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For well over a year, the world’s attention has been focused on the COVID-19 
pandemic, a crisis unlike anything we have ever experienced. However, on this Earth 
Day, we are reminded of the longstanding environmental and climate issues that 
threaten our future. Earth Day inspires us to think about the impact of our actions and 
come up with innovative solutions that champion both the sustainable development of 
resources as well as the protection of the environment. We are at once looking to 
conserve our precious resources and to create renewable ones for the future.  

 
Opportunity for innovation 
Though our environmental challenges are daunting, they offer incredible opportunities. It 
is often when faced with intractable problems that scientists and engineers find new 
ways to break ground and improve lives. We have seen a dramatic example of this in 
the past year with the rapid development of multiple COVID-19 vaccines. And we 
should expect the same from the scientists and researchers that are undertaking the 
meticulous work that will deliver cleaner air, hardier crops, and sustainable products and 
processes.  At GeoScienceWorld, we know both basic research and applied research 
are important drivers of innovation and scientific advancement.  
 
“After spending a trimester studying earth processes and the record of volcanic 
eruptions, asteroid impacts, ocean openings and closings, glacial epochs, extinctions, 
and other highlights of earth history, one of my wise students commented that she was 
no longer worried about whether or not humans would destroy the earth, because the 
earth had already been around for 4.5 billion years and it surely would survive humans. 
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The real question is whether or not HUMANS will survive unsustainable human 
practices.” - Mary Savina, Carleton College 
 
Connecting Geology and Sustainability 
A geoscientist’s understanding and knowledge of the earth and its complex processes, 
runs deep, extends over vast periods of time, through multiple mass extinctions, and 
catastrophic events. This knowledge can easily be leveraged and applied to ensure that 
we are smarter, wiser, and more informed stewards of the earth. And yet, geologists 
have been underrepresented in sustainability science. Germán Mora, a professor in the 
Environmental Studies Program at Goucher College, once lamented this fact in an 
article in GSA Today. He noted that geologists possess expertise that could be very 
useful in this area, such as experience examining phenomena at different temporal and 
spatial scales, comfort with integrating concepts from multiple disciplines, and the ability 
to find patterns in complex systems. 
  
Meaningfully connecting geology and sustainability sciences will be an important next 
step for geoscience educational programs for the next generation of geoscientists, just 
as connecting geology and environmental sciences was in the mid-1990s, and 
continues today. Sustainable geoscience must become a more integral part of the 
curriculum, so that geology students are primed to start thinking about how they can use 
their knowledge of the earth to tackle our environmental problems and seek out 
solutions in a variety of  important areas, such as natural resource extraction and post-
extraction remediation, geothermal and non-and-renewable resource development, 
water security (quality and quantity), disaster management and risk reduction, land 
management protection, development, and remediation, and even urban development. 
Geologists are accustomed to considering the earth in an historical context, but should 
also be encouraged to imagine its future.  
 
Sustainable Development Goals (SDGs) 
In his paper “Geology and the Sustainable Development Goals,” Joel C. Gill of the 
British Geological Survey argued that geologists have a role to play in achieving the 
SDGs and outlined practical examples, such as how the ability to identify groundwater 
resources can contribute to providing access to clean water, and the use of local rock 
and mineral materials to improve soil fertility can help ensure food security. “Their 
knowledge of the Earth’s structure, the materials it is made of, and the processes by 
which it is constantly being shaped can be used to inform many important areas of 
sustainable development,” wrote Gill. 
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This NREL study found that using solar and wind power to generate 35% of the 
electricity in the western U.S. would reduce fuel costs by 40% and carbon emissions by 
25%–45%. That is a powerful argument for the importance of embracing these 
renewable sources of energy, and geologists – with their comprehensive knowledge of 
the earth and its elements – undoubtedly have much to contribute to these efforts. 
Geologists and geoscientists can also provide valuable information that helps us to 
realize the limits of our natural resources and how to better manage them. In addition, 
as we gain a better understanding of the impact and limitations of the earth’s resources, 
any transition or acceleration to renewables will still be dependent on non-renewable 
ones in the form of lithium, cobalt, copper, graphite, and nickel, to name a few – and 
geologists will play a critical role in helping to find and to manage the extraction and use 
of these resources in the future.   
 
It is going to take a village to address the multi-faceted issues around climate, the 
environment and natural resource management that we are facing now. Researchers 
across STEM will need to work together to advance our understanding of the earth’s 
process, to identify new resources and develop technologies to use, reuse and recycle 
materials.   
 
Digging into the Research 
Celebrate Earth Day by exploring select articles, abstracts, conference proceedings, 
published in the last 5 years, that are available on the GeoScienceWorld platform and 
demonstrate the vast research topics and geologic disciplines within the broader field of 
geology and sustainability. Our publishers have made the following content free to 
access until Wednesday, April 28 at midnight EDT. 
 
Ringrose, Philip S. “Principles of sustainability and physics as a basis for the low-carbon 
energy transition.”  Petroleum Geoscience (2018) 23 (3): 287-297.  
 
Springer, Abraham E. “Foreword to the Environmental & Engineering Geoscience 
Journal Special Edition on Springs.”  Environmental and Engineering Geoscience 
(2020) 26 (3): 271–272.  
 
Lusty, Paul A. J., Bramley J. Murton. “Deep-Ocean Mineral Deposits: Metal Resources 
and Windows into Earth Processes.”  Elements (2018) 14 (5): 301–306.   
 
Meng, Li, Rui Zuo, Jin-sheng Wang, Xue-ru Guo, Jie Yang, Yan-guo Teng, Yuan-hui 
Lin, Rong-tao Shi. “Quantitative source apportionment of groundwater pollution: a case 
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study of alluvial fan groundwater in the Hun river region, NE China.”  Geochemistry: 
Exploration, Environment, Analysis (2018) 19 (4): 359–368.  
 
Wood, Dan AO, Jeffrey Hedenquist. “Mineral Exploration: Discovering and Defining Ore 
Deposits.”  SEG Discovery (2019) (116): 1–22.  
 
Risk, C., S.A. Zamaria, J. Chen, J.J. Ke, G. Morgan, J. Taylor, K. Larsen, S.A. Cowling. 
“Using geographic information systems to make transparent and weighted decisions on 
pit development: incorporation of interactive economic, environmental, and social 
factors.” Canadian Journal of Earth Sciences (2020) 57 (9): 1103–1126.  
 
Chang, Cheng., Gang Luo, Mingwen Wang, Yunqiang Sun. “Near-salt perturbations of 
stresses and pore fluid pressures and their impacts on wellbore stability in the Kuqa 
depression of the Tarim Basin, China.”  Interpretation (2020) 8 (2): SG33–SG49.  
 
Beatriz Acevedo, Ana., Catalina Yepes-Estrada, M.EERI, Daniela González, Vitor Silva, 
Miguel Mora, Mónica Arcila, Gustavo Posada. “Seismic risk assessment for the 
residential buildings of the major three cities in Colombia: Bogotá, Medellín, and Cali.” 
Earthquake Spectra (2020) 36 (1_suppl): 298–320.  
 
Zhang, Steven E., Lebogang Sehoole, Musa S. D. Manzi, Julie E. Bourdeau, Glen T. 
Nwaila. “Use of novel 3D seismic technology and machine learning for pothole 
detection, characterization, and classification — Case study in the Bushveld Complex 
(South Africa).”  The Leading Edge (2021) 40 (2): 106–113.  
 
Hearn, G.J., P. Pongpanya. “Developing a landslide vulnerability assessment for the 
national road network in Laos.” Quarterly Journal of Engineering Geology and 
Hydrogeology (2020) qjegh2020-110.  
 
Pratt, Adrian. “Geology and Mining: Narrow-Width (Vein) Mining and the Geologist.” 
SEG Discovery (2021) (124): 25–36.  
 
Müller-Navarra, Katharina., Yvonne Milker, Gerhard Schmiedl.  “Natural and 
Anthropogenic influence on the distribution of salt march foraminifera in the bay of 
Tumlau, German North Sea.”  Journal of Foraminiferal Research (2016) 46 (1): 61–74.  
 
Francisco, Paul Clarence M., Tsutomu Sato, Tsubasa Otake, Takeshi Kasama. 
“Kinetics of Fe3+ mineral crystallization from ferrihydrite in the presence of Si at alkaline 
conditions and implications for nuclear waste disposal.”  American Mineralogist (2016) 
101 (9): 2057–2069.   
 
Pizzati, Mattia., Fabrizio Balsamo, Fabrizio Storti, Mahtab Mozafari, Paola Iacumin, 
Roberto Tinterri, Rudy Swennen. “From axial parallel to orthogonal groundwater flow 
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during fold amplification: insights from carbonate concretion development during the 
growth of the Quattro Castella Anticline, Northern Apennines, Italy.”  Journal of the 
Geological Society (2018) 175 (5): 806–819.  
 
Přikryl, R., Á. Török, M. Theodoridou, M. Gomez-Heras, K. Miskovsky. 2016. 
“Geomaterials in construction and their sustainability: understanding their role in modern 
society.”  In Přikryl, R., Török, Á., Gomez-Heras, M., Miskovsky, K., and Theodoridou, 
M., eds., Sustainable Use of Traditional Geomaterials in Construction Practice: 
Geological Society of London Special Publication 461, p 1 –22.  
 
Wessel, G.R., 2016. “Beyond sustainability: A restorative approach for the mineral 
industry.” in Wessel, G.R., and Greenberg, J.K., eds., Geoscience for the Public Good 
and Global Development: Toward a Sustainable Future. Geological Society of America 
Special Paper 520, p. 45–55.  
 
Wong, S.S., and Yelderman, J.C., Jr., 2016. “Time not wasted: How collaborative 
research and education help build groundwater sustainability in rural northern Uganda, 
Africa.” in Wessel, G.R., and Greenberg, J.K., eds., Geoscience for the Public Good 
and Global Development: Toward a Sustainable Future. Geological Society of America 
Special Paper 520, p. 183–192.   
 
Semmens, Stephen N., Wendy Zhou, Bregje K van Wesenbeeck, Paul M. Santi. 
“Application of Multiple Criteria Decision Making Model For Evaluation of Levee 
Sustainability.”  Environmental and Engineering Geoscience (2017) 23 (2): 65–78.  
 
Diane I. Doser; Musa Hussein. “Use of integrate materials to teach about sustainability 
in an upper division geology course for civil engineering students.”  Abstracts with 
Programs - Geological Society of America, 2016.  
 
Rogers, D. T., M. M. Kaufman, K. S. Murray. “Development of an environmental risk 
management and sustainability model using chemistry, geology, human activity, and 
response inputs.”  International Geological Congress, Abstracts = Congres Geologique 
International, Resumes, 35, 2016.  
 
Pelch, Michael. “How do students define and describe sustainability, and what can we 
do to better convey the importance of geology in sustainability?”  Abstracts with 
Programs - Geological Society of America, 2017.  
 
 
 
 


