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Research Interests
The interaction between physical, chemical, biological, and hydrological processes on the global carbon cycle ranging from terrestrial to aquatic environments. A strong focus on the impact of climate, watershed characteristics, and land-use on ecosystem processes. Current research is centered on the cryosphere and tropical systems and involves the mobilization and export of organic matter and tracers from the landscape into coastal/marine systems with their potential impacts in the face of anthropogenic climate change. Development and application of ultra-high resolution analytical methods to investigate different components of organic carbon, environmental contaminants, their interaction with inorganic and trace elements, and their role in cycling carbon from aquatic systems to the atmosphere. Methodologies include spectrophotometry (absorbance, fluorescence), mass spectrometry of complex mixtures (FT-ICR MS) including fragmentation techniques, electrochemistry (voltammetry, amperometry) and isotope ratios (13C, 14C) coupled with statistical modeling and laboratory experiments to characterize organic matter sourcing and lability in low temperature aquatic systems. 
Education
2019 – 2023    
Ph.D. Department of Earth, Ocean & Atmospheric Science, Florida State University. Chemical Oceanography. Dissertation: MOLECULAR COMPOSITION AND PHYSIOGRAPHIC CONTROLS OF DISSOLVED ORGANIC MATTER ACROSS NORTH AMERICAN LAKES AND WETLANDS. Advisor: Robert Spencer. GPA: 4.0.
2017 – 2019
M.Sc. Department of Earth Science, Indiana University-Purdue University Indianapolis (IUPUI). Geology. Thesis: Organic Phosphorus Dynamics and Contributions to Eutrophication in a Shallow, Freshwater Bay. Advisor: Gregory Druschel. GPA: 4.0.
2013 – 2017
B.Sc. (Highest distinction). Department of Chemistry, Purdue School of Science, Indiana University-Purdue University Indianapolis (IUPUI). Chemistry (ACS certified); Minors: Geochemistry, Mathematics. GPA: 3.9. 
Research Experience
2025 – Present 
Postdoctoral Researcher. Department of Soil and Crop Sciences, Colorado State University, Fort Collins, U.S.A. Advisor: Thomas Borch.
2023 – 2025 
Postdoctoral Researcher. Department of Earth, Ocean & Atmospheric Science, Florida State University, Tallahassee, U.S.A. Advisor: Robert Spencer.
2019 – 2023
Graduate Research Assistant. Department of Earth, Ocean & Atmospheric Science, Florida State University, Tallahassee, U.S.A. Advisor: Robert Spencer.
2017 – 2019
Graduate Research Assistant. Department of Earth Science, Indiana University-Purdue University Indianapolis (IUPUI), Indianapolis, U.S.A. Advisor: Gregory Druschel.
2015 – 2017
Undergraduate Research Assistant. Department of Earth Science, Indiana University-Purdue University Indianapolis (IUPUI), Indianapolis, U.S.A. Sulfur speciation in freshwaters using stable isotopes, electrochemical methods, chemical extractions with field sampling. Supervisors: William Gilhooly and Gregory Druschel. 
2014 – 2015
Undergraduate Research Assistant. Department of Chemistry, Indiana University-Purdue University Indianapolis (IUPUI), Indianapolis, U.S.A. Chemical synthesis and purification of organic compounds with analytical verification. Supervisor: Haibo Ge.
Teaching Experience
2015 – 2017
Teaching Assistant. Department of Chemistry, Indiana University-Purdue University Indianapolis (IUPUI), Indianapolis, U.S.A. Undergraduate Organic Chemistry II Laboratory (CHEM C344): Responsible for supervising lab experiments, classroom lecturing, grading assignments, and holding weekly office hours. 
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Selected Manuscripts In Submission
Kurek, M. R., Wickland, K. P., Fleck, J., Spencer, R. G. M. Seasonality regulates landcover impacts on dissolved organic matter composition of the Illinois River. Water Research.  

Zhou, Y., Kurek, M. R., Spencer, R. G. M. Ultraviolet light penetration into water drives the molecular composition and fate of dissolved organic matter in alpine and plateau lakes. Science of the Total Environment. 
Current and Pending Financial Support
2023 – 2024
RAPID: El Niño Event Impacts on Organic Matter Export and Composition in the Amazon River (National Science Foundation, Chemical Oceanography). Spencer, R.G.M., Kurek, M. R. $98,757 (Current).
2025 – 2027 
Linking trace element provenance to organic matter sources in the Amazon River basin. (National Science Foundation, Water, Landscape, and Critical Zone Processes). Spencer, R. G. M., Kurek, M. R., Peucker-Ehrenbrink, B. $600,000 (Pending).

2025 – 2027 
Downstream impacts of Amazon River organic matter export on South American coastal and littoral zones (United States Office of Naval Research). Moura, J. M. S., Spencer, R. G. M., Kurek, M. R. $500,000 (Pending).

Previous Financial Awards: Florida State University, Indiana University-Purdue University Indianapolis, National Science Foundation.
Invited Presentations
Kurek, M. R. From the Arctic to the Amazon: Molecular-level insights into the changing carbon cycle. April 2025, Department of Earth Sciences, University of Toronto, Toronto, Canada. 
Kurek, M. R. From Land to Ocean: Riverine Insights into The Fate of Vulnerable Carbon across the World’s Largest Wetland Systems. September 2024, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing, China. 
Kurek, M. R. Seasonality of Dissolved Organic Carbon and Phosphorus in a Eutrophic Lake Driven by Sediment Geochemistry and Watershed Transport. January 2020, Gordon Research Symposium and Conference, Galveston, TX, U.S.A. 
Recent First Author Conference Presentations
Kurek, M. R., Wickland, K. P., Nichols, N. A., McKenna, A. M., Anderson, S. M., Dornblaser, M. M., Koupaei‐Abyazani, N., Poulin, B. A., Bansal, S., Fellman, J. B., Druschel, G. K., Bernhardt, E. S., & Spencer, R. G. M. Ultra-High Resolution Analysis of Wetland Dissolved Organic Matter Across the United States of America. January 2024, American Society for Mass Spectrometry (ASMS) Meeting, St. Petersburg, FL, U.S.A. 
Kurek, M. R., Harir, M., Shukle, J., Leduc, M., Schroth, A., Schmitt-Kopplin, P., & Druschel, G. A multi-analytical approach for studying organic phosphorus cycling in freshwater systems. January 2018, Gordon Research Symposium and Conference, Galveston, TX, U.S.A. 
Kurek, M. R., Gilhooly, W. P., Druschel, G. K. A Novel Method to Reduce and Quantify Elemental Sulfur. June 2017, 1st Geobiology Society Conference, Banff, Canada. 
Synergistic Activities 
Ad hoc Journal Reviewer: 
Environmental Science & Technology, Journal of Geophysical Research Biogeosciences, Global Biogeochemical Cycles, Water Resources Research, Biogeosciences, Science of the Total Environment, Limnology and Oceanography Letters, Geochimica et Cosmochimica Acta.
Conference Sessions Convened: 
Soil Organic Matter-Terrestrial Inputs to Global Organic Cycling. January 2024, American Society for Mass Spectrometry (ASMS) Meeting, St. Petersburg, FL, U.S.A. 
Broader Impacts: 
Former member of Florida State University Graduate Assistants United (FSU GAU).

My research on the Amazon River has been reported in a press release at FSU and other outlets. 
Workshop collaboration on Biogeochemical Cycles of Inland Waters with the Nanjing Institute of Geography and Limnology, China. 
Mentoring and training B.Sc. and M.Sc. students in academic and laboratory settings. 
Coordination with the National High Magnetic Field Laboratory and outside users to submit proposals for instrument time and collaborated on data analysis/synthesis. 
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