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Research Profile
I am an early-career researcher in economic geology that utilizes applied research to understand mineral deposit systems in the context of mineral exploration, minerals processing, and natural resource management. My research interests include the geochronology of mineral deposits, geochemistry of ore forming processes, mineral deportment, by-product critical elements, mineral economics, and applied lithogeochemistry to mineral exploration and minerals processing. Currently, I am working with Dr. Simon Jowitt at the University of Nevada Las Vegas investigating global tellurium resources and unrealized by-product potential from the precious and base metal mining value chains as a post doctorate researcher. My growing publication and citation record coupled with multiple, international conference presentations demonstrate my ability to communicate impactful and innovative geoscience research to both academics and industry partners alike.
Economic Geology Expertise
Hydrothermal ore deposit models with an emphasis on chemostratigraphy, lithogeochemistry and ore microscopy.
Submarine volcanology; mapping and interpretation of volcanic lithofacies with a focus on understanding lithostratigraphy of ancient volcanic-hosted massive sulfide (VHMS) deposits.
Isotope geochemistry and mineral chemistry applied to understanding the physiochemical processes of hydrothermal fluids. 
U-Pb zircon geochronology applied to understanding the timing of deposition of coherent and volcaniclastic lithofacies.
Portable analytical techniques for assessing mineralogy (SWIR) and chemistry (pXRF) of rocks in drill core and outcrop.
Mineral chemistry analytical techniques: XRD, EMP, SEM, EDS, MLA, LA-ICPMS.
Detailed diamond drill core and chip logging for mineral exploration, advanced stage projects, and academic research. 
Generation of 3D and 2D geologic models by integrating lithological, geochemical, and geophysical datasets in support of mineral exploration target generation.
Mineral deportment and byproduct material flows research to assess unrealized critical element supply.
Successful completion of numerous academic and industry collaborative research projects that have resulted in company reports as well as peer reviewed journal publications and conference abstracts.
Education
PhD Geology | December 2019 | University of Tasmania - CODES, Hobart, TAS, Australia
Geology and genesis of the West Block Area of the Myra Falls VHMS, Vancouver Island, British Columbia, Canada.
Integration of detailed drill core logging, petrography, whole-rock geochemistry, lab-based XRF and portable-XRF to characterize volcanic and volcano-sedimentary stratigraphy.
Utilization of SWIR spectroscopy, mineral chemistry by electron microprobe, and whole-rock geochemistry to assess footwall hydrothermal alteration vectors and develop a paragenetic model for VHMS mineralization.  
Application of detailed micro-analytical techniques to characterize sulfide and sulfosalt ore mineralogy.
Zircon U-Pb age dating of rhyolite stratigraphy by LA-ICPMS and CA-ID-TIMS to constrain the timing of volcanic stratigraphy.
MSc Geologic sciences | MAY 2014 | University of British columbia - MDRU, vancouver, BC, Canada
Research focused on the hydrothermal evolution and lithological controls on polymetallic sulfide mineralization of the Neoproterozoic Niblack volcanic-hosted massive sulfide camp, southeast Alaska, USA.
Applied whole-rock lithogeochemistry to determine the paleo-tectonic environment and assess the geochemical signatures of hydrothermal alteration assemblages.
Stable isotope geochemistry used to characterize metal-bearing hydrothermal fluids and infer their source. 
BSC Geology | JUNE 2007 | University of Alaska, fairbanks, Ak, United states of America
Senior research focused on ore deposit geology, with an emphasis on porphyry hydrothermal alteration mineral assemblages.
Graduated with a 3.49 cumulative GPA with a Bachelor of Science degree in Geology.

Teaching Experience
Fieldtrip leader | Mineral Resources education program of bc | Current (bi-annually)
Three hour guided filed trip of Stanley Park for secondary educators. This tour provides secondary teachers in British Columbia with the resources and know-how to conduct in-person or virtual Stanley Park GeoTours with their own classes to learn about the dynamic geological environment of British Columbia.      
http://mineralsed.ca/about-us/overview/
Demonstrator | University of Tasmania | February 2015 – February 2018
February 2018 - Field course demonstrator for KEA304-KEA306 Tectonics and Volcanology. Weeklong excursion to the West Coast of Tasmania. Field course focused on developing: (1) outcrop descriptions, sketches and structural measurements; (2) diamond drill core logging; and (3) field mapping and interpretation skills.      
February-June 2016 and 2017 - Lab demonstrator for KEA208 Earth's Materials and Interior. http://www.utas.edu.au/courses/cse/units/kea208-earths-materials-and-interior
July-November 2015 through 2017. Lab demonstrator for KEA343 Mineral Exploration. http://www.utas.edu.au/courses/cse/units/kea343-mineral-exploration
Teaching Assistant | University of British Columbia Canada | January 2012 – December 2012
January-April 2012. Teaching assistant for EOSC 424 Advanced Mineral Deposits. https://www.eoas.ubc.ca/academics/courses/eosc424
September-December 2012. Teaching assistant for EOSC 331 Introduction to Mineral Deposits. https://www.eoas.ubc.ca/academics/courses/eosc331
[bookmark: _GoBack]Academic Awards and Funding
2016 SEG Research Grant of $6,350 CAD to conduct CA-ID-TIMS analyses.
2015-2018 Nyrstar Myra Falls Postgraduate Scholarship of $175,000 CAD funding for PhD candidature.
2012 SEG Graduate Student Fellowship of $4,000 USD funding to support MSc candidature.
List of Publications
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McNulty BA, Jowitt SM, 2021, Barriers to and uncertainties in understanding and quantifying global critical mineral and element supply: iScience, v. 24, p. 102809, doi: 10.1016/j.isci.2021.102809.
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Lang JR, Roberts K, Galicki M, Sharman ER, McNulty BA, Guszowaty E, 2020, Magmatic, hydrothermal and structural architecture of the Maggie porphyry Cu-Mo-Ag deposit, British Columbia: in Porphyry Deposits of the Northwestern Cordillera of North America: A 25-Year Update, CIM Special Volume 57, p. 621-636.
McNulty BA, 2019, Geology of the West Block Area of the Late Devonian Myra Falls VHMS District, B.C., Canada: unpublished PhD thesis, University of Tasmania, Hobart, Australia, 469 p.
McNulty BA, Fox N, Berry RF, Gemmell JB, 2018, Lithological discrimination of altered volcanic rocks based on systematic portable X-ray fluorescence analysis of drill core at the Myra Falls VHMS deposit, Canada: Journal of Geochemical Exploration, v. 193 p. 1-21. doi: 10.1016/j.gexplo.2018.06.005.
McNulty B, 2014, Geology, Alteration, Lithogeochemistry and Hydrothermal Fluid Characterization of the Neoproterozoic Polymetallic Niblack Volcanic-Hosted Massive Sulfide Camp, Southeast Alaska, USA: unpublished MSc thesis, University of British Columbia, Vancouver, Canada, 95 p. URL: http://hd.handle.net/2429/46005.
Harraden CL, McNulty BA, Gregory, MJ, Lang JR, 2013, Short-wave infrared spectral analysis of hydrothermal alteration associated with the Pebble porphyry copper-gold-molybdenum deposits, Iliamna, Alaska: Implications for gold distribution and paragenesis: Economic Geology, v. 108, p. 483-494. doi: 10.2113/econgeo.108.3.483.
List of Publications in Preparation 
McNulty BA, Gemmell JB, Davidson G, Fox N, 2022, Integrated stratigraphy, lithofacies and U-Pb geochronology of the Myra Falls VHMS deposits, British Columbia, Canada: Implications for episodic volcanism and ore deposit formation: Mineralium Deposita, under review.
McNulty BA, Jowitt JM, 2022, Exploration for byproduct critical element resources: proxy development using an LA-ICP-MS database: Frontiers, under review.
McNulty BA, Jowitt JM, Thompson JF, Barker SL, 2022, Can critical element supply problems be solved using existing but hidden materials flows?: Science, in prep.
McNulty BA, Jowitt JM, 2022, Byproduct critical metal supply and demand and its implications for the energy transition: Nature Sustainability, in prep.
List of Conference Abstracts & Presentations
Jowitt, SM, McNulty BA, 'Tellurium: Uses, production and future potential', AGU Fall Meeting, New Orleans, LA, USA. (2021).
McNulty BA, Jowitt SM, 'Gold-telluride ore deposits: Tellurium mineral economics, resource assessment, and potential value add', Proceeding of the SEG 100 Conference: Celebrating a Century of Discovery in Whistler, BC, CAN. (2021).
McNulty B, Gemmell JB, Davidson G, Sawyer R, Stansell, A, 'Geochronological constraints on Late Devonian volcanic-hosted massive sulfide deposit stratigraphy at Myra Falls, British Columbia, Canada', Proceedings of the 14th SGA Biennial Meeting, Quebec City, Canada, 3, pp. 1027-1030. (2017).
McNulty BA, Gemmell JB, Davidson G, Sawyer R, Stansell A, 'Systematic handheld XRF analysis: Implications for identifying favourable host volcanic stratigraphy at the Myra Falls volcanic-hosted massive sulfide district, British Columbia, Canada', GAC-MAC 2016 Conference in Whitehorse, Yukon, v. 39, pp. 60. (2016).
McNulty BA, Lang, JR, Gregory MJ, Harraden CL, Olson NH, Rebagliati M, 'Geology of the Pebble Porphyry Cu-Au-Mo Deposit, Southwest Alaska', SEG 2015 Conference in Hobart, TAS, AUS. (2015).
McNulty B, Gregory MJ, Oliver J, Roberts K, 'Geology and fluid genesis of the Neoproterozoic Niblack Cu-Au-Zn-Ag volcanic-hosted massive sulfide camp, southeast Alaska, USA', SEG 2014 Conference in Keystone, CO, USA. (2014).
McNulty BA, Gregory MJ, Roberts K, 'Lithological controls and hydrothermal fluid characterization of the Neoproterozoic polymetallic Niblack volcanogenic massive sulfide system, Alaska', Proceedings of the 12th Biennial SGA Meeting, Uppsala, Sweden, v.2, pp. 557-560. (2013).
McNulty B, Roberts K, 'The Niblack Cu-Au-Zn-Ag Volcanogenic Massive Sulfide Deposit, Alaska', Proceeding of the 2012 SME Annual Meeting & Exhibit in Seattle, WA, USA, pp. 735. ISBN: 978-1-62276-089-3 (2012).
Professional Experience
Post doctorate RESEARCHEr | University of Nevada Las Vegas | April 2020 – Current
Investigating global tellurium resources and unrealized by-product critical element supply in copper, lead, zinc, nickel, gold, silver, platinum and palladium mineral deposits.
Developing chemical, mineralogical and mineral chemistry proxies for by-product tellurium and assessing potential value add for select active mines through proxy integration with mineral processing flow sheets, all-in-sustaining costs and supply chain analysis.
Analyzing upstream-downstream and downstream-upstream arsenic, bismuth, selenium and tellurium materials flows of the global copper mining and refining value chain to target active mines and mineral deposit types with the highest potential for optimizing the recovery of these critical elements. 
To date this research has produced numerous industry update presentations and technical reports, two international conference abstracts and presentations, and four peer-reviewed journal publications, one of which is open access. 
Active advising and mentorship role with Dr. Simon Jowitt's MSc and PhD candidates investigating various aspects of mineral economics, critical metals and mineral deposit formation.
capital project geologist | Nyrstar Myra Falls operation | september 2014 – december 2014
Detailed diamond drill core logging in the West Block Area of the Myra Falls VHMS mine, British Columbia, Canada.
Compiled detailed graphic logs and reports on lithology, mineralization and alteration observations from drill core.
Developed a geological framework that was used to inform exploration drilling and select representative samples for lab analysis is support of PhD candidature, which commenced January 2015. 
Advisor - geology | hunter dickinson inc. | May 2011 – July 2014
Geologic advisor with Hunter Dickinson Inc. for Heatherdale Resources Ltd. on the Niblack Cu-Au-Zn-Ag VHMS project in Alaska, USA and Constantia Resources Ltd. on the Maggie Cu-Mo porphyry project in British Columbia, Canada.
Collected and interpreted geologic data from underground and surface exploration diamond drill holes in support of resource delineation and expansion.
Designed and implemented SWIR scoping studies to characterize hydrothermal alteration domains in volcanic-hosted massive sulfide and calc-alkalic porphyry deposits. Integrated this data with existing site models to develop exploration and resource expansion targets.
Produced geologic models from the integration of lithological and geochemical data in both 2D and 3D computer software, including Geosoft and MicroMine.
Part-time and seasonal employment concurrently with MSc studies at UBC.
Senior PROJECT Geologist | Pebble Limited Partnership | January 2009 – May 2011
Core logging and geological interpretation for mineral exploration and prefeasibility assessment on the Pebble Cu-Au-Mo porphyry deposit, Alaska, USA.
Integration of geologic drill hole data to generate deposit-scale alteration, mineralization, and lithology 3D models.
Immobile trace element study to identify lithology of intensely altered drill core intersections to improve 3D geology models.
Utilization of geophysical, geochemical, and geological datasets to generate and prioritize exploration drill targets. 
Supervised and managed geology and geotechnical teams, which collected geological and geotechnical data from exploration diamond drill core.
Junior Project Geologist | Online Exploration (NDM)| september 2007 – December 2008
Collected geologic data from exploration diamond drill core logging at the Pebble Cu-Au-Mo porphyry deposit, Alaska, USA.
Prepared exploration drill hole summary reports. 
Entry Level Geologist | Avalon (barrick) | August 2007 – September 2007
Collected geologic data from diamond drill exploration core on the Donlin Creek Au project, Alaska, USA.
Geology Intern | alaska geological & geophysical survey | February 2006 – june 2007
Digitized geologic maps and data using ArcGIS computer software.
Prepared rock samples for thin sections, XRF, and XRD analysis and analyzed clay size fraction samples by XRD.
Technical Skills
Advanced ArcGIS, Geosoft, TSG, ioGAS, Leapfrog, and Excel computer software skills.
Collection and interpretation of SWIR data using TerraSpec® and TSG computer software.
Collection and interpretation of pXRF, XRD, EMP, MLA, LA-ICPMS, and EDS data. 
Collection and interpretation of BSE, SE and CL imaging data.
Mineral separation (zircon, sulfides, phyllosilicates) for stable and radiogenic isotope analysis.
Professional societies
Professional member of Society of Economic Geology 2020 to present.
Professional member of Society for Geology Applied to Mineral Deposits 2021.
Member of Society of Economic Geology Student Chapters from Jan 2012 to Jan 2019. 
Key organizer for two international filed trips: Northwest Tasmania 2017 and Eastern Europe 2013. 
2015 SEG-CODES UTAS Student Chapter Secretary.
2013 SEG-GAC UBC Student Chapter Treasurer
PROFESSIONAL DEVELOPMENT HIGHLIGHTS
2021 SEG short course WS07 – Greenstone belt architecture and metal endowment of the Superior Craton.
2021 Missouri University of Science & technology – National Workshop: Resilient Supply of Critical Minerals. 
2020 Roundup MDRU short course – Vectoring to and within Porphyry Copper Systems.
2017 SEG-UTAS Student Chapter Northwest Tasmania Field Trip.
2017 SGA short course – Recent Advances in Micro Analytical Techniques Applied to Ore Deposits.
2017 Roundup MDRU short course – Gold Deposit Models, Targeting and Exploration.
2016 GAC-MAC field trip – Volcanogenic Massive Sulfide and Orogenic Gold Deposits in Northern Southeast Alaska, USA.
2014 SEG field trip – Colorado Porphyry-Molybdenum Deposits in the Leadville District, Colorado, USA.
2014 Roundup MDRU short course – Regional Metallogeny and Controls on the Location of Ore Systems.
2013 SEG-GAC Student Chapter Eastern Europe Ore Deposit International Field Trip.
2013 Roundup MDRU short course – Exploration Footprints of Hydrothermal Mineral Deposits.
2012 SEG short course – Metallogeny of Modern and Ancient Submarine Arc Systems. 
2011 CEMI & MDRU short course – Lithogeochemical Tools for Interpreting Alteration.
2009 University of British Columbia and Oregon State University – Yerington Porphyry District Field Mapping Course.
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