1912

Department of Geology
established by John A. Allan

+ The new department presented
a broad hands-on view of the
science to students, while the
faculty members undertook
fieldwork across the province.
Their surveys of the geology and
stratigraphy of Alberta laid the
foundation for the development of
the province’s natural resources.

1920

Vertebrate paleontology

starts at University of Alberta

» John A. Allan acquired dinosaur
and other vertebrate fossils
excavated from the bone-beds

of south-central Alberta by the
famous dinosaur hunter George F.
Sternberg. This acquisition started
the vertebrate fossil collection of
the University that now totals
more than 1000 species and
44,000 specimens.

1922

Maps of the coal fields of
Alberta published - Throughout
his career, even when it wasn’t
obvious, John A. Allan, chair of

the Department of Geology, was
convinced Alberta’s economic
future lay in natural resources. Allan
was instrumental in conducting the
original survey of the Drumheller
Coal Fields and then publishing the
first maps of Alberta’s coal fields.

1925

Geological map of Alberta

+ The publication of the geological
map of Alberta was the culmination
of the early fieldwork of the
department. It encapsulated

the geological framework of the
entire province and set the stage
for advances in the scientific
understanding and economic
utilization of Alberta’s mineral
wealth.
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1947

Oil discovered at Leduc

+ EAS Professor Emeritus

Charles R. Stelck is considered a
founding father of Alberta’s energy
industry, having helped to guide
the discovery of oil in Leduc.
“Everybody else was drilling blind,
but we were actually looking for the
reefs. That was how we found the
Leduc deposits.”

1957

Department of Geography
established by William C.
Wonders  The Department
of Geography offered physical,
applied, and human geography,
a specialization in meteorology,
and developed western Canada’s
premier map collection. As an
integrative discipline straddling
both the physical and social
sciences, it provided a spatial
perspective on the dynamics

of a rapidly-changing world.

1957

Geochronology begins at

the University of Alberta

+ Geochronology is.the scientific
study of the absolute ages

of rocks using radioisotopes.
From this beginning, EAS built
geochronology into a major
strength of the department and
is now a world leader in this
research area.

1960

Canadian Circumpolar Institute
(CCI) « The Canadian Circumpolar
Institute promotes interdisciplinary
research and education about
northern and polar research at

the University of Alberta, serving
faculty, students, residents of
circumpolar regions, government,
industry, and the public.
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1965

Vertebrate Paleontology
Program starts - The vertebrate
paleontology program of teaching
and research was established by
the then Departments of Geology
and Zoology, and built on the
University’s collection of fossil
vertebrates that had started.in
the 1920s.

1988 .

Superpress installed
+ This national user facility, unique
in Canada, consists of equipment
that simulates conditions in
Earth’s upper mantle. Experiments
undertaken at high pressures and
temperatures with this instrument
rovide unparalleled insight into

> deepEarth.

1991 —
Diamonds found in (!,‘-_l nada’s '
North"* The discoveryiof &
diamond-bearing kimterlites |}
in Canada’s North started a ne
industry for the country, and
catapulted it into the position
of the third-largest diamond
producer worldwide.

(eas
Earth &
Atmospheric
Sciences

1995
Department of Earth &
Atmospheric Sciences formed

+ EAS was formed by the

merger of the Departments

of Geology and Geography.

It offers an interdisciplinary
approach to teaching and
research in atmospheric sciences,
environmental earth sciences,
human geography and planning,
paleontology, and solid

earth sciences.
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- The « u- “on of over 6000m

e by Shell Canada laid
otindation of EAS’s drill core
collection. The support of Shell
Canada has provided an important
facility in which to train students

in reservoir description and provide

them the opportunity to gain
hands-on experience with+
subsurface samples.

2003

De Beers Laboratory for Diamond
Research opened

+ The generosity of De Beers
Canada established the Laboratory
for Diamond Research in EAS. The
lab’s research expands scientific
understanding of diamond
formation and provides insights that
help industry to locate diamond
deposits and to predict their quality.

local, natlonal, and international
scientific collaborators, government
agencies, and commercial users.

2006

Centre for Earth Observation
Sciences (CEOS) founded

+ CEOS uses remote sensing,
intelligent image analysis, and
spatio-temporal data management
to undertake research in
environmental change and resource
management. CEOS provides
information and support to Alberta’s
natural resource industries and
public sector agencies that provide
stewardship, set policy, and identify
long-term strategies.

2007

Institute for Space Smence,
Exploration and Technology
(ISSET) established < ISSET was
established as a hub to drive space
and planetary science exploration,
dlscovery ‘and development through
partnersh|e,s and collaborations.

2009

Integrated Petroleum
Geosciences (IPG) Program
inaugurated - IPG brings together
geophysics and geology to address
the complexities of petroleum
exploration and production. Guided
by the needs of industry, the IPG
comprises a single-year course-
based M.Sc., offered jointly by

the Departments of Earth and
Atmospheric Sciences,and Physics.

2010

Canadian Centre for Isotopic
Microanalysis (CCIM) officially
opened + CCIM provides
academia, government, and
industry with the capability

to measure isotopes at the

| microscopic scale. Its.centerpiece

is the Cameca IMS-1280 ion
microprobe. Research at CCIM
is focused on resources, but
includes biogeochemistry and
geochronology.

2010

Canada Excellence Chair in
Arctic Resources awarded

« EAS was awarded one of

19 CERC positions, with the
appointment of Professor Graham
Pearson to undertake research

in Arctic resources. In 2012 the
Arctic Resources Geochemistry
Laboratory opened, integrated with,
and expanding CCIM.

]

_energy structure.

2011

Centennial Centre for
Interdisciplinary Science

(CCIS) opens * CCIS is

a signature LEED-certified
building that sets the stage for
interdisciplinary collaborations

by five research groups within

the Faculty, across campus, and
around the world. New lecture
halls and teaching labs provide an
unprecedented learning experience
for students campus-wide.

2012

Planning Program launched

+ As a partnership with
municipalities and the planning
industry, the Planning Program was
established to embrace Alberta’s
sustained growth. The Program
addresses a shortage of planners
by providing students with both an
Arts and a Science stream of study
that comprises classroom studies
and applied field experience.

2013

Campus Alberta Innovation
Program Chair in Enhanced
Geothermal Energy * This chair
undertakes research to develop
and advance methods and
technologies for geothermal use
in Alberta. Geothermal power is’
clean, sustainable energy that can
be utilized for direct heat use or
electricity production, and forms
part of the province’s modern

-
-

2013 J)u;,

Engang Chairi Water

Resources established i

 This acad@mlc position will serve
as the catalyst for comprehensively
documenting, analyzing and
protecting groundwater systems
in'Alberta. EnCana describes the
University of Alberta as a leader in
developing new waysto assess the
impact of industry on water quality.
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investigates the forces and interactions in the atmosphere and oceans that shape
weather and climate.

explores past and present environmental changes, including any
relationships to human activity.

is the study of the materials that make up the Earth and planets,
and the processes that formed and shape them.

examines the relationships between societies and the constructed or built environment
and the natural environment.

interprets the evolution and behaviour of life over geologic time. This research looks back
hundreds of millions of years over the fossil record to the present day’s astonishing diversity of organisms.

Dr. John A. Allan

Br.John A. Allan founded the Department of Geology at the University of Alberta in
1912, and subsequently helped establish both the Alberta Research Council and the
Alberta Geological Survey. During his 37-year academic career, he published more
than 100 research papers and created one of the best geological collections in the
country. He meticulously photographed his many field trips, with the University of
Alberta Archives holding almost 7,000 of his negatives. Mount Allan in the Rocky
Mountains was named in his honour in 1948. Dr. Allan remained the head of the
Department of Geology until his retirement in 1949.

Dr. Robert E. Folinsbee

Dr. Robert E. Folinsbee joined the Department of Geology in 1946. During his time
as chairman, from 1955 to 1969, he built the department into a well-staffedand
enviably equipped centre of excellence.that gained international stature. He made
important contributions in the fields of geochronology, ore deposits, and meteoritics,
and founded the meteorite collection at the University of Alberta. His enthusiasm and
knowledge were passed on to many successful exploration geologists in the spheres
of base metals, gold, uranium, and diamonds. In recognition of his accomplishments,
he was made an Officer of the Order of Canada in 1973.

Dr. Charles R. Stelck

Dr. Charles R. Stelck was appointed to the Department of Geology in 1946 to teach
returning veterans. Now Professor Emeritus of the University of Alberta, he has served

- f q . Canada for more than fifty years as a teacher, a founder of the Canadian petroleum
A g - industry, and an jinternationally. renowned research scientist. He is one of Canada’s
- ' preeminent geologists. Among his many awards and honours are Officer of the Order
r ,'- of Canada (1997), and Inductee of the Petroleum Hall of Fame (2005). He has been an

inspiration and a role model to thousands of students over the last three generations.

Dr. William C. Wonders: 7

Dr. William C. Wonders founded both the Department of Geography at the University
of Alberta in 1957, and in 1960, the BorealInstitute for Northern Studies (now the
Canadian Circumpolar Institute). His research, teachlng publications ‘and consulting
work centred on'the North (including Canada and Scandinavia), native lahd claims;; ,.F"' -]
and the Atlas of Alberta. This focus on the North has continued to be'a strength of 3
EAS to the present day. For his many accompllshments he received both the Orders i
of Canada and the Queen’s Jubilee Medal
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Geo Fingerprinting

By Lucas Habib
Karlis Muehlenbachs (earth & atmospheric
sciences) began his studies in the field around
1994. Earl Jensen, an engineer for the oil company
Amoco (now part of BP), called him to discuss the
problem of abandoned oil wells near Lioydminster
that were leaking gas. “I had no idea it was even a
problem,” Muehlenbachs recalis.

As he began to investigate, he and his
graduate student Kathleen Rich developed a
way to identify the layer in the geological strata
from which a gas is emerging. Using stable
isotope analysis—a technique increasingly used
in ecology, archaeology, law enforcement, and
many other fields—they were able to *ingerprint”
a gas and peg it to a unique depth in the Earth’s
layers. In the Amoco case, Muehlenbachs and Rich
determined that the gas leaking to the surface

wasn't from the production target area, but
instead from shallower depths due to leaks higher
up in the well. They then developed a technique
to improve the sealing of the well columns, which
has since been commercialized by an Edmonton
company. In recent years, Muehlenbachs has
been able to apply this same analytical system to
methane leaking from fracking operations.
Muehlenbachs believes that this is a perfect
case for the value of academic research. “We
have a vast pool of knowledge that industry
can draw on to solve an actual problem, based
on pure academic lilywhite research,” he says.
“Society doesn't always value scientific research,
but you need that knowledge to tap into—
using theoretical insights, you can solve huge
engineering problems.” ©

An ear to the ground
to reduce impacts from fracking

By Lucas Habib
Hydraulic fracturing, better known as fracking, is
getting an awful lot of press these days. It's been
lauded for opening up unconventional gas reser-
voirs to development—the reason that some are
predicting the US will achieve energy indepen-
dence in about 20 years. But it has received plenty
of criticism as well for negative environmental
effects—clandestine chemical compounds being
pumped into the ground where they could be
affecting groundwater reservoirs. Two University
of Alberta researchers are working to reduce some
of the negative outcomes of fracking by helping
industry to minimize unintended consequences.
Geophysicist Mirko van der Baan {physics)
is a great listener. For 15 years, he's been using
microseismology to eavesdrop on oit and gas pro-
duction deep beneath the ground. When energy
companies use hydraulic fracturing, they inject
large quantities of highly-pressurized water and
chemicals into the earth to shatter the rock, creat-
ing permeable pathways for gas to trickle back
to the well. All that pressure can also affect the
geology of the remaining rock through compac-
tion and shearing, which can have implications for

a gas field’s future production.

Van der Baan, though, has helped develop
a technigue to monitor these “miniature
earthquakes” happening underground and to
determine how they change the geology and

r “Geophysics puts a

lot of emphasis on
critical and analytical
thinking—we need
people from many
different disciplines
who are interested in
every aspect of this
research.”

o —

mechanics of the reservoirs and rock surrounding
them. Along with collaborators from industry, the
University of Calgary, and a team of 30 graduate
and undergraduate students, van der Baan is

“Society doesn't
always value
scientific research,
but you need that
knowledge to

tap into—using
theoretical insights,
you can solve

huge engineering
problems’

conducting experiments that he hopes will
increase the energy industry’s efficiency.

In August, the team installed geophones—
miniature versions of the seismographs used to
monitor earthquakes—into a borehole on a Cono-
coPhillips wellsite a few weeks before hydraulic
fracturing began. Since then, they have been
monitoring microseismic activity during fracking,
after fracking has ceased, and before it began
(natural background microseismic activity). “it has
really let us see how the whole cycle works,” says
van der Baan. He hopes that once they under-
stand the process, they will be able to make key
recommendations to industry on how to optimize
water usage—it's possible, for example, that far
less water could be used to achieve the same
results. Van der Baan also hopes that their results
will help optimize horizontal well spacing on the
landscape. “We hope to predict how far from the
wells a reservoir will be drained, which may result
in a reduction in the number of wells,” he says.
“Geophysics puts a lot of emphasis on critical and
analytical thinking—we need people from many
different disciplines who are interested in every
aspect of this research.” ©
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