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Clayton H. Riddell, O.C. 
Clay Riddell received his B.Sc. Hons.in Geology 

from the University of Manitoba. He was a long- 

time supporter of the department and his name- 

sake faculty. Clay was the founder of Paramount 

Resources (Calgary) and has had a long and 

distinguished career in the petroleum industry. He 

was known as well for his volunteer contributions. 

In 2004, he received an Honorary D.Sc. from the 

University of Manitoba. 

 

The Department of Geological Sciences is part of the Clayton H. Riddell Faculty of Environment, Earth, 

and Resources. The Riddell Faculty provides interdisciplinary and integrated approaches to 

understanding the Earth, its environment and resources. The Wallace Building, which houses the 

Department of Geological Sciences, also includes the Centre for Earth Observation Science, the Nellie 

Cournoyea Arctic Research Facility, and the administrative offices of the Riddell Faculty. 

This brochure will introduce you to areas specific to Geological Sciences: our research programs, our 

staff, and our world-class research facilities. If you are considering graduate studies, you are 

encouraged to contact potential supervisors who have research programs matching your interests. 

 
In addition to reviewing this brochure, all prospective students are expected to read the information 

on applicable web-sites: 

 
 
 
 

Faculty of Graduate Studies:  

http://umanitoba.ca/faculties/graduate_studies/ 

Department of Geological Sciences Graduate program pages: 

http://umanitoba.ca/faculties/environment/departments/geo_sciences/GraduateProgram.html 

Our Department 

http://umanitoba.ca/faculties/graduate_studies/
http://umanitoba.ca/faculties/environment/departments/geo_sciences/GraduateProgram.html
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Why choose UM Geological Sciences? 

 

¶ multiple state of the art analytical labs 

¶ all research labs are located in the Wallace 

Building 

¶ dynamic learning community 

¶ wide range of research possibilities 

¶ recognized worldwide for its research 

¶ provides research and scholarship support for 

graduate students without external sources of 

major funding 

 

 
Wallace Building 

 

¶ located on a large university campus with a full 

range of services 

¶ located in Winnipeg, a culturally diverse city 

¶ near the metal-rich Precambrian Shield (to the east) 

¶ near the petroleum-producing Western Canada 

Sedimentary Basin (to the west) 

¶ located near prime wilderness and recreation areas 

¶ located on the banks of the Red River and on the 

floor  of the Glacial Lake Agassiz. 

 

 

 

 

 

 

 

 

 

 

 
Geological Sciences Grad Students 2015 

 

 

  

Corydon Street, Winnipeg Canadian Museum for Human Rights, The Forks 
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As the oldest geosciences department in western Canada (est. 1910), the Department of Geological Sciences has 

produced outstanding graduates in industry, universities, and governments, and has developed an international 

reputation in a number of research areas. 

The Department has maintained strong ties with its alumni, who can attest to a sense of identity and community 

that begins when a student enters the Geology or Geophysics undergraduate program or when a new graduate 

student steps through the door. The generosity and appreciation of our alumni is reflected in visible features like 

the Cretaceous Menagerie Museum and the 5ŜǇŀǊǘƳŜƴǘΩǎ History Wall (Centenary 2010), and scholarship and 

bursary support for our students. 

 
 

A Vibrant  Scientific Community 

The Department fosters a culture that encourages 

community. We are large enough to have all the 

resources, but small enough to allow for personal 

interaction on a daily basis. 

Graduate students are assigned a shared office in the 

Wallace Building in an area that includes a large 

lounge, wired and wireless internet and shared 

printer. Staff offices are a short walk down the hall. 

Research facilities are conveniently located within the 

building as well. Your thesis advisor will ensure that 

you have access to relevant research labs and receive 

training under the supervision of experienced 

technical staff. 

Over 100 years of history 
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Our graduate students have opportunities to apply for positions 

as lab instructors and markers, as teaching assistants at 

department field schools, and to participate as volunteers in our 

outreach programs to the general public. PhD students may be 

offered the opportunity to apply for sessional teaching positions 

to gain experience for careers in academia. 

Field trips occur on a regular basis, organized by undergraduate  

or graduate student groups or by staff in the Department. Your 

thesis supervisor will generally provide funding for field work 

related to conducting your thesis research and will encourage you 

to attend and present at relevant conferences. In addition, your 

thesis advisor will normally cover the costs of expenses related to 

your thesis research. 

 
 
 
 
 
 

 
Yellowstone Field Trip 

 
 
 
 
 
 
 

 
Geophysics field work 

 
Field work in Eden Lake area, northern Manitoba 

 
 

 

Research Areas 

With the expertise of faculty members and technical staff and instrumental facilities capable of producing 

seminal research on the physical, chemical and biological characteristics of Earth materials, the Department of 

Geological Sciences is contributing to the understanding of Earth history, current and past Earth processes, and 

environmental change. Our research is proving to have important applications in resource exploration and 

extraction and mineral processing and in addressing environmental issues. 

Our research areas can be broadly broken into: Mineralogy and Crystallography; Environmental Mineralogy and 

Geochemistry; Sedimentary and Quaternary Studies; Vertebrate Paleontology; Crustal and Mantle Geophysics; 

Applied/Environmental Geophysics; Petrology and Tectonics; Mineral Deposits; Marine and Freshwater Systems. 
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derived rocks (like carbonatites and kimberlites), as 

well as geochemistry and metallogeny of rare earths, 

niobium and other critical metals in the 9ŀǊǘƘΩǎ crust. 

He collaborates with scientists from the Manitoba 

Geological Survey, China, Russia, Norway, Australia 

and several other countries to develop 

comprehensive models of magma evolution and rare 

metal deposition in such complex geosystems as 

continental rifts (e.g., East African Rift) and 

transtensional orogenic structures (e.g., eastern 

Tibet). Exciting research projects from around the 

world are available to potential graduate students. 
 

 
 
 
 

Grad students working in the X-Ray Lab 

Mineralogy and Crystallography 

The University of Manitoba is widely recognized as a 

world centre for both theoretical and experimental 

Crystallography and Mineralogy. 

Anton Chakhmouradian, Frank C. Hawthorne, 

Michael Schindler and Elena Sokolova work on a 

wide variety of topics in structural crystallography 

and mineralogy in collaboration with many scientists 

around the world. 

Anton Chakhmouradian (below) is currently focused 

on the mineralogy and petrology of exotic mantle- 

Frank Hawthorne has a major focus on bond 

topology and its relation to energetics, mineral 

chemistry and paragenesis. He also works extensively 

on the structural behaviour of oxysalt minerals         

in general and sulfates and borates in           

particular. Together with recent students, he has 

worked on the crystal chemistry and growth of 

tourmaline-group minerals in granitic pegmatites, 

and has a long-term focus on the crystal chemistry of 

the amphiboles (with colleagues in Pavia and Rome, 

Italy). 

Elena Sokolova works extensively on Ti-silicate 

minerals in collaboration with colleagues at the 

Fersman Mineralogical Museum and IGEM (the 

Institute of the Geology of Ore Deposits: 

Petrography, Mineralogy and Geochemistry), 

Moscow (Russia) and in Pavia (Italy), focusing on 

their structure and the relation between chemical 

composition and structural arrangement. She also 

leads a project on the characterization of silicate 

minerals from the Kola Superdeep Borehole in Russia 

in collaboration with colleagues at IGEM. 

All mineralogical work is supported by an extensive 

array of instrumentation and overseen by expert 

technical staff. 
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Environmental Mineralogy and Geochemistry 
 
 
 

Building on work by Petr CernȆ on the mineralogy 

and geochemistry of the TANCO pegmatite in the 

1980s, this area of research has grown over the 

years. Norman Halden has demonstrated a strong 

synergic interaction between mineralogy, 

geochemistry and the environment. Important 

thrusts are emerging in non-linear dynamic 

processes, environmental mineralogy, microbial- 

mineral interactions and biomineralization. With 

such interactions occurring on a very small scale, 

microbeam analysis and crystal chemistry in these 

areas is paramount. With the local availability of 

expertise, the ŘŜǇŀǊǘƳŜƴǘΩǎ research in mineralogy 

and geochemistry is cutting edge. The inter- 

disciplinary microbeam work on otoliths (fish ears) 

developed by Norm Halden provoked great interest 

from the fish biology community because otoliths 

record finely resolved details of environmental 

change. 

Mostafa Fayek brought another dimension to this 

research area and secured the addition of a 

Secondary Ion Mass Spectrometer. Mostafa is 

expanding on existing research by studying fluid- 

solid interactions at the atomic level and the linkages 

between specific isotopic signals and the mechanistic 

signatures and textures in environmental 

contaminations and nuclear waste disposal. His 

strong interest in 

geoarcheology 

focuses on 

sourcing and 

dating techniques 

for archeological 

artifacts 

throughout the 

southwestern United States and Mesoamerica. 

 

 
 

Mostafa Fayek (centre) and students examine uranium tailings. 

Inset: SIMS 

 

N. Halden - first you have to catch the fish! 
Inset: SEM image of a fish otolith 


