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Our Departm

ClaytonH. RiddellO.C.
ClayRiddelireceivechisB.ScHons.in Geology
from the University oManitoba.Hewasa long-
time supporterof the departmentandhisname
sakefaculty. Claywasthe founder ofParamount
ResourcefCalgaryand hashadalong and
distinguishectareerin the petroleumindustry.He
wasknownaswell for hisvolunteer contributions.
In 2004 ,hereceived an Honora.Scfrom the
Universityof Manitoba.

TheDepartment of Geological Sciengspart ofthe ClaytonH. RiddellFacultyof EnvironmentEarth,
andResourcesTheRiddellFacultyprovidesinterdisciplinaryandintegratedapproacheso
understandinghe Earth,its environmentandresourcesTheWallaceBuilding,whichhouseshe
Departmentof Geologicabciencesalsoincludesthe Centrefor EarthObservatiorSciencethe Nellie
CournoyedrcticResearchracility andthe administrativeofficesof the RiddellFaculty.

Thisbrochurewill introduceyouto areasspecificto GeologicaBciencesour researchprogramsour
staff,andour world-classesearchfacilities.If you are consideringgraduatestudies you are
encouragedo contactpotentialsupervisorsvho haveresearchprogramsmatchingyourinterests.

Inadditionto reviewingthis brochure,all prospectivestudentsare expectedto readthe information
on applicableweb-sites:

Facultyof GraduateStudies:
http://umanitoba.ca/faculties/graduate studies/
Departmentof Geologicabciencesraduateprogrampages:
http://Jumanitoba.ca/faculties/environment/departments/geo sciences/GraduateProgram.html



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

Why chooseUM GeologicalSciences?

=

multiple state of the art analytical labs

all researchabsarelocatedin the Wallace
Building

dynamidearning community

wide rangeof researchpossibilities
recognizedvorldwidefor its research
providesresearch and scholarship suppdor
graduatestudentswithout externalsourcesof

=

= =4 4 A

WallaceBuilding

91 locatedonalargeuniversitycampuswith afull
rangeof services

1 locatedin Winnipeg a culturallydiversecity

1 near themetakrich Precambrian Shielfto the east)

91 near thepetroleumproducing Western Canada
SedimentanBasin (tathe west)

1 locatednearprime wildernessand recreation areas

1 located on the banks of the Red Riverand on the

floor of the GlacialLakeAgassiz. GeologicalScience§&radStudents2015

CorydonStreet,Winnipeg CanadianMuseumfor HumanRights,TheForks



Over 100yearsof history

Asthe oldestgeoscienceslepartmentin westernCanadgest. 1910),the Departmentof GeologicaSciencedas
producedoutstanding graduates industry, universities,and governmentsand hasdevelopedan international
reputationin anumberof researchareas.

TheDepartmenthasmaintainedstrongties with its alumni,who canattestto a senseof identity andcommunity
that beginswhena studententersthe Geologyor Geophysicsindergraduate programr whenanew graduate
student steps through thdoor. Thegenerosityand appreciatiorof our alumniis reflectedin visiblefeatureslike
the CretaceousMenagerieMuseumandthe 5 S LJ- NJi Pis$oyy W&l éCentenary2010),andscholarship and
bursarysupportfor our students.

A Vibrant Scientific Community

TheDepartmentfostersa culture that encourages
community. We are largeenough tohaveall the
resourceshut small enoughio allowfor personal
interactionon adaily basis.

Graduatestudentsare assigneda sharedoffice in the
WallaceBuildingin anareathat includesalarge
lounge,wired andwirelessinternet andshared
printer. Staffofficesare a shortwalkdownthe hall.
ResearcHacilitiesare convenientilocatedwithin the
buildingas well.Yourthesisadvisorwill ensurethat
you haveaccesgo relevantresearch laband receive
training underthe supervisiorof experienced
technical staff.




Our graduatestudentshaveopportunitiesto applyfor positions
as labinstructorsand markersasteaching assistantst
department fieldschoolsandto participateasvolunteersin our
outreachprogramsto the general publicPhDstudentsmaybe
offeredthe opportunity to applyfor sessionateaching positions
to gainexperiencefor careersin academia.

Field tripsoccuron aregular basisprganizedoy undergraduate
or graduatestudentgroupsor by staffin the Department. Your
thesissupervisowill generallyprovidefunding forfield work
relatedto conductingyourthesisresearchandwill encourageyou
to attend andpresentat relevantconferences.In addition,your
thesisadvisorwill normallycoverthe costsof expenseselatedto
yourthesisresearch.

Geophysicéield work

Fieldwork in Eden Lakerea, northern Manitoba

Research Areas

With the expertiseof faculty membersandtechnicalstaff and instrumental facilitiesapableof producing
seminalresearchon the physical chemicalandbiologicalcharacteristicof Earthmaterials the Departmentof
Geological Sciencéscontributingto the understandingof Earthhistory,currentand pastEarthprocessesand
environmentalchange Our researclis proving tohaveimportant applicationsn resourceexplorationand
extractionandmineralprocessingndin addressingnvironmentalissues.

Our researctareascanbe broadlybrokeninto: Mineralogyand CrystallographyiEnvironmentaMineralogyand
GeochemistrySedimentaryand QuaternaryStudiesVertebratePaleontologyCrustaland Mantle Geophysics;
Applied/EnvironmentaGeophysicsetrologyand TectonicsMineral DepositsMarine and FreshwateBystems.



Gradstudentsworking in the X-RayLab

Mineralogyand Crystallography

TheUniversityof Manitobais widelyrecognizedasa
world centrefor both theoreticalandexperimental
CrystallographyndMineralogy.

Anton ChakhmouradiankrankC.Hawthorne,
MichaelSchindlerandElena Sokolovavorkona
wide variety of topicsin structural crystallography
and mineralogyn collaborationwith manyscientists
around theworld.

Anton Chakhmouradiarfbelow)is currentlyfocused
onthe mineralogyand petrologyof exoticmantle-

derivedrocks(like carbonatitesandkimberlites),as
well asgeochemistryand metallogenyof rareearths,
niobiumandother criticalmetalsinthe 9 | NIr#sQ &
Hecollaborateswith scientistsfrom the Manitoba
Geological Surveg;hinaRussiaNorway,Australia
and severabther countriesto develop
comprehensivanodelsof magmaevolutionandrare
metal depositionin suchcomplexgeosystemss
continentalrifts (e.g.,EastAfricanRift) and
transtensionabrogenicstructures(e.g.,eastern
Tibet).Excitingresearchprojectsfrom around the
world are availableto potential graduatestudents.

FrankHawthorne hasa majorfocuson bond
topologyandits relation to energeticsmineral
chemistry and paragenesidealsoworksextensively
on the structuralbehaviourof oxysaltminerals

in generalandsulfatesand boratesn

particular. Togetherwith recentstudents,he has
workedon the crystalchemistryand growth of
tourmaline-groupmineralsin granitic pegmatites,
and hasalongterm focuson the crystalchemistryof
the amphibolegqwith colleaguesn PaviaandRome,

Italy).

Elena Sokolovavorksextensivelyon Ti-silicate
mineralsin collaborationwith colleaguest the
FersmarMineralogicaMuseumand IGEM(the
Institute of the Geologyof Ore Deposits:
PetrographyMineralogyand Geochemistry),
Moscow(Russiaandin Pavia(ltaly),focusingon
their structureandthe relation betweenchemical
compositionandstructuralarrangement. Shalso
leadsa projectonthe characterizatiorof silicate
mineralsfrom the KolaSuperdeep Borehol@ Russia
in collaborationwith colleaguest IGEM.

Allmineralogicalvork issupported byan extensive
arrayof instrumentationand overseenby expert
technicalstaff.



EnvironmentalMineralogyand Geochemistry

Buildingon work by Petr CerrE on the mineralogy
and geochemistrpf the TANCQegmatitein the
1980s this areaof research hagrownoverthe
years.NormanHaldenhasdemonstrateda strong
synergidnteraction betweenmineralogy,
geochemistryandthe environment. Important
thrustsare emergingin non-linear dynamic
processesenvironmentalmineralogy microbialt
mineral interactionsaandbiomineralizationWith
suchinteractionsoccurringon averysmallscale,
microbeamanalysisand crystalchemistryin these
areas iparamount.With the localavailabilityof
expertisethe R S LI NJirgs8aychiririneralogy
and geochemistrys cutting edge Theinter-
disciplinarymicrobeam worlon otoliths (fish ears)
developedby Norm Haldenprovokedgreatinterest
from the fish biologycommunitybecauseotoliths
recordfinely resolveddetailsof environmental
change.

N.Halden- first you haveto catchthe fish!
Inset: SEMimage of a fish otolith

Mostafa Fayekbroughtanotherdimension to this
researchareaandsecuredhe additionof a
Secondaryon MassSpectrometer. Mostafés
expandingon existing research bgtudying fluid
solid interactionsat the atomicleveland thelinkages
betweenspecificdsotopicsignalsand themechanistic
signaturesandtexturesin environmental
contaminationsandnuclearwastedisposal. His
strong interestn
geoarcheology
focuseson
sourcingand
dating techniques
for archeological
artifacts
throughoutthe
southwesternUnited Statesand Mesoamerica.

Mostafa Fayek(centre)and studentsexamineuraniumtailings.
Inset:SIMS



