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Department of Geological Sciences

University of Manitoba

The Department of Geological Sciences resides in the Clayton H. Riddell Faculty of Environment, Earth,
and Resourced.he Riddell Faculty provides interdisciplinary and integrated approaches t

understanding the Earthts environment and resourcel the near future, a fifth story will be added

to the Wallace Building angew colleagues will join the Faculty, including a Canada Excellence

Research Chair (CERC) in Arctic Geomicrobiology iamateCChangeDr. Sgren Rysgaard.

This brochure will introduce you treas specific to Geological Scienaas:research areas, our staff,
and our worldclass research facilitied.you are considering graduate studiespyare encouraged to
contactpotential supervisorsvho have research programs matching your interests.

For general information or clarification on application proceduaesl requirementscontact:

Brenda Miller

Administrative Assistant/ Student Advisor
Department of Geological Sciezs

240 Wallace Building

University of Manitoba

Winnipeg, Manitoba

Canada R3T 2N2

E-mail: Brenda miller@umanitoba.ca
Phone: (204) 479677
Fax: (204) 474623

In addition to reviewing this brochurell prospectivestudentsmust consult the Faculty of Graduate
Studies weksite for detailed informatioron application procedures and requirements and academic
regulations applicable to graduate programs:

http://umanitoba.ca/faculties/graduate studies/



mailto:Brenda_miller@umanitoba.ca
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Why chooseUM Geological Sciences?

The Department:

e boasts state of the art analytical labs

e researchabs are all in th&Vallace Building

¢ is adynamic learning community

e has broad research intests

e is recognized worldwid#or its research

o offers financialsupportto new graduate
students, guaranteed for a minimum of one
year (renewable)

Wallace Building

¢ s located in Winnipeg, a culturally diverse city

¢ s located on a large university campus with a full
range of services

¢ is near the metatich Precambrian Shield (to the
east)

e is near thepetroleumproducing Western Canada
Sedimentary Basin (to the west)

e is locatedwithin driving distance t@rime wilderness

and recreation areas Geological Sciences Grad Students 2010 in the
Cretaceous Menagerie, Wallace Building

Winnipeg skline



Over 100 years ¢ history

As te oldest geosciences department instern Canada (es1910), the Department of Geological Sciences has
produced outstanding graduatés industry, universitiesand governmentsand has developed an international
reputation in a nurber of research areas

TheDepartment has maintained stroriggs with its alumniwho can attest toa senseof identity and community
that begins when a student enters the Geology or Geophysidergraduatgrogram or when a new graduate
student steps though the doorThe generosityand appreciatiorof our alumni is reflected in features like the
Cretaceous Menagerie Museutine Mosaic Map of Manitoba wall feature (to be completed in 2GiiJ the
DSLI NI YSydQa | Aad 2 NFhe bdpdrtinenié ih the/Tlagon IH NRBddel Fasulty iof
Environment, Earth, and Resources, namedfooutstanding benefactor and friend, Clay Riddell, whanis a
alumnusof the Honours Geology program (1959).

A Vibrant Scientific Community

The Department fosters autture that encourages
community. We aréarge 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 interneaindshared

printer. Staff offices are a short walk down the hall.
Research facilities are conveniently located within the
building as wellYour thesis advisor will ensure that
you have access to relevant research labd receive
training under the supervision of experienced
technical staff.




Our graduate students fill positions as lab instructors and
markers,as teaching assistants at department field schoahsl
alsoparticipateas volunteersn our outreach prognas to the
general public. PhD students may be offered the opportunity to
apply for sessional teaching positions to gain experience for
careessin academia.

Fieldtrips occur on a regular basis, organized by undergraduate
or graduate student groups or tsgaff in the Department. Your
thesis supervisowill generallyprovide funding for field work
related toconducting your thesis researamdwill encourage

you to attend and preserdt relevant conferencesin addition,
your thesis advisor will normaltover the costs of expenses
related to your thesis research.

Geophysics field work

Field work in Eden Lake area, northern Manitob

Research Areas

With the expertise of facultynembersand technical staff and instrumental facilities capable of producing
seminal research on the physical, chemical and biologicahcteistics of Earth materials, the Department of
Geological Sciencesdsntributing to the understanding of Earth history, current and past Earth processes, and
environmental change. Our research is proving to have important applications in resouraetiextand

mineral processing and addreséng environmentalssues

The areas can be broadly broken into: Mineralogy and Crystallography; Environmental Mineralogy and
Geochemistry; Sedimentary and Quaternary Studies; Invertebrate Paleontology; Cnaskdhatle Geophysics;
Applied/Environmental Geophysics; Petrology and TectoMaseral Deposits



Mineralogy and Crystallography

g

Grad students A. Lussier and R. Kressall-Ray Lab

The University of Manitoba is widely recognized as a
world centre for both theoretical and experimental
Crystallography athMineralogy.Frank C.

Hawthorne (O.C., F.R.S.C., Ti€€anada Research
Chair, Distinguished Professdgjena Sokolovaand
Anton Chakmouradianwork on a wide variety of
topics instructural crystallography and mineralogy in
collaboration with many sentists around the world.

Frank Hawthornenas 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 i
particular. Together with recent students, he has
worked on the crystal chemistry and growth of
tourmaline-group minerals in granitic pegmatites,
and has a longerm focus on the crystal chemistry
of the amphiboles (with colleagues in Pavia and
Rome, laly).

Elena Sokolovavorks extensively on Kilicate
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 Ravia (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 colagues at IGEM.

Yassir Abdua Research Associate with Frank
Hawthorne, runs the Mdssbauer facility which is
used to characterize valence states of Fe in minerals,
and he works extensively on the mineralogy of
meteorites.

Anton Chakhmouradian
(left) iscurrentlyfocused
on rareearth and
niobium mineralization
in carbonatites, and
other industrially
important aspects of the
petrology and
mineralogy of mantle
derived alkaline and
carbonate rocksThis
work involves field studies around theorld,
including the fournewly dscoveredcarbonatite
occurrences in Manitoba, arid aimedat developing
a detailed understanding of therocesses that led to
the formation of these unusual rocks and
concentrations of rare metals. Anton collaborates
with the Manitoba @&ological Survey and various
industrial partners.

All mineralogical work is supported by an extensive
array of instrumentatiorand overseen by expert
technical staff.



Environmental Mineralogy and Geochemistry

Building on work byPetr Certon the minealogy mineralogy, microbiaimineral interactions and

and geochemistry adhe TANCO pegmatite in the biomineralization. With such interactions occurring

19805, this area of research has grown over the on a very small scale, microbeam analysis and crystal
years.Norman Halderhasdemonstratd a strong chemistry in thee areas is paramount. With the

synergic interaction between mineralogy, locala¥ AfF 6AfAGE 2F SELISNIA&S?
geochemistry and the environment. Important research in mineralogy and geochemistry is cutting

edge. The interdisciplinary microbeam work on
otoliths (fish eas) developed by Norm Halden
provoked great interest from the fish biology
community because otolith record finely resolved
details of environmental change.

thrusts are emergingi
non-linear dynamic
processes, environmental

Mostafa FayeKTier Il CRC Research CHaiought
another dimension to this research area and secured
the addition of a Secondary lon Mass Spectrometer.
Mostafa is expanding on existing reseabgh

studying fluidsolid 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.

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

Did you know?
The following minerals were named for faculty
members or alumni of ouDepartment:
Bobfergusonite,Burnsite, Cernyite, Ercitite,
Frankhawthorneite, Gaitite Griceite,Groatite,
Harrisonite, Markcooperite, Nuffieldite, Sabinaite,
Sokdovaite, Trembathite, Wicksite

M. Fayek (centre) and students examine uranium tailings
Inset: SIMS



Andrey Bekkeluses
sedimentary
geochemistry to
reconstruct the
composition of the
atmosphere and
oceans and climatic
andtectonic changes

in the deep past. His
research is focused on
documenting secular
seawater carbon
isotope variations
between 2.5 and 2.0

Ga and their relationship to climate change, the rise
in atmospheric oxygen level, and the rifting and
breakup of theLae Archean supercontinent. He is
also using multiple S isotope systemati€
Paleoproterozoic sedimentary sulfides and sulfates
to set up time brackets for the rise atmospheric

A. Bekker ponderin@ Labrador
trough

Sedimentology and Quaternary Studies

William M. Last, Nancy ChovAndrey Bekkeand
Jim Tellerfocus on various research within this
broad categoryThe Department &s produced
outstandingwork on lake sedimentswith projects
and collaboration on five continents.

Bill Lastis conducting applied sedimentological
research on the Mesozoic reservoirs and source
rocks of the Williston BasirBasic research on
evapomate sedimentology is defining the modern

part of western Canada.
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Did you know?

Bob Elias and Graham Young (Adjunct Professor at the U of Manitoba and Geology and Paleontolc

/ dzZNJ} G2NJ 6 AGK ¢KS alyAd26l adzaSdzydo €t SR I LINR2

. trilobite in northern Manitoba )

oxygen. These data and observations constrain the
relationship betweerthe bio-geochemical C an®
cycles, climate changes, and the rise in atmospheric
oxygen level in the Paleoproterozoic. He recently
expanded his interests to study the ocean redox
state in the Precambrian and its control over the
evolution of life, the oigin and preservation of
sedimentary mineral deposits and the application of
multiple S isotopes as a tracer of S required to form
Ni-Cu(PGE) deposits associated with komatiites and
ultramafic to mafic intrusions.

Barbara Sherriff(Senior Scholary nvolved in

studies of themineralogy and geochemistry of mine
wastes as well as egoing research in
geoarcheology. Workg with multidisciplinary

teams on the analysis of residues on ancient pottery
from the Canadian prairies and Roman sites in
Tunisia, Brbara has developed new insights on the
source and utilization of lithic artifacts.

Bill Last on field work in Australia.
Inset: Cyanobacteria under SEM




JimTeller(Senior ScholagndBill Lasthave
conducted pioneering research with their students
on the sedimentologynd paleolimnoloy of
Quaternary lacustrine deposits in western, central,
and northern Canada, and in searid regions of
Australia,the Middle EastSouth AmericaAfrica

and AsiaThe focus of wst of this research is
climatic andhydrologic change, and the impact on
our environment. WA Y ¢ dbitstan8ingleaearch
on glacial Lake Agassiz and its overflow to the
oceans has been widely recognized and is used
internationally to model future climate change.

N. Chow in the Canning Basin, Australia

Nancy Chows interested in all aspects of the
sedimentoloy of Paleozoic carbonate rocks in
western Canada. Her research focuses on Devonian
carbonate platformsn Alberta and Manitoba and

has taken her as far afield aertheastern Thailand
andthe Canning Basin of northwestern Australia.
Her work has contribute to the understanding of
environmental changes and tectonic events
controlling reef growth and diagenesis.

Andrey Bekkelis developing new approaches to
stratigraphy and correlation of the 2%0 Ga
sedimentary successions, whiale largelybased

on recognition and correlation of unique global
events and changes in chemical composition of the
atmosphere and oceans and climate.

Invertebrate Paleontology

B From left: Graham Young
&S (Adjunct Prof.), Lori Stewar
~| (MSc student), Ryus St.
Pierre (undergrad), and Bol
| Elias

Robert Elias

is an
internationally
recognized
expert on early
Paleozoic

corals. His
reseach focuses on coral faunas and environmental
changes during some of the maggnificant events

in Earth history: theyreatOrdoviciarbio-
diversification, he endOrdovician mass extinction,
and the Early Silurian biotic recovery. Fundamental
studies on # aspects and applications of corals are
being integrated with analyses tife patterns and
processes involvkin these events.

Crustal and Mantle Geophysics

lan Fergusoris conducting largscale studies of the
crust and upper mantle in Canada and Aaké.
Analysis ofhe date resulting from his participation

in the Canadian LITHOPROBE transects in the
Proterozoic Tans Hudson Orogen and Archean
Superior Province and the SNORCLE transect in the
Northwest Territories and Yukads ongoing. lan

has alsgarticipated in the Canadian POLARIS
project and electromagnetic studies in the Grenville
Province of Ontario and the Slave Province of the
Northwest Territories. The aim of the
electromagnetic studies is to contribute to the
understanding of the tectonihistory and structure

of these regions. The information obtained on the
resistivity structure of the crust and mantle is also
used to refine the modeling of geomagnetic hazards
such as the currents induced on powlares during
magnetic storms.



A. Frederiksen (left) with M. Bodnar on MT survey

AndrewFrederikse®?a LINRA YI NB T2 Odza
extraction of high resolution thredimensional

Earth structurefrom large seismic data sets derived
from earthquakes. Special interests includantle
fabric and associated seismic anisotrophy, inversion
of receiverfunctions, scattered wave imaging using
teleseismic earthquakes, and tomography of the
North American lithosphere. Curreptojects

include detailed imaging of the lithosphere in the
Grenville Province, and the relationship between
crustal and mantle feates; the large scale

structure of the mantle root beneath the Superior
Province and associated mantle fabric; and the on
going development of a tomographic inversion
technique for scattered teleseismic waves at the
sparse station arrays.

Applied/ Environmental Geophysics

lan Fergusorgleft, at
left) is also involved in
geophysical studiesf
environmentaj
economicand near
surface targets
Projects include
definingthe magnetic
and electrical
properties of a gold
deposit in eastern
Manitoba, delineating
saline contamination
from petroleum
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production, delineatigkaolinite deposits and
palaeokarst features, imaging of snake dens,
investigatng mine tailings, ad mapping the
radiometric and magnetic properties of an igneous
intrusive complex. This resedrés in collaboration
with other members of the Department and is
integrated through graduate and undergraduate
thesis projects and Geology and Geophysics field
school courses.

Petrology andTectonics

Ad 2y UKS
The Precambrian gémgy of Manitoba has long
been a pime research interesh the Department
(Bill Brisbin Prof. Emeritud.orne AyresSr.
ScholarGeorge ClarkSr. ScholarNorman Halden
continues to work on the tectonic and magmatic
evolution of the Superior Boundary Zone
(encompassing both the Thompsdickel Belt and
the Fox River Belt) as welllagered igneous
intrusions.

Anton Chakhmouradiaf a
igneous rocks is being brought to bear on the Eden
Lake Complex.

Alfredo Camachdright)
is using theoretical and
practical geochrnology
to constrain cooling
histories and the rates off#
tectonic processes. )
Looking at spatial and
temporal relations
among shearing and
fluid flow in subducting
zones where rapid burial=
advects cold material into the mantle, lseeks
answers to the followig: what are the
characteristicand originof the fluids; can phase
transformations occur under dry conditions or is a
fluid always required; what are the durations of
thermal pulses associated with the advection of
heat by fluids or shear heating; andeagxhumation
histories diagnostic of the burial processE® is

SELISNIA&ES Ay



also interested in addressing the fundamental
processes that affect isotopic ages, including
geological conditions that influend¢he mobility of
isotopes, chemical factors that control the
retentivity of minerals, diffusion mechanisms, and
partitioning of isotopes between minerals.

Andrey Bekkeralso focuses on three broad topics in
the area of Precambrian geology: 1) changes on
early Earth in the redox state and composition of
the atmosphee and oceans, their relationship with

Mineral Deposits

Mostafa FayekAndrey Bekkey Anton
Chakhmouradian, Alfredo Camacltamd others

have research projects in areas relevant to mineral
deposits, including studies of uranium, gold,
kimberlite, rare earth, and massive sulphide

tectonics and the evolution of life, and their control
over climate change; 2) application of
chemostratigraphy and event stratigraphy to
correlate Paleoproterozoisedimentary successions
and to understand global teahic cyclicity; and 3)
origin of sedimenthosted mineral deposits (e.g.,
iron and manganese formations, volcanogenic
massive sulfide deposits, and gold placer deposits)
and NiCu(PGE) mineralization in madittramafic
intrusions and komatiites.

deposits.Mostafa Fagk, for example, holds
collaborativeresearch grantsvith industrial
partnersaimed at understanding the mechanisms
for uraniumdeposit formation in the Athabasca
Basin and elsewhere.

Professors Emerity Senior Scholars and Instructors

Instructors andetired staff members listeth this sectiorare active in the Departmerih a variety of ways:
supervising undergraduate theses and reports, outreach activities, and active redeatairctors are not
available for supervising graduate programs or sgrwnathesis committeeHowever, they teach a number of
advanced level undergraduate courses that may be available to graduate stahehtmve frequently been
involved in organizing and running field trips that include graduate student participa#i@ofessor Emeriis

or Senior Sholar may become involved in graduate student supervision or advising, e.g. @sl@ism or ag
member of a thesis committee, but this is the exception rather than the norm.

William C. BrisbinProf Emeritus, Ph.DCalifornia
Email: w_brisbin@umanitoba.ca

Research interests: Structural geology, Precambrian
tectonic styles, gravimetry, engineering geology

George S. Clarlsr. Scholar, Ph.D. Columbia
Email: gs_clark@umanitoba.ca
Research interests: Isotope geology, geochronology
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Robert B. FergusarProf Emeritus, Ph.D. Toronto
E-mail: ferguson@ms.umanitoba.ca
Research interest Mineralogy and crystallography

Allan C. TurnockSr. Scholar, Ph.D. Johns Hopkins
Email: ac_turnock@umanitoba.ca

Research interests: Mineral synthesis and stability;
metamorphic petrology

Cont. next pag
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Professors Emeritii, Senior Scholars and Instructors (cont.)

William Mandziuk(left),

Instructor Il, M.Sc. Manitoba

E-mail: mandziuO@cc.umanitoba.ca

Research interests: Mineral deposits, igneous pletyy, layered igneous intrusis

Wooil Moon (right), ProfEmeritus, Ph.D. UBC

E-mail: wmoon@-cc.umanitoba.ca

Research interests: Mathematical geophysics, satellite
global geodynamics, integrated geophysioaging,
theoretical seismology AL/EXPERT system development f{
geophysical information processing

Io:
al

I' ' I Barbara Sherriffleft), Senior Scholar, Ph.D, McMaster

E-mail: bl_sherriff@umanitoba.ca

Research imgrests: Environmental mineralogy and geochemistry, particularly of waste rock and
tailings from gold and base metal mines; study of archeological artifacts using geological techniques;
nuclear magnetic resonance spectroscopic stadif atomic order in merals

Jeff Young(left) Instructor 1l, M.Sc. Manitoba
E-mail: jyoung@cc.umanitoba.ca
Research interests: Structural geology and volcanology

Jim Teller(right), Senior Scholar, Ph.D. Cincinnati

Email: jt_teller@umanitoba.ca

Research interests: Quaternary geology; paleohydrology and
climatic impact of North American proglacial lakes and rivers;
reconstruction and reevaluation of shorelines and outlets tine =
glacial lake Agassiz basin; sedimentology and history of valley fill§&= ===
leading to glacial Lake Agassiz -

12
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Potential Supervisors of Graduate Students

lan Ferguson

e Application of electromagnetio 9 a0 YSGK2R&a (2 Ay@SadiaardsS o
uppermantle

e Application of magnetotelluric (MT) methods to define the resistivity and tectonic
structure of the lithosphere in Canada, especially in Precambrian terranes

e MT surveys to aid the modeling of GICs, electric currents induced on powerlines and
pipelines during geomagnetic storms

e EM and other neasurface techniques to invegtte a variety of mineral,
environmental and groundwateargets: saline contamination, garter snake dens,
mine tailings, iceberg scours

Professor and Head

Ph.D. Australian Nati@h University

Webssite: http://umanitoba.ca/geoscience/people/faculty/ferguson/iferguson.htm
E-mail: ij_ferguson@umanitoba.ca

- =+ Andrey Bekker

e Paleoproterozoic chemositigraphy and event stratigraphy

e Climate changes in the deep past

e Rise in atmospheric oxygen

e Chemical composition of atmosphere and ocean and link with gielsébnics
e Ocean redox state in the Precambrian, C, S, and Fe cycles

e First appearance of marine I§ate evaporates

e Sedimentary mineral deposits

e Stable isotope geochemistry

Assistant Professor

Ph.D. Virginia Polytechnic

Webssite: http://umanitoba.ca/geoscience/people/facultpekker/index.html
Email: bekker@cc.umanitoba.ca

Alfredo Camacho
e Heat distribution in the crust during orogenesis
e Genetic relationship between basin formation and orogenic activity
e Understanding earthquake activity in continental interiors and sudtidn settings
e Geochronology and diffusion rates of minerals: applying principles of diffusion to
study geological processes and unravel thermd) @ilistories of geological terranes

Assistant Professor
Ph.D. Australian National University
Web-site: http://home.cc.umanitoba.ca/~camacho/

Email: Camacho@cc.umanitoba.ca

13
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Anton Chakhmouradian
e Economic REE, Nb and 3r deposits
e Igneous alkaline and carbonatitic rocks
e Magmatic and subsolidug@cesses inarbonatites and kirberlites
e Crystal chemistry of phosphates, titanates and titanosilicates
e Ti, Zr, Nband REE minerals in kimberlites, carbonatites, and alkaline igneous
rocks

Associate Professor

Ph.D. St. Petersburg State University

Webssite: http://umanitoba.ca/geoscience/faculty/arc/index.html
E-mail: chakhmou@ms.umanitoba.ca

Nancy Chow
e Sedimentlogyof Paleozoic carbonates
e Petroleum geology
e Stratigraphy and sedimentology ofIBazoic carbonates in the outcrop belt and
subsurface of Manitoba
e Sedimentology of Devonian carbonates in the Alberta Basin and CanningpBasin
Australia

Professor

Ph.D. Memorial University

Webssite: http://umanitoba.ca/geoscience/people/faculty/chow/chow.html
E-mail: n_chow@umanitoba.ca

. % Robert Elias

&= e Coral faunas and environmental change duringgheatOrdovician
biodiversification end-Ordovician mass extinction, andriyaSilurian recovery

e Paleobiology and biometrics of Ordovician corals

e Paleoecological and paleoenvironmental reconstruction of Ordovician and
Silurian units in Manitoba

Professor

Ph.D. University of Cincinnati

Webssite: http://umanitoba.ca/geoscience/people/faculty/elias/elias.html
E-mail: eliasrj@cc.umanitoba.ca
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Mostafa Fayek
e Applications of Secondary lon Mass Spectrometry (SIMS)
e Fluidsolid interactionsat the atomiclevel including the mass transport of
OKSYAOFfaz StSYSydta IyR ydziNASyiGa ySIN GKS
e Environmental contamination and disposal of nuclear waste
e Sourcing and dating techniques of archeological artifacts
e Uranium and gold exploration

Professor ad Canada Research Chair

Ph.D. University of Saskatchewan

Webssite: http://home.cc.umanitoba.ca/~fayek/
E-mail: fayek@cc.umanitoba.ca

Andrew Frederiksen
e Seismic imaging and methods
e Geophysical compation and inverse theory
e Applications of inverse theory to seismic imaging and tomography
e Lithospheric tectonics and continental roots
e Anisotropic fabric in the crust and mantle

Associate Professor
Ph.D. University of British Columbia
Email: frederik@ns.umanitoba.ca

Norman Halden
e Geochemistry and petrology of magmatic systems
e Chemical zoning in Earth materials
e Analysis of trace element partitioning between minerals and trace element
distribution within minerals
e NorHlinear modeling of trace elemeézoning patterns
e Image analysis of mineral textures and rock fabrics
e Otolith microchemistry

Professor

Dean, C.H. Riddell Faculty of Environment, Earth, and Resources
Ph.D. University of Glasgow

Webssite: http://home.cc.umanitoba.ca/~halden/halden.html

Email: nm_halden@umanitoba.ca
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Frank

Hawthorne
Crystallography and mineralogy
Architecture of crystal structures
Structural crystallography, particularly the solution of crystal structuffes o
minerals, development of hierarchical schemes of structure architecture
application of crystastructure refinement, mineral spectroscopy and
microprobe analysis to problems in crystal chemistry
Bond topology and crystal structures

Distinguished Profe®r and Canada Research Chair

Ph.D. McMaster

Web-site: http://umanitoba.ca/geoscience/people/faculty/hawthorne/hawthorn.html

E-mail: frank_hawthorne@umanitoba.ca

William

Professor
Ph.D. University of Manitoba
Web-site: http://home.cc.uman

Last

Nonmarine evaporate and carbonate sedimentology

Clastic sedimentology and diagenesis

Petrography, sedimentology and geochemistry of Mississippian and Jurassic
sediments in SW Manitoba

Sedimentology and diagenesis of lacustrine carbonates, élisstSpain, Canada
Sedimentology, stratigraphy, geochemistrysafine lakes (W.Canada and
northern U.S.) and of organic rich rocks, westgtanitoba

Quaternary paleolimnology of saline lakes in Australia

itoba.ca/~mlast/index4.html

Email: wm_last@umanitoba.ca

Elena Sokolova

Professor
Ph.D. Moscow State University
D.Sc. Moscow State University
Email: Elena_sokolova@umanitoba.ca

Crystallography and crystal physics

Mineralogy of alkaline rocks

Crystal chemistry with emphasi®s the silicate minerals
Isomorphism and topology of crystal structures

Xray diffraction of new minerals and synthetic compounds
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Adjunct Professors

Although not fullitime faculty members, adjunct professors are actively engaged in research activities and can
serve as caupervisors of graduate students or on thesis committees.

Christian Bhm, Ph.D. ETH Zurich
Dr. Bohm is Chief Geologist, Pretaian Mapping Section, Manitoba Geological Survey. His expertise is
in the field of Precambriageology isotope geolgy, geochronology, and their applications in geological
studies. He has also been involved with diamond and uranium support in hisoposith the Manitoba
Geological Surveyis career has spanned work in industry, government and academia.

David CorriganPh.D. Carleton University
Dr. Corrigan is a Project Leader with the Geological Survey of Canada. His primary research interest is in
the Proterozoic tectonic crustal growth history of the North American Craton. His particular interest is in
understanding the secular changes in crustal and mantle parameters that led to the AigfPiederozoic
transition and eventual development of modtetype tectonics. These secular changes have relevance for
diamond exploration (preservation of Archean mantle keels in Proterozoic collisional orogeGs)PSE
exploration (identification of ancient continental margins) as well as orogenic gold atiplor
(Proterozoic reactivation of Archean crust).

Jody DemingPh.D. University of Maryland
Dr. Deming of the University of Washington is an internationally respected scientist with extensive
microbiological experienceder research interests complemetite work being conducted by Norman
Halden and his graduate students. Her focus includes the enzymatic, molecular, genetic and evolutionary
basis for cold (and salt) adaptation in marine bacteria and relevance to astrobiology, biotechnology,
bioremediation and micrescale foraging strategies of marine bacteria in porous matrices.

Joel GricePh.D. University of Manitoba
Dr. Grice is a senior member of the scientific staff of the Canadian Museum of Nature, with a long,
productive association with the Urdrsity of Manitoba. His research interests involve: zeolites (nature,
distribution, paragenesis and industrial potential); crystal chemistry of rare earth element minerals;
taxonomic studies of new minerals; borates (classification and genesis and o@aumezvaporite
deposits) new boron minerals, REE carbonates and classification of carbonate minerals.

Michel Houlé Ph.D. University of Ottawa
Dr. Houlé is a research geoscientist with the Geological Survey of Canada. He specthkzestinlogy
volcanology, and geochemistry of mafic to ultramafic igneous rocks and in economic gétikogy.
particular areas of expertise areagmaticsulphide deposits (komatiitassociated NCuPGE deposits
and O-PGE layered intrusiongJrior to joining the Geoldgal Survey of Canada, he was a senior
geoscientist with the Ontario Geological SurvEglnistry of Northern Development and Mines.

Brooke Milne Ph.D. McMaster University
Dr. Milne is an Assistant Professor of Anthropology at the University of Mani&btesis doing
collaborative research with Mostafa Fayek on two large archaeological science projects in northern
Manitoba and on Baffin Island. Her expertise is in lithics technology with a focus onB34&iem and Pre
Dorset subsistence strategies andhaologies.
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Vince PalacgPh.D. University of Manitoba
Dr. Palace is a research scientist with the Government of Canada, Department of Fisheries and Oceans,
Habitat Impacts Research Section. His focus is on advancing the knowledge of factors dlffecting
productivity and lealth of fish and fish habitat, with emphasis on the biochemistry , histology, and
physiology measures of fish health and the impact of environmental contaminants. He is currently
working in collaboration with Norman Halden analyzhg Pb, Zn, Se, and Hg distributions in fish
otoliths.

James ReistPh.D. University of Toronto
Dr. Reist is a Research Scientist with the Department of Fisheries and Oceans, Government of Canada. He
has collaborated with Norman Halden on the analysi&rafic Char otolith microchemistry for about
fifteen years. His research focuses on anthropogenic impacts (e.g., climate change, industrialization) on
Arctic fishes and their habitats and ecosystems. He has managed and provided direction for major
projects like IPY Canada Ac€Char and climate change, Species at Risk, and Sensitive Freshwater Fishes.

Nikolay SidenkoPh.D. Russian Science Academy
Dr. Sidenko is a geochemist witantecConsultants. His research interests focus on the geochemistry
andmineralogy of gold and sulphide mine wastes.

Graham YoungPh.D. University of New Brunswick
Dr. Young is the Curator of Geology and Paleontology at The Manitoba Museum and is actively involved in
the department as a cgupervisor of graduate theses aad a contributor to and collaborator in
research. His research interests involve: invertebrate paleontology, systematic, biogeography and
paleoecology of fossil corals and associated organismsieling of colony growth.

Research Facilities

TheDepartmert is uniquely equipped with analytical facilities that support the research of faculty
members and graduate students. 0O0S&da (2 GUKS&AS FLFLOAtAGASE A& O22NRA
advisor

Microbeam and Image Analysis Laboratory

Ravinder Sidhu, Manager, Panseok Yang, Manager,
Microprobe and SEM Lab LAICRMS Lab

The Microbeam Facility in Geological Sciences is set upeggomalfacility to serve the needs of universities,
industry and government institutionsith a stateof-the-art electron microprobe and LAMRICRmass
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spectrometer,and a scanning electron microscope and image analysis system, and includes the following
equipment;

CAMECA SX100 electron microprobe with PGT EDS and 5WDS spectrometers equippiedavithbased operating
system

ThermaFinnigan Element2 HRRRMS with Merchantek LUV213 laser

Cambridge Stereoscan 120 Scanning Electron Microscope with back scattered electron detector, energy dispersive
ray detector, ad digital image store facility

Technosyn ald cathode luminescence system
Fluid inclusion stage

Seconday lon Mass Spectrometer (SIMS)

e CAMECA MS 7f SIMS for trace element determination, isotopic
measurements and depth profiles

e Resistive Anode Enced(RAE) for elemental mapping

Spectroscopy Laboratories

JobinYvonHoribaLabRim AramisRaman micrspectrometer

This instrument utilizes inelastic scattering of monochromatic light to obtain structural information about
solid, liquid and gaseous materials. Its versatile design allows for a wide range of samples to be analyzed,
including minerals, gensnes, glasses, fluid inclusions, archeological artifacts, solutions, and tissue
samplesThe microspectrometer is fully confocal, equipped with three lasers and a motorized stage, and
is capable of measuring Raman spectra with a spectral resolution ltb#terl cml at a lateral spatial
resolution better than 1 micron. The instrument is used routinely in geological research for material
fingerprinting (rapid identification), quantitative characterization of minerals containing Raotive
molecular spe@s, and inclusion studies.

One WisseMossbauersystem and one SEECo MS4 Mdssbauer system, both wighpGimt sources

Bruker Tensor 27 FTIR with Hyperion 2000 IR Microscope including IR polarizers, hori®ntal AT
attachment, lowpressure diamond anwuiell for singlextl IR and a SpexPtess 35 ton hydraulic pellet

press

X-Ray Diffraction Laboratories

i;—‘ Mark Cooper
‘ Research Technician

e Bruker Apex Il Ultra TXS singlgstal diffractometer
with a 6kW rotating anodéMo) x-ray generatoy
HELI@ Mo xray optics, SMART APEX Il CCD area
detector, low pressure diamond anvil cell and both high
and lowtemperature attachments
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Bruker P4 foucircle single crystal diffractometer on a 3kW seatele (Mo) xray generator wittSMART
APEX CCDear detector

Bruker D8 Discover TXS migrawder diffractometemwith a 6kW rotating anodéCu)X-Raygenerator,
extremely fine beam collimation optics, anAY¥Z sample stage with attached ptutation stage,
laser/video sample alignmeratnd a HiStar 2D aga detector

Siemens/Bruker D5000 powder diffractometer with rotating sample holder, graphite monochromator,
scintillation detector and a 3kWealedtube

(Cu) xray generator

A broad assortment of crystallographic and
mineralogical software (eg. MDI JADE+,
SHELXTL, ATOMS, SHAPEJDENT, etc.) as
well as licensed databases (eg. ICDD-#DF
ICSD, etc.) and including molecular mechanics
and molecular dynamics software

Singlecrystal optics setup consisting of a Nikon
E-600 POL polarizing microscope wthoto
capability assored bandpass filters, Supper
spindle stage and Cargill refractive indsbs
ranging from 1.40@ 1.800

Full sample preparation facilities including
Nikon binocular microscopes, Leitz optical
microscope, precision balances, BuehlemsbLow speed saw, Buehler Isomet 1000 Precision saw,
Buehler MetaServ 2000 Grinder/polisher, Buehler HandiMet Il Roll grinder, Mitutoyo precision
thickness measuring dewgetc.

Neil Ball, Lab Manager

Geochemistry Laboratory

Misuk Yun, Manager
Geochemistry Lab
e Wet chemicalaboratory fully equipped for sedfient,
rock and mineral analyses
e Mitsubishi CA06 moisture meter with &A21 high
temperature furnace
e Leco indiction furnace sulphur analyzer
e Acacumet 950 specific ion analyzer

Stable Isotope Mass Spectrometry Facilitie

Thermo Finnigan Delta V Plus IRMS coupled to GasBench Il (with PAL system and heating block), Costech
ECS 4010 EA (with ZeBtank autosampler: mainly for C and N analysis) and Thermo Finnigan TC/EA (with
ZeroBlank autosampler)

Thermo Finnigan DeltaRIus IRMS coupled to Costech ECS 4010 EA (witlBZeoautosampler: mainly

for S analysis)

Thermo Finnigan ConFlo 11l and Conflo IV egpit interfaces

Sartorius CP2P microbalance

NewWave Micromill Sampling System
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e Various sample preparation fidities including water saws, grinders, polishers, pulverizemmaces, ovens, and
pipettes
e Extensive rock collection of Precambrian carbonates;lbkshales, and iron formations

Sedimentological, Petroleum Geology, and Quaternary Studies Laboratories

e Automated size analyzers (Sedigraph and GalaiLBS# 2010)

e RoTap sievehaker, Soilest sieve shaker

e Drying ovens, muffle furnaces

e Nikon epifluorescence microscope

e Mettler analytical balances

e Fisher Accumet pith meters

e Carbonate analyzer, centrifugesater chemistry field analytical kits, conductivitieters, specific ion electrodes

e Galai Image Analysis system (IAS) with colour and monochrome monitors, video camera, digitizing tablet, and
statistical and GIS software

Invertebrate Paleontology Labatory
e Stereoscopic and petrographic microscopes, cameras and accessories for photomicrography and macrophotograph
e Computers, scannsey printers
e Sample preparation room with saws, grinders, and a thin section machine.

Geophysical Laboratories

Mulu Sezu, Geophysics Technician
Geophysical Laboratories

e Largerscale research geophysical instrumentation
includes a seveimstrument broadband portable
seismograph facility, a threeomponent downhole
seismic system, and a GeonRROTEMA47 timdomain
EMsystem

e Smallerscale equipment including Geonics EM31 and
EM34 instruments, Bison Br€sistivity system, Scintrex
magnetometerVLF system, Scintrex magnetic
susceptibility meter, Exploranium gammay
spectrometer, Worden gravimetgand Bison hammer
seisnograph

e Computing facilities including GEOTOOLS and WinGLink
magnetotelluric software, VISTA 2D seismic processing

software, earthquake data processing software, and a high resolution colour graphics imaging system supporting

satellite and mitispectral gehysical imaging

e Seismograph station with equipment including thre@mponent longperiod seismometers, threeomponent
short period seismometers, amplifier system, and helicorder display

NG

The University of Manitoba is a founding member of the CanadialAR{3_universitgovernmentindustry consortium
which has geophysical equipment including satellite telemetred bimaud seismographs, brodzhnd magnetotelluric,
and longperiod magnetotelluric instruments
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Departmental Field Station and Museums

Star lake Field Station

TheGeological Scienc&tar Lake Eld Stationis approx. 170 krsoutheast
of Winnipegin the PrecambriarShield. The facility:

e isthe base for undergraduate Geology and Geophysics field courses
has kitchen facilities, classroom buiids, bunkhouses

e ia Q@FLAEF0tS Fa F olFlasS FT2NJ NBaSI N
faculty advisor.

Ed Leith Cretaceous Menagerie

Opened in 200xhe Menageriecontains four spectaculakeletal
replicas of gigantic creatures of the Cretaceoasd? as well as
several interpretative panel§he gallery is dedicated to Ed Leith who
taught in the Department from 1935 to 1971 and thereafter
continued to contribute to outreach, archival collections, and
paleontological research during his long teewas an Emeritus
Professor.

Robert B. Ferguson Museum of Mineralogy

Themuseumcontainsmore than 7500 mineral samples donated to or
purchased by the Department of Geological Sciences over the last
hundred yearsA large number of the specimens aréhéited in

cabinets in theCretaceous Menagerie with the remaining samples
displayed in cabinets lining tleorridor of the main floor of the Wallace
Building.The facility is named for ProfesdemeritusRobert Ferguson

who was instrumental in establishgrthe museum and whted the
mineralogical and crystallographic reseanctihe Department through
three decades of rapid growth to its present level of excellence that has
been recognized internationally

Below: Some recent donations to the Mineralogysdum (From left: Cuprite, Mesolite, Beryl)
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