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Message from the Chair 

Welcome to this year’s Newsletter. As you’ll read within, despite 
the wild pandemic circumstances of the past year there has been 
a lot of activity here in Earth Sciences and with our Geology 
alumni. Among many highlights: 4th year students exploring the 
geology of South Africa; Steve Scott and Pat Dillon were elected 
to the Canadian Mining Hall of Fame; Henry Halls establishing 
a new field trip fund through sale of part of his stamp collection; 
another perfect autumn day for the 2nd Annual Earth Sciences 
Golf Tournament. However, it was also another tough year with 
the loss of three of our giants: Jeff Fawcett, Digger Gorman, and 
Tony Naldrett. The science community is poorer with the passing 
of Jeff, Digger, and Tony, but as you can read from the many 
testimonials, their impact on so many of us continues. I hope you 
continue to enjoy the Earth Sciences Newsletter as a place to 
maintain a connection amongst our Geology and Earth Sciences 
community. Kudos once again to Henry Halls and Karyn Gorra for 
their excellent work in chronicling these events and connections in 
yet another top-quality Newsletter publication. 

The year was dominated by the COVID pandemic, and this 
indelibly altered the way we taught our students and conducted 
our research. Last March, we scrambled within days to move 
departmental operations online and shift every one of our courses 
to the virtual realm. This meant lectures by Zoom to students 
scattered across dozens of time zones, development of labs for 
online delivery (for example, microscopy using suites of digital 
images), and all of our staff working remotely in their various 
tasks. Field camps were a particular challenge, and circumstances 
forced us to cancel the three advanced field courses. We were 
able to offer an innovative virtual mapping course developed by 
Professor Dan Gregory as an introductory alternative for students 
needing this opportunity (see the related article, herein). After 
the initial lockdown starting last March, our research labs opened 
early in the summer to allow grad students and faculty to get back 
to their on-campus scholarly pursuits. Sadly, our regular array of 
extracurricular field trips was largely halted this year, but once 
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travel opens up again, we look forward to our students 
getting back to geological hotspots around the globe. 
We are planning to resume in-person classes in the Fall 
term—this will be a welcome return to the Earth Sciences 
community for students, staff, and faculty. 

It is a busy time of renewal and growth in the department 
as we will be welcoming three new faculty colleagues 
in the summer: Neil Bennett (experimental petrology), 
Corliss Sio (petrology and isotope geochemistry), and 
Andrei Swidinsky (applied geophysics). In addition, we’re 
completing another search in Near-surface Geophysics 
to further bolster our faculty ranks. At the other end 
of the career spectrum, we celebrate the academic 
accomplishments of Andrew Miall, who retired in January 
2021. After a long and storied career that started at UofT 
in 1979, Andrew is very much missed in the department as 
a research and teaching colleague, but now gets to enjoy 
even more time writing geoscience text books as Emeritus 
Professor. 

In final news, I’m riding off into the sunset as departmental 
Chair, with my term ending in June 2021. It has been my 
genuine honour and pleasure to lead this great department 
as Chair since 2010. It’s hard to believe it’s been 11 
years, but when I look back at the Newsletter publication 
from that year, I see a photo of a young(ish) me with my 
three small children who are now heading to university 
themselves. Looking back, it’s been quite a ride: creating a 
new Earth Sciences department, bringing geophysics into 
our program, seeing enrolments rise to the bursting point in 
our classrooms, enabling (and leading) cohorts of students 
to field learning experiences spanning the globe. However, 
probably the most enjoyable activities as Chair were the 
privileged opportunities of meeting and connecting with 
you--our incredible alumni and supporters. I will miss these 
connections, but look forward to continuing to see you all 
at our local activities, whether it’s on campus, at the PDAC, 
or on the golf course (I promise to work on my game now). 

This isn’t a retirement for me: I’m excited to accelerate 
my research program in geophysics and tectonics—for 
example, we just had a major article on ocean plate 
tectonics accepted in Nature Geoscience this month 
that requires my immediate attention. The attached 
photo shows another anticipated activity—more time 
for research/teaching travel (the picture is taken on the 
south slopes of volcanic Mt Ngauruhoe on New Zealand’s 
North Island) and time for ongoing building at my cottage 
on Carson Lake near Barry’s Bay, where you are always 
welcome to stop by for a beer on the new deck. 

Russ Pysklywec 

Same place - new address 

Department of Earth Sciences 
University of Toronto 
22 Ursula Franklin St. 
Toronto ON M5S 3B1 

The name of our street changed in 2020! 
See page 26 - In the News. 

Earth News Interviews 

Part hobby, part lockdown coping mechanism, senior 
undergraduate students Sofia Panasiuk and Dean 
Hiler started an Earth Sciences podcast back in June 
2020. Being long time fans of The Skeptics’ Guide to the 
Universe and Philosophize This! podcasts, they decided 
to try their hand at hosting a podcast themselves. The 
idea was first bounced around during their 3rd year, when 
they shared their passion for science communication. 
After getting the go-ahead from the department, some 
good microphones, and tips from a seasoned podcaster 
they were ready to start recording! The premise was to sit 
down with an earth scientist in each episode to discuss 
the most recent developments in their field and how 
these discoveries impact all of us. The inaugural episode 
was with Charly Bank about the K-Pg extinction event 
66 million years ago. To date, they have recorded 20 
episodes with many of the department’s faculty members. 
The subject of conversation varies from scientific journals 
to volcanic eruptions and even a geoscience field course 
roundtable. Their podcast was also recently featured in 
a Varsity article about student-driven podcasts at U of T. 
They hope that the podcast can reach a wider audience, 
including students who may be thinking about pursuing 
Earth Sciences but aren’t sure what exactly it has to offer. 

The episodes are available anywhere you get your 
podcasts including Spotify, Google Podcasts and Apple 
Podcasts. 

Sofia Panasiuk 
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Awards, Honours and Appointments 

Killam Prize in Natural Sciences

 University Professor Barbara Sherwood 
Lollar received the 2020 Killam 

Prize in Natural Sciences from the 
Canada Council for the Arts. 

“It is an extraordinary honour 
to share this with many U of 
T colleagues,” says Sherwood 

Lollar, “both this year and in past 
years. My team and I are extremely 

grateful. Canada Council for the Arts’ 
commitment to scholarship through the Killam Prizes 
and Fellowships is a timely reminder of the vital role that 
fact-based research plays in serving society — both as a 
source of fundamental understanding and as a driver for 
fact-based decision making.” 

Sherwood Lollar, a University Professor in the Department 
of Earth Sciences in the Faculty of Arts & Science, was 
recognized for her pioneering work in energy sources, 
water and microbial life deep beneath the Earth’s surface 
— including the discovery of billion-year-old groundwater 
within the Canadian Precambrian Shield. 

Her work is important to geologists, geochemists and 
astrobiologists studying the possibility of life beyond our 
planet. She also studies the remediation of near-surface 
groundwater that contains organic contaminants such as 
petroleum hydrocarbons.

 Chris Sasaki - abridged from Arts and Science News 

Willet G. Miller Medal 

Barbara Sherwood Lollar was the recipient of the 2020 
Willet G. Miller medal. Her discoveries have provided new 
insights and understanding of how to effectively remediate 
contaminated water resources, and the role of chemical 
water-rock reactions sustaining subsurface microbiology 
deep within the Earth’s crust. Her discoveries of the 
fundamental principles at the intersection of the water 
cycle and the carbon cycle have implications not only for 
our understanding of the Earth’s habitability, but for the 
exploration for life elsewhere in the solar system, and for 
the practical remediation of contaminated environments. 

Connaught New Researcher Awards 

Melissa Anderson (2018-19) 
Geodynamic controls of 
hydrothermal ore formation 
in the Tonga-Kermadec 
subduction zone: Towards 
regional exploration models 
for inactive deposits on the 
seafloor 

Xu Chu (2019-20) 
Metamorphic Carbon Source in 
Continental Arcs and 
Contribution to the Cretaceous 
Thermal Maximum 

Dan Gregory (2019-20) 
Testing the Pyrite Paleo-Ocean 
Chemistry Proxy Using Modern 
Analogues 

Bridget Bergquist has been 
appointed Associate Chair, 
Undergraduate for a five year 
term (July 2020-25). She has 
also received the Artisanal 
Mining Grand Award, Challenge 
Gold medal as a team member. 

Marc Laflamme was 
the recipient of the UTM 
Teaching Excellence Award 
for outstanding teaching by 
a junior faculty member. He 
was also named Distinguished 
Lecturer 2019-23 from the 
Paleontological Society. 



5 

The late Emeritus Professor Steve Scott and Alumna Patricia Dillon to be Inducted into 
The Canadian Mining Hall of Fame 

On July 22, 2021, The Canadian Mining Hall of Fame will induct two members of our Earth Sciences community, 
described as “extraordinary individuals who have made incredible and lasting contributions to Canada’s mining 
industry”. 

Patricia Dillon (b. 1952): The 
career achievements of Pat 
Dillon are unique in Canadian 
mining history as they have 
encompassed leadership roles 
in industry associations and 
outreach initiatives to help the 
sector navigate social change 
and to chart a more sustainable 
future. Dillon was born in Toronto 
and attended the University of 

Toronto, where she earned a BSc in geology in 1974, 
and a Bachelor of Education in 1976. Geology was not 
a common career choice for women at the time, but her 
entry position with Teck Resources evolved into a 32-year 
career and ultimately made her one of the best known 
industry leaders of the 1990s and early 2000s. Dillon’s 
most enduring legacy is considered to be Prospectors 
and Developers Association of Canada (PDAC) Mining 
Matters, a charitable organization that celebrated its 
25th anniversary in 2019. She serves as president and 
CEO of the organization, which has provided educational 
resources promoting mineral literacy to more than 800,000 
students and teachers in Canada, in English, French 
and several Indigenous languages. Dillon also played 
a leadership role in the Mining Association of Canada’s 
(MAC) innovative Towards Sustainable Mining® initiative, 
which has driven improved social and environmental 
performance across the sector and led to improved 
relations between the mining industry and its communities-
of-interest. Dillon has contributed greatly to the success 
of the Prospectors and Developers Association of Canada 
(PDAC) in various capacities since 1993, including as 
president from 2006 to 2008. She is the recipient of the 
Queen Elizabeth II Jubilee medal and was recognized as 
one of the 100 Global Inspirational Women in Mining in 
2014 by Women in Mining (UK). 

Steven D. Scott (1941-2019): 
The oceans of the world and 
volcanogenic massive sulphide 
(VMS) deposits were sources 
of inspiration for Steve Scott, 
one of Canada’s most prolific 
and influential geoscientists 
of modern times. Born in Fort 
Frances, Ontario, Scott attended 
the University of Western Ontario, 
and earned his BSc and MSc 

degrees in geology in 1963 and 1964, respectively, 
followed by a PhD from the Pennsylvania State University 
in 1968. Scott’s research helped guide exploration efforts 
for high-value VMS deposits in Canada and abroad. In 
the late 1970s, he turned his attention to “black smokers” 
and the genesis of seafloor massive sulphides, and 
ultimately became a world-famous marine scientist. Scott 
was the first to recognize that seafloor deposits could be 
an economic resource and worked with several mining 
companies to pursue this goal. Scott participated in 31 
oceanographic expeditions, published hundreds of peer-
reviewed scientific papers, and educated students from 
around the world—since labelled the “Scott Diaspora.” 
Scott has received dozens of national and international 
honours over the years, notably the Society of Economic 
Geologists’ Penrose Medal in 2016, and the Geological 
Survey of Canada’s Duncan R. Derry Award in 1997. 

Also selected for induction in 2021 are David Elliott, a 
prominent resource financier, William Gladstone Jewitt, 
a mining engineer by profession and a senior mining 
exectuive, and Mary Edith Tyrrell, a founding member 
of the Women’s Association of the Mining Industry of 
Canada. (WAMIC). 

About the Canadian Mining Hall of Fame 

Founded in 1988 by the Northern Miner, the Mining Association of Canada, the Prospectors and Developers Association 
of Canada and the Canadian Institute of Mining, Metallurgy and Petroleum, the CMHF is a charitable organization that 
recognizes outstanding achievement in the mining industry, celebrates individual leadership and inspires future generations 
in mining. Members are selected through a fair, inclusive and accessible process driven by the CMHF Board of Directors 
and its member associations. For more information, please visit: http://www.mininghalloffame.ca 

Content and photos courtesy of The Canadian Mining Hall of Fame 

. 

http://www.mininghalloffame.ca
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Awards, Honours and Appointments continued 

Trailblazers 

The Women in Mining Canada Trailblazer and 
Mentorship Awards are a national awards platform 
to recognize the achievements of individuals who 
have made a significant contribution to Canadian 
mining and/or the inclusion of women in the industry. 
Congratulations to two alumnae who were among the 
2020 recipients. 

Anne Thompson (MSc 1984), President, 
PetraScience Consultants 

WIMC Trailblazer Award 
The purpose of the award is 
to bring national recognition to 
women in mining in Canada 
who, through leadership, 
education and innovation, have 
opened doors for more women 
to participate in one of Canada’s 
most vital sectors. 

Joy Carter (BSc 2020; MSc Candidate) 

WMIC Student Trailblazer 
Award 
recognizes those female 
students who have played a 
pivotal role in their studies/with 
other students/at their school/ 
highlighting the role of women in 
the industry. 

Maureen Jensen (BSc 1979) 

Maureen has joined the Board 
of Franco Nevada as a Director 
and the US Financial Industry 
Regulatory Authority (FINRA) 
Board as a Public Governor. 
FINRA oversees approximately 
4,250 firms. 

Andrew Miall Retires 

Professor Andrew Miall formally retired effective 
January 1st 2021, bringing to an end a very long and 
distinguished research and teaching career at the 
University of Toronto. Andrew gained his PhD at Ottawa 
in 1969, briefly worked in the oil industry in Calgary and 
with the Arctic Islands group of the Geological Survey 
of Canada before starting in the Department of Geology 
in 1979. He quickly established himself as a leading 
international scholar in the stratigraphy and sedimentology 
of sedimentary basins. In 2001, he was appointed the 
inaugural holder of the Gordon Stollery Chair in Petroleum 
Geology. As an ongoing legacy Andrew has taught and 
mentored countless geoscientists who now populate 
academia and industry. He is known for his modesty and 
approachability and has throughout been steadfast in 
maintaining standards and mentoring research by younger 
colleagues and students. All speak to having learned 
from Andrew the importance of thinking critically and 
examining long standing assumptions. Both of us learnt 
much from him; in Russ’s case from Andrew’s pioneering 
sequence stratigraphy work on the geodynamics of 
basin formation, and in the case of Nick and his wife 
Carolyn, the application of sedimentological approaches 
to Earth’s record of changing glacial climates. Looking 
back, collaborating with Andrew in the era before word 
processors and personal computers could be stressful; 
receiving his long, handwritten texts on many pages of 
lined paper, lacking any errors or corrections, were both 
exemplars of eloquent logic, inspiring, but challenging 
to aspire to. His knowledge and productivity is of course 
legendary; he has authored more than 100 journal 
articles (with over 26,000 citations), many tens of book 
chapters and 7 major books on basin analysis and the 
geology of river systems, all highly influential and seen 
as benchmarks. His work has played a pivotal role in 
questioning and refining many long-established concepts 
and methodologies, now widely applied in academia 
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Photos: Clockwise; Charlene and Andrew in the 
Canadian Rockies 2001; Andrew in 2014 and 1964; in 
1997; with Nick Eyles in 2007 

and industry. It is worth emphasizing that Andrew though 
nominally ‘retired,’ is still producing highly creative 
landmark contributions developing new conceptual and 
applied approaches to stratigraphic modelling. He has 
plans to continue fieldwork on the well-exposed rocks 
of the American southwest in Utah, revise one of his 
textbooks, and collaborate with his wife Charlene in 
exploring the sociology of science. 

He has been a leader in the geoscience community, and 
a fine and graceful diplomat for our department, variably 
as editor of various leading research journals, President 
of the Academy of Science of the Royal Society of 
Canada, Canada’s representative to the NATO Science 
and the Environment Program, an appointment to the 
Alberta Environmental Monitoring Panel, and a host of 
other positions. It would take a lot of space to list all of 
Andrew’s many awards and recognitions, but to highlight 
a few: Honorary doctorate from the University of Pretoria, 
Fellow of the Royal Society of Canada, Francis J. Pettijohn 
Medal for Sedimentology from the Society for Sedimentary 
Geology, Digby McLaren Medal in Stratigraphy from the 
International Commission on Stratigraphy, Honorary 
Member of the Canadian Society of Petroleum Geologists, 

Being in the field with Andrew is always a great delight, 
not just because of learning from his vast knowledge 
of sedimentary rocks, and the pleasure of being in his 
company of course, but also because of his wife Charlene 
who accompanied him on many trips including those to the 
Arctic. In her usual field outfit (a blue suit) she was ‘scale’ 
on many field outcrop photographs. Both Andrew and 
Charlene and their family, are well known for their many 
acts of hospitality, advice and kindness to students and 
visitors alike, both at their home and in the Department, 
occasions always enlightened by laughter and self-
deprecating humour. Long may they continue. 

On behalf of the Department and University, your 
colleagues, and the many former students now working 
in academia and industry around the world, extend our 
most sincere appreciation to you, Andrew, for an incredible 
career here in Geology/Earth Sciences. You will be missed 
as a regular member of our faculty, but we welcome you 
to the distinguished rank of Emeritus Professor and look 
forward to your ongoing scholarly activity and connection 
with the Department where you have many friends. 

All the best, Andrew and Charlene, in your new adventures 
in retirement! 

Russ Pysklywec and Nick Eyles 

Departure 

After 12 years at the 
University, Professor 
Becky Ghent has left to 
pursue planetary research 
and outdoor activities 
on the US West Coast. 
Although it’s sad to see 
a great faculty colleague 
and student mentor/ 
teacher leave, it’s great to 
see her follow new paths. 
She is continuting to work 
on the Mars2020 Mission, 
featured in the 2015 
Alumni News. The launch 
in July was a virtual event, 
and with the Perseverance 
Rover now collecting data 
on Mars she will be busy, 
working remotely, and may 
have news to report back! 

and the Logan Medal from the Geological Association of 
On behalf of us all, the very best in your futureCanada. 
endeavours and adventures, Becky! 
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Class of 2020 2019/20
Undergraduate Student Awards 

NSERC Undergraduate Student Research Awards
Bahareh Daroundiani 
Xuefei Fan 

Dean Hiler 
Beverly Teng 

Nicole Freij 

University of Toronto Excellence Award 
Timothy Lui 

Coleman Gold Medal in Geology 
Timothy Lui 

Wesley Tate Scholarship in Geology 
Timothy Lui 

James P. Nowlan Explorers Fund Undergraduate 
Scholarship 

Xuefei Fan 

Daniela and Alexander Tintor Undergraduate 
Scholarship 

Nicole Freij 

The Undergraduate Explorers Fund Award
Anuki Amarakoon 

Alexander MacLean Scholarship in Geology 
Sofia Panasiuk 

Roger E. Deane Memorial Scholarship in Geology 

PhD 

Alexandre Boivin 

Eunji Byun 

Joan De Vera 

Anna Phillips 
Jeremy Rimando 
Neal Sullivan 
Man-Yin Tsang 

Weiqi Yao 

BSc 

Aflah Ahmad Zul Kamal 
Sita Amira Anas 
Victoria Arias Ordonez 

Matthew Belanger 
Kennedy Boyle 

Esther Bushuev 

Joy Carter 
Abyan Chowdhury 

Lindsay Chown 

Bahareh Daroudiani 
Monika Filiks 

Alondra Garcia Villacres 

Valeria Gonzalez Rios 

Correction notice: The following names 
were regretfully omitted from the “Class of 
2019” published in the 2020 Alumni News. 

MSc 

Nicole Atienza 
Mathew Duffy 

Enqi Xiang 

Ivano Gennaro 
Alzbeta Ondercova 

Caroline Lee 

Domenica Lee 

Mei Amber Liu 

Timothy Lui 
Robert Phillips 
Andrew Rober 
Nora Sahel-Gozin 
Hyun Shin 
Nathaniel Spicer 
Courtney Stevens 
Xintong Sun 
Hila Tastasa 
Ying Xiong 

Class of 2019 

PhD MASc 

Cedrick O’Shaughnessy Rachelle Robataille 
Hiromitsu Sato 

MSc 

Julia Andersen Chantal Norrris-Julseth 
Max Chipman Johnathan Sorrentino 
Allen Vikram Chochinov Sean Yokoyama 

Mostafa Khorshidi Sophia Zamaria 

Eugenia Lemberg Meghan Zulian 

Audrey Manuel 

Sofia Panasiuk 

Joseph Michael Housam Memorial Leadership Award
Sofia Panasiuk 

Ed Spooner Undergraduate Scholarship in Mineral 
Deposits Geology/Exploration 

Jessica Patterson 

The H.V. Ellsworth Undergraduate Award in Mineralogy
Sofia Panasiuk 

Joubin James Scholarship and Prize
Jessica Patterson 

Edward Blake Scholarship in Earth Sciences
Danielle McGill 
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The Garnet W. McKee-Lachlan Gilchrist Scholarship 
Bahareh Doroundiani 

The Dr. E.T. Tozer Scholarship in (Triassic) 
Stratigraphy/Palaeontology 

Daryll Concepcion 

Student Industry Mineral Exploration Workshop 
(S-IMEW) — offered by the PDAC 

David Summer 

Don Salt Scholarship 
Yufei Chen 

KEGS Foundation Scholarship 

Yufei Chen 

2019/20
Graduate Student Awards 

Ontario Trillium Scholarship 

Tianshi Liu 

Mitchell McMillan 

Natural Science and Engineering Research Council of 
Canada Post-Graduate Doctoral Scholarship 

Max Chipman 

Marissa Davies 
Daniel Dick 

Katie Maloney 

Elizabeth Phillips 

Natural Science and Engineering Research Council of 
Canada Graduate Doctoral Scholarship 

Tanya Kizovski 
Natasha Leclerc 

Natural Science and Engineering Research Council of 
Canada Graduate Masters Scholarship 

Timothy Lui 

Ontario Graduate Scholarship (OGS) 
David Aceituno-Caicedo 
Marissa Davies 
Michael Rego 
Megan Swing 

Natalie Szponar 
Sarah Vaezafshar 
Sophia Zamaria 

Queen Elizabeth II Graduate Scholarship in Science 
and Technology (QEll) Awards: 

QEll / J. J. Fawcett Graduate Scholarship in Science 
and Technology 

David Summer 
Jasmine Yu 
Matthew Belanger 
Saif Al-Sawadi 
Emerald Stratigopoulos 

QEll / Canadians Resident Abroad Foundation 
Graduate Scholarship in Science and Technology 

Joy Carter 
Jonathan Umbsaar 

QEll / Reford Scholarship in Science and Technology 
Julia Andersen 

QEll / Lamontagne Geophysics Graduate Scholarship 
in Science and Technology 

Armagan Kaykun 

QEll / Harold O. Seigel Graduate Scholarship in 
Science and Technology 

Afeez Papoola 

Faculty of Arts and Science Top Doctoral Fellowship 
(FAST) 

Natasha Leclerc 

Megan Swing 

Connaught International Scholarship for Doctoral 
Students 

Jacob Kvasnicka 

Anna Whitaker 

Eric L. Hoffman Memorial Scholarship 

Emerald Stratigopoulos 

W.W. Moorhouse Fellowship 

Riddhi Mandal 
Emerald Stratigopoulos 

James P Nolan Explorers Fund Graduate Scholarship 

Riddhi Mandal 
Krystal Mason 

David Strangway Award in Earth Science 
Song Yun Huang 

Jasmine Yu 

Ivan Strakhov 
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2019/20 Graduate Student Awards continued 

Hugh Snyder International Scholarship in Earth 
Sciences 

Octavio Acuna Avendano 

Nelson Roman Moraga 

Emeritus University Professor A. J. (Tony) Naldrett 
Graduate Scholarship Fund 

Junxing Chen 

Elizabeth Phillips 

Natalie Szponar 
Joshua Wolpart 
Jonathan Sorrentino 

D.H. Gorman Explorers Fund Graduate Scholarship 

Octavio Acuna Avendano 

Nelson Roman Moraga 
David Summer 
Natalie Szponar 
Zhenhao Zhou 

Jeff Fawcett and John Gittins Graduate Explorers Fund 

Nabila Rahman 
Nelson Roman Moraga 
Tianshi Liu 

Laurence and Theresa Curtis Explorers Graduate 
Scholarship 

Erin Seagren 

Sara Vaezafshar 
Krystan Nason 

Irene Gale-Rucklidge Explorers Fund Graduate 
Scholarship 

Saif Al-Silwadi 
Erkan Gun 

Cameron Allen Graduate Scholarship 

Octavio Acuna Avendano 

Ting Lei 
Mitchell McMillan 
Afeez Popoola 

Zhenhao Zhou 

Richard Bedell Graduate Scholarship 

Julia Andersen 
Jose Guballa 
Timothy Lui 
Katie Maloney 

Elizabeth Phillips 

Sophia Zamaria 

Nick and Marilyn Tintor Graduate Scholarship 

Adam Brudner 
Armagan Kaykun 

Jonathan Sorrentino 
Jasimine Yu 

David Summer 
Jonathan Umbsaar 
Junxing Chen 

Joshua Wolpert 

Dr. H.O. Seigel Scholarship in Applied Geophysics 
Matthew Belanger 
Erkan Gun 

Julia Andersen 

H. V. Ellsworth Graduate Fellowship in Mineralogy 

Domenica Lee 

Samantha Athey 
Tianshi Liu 

Katie Maloney 

Afeez Popoola 

Sophia Zamaria 

Timothy Lui 
Max Chipman 

Mitchell McMillan 

A.T. Griffis Memorial Graduate Scholarship 

Michael Rego 
Emerald Stratigopoulos 

Margaret Amelia Miller Scholarship 
Max Chipman 

Laurence Curtis Teaching Assistantship Award 

Saif Al-Sawadi 
Samantha Athey 
Jacob Kvasnicka 

Nathan Stoikopoulos 

Harry Elderfield Student Paper Award 
Weiqi Yao 

2020 Peter Howe Bursary Recipient 
Talia Moum 
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“Team Tuzo” Takes the Win! 

“Team Tuzo” - Adam Brudner, left, and Afeez Popoola, 
right, graduate students in the Earth Sciences Department 
at U of T, claimed first place in the Society of Exploration 
Geophysicists (SEG) 14th annual Challenge Bowl World 
Finals! Ths was an online international geoscience trivia 
competition, featuring fast-paced questions about geology, 
geophysics, and the SEG itself. The winners teamed up 
after both placing in the top three in the first round of the 
Canadian Championship (Adam Brudner - 1st, Afeez 
Popoola - 3rd). They named their team after legendary 
U of T geophysicist and plate tectonics pioneer J. Tuzo 
Wilson. They defeated 16 teams in a come-back win, 
including teams from the US, Argentina, China, Italy, Egypt 
and India, winning a cash prize of $1000 US and a trip to 
next year’s conference in Denver. (Photo from the SEG 
website) 

Tuzo Wilson biography to be published 
later this year 

A biography of J. Tuzo Wilson (Unlikely 
Revolutionary: J. Tuzo Wilson and Plate 
Tectonics) our most well-known alumnus, and 
one of Canada’s most famous scientists, is to be 
published in late 2021 by University of Toronto 
Press. In the writing of the book, his daughter 
Susan and many members of the Department, 
past and present, especially Henry Halls, have 
been very helpful in contributing material and 
suggestions. If you have any personal anecdotes 
of Tuzo you would like to see included in the 
book such as how he might have influenced your 
career, directly or indirectly, or any other aspect of 
his life and career, please let me know. (nicholas. 
eyles@utoronto.ca) 

Nick Eyles 

Focusing on the Future: Industry Panel
2020 

The Focusing on the Future Panel took place in 
March 2020, the first event coordinated by all three 
undergraduate earth science associations, UESA, 
WIM U of T and SEG U of T. Spearheaded by 
students Jessica Patterson and Sofia Panasiuk, 
this event aimed to engage students from across 
Canada by listening to industry professionals 
debate and answer the tough and controversial 
questions about the future of industry practices. 

Our industry professionals included Natalie 
Caciagli (BSc 1998, PhD 2010), Senior 
Geochemist at Barrick Gold, John Burzynski, 
CEO and Co-founder of Osisko Mining Inc., Chad 
Hewson, Manager of Innovation and Geophysics at 
Teck Resources Ltd., and Aoife McGrath, Head of 
Exploration & Geology at Beadell Resources Ltd. 
with Christine Petch, Senior Consultant at Cpetch 
Consulting leading the discussion. They discussed 
questions including how challenges facing the 
mining industry are going to change over the next 
25-50 years, is it possible that mining will ever 
match societal and green movement expectations, 
and what is the most outlandish headline about 
the future of the industry that you’ve seen from the 
popular media. 

The clubs hope to continue running this event on a 
biannual basis - maybe one day making it a staple 
of the PDAC season. 

Jessica Patterson 

mailto:eyles@utoronto.ca
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Field Education 

Undergraduate students explore the geology, history and culture of South Africa 

“In geology,” says Dan Gregory, “the person who wins is 
the person who sees the most rocks.” 

And one of the ways geology students get to see lots of 
rocks is to get out of the classroom and into the field. 

That’s what a group of undergraduate students did last 
winter — before pandemic travel restriction were in place 
— when they visited South Africa with Gregory and Xu 
Chu, both assistant professors in the Department of Earth 
Sciences in the Faculty of Arts & Science. 

The trip combined two earth science International/ 
Indigenous Course Modules (ICM) that included Chu’s 
mostly second-year students and Gregory’s mostly fourth-
year group. 

Not only did the ICMs offered students an opportunity to 
see lots of rocks, they did it in one of the most geologically 
fascinating locations on the planet. 

“For a geologist, South Africa is one of the best places to 
visit,” says Gregory. “It has the world's largest platinum, 
manganese and gold deposits, as well as diamond mines.” 

Esther Bushuev is a member of Woodsworth College, 
majoring in physical and environmental geography with a 
double minor in geoscience and geographic information 
systems. 

“Because we were in the field,” she says, “we were able to 
make connections between what we observed on the trip 
and what we learned in lectures and labs.” 

“These trips are important,” adds Chu. “In their future 
careers, students will have to work in the field. They’ll 
need to understand the relationship between a rock and its 
geological history”. 

“Also, if students aren’t sure they want to pursue a career 
in geology,” he says, “a trip like this shows them how 
fascinating the discipline is. Plus, they get the opportunity 
to learn about future career options by talking to actual 
field engineers and geologists working in the mines.” 

Dean Hiler is a member of Woodsworth College, majoring 
in earth and environmental systems and minoring in 
geographic information systems and the history and 
philosophy of science and technology. He says the trip 
was “a chance to see evidence of Earth’s history first-hand 
and to see another country, continent and culture. It was a 
once-in-a-lifetime opportunity I couldn’t turn down.” 

The group started their eight-day trek in Johannesburg and 
drove some 2500 kilometres, crisscrossing the country in 
two vans, visiting nearly a dozen sites. 

South Africa has hundreds of mines — many more than 
Canada — and the Witwatersrand gold field is home to 
some of the deepest in the world. The group visited the 
Moab Khotsong gold mine and descended more than 
three kilometres below the surface. They also visited the 
Kalahari manganese mine, a vast open pit operation in the 
middle of the Kalahari Desert. 

Photos: The group poses (top) for a selfie at the “Big Hole”. 
The De Beers Hole at Kimberly South Africa is thought to be 
one of the deepest holes ever dug by manual labour. Over 
50, 000 workers were involved in the excavations from 1871 
to 1914, in which the hole was excavated to a depth of 240 
metres, producing over 13 million carats of diamonds. 

“Shatter cones, conical fractures due to intense shock 
(pictured left) are shown pointing towards the Vredefort 
impact site. 
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The itinerary included the Vredefort impact crater, the 
largest impact crater on Earth — larger even than the 
Sudbury basin. 

“Imagine a crater 200 kilometres wide,” says Hiler, “created 
by the impact of an asteroid 10 to 15 kilometres wide. The 
impact, two billion years ago, was unimaginably large and 
created shatter cones in the nearby rocks. I found one 
along the road near an exposed outcrop and I’ll cherish it 
for the rest of my life.” 

While the ICM focused on science, the students also 
learned how the country’s geology was closely linked with 
its history and culture — including apartheid — and how its 
mineral wealth provided legitimacy for racial exclusivism, 
segregation and social injustice. 

The lesson was not lost on Hiler. “The geology of South 
Africa is billions of years old and rich in the resources 
needed in the modern age,” he says. “In the past, 
colonialists got the lion’s share of mining 

Chris Sasaki, Arts and Science News 

Whitefish Falls goes online! 

Due to the COVID-19 pandemic, field courses were 
cancelled for summer of 2020. However, some of our 
students still needed credits for their graduation. To 
satisfy this requirement we designed an online version 
of the second year field course. Field work is a difficult 
thing to teach in an online format to say the least. To try 
and mitigate the problems we used a number of different 
techniques. First we built a virtual reality room (see image 
below), with 3D rendered outcrops, that the students could 
use to learn to write and understand specific geologic 
structures, all with a professor or TA close at hand in the 
virtual room with them. 

Next, we used a combination of video, outcrop photos, air 
photos, and google Earth to allow them to map a section 
of the shore of Lake Huron near Parry Sound. This was 
supplemented with 10 rock samples sent to the students 
so they could practice rock identification and put it into 
context of the outcrops. For the next exercise 3D printed 
blocks were sent to the students so they could learn and 
practice to take strike and dip measurements from parts 
on an idealized map area. The resultant data were then 
used to determine the trend and plunge of the fold using a 
stereonet and this was used to make a cross section using 
the kink method. The goal of this project was to mimic a 
field structural exercise of mapping a fold structure. 

The final two modules were aimed to introduce the 
students to two skills needed in mineral exploration. The 

Assistant Professor Dan Gregory 

first taught drill core logging. This utilized core scan drill 
data from the Minnesota Geological Survey. The survey 
had several cores from their core library scanned by 
Corescan which produced both mineral maps and high 
resolution photographs. The students then learned to 
log drill cores using these photos and the mineralogical 
data. While there is no substitute for real rocks, having 
the Corescan data allowed them to check their visual 
identification of different minerals by toggling to the specific 
mineral panel. The final module taught the detailed bench 
mapping using the Anaconda method. This had the 
students make detailed maps of a bench from a gold mine 
using photos of the pit. Where more detail was needed the 
students gained it by questioning the professor, by thinking 
of the questions to ask. It required students to think about 
where more data were needed, analogous to deciding 
where to spend more time for detailed analysis while 
mapping. 

While we look forward to being able once again return to 
our in-person field courses, this online experience gave 
our students important skills for when they go into the field 
for their future careers. 

Dan Gregory 
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Annual U of T Earth Sciences Alumni & Friends Golf Tournament 

During the pandemic, golfing was one of the few activities where small groups 
could gather outdoors. With safety protocols in place, a group of alumni and 
friends gathered for the second annual golf tournament. The enthusiastic 
group of new golfers and more experienced players joined Professors Russ 
Pysklywec and Grant Henderson to enjoy a sunny day on the course and 
the awarding of prizes including a last-minute category addition of “Best 
(unintentional) golf cart off-roading”! There was some friendly competition 
between players with the Explorers Field Education Fund receiving a donation 
if they didn’t have “best ball” at a hole. Thank you, to all alumni and friends who 
attended and we look forward to continuing the tradition. 

Stefan Ioannou (PhD 2004), Alzbetca Andercova (BSc 2019, 
MSc 2020), Russ Pysklywec, Joseph Hamilton (BSc 1985) 

Danica Pascua (BSc 2012), Pierre Grondin LeBlanc (BSc 
2013), Grant Ferris, David Dudar 

Kim Hunt-Rao, Natalie Szponar, Hugh Snyder, Grant 
Henderson 

David Brace (BSc 1985), Nick Tintor (BSc 1980), Laurie 
Curtis (PhD 1979), Scott Curtis (BSc 2014) 

Joe Slater, Bridget Bergquist, Rabi Nizami (BSc 2013), 
Khanita Khaled (BSc 2013) 

Riaz Ahmed, Greg Slater (BSc 1994, MSc 1996, PhD 2001), 
Jessica Patterson, Nathan Stoikopolous (BSc 2019) 

Alex Pernin (BSc 2013, MSc 2014), Julianna Morales (BSc 
2013), Dan Gregory, Kennedy Boyle (BSc 2020) 

Mark your calendar for the next tournament! 

Friday, September 24, 2021 

Contact Karyn Gorra at 
k.gorra@utoronto.ca for details. 

mailto:k.gorra@utoronto.ca


15 

Advancement Activities 

Uno, Dos, Tres – Thank you Mr Hugh Snyder 

For the third time, Mr Hugh 
Snyder has shown his support 
for the Department of Earth 
Sciences with another major 
gift that will provide for a third 
international PhD student into 
our graduate program. The 
Hugh Snyder International 
Scholarship in Earth Sciences 
was established in 2014 
to support academically 
outstanding students from 

Central and South America, Spain and Mexico, places 
he has enjoyed working for many years in the evaluation, 
exploration, development and production of mineral 
deposits. 

Since establishing the scholarship Mr Snyder has been 
involved with the department by taking an interest in and 
meeting with his scholarship recipients to learn about 
their research. He has been a participant in mentorship 
opportunities for students and keeps informed about the 
department and the University, meeting with Chair Russ 
Pysklywec and Professor Grant Henderson - often on 
the golf course. 

In the midst of a pandemic when it was was not possible 
to celebrate this latest gift on campus, the golf tournament 
provided a fitting opportunity for the University to publicly 
acknowledge his philanthropy. Ms Kim Hunt-Rao, 
Executive Dierctor of Advancement for Arts and Science 
joined his team for a round of golf and at the end of the 
day presented him with a gift, thanking him for his ongoing 
support to the University of Toronto and the Department of 
Earth Sciences. 

Donors 

We acknowledge, with thanks, donations 
made to the Department in 2020 by the 

following individuals and organizations to 
the Explorers Field Education Fund and a 

variety of Scholarship Funds: 

Carl-Georg Bank and Katharina Heinz 
Andrew F. S. Bau 

David Brace 
Jitka Christof 

Jennifer A. Clark 
Laurence Curtis 

Enterprise Holdings 
Joey Freund 
John Gittins 
Karyn Gorra 

George A. Gorzynski 
Donald G. Gratton 

Ariella Hoffman 

Henry C. Halls 
Ann F. Hubbs 

Sandra L. Kamo 
Stephen E. Kesler 

Stephen Kissin 
Yakun Liu 

J. Douglas and Sheila D. Macdougall 
Timothy McConachy 

Bernd Milkereit 
M. Jean Pardo 

Don Poirier 
Leslie Ruo 

Kevin A. Shaw 
Hugh R. Snyder 

Michael W. Sutton 
Stephanie A. Thomas 

Ian S. Thompson 
A. S. J. Tozer 

Paul Tozer 
Dennis Waddington 

and several anonymous donors 



16 

 

 

Professor Emeritus puts stamp on Earth Sciences with field trip fund 

When it’s safe to do so again, earth 
sciences grad students will have the 
support they need to pursue their 
geological studies far beyond the 
classroom, thanks to a 70-year-old 
stamp collection started by a young boy. 

Department of Earth Sciences Professor 
Emeritus Henry Halls recently sold 
part of his lifelong stamp collection to 
establish the Henry C. Halls Graduate 
Field Trip Fund, which will support 
stimulating geological field trips for 
graduate students, inside Canada and 
beyond. 

The sale included about 300 stamps, 
roughly half his collection, and earned 
about $200,000 in total. Individual 
stamps went from $200 all the way 
up to $10,000. The sale included 
pre-Canadian stamps of Nova Scotia, New Brunswick, 
Vancouver Island, British Columbia and the Colony of 
Canada (comprising Ontario and Quebec). 

“On behalf of the entire department and U of T, our 
most sincere thanks to you, Henry, for this exceptional 
gift in support of the academic experience of our earth 
science students,” says Russ Pysklywec, chair of the 
Department of Earth Sciences. “Your generosity and vision 
in establishing the endowment will significantly enrich the 
graduate studies for generations of students here, now and 
into the future.” 

Stamps and geology have always shared an unlikely 
relationship for Halls. 

“I was about eight when I started collecting stamps; I soon 
realized that trying to identify where stamps came from 
gradually led to a worldwide knowledge of countries, their 
location and history, and I became familiar with many of 
the exotic ruins and landscapes that were often depicted 
on pictorial issues,” says Halls, who earned his PhD from 
U of T’s Department of Geology in 1970 after receiving his 
bachelor of science in geology and his master of science 
in geophysics from the University of Sheffield and the 
University of Durham. 

Halls became a professor at U of T’s Mississauga campus 
(UTM) in 1970, living in the Artist’s Cottage for many 
years. He has produced about 100 journal publications 
based on his research, which was conducted at U of T’s 
Paleomagnetism Laboratory. 

Henry studying aeromagnetic maps at 
the University of Western Australia, 2000. 

His geology career has taken him around 
the world, with field work throughout 
Canada, India, Australia, Southern 
Africa, South America,  and 
Scandinavia. In 1985, he organized 
the first International Dyke Conference 
at UTM, which brought together more 
than 100 scientists from 20 countries. 
Conferences have since been held about 
every five years around the world. 

“Over 40 years of teaching geology 
and geophysics, I came to appreciate 
how important field work as a learning 
experience was, which in turn led 
students to appreciate other aspects 
such as nature, culture and history,” he 
says. “Often trips to remote areas would 
allow once-in-a-lifetime experiences 
of visiting exotic landscapes, classical 

archeological ruins and memorable encounters with 
wildlife.” 

Halls is not alone in recognizing the value in getting out of 
the classroom. These trips enable students to learn about 
an area’s geology first-hand while providing a much-
needed social aspect, says Liz Phillips, a PhD candidate 
in earth sciences. Phillips has stayed in cabins with 
fellow students during rustic excursions to Killarney and 
Muskoka, and helped plan trips as chair of the Association 
of Graduate Earth Sciences Students social committee. 

“I think having these field trips really makes our 
department unique and having a fund dedicated to 
supporting them is really important because it enables us 

Henry Halls considers this Postal 
Union Congress London 1929 stamp 
to be one of the world’s best designed. 
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A photo of a slab about 60 cm across, leaning against a wall at the 14th-16th century 
Vijayangara Ruins at Hampi, India. It is a powerful example of the serendipitous 
learning opportunities students get from traveling, Halls says. “It shows a cow and an 
elephant joined together by the head. Sometimes the cow’s head is clearly seen, but 
the carving is so clever that sometimes it is the elephants head that appears.” Halls 
took the photo while gathering rock samples in the area. 

to be more versatile about where we can go and what we 
can do, and to be as inclusive as possible,” says Phillips, 
who earned her master of science from U of T in 2017.” 

“You get experience in the field, which is really important 
in geology and earth sciences. These trips are a big part 
of undergrad programs, but are relatively rare at the 
graduate level. Since earth sciences has people from 
diverse backgrounds, including geography, chemistry and 
environmental science, many people haven't been on 
these types of geological field trips before.” 

Field trips also help build a sense of community across the 
department. 

“It's a really great way for students to get to know each 
other. Especially if you're in diverse research areas, 
trips help you connect with students you may not be 
interacting with on a day-to-day basis. The trips are a great 
opportunity to do that; they strengthen the community.” 

Halls’ passion for stamp collecting continued throughout 

his career, even intensifying in the last 20 years. Selling 
part of it provided an opportunity to give back to U of T, 
Halls says. 

“On retirement, I began to think seriously about how my 
stamp collection could be used to help finance geological 
field trips, particularly at the graduate level where funding 
for field work is low to negligible,” He says. “My hope 
is that students will gain the excitement, knowledge, 
experiences and memories of the sort I have treasured 
over my own life of adventure. 

I've always wanted to give something to the department, 
because the department has been my livelihood for the 
past 50 years. What I chose will help graduate students 
learn more about the geology of the world.” 

Interested in establishing your own scholarship? Contact 
Richard DeLisle, Senior Development Officer, at r.delisle@ 
utoronto.ca 

Michael McKinnon – Arts and Science News 

The Jim Haase Memorial Award 

We are pleased to announce 
a new scholarship created in 
memory of Jim Haase. 

Jim Haase was a man of many 
interests, the most enduring 
of which was the formation of 
the earth. He studied for the 
sheer sake of satisfying his 
inquisitiveness and was fascinated 
by the wonders within the earth’s 
crust. 

He supported a number of the mineral clubs in Ontario but 
made a special contribution by volunteering as President of 
the Walker Mineralogical Club, which has had longstanding 
ties with the University of Toronto. 

The Jim Haase Memorial Award was made possible by 
the generous support of Jim’s Family and Friends of Mr. 
Jim Haase and the Department of Earth Sciences. As 
a Boundless Promise Program award, the University of 
Toronto will match 1:1 in perpetuity, the annual payout of 
the endowed funds of The Jim Haase Memorial Award. 
It will be awarded to a full-time, undergraduate student 
on the basis of financial need, with preference given to 
students majoring in Earth and Environmental Systems. 

Jim is remembered by his family and the many friends he 
made by sharing his love of geology. A special thank you 
to Eva Haase, Jim’s wife, and the Walker Club Council 
for their efforts to honour Jim through this award, and 
providing support to deserving students who share his 
interests. The Department of Earth Sciences is proud to be 
able to share in Jim’s legacy. 

Arts and Science Advancement 

https://utoronto.ca
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DJ Ed’s Street Beats 

Ed Spooner writes: “I was asked in 
April by someone on my street to 
play some music from the porch to 
cheer people up. She knew I had 
a basic sound system for playing 
music and movie/music video audio 
at Hallowe’en. ~70% of the people on 
the street are on a street email, so it 
was easy to pass the word around. 
People really liked it and it was 
very nice to see people smiling and 

Emeritus Corner 

dancing. Since then I’ve done seven 
and moved on to Spotify and a 10” or 
12” amp/speaker rented from Long 
& McQuade for ~$25. When I turn 
the volume up it can almost be heard 
on the Danforth. My playlists can be 
accessed using Edward.spooner@ 
sympatico.ca and my younger 
daughter set me up as DJEd97. 

In support of the Black Lives Matter 
movement I wanted to show the 
musical genius of people in Africa and 
the African diaspora and put together 
a playlist of tracks, plus supporting 
notes, involving black musicians 
from Africa, the Caribbean and the 
U.S., except for the last one by John 
Lennon, and played some of it on 
June 20th. (Since then I’ve extended 
the playlist to 4+ hours.)” 

Ed reflected on where his enjoyment 
of black music began - from his 
childhood in West Africa between 
1956 to 1962 (“no...only drums now 
and again there”) to his father’s Little 
Richard EP  - listening to Slippin’ and 
Slidin’ in the green fields of Dorset. 
He links it mainly to a Bristol boarding 
school room mate, Leke from S.W. 
Nigeria, who introduced him to Ray 
Charles, Otis Redding, Wilson Pickett 

and others, and with his friends in 
Bristol, Motown. 

“I last saw Leke in ~1967 in Ladbroke 
Grove and wondered how he was 
doing and was fortunate to reconnect 
through a family member in Toronto 
who I found in an online search and, 
on August 8th, we talked for ~2 hours 
on Whatsapp, there he was in Lagos! 
I’m happy to say that he’s doing very 
well and had worked as an engineer 
in economically growing Nigeria. 
Coincidentally he had visited Bristol 
and the school in the last year or so, 
the only time, and had wondered 
what had happened to myself. We will 
meet again when we can in London or 
Lagos. 

The West African link continued, 
this time in connection with my 
mother’s 100th birthday on November 
13, 2020. She flew out to West 
Africa, to the Gold Coast as it was 
then, now Ghana, in ~1942/43 in 
the Second World War via Lisbon 
and Villa Cisneros in then Spanish 
Sahara. She was working for military 
intelligence……………..but that’s 
another story.” 

Ediacaran dykes yield one of the weakest paleointensities 
of Earth’s magnetic field yet recorded! 

Ediacaran dykes yield one of 
the weakest paleointensities of 
Earth’s magnetic field yet recorded! 
At the University of Liverpool’s 
paleomagnetic laboratory, Daniele 
Thallner and Andy Biggin have 
discovered that 580 Ma Grenville 
dykes from the Georgian Bay area1 

yield one of the lowest sustained 
paleointensities of the Earth’s 
paleomagnetic field yet recorded2. 
Field strengths of 2.9±2.2 μT 
corresponding to a virtual dipole 

moment of 0.3-1.7x 10E22 Am2 

are an order of magnitude weaker 
than the present day magnetic field. 
Paleomagnetic results from the 
Grenville dykes show both steep 
and shallow primary directions of 
magnetization, despite precise U-Pb 
ages that are only 5 Ma apart at 
most1 . The paleointensity of these 
components is similar but their 
dispersion is large suggesting that 
secular variation was high during 
a time when the field was rapidly 

changing both in direction and polarity. 
These results, together with reports 
of a weak unstable field elsewhere 
in the world from the Ediacaran, 
suggest that the period from perhaps 
550 to 600 Ma was a time when 
the magnetic field was unusually 
weak. The graph of Paleointensity 
versus Time shows higher fields both 
before and after the Ediacaran, but 
after the Ediacaran the field grew 
rapidly to values, albeit containing 
brief low spots, that are similar to 

https://0.3-1.7x
https://sympatico.ca
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that of today’s field. Explanations 
for the weak chaotic Ediacaran field 
are that it occurred when the inner 
core began to grow3 or that the weak 
fields are related more to the reversal 
process as they occur before major 
geochrons (long periods of uniform 
polarity), not only in the Ediacaran but 
also in the Devonian and Jurassic, 
each time period separated by ~200 
Ma4. My own speculation is that the 
growing inner core progressively 
restricted the volume and shape of 
the remaining liquid core, resulting in 
a profound one-time reconfiguration 
of the convection patterns there, 
resulting in a weak unstable field. 
The subsequent re-established field 
was much larger than at any previous 
time because the core was hotter 
due to expulsion of latent heat of 
crystallization (thus leading to more 
rigorous convection), and because 
the convection cells would be driven 
closer to the earth’s surface by the 
growing solid inner core. 

Plot of dipole moment (measure of paleointensity) versus time, showing the weak 
Ediacarn field (orange, our measurement, blue, other studies). Other values in grey, 
are taken from the international database. All points have been published since 1990 
and are considered the most reliable. Figure courtesy Daniele Thallner. 

1 Halls, H.C. et al, 2015. Precamb. Res. 257, 137-166; 2Thallner, D., Biggin, A. and 
Halls, H. C., 2021. In final review to EPSL; 3 Bono, R.K et al. 2019. Nature Geoscience 
12, 143-147; 4 Shcherbakova, V.V. et al. 2020. Geophys. J. Int. 220, 1928-1946. 

Henry Halls 

Those were the days…. 

The last time I gave a Rockfest talk, around the time of my (mandatory) retirement in 1998, the student who was 
to introduce me asked about my background. I said “before I became an academic I was, among other things, 
an exploration geologist”. She asked, “What’s an exploration geologist?” That was when I realized how much the 
department had changed, and was still changing. Before 1964 the department had various names, prominent 
among which was Department of Mineralogy and Petrology. In 1964 the Department Chair Les Nuffield had the 
name changed to Department of Geology. This was clearly appropriate, as there were many subjects being pursued 
besides Min and Pet., such as paleontology, sedimentology, structural geology, glacial geology, ore deposits, and 
even some experimental geochemistry. All these subjects are closely tied to the study of rocks in the field. Graduate 
students generally had a specific field area to work on, and most undergraduates had summer jobs with federal 
or provincial surveys, or with mining companies. Some of the professors consulted for mining companies in their 
spare time. In response to changes taking place in the department, in 2012 the department name was changed 
again, this time to Department of Earth Sciences, reflecting the fact that the Earth has not only a lithosphere but a 
hydrosphere and atmosphere as well. The study of the Earth can involve more than the study of rocks. Nevertheless 
the Department has a distinguished legacy of contributions to geology, especially to ore deposit geology. Call me a 
traditionalist, or even an old fogey dreaming of the good old days, but I hate to think we might have people who don’t 
know that geologists sometimes use their knowledge to help find metallic ore deposits, which are an essential part of 
our society, not just a source of pollution. But I suppose the important thing is that everyone does good science, and 
I can live with that. 

Greg Anderson 
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Research Activities 

Blue Jeans - a widespread source of global anthropogenic pollution 

Miriam Diamond’s Environmental geochemistry 
laboratory has been finding that traces of denim from 
blue jeans are just about everywhere! 

At any moment, approximately half of the world’s 
population is wearing blue jeans and other denim 
garments. Samantha Athey and co-workers 
have examined the footprint of our modern blue 
jean society by investigating the environmental 
distribution, pathways, and sources of indigo denim 
microfibres shed by denim clothing. Microfibres 
comprised 87−90% of the anthropogenic particles 
found in sediments from the Canadian Arctic 
Archipelago, Laurentian Great Lakes, and shallow 
suburban lakes in southern Ontario. 20-50 % of all 
microfibres in sediments were anthropogenically 
modified cellulose (AC), of which 40−57% were 
indigo denim microfibres (12−23% of all microfibres 
analyzed). AC microfibres were also found in rainbow 
smelt from the Great Lakes. Wastewater treatment 
plant effluent collected in southern Ontario contained 
22 ± 18 microfibres L−1, 13% of which were dyed 
with indigo, characteristic of denim fabrics. Finally, 
as a source or introduction into wastewater, they 
found that one pair of used jeans can release 56000 

± 4100 microfibres per wash. Microfibres from jean 
laundering were consistent in chemical composition 
and morphology with those found in the environment. 
They conclude that blue jeans, the world’s single most 
popular garment, are an indicator of the widespread 
burden of anthropogenic pollution by adding 
significantly to the environmental accumulation of 
microfibres from temperate to Arctic regions.  

Source: Athey, S N, Adams, J K, Erdle, L M, Jantunen, 
L M, Helm, P A, Finkelstein, S A and Diamond, M L. The 
Widespread Environmental Footprint of Indigo Denim 
Microfibres from Blue Jeans. In press to Environmental 
Science and Technology Letters. 

Extensive wetland development in mid-latitude North America during the 
end-Pleistocene deglacial period 

The deglacial interval spanning the end of the 
Pleistocene and beginning of the Holocene was 
characterized by dynamic landscapes as ice sheets 
receded, enormous quantities of meltwater drained, 
and flora and fauna began to re-colonize recently 
deglaciated terrain. In the Midwestern United States, 
pollen records dating to this time period suggest 
the presence of enigmatic vegetation communities 
with no modern analogues. This time period, known 
as the Bølling-Allerød Interstadial (B-A in figure), 
was a warmer, moister climatic interval, also 
characterized by a marked increase in atmospheric 
methane, although the methane sources remain 
poorly understood. As part of PhD research in Earth 

Sciences, Eunji Byun (PhD 2020) hypothesized 
that these “no-analogue” vegetation communities 
were in fact wetlands that may have contributed to 
the Bølling-Allerød methane spike. We evaluated 
this hypothesis1 by synthesizing pollen records to 
identify tree species most commonly associated 
with “no-analogue” vegetation. Then, by combining 
hydrological simulations of water table position 
with surveys of vegetation from the early settlement 
era, we developed a model linking combinations 
of trees with percent wetland cover. Then we used 
pollen assemblages from the deglacial interval to 
show that the no-analogue vegetation communities 
correspond to extensive wetlands. By applying 
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modern measurements of methane fluxes from similar 
wetlands types, we estimated that these wetlands 
may have released ~11 Tg methane per year, which 
is comparable in magnitude to the northern source 
enhancement modelled from ice-core records for the 
Bølling-Allerød Interstadial 

Eunji Byun and Sarah Finkelstein 

Figure: Top panel: atmospheric methane 
concentrations for both hemispheres from published 
ice core measurements, and marine proxy records for 
ice sheet meltwater discharge through the Mississippi 
River (Wickert et al. 2013, Nature). Bottom panel: 
our compiled pollen time series. Shaded background 
shows relative abundance of broad vegetation types, 
and coloured lines show abundances of pollen types 
identified as no-analogue wetland indicators. 

1. Byun, E., Sato, H., Cowling, S.A., Finkelstein, S.A. 2020. 
Extensive wetland development in mid-latitude North America 
during the Bølling–Allerød. Nature Geoscience. https://doi. 
org/10.1038/s41561-020-00670-4 

Natalie Szponar shows a Machiguenga girl how to collect soil 
and vegetation samples. She quickly became Natalie’s field 
helper and navigator through the depths of the Amazonian 
jungle. Photo credit: collaborator Claudia Vega. 

Collecting samples in the 
Amazon Jungle 

As a PhD student I am working in the Madre de Dios 
(MDD) region of Peru, considered one of the most 
biodiverse regions in the Amazon. MDD is also an area 
with a high prevalence of artisanal and small-scale gold 
mining (ASGM), driven by the high prices of gold. Mercury 
use during ASGM has led to significant mercury pollution in 
the MDD region and dangerous mercury levels in fish and 
people, ultimately leading to declared states of emergency 
in 2016 and 2019 by the Peruvian government. My 
research1 focuses on assessing and tracing atmospheric 
mercury emissions from ASGM activities in air and into 
terrestrial ecosystems. Using mercury isotopes, I can 
distinguish local and regional air masses influenced by 
ASGM emissions from background mercury and trace 
atmospheric mercury into vegetation and soils. Beginning 
in 2017, I have been working in MDD with collaborators 
to set up a regional atmospheric Hg monitoring program 
at over 100 locations. For air sampling, we used a newly 
developed passive air sampler, a simple tool requiring no 
power and little technical expertise, that has allowed for 
the involvement of various government agencies, NGOs, 
and non-scientists (e.g., local Peruvians, indigenous 
communities – the Machiguenga) to participate in the 
monitoring program. Over several trips to MDD, I also 
sampled precipitation, vegetation, soils and sediments 
and helped to set up a mercury laboratory in MDD to allow 
for local processing and analyses of samples. My most 
memorable experience included a three-week trip into the 
furthest extents of Manu National Park, before reaching 
land occupied by uncontacted tribes. We stayed with 
indigenous communities and slept under the stars with the 
buzzing noise of howler monkeys, insects and birds. 

Natalie Szponar 

1Natalie is part of Bridget Bergquist’s research team. 
See page 22 

https://doi
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Mercury contamination in the Amazon: 
Artisanal and Small Scale Gold Mining or Land Use Change? 

In parts of the developing world, mercury 
(Hg) is used to extract gold by amalgamation 
during artisanal and small-scale gold mining 
(ASGM) leading to extensive contamination 
of regional and local environments including 
downstream ecosystems. Globally, ASGM 
is also considered the largest source of Hg 
pollution both to the atmosphere and water. 
Differentiation between Hg from ASGM and 
from other sources of Hg, such as increased 
erosion from land use change (soils are 
the largest terrestrial reservoir of Hg), is 
challenging where both activities occur, as 
in the Amazon. A promising new tool for identifying 
sources of Hg in aquatic ecosystems uses Hg isotopes. 
For example, we applied Hg isotopes to two aquatic 
ecosystems in South America downstream of ASGM 
activities, one in Amapá, Brazil and the other near 
Portovelo, Ecuador. Surprisingly, the Hg isotopic 
analyses from Amapá did not support ASGM as the 
source of elevated Hg in the downstream aquatic 
ecosystem (Fig.1, left). Instead, mercury isotopes 
were consistent with the elevated Hg being from 
preferential migration of Hg from soil erosion, 
likely associated with an increase in deforestation 
associated with water buffalo grazing in the region. 
In contrast in the Southwestern Andean region of 

Ecuador and Peru, Hg isotopes demonstrated Hg 
used during ASGM was the predominant source 
of Hg downstream (Fig.1, right) and could be 
traced ~120 km. Differentiating between the two 
is necessary to designing successful strategies for 
reducing downstream Hg contamination, especially 
in areas where populations depend on aquatic 
ecosystems for their main source of food. 

Bridget A. Bergquist, 
Rebecca Adler Miserendino 

and Gary Schudel 

Artificial Intelligence and Plate tectonics

Mantle convective flow is the thermal engine that 
drives plate tectonic activity on the surface of the 
Earth. However, in the geophysics community we are 
still trying to get a better understanding of mantle 
convection to determine the link (the transmission?) 
between the planetary thermal engine and plate 
motions—e.g., why does Earth have active plate 
tectonics, yet sister planets of Venus and Mars 
don’t? The tools for such studies are global mantle 
convection computational models where we solve the 

coupled system of equations governing creeping rock 
flow. The inset figure shows one such model where 
dense cold (blue) material sinks through the mantle 
to splash on the core-mantle-boundary (CMB) and 
hot buoyant plumes (yellow) rise from the CMB. 

A major challenge in studying these highly complex 
models is in determining how the pattern of mantle 
convection evolves with the many free parameters 
in the system (e.g., viscosity, geometry, density, 
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boundary conditions in the Earth). To advance this 
interpretation, we have turned to supervised machine 
learning and deep learning models based on neural 
networks—methods in artificial intelligence. 

We find that supervised machine learning techniques 
can successfully predict the thermal state of model 
planets—as shown in the figure—based on several 
key features (parameters such as curvature, Rayleigh 
number, internal heating, surface mobility). The 
deep learning neural networks can achieve their 
learning in hidden layers (free from training) and are 
even more successful in estimating the temperature 
structure of the models from given features. Overall, 
this is a very computationally expensive exercise--
creating a vast array of 3D virtual Earth models and 
conducting the machine learning/neural network 
calculations--for which we use Niagara, Canada's 
most powerful research supercomputer. 

Our work is published in recent contributions to 
the Journal of Geophysical Research and Earth 
and Space Science, and represents some of the first 
applications of artificial intelligence to geodynamics. 

Reference: Shahnas, M. H., and R. N. Pysklywec. 2020 
Toward a Unified Model for the Thermal State of the Planetary 
Mantle: Estimations From Mean Field Deep Learning, Earth 
and Space Science, 7, 17 pp. 

Figure: Sphere in centre is the boundary of the outer core, 
where colours are temperature contours (magenta/red is 
hottest, blue is coldest). For the planetary mantle layer 
above the core, only the isotherms of 2100 K (blue) and 
2550 K (yellow) are shown, as well as corresponding velocity 
vectors. This highlights cold/sinking (blue) and warm/rising 
(yellow) features in the mantle. 

Russ Pysklywec 

Fluid injection-induced fault creep changes earthquake recurrence time 

In recent years, the drastic increase of seismicity in 
historically quiescent regions is found to be caused 
by human activities. Most of the largest induced 
earthquakes are associated with wastewater injection 
operations. The evolving state of fault stress during 
and after the perturbation of fluid pressure gives rise 
to the intriguing interplay of seismic slip and quiet 
creeping (aseismic slip) on the fault, and a better 
understanding of the triggering process, pivotal to 
effective seismic hazard mitigation. We investigate in 
this study1, through numerical modeling, how pore-
pressure perturbations affect the spatiotemporal 

evolution of fault slip and the earthquake recurrence 
time. An increase in pore pressure is typically 
believed to reduce the effective normal stress, and 
hence the strength of the fault, and cause the next 
earthquake to occur sooner. Depending on the 
magnitude and imposed time of the pore pressure 
change, however, we find that the fault may also 
respond with a wide range of aseismic slip patterns, 
which can lead to both time advancement and delay 
of subsequent earthquakes. Earthquakes that are 
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delayed in time are associated with large aseismic 
moment release. Specifically, a very small pressure 
perturbation is capable of triggering aseismic slip 
that leads to considerable time delay in the next 
earthquake, even when perturbation occurs late in 
the interseismic period. This implies that induced 
seismicity as a phenomenon can potentially last 
for longer than expected even after the reduction 
of injection operations. Our study highlights the 
importance of close monitoring of aseismic fault 
slip in regions prone to the influence of pore fluids 
and provides physical insights into fault-specific 
critical aseismic responses associated with certain 
triggering outcomes. 

Semechah Lui 

Figure: The seismic and aseismic moment release, and the maximum slip velocity on the fault during a seismic cycle with pore 
pressure perturbed early on at 25% of the interseismic period (black dotted line). Each step-increase of seismic moment (red line) 
represents a major earthquake on the fault. In this case, several episodes of transient increase in slip rate (gray line) release a 
substantial amount of aseismic moment (blue line) and cause a time delay in the next earthquake (as compared to the original 
earthquake occurrence time in an unperturbed case, green dotted line). 

1Semechah Lui, Yihe Huang and Paul Young. The role of fluid pressure-induced aseismic slip in earthquake cycle modulation. In 
review to JGR – Solid Earth. 

Geochronology Laboratory reports latest research results 

In 1975, Emeritus Professor Tom Krogh (1936 - 2008) 
was invited back to Canada from Washington DC to 
establish a rock dating facility through a joint initiative 
between the ROM and OGS. This marked the beginning 
of many decades of Canadian-led innovation in this 
field. Tom’s first seminal contribution in 1973 introduced 
analytical dating methods that are still in use around the 
world today. This publication was, until recently, the most 
highly cited contribution in the history of the Carnegie 
Institution of Washington DC where, at the time of 
publication, he was a research scientist in the Geophysical 
Laboratories. At present, it stands as the second most 
highly cited publication from this prestigious institution. 

Today, 45 years later, personnel of the Jack Satterly 
Geochronology Laboratory (JSGL) continue to make 
major contributions in our field. Since moving to the Earth 

Sciences department from the ROM in 2003, the lab has 
published ~250 research papers in international journals. 
As an indication of the impact of our research, citations to 
the work of the three JSGL geochronologists number in the 
30,000 range. Our research lab is consistently in demand 
by collaborators from around the world who work with us in 
solving interesting research problems. 

Uranium – lead (U-Pb) geochronological dating is well 
known as the ‘gold standard’ of radio-isotopic dating 
methods, owing to the high level of accuracy and precision 
that can be achieved by this system. Our work spans 
the geologic time scale from processes of solar system 
formation through the late Cenozoic. We strive to push 
the boundaries of how precisely we can measure geologic 
time and to determine the ages of minerals in ever smaller 
quantities. By increasing the resolving power of the ages 
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The geochronology laboratory with (left to right: Sandra Kamo, former PhD candidate Dustin 
Liikane and MSc candidate Samuel Duckworth Battye. 

that we produce, we can more rigorously test theories on 
how Earth has evolved through time. And by reducing the 
amount of material we analyze, we can tackle problems 
that were previously inaccessible. Our lab with colleagues 
at the ROM, published in July 20201 a new approach 
to extracting minerals for dating “in situ” from polished 
and thin sections. In normal procedures, the host rock 
is disaggregated and the desired mineral is isolated, but 
by micro-sampling, we maintain petrological context. To 
extract mineral domains, we use a focused ion beam (or 
‘FIB’) with a Xe+ or Ga+ plasma ion source, and date 
them with our high precision methods. This powerful 
new tool brings improved precision to rare and precious 
astro-materials, such as meteorites and lunar and Martian 
samples, and opens the door to a wide variety of targets 
and processes now accessible to U-Pb dating. 
High precision dating is necessary for resolving 
Phanerozoic time scale events. The end-Permian 
extinction is known as the most devastating of all such 
events that changed the course of evolution of life on 
our planet. Sandra Kamo, together with an international, 
multi-disciplinary team of investigators, published in Nature 
Communications (2020)2 the first age for a volcanic ash 
bed that marks the biologic turnover, long-held as the 
continental equivalent to the marine extinction event. 
The date, however, preceded the end-Permian marine 
extinction by about 300 Kyrs, and thus refutes the timing of 
the stratigraphic marker widely held to mark the terrestrial 
end-Permian extinction. 

In another older extinction event, MSc candidate, Sam 
Duckworth Battye, is testing whether a possible trigger 
for the late Devonian Frasnian-Fammenian extinctions 
is present in Russia. If the environmental disruption 
brought about by eruption and emplacement of vast 
quantities of mafic magma and its associated deleterious 
gases precipitated the Frasnian-Femmenian crisis, then 
the timing of these events must be synchronous. A key 

volcanic marker horizon located in Germany marks the 
time of the extinctions, and a possible large igneous 
province (LIP) in Russia may represent the large-scale 
mafic magmatic triggering event. 

An emerging application of the U-Pb system is to low 
temperature processes such as sediment diagenesis, 
and groundwater movements using calcite veins. Fossil 
dates are ages of diagenesis when the object was 
altered and acquired uranium. In most cases this is likely 
due to degradation of organic matter so the age should 
be close to the time of burial. Fossil dating has been 
experimented on for decades but with mixed results. 
PhD student Heriberto Rochin-Banaga and Don Davis 
are working to develop new methods to improve U-Pb 
dating of calcite and fossils, refining measurement 
technologies such as laser ablation inductively coupled 
plasma mass spectrometry (LA-ICPMS) and developing 
a new statistical approach that allows the maximum 
information to be extracted from analyses. As a result, 
the first absolute ages of belemnites and rugose corals, 
two groups of important guide fossils for Cretaceous and 
Devonian periods, have been measured in collaboration 
with the ROM. Ages of fossil tortoise shell are helping 
to date early hominid artifacts in Wonderwerk Cave, 
South Africa, in collaboration with Prof. Michael Chazan 
from UofT’s Anthropology department. The first U-Pb 
dating of fossilized soft tissue from a bivalve mold 
and associated Pliocene shark teeth has been carried 
out. These projects allow us to better understand the 
evolution of life in more detail as well as providing a way 
to directly date sedimentation. Even cases where dating 
was not successful can give interesting information on 
the chemistry of intra-formational fluids and the timing 
of fluid movements due to regional tectonic events. Like 
zircon dating, this is proving to be a rich field for ongoing 
research. 

The JSGL continues its research partnership with 
Laurentian University’s $104M NSERC Canada First 
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Research Excellence Fund (CFREF) ‘Metal Earth’ grant, 
aimed at understanding the fundamental processes that 
govern precious and base metal enrichment through 
time. Mike Hamilton brings the JSGL’s expertise to this 
7-year, multidisciplinary project, which provides research 
opportunities for our Earth Sciences graduate and 
undergraduate students in Canada’s Precambrian shield. 
Our dating expertise, in collaboration with geologists 
from the Ontario and Quebec geological surveys, has 
contributed to the Superior Province being the best-
studied craton in the world, and provided a framework for 
understanding Archean crustal evolution and the world-
class gold and base metal deposits with which Canada has 
been endowed. Metal Earth is an enormous, Lithoprobe-
scale applied research and development program currently 

spanning numerous bedrock mapping and geophysical 
transects across the Abitibi and Wabigoon subprovinces. 
U-Pb dating at the JSGL is providing unprecedented levels 
of precision that permit improved correlations and reveal 
patterns of volcanism and sedimentary basin development 
within and between greenstone belts. The tempo of 
plutonism, metamorphism, regional deformation, and 
mineralization on important structural breaks, are being 
combined with innovative first-order constraints on the 
development of a diversity of ore systems. 

1 https://doi.org/10.1038/s41467-020-15243-7 
2 https://doi.org/10.5194/gchron-2-177-2020 

Sandra Kamo, Don Davis and Mike Hamilton 

In the news..... 
Some news coverage related to activities of our Earth Sciences community 

Russell Street was renamed - Our street address became 22 Ursula Franklin Street in the spring when 
the Toronto East York Community Council voted to change the name of Russell St, named after Peter 
Russell, an infamous supporter of slavery. Ursula Franklin, a pioneering scientist and feminist, was a 
research physicist and metallurgist in U of T’s Faculty of Engineering and taught at the university for more 
than 40 years. She died in 2016 at the age of 94. A renaming ceremony was held in September, 2020. 

The Diamond Lab Blue Jean fibre research (pg 20) had extensive media coverage in print, television and 
online with PhD Candidate Sam Athey and Professor Miriam Diamond sharing the news of this paper in 
interviews and on social media. 

The Diamond Lab helped the Covid-19 vaccine roll out efforts with the loan of a minus 80°C freezer to 
Anishnawbe Health Toronto to assist in their capacity to handle vaccines requiring ultracold storage. 

Ancient water continues to make news - the donation of a sample of Ancient water and equipment used 
in the discovery by Barbara Shewood Lollar and colleagues to Ingenium Centre: Canada’s Museums 
of Science and Innovation was reported, bringing the discovery back into the news cycle with stories of 
potential links to life on Mars. Several news outlets interviewed Barbara about the history of the discovery 
and her research. 

Alumnus Roger Moss (PhD 1995) was featured in a Globe and Mail news article on record gold prices in 
June 2020. 

Earth News Interviews - a podcast created by undergraduate students Sofia Panasiuk and Dean Hiler 
was featured in the U of T Varsity newspaper. Earth News Interviews is one of only two student-run 
podcasts at U of T and covers a wide range of Earth Science topics with Professors and Researchers 
joining to discuss some of the latest research papers. Sofia and Dean are excellent science 
communicators and ambassadors for our programs. 

https://doi.org/10.5194/gchron-2-177-2020
https://doi.org/10.1038/s41467-020-15243-7
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Tributes 
In 2020 we lost Digger Gorman, Tony Naldrett, and Jeff Fawcett in early 2021. Obituaries are on page 35. 

Digger’s powerful impact on Earth sciences alumnus 

There are a fortunate few who can say honestly that an 
educator, a mentor or a friend made a huge difference 
in their lives and that their path through life would have 
steered in a different direction had it not been for them. 

Professor Donald H. “Digger” Gorman was all of that for 
me, and, frankly, I have no idea where I would be had I not 
had several words of encouragement from him at a time 
when my career prospects in the Earth sciences looked 
very bleak. 

In 1985, just before I graduated with a bachelor of 
science in geology, I was lucky enough to meet with a 
representative of a Toronto consulting company at the 
Prospectors & Developers Association convention, who 
hired me on the spot. At the time, the oil companies were 
busy closing their minerals divisions and hundreds of 
geologists were thrown out of work. 

I missed my convocation because I was in the mountains 
of B.C. looking for gold and thinking myself supremely 
fortunate. The boss promised me a permanent job at 
the end of the summer, but it was not to be. The fates 
intervened and I was laid off after a lengthy drought and 
fire ban forced us from the bush in August. After writing 

Gormanite 

Gormanite, named after Digger1, is a triclinic 
phosphatic mineral found in phosphate-ironstone 
nodules in NE Yukon. It typically forms blue green 
fibrous crystals up to 3 mm long, occurring as radial 
clusters of acicular crystals or as thick blade-like 
crystals in open fractures (see figure). 

1 Sturman, D. et al., 1981. Canadian Mineralogist 19, 
381-387. 

166 letters to mining companies and getting 60 replies — 
all “no” — I hit rock bottom, taking a job stacking bags of 
granulated plastic on pallets in Brampton. On my odd day 
off, I went down to U of T to scan the notice boards for 
jobs. 

After a very depressing morning — on which a manager 
at a uranium exploration company had shown me a filing 
cabinet stuffed with resumes and told me, “You’re at the 
back of this. You’re young; you should go back to school 
and retrain for something else” — Digger spotted me in the 
hallway dressed in my jacket and tie. He invited me into his 
office and gave me the pep talk I needed. 

Thirty years later, the company I would start discovered 
the Fruta del Norte gold deposit in Ecuador. That pep talk 
changed the lives of myself, my staff, our families and now 
the thousands of people working at the mine. 

I was surprised and delighted when I was presented with 
the Thayer Lindsley Discovery Award by the Prospectors & 
Developers Association of Canada, and there was Digger 
in his tux at the awards ceremony to congratulate me. I told 
him he was partly responsible for the evening’s events and 
promised him I would set up a scholarship in his name. 

I am so very pleased and delighted that students have 
benefitted from the scholarship and been able to support 
their studies in Earth sciences. 

Digger’s legacy is alive and well. 
Dr. Keith M. Barron 

Chairman/CEO, Aurania Resources Ltd 
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A tribute to Tony from his former Graduate students and Post Doctoral Fellows 

Tony Naldrett, the father of magmatic sulfide research, had 
an enormous influence on the lives and careers of us and 
his many other students and postdocs. 

Tony is best known for his extraordinary contributions 
to the understanding of magmatic Ni-Cu-PGE deposits 
over a career spanning more than fifty years. Travelling 
to Canada after graduating from Cambridge in 1957, he 
worked as a Sudbury mine geologist. This sparked his 
interest in research, leading him to Queen’s University 
where he completed his MSc and PhD, during which he 
was among the first to recognize ultramafic lavas in the 
field. During a post-doctoral fellowship at the Geophysical 
Laboratory in Washington DC he established the 
thermodynamic and experimental underpinning of what 
would be his life’s research work. This set the path for his 
career, integrating the fundamental chemistry, mineralogy 
and field-based geology needed to understand the origin 
of Ni-Cu-PGE mineralization. 

The success of Tony’s career rested on a remarkable 
ability to see to the heart of a scientific problem combined 
with exceptional people skills as a communicator, 
collaborator and mentor. Many a conference discussion 
was enlivened by his apparently simple but always incisive 
questions. His ideas were often ground-breaking but he 
also had the humility to revisit or change his models as 
new data demanded it. He attracted a wonderful group 
of graduate students and postdocs, created exciting 
projects for them, often with significant industry support, 
and had an unerring instinct for guiding young minds to 
tackle challenging problems. Tony’s talent for creating a 
stimulating environment for learning and research was 
remarkable. His “Friends of Forsterite” gatherings mainly 
involved his students and postdocs and led directly to 
some of the major developments in understanding of 
magmatic ore deposits in the late 70s and early 1980s. 
Many of his students went on to eminent careers in 
academia and in the mining industry. Tony worked on 
many of the world’s most significant deposits, but his 
skill as a collaborator and research enabler is best 
exemplified by his work on the super-giant deposits of the 
Norilsk-Talnakh region in Siberia. Here he developed long-
standing collaborations and friendships with key Russian 
researchers and opened doors that had previously been 

The photo above is a fine recollection of the excitement and 
camaraderie of the U of T graduate student community in the 
early 1980s. It was taken during a field trip to the Mexican 
silver mining district, largely organised by then PhD student 
James MacDonald. Tony can be seen at the right hand end 
of the back row. 

closed to western researchers. This research established 
what is now the predominant exploration model for this 
deposit style around the world and Tony regarded it as 
among the most important of his career. He gave willingly 
of his time – to his students and colleagues but also to a 
long list of scientific societies and associations. He leaves 
a vast legacy of influential and widely cited publications 
written over nearly 50 years. His career was recognized 
by the Past President’s Medal of the MAC and the SEG 
Penrose Gold Medal among many other awards. 

Tony was an outstanding teacher both in the classroom 
and in the field, his dedication such that he continued to 
teach challenging first year classes well after retirement. 
He was always great company, sharing his wide-ranging 
interests and his love of life with those around him. 
For many of us, his visits to our field areas were as 
entertaining as they were illuminating. He will be long 
remembered by many grateful geoscientists and will be 
sorely missed. 

Sarah-Jane Barnes, Stephen Barnes, Chusi Li, 
Peter Lightfoot, John Thompson 

“Professor Naldrett was “Dr. Nickel”. The smile and twinkle in his eye gave the impression that he 
was always secretly amused by something. His popularity with industry would ebb and flow with 
the price of nickel. His smile was never broader than during the Voisey’s Bay nickel rush when every 
junior needed his insights. A great mentor to the students.” 

David Harquail  (BASc 1970) 
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Remembering Tony Naldrett 

In 1973 Reid Keays, my MSc supervisor at 
Melbourne University, arranged for me to go to a 
geology conference at UWA in Perth. He introduced 
me to Tony Naldrett, who was there on a sabbatical. 
Tony kindly invited me to study with him at the 
University of Toronto for my PhD. I completed my 
studies under his valuable guidance from 1974 to 
1978. Tony was an excellent and caring supervisor 
and started evening talks for “Friends of Forsterite”. I 
fondly remember camping with him and his family at 
the old Alexo Mine in the Abitibi whilst field mapping 
in 1975. His big warning was not to drop the soap 
on the sand when having a shower! I continued 
seeing Tony in many places over the years since 
my graduation. Tony especially enjoyed consulting 
for Falconbridge as they gave him his first job 
on emigration from England. He was a talented 
researcher, supervisor, consultant and friend. He 
enriched the lives of many and will be greatly missed. 

Tony Naldrett  at a dinner in his honour during 
the International Mineralogical Association 
meeting for 1998, which was close to his 
retirement. He has just received a presentation 
of two loons on a lake of polished nickel ore. 
The inscription reads: For Tony Naldrett. Thank 
you “Mr. Nickel” from students. 

Tony Green (PhD 1978) 

Earth Sciences Special Seminar Tribute 

The Bushveld Complex, South Africa – The First Hundred Years, a Tribute to Professor Tony 
Naldrett, by Judith Kinnard with Emeritus Professor Ed Spooner. 

A video of the Zoom lecture can be viewed online at: https://youtu.be/aL4x7JHOGSg 

The Coleman Gold Medal 

The Coleman Gold Medal in Geology was established in 1927 
and is awarded to the top undergraduate student in a specialist 
program in the Department of Earth Sciences, formerly Geology. 

In the photo, Steve Korchinos (BSc 2018), a recipient of the 
medal, in front of a portrait of A.P. Coleman in the main office of 
Earth Sciences. 

https://youtu.be/aL4x7JHOGSg


30 

                                                                                                     

Alumni Stories & Reports 

Searching for Nevada-Style Gold in Turkey 

Of all the places to work for a geologist trained in the 
Canadian Shield, Turkey was by far the most complicated. 
The country is the meeting point for two tectonic plates 
and the resulting geology is fused, folded, rotated and 
generally disturbed. For three months over the summer 
of 1991, using a balky Lada Niva 4x4, a young Turkish 
geologist, (the son of a general) and I scouted the 
essentially volcanic /sedimentary eastern half of Turkey, 
searching for gold and copper. We were supported by a 
Turkish exploration company based in Ankara via funds 
supplied by an investment company of which the son was 
an employee. 

In 1991, I had re-located to Vancouver from Toronto. At 
the time, the mining industry was, once again, in the midst 
of recession, however, that spring I was approached by a 
retired Canadian senior mining executive, who wanted to 
explore in Eastern Turkey, via his new Turkish company. 

I decided to apply for a summer term position of Senior 
geologist/prospector. Pay, was extremely generous for 
experienced and imaginative geologists, plus a 10% bonus 
for any claims or mineral rights arising from our demanding 
activities ˗ traversing rough and mountainous terrain. 

The rationale was that certain geophysical characteristics 
– inferred structural, gravity and magnetic trends – typical 
of the geology and copper deposits of Nevada and 
Utah could also be found in East Central Turkey. This 
program was proposed by a hefty, asthmatic, 60-year old, 
Reno-based geologist. There was also a Reno Professor, 
a porphyry specialist, particularly on microscopic 
identification of key alteration minerals, but he was too 
large to contemplate hiking up mountains. Eastern Turkey 
was selected, since Western Turkey, being as modern 
and as attractive as Greece, was considered too well 
-explored, offering less chance of discoveries. 

We followed a series of  magnetic /structural/ gravity 
trend-lines that could indicate prospecting areas. Detailed 
geological maps of eastern Turkey may have existed, 
but were not available, and the Military maintained an 
embargo on releasing any road maps in the less traveled 
areas. We used ragged old topographic maps that had 
been photocopied numerous times. It was fortunate that 
my Turkish geologist was able to plot our routes through 
this hideous, mountainous terrain.
 Our actual field work was to be as secretive as possible, 
as was the custom in exploration. I posed as an American 
mineralogy/paleontology professor, collecting specimens 
for his students, when talking with the Headmen of small 
villages we passed through. 

Everywhere we found evidence of small-scale mining and 
smelting by the Romans. They mined copper, but also 
silver, lead, gold and iron. In some cases, mining likely 
went back to the Bronze age, so at least we were following 
our prospecting noses correctly. We also found rare 
examples of prospecting by Cominco, who were active in 
Turkey at that time. 

Turkey was a military-dominated government in 1991 and 
so we stayed in our share of ugly barracks, as our party 
could not just camp out. We were jailed briefly, scouting 
too close to the old Soviet border! Once we were arrested, 
the son phoned his father (the General) and our release 
was quickly granted but not before I had to buy big 
dinners for our jailers and staff. The moral of the story is 
when prospecting in politically unstable countries always 
include the son of a general in your party! Although we 
were prevented from adequately studying the province 
and ordered to leave it immediately, our final report said 
that the mineral potential there was too low to be of 
interest; the terrain was one of rolling hills right up to the 
abandoned Russian firing towers, but no mineralized float 
was seen. 

Assays were disappointing. The Reno-based geologist 
was to continue my work, but I was not party to the results. 

Ian Thompson (BSc 1959) 
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Anthropogenic Climate In luences as Discrete “Polka Dots”

If I went to my doctor because of a sharp, searing pain in my lower right abdomen, 
she would have me triaged and operated on within the day. However, if my pain 
sensors were programmed to average out this pain over my whole body, a “feeling 
of general malaise” would not attract the reaction I needed and my acute 
appendicitis would go unresolved. 

In a similar vein, the conventional use of ‘globally averaged temperatures’ causes 
ambiguity in our perception of human climate effects. Seen from space, NASA’s 
light clusters denote ‘nodes’ of urban population (and large fires) with intervening 
rural dark zones (Figure 1) distributed in an urban-rural ‘mosaic’ pattern. Similarly, 
satellite derived heat anomalies coincide with population nodes (Figure 2). Cities 
as ‘heat islands’ trap heat by urban design and produce heat by combustion of 
hydrocarbon fuels for vehicles and heating. Toronto compared to Owen Sound on 
Georgian Bay is a good example. Before WWI, Environment & Natural Resources 
historical weather data indicate that Toronto was consistently 1°C warmer than 
Owen Sound, or the same after a ~1°C correction for latitude and elevation is 
made. This is reasonable as Bloor & St. George was countrysideat that time, like 
Owen Sound. However, compared to their respective average temperatures of 
1879-1916 (without Krakatau’s influence of 1883-1886), the average temperature 
of 1917-2019 is 1.37°C warmer in urban Toronto but only 0.33°C higher in rural 
Owen Sound. Cities warm up faster. (Note: This weather station at Bloor & St. 
George goes back to 1840, one of the very first in the world.) Combustion 
produces water vapour and CO2 as well as heat. As such, cities are now being 
recognized as ‘CO2 islands’ and at least anecdotally, as ‘water vapour 
islands’ (clouds over the metropolis). Vehicle exhaust compilations show CO2 

clusters coinciding with population nodes (Figure 3). We can assume that exhaust 
heat and water (seen dripping out the tail pipe) follow the same pattern. 

At the ECCC’s Alert weather station in the High Arctic, CO2 values climb regularly 
in annual saw-tooth cycles of 15-20 ppm; a quiet background pattern. Toronto 
Downsview station averages 20 ppm CO2 higher and has continuous large 
excursions of >100 ppm indicative of nearby sources; a noisy CO2 island pattern. 
Urban Toronto is a permanent CO2 and heat source that constantly pushes out into 
the rural countryside. The closest analogy is a pot-belly stove, but not a blanket. 

Population, heat, CO2 and light anomalies, likely water vapour, all coincide as 
nodal clusters; mutually correlated and causally interconnected. However, the 
customary smoothing over of globally averaged temperatures (Figure 4) conveys a 
‘melting pot’ or blanketing perspective, and masks the actual discrete nodal 
distribution of known CO2 sources. A geologic analogy is the error made in ore 
grade estimates using an evenly distributed micron gold model for gold distributed 
as nuggets. 

We should accept that much CO2 is from anthropogenic heat generation, but also 
that there is little correlation with global warming or cooling. First look to original 
raw data, accept the discrete sources of heat and CO2, and don’t mask it with 
over-averaging. Then move away from the orthodoxy of CO2 as sole contributor, 
and look into other Earth Science parameters so that ‘Patient Earth’ is correctly 
diagnosed. 

E. Craig Jowett (BSc 1972; MSc 1977; PhD 1985)

Figure 1. Light from satellite camera 
reflects discrete population nodes. 
(NASA Earth Observatory/NOAA 
NGDC) 

Figure 2. Heat anomalies from 
satellite data are discrete source 
nodes in an urban-rural mosaic 
pattern. (https://yceo.users. 
earthengine.app/view/uhimap) 

Figure 3. On-road CO2 emissions in 
tons/km2 are distributed as discrete 
nodes. (Gately et al. 2019; daac.ornl. 
gov) 

Figure 4. Globally averaged 
temperatures mask source nodes of 
both heat & CO2. (NASA’s Scientific 
Visualization Studio) 

https://yceo.users
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A surprising link to Tutankhamun 
(~1365 – 1346 BCE)

Duncan Derry O.C. (1906 - 1987) was an exceptional 
alumnus. He received his PhD from the University of 
Toronto in 1931 after graduating from Cambridge (Corpus 
Christi College), U.K. in 1927. The connection is that his 
father, Douglas Erith Derry (1874 - 1961), performed the 
first autopsy (see photo) on the body of Tutankhamun 
in 1925 (November 11th. – 19th.), approximately three 
years after the discovery of Tutankhamun’s tomb (KV62) 
in the Valley of the Kings by Howard Carter working for 
George Herbert, 5th. Earl of Carnarvon, and of Highclere 
Castle, Hampshire, U.K. Unfortunately the resins used in 
embalming had partly stuck the mummy to the inside of 
the interior gold casket. During removal of the bandages 
many high quality objects were found including gold 
jewelry, daggers and pieces of armour. Douglas Derry and 
his colleagues determined that Tutankhamun was ~18 - 20 
years old when he died, ~5 ft. 6” (~1.68 m) in height and 
slightly built. It wasn’t possible to suggest a cause of death 
during the first autopsy. 

At the time of the investigation Douglas Derry was 
Professor of Anatomy at the Government Medical School 
in Cairo, which became the Faculty of Medicine of the 
Egyptian University, now Cairo University, and Egypt’s 
largest public university with ~155,000 students. He 
studied medicine at the University of Edinburgh graduating 
in 1903. He was a faculty member in Cairo for ~37 years, 
from 1906 to 1910 and from 1919 to 1952. 

Sources: Various online e.g. biography of Douglas E. Derry 
published by The Royal College of Surgeons, U.K. (2014); 
Derry, D.L. (2013). Mining Exploration: the Life and Times of 
Duncan R. Derry. Poplar Lane Press, Caledon, Ontario, 288 
p.; Ms Cat Warsi, Griffith Institute. 

Dr. Douglas Derry, in a white shirt, making the first incision 
of the autopsy of Tutankhamun on November 11th., 1925 – 
his forefinger can be seen clearly. On the left with a beard 
is M. Pierre Lacau, Director of the Egyptian Antiquities 
Service; to the right of him, Howard Carter holding a 
magnifying glass; and to the right of Douglas Derry is Dr. 
Saleh Bey Hamdi, Head of the Government Medical School 
in Cairo. The autopsy is being carried out in the tomb of 
Pharaoh Seti II. 

Photograph by Harry Burton; reproduced with the 
permission of the Griffith Institute, University of Oxford, 
U.K. 

Ed Spooner 

Geopoetry 

Some of you may not consider that geology and geological sciences lend themselves to poetry, but forty-five 
geologists, poets, and others from all over the world came together on October 1st to present their geologically 
inspired poetry. Although, this year’s COVID pandemic changed the event in Edinburgh to a day of online recitals, it 
was a huge success as 400 people registered to attend, listen, learn, and enjoy. 

The inspiration for the Geopoetry 2020 meeting came from Geopoetry 2011, held in London to coincide with the UK’s 
national poetry day.  This year’s event was recorded and included contributions set alongside music, photographs, 
and artwork. It can be viewed here: https://bit.ly/Geopoetry20record . 

One poem from each poet and some essays will be published by the Edinburgh Geological Society.  I presented 
three of my poems with accompanying artwork and photographs and one poem “Field Boots” will be included in the 
volume that will be the first published collection of Geopoetry. 

Andy Abraham (PhD 1995) 
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Alumni News 

Jacques Meillon 
(BSc 1971) 

Within two weeks 
of my graduation 
from the UofT I 
signed up for a job 
which took me to 
the mountains of 
Arizona to supervise 
a drilling program 
on an abandoned 
gold mining property. 

After Arizona I worked on five continents with various 
companies and for various metals and substances. I 
retired 23 years ago but kept on working for colleagues 
until my clients and friends were all retired or had passed 
away. As a close friend of Dave Strangway we did lots 
of work in Northern Québec, Ontario and Greenland. I 
have many photos of these years, but they now are all 
in the cottage up-north and inaccessible because of the 
Coronavirus. Dave also had stories about his youth in 
Angola where his father was a missionary; he knew the 
Portuguese language and I knew Spanish so we could 
understand each other for fun! 
To inform my family and friends, I have published in 
French a book about my prospecting experiences in 25 
short stories for a total of 450 pages. The title is: Histoires 
de Prospecteurs et Chercheurs d’Or; 2016, Société des 
Écrivains. 

Jacques Meillon 

John Thompson (MSc 1978; PhD 1982; Naldrett) 
and Peter Lightfoot (MSc 1982; Naldrett) 

John and Peter are currently working for KoBold Metals, 
a privately held California-based company. KoBold’s 
objectives are to apply machine learning, data science, 
advanced statistics and geological knowledge to battery 
metal exploration, in particular cobalt. On the big data side 
the company employs people with PhD’s in physics and 
astrophysics. One of their principal exploration projects 
at present is in the Cape Smith Belt in northern Quebec 
(~1,000 km2), south of the Raglan mine operated by 
Glencore for which Therese Garcia (PhD 2014; Spooner/ 
Wortmann) works (in Switzerland). 

Ed Spooner 

Anne Thompson (MSc 1984: Scott) 

Anne has played a major role as the Society of Economic 
Geologists’ lead in developing and hosting an SEG 
podcast series entitled “Discovery to Recovery” exploring 
“the technical, scientific and human aspects of the world of 
ore deposits” (segweb.org/podcasts). The SEG-Seequent 
partnered series consisted of 14, ~1/2 – 1 hour podcasts 
with subjects such as “Basins through Time” (#2), “Ore 
Deposit Structure – the Key to Value” (#12) and “Tops and 
Bottoms of Porphyry Deposits” (#14). ~13,000 downloads 
as of August, 2020 show that the podcasts have been very 
successful. Anne started work on the project in March, 
2019, so fortuitously before C-19. 

Ed Spooner 

Craig Jowett (BASc 1972; 
Scott; MASc 1977; Beales; 
PhD 1985; Naldrett) 

Craig spent time in the 
Mining Building and UTM 
Laboratories on three 
separate occasions, earning 
three degrees with different 
supervisors! In between 
he spent time in mineral 

exploration across Canada and Europe and married 
his wife Robin Jowett (née Erwood, BSc 1977). After 
his student days he was a NATO Science Fellow at the 
Universities of Michigan and Cornell, before becoming 
Research Professor at the University of Waterloo. His 
diverse publications include lime mud magnetism with 
Frank Beales, spherical statistics with Pierre Robin, 
gold deposits with Steve Kesler and copper-redox 
paleomagnetism with Bill Pearce. 

From the early 1990s he invented and manufactured 
sewage treatment and nutrient removal systems (including 
electrochemical removal of phosphorus by precipitating 
vivianite minerals), with his wife Robin handling office 
and money management. A daughter, a son, and two 
grandchildren complete the family. Now retired in 
Meaford on Georgian Bay where he grew up, Craig is 
recasting his UofT skills into scrutiny of historical climate 
temperatures (see page 31), and shows that data records 
via Government sources are at variance with prevailing 
public perception of the local Georgian Bay scene (https:// 
esemag.com/news/perspective-climate-natural-societal-
influences/; https://esemag.com/air-pollution/challenging-
the-bleak-climate-forecast-for-georgian-bay/). 

https://esemag.com/air-pollution/challenging
https://esemag.com/news/perspective-climate-natural-societal
https://segweb.org/podcasts
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Tony Green (PhD 1978; Naldrett) 

When I was eight, I discovered my grandfather’s long 
lost rock collection in a dark dusty cellar that spurred an 
interest in geology. Years later the nickel boom in Western 
Australia lured me into a geology career. Back then, my 
first lecturer at Melbourne University did not believe in 
plate tectonics, but Reid Keays, a new faculty arrival, did, 
becoming my MSc supervisor and life-long friend and 
colleague. Tony Naldrett who was on sabbatical leave at 
the time, kindly invited me to the University of Toronto for 
my PhD on a new nickel mine, Langmuir, near Timmins, 
Ontario. I completed my studies under Tony’s insightful 
guidance from 1974 to 1978 in an exciting and buoyant 
atmosphere with students from all over the world. 

The grad lounge was called ‘kangaroo crossing” as we had 
nine Aussies! After graduation, I spent two years back in 
the Kimberley of northwest Australia exploring for zinc and 
diamonds with BHP. Returning to Canada, I joined Texas 
Gulf but the company kept getting taken over; transforming 
into Kidd Creek Mines, then Falconbridge, then Noranda, 
then Xstrata, and today Glencore. I consider myself 
privileged to have worked worldwide on all stages of 
exploration; from property evaluation, to development 
and mining, playing a small role in discoveries in Canada, 
New Guinea, Australia, and Ireland. After Xstrata took 
over I spent a decade consulting to various majors and 
juniors; traveling, speaking, and mentoring. Now with my 
wife Cheryl, I have moved out west to the natural beauty 
of Vancouver Island to be close to family and to enjoy 
retirement. 

We organized a dinner during an International Mineralogical 
Association Meeting in Toronto in August 1998 for Tony 
Naldrett’s retirement. Pictured from left to right are: Reid 
Keays, Peter Lightfoot, Gang Chai, Tony Naldrett, Sarah-
Jane Barnes, Gerhard Brugmann, me, Mike Lesher, John 
Thompson, Steve Barnes, Chusi Li. 

Ben Moulton (PhD 2016; Henderson) 

Originally after I had graduated from St. Mary’s University 
in Halifax I intended to go out west to British Columbia, but 
instead I landed up in Toronto to pursue a PhD with Grant 
Henderson on the structure of simulated volcanic melts 
and glasses, modelling simple basalts using only the major 
elements. I then learned new methods like Raman and 
XANES spectroscopies for my doctoral research, which 
in my mind represent some of the most versatile tools in 
science. 

After graduating I went to the Center for Research, 
Technology, and Education in Vitreous Materials at the 
Federal University of São Carlos, in São Carlos, Brazil, 
where I have collaborated with fantastic students, PDFs 
and faculty in physics, chemistry and engineering from 
several continents. This group is a multi-disciplinary, multi-
faceted association of professors working on glass and 
its crystallization (e.g., ceramics). Folks here range from 
dentists working on making more durable and stronger 
synthetic teeth; doctors working on bioglasses designed 
to release medicine at a controlled rate; those interested 
in ultra-hard vitro-ceramic materials; and, some like myself 
are interested in the fundamentals of the glassy state. So 
much for my original intentions to keep going west across 
Canada! 

I have continued my synchrotron-based research but 
added more experimental methods and theoretical 
collaborators to unveil detailed insights about the 
crystallization process in barium silicate liquids. These 
glasses are among the few silicate systems that nucleate 
in the volume of the melt. The next few years will hopefully 
see me land somewhere more permanently. For now, I 
finish a week in the lab and then head to the jungle, the 
beaches of Fernando de Noronha (see photo below), eat 
some wondrous Brazilian fruits (like umbu or jaboticaba), 
and sip a caipirinha! 
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Obituaries 

Donald “Digger” Gorman
1923 – 2020 

Emeritus Professor Donald Gorman (shown at left with his 
colleague, John Gittins) died, just three weeks before his 
98th birthday, in the Veterans Wing of Sunnybrook Hospital 
where he had lived nine years, having served in the Royal 
Canadian Navy in World War II in the perilous role of convoy 
escort duty in the North Atlantic. 

Born in Fredericton, he took his first degree at UNB in 1947 
and then went to the Royal School of Mines in London 
to study under the renowned H.H. Read. Returning to 
Canada he enrolled at the University of Toronto to study 
radioactive silicate minerals with Professor Peacock, was 
appointed Lecturer in 1951 and became Assistant professor 
in 1958. He built an incomparable teaching collection of 
minerals. His skill in mineral recognition was legendary and 
there were few, if any, his equal. He passed his knowledge 
on to decades of students who, consequently, took with 
them a mastery of mineral identification that served them 
throughout their careers. Many will remember with dread 
and respect such things as the ‘White Mineral Test’ and 
the nuances of the “Brass Yellow Sulphides”.  He laid great 
emphasis on knowing them in the field, stressing that failure 
to distinguish chalcopyrite from pyrite might well result in 
failure to recognise a potential ore deposit and lose you your 
job. He was overwhelmed when, on his retirement, a former 
student endowed a $50,000 scholarship fund in his honour. 
He had a distinctive wit. We often did a lecture together on 
safety for those going into the bush for the first term. On 
one occasion I had cautioned about never going round the 
rear of a helicopter for fear of walking into the tail rotor.  One 
student asked “Well what about fixed wing?” Right off the 
mark Dig said “Same principle. Either way you’re dead”. 

Of course, much mineral identification in the sixties was still 
blowpipe analysis in which you had to master the technique 

of breathing through your nose and expelling a steady 
stream of air through the mouth-held blowpipe by pulsing 
the cheeks, something that, incidentally, might later become 
the means of blowing a zero breathalyzer test! 

His emphasis throughout his career was on teaching rather 
than on research, something that cost him in salary.  Indeed, 
very little research was done in the Department in those 
years. Dig’s genius was recognized by his installation in 
the Mining Hall of Fame and this was compounded by the 
naming of the beautiful blue Yukon mineral Gormanite (see 
page 27). He consulted widely and the uranium boom of the 
fifties and sixties found him in great demand, all of which 
kept him close to the Mining Industry.  

He was always the Chief at Tweed Field Camp where he 
insisted on everyone reporting outside the Staff Cabin to 
go into town for breakfast regardless of any hangovers. 
He will always be remembered sitting in his office in the 
Mining Building in his trademark lab coat with ever open 
door. As Undergraduate Secretary, then an unpaid job 
(just an additional assignment to one’s duties) he was 
a great listener and always had a welcoming, kind and 
understanding ear for any student with a problem. There 
was never “I’m busy now.  Come back later”. His time was 
yours for as long as needed. It is one of the many traits for 
which students remember and loved him. An encouraging 
word and an arm around the shoulder sent many a student 
away relieved. At the same time he did not suffer fools 
gladly and was strict about work being done by the time 
it was due. He diligently did the timetable with merely a 
series of transparent sheets on his light table, did all the TA 
assignments and at one stage handled the Departmental 
accounting before we engaged full time staff for these 
duties. He maintained close relations with the Engineering 
Faculty and for many years represented the Department 
there. For at least five years he was much involved in new 
building planning. 

He was not an enthusiast of course evaluations and did not 
distribute them at Field Camp. He and I took a little trip to 
Sudbury afterward and, standing on a high hill, he cast them 
to the wind. As they fluttered away over the Sudbury Basin 
he chuckled and said “I reckon that takes care of that”. 
However, we did start to behave ourselves the next year! 

Digger was incredibly knowledgeable. Indeed he was 
Google before Google. He knew his Bible and his 
Shakespeare and was widely read on theological geology. 
I said he had a wry wit, even when on the receiving end. 
He told me of an occasion during the war when he and 
the Number One had to dock their vessel in Gibraltar. 
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They made a poor job of it, banged the pier, scratched 
paint and were devastated to see that the Admiral’s flag 
was flying. A few minutes later there came a signal “Flag 
Admiral Gibraltar to HMCS Springhill, GOOD” They were 
immediately relieved, until a few moments later there 
followed a second signal “Flag Admiral Gibraltar to HMCS 
Springhill, further to my earlier signal – GOD” During 
convoy duty, of course, showing a light could be fatal and 
they once received a signal from the convoy lead vessel 
that simply read “Matthew 5:15”. Both were in the finest 
tradition of the Canadian Navy: chastise with humour, and 
know your Bible and Shakespeare. 

He retained a perpetual interest in the Department and 
would ask for the latest news on my every visit, often 
talking about the early days of life in the University, much 
of which he remembered far better than I did. He coped 
with change readily, although not quite all; he remained 
intensely proud that it was Geology of which he was an 
Emeritus Professor. 

John Gittins, Emeritus Professor 

Tony Naldrett  
1933 – 2020 

The news that Tony Naldrett passed away on June 21 
2020 was met with great sadness; he would have been 
87 on June 23rd. Tony made many positive contributions 
and helped many people. As Steven Barnes, one of 
his graduate students, wrote expressing many peoples’ 
thoughts, “I owe my career to Tony” and “Tony was truly 
one of the greats and his legacy will never be forgotten”. 

His family was from west Sussex in the south of England, 
going back to at least 1503, and he was educated at St. 
Paul’s School in London, a very good school that can trace 

its origin back to at least ~1103 as the (old) St. Paul’s 
Cathedral School. Tony went to Cambridge from 1953 to 
1957 where his college was Trinity Hall, founded in 1350 in 
order to rebuild the clergy after the Black Death. His MSc 
and PhD were both from Queen’s (1959-61; 1964) and 
he was a post-doc at the well-known Geophysical Lab. in 
Washington D.C. from 1964 to 1967. He carried out high 
temperature experimental research on sulphide systems 
with Gunnar Kullerud. 

Tony was then a Professor in the Department for 31 
years, from 1967 until retirement at age 65 in 1998. 
During this time he played a generally acknowledged 
key role in making the Department of Geology at 
the University of Toronto the best university centre 
in the world for advanced scientific research on ore 
deposits and for dedicated teaching of undergraduate 
and graduate students in the field of ore deposits and 
mineral exploration. Advanced knowledge and detailed 
understanding were passed on giving alumni a great 
help, the results of which can be seen today by the many 
exceptional positions they hold. 

His leadership was outstanding in this “golden age” and 
the contributions of people such as Greg Anderson, 
Frank Beales, Bill Gross, Steve Kesler, Steve Scott 
and Gordon Smith were also exceptional. In addition, 
Tony connected well with other Profs., for example in the 
areas of field and experimental petrology/geochemistry, 
geochemical analysis and mineralogy (e.g. XRF; electron 
microprobe; neutron activation analysis) and field-based 
structural analysis, especially of Precambrian terranes. 
One of his most important contributions to the Department 
was his leadership in building world-class geochemical 
analytical facilities, a tradition that continues to this day. 
Tony was well aware that without cutting edge analytical 
and experimental equipment operated by highly skilled 
individuals, there is no cutting edge ore deposits research. 

He and his graduate students/post-docs constituted the 
most important, scientifically rigorous and innovative 
research group in the world at the time in the field of 
orthomagmatic Ni-Cu-Co sulphide deposits and particularly 
platinum group element (PGE) deposits because so little 
was known about their behaviour when they started; even 
their true concentrations were not very well known. They 
studied virtually all the great Ni-Cu-Co sulphide and PGE 
deposits of the world including Sudbury, in the Abitibi, 
Lac des Îles (Ontario), Thompson, New Quebec-Raglan, 
Voisey’s Bay, Stillwater (U.S.), the Duluth Complex (U.S.), 
Norilsk (Russia), Jinchuan (PRC), the Bushveld Complex 
(South Africa) and in the Archean greenstone belts of 
Western Australia 

Tony had an exceptional ability to cut through information 
and see how to move scientific analysis forward in a useful 
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time-frame; he was very perceptive and practical. 

Altogether at the Uof T he supervised/advised many 
Bachelors students, from Arts and Science and from 
Geological Engineering, 20 Master’s students, 17 PhD 
students and 15 post-docs. He was involved in >175 
papers in refereed journals and conference proceedings 
and >50 contributions to books. He also wrote two books, 
one published by Oxford University Press in 1989 and one 
by St. Petersburg University Press in 2003 (in Russian) 
and by Springer in 2004 (English). 

In addition to his exceptional involvement in advanced 
research, he was also involved in Department affairs as 
Graduate Associate Chair for seven years (1983-90), 
organisation of conferences and working in support 
of international scientific societies such as the IUGS-
UNESCO International Geological Correlation Program, 
Society of Economic Geologists and the Geological 
Society of America (e.g. President, 2001-02). Tony was 
dedicated to teaching undergraduate and graduate 
students. I have heard many times the deep appreciation 
of former undergraduate students for the clear commitment 
to them, which they felt, and for this he is deeply liked, 
respected and remembered. For example, he participated 
in the Tweed Field Camp, often led by Fried Schwerdtner 
and Pierre Robin, for many years and his 4th. year 
undergraduate ore deposit field trips to Timmins or 
Sudbury were legendary in many ways including geology! 

Tony was personally recognised by many great and well-
deserved honours. Three of the most important were being 
made a University Professor at the University of Toronto 
in 1984 (fewer than ~2% of U. of T. Profs. are granted this 
honour); being made the inaugural Norman Keevil Chair in 
Ore Genesis endowed by Mr. Robert W. McRae, in 1997; 
and receiving the Penrose Gold Medal of the Society of 
Economic Geologists in 2002. Recently (November, 2020), 
the 14th. International Ni-Cu-PGE Symposium Phase 2 
(virtual) was named in his honour. 

The Department, the University and ~140 attendees had 
the great pleasure of honouring and thanking Tony for 
everything that he had done, and expressing their respect, 
at a Dinner at the U. of T. Faculty Club in March 2013. The 
group included Meric Gertler, three days later announced 
as the new President of the U. of T. 

A true measure of a person is related to what they give 
[quote modified from Robert South (1634-1716), Public 
Orator to Cambridge University for 17 years from 1660], 
and Tony gave an enormous amount to many people. 

Ed Spooner, Professor Emeritus 

Janet Waddington (née Oxley)    
1948 – 2020 

Janet Waddington passed away on January 3, 2020 
after a short battle with pancreatic cancer. When Janet 
(Oxley as she then was) enrolled in Geology in 1967 
following her first undergrad year in the infamous Maths, 
Physics and Chemistry program, she was one of only two 
women in the 7T0 year. This was not as earth-shaking 
an occasion as Professor M.A. Fritz’s pioneering 
experience a couple of generations earlier but it was 
still a considerable factor in her career, as fieldwork 
opportunities were virtually non-existent. By her third year 
she had settled on a palaeontology focus and pursued that 
to graduation in 1970, following up with an MSc program 
under Professor Bruce Waterhouse. Her thesis study of 
Permian Brachiopods from Yukon entailed one memorable 
collecting trip into the mountains. Non-academic 
departmental social life in those times was not extensive 
but she did get involved in student politics of the day by 
being elected to the undergraduate geology “course union” 
(a ‘60s thing). Through this vehicle, space was negotiated 
for an undergraduate lounge in the Mining Building, and 
funding was obtained from the department to furnish it. 

Janet married Dennis Waddington (also Geology 7T0) 
in the fall of 1970. They have two children and three 
grandchildren, none of whom seem interested in a 
geology career! On graduation from her MSc program 
in 1972 Janet joined the Royal Ontario Museum’s 
Invertebrate Palaeontology department where she 
worked on collections management, published a type 
specimens catalogue, helped design a number of galleries, 
participated in public outreach initiatives and found time 
for several research projects until her retirement as an 
Assistant Curator in 2012, and beyond as a Departmental 
Associate. 

Janet’s enthusiasm and smile are missed by all who knew 
her. 

Dennis Waddington 
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Harold “Buzz” Neal 
1924 – 2020 

Buzz Neal was far more than a prominent member 
of the mining/exploration community. He was the 
Chief Geologist of the Iron Ore Company of Canada 
throughout the development of the mines in central 
Labrador which was then just about the biggest mining 
development in Canadian history. The ore had been 
discovered by A. P. Low, the famous geologist of the GSC 
who made the first exploration journeys into Labrador 
in the 1880s, entirely by canoe from Ottawa*. One 
of the journeys entailed two winters in the wilderness 
and he was probably only the second person to see 
Grand Falls (later to become Churchill Falls after Joey 
Smallwood changed its name to sweeten Churchill’s 
support of the giant hydro development in the 1960s) 
on the Hamilton (later Churchill) River. But, of course, 
it was far too remote a region for the iron ore to be of 
interest. However, interest was re-aroused in the 1930s 
but development plans were halted by the Second World 
War. In the late forties, with huge financing from large 
American companies, Iron Ore Company of Canada was 
formed. It involved building the Quebec North Shore 
and Labrador Railroad from the village of Sept Isles on 
the St. Lawrence to the mine site at what was then Burnt 
Creek (later to become Schefferville when politicians 
renamed it after Bishop Scheffer), a distance of 570 km 
through the roughest country since the CPR was built 
through the Rockies. It grabbed Canadian attention and 
everyone was enthralled by it. There was even mention 
that a surviving engineer from the building of the CPR was 
consulted on dealing with the difficult terrane. Incidentally, 
in Sept Isles in 1952 there was only one bar and I saw 
just three bottles on it: they were labelled Gin, Whiskey 
and “Alcool”. The bottle really was labelled “Alcool” and 
contained straight alcohol.  It was what everyone in 
the mining camps of Quebec drank in the 1950s. Buzz 
had a huge responsibility for bringing the separate ore 
bodies together into production. The railroad was under 
construction in 1952 when I had my first season with the 
GSC in central Labrador and I met Buzz back when I was 
just starting in Geology. The plan was for ore to start 
shipping in 1954. 

Buzz eventually left IOC when the mines, fairly suddenly, 
became redundant in the 1960s with the rapid change in 
the steel making industry to much higher temperatures 
and the Direct Shipping Ore of Schefferville (largely 
goethite and limonite, ~ 60% Fe ) was no longer 
wanted. Consequently, the metamorphosed iron 
formations farther south in the Labrador Trough 
at what became Wabush and Labrador City were 
developed. These are magnetite-rich (taconites), of 
much higher Fe grade, and so could be concentrated 
and pelletized for shipping. Buzz became a consultant 
geologist and I would see him from time to time after 
that. He was also an old friend of Digger Gorman who 
was just 2-3 years older (see page 35). 

A graduate of our Engineering Geology Program, Buzz 
brought enormous credit to the Department.He obtained 
his BSc in 1948 and an MSc in 1949. He was a delightfully 
friendly and personable man and lived a fine and highly 
productive life. 

John Gittins, Professor Emeritus 

* On one canoe journey in the 1880s Low got as far as Lake 
Mistassini in Quebec where he had an argument as to who 
was in charge of the party. He canoed all the way back to 
Ottawa to settle the argument and having confirmed that it 
was he who was in charge, canoed back to Lake Mistassini 
and continued on to Labrador Ungava to spend two winters 
there. They were tough in those days! 

Jeff Fawcett 
1936 – 2021 

Jeff Fawcett was a tremendous individual—an 
accomplished colleague but most importantly just a 
wonderful person. All of us in the department are very 
saddened at hearing of his passing on March 12th and we 
have been sharing numerous stories on our own personal 
experiences, all positive, with Jeff over the years—for 

https://Department.He
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many of us he was the one who hired us and helped get our 
careers going at UofT. Jeff’s legacies to the Department and 
University stand on multiple levels: he was a exceptional 
leader at the institution, serving as Departmental Chair 
(1995-2001), as Associate Dean in the School of Graduate 
Studies (1977-1980) and as Associate Dean and then Vice-
Principal at UTM (1980-86). In the department he solidified 
fundamental geology as the core of the program, while 
having the foresight and resolve to broaden the academic 
range and impact of the Department with hires of excellent 
faculty in frontier areas of geoscience; he understood 
the importance of maintaining connections with the past, 
almost single-handedly establishing our incredibly strong 
alumni network and fund-raising efforts. He was also the 
Editor of the department’s Alumni Magazine (2004-2013), 
which flourished under his leadership. His support and 
leadership continued well past his retirement: personally, as 
Chair since 2010, I have leaned heavily on his experience, 
wisdom, and connections for the ongoing challenges of 
academic leadership. In 2011 I nominated Jeff for an Arbor 
Award—a recognition of his outstanding service to the 
University of Toronto. Specific achievements in leadership 
include establishment of four major endowed faculty chairs 
in the department, creation of a number of Explorer’s 
Fund graduate and undergraduate scholarships, and the 
grand 150th anniversary celebration of the department he 
organized in 1998 for alumni and friends. In my mind Jeff 
will be remembered as a true gentleman scholar and leader: 
a scientist and leader with exceptional intellect, wisdom, 
integrity, boldness, and kindness. His dedication to the 
Department and University was extraordinary. Despite his 
prominence at the institution, he had time for everyone— 
students, staff, faculty alike—and he will be missed by all. 

Russ Pysklywec 

“It was with great sadness that I heard of the passing 
of Dr Fawcett. He was always a keen supporter of 
young geoscientists at the Department of Geology 
and promoted their successes. Jeff encouraged many 
students to consider a career in research and was one 
of several professors at U of T that convinced me to 
enter academia in the geosciences as a career path. After 
graduation from U of T with my third degree (BASc 
9T9; MSc 0T1; PhD 0T6) Jeff always kept in touch, 
asking for updates about what we were working on and 
showcased many of our successes in the Department 
newsletter. I was glad to have known Jeff and benefited 
greatly from his mentorship and support. Condolences 
to Jeff’s family and to the Department.”

 Dr. Jacob Hanley (Professor, Saint Mary’s University, 
Department of Geology) 

[Jeff Fawcett’s passing occurred just as the magazine 
was going to press, and more tributes to Jeff will appear 
in our next edition.] 

Ewart Kenneth Fockler 
1903 – 1998 

Ewart Fockler graduated in 1927 from the University of 
Toronto and passed away in 1998 aged 94. 

One of the small group of outstanding and independent 
geologists who founded the profession of geological 
consultant in Canada principally for the minerals 
industry, he was a member of the group that also 
included Duncan Derry, Bill James Sr. and David S. 
Robertson. Toronto is now one of the principal locations 
in the world for skilled mineral-oriented consultants and 
consultancies. Fockler was also a founding member of 
the Geological Association of Canada and a member of 
the Society of Economic Geologists and the Canadian 
Institute of Mining and Metallurgy. 

He was born in Stouffville, north of Toronto, the family 
name being of Pennsylvania German origin. The 
family came to Canada in ~1797. After graduation he 
worked in northern Ontario, northern Quebec (e.g. Lake 
Dufault area) and in particular in the northern Yukon, 
the Coppermine-Great Bear Lake area and in “New 
Quebec”. In the 1950’s he was involved in uranium 
exploration for civil and military purposes, for example at 
the small Greyhawk mine in the Bancroft area. He was 
often paid in shares, often worthless, and the decorative 
stock certificates were used to paper a small bathroom 
for his daughter. 

He has an archive, housed in the Nipissing University 
and Canadore College Archives and Special Collections, 
that consists of ~7,000 air photos, ~500 maps (e.g. 
geological) and other items – the “Ewart Kenneth 
Fockler Collection”. 

I sincerely thank Ken Fockler, one of his sons, and Lynn 
Thomson, one of his granddaughters, for information 
and for providing the photograph. 

Ed Spooner, Emeritus Professor 



How we gathered in a pandemic year 

In January we met in Vancouver (top left), and in early March at the PDAC Alumni and Friends Reception (top right and 
second row). After the pandemic was declared we moved to Zoom with teaching, including the annual 4th year Thesis 
Presentations (below left), Student socials (below right) and the annual Department Holiday Party (bottom row) 

Alumni News 

Editor: Henry Halls 
Assistant Editor: Karyn Gorra 

Acknowledgements: Arts and Science Advancement and News 
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Comments and contributions by alumni are most welcome 
by e-mail to: alumni.newsletter@es.utoronto.ca 
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