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EARTH SCIENCES

Chair’s Message
It’s been another busy and exciting year in the department. Welcome
to this year’s newsletter to catch up on some of the news.
I am on a research leave for all of 2016, but Professor Grant
Henderson kindly agreed to step in as Acting Chair for the year (he
may be regretting his decision by now…). Helping Grant with the
leadership of the department are Associate Chairs Professor Becky
Ghent (Graduate) and Professor Uli Wortmann (Undergraduate).
We are very pleased to welcome Professor Qinya Liu to the
department. Qinya’s research expertise is in seismology, using
theoretical and computational techniques to explore a range
of problems in global and applied geophysics. It is excellent to
bring a dynamic young geophysicist to the department, especially
as our geophysics program is rapidly growing. We also welcome Scott Moore as our new Graduate and Undergraduate
Administrator. Scott brings a wealth of experience from prior positions with the School of Graduate Studies and Simcoe Hall.
At the same time, we have lost two members of the department—Professor James Brenan moved to Dalhousie University
and Lynn Slotkin retired in December—and we wish them the best in their future endeavours. Also, after a long and very
distinguished career in research and teaching, Professor Ed Spooner has signaled his intent to retire. Even before he has
retired it is genuinely difficult to imagine the department without Ed. I checked, but unfortunately my powers as Chair do
not extend to preventing someone from retiring! Integral for us will be to make excellent young new faculty hires, in the
important petrology and ore deposits disciplines for which we have already begun planning.
Major expansions in student numbers and faculty over the past few years mean some major changes to space and infrastructure.
We have begun to take over the SW annex to the Earth Sciences building as a significant addition to our real estate footprint
on campus. We are building a new cold room for research samples in the basement, a new research lab for Miriam Diamond
on the second floor, and will be making substantial renovations to modernize our seminar room and one of the first floor
classrooms.
As is normal, a long list of awards marks the exceptional contributions of our departmental members to research, teaching,
and service. I will leave you to read through these but I wanted to highlight Professor Zoltan Zajacz for winning the 2015
Waldemar Lindgren Award from the Society of Economic Geologists. It is especially heartening that Zoltan, as our most
recent hire, continues the strength and excellence of the department in ore deposits research.
Our programs continue to flourish at both the graduate and undergraduate levels. Our strong emphasis on field education
continues with the on-going generous support of our Explorers Annual Fund for Field Education. Included his year are trips
to the SW U.S., Barbados and St. Lucia, and China, in addition to our regular field camps to Whitefish Falls, Deep River,
and Benny Belt. Without the kind support of alumni and friends for the Explorers Annual Fund, these trips would not be
possible. Sincere thanks also to new and ongoing support for all of our graduate and undergraduate student scholarships,
too numerous to name here. The student award lists in the Newsletter give some idea of the broad impact these are making
in supporting our graduate and undergraduate students in their programs.
Our cumulative research and teaching excellence and donor support continue to augment our status as a leading department
in Canadian and global rankings. The primary University global rankings that breakdown academic disciplines including
the 2015 Quacquarelli Symonds (QS) Ranking, National Taiwan University 2015 Ranking, and 2015 US News and World
Report all list UofT Earth Sciences among the global leaders and unanimously as top-ranked among Canadian universities.
There are many measures of quality in research and teaching, but it is gratifying to see our strength in geosciences reflected in
global comparisons. It is important to recognize that these successes have been achieved by the combination of our current
efforts as well as the past and ongoing accomplishments of all our tremendous alumni.
Finally, sincere thanks to Professor Emeritus Henry Halls as Editor and Karyn Gorra as Assistant Editor for assembling yet
another fantastic Newsletter publication—please enjoy it.
RP
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The old French Capital of St. Lucia,
Soufrière, lies in a depression formed by a
giant volcanic sector collapse when about
30 cubic kilometres of the seaward flank
of a ~ 0.9 – 1.7 Ma stratovolcano plunged
into the Caribbean. The famous Pitons, two
dacite lava domes, are in the background
and formed after the sector collapse.
Photo: Victor Chen

5:00 – 7:30 pm
We look forward to seeing you!
Hosted by The Department of Earth Sciences
and the Lassonde Mineral Engineering Progam
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Awards
Our Congratulations to all on their achievements!
Digby McLaren Medal awarded to Andrew Miall
Yet another honour has been bestowed on Andrew Miall! The Digby McLaren
medal is awarded by the International Commission on Stratigraphy to a scientist
who has made contributions to stratigraphy of international importance and
sustained over a number of years. This year it was awarded to Andrew (at left in
photo) at the Second International Congress on Stratigraphy in Graz, Austria.
Part of the citation reads:
“Andrew Miall is one of the most influential scientists in the fields of
sedimentology, stratigraphy and basin analysis, with an extraordinarily prolific
record of published work. His original research articles, reviews and textbooks
have helped generations of young scientists, and have shaped the science of
sedimentary geology as we know it today. His illustrious career over the past
four decades has led to an unprecedented world-class profile and international
recognition.”
Ward Neale Medal awarded to Nick Eyles
Nick Eyles was awarded the E.R.Ward Neale Medal by the Geological Association
of Canada (GAC) at the May 2015 Joint Assembly meeting in Montreal for
“sustained outstanding efforts in sharing earth science with Canadians” and
“recognizes outstanding efforts to communicate and explain geoscience to the
public”. He was on the road with the Canadian Broadcasting Corporation for
seven months in 2009-10 as host of Geologic Journey, a five part ‘Nature of Things’
series with David Suzuki. ‘Tectonic Europe’, ‘Along the African Rift’, ‘Pacific Rim
West’, ‘Pacific Rim: The Americas’ and ‘Asia: Collision Zone’ aired in late October
2010. The series involved filming in 23 different countries and has been one of the
most watched CBC documentaries to date: a re-airing of ‘Pacific Rim West’ in the
wake of the March 2011 Tohoku Earthquake in Japan had more than 1 million
viewers. The series was nominated for 3 Gemini awards and according to the
GAC ‘No other single Canadian Earth Science outreach effort has ever reached as
many people, or has had as great an impact as the Geologic Journey series.’ It was
the culmination of much work under the leadership of Michael Allder, the then
Executive producer of the Nature of Things, and was a life-altering experience
for many of those who worked on it. A new program, on the Californian drought
‘Running on Empty’, hosted by Nick, will air on the Nature of Things in the fall of
2016.

Zoltan Zajacz receives the Lindgren award
Professor Zoltan Zajacz has been chosen as the 2015 recipient of the Waldemar Lindgren Award
by the Society of Economic Geologists. The award is “offered annually to a young scientist
whose published research represents an outstanding contribution to economic geology”. It will
be presented to Zoltan at the SEG 2016 Conference in Çeşme, Turkey next September. Zoltan,
who will be the 49th recipient of this award, joins past departmental recipients Steve Scott and
Ed Spooner.
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Grant Henderson, a newly-elected Fellow of the
Mineralogical Society of America

Barbara Sherwood Lollar becomes a Fellow of the
American Geophysical Union

Grant Henderson has become a
Fellow of the Mineralogical Society
of America, which is awarded to
members who have “contributed
significantly to the advancement
of mineralogy, crystallography,
geochemistry, petrology, or allied
sciences and whose scientific
contribution utilized mineralogical
studies or data.” Grant is one of
thirteen new Fellows designated for 2015 by the Society.

A prestigious milestone of a scientist’s
research career is to become a
Fellow of the American Geophysical
Union. Barbara Sherwood Lollar
was recognized in December 2015
at the Honours Tribute of the AGU
Fall Meeting in San Fransisco
“for outstanding contributions
to understanding the subsurface
carbon systems and energy sources
required for sustaining life in extreme environments”

SGA-Newmont Gold Medal to Steve Scott

University of Toronto Teaching Fellowship awarded
to Charly Bank

Emeritus Professor Steve Scott was awarded the SGANewmont Gold Medal by the Society
for Geology Applied to Mineral
Deposits at a ceremony during the
society’s 50th anniversary biennial
meeting in August 2015 in Nancy,
France. The medal is a lifetime
achievement award for his research
and teaching in experimental
sulphide petrology, ore deposits
geology and exploration of the deep
ocean floor. His work on the seafloor discovered a base and
precious metal sulphide deposit that is expected to be mined
by a Canadian-Australian company starting in 2018 and has
led to a multibillion dollar industry. Steve is the fifth person
and first Canadian to receive this prestigious medal.

Charly Bank has been awarded a
UofT Teaching Fellowship for 201516. This pilot project offered by the
Office of the Vice-president and
Provost is “designed to develop and
cultivate leadership and mentoring
skills, capacity-building to support
teaching effectiveness, pedagogical
innovation and research, and will
engage Fellows in a pedagogical
project”. Only one Senior Lecturer
and one Lecturer were chosen at the University, and Charly
was selected as the recipient for the former category — a
truly significant achievement.
With the Fellowship, Charly will undertake a year-long
residency at the Centre for Teaching Support & Innovation
(CTSI) that started in July 2015. This is an excellent
recognition for Charly and will be a wonderful development
opportunity for him (and consequently, the department).

Riaz Ahmed receives the 2015 Dean’s Student Life
Award
Our Friendly Face at the Front desk, Riaz Ahmed, received
the 2015 Dean’s Student Life Award in a ceremony at Hart
House.

Faculty Promotions
Jim Mungall was promoted from Associate to Full Professor.

The award “recognizes an
administrative staff member
who has improved the quality
of the student experience in the
Faculty of Arts & Science”. We
would even extend this beyond
student experience to recognize
Riaz’s excellence in connecting
and communicating with all staff,
faculty, and students.

Bridget Bergquist has received tenure and has been
promoted to the rank of Associate Professor.
Grant Henderson has been appointed Acting Chair while
Russ Pysklywec is on administrative leave.
Ulrich Wortmann has been appointed Associate Chair,
Undergraduate Studies.
Jochen Halfar was appointed Associate Chair (in 2014) of
the Department of Chemical and Physical Sciences at UTM.
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James Brenan has Moved On
After 19 years in the
department, Professor James
Brenan has left us. As of
January 1st, James is the new
departmental Chair for the
Department of Earth Sciences
at Dalhousie University. James
joined our department in July
of 1996 as a contractually
limited term appointment and
then as Assistant Professor
in 1998, becoming Associate
Professor in 2003 and Full
Professor in 2013. James has been an outstanding member
of the department throughout his tenure here at U of T.
Any undergraduate or graduate student who has taken one
of his courses will attest that he has been an exceptional
teacher and mentor. He won the Dean’s Outstanding
Teaching Award in 2004, in recognition of his commitment
and enthusiasm for teaching. Despite being primarily an
experimentalist he has been instrumental in re-energising,
both the undergraduate and graduate field experience
having organised and led a number of field camps and field
trips over the years. James’ research has primarily involved
experimental geochemistry, particularly trace element
partitioning in magmas, differentiation of the Earth and the
development of the magma ocean. He is widely recognised
internationally as an expert in these fields having won a

A group gathered at the PreNup Pub to say farewell to
James and Josée. Several events were held by many
friends and colleagues who are sad to see James leaving
but happy to wish him success in his new role.

number of prestigious awards including the Julian Boldy
Award for Best Paper in Mineral Deposit Research, 2012;
Hawley Medal, for Best Paper in the Canadian Mineralogist,
2003; Young Scientist Medal, Mineralogical Association of
Canada, 2002; a Premier’s Research Excellence Award in 2000
and the Mineralogical Society of America Award in 1998,
given to young researchers in recognition of outstanding
published contributions to the science of mineralogy. James
will be sorely missed in the department by everyone from
undergraduates, to graduates, faculty and staff. However,
we all wish James, Josée and daughter Catherine all the best
in their new and exciting adventures in Halifax and the
Maritimes, an area they have visited often on annual holidays
for many years.

Grant Henderson

Earth Sciences welcomes Qinya Liu
Qinya Liu, an Assistant
Professor of Geophysics in
the Physics Department
since 2008, has been crossappointed to the Earth
Science Department as of
July 2015. Qinya did her
Doctoral and Post-Doctoral
work at Caltech and Scripps
Institute respectively.

sharper and more robust images of subduction zones. A
particular focus is the Aleutian subduction zone of Alaska
and the nature of its eastern terminus with the Yakutat
accreted terrane, where it must somehow join with the Haida
Gwaii(formerly Queen Charlotte) Islands transform fault.
She will be employing teleseismic signals (those coming from
distant earthquakes), and also the transportable component
of several 100 seismic stations of the USArray, a 15 year
program to place a dense network of permanent and portable
seismograph stations across the continental USA. It is part of
Earthscope, a multi-disciplinary program to study the crust
and mantle of the US continental crust, the inspiration for
which was the earlier highly successful Canadian Lithoprobe
program. USArray has now completed coverage of the USA
south of Canada and will be moving to Alaska which will
provide Qinya with a high resolution data set of previously
unimaginable proportions!

Her main research is in
the utilization of newly
developed numerical tools
of seismic wave simulation
to improve imaging capabilities of the subsurface. More
specifically she is applying these new techniques to produce
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Joubin James Visiting Professor
Since 2014, Jens Herrle and Jörg Bollmann have been exchanging students and co-teaching
graduate and undergraduate courses within the DAAD strategic partnership program between
the University of Toronto and the Goethe-University Frankfurt. To further expand the teaching
and research collaboration between colleagues at U of T and the Goethe University, Jens Herrle
has been invited to the U of T as a Joubin James Visiting Professor until the end of February 2016.
Jens is currently a Professor of Paleontology and Biogeochemistry at the Goethe-University
Frankfurt, Germany and specializes in Ceno- and Mesozoic process studies of extreme greenhouse
and icehouse conditions. His research includes bio-chemo-stratigraphic, paleoceanographic
and paleoecologic studies to gain rigorous insights into causes and consequences of major
perturbations in the Earth system as documented, for example, by the burial of massive carbonrich sediments (Oceanic Anoxic Events) during the early Cenozoic and Mesozoic.

Backpack to Briefcase - an Alumni Networking Event
The Faculty of Arts and Science’s Backpack to Briefcase (b2B)
program provides opportunities for students to understand
their education in a broader context — opening discussions
with alumni, faculty members, staff and peers about life after
graduation. Two b2B mentorship meals were held at the
Faculty Club and attended by a number of alumni working in
various fields (see below), students and professors. Students
enjoyed the opportunity to receive sound advice on how to
build a career and alumni shared stories about their journeys
to success.
2015 was the third year that the Department of Earth
Sciences has been involved with b2B, and it continues to be
an immense success for the students attending. Our thanks to
the alumni, faculty and student participants at these events!
Visiting Alumni on: March 30, 2015

November 5, 2015

Robert Borowski
Equity Research Analyst – CFA Level 2 Candidate
HBSc 2010

Iain Allen
Senior Manager, GIS – Barrick Gold
BSc Forestry 1980 / BSc 1983

Leif Nilsson
Vice President, Metals and Mining Investment Banking –
Macquarie Capital
HBSc 2006

Heather MacDonald
BD Lead / Project Manager / Mining Client Account
Manager – CH2M HILL
BSc 1997 / MSc 1999

Linda Wrong
Director, Environment – Hudbay Minerals Inc.
BSc 1986

Veronica Di Cecco
Mineralogy Research Technician – Royal Ontario Museum
HBSc 2011 / MASc 2013
Jennifer McKelvie
Geoscientist - Nuclear Waste Management Organization
HBSc 2000 / MSc 2002 / PhD 2007
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Lynn Slotkin Retires
Sometimes irascible, often deliciously irreverent and
humourous, sometimes brusque, bordering on bluntness, but
always with the students’ best interests at heart, Lynn Slotkin
has retired from the Department after 23 years of staunch
service as the Administrator, Graduate/Undergraduate
Programs. Generations of students have visited Lynn in her
office but how many of them have been aware of Lynn’s other
life? The contrast between this and her office work is captured
in our two pictures of her. The first is an intimidating façade
often presented to students and faculty, particularly those
remiss on registration requirements, and the second, her
love of theatre. Here is her story in her own words:

there was only one other applicant - Richard Ouzounian
who had a huge theatre profile in the city. He got the job,
but in doing so left the CBC where he was doing reviews
for their show, Here and Now. Although we had never met,
he recommended me for the CBC vacancy, which, after a
successful audition, I held for 10 years until CBC cancelled
all live performance reviews. I then went to CIUT 89.5 FM,
the U of T radio station where I have been doing reviews and
interviews for the show CIUT Friday Morning.

“I learned about the beauty of rocks by working for so long
in the Department of Earth Sciences (formerly Geology). I
learned about the difference between a rock and a hard place
by going to the theatre. I have always lived two separate
lives; my theatre life and my working life. My mother first
took me to the theatre. It was a pre-Broadway production
of the musical Oliver at the O’Keefe (now Sony) Centre. It
was a Saturday afternoon in November. We were late. As we
clomped down the aisle we were given the evil eye by the
actor singing. I have never been late since!

When wearing my University hat, I love working with
students. I love the promise of them; their enthusiasm
and when they discover the subject they love and their
commitment. That hasn’t changed over the years. What has
changed is the pressure on them. Many must work to pay
for their undergraduate tuition and this increased burden
leads to psychological help and counselling. Graduates are
funded but they too have their pressures. Research must
be completed in four years when their funding runs out;
experiments take time and often don’t work out. The students
are here long hours. Writing their theses is difficult. Sleep is
rare. They soldier on. I love that. When a Ph.D. student is
about to face the final committee, a hug for good luck is in
order. A glass of bubbly is the well-earned reward!

My life exploded that day, being transported by that show
and the experience of seeing it. When it finished I was heartsick and wanted that euphoric feeling back and so went to
the theatre every weekend and discovered so many Toronto
theatres. After high school I found a job as a file clerk in
the admissions office of York University, the very university
I wanted to attend. I was admitted into the Theatre Studies
program, not the acting stream because I had no talent and
not the designing stream (set or costumes) because you have
all seen my office and how I dress. Instead I chose History,
Theory and Criticism of Theatre. One day in my second year,
we had to write a character analysis for a part in a play and
a description of the set. I chose Amanda Wingfield in The
Glass Menagerie. The stuff poured out of me as I described
her and the set. I had found my calling! I would be a theatre
critic and pass on to others my love of theatre!

Undergraduates taking an Earth Science course as a breadth
requirement give me the most laughs. Often commitment is
lacking because Earth Science is not their Major. When a test
looms, so does ill health. We undergraduate administrators
have learned to recognize the names of shady doctors who
charge students for the Official Doctor’s Certificate often
without examining them. We require a letter explaining in
detail how their illness prevented them from writing the test
or handing in their assignment on time. I have had letters
that vary from vague (“I was sick”) to excruciating detail of
every cough, sneeze and involuntary excretion. It’s almost
like reading a play! Sometimes they shuffle into the office
carrying their illness with them, looking suitably sombre
and weak before slumping into a chair. This is where my
working life melds with my theatre life. I read their letters

I wrote reviews for the University newspaper and for small
publications, but then I started to write my own theatre
newsletter “The Slotkin Letter” about plays seen in Toronto,
in Stratford, Ottawa, Montreal, and internationally in New
York and London. My letter was profiled in the theatre
program of the Royal Alexandra Theatre, which then led to
interviews with the CBC, on Fresh Air. One of the recipients
of my Letter was William Littler, the music critic emeritus
of the Toronto Star. He gave it to the Editor of the Star who
then invited me to audition for the paper’s Theatre Critic,
a job that had just become available. When I auditioned,
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Class of 2015
Doctor of Philosophy (Ph.D.)
Lisa Douglas
Allison Enright
Veronika Shirokova
Renjie Zhou

Master of Applied Science (M.A.Sc.)
Carol Cheyne
Nathaniel Walsh

Master of Science (M.Sc.)
Volodymyr Andrienko
Thomas Boag
Carter Grondahl
Joseph Housam
Chen-Yu (Hawkin)Hwang
Mariea Kartick
Kirill Kompaniets
Haris Majeed

Arjan Mann
Shilika Mathur
Man Ching (Quincy) Poon
Keith Salamon
Neal Sullivan
Weiqi Yao
Andrew Zajch

Bachelor of Science (B.Sc.)

to a background of snorts and sniffs. I silently pass a box of
Kleenex to them. Occasionally a cough, so well-timed, but
so lacking in theatrical reality that I am tempted to make a
sarcastic remark, but resist. If not a cold, then a death in the
family, usually a grandparent. A student came in to say that
his grandmother had died. I offered condolences and asked
for a letter giving details and a copy of the death notice/
certificate, as per University policy. He asked if I wanted him
to bring in the body as well (pause, blink). I said “no only
what I asked for”. I never saw him again.

Oluwabukola Adeynika
Michael Akoi Nyuon
Andrew Apostoli
Erika Carcone
Shu Chen
Amar Doshi
Luke Graves
Suk-Il Darren Hong
Zachary Kotowych
Janopa Kulenthriran
Mikhael Lamont

As more professors retire, and younger ones replace them,
I have noticed a difference over the years. We are all being
overwhelmed. We are buried in e-mails, requests, deadlines,
procedures that constantly change, necessitating ever more
procedures. Reminding people of deadlines, process, and
rules is the norm. Sometimes it feels like daycare. But even
with everyone being busy and in their own world of research,
our faculty care about their students, both graduate and
undergraduate. They will go to the wall for them. I’ll miss
that. I’ll also miss seeing former graduates who come back
to say hello.”

Hee Jo Lee
Michael Maloney
Benjamin Mayers
Avery Noonan
Asheley Reynolds
Roberta Sears
Daniel Swiatek
Daphne Sze
Jonathan Warner
Patrick Watt
Robin Wolf

We all hope, Lynn, that you will also come back and say hello
and regale us with the latest awful show you have seen!
Some of the Class of 2015 and friends celebrate at the
annual semi-formal in the Faculty Club

Henry Halls, Lynn Slotkin

9

Undergraduate Student Awards
NSERC Undergraduate Student Research Awards
Michelle Lee		
Avery Noonan
Garnet Lollar		
Konstantinos Papadimitrios
Jesse Manna		Stephanie Vaughn
		
University of Toronto Excellence Award

The Garnet W. McKee-Lachlan Gilchrist
Scholarship
Luke Graves
The Dr. E.T. Tozer Scholarship in (Triassic)
Stratigraphy/Palaeontology
Lingeswaran Rama Moorthy

Sabastien Dyer
Xueya Lu

BPP-University of Toronto Women’s Association
Scholarship in Earth Sciences
Shanelle Phillip

Coleman Gold Medal in Geology
Patrick Watt

Student Industry Field Trip (SIFT) — offered by
the Canadian Society of Petroleum Geologists
Stephanie Vaughn

The Wesley Tate Scholarship in Geology
Patrick Watt
The Edward Blake Scholarship in Earth Sciences
Ewen Liew

Student Industry Mineral Exploration Workshop
(S-IMEW) — offered by the Prospectors and
Developers Association of Canada
Joseph Vrzovski

The James P. Nowlan Explorers Fund
Undergraduate Scholarship
Michelle Lee

Student Awards Night

The Daniela and Alexander Tintor Undergraduate
Scholarship
Sam Edwards
The Nicholas Wemyss Undergraduate Explorers
Fund Award
Konstantinos Papadimitrios
The Alexander MacLean Scholarship in Geology
Stephanie Vaughn
The Daniel Wilson Scholarship in Earth Sciences
Yong Kiat (Alan) Lee
The Roger E. Deane Memorial Scholarship in
Geology
Michelle Lee
The H.V. Ellsworth Undergraduate Award in
Mineralogy
Julia Field
The Don Salt Scholarship
Erica Veglio
Geological Association of Canada Student Prize
Robin Wolf

Top: Becky Ghent and Grant Henderson hand out award
certificates at the second annual Student Awards Night
held at the PreNup Pub in October. Bottom: Guests Joan
and Steve Scott, on right, who have a scholarship named
in their honour enjoyed visiting with the students and staff.

The Joubin James Scholarship and Prize
Kueya Lu
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Graduate Student Awards
James P. Nowlan Explorers Fund Graduate
Scholarship
Alexander Carey

Natural Science and Engineering Research
Council of Canada Postgraduate Scholarship
Thomas Boag		
Kirsten Kennedy
Sara Mason

Nick and Marilyn Tintor Explorers Fund Graduate
Scholarship
Cheyenne Sica

Ontario Graduate Scholarship
April Dalton		
		
The Queen Elizabeth II Graduate Scholarships
in Science and Technology/Canadians Resident
Abroad Foundation Graduate Scholarship
Anna Phillips		Patrick Watt

D.H. Gorman Explorers Fund Graduate
Scholarship
Alister Cunje
Dr. P.C. Finlay, Q.C. President’s Fellowship
Alice Alex		
Jeremy Rimando

The Queen Elizabeth II Graduate Scholarships in
Science and Technology/J.J. Fawcett Graduate
Scholarship
Carter Grondahl		
Magadalena Sobol
Vasilija Lukich		
Hiromitsu Sato
Siobhan Williams

Dr. Norman Keevil President’s Fellowship in
Geology
Joan De Vera
Margaret Amelia Miller Scholarship
Alex Boivin		

The Queen Elizabeth II / Reford Graduate
Scholarships in Science and Technology
Anisa Kassam

A.T. Griffis Memorial Graduate Scholarship
Alex Boivin

The Queen Elizabeth II / Harold O. Seigel Graduate
Scholarships in Science and Technology
Sara Mazrouei-Seidani

W.W. Moorhouse Fellowship
Weiqi Yao

The Queen Elizabeth II / Lamontagne Geophysics
Graduate Scholarship in Science and Technology
Payman Janbakhsh

David Strangway Award in Earth Sciences
Alex Boivin		
The H.V. Ellsworth Graduate Award
Lailmah Malik		
Neal Sullivan
Tucge Sahin		

Dr. H.O. Seigel Graduate Scholarship in Applied
Geophysics		
Alex Boivin

Laurie Curtis Teaching Assistant Award
Allison Enright		
Tassos Venetikidis
Shilika Mathur

Graduate Explorers Fund
Allison Enright

Steve and Joan Scott Graduate Scholarship 		
Simen Johnsen

The Jeff Fawcett and John Gittins Graduate
Explorers Fund
Erin Seagren		Robin Wolf
		
Irene Gale-Rucklidge Explorers Fund Graduate
Scholarship
Robert Kaplan

A.J. (Tony) Naldrett Graduate Scholarship 		
Dong Shi		Man Yin Tsang
Connaught Fellowship
Tara Ingalsbe

Richard Bedell Explorers Fund Graduate
Scholarship
Lev Karatun

Breaking News......
Maureen Jensen (B.Sc. 1979) has been
appointed as Ontario Securities Commission
(OSC) Chair and Chief Executive Officer.
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A New Laboratory for the Department!
A new laboratory has been set up with the primary purpose
of studying the geochemical behaviour of economically
important elements in magmatic and hydrothermal systems
to get deeper insights into ore-forming processes. The most
important component of the laboratory is an Agilent 7900
quadrupole mass spectrometer attached to an NWR 193 UC
laser ablation system (LA-ICPMS). This instrument allows
in situ microanalysis of a broad range of geologic materials
for both major and trace elements. It provides exceptionally
low limits of detection (sub ng/g for many elements) and it
is configured to allow the optimal analysis of fluid and melt
inclusions in minerals, in addition to all other conventional
sample types. The analytical laboratory also includes a
micro-Fourier Transform Infrared Spectrometer (FTIR) to
facilitate the analysis of volatile constituents (e.g. OH, H2O,
various carbon species) in minerals, silicate glasses and fluid
inclusions. In addition, we have constructed a Molybdenum
Hafnium Carbide pressure vessel facility, which allows highpressure-temperature experimentation up to 1200 °C and
3000 bars.
The research in the group focuses on the mass transfer of
economically important elements within magmatic systems
and from the magmas to hydrothermal ore-fluids to
improve our understanding of the formation of magmatichydrothermal ore deposits (e.g. porphyry-type, epithermal
and skarn deposits). Current experimental projects aim at
better understanding the solubility behaviour of Au, Cu, Ag,
Pd and Pt in silicate melts, sulphide phases and magmatic
volatiles. Additional experiments are focused on facilitating
the construction of a model to predict the partition
coefficient of S and Cl between silicate melts and exsolving
magmatic volatiles, because these elements are essential

Left to right: Neal Sullivan Robin Wolf, Carter Grondahl,
Yiwei Yin, Zoltan Zajacz, Alice Alex, Jialin Wang.

for the dissolution of ore metals in geologic fluids. Many
of these experimental studies use synthetic fluid inclusions
in quartz to sample the fluid phase at extreme conditions,
which in turn are analyzed by the new LA-ICPMS facility to
determine trace metal concentrations. The new experimental
data are combined with observations in natural systems.
Field-based projects take advantage of silicate melt and fluid
inclusions in minerals, which record the composition of the
melt and the fluid phase during the evolution of magmatichydrothermal systems. Using these, we can define the critical
stages of magma evolution when ore metal extraction takes
place as well as the controls on ore mineral precipitation
from hydrothermal fluids. In addition, our group is
working on expanding the capabilities of the new analytical
infrastructure to non-conventional applications, such as
quantitative analysis of trace level concentrations of sulphur
and halogens by LA-ICPMS and the measurement of the
concentrations of trace gas constituents in fluid inclusions
by FTIR.
Zoltan Zajacz

We acknowledge, with thanks, donations made to the Department in 2015 by the following individuals and
organisations to the Explorers Field Education Fund and a variety of Scholarship Funds.
Ann F. Hubbs
Ariella Hoffman
Basia Toporski
Bernd Milkereit
Brian J. Skinner
Charles Barrie
Don W. Poirier
Donald Burton
Donald G. Gratton

Edward Spooner
Felyce Hoffman
Frances H. Barefoot
Hector Perras and Sons
J. Jeffrey and Sylvia Fawcett
John Gittins
John G. Baird

Jordan Kramers
Joseph Berkowitz
Kevin A. Shaw
Leona Warman
Leslie Ruo
Linda M. Reed
Mark Petersen

Kamloops Exploration Group Society
Stornoway Diamond Corp.
The Paul Fund T10937 65
The Sally Fund
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Michael W. Sutton
Norman A. Rukavina
Richard S. James
Sandra L. Kamo
Siri Genik
Stanley N. Charteris
Joan and Steven D. Scott
Walfried M. Schwerdtner
William Vaughan

Field trip to Barbados and St. Lucia
Eighteen Second and higher year undergraduates flew down
to St. Lucia in February 2015 to appreciate the geology and
hazards of a live island arc subduction zone. The co-leaders
were Ed Spooner and B.Sc./M.Sc. alumnus Tim Barrett,
Ed’s first Ph.D. student in England. The group was superbly
assisted by three co-leaders, Felicia Da Silva, Shilika
Mathur and Joanna West. The field visit was funded by the
Faculty of Arts and Science (ICM Program), the Department
and personal contributions. All participants appreciate the
support of Russ Pysklywec as Chair and Charly Bank for
preparative organisation.
Being just ~140 km above the seismic zone in St. Lucia, for
which the subduction rate is ~2 cm/yr, and only ~200 km west
of the subduction trench on Barbados was an unforgettable
experience for all.
Spectacular unconformity between shallow water
carbonates of the coral cap, overlying east-dipping
Oceanic Formation (Paul’s Point from The Risk; NE
Barbados). The exposure is the result of uplift along the
offshore, east dipping Barbados Fault with a strike length
of 75 km. The Oceanic Formation consists of fine-grained,
laminated calcareous and radiolaria-bearing lithified ooze
with thin distal turbidites.

High spots for St. Lucia included: understanding the
construction stages of a new island arc island; the Qualibou
volcanic sector collapse structure (see cover photograph)
which formed by failure and slip of ~30 km3 into the
Caribbean, to the floor of the Grenada Basin at ~2.8 km
where ~20 – 110 m megablocks have been seismically
imaged; the dacite lava domes, such as the Pitons, which
developed in the Qualibou Structure after failure, slip
and pressure release; and the Sulphur Springs geothermal
system, the most active in the Caribbean, characterised by
intense magmatic gas discharge from degassing magma
only ~3 km below surface. By an odd coincidence Sulphur
Springs and the surrounding area were owned by three
French Devaux brothers since before 1745, ancestors of
one of Ed’s godfathers. By marriage they were related to
Josephine Tascher de la Pagerie of Martinique, Napoleon’s
Empress of France.

High spots for Barbados included: the deformed palaeoOrinoco fan quartzose turbidites of the accretionary
prism exposed in NE Barbados (Scotland District) which
formed at an original depth of ~4.8 km; the shallow water
carbonates (see photograph) of the coral cap unconformably
on beautifully preserved cross-bedded carbonate sands and
in situ/fragmentary corals (e.g. Little Bay, NE Barbados);
evidence for continuous accretion-related uplift at ~0.2-0.4
mm/yr in the form of raised erosional sea cliffs and terraces
dating back to ~400-410 ka at the highest elevation of ~110120 m; a ~170 ton inverted coral cap boulder above a ~13 m
cliff probably detached and rolled by a megathrust-related
tsunami dated at ~1 – 4 ka (nr. Bottom Bay); karst features
including the truly spectacular Harrison’s Cave.
We also became aware of the socio-economic contexts and
challenges of the islands including abolition of slavery in
1834, independence in 1966 (Barbados) and 1979 (St. Lucia)
and the origins of St. Lucians and Barbadians, which took
Ed back to part of his upbringing on the West African coast
in 1956-62.
Ed Spooner
Photos: Victor Chen
Our group, including alumni Shilika Mathur and Tim Barrett
(on the left in front row), prepares to look at the geology in
Soufrière, St. Lucia with Professor Spooner (green hat in
back).
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Some Research Highlights From The Department
The great end-Permian extinction event: did it
happen at the same time on continents and in the
oceans?
In marine stratigraphic sections throughout the world,
the Permian-Triassic (P-T) boundary, across which Earth’s
largest mass extinction occurred, is dated by the U-Pb
method on ash layers at 251.9 Ma. In continental settings the
boundary has historically been interpreted as a changeover
in vertebrates, where an extinction of one tetrapod correlates
with the appearance of another, and by the disappearance of
Glossopteris, a characteristic Permian plant, all in response
to an increasingly arid climate. Research from the Karoo
Basin in South Africa, reported in the October issue of
Geology (Gastaldo et al., 2015, v. 43, p. 939), includes
important work by our own Sandra Kamo who finds that
zircon from a silicified ash layer, just 60 m below the tetrapod
change, gives a precise U-Pb age of 253.48±0.15 Ma. Using
typical sedimentation rates, 60 m corresponds to about
300 thousand years, which suggests that the continental
expression of the end-Permian extinctions is recorded
higher in the stratigraphy or removed by erosion. Given that
no documentation of major extinctions higher in the Karoo
stratigraphy has been reported, it is possible that the most
severe marine extinctions in the history of the planet may
not correlate with similar biological devastation on land.
Do continental collisions cause major dimensional
changes in the impacted continents?
Major changes in continental dimensions are suggested to
occur after continental collisions. In a paper published in
the December 2015 issue of Geology (v. 43, p. 1051), Henry
Halls advocates crustal shortening along a NW-SE direction
of about 4000 km across the 1 billion year old Grenville
orogen, based on paleomagnetic data. The one billion year
old Grenville orogen which runs for several 1000 km down
the eastern seaboard of north America, and which is thought
to have formed by collision of Laurentia (ancestral north
America) and a part of South America (Amazonia) is of a
scale comparable to that of the India-Asian collision which
is presently forming the Himalayan mountains. Across the
Himalayan orogen at least 1600 km of crustal shortening has
been documented over the last 50 Ma, but India continues
to move northwards with respect to Asia at almost 4cm/yr
so further shortening can be expected. Since the Grenville
orogen has developed to completion, a shortening of 4000
km may not be unreasonable or excessive. For the Himalayas
the shortening is accompanied at deeper, hotter crustal
levels by lateral extrusion of the crust, and by subduction
of continental crust. If lateral extrusion has occurred in
Laurentia then perhaps the area of Laurentia has remained

substantially the same and only the shape changed. The
implications of the study are that following major continental
collisions, significant alterations in the dimensions of the
impacted continents might be expected. This in turn will
change paleogeography, paleoclimate and also the fitting
together of continents in the geological past.
The Colorado Plateau uplift explained!
The Colorado Plateau is a vast area in the southwestern USA
of relatively undeformed Phanerozoic crust, surrounded
by regions of intense deformation, which has been uplifted
more than 2 km. The uplift may have taken place in two
stages: ~1.2 km from the Cretaceous to the Eocene, caused
by the underlying passage of the Farallon plate and a later
more enigmatic uplift of about 0.7 km in the Oligocene.
Dan Schulze is the lead author on a paper in the August
2015 edition of Geology (Schulze et al., v. 43, p.727) that
addresses this second uplift. Monazite in ultramafic mantle
xenoliths from diatremes near the centre of the plateau
give Th-Pb ages of about 28 Ma, based on laser ablation
analyses of monazite grains in thin section (data from Don
Davis in the Jack Satterly lab). The formation of monazite
is linked to fluid migration in the upper mantle related to
dewatering of the Farallon plate below. These fluids also
serpentinized the mantle above the plate resulting in density
decrease and volume expansion. Estimates of the amount
of hydration needed to explain the late Oligocene uplift is
such that for a 40 km thick forsteritic lithospheric mantle,
with a 35% increase in volume due to serpentinization, only
5% serpentinization (the amount seen in thin sections) is
needed to account for an uplift of 700 metres. The paper is
important for demonstrating that local mantle hydration can
generate considerable crustal uplift above!
Metal sulphides ascend by riding on gas bubbles!
A paper published in Nature Geoscience, (v. 8, p. 216)
this year by Jim Mungall, James Brenan and co-authors
addresses the problem of why in a given volcanic centre
the volumes of sulphur and metals that accumulate in the
crust over time exceed the amounts that would be expected
to be delivered from a deeper magma reservoir, owing to
the high density of metal sulphides. Sulphide melts which
provide giant copper, gold and nickel deposits, occur in the
upper crust despite the expectation that the parent sulphide
melts are dense and remain sequestered in deep crust. Using
laboratory experiments and geochemical models, Mungall et
al. show that sulphide droplets can attach to vapour bubbles
and rise through the magma to be emplaced at shallow
crustal levels. The situation is akin to a heavy person riding
upwards in a hot air balloon!
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Imaging Project
CBC’s Quirks and Quarks features Marc LaFlamme
The following is taken from the Quirks and Quarks website:
“The Ediacarans were the first large and complex life forms
on our planet, and dominated the oceans for more than 40
million years. These organisms are known today by rare
and delicate fossils, but their biology is a great mystery to
paleontologists. Part of the reason for that mystery is that the
Ediacarans disappeared when the first large animals appeared
about 540 million years ago, and left no descendants. Dr.
Marc Laflamme, a paleontologist from the University of
Toronto at Mississauga, and his colleagues, think they now
know what happened to the Ediacarans. By examining
fossil sediments from Namibia that run through the period
of the Ediacaran extinction, they think they’ve found signs
of “ecosystem engineering” by newly evolved, vigorous and
active animals, who dug up ocean sediments, stirred up the
water, and basically made the oceans uninhabitable for the
sedentary and delicate Ediacarans.” A paper detailing the
evidence (Darroch et al., 2015, Proc. R. Society B, September
2 issue) provides the first quantitative paleoecological
evidence to suggest that evolutionary innovation, ecosystem
engineering and biological interactions ultimately caused the
first mass extinction of complex life.

Professor Uli Wortmann secured a grant from A&S
to collect super high resolution images (aka Gigapixel
images) from classic outcrop locations in the SW USA.
These images work similar to Google Earth, and allow
the user to seamlessly zoom into a photo from the
outcrop scale all the way to the cm scale. It is hoped that
this technology will help with classroom instruction
during the winter months as well as provide some
fantastic imagery to display around the department.
The first image test could be printed into a poster
3 meters x 150 meters! The first assignment using the
technology can be seen at the following link:
https://goo.gl/j3JRfv

700 thousand years ago: a time of change in the
dynamics of continental shelf sedimentation.
Stefan Markovic and Uli Wortmann, (his former Ph.D.
supervisor) have used a high resolution seawater sulfate
isotope record to show that 700 thousand years ago, a
fundamental change occurred in the way sediments
accumulate and erode on continental shelves (Markovic et
al., Biogeosciences 12, p.3043) .
They exploit the fact that pyrite formation involves microbial
activity which produces δ34S that has a lower value than
in seawater. Thus, pyrite burial along continental shelves
produces a more positive δ34S in seawater sulphate, whereas
erosion and oxidation of pyrite during times of low sea
level will cause a decrease of seawater sulphate δ34S values.
Using samples from ODP Leg 138 in the equatorial Pacific,
Stefan and Uli have shown that the Quaternary glaciations
(which increased shelf erosion and hence oxidation of pyrite)
resulted in a massive net export of detrital sediment into the
deep sea, which started about 1.5 Ma ago. Their data indicate
that worldwide shelf systems reached a new equilibrium state
with respect to the volume of shelf sediments about 700 Ka
ago. The importance of this observation is that the shelf
sediment dynamics we observe today are a poor analogue
for the interpretation of sedimentary shelf sequences prior
to 700 Ka.

Teacher’s Professional Development Day
Once again members of Earth Sciences were actively
involved in the Toronto District School Board teacher’s
professional development day which was held at the
department in February 2015. Much appreciated was the
time given by all of our volunteer presenters: Profs. Marc
Laflamme and Maria Dittrich, Sylvia Gumpesberger and
Charly Bank; post-doctoral fellows Christopher Glein
and Jill McDermott; graduate students Anna Phillips,
Carlos Paulo, Christine Palermo, Sara Mason, Tom Boag,
Arjan Mann, Laura Krajewski and Allen Chochinov. An
unseen (but huge) part of a successful event is the behind
the scenes assistance and for that we send out a hearty
“merci” to both Riaz Ahmed and Karyn Gorra.
Sharon Cowling
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Deep River Field Camp

Our initial foray in 1992 to explore Deep River and the Upper
Ottawa Valley as a field teaching site involved Professors Greg
Moltanyer (former adjunct in our department from Atomic
Energy Canada Limited), Greg Anderson (Emeritus), Barb
Sherwood Lollar, and myself. Much has transpired since
then, but the site continues to sparkle as a gem for field
education and research.
Over the years, our Deep River field camp has hosted
students from our department, as well as participants from
the University of Ottawa, Trent University, University of
Windsor, Rutgers University (USA), University of Texas
Austin (USA), University of South Florida (USA), University
of Nancy (France), University of Glasgow (UK), Aberystwyth
University (UK), and Hebrew University of Jerusalem (Israel).
In addition, we have contributed for almost a decade as
volunteer supervisors, most recently with Professors Charly
Bank and Becky Ghent, to the Deep River Science Academy,
a summer science and technology camp for some of the most
highly qualified high school students from across Canada.

The field site itself has relevance to many people in our
department with active research projects in microbial
geochemistry, hydrogeology, and geophysics. Situated in the
Grenville Province, bedrock is an interesting metamorphic
terrain with the Bissett Creek graphite mine and Ordovician
Brent meteorite crater nearby. The Ottawa Valley is part
of the Bonnechère Graben that extends all the way up past
Mattawa to Lake Nipissing and beyond. In post-glacial
times, the Ottawa River drained the proto-Great Lakes
until isostatic rebound shifted drainage westward down
the French River to Lake Huron around 4000 years ago.
Relics of the glacial era around Deep River include glacial
till, eskers, kettle lakes, and aeolian sand dunes. There are
numerous small lakes, wetlands, streams, and catchments
in the area that are intuitively well constrained in temporal
and geological terms; an incredible natural study site on the
Canadian Shield.
In more recent times, the area became home to Atomic
Energy Canada Limited at Chalk River, which has now
morphed into the Canadian Nuclear Laboratories Limited.
There are legacy issues with respect to nuclear waste
management, as well as continuing research on waste
disposal and decommissioning. The proximity and expertise
of CNL scientists provides a wonderful resource to enhance
the overall learning experience of our students.
The field camp now runs in early September, just before the
busy fall terms starts, with two course offerings taught at the
same time; ESS 410 Hydrogeochemistry (Professor Grant
Ferris) and ESS 450 Geophysical Field Techniques (Professor
Charly Bank). This year’s camp was bursting at the seams with
over 30 students in attendance. Of course none of this would
be possible without the enduring and enthusiastic support of
our most gracious hosts, Doug and Shelagh Ogilvie.
Grant Ferris

Capstone Field Trip 2015
Last year, our Capstone field course ventured for the first time to
the SW United States, exploring all aspects of Laurentia’s history
since Rodinia’s breakup. Seventeen students participated, and
presented their field trip related mini research projects in a lively
poster session at the end of the spring term. Poster topics ran
the full gamut from Snowball Earth to thin skinned tectonics, to
volcanology, all the way to paleontology and sedimentology.
The posters are an enhancement to the walls of the department
and it is common to see people pause to read about Earth Sciences
while they walk throught the building.
Uli Wortmann
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The Emeritus corner
Here we have two accounts of experiences with submersibles:
Exploring the Oceanic Depths: The first view of
black smokers by a Canadian!

Journey to the Bottom of Lake Superior

Steve Scott reports: I have completed many deep dives,
all in the Pacific region, with submersibles from Canada,
France, Soviet Union and the United States. My first dive
was in January 1982 in the American Alvin submersible to
2000 m depth in the Gulf of California. I was tremendously
excited to see up close jets of hot dark water gushing out
of chimney-like structures depositing metal sulphides and
other minerals. This sent my career in a different direction
when I realized that the black smokers were key clues to
how ancient volcanic-hosted massive sulphide ore deposits
of copper, zinc, lead, silver and gold that I had been studying
on land had formed. Furthermore, I anticipated in a 1984
article that some seafloor massive sulphides would be of
sufficient size and metal content to be mined. The latter is
about to come to fruition; in 2018 the Canadian company,
Nautilus Minerals, will start to mine the Solwara 1 deposit
that an Australian colleague, Ray Binns, and I discovered
in 1996 at 1600m water depth in the Bismarck Sea offshore
Papua New Guinea.

Henry Halls recalls: In 1988 myself and Matt Manson, who
was doing an M.Sc. with me at the time, went on four dives to
the bottom of Lake Superior in the vicinity of Superior shoal,
a remote rocky outcrop just a few metres below lake level
and situated in the geometric centre of Lake Superior. The
origin of the enigmatic shoal was the focus of study, there
being the possibility that its origin was a central uplift of a
meteorite impact, possibly related to the Slate Islands impact
site just 50 km to the north. Every two years the Harbor
Branch Oceanic Institute in Florida cruises the Great Lakes,
as part of annual surveys of US waters. A Johnson Sea-Link
submersible was the major investigative tool, the same one
that had retrieved pieces of the NASA Challenger rocket that
had earlier crashed in the Atlantic Ocean. I had persuaded
the American scientists to stray into Canadian waters to dive
on Superior Shoal, to hunt for shatter cones, one of the most
visible signs of impact and to collect oriented rock samples
for paleomagnetic study (published in 1990 in CJES, v. 28, p.
145).

I have had some stressful dives — when the Canadian Pisces
submersible became stuck in a crevasse and when the Soviet
Mir submersible launched from the Research Vessel Professor
Mystislav Keldysh had difficulty resurfacing from a 2400m
dive in the Solomon Sea because of insufficient power to void
one of the buoyancy tanks. We crawled up from the seabed
for hours at a very uncomfortable 45º angle. The two Mir
submersibles and mother ship Keldysh are featured in the
Hollywood movie “Titanic”.

One scientist accompanies the pilot in a goldfish like bubble
at the front of the submersible and the other scientist goes
into one of two coffin - like compartments at the back to act
as ballast (Photo). Once aboard it took us about 20 minutes
to reach the totally dark bottom of the lake at over 200 metres
depth. At the beginning of the descent lake trout would
investigate us inside the bubble. I now know what a goldfish
sees when people approach….they get larger! We had the
strange view of curious trout with enormous heads and tiny
tails! Once on the bottom, the searchlights were turned on;
the pilot announced that echoes were coming in from all
directions so we were in a sort of chimney. Carefully moving
forward we encountered a vertical to overhanging wall of
basaltic volcanics which we gradually ascended. It was over
100 metres high! Alas, striations on the rock face turned out
not to be parts of shatter cones, but probably glacial striae or
even slickenlines of an unsuspected fault.

In the accompanying photo I am squeezing into the French
Nautile submersible for a dive in September 1999 to a
seamount near Pitcairn Island in the central Pacific. Onshore
Pitcairn I met some of the descendents of the famous
Bounty mutiny of 1788. The mutineers, led by Fletcher
Christian, took refuge on the then unknown remote island
to escape persecution by the British Navy. Speaking with the
inhabitants is an experience I will never forget.
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Microprobes We Have Loved And Hated
With the arrival of a new Microprobe in the department,
it is time to reminisce about previous and more primitive
instruments with their foibles and frustrations….
Jeff Fawcett, who was responsible for acquiring the first
probe in 1965, recalls “I did the purchasing of the ARL
machine (photo at right) with help from Ted Brooker who
was a half time faculty member for a year or so before going
full time to his company X-Ray Assay. The chairman, Les
Nuffield and Ted were very strong supporters of Philips
Electronics and Les in particular pressed us to buy their
probe. However, at that time the Philips machine had no
transmitted light capability and so to me it was a non starter.
Ted and I made two trips to California to look at microprobes
- ARL and a company called MAC (Material Analysis Corp.)
and a similar visit to Philips in Mt. Vernon, N.Y. I had an
introduction to the ARL machine in Prof. Joe Smith’s lab at
U of Chicago during my post doc years. The machine never
worked during my six week stay in Chicago but I saw a lot of
its innards spread across the lab floor and learned a lot about
sample preparation. It was finally in production shortly after
I returned to Washington..
We eventually agreed on the superiority of the ARL machine.
Their local salesman, Marv English, was overjoyed at their
first probe sale in Canada. The machine was set up by a great
technician from ARL - Emile Pulak who continued to give
excellent service for many years. I was out of my depth on
both the electronics side and the data processing side of the
probe and it was a great relief to me when John Rucklidge
was appointed to faculty in 1965 and took over responsibility
for the microprobe.”
John Rucklidge continues the saga: “The microprobe was
delivered in November 1965, the same time that I arrived in
Toronto. The instrument comprised a vacuum chamber about
the size of a bathtub, external pumping equipment, internal
electron beam column, three X-ray crystal spectrometers,
and a microscope to view the sample during analysis. This
latter feature was the one which made the ARL instrument a
favourite of petrologists and mineralogists as it allowed you
to see what you were analyzing. Bulky electronic equipment
counted X-ray pulses and showed the image of electrons
scattered from the sample. All data had to be written down
by hand. Computers on a lab scale did not exist and nobody
imagined the need for them.
The sample stage was mounted on a massive steel plate,
bolted on from below. When servicing was required our
SEM technician, George Gomolka had to lie on his back
under the instrument to undo the bolts and had his face
remodeled more than once when the stage came crashing

down! Many thin sections and polished sections of rocks
and ores were studied at a level of detail unimagined before,
and a lot of students’ research projects were made possible
with the data we gathered.
The task of converting the raw X-ray data into chemical
analyses of selected points on a thin section was initially very
crude, but access to a mainframe computer IBM 7090 across
the road in the U of T computing centre came to the rescue.
A widely used program EMPADR (Electron Micro Probe
Analytical Data Reduction) was created to facilitate many
thousands of analyses. At first all data had to be entered
by hand, but a card punch was added to the probe lab and
data were then recorded directly on cards. Boxes of them
only had to be carried across the road for processing. Not
infrequently, undetected mistakes required correction of
the faulty cards and resubmission, and occasionally forced
one to collect the analytical data again! The acquisition of
data was largely manual and slow by present standards and
data collection through most of the night was a common
occurrence.
Around 1975 laboratory computers became available, the
most popular being the DEC PDP11. This computer ran
with two enormous, demountable hard drives, one for the
operating system the other for the data. The disks had very
limited capacity and were expensive, so older disks were
wiped clean and reused. One night, in a famous incident, a
grad student inadvertently wiped the system disk, bringing
everything to a grinding halt. She then proceeded to leave
notes with pointed complaints for myself and Tony Naldrett.
About this time silicon solid state X-ray detectors became
affordable and instead of having to tediously scan X-ray
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The original microprobe (far left) arrived
in 1965, allowing new research projects
and the introduction of data acquisition
by computer using punch cards. The next
generation of probe (left) was installed
in 1990 after the Geology Department
moved to the Earth Sciences Centre.
Claudio Cermigniani, on the left, assists
Jan Peter, a graduate student at the time.
In the picture below,Yanan Liu and Mike
Gorton are shown with the new JEOL
instrument.

spectra to identify elements present in an
unknown sample, a complete spectrum
could be collected in a very short time and
presented to the PDP11. It took on average
about 20 minutes to process one spectrum,
a great improvement over punching cards.
This new type of detector was much
smaller and more reliable than the crystal
spectrometers of the ARL instrument and
so a simpler microprobe with a high quality
optical microscope and solid state detector
was proposed. This was the ETEC, the
first fully computerized instrument to be
installed in the Department. It made use
of sophisticated CAMAC (Computer Aided
Measurement And Control) hardware
which has been maintained by Mike Gorton and works well
to this day despite many parts of it being over 35 years old.

Mike Gorton concludes: “But more than breakdowns,
the SX50 did have its idiosyncrasies, the most irritating of
which was a refusal to come back on properly after it had
been powered down. We could try pressing reset, powering
it down again and eventually taking out the microprocessor
boards and shorting out the memories, to clear them, often
to no avail.

The old ARL continued to be used under the care of Claudio
Cermignani up until 1990 when it was replaced by a
French instrument, the Cameca SX50, installed in the new
Earth Sciences Centre on Huron Street, in a new laboratory
named in honour of Duncan R. Derry, who spearheaded
the fundraising campaign. With this new instrument, data
collection was almost completely controlled by the Cameca
software, the trained user’s involvement usually limited to
a few initial choices and to the computer-aided selection of
analytical points on multiple samples. Compared to the ARL,
this was a completely new and welcome world, although
Claudio still remembers with affection the frequent battles to
track down and fix the vacuum leaks that tended to afflict the
older instrument. By 2006, Claudio had retired, to be replaced
by the young, but very capable Yanan Liu. Of course the
more sophisticated present-day instruments like the SX-50
can still suffer breakdowns, overcome in our lab through the
invaluable assistance of Mike Gorton, George Kretschmann
and – for a few years - Edgar Chavez, previously a Cameca
technician.”

Finally, after 25 years, it was time to make room for the new
JEOL JXA 8230 and we arranged to donate the SX50 to
Laurentian University. But it had the last laugh. Two weeks
before it was to be picked up, the chiller malfunctioned,
dropping the temperature to 5° C. Condensation dripped
all over the inside of the instrument shorting out the SEM
power supply and a few other things. Despite intensive efforts
by Mike and George in the two weeks, it proved impossible
to repair the damage.”
Editor’s note: We have not heard whether, in Laurentian’s
care, it has made a complete recovery!”
Jeff Fawcett, John Rucklidge, Mike Gorton, Henry Halls
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News of Alumni & Friends
Logan Medal awarded to Richard Grieve
(M.Sc. 1967; Gittins, Ph.D. 1970; Fawcett)

Marianne Douglas receives the Polar Medal from
the Governor General

From 1997 to 2008 Richard
Grieve served as Chief
Geoscientist
and
Chief
Scientist in the Earth Science
sector,
Natural
Resources
Canada which is the largest
Earth Science organization in
Canada. He has authored or
co-authored about 250 peerreviewed publications, a book
on Canadian impact structures
and is an international authority
on impact process and their products. He is presently an
adjunct Professor at Western University. Richard was the first
Ph.D. student to complete a thesis based on work in the newly
established hydrothermal laboratory in the basement of the
Mining Building where he mastered the temperamental
gas intensifier, and with support from chief technician Ifor
Davies, made the cold seal pressure vessels operational up
to 9.0 kilobars.

The Inaugural Presentation of
the Polar Medal by the Governor
General took place in Whitehorse
Yukon on July 8th 2015, to honour
ten
extraordinary
individuals
who have contributed to our
northern communities and to the
understanding of our polar regions.
One of the people honoured was
Marianne Douglas who was a faculty
member in our department from
1995 to 2006.

....from our mailbag
Geoff Booth (B.Sc. 1979, M.Sc., 1983; Fawcett)

Message from Geoff:
“I’ve been feeling some
remiss in not keeping
in closer contact with
colleagues and exHarold Williams (Ph.D. 1961) inducted into the
professors and since
Canadian Mining Hall of Fame
it’s been the better
part of 20 years since
we last chatted, I
thought it was time to send you a brief catch-up note. I’m
still living in Australia with my wife (Barbara) and two
daughters (Johanna – 23 and Christie – 20), both of whom
are studying at universities near our family residence in
northern Perth. As I look over my resume, much of the 90’s
and 2000’s were spent working for various majors (e.g. Shell,
WMC Resources, BHP Billiton and Birla Minerals) whilst
over the last decade I’ve been employed principally by junior
explorers and/or miners (e.g. Citadel Resources and Anvil
Mining). All of this has taken me across a few continents
and several countries (e.g. Australasia – Australia, PNG,
Indonesia; Africa – Democratic Republic of Congo, Zambia;
Harold Williams M.Sc. Ph.D. FRSC (14 March 1934 – 28 Middle-East – Saudi Arabia).
September 2010) was inducted into the Canadian Mining
Hall of Fame at the January 2016 Annual Dinner in the Royal Presently, I’m based in the Lao PDR, having been engaged by
York Hotel. He was one of the premier field geologists in the a family-owned consortium with local mining and petroleum
history of Newfoundland geology and the foremost expert on interests. My team ranges from 50 on a good day to 100+
the Appalachian Mountains of North America. An expert on when drilling, which we just happen to be doing today.
the evolution and tectonic development of mountain belts, Meanwhile, I remain in somewhat tenuous e-mail contact
Williams advanced the theory of colliding super-continents with fellow students from the 1970 – 80’s including Steve
in the 1960s and 1970s by helping to transform the notion of Noble, Ed Sawyer, Chris Harrison, Tony Hitchens and Ron
continental drift into the theory of plate tectonics. He was an Cameron. I see John Thompson at the odd conference, most
alumnus of the University of Toronto Geology Department, recently at PACRIM 2015 which was held in Hong Kong and
earning a Ph.D. in 1961.
I will nod to Steve Barnes whenever I see him in Perth.
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Tanya Samman (B.Sc. 1997, M.Sc. 2000; Douglas, Norris)

ocean water for 129I, 135Cs, 236U and 239Pu analyses (photo).
Chris remains very active at U of T with Don Davis and
Pierre Robin, applying structural techniques to 3D X-ray
tomography of meteorites as originally started in his Ph.D.

After completing my M.Sc. with Drs. Marianne Douglas and
Geoff Norris in 2000, I moved to Calgary, AB to pursue a
Ph.D. at the University of Calgary, fulfilling a lifelong goal of
studying with Canada’s foremost dinosaur palaeontologist,
Dr. Philip Currie. During my Ph.D. I got the opportunity to
travel to several museums across North America to collect
data for my dissertation research, and spent time in the field
in Alberta, British Columbia, Montana, and Mongolia, either
for geology field schools or on dinosaur digs. I completed
my dissertation on theropod craniocervical functional
morphology in 2006. I taught university geology and scientific
literacy courses on contract for several years before leaving
Calgary to return to Ontario to explore new opportunities.
In 2008 I participated in the Banff Science Communications
program, and some time after returning to Ontario I began
editing scientific documents on a freelance basis for a
company. Although I still freelance on the side, in 2014 I got a
job with Canadian Science Publishing (CSP), Canada’s largest
scientific journal publisher (you may recognize one of our
titles, the Canadian Journal of Earth Sciences!), and moved
to Ottawa. Most recently, I became the Journal Coordinator
for CSP’s new multidisciplinary open access science journal,
FACETS, which began accepting submissions in October
2015. For more information about the journal, check out
www.facetsjournal.com! We’re currently developing the
new website for the journal which will launch early in 2016.
Although I miss doing field work and research on a regular
basis, FACETS is an exciting and challenging project, and fits
well with my multi- and interdisciplinary background and
interests.

Ragan Danford (B.Sc. 2014)
I work for the British Columbia
Ministry of Transportation in the
Geotechnical Engineering branch.
My role is with the aggregate
resource
management
team
where my primary role is to locate
quality aggregate sources for our
transportation related projects. I
focus on quarry exploration and
development within this group. This
includes air photograph analysis,
geotechnical
and
exploration
drilling, and kinematic analysis to assess the structural
geology of the site for bench and wall design of the quarry.
I work out of Prince George, BC and I cover the entire
northern region of the province ensuring our pit and quarry
network has sufficient quality aggregate for our projects.

Ben Mayers (B.Sc. 2014)
I began studying geology at U of
T after my roommate mentioned
that he was going on a field trip
to New Zealand with his geology
class, and that I should consider
it. At the time I had no idea where
this new discipline might take me
(well, aside from New Zealand).
Three years later I find myself in
Antarctica, very glad that I chose to
study geology.

Chris R.J. Charles (Ph.D., June 2012; Davis)
Since completing his Ph.D. in
meteorite Pb/Pb geochronology,
Chris has been pursuing PDF
studies at the new AEL-AMS
Laboratory, University of Ottawa,
on the newly commissioned 3 megavolt (MV) tandem accelerator mass
spectrometer (AMS). He has been
involved with building and testing
new radiofrequency quadrupole
(RFQ) gas-reaction columns for
tackling a range of isobar separation
problems in AMS, for ultra-low level
detection of rare isotopes below 1
12
part in 10 . He is also involved in several other AMS projects
involving 10Be, 129I, 210Pb, 239Pu, the detection of super-heavy
nuclides in meteorites, and a variety of AMS-instrumentation
projects. Recently, Chris had the opportunity to spend one
month sailing the Beaufort Gyre, Arctic Ocean, aboard
the CCGS Louis S. St.-Laurent to collect samples of deep

This year I’m working for OneOcean
Expeditions, a Canadian company
that operates tours of the Antarctic and Arctic regions. From
a former Russian research vessel turned tourist ship, we
cruise the Falkland Islands, South Georgia and the Antarctic
Peninsula with travelers who are keen on experiencing the
southern wilderness.
One of my roles is to assist our Expedition Leaders run
excursions to shore, where I help the passengers interpret the
surroundings. On shore I share my knowledge of geology,
helping to explain the surroundings that many have waited a
lifetime to visit. Thanks, U of T Earth Sciences!
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From the Archives:

HALLOW’EEN 2012 - GLG 442/1442

From left to right behind – the great Beatles fan Sarah (Shaharuddin) as a very cute Paul Macartney, Sarah has risen higher than
any of us to the 36th floor of one of the Petronas Twin Towers in Kuala Lumpur; Sarah (Nicholson) as Waldo!; Ed gave the lecture as
Elton John and was dared by Faith (Meadows, of Agnico) to wear a just-returned red feather boa!; Athraa (Koma) as a Bumble Bee
complete with antennae useful for gold exploration with Good Mining; Juliana (Morales) wearing pink bunny ears in preparation for
working for De Beers; Shilika (Mathur) as a very rare zebra getting ready for work at Meadowbank, a magnetite skarn M.Sc.; Victor
(Toth) as Ash from Pokemon, dreaming of drones, and De Beers! Roman (Kondrachov) is in the foreground wearing his tremendous
Russian dance costume, and dreaming of getting back to Siberia!
Ed Spooner
Photo thanks to Athraa Koma
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Early 50’s alumnus remembered: Stuart Cranswick (M.A. 1953; Fritz)
Dr Brian Norford (GSC-ISPG Calgary and ex Chancellor of the University of Calgary) wrote to Geoff Norris recently about a
University of Toronto student as follows:
“I was a freshman [at Cambridge University] in 1952 and knew Stuart Cranswick, a research student in Geology at
Emmanuel College following his earlier university career at the University of Toronto. His research involved field
studies in the wilderness regions of the northeastern Yukon Territory. During the summer of 1953 he camped with an
undergraduate assistant for a few days beside an innocuous small river near 66 05’ North 132 09’ West. Unfortunately
there was an intense rainstorm one night, particularly in the river’s upper reaches that were above timberline and thus
without significant vegetation. A flash flood overwhelmed the campsite. The assistant managed to get out of the tent and
reach higher ground but Stuart Cranswick drowned. Some years later the river was named Cranswick River in his honour.”
Cranswick, a paleontologist, wrote several papers in the early 50’s on the fossils of the James Bay Lowlands, co-authored
with Madelaine Fritz, a Professor of Paleontology in the department.

Obituaries
Bob Ferguson (1920 – January 2015)
The Mineralogical Association of Canada has lost a founding father, a pillar of the association since its inception, and an
important mineralogist and crystallographer. Bob Ferguson was one of the 16 mineralogists meeting at the Mines Branch
on Booth St. Ottawa on Aug. 23, 1954 who set up the mechanism for the founding of the MAC in 1955. He was president of
the Association in 1977, and honored with the Hawley Award in 1981.
Bob attended the University of Toronto from 1938 to 1947: B.Sc., 1942; M.Sc., 1943; Ph.D., 1948. His advisor was Martin
Peacock, a great mineralogist and leader in X-ray crystallography. His graduate studies included the crystallography of
the aluminofluoride minerals from the famous Ivigtut cryolite deposit in Greenland. The students of Professor Peacock,
including Bob, spread the use of X-ray crystallography in Canada. Bob honoured his mentor through the MAC by having
the Past-Presidents Medal renamed as the Peacock Medal. In 2013, at the age of 93, he attended the MAC luncheon at the
annual GAC-MAC meeting, and produced a remarkable gift of the performance by a professional musician of a composition
by Martin Peacock.
Eric Hoffman (1943 – July, 2015)
Eric Hoffman, who obtained a Ph.D. under the guidance of Tony Naldrett in 1978, was President of
Activation Laboratories (ActLabs), a company he founded in 1987. It focused on commercializing
innovative geochemical technologies that provided analytical services to many industries involved
with Minerals, Metallurgy, Petroleum, Life Sciences, the Environment, Forensics, Materials Testing,
and Agriculture. Not only did he achieve global success by building and running a company with 27
laboratories in 12 countries, with over 1000 employees worldwide, but he brought an extraordinary
leadership to Actlabs, his peers, and to all of his family. He was an excellent businessman, a great innovator, and a valuable
contributor to the geochemistry community. Eric was recognized as a Canadian Innovation Leader by the Government of
Canada and was awarded the Association of Applied Geochemists’ Gold Medal for outstanding scientific achievement in
applied geochemistry. In 2014, a new 200,000 sq ft. global headquarters in Ancaster near Hamilton was officially opened.
This new facility marked a milestone for Actlabs growth and was a fitting tribute to all he accomplished.
In his memory the Eric L. Hoffman Memorial Scholarship for graduate studies has been established in the department.
Modified by the Editor from the Actlabs obituary
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Editor: Henry Halls
Assistant Editor: Karyn Gorra
Comments and contributions are most welcome
– especially news of former students. Thank you
to those who have sent news letters, photos and
bibliographic notes!

Note from the Editor:
Printed copies of the newsletter are mailed to
alumni who have a current address on file with
the University of Toronto, and who have indicated
they want to receive printed materials.

Send your contribution by e-mail:
alumni.newsletter@es.utoronto.ca

A link to the digital copy of the newsletter is sent
to alumni who have current email addresses on
file with University of Toronto.

or by regular mail to:
The Editor, Alumni News,
Department of Earth Sciences
University of Toronto,
22 Russell St.
Toronto, ON, M5S 3B1.
		
www.es.utoronto.ca

Please let us know if you do not want to receive
a printed copy next year, and send your email
address to alumni.newsletter@es.utoronto.ca
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