
ScienceMatters

Arctic Ocean

The link between ice and iron in the  
Arctic Ocean has Jay Cullen intrigued.

This faculty member in the School of Earth, Ocean and Atmospheric Sciences is working to 
determine how melting ice cover may affect the distribution of iron in the ocean, an element 
that all organisms, including algae, need to survive.

Cullen and grad students, Tim Giesbrecht and Elena Ramirez, collected water samples from the 
Beaufort Sea to measure concentrations of trace metals during field stints on Canadian research 
icebreakers in the summers of 2007 and 2009. 

Sea ice plays an important role in the biological productivity of the Arctic. It’s the primary 
source of iron in the remote ocean. The sedimentary iron is picked up from land or the 
continental shelf and carried in the multi-year ice that extends out into the ocean. 

The growth of marine algae is highest at the ice edge during the brief summer period when the 
ice melts and releases its iron. Iron is a nutrient critical to alga growth. Algae are at the base of 
the marine food web, providing the main source of nourishment for fish and marine mammals. 
Algae also remove carbon dioxide from the atmosphere.

“We’re not sure if a change in ice melt will enhance this carbon dioxide exchange or have the 
opposite effect,” Cullen explains. This past summer saw a dramatic reduction in the Arctic’s 
multi-year sea ice cover—down to 30% from the 70% recorded in 2007. He, along with other 
international scientists onboard the icebreaker, were shocked. 

The question has shifted from, “What if the ice melts faster than before?” to, “What if there is 
little multi-year ice at all?” Cullen wonders what will be the source of iron in the remote Arctic 
Ocean then.

“Iron concentrations in Arctic sea water are understudied so our data are some of the first of 
their kind,” says Cullen. “We’re just beginning to study this system. But as the climate warms, 
determining if the Arctic Ocean will support biological communities as productive as historical 
records indicate is a critical question.”
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Jay Cullen collected trace metals from Arctic waters with this rosette  
of sampling bottles.



Opened last September, the Department of Physics & Astronomy’s new Nanofabrication Research 
Facility is putting nano-scale design at UVic on the map. 

“This facility makes us competitive with institutions such as MIT and Harvard,” says Jon Rudge, 
lab manager. “We’re now able to build nano-scale prototypes comparable to what much larger 
institutions do.” UVic researchers in Physics, Biology, Chemistry, and Engineering can now explore uses 
of micro- and nano-fabrication technologies in their work.

Equipped with an Electron Beam Lithography microscope housed in a “cleanroom,” the facility gives 
scientists the tools to design and manufacture structures and devices as small as 50 nanometers — 
that’s 100,000 times smaller than the diameter of a strand of hair. 

Nanotechnology research focuses on manufacturing at the molecular level and is guided by the laws 
of physics. A leading US nanotech scientist describes past efforts at molecular-level manufacturing 
as attempts to assemble LEGO pieces while wearing boxing gloves. Nanotechnology, he believes, will 
enable us to take off the gloves and build extraordinary things. 

Nanoelectronics holds some answers for how we might increase the capabilities of electronic devices 
while we reduce their weight and power consumption. Biomedical researchers might develop 
customized nanoparticles the size of molecules that can deliver drugs directly to diseased cells in your 
body. Nanotechnology may hold the key to making space-flight more practical as advancements in 
lightweight nanomaterials could reduce the amount of rocket fuel required to reach outer space.

“The NanoFab will provide great training in nanotechnology for graduate and undergraduate students. 
It will give students mind-expanding experiences using state-of-the-art technology,” says physics & 
astronomy professor Dr. Byoung-Chul Choi.

On July 1st, the Faculty of Science 
will welcome Dr. Robert Lipson as the 
newly appointed Dean for a five-year 
term. Dr. Lipson comes to UVic from 
the University of Western Ontario 
where he is currently a professor in 
the Department of Chemistry with a 
cross appointment in the Department 
of Physics and Astronomy. Dr. Lipson 
did his undergraduate and graduate 
studies in Chemistry, and his doctoral 
work in Physics, all at the University 
of Toronto.

On behalf of the Faculty, I warmly acknowledge the commitment and leadership 
of Dr. Claire Cupples who served as the Acting Dean since January 2009. During 
this time Dr. Cupples advanced the programs and interests of the Faculty and 
leaves it well positioned for Dr. Lipson’s tenure. 

Dr. Kathy Gillis 
Acting Dean  
Director of the School of Earth & Ocean Sciences

MESSAGE FROM THE ACTING DEAN Fabulous new NanoFab facility 
A place to explore the science of the small

Why carry out medicinal chemistry at a university, when it means competing 
with the billion-dollar research efforts of the pharmaceutical industry? 
“In academic research, the race to get a drug to market is not the prime 
motivation,” answers Dr. Fraser Hof of UVic’s Chemistry Department. 

Hof explains that university-based medicinal chemistry is driven by 
individuals who want to work at the frontiers of medical knowledge and 
participate in the education of a new generation of chemists. 

One such frontier is the complex networks of protein-binding events that 
regulate cell growth. The conversion of normal cells to uncontrollable cancer 
cells results when key binding pathways go awry.

Hof’s research group is in pursuit of inhibitors for three distinct protein-
to-protein interactions that have been implicated in the progression of 
numerous cancers. However, the list of chemical compounds that prevent 
such interactions is short. 

While creating synthetic agents is a promising new approach to developing 
drugs against numerous diseases, it is a Herculean task. How hard is it to 
chemically inhibit the binding of two proteins? Hof’s heard it described this 
way: “Like taping a piece of rice to an elephant to keep it from running into 
another elephant.” The analogy is apt because the molecules that chemists 
build are so small compared to proteins. 

The elephant in medicinal chemistry

Three of the Faculty’s six departments named new Chairs over 
the past few months.

 As of October 2009, Dr. Robert Kowalewski is the department 
Chair for Astronomy & Physics, a position he had held as 
Acting Chair since July 2008. Dr. Kerry Delaney accepted a 
five-year term as Chair, Biology Department on January 1st. 
The Math Department welcomed Dr. Chris Bose for a four-year 
term on January 1st. 

The Centre for Advanced Materials and Related Technology 
(CAMTEC) appointed Dr. Byoung C. Choi for a five-year term  
as Director January 1st.

FAculty NEWS Nanofabrication is the design and manufacture of devices with dimensions measured in nanometers. 
One nanometer is 10-9 meter, or a millionth of a millimeter. (Inset) One side of the “U” in this 
nanofabricated logo is no bigger than a single bacterium. 
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Dr. Cameron reflected in a computer screen showing detail of the syphilis bacterium. 
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Fraser Hof (at right) and his research 
team collaborate closely with several 
biochemistry and cancer-research 
laboratories to translate their 
research into practical advances in 
the treatment and understanding 
of disease. 
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twenty years of adventure 
in science, engineering and technology
A generation of Vancouver Island youth has been touched by Science Venture, the UVic outreach program that 
brings kids aged 6-18 the joys and possibilities of science through hands-on, interactive learning.

Started in 1991 as the brainchild of five engineering students, Science Venture will celebrate 20 years of 
programming this summer. 

It was the first program of its kind in BC. And from that first summer, where 140 kids learned to love the sciences, 
it’s grown exponentially to reach 8,198 kids from grades 1-12 this past year alone.

Melisa Yestrau, Science Venture’s program director, says, “We want to dispel the stereotypes of science, engineering 
and technology. Get kids excited about it when they’re young. Show them that it’s interesting, fun and relevant to 
everything they do in life.”

Science Venture’s remarkable growth would be impossible without the support of UVic’s Science, Engineering and 
Education faculties. The program hires UVic students to teach and facilitate its various programs—from summer 
camps and in-school workshops, to clubs and special events. These students create dynamic, fun programming  
that brings the sciences to life.

“My most vivid memory is the night tours we did with the kids and their parents,” recalls Luc Simard, astronomy 
alumnus and one of the first camp counsellors in 1991. “The kids got a tour of our telescopes on the roof of the  
Elliott building during the daytime and would then come at night with their parents. The parents were as excited  
as the kids.”

The program seeks to reach not only the greatest number of youth, but also a wide diversity through all-girls 
programming, outreach to remote Aboriginal communities, and bursaries.

Yestrau says UVic students often pass her office and remark, “Hey, I did Science Venture as a kid”—proof enough 
that a love for the sciences has touched a generation. 

Researching the mystery 
of syphilis
As syphilis infection rates rise across Canada to more than double 
the rate of 10 years ago, UVic microbiologist Dr. Caroline Cameron  
is one of a handful of researchers in the world studying this  
complex disease. 

Cameron and her collaborators at the University of Washington have 
a patent pending for a new diagnostic test based on a cocktail of 
three antigens that are specific for syphilis. Current testing available 
in Canada can miss primary cases and some late cases, giving  
false results. 

While her testing has shown 100% specificity and sensitivity, access 
to a larger screening bank—one that contains more patients with 
syphilis, related spirochetal diseases and other diseases—is the 
next goal. Knowing one way in which syphilis bacteria are attaching 
to cells and invading them will advance the goal of developing 
inhibitors or even a vaccine. 

Dr. Cameron works in partnership with the UVic Innovation and 
Development Corporation. While she focuses on her research, 
IDC looks for opportunities to move her discoveries from the lab 
to the clinic. By combining advances in proteomics with creative 
investigation, Dr. Cameron is confident she can improve on the 
discoveries of previous generations of scientists. 

The “elephant toothpaste” experiment is one of the many ways kids learn about chemical reactions.

Ph
ot

o  
|  S

cie
nc

e V
en

tu
re



FACULTY OF SCIENCE
Elliott Building, Room 166 
University of Victoria
PO Box 1700 STN CSC
Victoria, BC, Canada V8W 2Y2

Math may hold answers 
to understanding disease 
What does the spread of infectious disease within a population 
and the spread of disease symptoms within a human body have in 
common? Networks. And the application of sophisticated mathematics 
is increasingly helping scientists to grasp the role of these networks 
to better inform public-health policy as well as helping to better 
understand the cause of illness.

This May, UVic’s department of Mathematics & Statistics will host 
a summer school on Mathematics for Biological Networks. As part 
of the International Graduate Training Centre (IGTC) Program for 
Mathematical Biology, this intensive three-week course will examine 
how to apply mathematical models to understand these networks. 

Social interaction and its impact on the spread of infectious disease 
will be the focus of the first half of the course. “The networks of 
interactions are often complex and math is a useful tool to understand 
how they work,” says mathematician Dr. Junling Ma. 

The second half of the course will focus on networks of neurons—the 
conducting cells of the nervous system. Finding the mathematical 
properties of these neural pathways complements biologists’ lab work 
to understand how neuromotor systems are affected. 

“It’s an exciting development, this interface between math and 
health,” says applied mathematician Dr. Rod Edwards. “With a 
mathematical approach we can describe disease and symptoms in  
new ways.” This is the first IGCT course to be hosted by UVic and is  
co-sponsored by MITACS. For more info: www.math.uvic.ca

Telephone 250-721-6102 
Fax 250-721-8676
Email: sciealum@uvic.ca
Web:  http://science.uvic.ca Design  |  UVic Graphic Services 

Researchers debut green alternative 
to chemical herbicides
Using a harmless fungus, UVic biology researchers have successfully developed an environmentally friendly 
alternative to conventional herbicides. The product, Chontrol, is North America’s first non-agricultural 
biological herbicide and will be commercially available this spring.

Developed over a 15-year period by Dr. Will Hintz, Chontrol was designed primarily for clearing woody 
vegetation under rural power-line right-of-ways. Effective on a wide range of tree species, the herbicide  
also has applications for forestry and highway maintenance and is certified for use in both Canada and  
the United States.

Unlike chemical-based herbicides, Chontrol’s active ingredient is a native species of fungus. Mild and 
biodegradable, this product has no effects on trees, wildlife, birds or streams. For the same price as its 
chemical alternatives, Chontrol can keep right-of-ways clear without the risk of affecting wildlife or 
contaminating nearby streams and rivers. It has opened up new possibilities for controlling vegetation in 
sensitive areas where chemical herbicides are banned.

“From an application standpoint, from a price standpoint and from a green standpoint, it’s the preferred 
alternative,” says Hintz, founder of MycoLogic, the UVic spin-off company that holds the Chontrol patent.

Dr. Robin Harkness has dedicated most of his 25-year career 
to the vaccine industry—in particular, the translation of 
basic research into the development of new and improved 
human vaccines. In his current position with Sanofi Pasteur, 
he is responsible for the emerging diseases program that 
includes the development of vaccines against HIV/AIDS and 
tuberculosis. 

After completing his undergraduate degree at Carleton 
University, Harkness went on to train as a microbiologist 
earning a PhD from UVic. Following a postdoc at the 
University of Munich as an NSERC Fellow, he joined the 
University of Tübingen as an Associate Professor in the 
Institute for Microbiology. 

In 1990, Harkness joined Sanofi Pasteur, the vaccine division 
of the Sanofi Aventis Group, which is the world’s third largest 
pharmaceutical company. Sanofi Pasteur is Canada’s largest 
vaccine company. He rose through the company’s ranks in 
successive senior management roles, becoming the Associate 
VP in 2002. 

“It was a privilege to work with Robin in his formative 
years,” says UVic professor emeritus Ed Ishiguro, Harkness’ 
former doctoral supervisor. “He was the hardest working 
grad student I’ve ever had, a quality that endures to this day. 
He was a natural leader back then; his distinguished career 
achievements do not surprise me.” 

Robin Harkness
Associate Vice President, Program Leader, Sanofi Pasteur

Robin Harkness (PhD Microbiology 1985) 
received this year’s Distinguished Alumni 
Award from the Faculty of Science during 
Alumni Week at an awards ceremony 
February 3rd.

Those 
chemistry guys 

The neon pyrotechnics of the 
legendary Dr. Reg Mitchell (aka  
Dr. Zonk) weren’t extinguished 
forever with his retirement in 2008, 
thanks to UVic associate chemistry 
professors Drs. Alexandre Brolo 
(shown here) and Scott McIndoe, 
both of whom stepped up to inspire 
kids of all ages with some seriously 
spectacular scientific secrets. The 
Brolo and McIndoe chemistry duo lit 
up the lab last November with their 
own line-up of levitating magnets, 
foaming liquids and exploding 
gummy bears to raise funds for the 
United Way of Greater Victoria. 
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