteria. 
The methodology involved growing twelve 
populations of the asexual E. coli bacteria 
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for 150 days in batch cultures containing a 
mixture of glucose and acetate. After 1,000 
generations, six of the twelve propagated 
populations showed marked diversification 
in colony morphology, indicating an adap-
tive lineage split. In the bacterial growth 
curves, all strains exhibited diauxic—or 
sequential—growth on the two resources, 
using mostly glucose when it is abundant 
and then switching to acetate when the glu-
cose is depleted. 
 Doebeli and his team discovered that this 
two-step growth pattern was different for the 
dimorphic strains. The L strains that form 
larger colonies grow better in the glucose 
phase but have a longer lag in switching their 
metabolism to acetate consumption, while 
the S strains, which form smaller colonies, 
grow more slowly in the glucose phase but 
switch faster and grow better on acetate. 
 This work has provided the first known 
example of an experimental system that 
corresponds to theoretical models of fre-
quency-dependent selection and evolution-
ary branching. “This is exciting, because 
in these bacteria we can study the patterns 
of diversification of the different strains 
in great detail, which will eventually help 
us understand the physiological or genetic 
mechanisms that trigger speciation—in E. 
coli at least.”

Using Game Theory to Explain Altruism in 
Nature
Why do vampire bats share blood? Why do 
apes and impala groom each other? Why, 
in some fish species, would a small group 
separate from the school to act as preda-
tor sentries? Understanding the evolution 
of cooperation in nature, where individuals 
exhibit a reciprocal altruism, is a fundamen-
tal problem in evolutionary biology. Doebeli 
is adapting game theory models to try to 
understand altruism in nature.
 By cooperative behaviour, game theo-
rists mean behaviour that benefits another 
individual or group of individuals at a cost 
to the individual performing it. Interestingly, 
this is extremely widespread in nature. The 

dilemma, however, is that selfish individuals 
(where “selfish” implies acting in a way that 
benefits the individual alone) reap the ben-
efits of cooperation without bearing the cost 
of cooperating themselves. “The problem is 
that in the short term, the selfish individual 
would gain an advantage, and that’s why 
explaining the evolution of cooperation 
becomes a challenge,” says Doebeli. “The 
question is: why doesn’t everyone cheat? 
What are the mechanisms that make cheat-
ing unprofitable?”
 The classic game theory example of the 
prisoner’s dilemma favours non-coopera-
tion: it is better for the individual to do noth-
ing at all than to cooperate. The snowdrift, 
or hawk and dove game, does allow for 
cooperation. Here, it is better for the indi-
vidual to do something than to do nothing 
at all, but only if the other player is doing 
nothing (if the other player is cooperative, 
then cheating becomes advantageous).  
 By adding spatial structure to both of 
these models and assuming that individuals 
only interact with their neighbours, Doebeli 
discovered that cooperation is increased in 
the prisoner’s dilemma, but decreased in the 
snowdrift game. In addition, by considering 
versions of these games in which coop-
erative investments can vary continuously, 
Doebeli and colleagues found that starting 
from an initially uniform population, invest-
ment levels can diversify into coexisting 
groups. One invests very little, whereas the 
other one invests a lot. These results, which 
were published in the journals Nature and 
Science, lead to a theory of the evolutionary 
origin of co-operators and defectors through 
an instance of evolutionary branching, and 
therefore are intimately connected to the 
problem of adaptive diversification and spe-
ciation.   
 Clearly, both the evolution of coop-
erative behaviour and the evolution of diver-
sity pose challenging theoretical questions. 
Whether current evolutionary theory is ade-
quate to shed light on the complex interplay 
of nature is something that Doebeli is work-
ing to solve. 

When Math Meets Biology—Michael 
Doebeli applies mathematical laws and algo-
rithms to fundamental questions of evolu-
tion. His models help to understand how new 
species can arise sympatrically, or without 
long-term geographical isolation. Doebeli was 
recently awarded a prestigious Steacie Memorial 
Fellowship from NSERC, which will allow him 
to devote all his time and energy to his research 
for the next two years. 
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The function of plant surface waxes 
is a fundamental interest in biol-
ogy. Botanist and analytical chemist 
Reinhard Jetter is working to uncov-
er their mysteries, layer by molecular 
layer. 

Chemistry and Botany professor Reinhard 
Jetter is passionate about plants and their 
chemical ingredients. Several tropical trees, 
brought all the way from Germany when 
he assumed his position at UBC, adorn 
the window ledge of his office. Jetter, who 
was recently appointed Canada Research 
Chair in Plant Natural Products Chemistry, 
is specifically interested in understanding the 
composition, biosynthesis and function of 
plant surface waxes. 
 Botanists have long known that the pri-
mary physiological function of a plant’s skin, 
or cuticle, is to prevent water loss. “All plants 
have the same overall repertoire of com-
pounds and the same way of making a cuticle 
from long, open chain molecules that we call 
aliphatics,” Jetter says. Triterpenoids (cyclic 
compounds with a C30 skeleton structure) 
are another important component of cuticular 
waxes. He is studying their role in the second-
ary ecological function of cuticular waxes. 
 “Some plants have a smaller percentage 
of triterpenoids than others, so I see this 
as an element that evolved independently, 
to give plants extra features to cope with 
environmental stress,” notes Jetter. “I think 
plants use the triterpenoid biosynthesis path-
way to fine-tune cuticle functions because 
it is totally independent of the open chain 
pathway.” To test his hypothesis, he has 
studied more than 50 species of diverse 
plant families and has identified more than 
500 different wax constituents, including 
triterpenoids. His lab has collected spectral 
data on all compounds, including derivatives, 
and has set up an electronic database—the 
largest database of cuticular wax material in 
the world. 
 In previous studies, cuticular waxes were 
extracted from entire leaves, and their com-
position was thought to be homogenous 

throughout the plant cuticle (in general, 
about 1–10 micrometres thick). Recently, 
Jetter’s lab developed methods to separately 
sample and study the epicuticular wax com-
position on the outermost leaf surface, and 
the intracuticular waxes embedded within 
the cuticle. They put droplets of water onto 
the surface and then froze the entire set-up. 
The frozen drops stuck to wax molecules 
and when broken off, they stripped them 
from the surface. In this way, Jetter and his 
team managed to remove waxes mechani-
cally from the plant tissue, peeling layer 
after layer—sometimes only a few molecules 
thick—from the surface.

Distinguishing Different Layers of Waxes
For the first application of the new protocols, 
Jetter chose the laurel cherry, Prunus lauro-
cerasus, because it is a model species com-
monly used in cuticle research and its leaves 
are sturdy enough to withstand mechanical 
treatments. His lab showed that triterpenoids 
are located exclusively in the inner part of 
the cherry leaf cuticle, while open chain 
aliphatic compounds reside predominantly in 
the outer epicuticular layer. “Until now, bota-
nists have referred to waxes in general and 
thought the composition was pretty much 
the same throughout the cuticle,” says Jetter. 
“The amazing thing we found is that waxes 
are arranged chemically and mechanically in 
two distinct layers.” 
 Their findings are exciting for two rea-
sons. First, they paved the way to new 
investigations into the cuticle’s primary 
physiological function of preventing water 
loss. Comparisons between epicuticular and 
intracuticular waxes of different plant spe-
cies led to a startling conclusion: triterpe-
noids play absolutely no part in the plant’s 
transpiration barrier and therefore have no 
role in the physiological function of the 
cuticle. Second, the arrangement of triterpe-
noids has ecological implications. Previous 
research had shown triterpenoids to be a 
deterrent to insects and pathogens, and 
therefore it was assumed that they were part 
of the surface structure in order for a plant 

Waxing Eloquent 
Revealing the Intriguing Nature of Cuticular Waxes 

Waxes of Laurel Cherry Leaves—Common 
in the gardens of BC’s Lower Mainland, this 
ornamental plant served as a model species 
for cuticle research in the Jetter lab. The shiny 
surfaces of the leaves consist of aliphatic wax 
compounds, while potentially insecticidal  
triterpenoids are found a few layers of 
molecules below the surface.
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to “advertise” its toxicity. “Now we find that 
they are actually hidden away in the intracu-
ticular layer. Maybe it’s more important for 
the plant to have an aliphatic coating, or a 
chemical camouflage, and still be toxic in 
the layer immediately underneath,” Jetter 
speculates. 
 The findings on the Prunus cuticle also 
raise a new question: Why do triterpenoids 
have a preference for the inside of the plant 
cuticle? “The only thing that we can see so far 
is that triterpenoids have a cyclic molecular 
structure, which is completely different from 
the open chain aliphatic waxes,” explains 
Jetter. This could account for why these mole-
cules do not “mesh” well with each other, but 
it does not account for why the triterpenoids 
choose the inside of the leaf over the outside. 
They seem to have an affinity for cutin, a 
strong polymer inside the cuticle that links it 
to the underlying cell walls.

Gum Arabic—A Novel in vivo Method of 
Wax Sampling
In order to delve deeper into the enigma 
of cuticular wax development and function, 
Jetter needed to study seasonal dynamics, 
and methods involving freezing of the tissue 
were clearly not suitable for in vivo research. 
He and his team found that the common 
glue, gum arabic, works even better than 
cryo-adhesive methods for sampling plant 
waxes—with no long-term damage to the 
plant. The glue is simply applied with a paint 
brush to the leaf surface, left for two hours 
and peeled off. 
 In this study, they were looking at three 
things: the rates of accumulation of individual 
compounds at the leaf surface, the process 

leading to the segregation of intra-  and epi-
cuticular waxes, and the mechanisms behind 
the initial gain and net loss of epicuticular 
waxes.
 In natural leaf development, there is a 
steady overall increase in surface wax as the 
plant matures. Jetter’s lab studied several 
species of plants over different seasons and 
years, both outside and in a greenhouse. 
They found that various components accu-
mulate at the surface according to an inher-
ent program, while others disappear during 
development. Weather and changes in the 
environment had little effect on the dynam-
ics of plant waxes; rather it is a complex 
combination of genetic processes in the tis-
sue and chemical processes in the cuticle. 
 “I assume there are mechanisms that 
transport waxes to the cuticle, and the same 
mechanisms can also recycle the waxes back 
into the tissue,” says Jetter. He is cur-
rently investigating these mechanisms using 
new spectroscopic tools developed by UBC  
colleagues Mike Blades from Chemistry and 
Robin Turner from Biochemistry. He is also 
using molecular genetics approaches in col-
laboration with botanists Ljerka Kunst and 
Lacey Samuels. 

Macaranga Plant and Ant—A Reciprocal 
Evolutionary Dance
For several years, biologists have been study-
ing the unique symbiosis between certain 
species of the tropical Macaranga plants 
that act as hosts to particular species of ants. 
Evolutionary biologists have discovered that 
out of roughly 280 species of Macaranga, 
some 29 have co-evolved with their ant part-
ners in a mutually beneficial system. These 

Mechanical Removal: A Glue Does the 
Trick—To sample and analyze waxes from the 
surface of plant leaves, a glue called gum ara-
bic is applied with a paintbrush. After drying, 
the adhesive film can be peeled off, sometimes 
in big pieces. Chemical analyses showed that 
this method effectively strips the very top layers 
of waxes, or epicuticular waxes, from the plant 
surface.
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ants are extremely aggressive and protect the 
host plant from herbivores, pathogens, and 
overgrowth by other plants. The Macaranga 
provides free room and board in return. The 
plant secretes a special ant food, rich in lipids 
and nutrients, and provides nesting space. It 
also forms a slippery surface on the vertical 
portion of the stems so that only partner ants 
are able to climb up the surface—unwanted 
ant species and other insects simply fall off 
the plant. This mechanism acts as a bio-
logical fence against invaders, allowing free 
movement of partner ants while excluding 
unwanted guests. 
 Work in the Jetter lab first established 
that the slippery surfaces are created by 
triterpenoid crystals on the stem cuticle. 
They then studied how these triterpenoids 
form crystals on the surface. His lab again 
used gum arabic sampling to analyze the 
epicuticular and intracuticular wax compo-
sition of Macaranga as well as the closely 
related castor bean plants. In the early stage 
of growth, the concentration of triterpenoids 
in these model species is still relatively low. 
However, as the plant matures, and the inner 
layer becomes saturated, the triterpenoids 
are forced to the plant surface. Once the 

castor bean and Macaranga plants have high 
enough overall percentages of triterpenoids 
(exceeding 50–60%), they start to form 
crystals on the surface. Interestingly, these 
“ant plant” cuticles have the highest concen-
trations of triterpenoids in Jetter’s database, 
reaching up to 90%. With only 10% open 
chain cuticular waxes, they are probably at 
the lower limit of what plants need for a 
transpiration barrier. 
 “This is a striking and illustrative exam-
ple of co-evolution,” says Jetter. While the 
evolutionary question is who “drives” whom, 
the question driving Jetter’s work is how do 
the triterpenoids selectively form on the stem 
surface and not on the leaves as well, where 
slipperiness on a horizontal surface would be 
less effective in deterring invaders. “It starts 
with the physical properties of the material 
itself—why these compounds are slippery,” 
says Jetter. “The question then becomes a 
chemical one: What are the compounds that 
make these crystals? The final question is 
how do these plants selectively biosynthesize 
these triterpenoids.” The exquisite mystery 
of the Macaranga–ant reciprocal dance is 
merely another example of why fundamental 
research is so fascinating.

 Adhesive Smoothness versus Slippery 
Crystals – Castor bean plants exhibit two 
types of stem surfaces, allowing interesting 
comparisons between their chemical composi-
tion and biological functions. Most individual 
plants have shiny green stems, covered with a 
smooth skin surface [top row]. Insects can eas-
ily climb these stems. In contrast, some plants 
have a whitish appearance due to small surface 
crystals reflecting light [bottom row]. These 
crystals were found to consist of a triterpenoid 
called lupeol. They make the stem surface slip-
pery for most insects, effectively preventing 
them from climbing the plant. 
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Raymond Ng is working with health 
care professionals to develop new 
data mining tools to help manage 
and interpret data, facilitate cancer 
research and aid in the understand-
ing of organ transplant rejection.  

Advances in genomics, proteomics and bio-
technology provide windows into the intri-
cate interplay of biological systems, and have 
given science and health care researchers 
powerful tools with which to probe the very 
nature of life, health and disease. These tools 
also create huge amounts of data. The field 
of bioinformatics has grown out of the need 
to find better methods of storing and analyz-
ing this data and turning it into knowledge 
that can benefit human lives. “People in 
my field have started to make a distinction 
between bioinformatics, which deals with 
data at the micro level, and health informat-
ics, which looks at the human organism as a 
whole,” says UBC Computer Science profes-
sor Raymond Ng.  

Detecting Trace Elements with ICP-MS
Ng is working with medical doctor Bruce 
McManus and colleagues from the Vancouver 
Coastal Health Research Institute (VCHRI) 
and the BC Transplant Society to develop 
techniques for identifying biomarkers to help 
manage and reduce organ rejection in trans-
plant patients. The project is a Genome 
Canada and Genome BC initiative, with 
support from industry partners IBM and 
Novartis. 
 Currently, the procedure for monitoring 
rejection is very invasive. A series of biopsies 
are performed in patients: the first after two 
weeks, then at four weeks, eight weeks, 
three months, and finally six months after 
transplantation. “It is very distressing, and in 
fact, some patients are actually more fearful 
about the monitoring than the surgery itself,” 
notes Ng. Not only are the procedures emo-
tionally and physically discomforting, but the 
resultant findings can be inconclusive. 
 In order to prevent organ rejection, 
powerful immunosuppressant therapies are 
used. These leave the patient more suscep-

tible to infections and malignancies, and 
may cause functional complications in trans-
planted organs. Identifying the biomarkers 
responsible will help clinicians to understand 
variations in therapy response, and lead to 
the development of simple, non-invasive 
blood tests to determine how transplanted 
organs are performing and whether rejection 
is occurring.
 The research team is monitoring 200 
patients who have had heart, liver and kidney 
transplants. “We will be analyzing more than 
50 million pieces of data,” says Ng, noting 
that mining and interpreting medical data 
poses unique challenges. Whenever there are 
huge amounts of data, there is a problem of 
scalability. Robustness is another key prob-
lem in medical data. For example, in a typi-
cal industry such as insurance, the database 
would involve perhaps 50 fields, or columns 
of products, and a half-million records, or 
rows of customers. “Many of the existing 
data mining techniques have been developed 
mainly to analyze these long skinny tables 
of data, which are typical in the business 
domain,” says Ng. In health informatics, the 
data table is reversed. Researchers may be 
studying 10,000 or 20,000 genes, so the 
number of columns—or fields—is enormous, 
whereas they may only have 100 or 200 
records—or patients being studied, depend-
ing on the nature and rareness of the illness 
and the availability of data. “When the num-
ber of data records is small, it forces us to 
look into data quality issues,” says Ng.
 With a relatively small number of 
patients, data outliers (stray data points that 
fall outside the range of other data) have an 
increased effect on overall data analysis. In a 
lab environment, data contamination is also 
a common problem, so ongoing monitoring 
becomes more critical, notes Ng. He is work-
ing to develop algorithms that can account 
for outliers while also being sensitive to con-
tamination. “The goal of my work in health 
informatics is to help medical researchers 
generate high quality hypotheses,” Ng says.
 In another Genome Canada–Genome 
BC study, Ng is working with medical doc-
tor Douglas Horsman and senior scientist 

Wan Lam of the BC Cancer Research 
Centre to develop a new technology called 
whole genome array comparative genomic 
hybridization (aCGH). This technology allows 
researchers to scan the total DNA in cancer 
cells—examining thousands of genes simul-
taneously—to identify sites where there has 
been a gain or loss in DNA. This may help 
pinpoint the genes responsible for cancer. 
Ng’s data mining techniques will be integral 
to the process.

Detecting Genetic Signature to Combat Cancer 
About 1 million people die of lung cancer 
each year worldwide. Fewer than 15 percent 
of patients survive more than five years. 
And over 80 percent of the patients are not 
operable, requiring chemotherapy or radio-
therapy. There are currently four different 
chemotherapy regimes to treat people with 
lung cancer, and the best has a response rate 
of less than 25 percent. In another Genome 
Canada project led by doctors Victor Ling 
and Stephen Lam from the BC Cancer 
Research Centre, Ng and his collaborators 
explore whether it is possible to use genomic 
data extracted from cancer tissues to conduct 
chemotherapy selection for patients. 
 “There is evidence to suggest that ‘best’ 
is defined on a per-person basis,” says Ng. 
Some people respond better to one treat-
ment regime, while others respond better to 
a different one. “In this project we are trying 
to take a genomic signature of a patient and 
compare the probability of response with 
respect to each regime in order to pick the 
best one.” This is particularly crucial given 
the rapid progression of lung cancer, since 
therapy selection is a one-time exercise for 
most patients, notes Ng. 
 The process involves intensive data min-
ing—first in trying to extract a signature from 
the genomic data and then in matching the 
procedure to the patient. Ng has developed 
an algorithmic toolkit for supporting the 
multi-step process of genomic analysis. The 
toolkit is optimized to handle the high dimen-
sionality of gene expression data, and it also 
helps identify candidate genes for further 
clinical analysis.  

Spearheading Health Informatics
Data Mining Innovations Facilitate Discovery 
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Another of Ng’s important contributions to 
health informatics stems from his research 
in correlation and covariance matrices and 
data outlier detection. Previous methods of 
computing a correlation coefficient are very 
sensitive to outliers. Together with Ruben 
Zamar and Alan Wagner, Ng has developed a 
method of computing the covariance correla-
tion a more robust way. “This computation 
is fundamental in understanding the location 
of genes and how they interact,” notes Ng; 
for example, discovering how an abnormal 
interaction between a pair of genes could be 
related to a medical condition. 
 “Health informatics research is both 
promising and daunting, because medical 
conditions do not necessarily happen as 
a result of genes getting turned on,” says 
Ng. “They most likely result from a whole 
sequence of events, and the complexity that 
is added by analyzing the subsequent gene 
interaction is enormous.” 

Ng is quick to admit that he is not the one 
making medical advances; he is providing the 
tools to help medical researchers turn data 
into knowledge. This involves facilitating the 
combination of quantitative analysis, done by 
computers, and qualitative techniques that 
can only be performed by experienced medi-
cal practitioners. 
 An important aspect of Ng’s work in 
data mining involves developing iterative 
techniques that give the human analyst more 
hands-on interaction in the data mining pro-
cess. This is particularly important in medical 
research, where a researcher might want to 
focus on a particular subset of data, such as 
genes with a particular function or in a par-
ticular pathway. “We want to put the human 
back in the loop,” says Ng. “Our methods 
allow the technician or clinician who has the 
biological background to be more actively 
involved in the data mining and knowledge 
discovery process.”

Mining for Markers
The goal is to establish effective, minimally-
invasive and affordable markers that reliably 
predict rejection of solid organ transplants. 
Genomic data are gathered from the patient's 
blood samples over the last few time points. 
Various data mining techniques are used to 
analayze and interpret these data. The “predic-
tive markers” are an indicator for the probabil-
ity that this patient will suffer acute rejection 
(within a short time).
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Earthquake Diagnostics
Modelling Subduction Zone Dynamics

Solid earth scientist Michael Bostock 
studies the structure and dynamics 
of subduction zones in order to better 
understand the mechanisms of great 
thrust earthquakes—the type likely to 
strike British Columbia.   

No one will soon forget the earthquake and 
resulting tidal wave that devastated Indonesia 
and South East Asia. Its images are etched 
into our memories. For those of us living in 
southern British Columbia, it underscored 
the impending reality of a major earthquake 
happening here. We are, after all, sitting on 
top of the Cascadia subduction zone, where 
the downgoing, oceanic Juan de Fuca plate is 
colliding with the continental North American 
plate. It is a volatile area, and the question is 
not if the big one will occur, but when.
 Earth & Ocean Sciences professor 
Michael Bostock studies the structure and 
dynamics of subduction zones that produce 
highly active tectonic plate interactions. The 
Indonesian earthquake was an example of a 
great thrust earthquake, which occurred as a 
result of convergence between the downgoing 
Australia-Indian plate and the overriding 
Eurasian plate. With magnitudes up to 9 on 
the Richter scale, this type of earthquake is 
the most powerful and destructive.
 Bostock’s work has provided insight into 
the nature of deep Wadati-Benioff earth-
quakes, which also occur in subduction zones, 
but at greater depths—some extending as 
deep as 650 kilometres below the lithosphere. 
These earthquakes are smaller, with magni-
tudes of 7 to 7.5, and are thought to occur 
entirely within the downgoing plate. “The 
Cascadia subduction zone is what we call 
‘warm’ because the plate was only created a 
few hundred miles off shore,” notes Bostock. 
“In general, earthquakes occur where the rock 
is brittle and so it ruptures rather than flows.” 
Consequently, Wadati-Benioff earthquakes in 
the Cascadia subduction zone occur down to 
only about 90 kilometres, the depth to which 
rock remains brittle. When the downgoing 
oceanic plate experiences higher pressures 
and temperatures, water trapped in its crust 

and mantle is forced into the overlying conti-
nental mantle. At depths near 100 kilometres 
the water lowers the melting temperature of 
mantle rock to form magma. This process 
is responsible for the majority of volcanoes 
along the Pacific Rim.  

Imaging the Earth with Inverse Scattering
But what happens to the structure of the 
subducting plate and to the mantle wedge—
the volatile triangular area above the down-
sliding oceanic plate and below the continental 
crust? To get an accurate image of subduction 
dynamics, Bostock uses high-frequency 
scattered teleseismic body waves. “In order 
to be able to resolve earth structure in detail, 
we want to use the highest frequency waves, 
which are the most sensitive to structural 
information,” he explains. “At the same time, 
they are the most complex, so we need to 
record them at many nearby stations in order 
to fully capture their complexity.”
 The next task is deciphering the math-
ematical relationship between the seismic 
wave and the earth. Geophysicists tend to 
solve two types of problems. In forward 
problems, the response of an earth model 
to some physical field (e.g. seismic waves) is 
measured or simulated. In inverse problems, 
scientists use data from measurements of 
physical fields to try to determine the kind of 
earth model they are looking at. 
 Bostock has developed algorithmic tools, 
called inverse scattering techniques, to “invert” 
the earth’s motion recorded on seismometers. 
His approach turns seismograms into images 
that provide information on an earthquake’s 
source and the material through which the 
seismic waves travel. 

Serpentinization and Surprising Mohos
Bostock’s inverse scattering methods have 
provided some of the most detailed images 
of the deep subsurface ever produced in solid 
earth science. They have also led to surprising 
conclusions to questions such as: Why do 
subduction great thrust earthquakes stop at 
depths of 40 kilometres, and not rupture 
farther? What defines the rupture limit? In 

Interpreting Earth Structures—Velocity 
data [in blue and red] recovered from the inver-
sion of scattered teleseismic waves of 31 earth-
quakes are plotted across the Cascadia subduc-
tion zone. The black overlay shows Bostock's 
interpretation: high degrees of mantle serpen-
tinization occur where the subducting oceanic 
crust enters the forearc mantle, and result in 
an inverted Moho. This has a “buffering” effect 
that lowers the magnitude of a subduction 
earthquake substantially. (Source: Nature, Vol. 
417; reproduced with the permission of Nature 
Publishing Group)
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studies on the Cascadia subduction zone, 
Bostock, with graduate student Stephane 
Rondenay and colleague Roy Hyndman from 
the Geological Survey of Canada, found that 
the rock in the forearc mantle wedge had 
been serpentinized—a chemical process that 
occurs when water is added to cool, dry 
mantle rock, thereby transforming it into 
weak, fibrous mineral known as serpentinite. 
 This understanding comes from meas-
urements of high-frequency teleseismic waves. 
At the continental crust-mantle boundary, 
or Moho, the seismic waves showed an 
atypical reverse polarity in the vicinity of the 
mantle wedge. The Moho is associated with a 
change in composition from crustal to mantle 
rock that occurs at an average depth of 40 
kilometres below the earth's surface. 
 Typically, seismic waves show a 
discontinous increase in velocity; they are 
lower in the softer crust and move to a higher 
velocity in the harder mantle rock. Instead, 
the measurements in these studies showed 
the seismic waves moved from a low crustal 
velocity to an ever lower velocity as they 
travelled through the forearc mantle.
 “This was the telltale signature, since 
serpentinized rock is very soft and seismic 
waves travel through it at low S wave 
velocities,” says Bostock. “The speed of the 
wave travelling in the serpentinized wedge is 
actually slower than in the overlying crust.” 
Normal crustal velocity is 3.6 km/sec and in 
mantle rock it is 4.5 km/sec. Inverted Moho 
speeds are around 3 km/sec.
 For Bostock and colleagues, this was a 
serendipitous moment. Their findings indicate 
the importance of water in influencing seis-
mogenesis. Since serpentinized rock is so soft 
and slippery, it has a cushioning effect, which 
limits the depth of coupling between the two 
tectonic plates—and limits the impact of 
subduction earthquakes. “This is not exactly 
good news,” he cautions. “Instead of a 13 
magnitude quake, we might only experience a 
7 or 8.” 
 One of the interesting properties of 
serpentinized rock is its high percentage of 
water—over 10 percent by weight. This 

represents a major reservoir in the earth’s 
hydrologic cycle. Bostock’s research could 
shed light on volcanism as well, since most 
volcanoes occur in close proximity to sub-
duction zones. The mechanism by which rock 
melts at depths near 100 kilometres is not 
well-understood, but serpentinization provides 
a highly plausible source of water to contribute 
to the decreased melting temperature of 
mantle rock that leads to volcanism. 
 It also helps explain peculiarities of the 
San Andreas Fault system. Twenty million 
years ago, the San Andreas Fault was part of 
the Cascadian subduction zone. However, as 
plate boundaries have changed over time, it 
has evolved into a strike-slip system, in which 
plates slide horizontally past each other.
 Bostock's colleagues at the US Geological 
Survey are studying what happens if a 
serpentinite mantle wedge were trapped under 
a plate after subduction ceased. It should heat 
up and become unstable, releasing an enor-
mous reservoir of water, he notes. “The 
presence of a long-term source of water 
provides us with ways of explaining the geo-
graphic evolution of the San Andreas Fault 
and resolving a long-standing controversy con-
cerning fault strength.”

POLARIS—Earth Probe and Early Warning 
The success of his work in subduction zone 
dynamics motivated Bostock to initiate the 
Portable Observatories for Lithospheric 
Analysis and Research Investigating Seismicity 
(POLARIS) project. He is one of three prin-
cipal investigators in a consortium of geophysi-
cists from universities and government across 
Canada. The $10-million instrumentation facil-
ity was funded by the Canada Foundation for 
Innovation, the BC and Ontario governments, 
UBC, the Canadian diamond industry, the 
Geological Survey of Canada, and power 
generation utilities BC Hydro and Ontario 
Power Generation. 
 POLARIS consists of 86 observatories 
equipped with Libra VSAT satellite systems: 
24 installed in the NWT array, 40 in Ontario, 
17 in BC, three in Nunavut, and two in 
Quebec. A group of ten magnetotelluric (MT) 

Portable Observatories for Lithospheric 
Analysis and Research Investigating 
Seismicity—This POLARIS station is one of 
86 seismographic observatories located across 
Canada to collect earth wave data for earth-
quake research and to help develop early warn-
ing systems.
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Portrait: The Department of Botany

The UBC Department of Botany is the 
largest in Canada, and among the largest in 
North America, with 33 faculty members: 25 
professors and 8 instructors. It is a focal point 
for research and teaching in plant biology, and 
in the biology of microorganisms traditionally 
studied in botany departments. The breadth 
and excellence of teaching and research 
expertise in our unit was highlighted by a 
2004 external review committee recognizing 
it as one of the premier plant biology 
departments on an international scale.
 The department was established in 1921. 
In contrast to the reorganization of many 
botany departments into life science units in 
North America, UBC Botany has remained a 
separate unit, with a vertical integration of sub-
disciplines, from plant and microbial ecology 
and evolution, to molecular genetics and 
biochemistry. However, the department runs 
the Biology Program jointly with Zoology and 
several other life science units, rendering it the 
largest undergraduate program in the UBC 
Faculty of Science. Most students choose 
specializations that go beyond departmental 
boundaries, including a strong specialization in 
plant biology, with popular Botany instructors 
teaching in areas such as plant genetics, plant 
taxonomy, bryology (study of mosses), plant 

ecology, and ecological plant biochemistry. 
 The discipline of botany is traditionally 
associated with the identification and clas-
sification of plants and plant-like organisms, 
and indeed, the department has built 
its reputation over many years with its 
research and teaching strength in ecology, 
systematics, evolution, and marine biology. 
While these disciplines remain important in 
modern botany, research in other areas such 
as physiology, cell biology, biochemistry, 
molecular biology, and genomics have 
become increasingly important within the 
department. Since 1999, the department 
has hired 15 new professors, including seven 
Canada Research Chairs, who represent some 
of the best international researchers in these 
areas. Major recent awards to faculty members 
involve two Natural Sciences and Engineering 
Research Council (NSERC) University Faculty 
Awards, two Canadian Institute for Advanced 
Research (CIAR) appointments, and an 
NSERC Steacie Fellowship. 
 Two major departmental facilities are 
the BioImaging Facility (jointly administered 
with the Dept. of Zoology), considered one of 
the best microscopy centres in Canada, and 
the UBC Herbarium, one of the largest plant 
biodiversity collections in Canada. 

 New forces that transcend traditional 
sub-discipline boundaries are shaping modern 
biology: a wealth of new information from 
genome projects and from model organisms 
such as the weed Arabidopsis thaliana, the 
power of molecular biology, the recognition 
that biodiversity is under increasing threat, and 
new advances in evolutionary theory. 
 The Department of Botany is well  
prepared to play a leading role in tackling basic 
and applied research problems that require a 
multidisciplinary approach. An example of 
such collaborations is a new research proj-
ect on the biosynthesis of the waxy plant 
cuticle, the “skin” of plant surfaces, funded 
by a major NSERC grant to three department 
members with expertise in molecular genetics, 
cell biology and phytochemistry, respectively. 
Other groups have pooled expertise in plant 
evolution and molecular biology in a Genome 
Canada proposal to study the genomics of 
weeds and forest trees, or to probe the evolu-
tion of ancient single-celled protists (such as 
the malaria parasite Plasmodium) using a 
combination of molecular, cell and evolution-
ary biology. 
 For more information, please take some 
time to browse through the recently redesigned 
department website: www.botany.ubc.ca

field systems were permanently co-installed at 
selected seismograph observatories to provide 
live data through the Internet for research and 
education. 
 By logging on to www.polarisnet.ca, any-
one can observe live seismic data from around 
the world. On March 1, 2005, for example, 
the POLARIS database shows that three earth-
quakes occurred off the coast of Vancouver 
Island with magnitudes of 4.4 to 4.9. 
 With the advanced POLARIS instru-
mentation, Bostock has been able to compare 
differences in Cascadia subduction zone struc-
ture between Oregon and Vancouver Island. 
“It turns out things are very similar, except that 
the plate beneath Vancouver Island is 5–10 km 

shallower than everyone previously thought,” 
says Bostock. He is looking at the implications, 
and whether it will change earthquake hazard 
assessments. “I don’t think this will have a 
major impact; it has some importance, but I 
wouldn’t say ‘ground shaking.’”
 POLARIS researchers are investigating 
early warning applications using measure-
ments of the four major types of seismic 
waves. Primary waves, or P waves, can move 
through solid rock and fluids. They are the 
fastest and first to be detected. Secondary 
waves, or S waves, are slower and can only 
move through solid rock. However, during an 
earthquake it is the surface waves that tend to 
cause the most damage—Love waves move 

the ground from side to side, and Rayleigh 
waves roll along the surface and move the 
ground up and down. 
 As the first to be detected, P waves 
are always the heralds of more to come. 
Depending on their size and how far away the 
earthquake is, P wave detection could provide 
the early warning needed to turn off major gas 
and electricity utilities, and move inland in the 
event of a tsunami. “We are able to provide 
the measurements, but the challenge is setting 
up the infrastructure within governments and 
communities,” says Bostock. “Unfortunately, 
it takes a major earthquake like the one in 
Indonesia to get people to take detection more 
seriously.”
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To study biodiversity means to study the 
variety of all forms of life on Earth, from 
genes to species, through to ecosystems—on 
land and under water. Understanding 
biodiversity—its origins, how it is maintained, 
the factors causing extinction, and the 
consequences of its loss—has never been 
more crucial than it is today. Researchers 
worldwide have noted a rapid decline in the 
earth's natural resources, and an alarming 
increase in the number of ecosystems and 
species facing extinction. Biodiversity is 
threatened by habitat conversion, over-
exploitation of resources, introduced species, 
and now, climate change. Many species 
are facing extinction in the near future, and 
the number of endangered species grows 
annually. If we want to retain the beauty of 
a rich biosphere, and sustain the resources 
needed to maintain an increasing world 
population, we must slow down the rate 
of biodiversity loss—locally and globally. 
In Canada, British Columbia is the most 
biologically diverse province, in which 70 
percent of the species of vascular plants, 
mosses and vertebrates recognized to occur 
in our country have been identified.
 A strategic initiative in research and 
education—dedicated to understanding 
biodiversity and its consequences to help  
implement effective stewardship of 
ecosystems and minimize the loss of 
biodiversity—was founded at the University 
of British Columbia (UBC) in 1996: the 
Biodiversity Research Centre. Dolph Schluter, 
UBC professor in Zoology and Canada 
Research Chair holder in biodiversity, leads 
a team of over 50 renowned molecular, 
microbial, animal, and plant scientists who 
study the origins, maintenance and decline of 
biodiversity. The researchers assess Western 
Canada's biodiversity to determine reference 
areas for preservation. Identifying and 
studying vulnerable species worldwide will 
help to find strategies to prevent biodiversity 
loss. Governments, public organizations 
and the private sector will be provided with 
impartial scientific information to enable 
planning decisions that mitigate the environ-
mental impact of human activity. The scien-
tists will train the next generation of experts 

in identifying and categorizing biological 
species. Furthermore, outreach to the 
community aims at creating awareness and a 
better understanding of biodiversity loss and 
potential conservation strategies.  
 A facility has long been needed to 
provide a research space gathering the bio-
diversity experts under one roof and at the 
same time showcase UBC's extensive species 
collections. In February 2005, the generosity 
and foresight of Ross and Trisha Beaty, a 
Vancouver couple who are UBC alumni, 
made this project come true. For years, Ross 
Beaty has envisioned a museum of natural 
history in British Columbia, a community 
asset that would profile the amazing wonders 
of the natural world. This museum is an exten-
sion of the centre and will serve to make the 
University’s species collections accessible to 
a broad audience. The Beatys have demon-
strated inspirational vision through their 
support of these initiatives. Now, with their 
$8-million gift to UBC, the Beaty Biodiversity 
Research Centre and the Beaty Museum of 
Natural History will become a reality. 
 The Beaty gift, combined with a Canada 
Foundation for Innovation grant and other 
significant financial contributions, will create a 
$50-million world-class facility that will furnish 
researchers, students and the community-
at-large with the necessary environment 
to investigate strategies for a sustainable 
future. Located on the Main Mall of the 
UBC Vancouver campus, the four-storey, 
12,600 sq.m centre is expected to open in 
November 2007. The museum will showcase 
more than 17,000 mammal specimens as 
well as Western Canada's largest collection of 
insects—more than 600,000 specimens. UBC 
also has the second largest fish collection in 
Canada with more than 800,000 specimens. 
In addition, plant, moss, algae, seaweed, and 
fungus collections will be featured. Specimens 
are currently housed in a variety of locations 
that are outdated and virtually inaccessible 
to the public. The museum will be the only 
natural history museum in Canada to be 
integrated with a major research centre.
 For information on the Biodiversity 
Research Centre's activities visit:  
www.zoology.ubc.ca/biodiversity

Projects and Initiatives: The Biodiversity Research Centre 

Biodiversity is about all forms of life and all 
habitats, whether on land or under water. Ross 
and Trisha Beaty feel it is very important to 
help maintain biodiversity on Earth. Their love 
for the natural world inspired a generous gift 
towards the UBC Biodiversity Research Centre. 
(Photos: Greg Sharam, Andrew Trites,  
Bayne Stanley)
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The Faculty of Science welcomes 
these new faculty members in the 
nine departments. 

Keith L. Adams, Assist. Prof., Dept. of 
Botany and Faculty of Agricultural Sciences; 
BSc Biology, Earlham College, Richmond, 
IN, USA; MSc Biology, Miami University, 
Oxford, OH, USA; PhD Molecular and Cell 
Biology, Indiana University, Bloomington, 
IN, USA. Research: I am interested in evo-
lutionary genomics and molecular evolution. 
I study genome duplication (polyploidy) in 
plants. My research examines gene silencing 
patterns in ancient and newly synthesized 
polyploids. 
www.botany.ubc.ca/people/adams.htm

Alejandro Ádem, Prof., Dept. of 
Mathematics; Canada Research Chair in 
Topology; BSc Mathematics, National 
University of Mexico, Mexico City; PhD 
Mathematics, Princeton University, NJ, 
USA. Research: Algebraic topology and 
group cohomology. We tackle fundamental 
questions related to geometry and symme-
try. Based on this research, applications can 
be developed for a wide array of disciplines, 
including theoretical physics, computer sci-
ence, robotics, and mathematical biology. 
www.math.ubc.ca/~adem

William A. Aiello, Prof. and Head, Dept. of 
Computer Science; BSc Physics, Stanford 
University, CA, USA; PhD Applied 
Mathematics, MIT, Cambridge, MA, USA. 
Research: My research includes cryptogra-
phy (design and analysis of efficient cryp-
tographic primates and secure protocols), 
network security (design and analysis of 
network-based defences against large-scale 

attacks) and traffic analysis (theoretical and 
empirical analysis of normal versus anoma-
lous network traffic).  
www.cs.ubc.ca

Rollin F. Brant, Prof., Dept. of Statistics; 
Research Scientist at the Centre for 
Community Child Health Research, BC 
Research Institute for Children's and 
Women's Health; B Math and M Math, 
University of Waterloo, ON, Canada; 
PhD, University of Toronto, ON, Canada. 
Research: My primary interest is in col-
laborative research in the applied health 
sciences, including randomized clinical trials, 
population based epidemiological studies 
and the development of health measure-
ment methods. 
http://stat.ubc.ca/~rollin

Jin-Gui Chen, Assist. Prof., Dept. of 
Botany; BSc Agronomy and PhD Plant 
Physiology, Nanjing Agricultural University, 
China. Research: The major focus in my 
laboratory is on signal transduction net-
works in plant cells. These include scaffold 
protein RACK1 signalosome, heterotrimeric 
G-proteins signalling, hormone signalling, 
and stress response. 
www.botany.ubc.ca/people/chen.htm

Anthony P. Farrell, Prof., Dept. of Zoology 
and Faculty of Agricultural Sciences; Chair 
in Sustainable Aquaculture; BSc Biological 
Sciences, Bath University, UK; PhD Zoology, 
UBC, Vancouver, Canada. Research: I 
am a cardiovascular physiologist, whose 
research fascination is primarily with fish 
and who tries to understand how this very 
diverse group of animals lives in and adapts 
to its environment. This basic knowledge 

lends itself to applications in sustainable 
aquaculture, fisheries management and 
environmental toxicology. 
www.agsci.ubc.ca/research/fac_page/farrell.
htm

Roger Francois, Prof., Dept. of Earth & 
Ocean Sciences; Canada Research Chair 
in Marine Biogeochemistry and Climate 
Change Studies; BSc Textile Engineering, 
Ecole Supérieure des Textiles, Tournai, 
Belgium; MSc Oceanography, University 
of Southampton, UK; PhD Oceanography, 
UBC, Vancouver, Canada. Research: My 
fields are marine biogeochemistry and 
paleoceanography. I develop and apply geo-
chemical tracers to reconstruct past changes 
in ocean circulation and productivity, and to 
elucidate the role of the ocean in controlling 
climate variability. 
www.eos.ubc.ca/public/people/faculty

Michael P. Friedlander, Assist. Prof., 
Dept. of Computer Science; BA Physics, 
Cornell University, Ithaca, NY, USA; 
MSc Engineering-Economic Systems and 
Operations Research and PhD Operations 
Research, Stanford University, Palo Alto, 
CA, USA. Research: Numerical optimiza-
tion reflects my broader interests in scien-
tific computing and numerical linear alge-
bra. I design and implement algorithms for 
constrained optimization that are effective 
for solving real-world problems. 
www.cs.ubc.ca/people

Darren E. Irwin, Assist. Prof., Dept. of 
Zoology; BSc Biological Sciences, Stanford 
University, CA, USA; PhD Biological 
Sciences, University of California, San 
Diego, CA, USA. Research: Using tech-

New Masterminds: Brain Gains at Science

Adams Ádem Aiello Brant Chen Farrell Francois Friedlander 
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niques such as DNA sequencing, analysis 
of vocalizations, and computer simula-
tion, I study how new species arise and 
how behaviours evolve. Research systems 
include passerine birds in Asia, Europe and 
North America.  
www.zoology.ubc.ca/~irwin

Richard W. Kenyon, Prof., Dept. of 
Mathematics; CRC; BSc Mathematics 
and Physics, Rice University, Houston, 
TX, USA; PhD Mathematics, Princeton 
University, NJ, USA. Research: My fields 
are discrete geometry and statistical 
mechanics. I develop simple mathematical 
models of crystal surfaces and try to under-
stand the rules that govern the shapes they 
take when they grow or change under vary-
ing temperature or pressure.  
www.math.ubc.ca/~kenyon

Hongbin Li, Assist. Prof., Dept. of 
Chemistry; Canada Research Chair in 
Molecular Nanoscience and Protein 
Engineering; BSc Polymer Engineering and 
Technical Economy, Tianjin University, 
China; PhD Polymer Physics and 
Chemistry, Jilin University, Changchun, 
China. Research: I study the mechanism of 
protein folding/unfolding at the level of sin-
gle molecules, and engineer proteins with 
tailored properties for nanomechanical and 
biomedical applications such as force-regu-
lated enzymatic switches to help control the 
activity of an enzyme. 
www.chem.ubc.ca/personnel/faculty

Kevin P. Murphy, Assist. Prof., Depts. 
of Computer Science and Statistics; BA 
Computer Science, Cambridge University, 
UK; MSc Computer Science, University 

of Pennsylvania, USA; PhD Computer 
Science, University of California, Berkeley, 
USA. Research: I focus on computational 
statistics and machine learning, probabilistic 
graphical models, and computer vision with 
potential applications such as object-based 
image retrieval and object recognition for 
mobile robotics.  
www.cs.ubc.ca/~murphyk

Rachel A. Pottinger, Assist. Prof., Dept. of 
Computer Science; BS Computer Science, 
Duke University, Durham, NC, USA; MS 
and PhD Computer Science, University of 
Washington, Seattle, WA, USA. Research:  
I am focusing on data management that 
encompasses all data, not just traditional 
databases. Currently I am extending data 
management techniques to managing meta-
data (i.e., data about how other data are 
stored).  
www.cs.ubc.ca/~rap 

Eric A. Wohlstadter, Assist. Prof., Dept. of 
Computer Science; BSc Computer Science 
and Engineering and PhD Computer 
Science, University of California at Davis, 
USA. Research: My interests are in the 
areas of aspect-oriented programming and 
program analysis. I work on techniques to 
apply aspects for distributed application 
development. Also, I am involved in extend-
ing static analysis for application-dependent 
design rules. 
www.cs.ubc.ca/people

Steven A. Wolfman, Instructor, Dept. 
of Computer Science; BSE Electrical 
Engineering and Computer Science, Duke 
University, Durham, NC, USA; MS and 
PhD Computer Science, University of 

Washington, Seattle, WA, USA. Research: 
My research goal is to enhance learning 
through technology and to use technol-
ogy to understand learning. Besides such 
technology-oriented research, I am also 
interested in developing new techniques to 
engage students actively in the classroom, 
especially for students who are under-repre-
sented in Computer Science and for classes 
that are traditionally non-interactive. 
www.cs.ubc.ca/people 

Özgür Yılmaz, Assist. Prof., Dept. of 
Mathematics; BSc Mathematics & Electrical 
Engineering, Bogazici University, Istanbul, 
Turkey; PhD Applied & Computational 
Mathematics, Princeton University, NJ, 
USA. Research: My research focuses on 
mathematical problems that emanate from 
applications—mostly, in signal processing. 
Specifically, I work on the approximation 
theory of quantization of redundant expan-
sions, which are widely utilized in the ana-
logue-to-digital conversion of signals. 
www.math.ubc.ca/~oyilmaz

Recent appointments also include:
Ulrich Horst, Assist. Prof., Dept. of 
Mathematics. 
www.math.ubc.ca/~horst
Mark Jellinek, Assist. Prof., Dept. of Earth 
& Ocean Sciences.
www.eos.ubc.ca/public/people/faculty
Ludo van Waerbeke, Assist. Prof., Dept. of 
Physics & Astronomy.
www.physics.ubc.ca/people

Irwin Kenyon Li Murphy Pottinger Wohlstadter Wolfman 

(Photos [Aiello, Friedlander, Murphy]:  
Gayle Mavor)

Yılmaz 
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Faculty of Science: Kudos and News
In 2004/2005 Science faculty 
members won the following 
prestigious academic awards.

Award of Excellence, American Fisheries 
Society (AFS) and Roger Revelle Medal, 
UNESCO Intergovernmental Oceanographic 
Commission
• Daniel Pauly, Prof., Zoology, and Dir., UBC 
Fisheries Centre
Award of Excellence, Natural Sciences and 
Engineering Research Council (NSERC)
• David Dolphin, Prof., Chemistry
Award of Excellence, Phycological Society of 
America (PSA) and ISI Highly Cited Scientist
• Paul J. Harrison, Prof., Botany and Earth & 
Ocean Sciences
Chairman's Award for Career Achievement, 
BC Innovation Council
• Robert Hancock, Prof., Microbiology & 
Immunology and Michael Smith Laboratories 
CRM-Fields Prize for Mathematics, Centre 
de Recherches Mathématiques and Fields 
Institute
• David Boyd, Prof., Mathematics
Dahl-Nygaard Junior Prize 2005, Association 
Internationale pour les Technologies Objet 
• Gail Murphy, Assoc. Prof., Computer 
Science
Doctorat Honoris Causa, University of Paris 
• Nassif Ghoussoub, Prof., Mathematics
EnCana Principal Award, Ernest C. Manning 
Awards Foundation
• Murray Goldberg, Adj. Prof., Computer 
Science
Excellence in Teaching Award, Canadian 
Mathematical Society (CMS)
• Philip Loewen, Prof., Mathematics

Fellow of the American Geophysical Union 
• Edward Carmack, Adj. Prof., Earth & Ocean 
Sciences
Fellow in the American Physical Society
• Robert F. Kiefl, Prof., Physics & Astronomy
Fellow of the UK Institute of Physics
• Moshe Shapiro, Prof., Chemistry and Physics
Gold Medal for Lifetime Achievement, 
Entomological Society of Canada
• Judy Myers, Prof., Zoology and Agri. Sciences
Hoar Award, Canadian Society of Zoologists
• Charles Darveau, PDF, Zoology
ISI Highly Cited Scientist, Plant and Animal 
Science
• Tony Glass, Prof. Em., Botany
ISI Highly Cited Scientist, Agricultural 
Sciences
• Neil Towers, Prof. Em., Botany
New Frontiers in Research Award, BC 
Innovation Council and Researcher of the 
Year, BC Biotech
• Terrance P. Snutch, Prof., Zoology and 
Michael Smith Laboratories
Service Award, Geological Association of 
Canada
• Robert Anderson, Adj. Prof., Earth & Ocean 
Sciences
Smiths Detection Spectroscopy Award, 
Spectroscopy Society of Canada
• Michael Blades, Prof., Chemistry
Solutions through Research Award, BC 
Innovation Council and Squibb Award, 
Infectious Diseases Society of America (IDSA)
• Brett Finlay, Prof., Microbiology & 
Immunology and Michael Smith Laboratories
Women in Science and Engineering NSERC/
General Motors Chair
• Anne Condon, Prof., Computer Science
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Young Innovator Award, BC Innovation 
Council 
• Andre Marziali, Assist. Prof., Physics & 
Astronomy and Michael Smith Laboratories
Young Investigator Award, Boehringer 
Ingelheim
• Laurel Schafer, Assist. Prof., Chemistry
Young Researcher Award, International 
Conference on Continuous Optimization
• Michael Friedlander, Assist. Prof., Computer 
Science

New Associate Dean
R. Grant Ingram, Professor in Earth & 
Ocean Sciences, was appointed Assoc. 
Dean, Strategic Planning and Research in 
the Faculty of Science. He came to UBC in 
1997 from McGill University, where he was 
a senior physical oceanographer. In 2003 
he completed his six-year term of office 
as Founding Principal of UBC’s St. John's 
College.

Science Department Heads News
William Aiello assumed the headship of 
the Department of Computer Science in 
December 2004. He came from AT&T Labs 
to UBC.

Arts and Science Grads '55
Celebrate your 50th anniversary reunion 
on Alumni Reunion Weekend 2005! Sat., 
October 1: Lunch at Green College, hosted 
by Dean of Arts Nancy Gallini and Dean 
of Science John Hepburn. Contact: UBC 
Alumni Association, 604-822-1407, toll free: 
1-800-883-3088, info@alumni.ubc.ca.
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