Does your organization want to establish an Endowment for Global Evolution Studies?
proposal revised by Bob Field ©2009-0329
The Endowment for Global Evolution Studies develops cross-disciplinary educational resources based on secondary research and heuristic math models of the structure and evolution of the OASES (oceans, atmosphere, solid Earth, and Sun) and the biosphere (molecules, cells, organisms, and ecosystems). The educational resources can be used for student research projects, academic courses, and indoor and outdoor informal science education projects. The projects help scientists, middle school to graduate school students and educators, and general audiences explore the properties and processes of the solid Earth, hydrosphere, atmosphere, and biosphere, including influences of the Sun, Moon, and material impacts. Participants learn about system analysis and synthesis as they investigate five billion years of global evolutionary processes.
The endowment provides partial support for a professional with interests in Earth systems science, Earth system history, and science and math education. The professional maintains, upgrades, and expands a global evolution website, conducts global evolution studies, and develops and conducts informal science education programs. The professional may organize an informal cross-disciplinary global evolution study group to investigate the evolving structure, properties, flows of material and energy, and chemical, thermal, and optical processes of the Earth and its subsystems.
The endowment or additional funding may enable the organization to hire and supervise postdoctoral fellows in biogeochemistry, geobiology, and/or paleogeophysics who work at the California Academy of Sciences or the UCSB Earth Science department or elsewhere. Postdocs can provide current information in many specialized disciplines associated with the Earth System Sciences while they learn how to promote more research and education in early Earth system history. The postdocs can foster partnerships with researchers and educators in other organizations.

The endowment helps develop and maintain a Global Evolution website featuring:

1. a five billion year timeline of globally important events in 100 million year intervals
2. time dependent global evolution models of system structures and flows of energy and material

3. databases of the properties and processes of the Earth and its subsystems
4. constructivist thematic educational resources for youth and adults who influence them
Science educators often humanize science by focusing on the tools and methods of scientists and the impact of man on nature or the impact of nature on man. In contrast, the Global Evolution website highlights fundamental physical, chemical, and biological properties and processes of natural systems. The website applies Dr. Sam Ham’s principles of thematic interpretation to the greatest story rarely told: the remarkable four billion year sequence of Pre-Cambrian events and processes that account for nearly 90% of Earth system history. The website emphasizes context, relationships, and connections among systems and processes rather than collections of objects and facts. The website includes concepts like the evolution of complexity and emergent properties.
The educational resources can be used to develop academic courses and projects for all students and educators and informal science education programs for schools, museums, and nature venues. The programs are based on the principles of thematic interpretation and may emphasize the origins and relationships between physical and biological systems. They may address the standard W5H questions (who what when where why and how) in plain English with pictures, graphs, animations, and visualizations. Projects may explore the diversity and abundance of life, the impact of global change on the natural history of the California coast, the interactions of Earth’s subsystems, and biosphere sustainability and evolution during billions of years of global changes. The ultimate question of global evolution is: How does a giant cloud of cold dilute gas and dust evolve into astronauts in a spacecraft orbiting a planet orbiting a star?
In recent decades, Earth system science has made major advances in observing, analyzing, and explaining the structure and flows of energy and materials in the solid Earth, hydrosphere, atmosphere, and biosphere. Earth system history is making progress in identifying and sequencing five billion years of globally important events. Cross-disciplinary studies are growing in importance, but people find it difficult to understand the system history and complex processes of our planet because of the unavoidable compartmentalization of the rapidly growing body of specialized knowledge that is distributed across academic divisions.

The National Academy of Sciences says the role of science is to provide plausible natural explanations of natural phenomena. The natural history of planet Earth is the product of nearly five billion years of global evolutionary processes that followed the first nine billion years of cosmic evolution. The complex features of today’s Earth exemplify the fact that simple building blocks evolve into complex materials and processes when energy flows. The structure and evolution of the OASES and the biosphere depend on interactions of energy and matter. The origin, evolution, diversity, abundance, and distribution of life are emergent properties of increasing environmental complexity.
What system properties and processes are described by the time dependent global evolution models and the databases of the Earth and its subsystems?

Five billion years of physical, chemical, and biological evolution have shaped the properties and processes of the solid Earth, hydrosphere, atmosphere, and biosphere. The Sun releases nuclear energy as it fuses simple hydrogen nuclei into more complex helium nuclei. The Earth separates materials by density and other considerations while releasing trapped heat produced when it formed and as large nuclei decay. Oceans redistribute radiant energy absorbed from sunlight and skylight as seawater circulates from the tropical zone to the frigid zones. The atmosphere redistributes energy absorbed directly from sunlight and indirectly from land and sea surfaces as it circulates from the tropical zone to the frigid zones. The biosphere redistributes energy and matter in the oceans, atmosphere, and land by producing large complex molecules, cells, organisms, and ecosystems that interact with sunlight, air, water, and the Earth’s crust.
What changes have occurred over billions of years of global evolution? Imagine graphs or even animations depicting changes over time for ocean composition, temperature, depth, and availability of sunlight, atmospheric composition and temperature, continental depth and area, solid core temperature and mass, mantle convection patterns, bombardment by asteroids and interplanetary dust, pre-biotic formation and distribution of organic building blocks and macromolecules, biosphere growth and distribution, the diversity and complexity of molecules, cell structures, and metabolic processes, exchanges of energy and materials among the Earth’s subsystems, and biological and chemical enrichment of land surfaces, seafloors, and oceans.

The endowment is the brainchild of Bob Field, an adjunct physics professor and research scholar in residence at Cal Poly. He supervises student research projects based on Earth systems and he developed and taught an advanced topics physics course on solar and global evolution. He leads global evolution walks in state parks and presents illustrated lectures in a museum of natural history. He had a twenty year career as a system scientist before devoting ten years to developing and conducting projects in global evolution and natural history. Science majors have devoted thousands of hours to his projects and faculty have provided many hours of assistance.
Bob Field supports the endowment’s mission by volunteering time and sharing portions of the intellectual property he has prepared as an academic and informal science educator. His contributions includes a website, preliminary global evolution database and mathematical models, animated PowerPoint and film slide shows on natural science and natural history, temporary poster displays, and a collection of natural science books. Bob Field’s homepage at www.calpoly.edu/~rfield has links to web pages documenting his natural science, natural history, and global evolution projects (www.calpoly.edu/~rfield/globalevolutionstudies.htm).
