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Graduate Program

The Department of Earth and Environmental Sciences (E&ES) offers a program leading to the degree of Master of Arts in E&ES. Graduate students are provided with a unique opportunity for accelerated and personal instruction in a small department setting that is well equipped, with strengths in Geology, Volcanology, Geochemistry, Paleoclimatology, Coastal Studies, Planetary Science, and Environmental Science.

Course requirements for the M.A. degree 

Students who possess the equivalent of a Wesleyan E&ES BA degree are required to take six upper-level course credits (of which at least four must be in E&ES) and two MA thesis research credits (E&ES 591, 592). In addition, one year of each of any three of the following are required: mathematics, chemistry, physics, and biology. Students with a focus on geology must include courses in physical geology, mineralogy, petrology, structural geology, sedimentology/stratigraphy, and geobiology. Students with an interest in Environmental Science must cover courses in Environmental Geochemistry, Ecology, Climate Science and Geomorphology. 
Students who do not possess the equivalent of a Wesleyan E&ES BA degree must complete or have completed 11 upper-level courses in the sciences or mathematics, and at least five of these must be E&ES courses. 

All full-time graduate students are expected to complete a minimum of four courses during their first year with a grade of B- or better. Failure to achieve these minimal expectations incurs automatic dismissal from the program. The culmination of the MA program is the completion and acceptance of a thesis, and its successful oral defense.

Areas of Faculty Specialization

Barry Chernoff: fish ecology, morphometrics, research areas: S-america, Connecticut; Martha Gilmore: geomorphology, planetary sciences, remote sensing; research areas: Mars, Venus, Long Island Sound, Connecticut. Jim Greenwood: cosmochemistry, geomicrobiology; research areas: Santa Lucia, solar system; Tim Ku: biogeochemistry, isotope geochemistry; research areas: coastal Florida, Panama and Puerto Rico, North America soils and lakes; Suzanne O’Connell: coastal geology, paleoceanography, climate change; research areas: Puerto Rico, Southern Ocean, Connecticut. Peter Patton: geomorphology, hydrology, research areas; Connecticut, Long Island Sound; Phil Resor: structural geology, neotectonics, fault and earthquake mechanics; research areas: Guadalupe Mts., Grand Canyon, Greece, Dana Royer: paleoclimatology, leaf shape analyses, paleoecology; research areas: Wyoming, Connecticut; Ellen Thomas: micropaleontology, paleoclimatology, research areas: the oceans, Long Island Sound;  Johan (Joop) C. Varekamp: geochemistry, volcanology, paleoenvironmental research; research areas: the Andes, Greece, Indonesia, Long Island Sound, Connecticut.

Requirements for Admission

To be admitted to the E&ES graduate program, a student must have a B- average or higher in their E&ES major. Students with strong BA degrees in other sciences are also encouraged to apply. Applicants are required to have taken the Graduate Record Examination (GRE). Foreign students should have taken the Test of English as a Foreign Language (TOEFL).

Financial Assistance

A limited number of university assistantships are available, whereas some  students may be supported by faculty grants and/or special funds.

Graduate Courses

E&ES500 Graduate Pedagogy
Credit: 0.50

Fall 2007

E&ES505 Astrobiology
Life imparts unique chemical "fingerprints" in ancient and modern environments on Earth. This course will develop the background and methodology that will be used to search for the chemical and physical evidence of life on Mars, Europa, and elsewhere in our solar system and will serve as a primer in astrobiology. Topics will include the origin of the elements, meteorites, stable and radiogenic isotopes, geochemistry, mineralogy, planetary geology, early Earth, and life in extreme environments.
Credit: 1.00

E&ES506 Sedimentology and Stratigraphy
Sedimentary geology impacts many aspects of modern life.  It includes the study of sediment formation, erosion, transport and deposition and the chemical changes that occur thereafter.  It is the basis for finding fossil fuels, industrial aggregate and other resources.  The sedimentary record provides the only long-term history of biological evolution and of processes such as uplift, subsidence, sea level fluctuations, climate change, and the frequency and magnitude of earthquakes, storms, floods and other catastrophic events.  This class will approach the study of sedimentary geology by examining three different types of depositional environments and deposits found in Connecticut:  rivers, coasts and glaciers.  Environments not available in Connecticut will be presented through in-class lectures and discussion. The lab portion of this course will provide macroscopic and microscopic inspection of sedimentary rocks.  It will include field trips, experiments and laboratory analyses.

Credit: 1.00 
E&ES507 Soils 
Soils represent a critical component of the world's natural capital and lie at the heart of many environmental issues. In the course we will explore many aspects of soil science, including: the formation, description, and systematic classification of soils, the biogeochemical cycling of nutrients through soil systems, and the issues of soil erosion and contamination. The lab portion of this course will explore more deeply the concepts introduced in E&ES305 in a laboratory setting. Emphasis will be placed on the analysis of soil profiles both in the field and in the laboratory. There will be multiple field trips, including some on the weekends.
Credit: 1.00

E&ES514 Petrogenesis of Igneous and Metamorphic Rocks 
This course studies the occurrence and origin of volcanic, plutonic and metamorphic rocks and how to read the record they contain.  Topics will include the classification of igneous and metamorphic rocks, but emphasis will be on the geological, chemical and physical processes taking place at and beneath volcanoes, in the earth's mantle and within active orogenic belts. The lab course focuses on the recognition and study of volcanic, plutonic and metamorphic rocks in hand specimen and in thin section.

Credit: 1.00

Spring 2008

E&ES517 Hydrology
This course is an overview of the hydrologic cycle and man's impact on this fundamental resource.  Topics include aspects of surface-water and ground-water hydrology as well as discussion about the scientific management of water resources.  Students will become familiar with the basic concepts of hydrology and their application to problems of the environment.

Credit: 1.00

E&ES520 Statistical Methods for the Biological and Environmental Sciences
This course offers theoretical and applied approaches to statistics used in the biological, environmental, and earth sciences. Statistics will be taught from a geometric perspective so that students can more easily understand the derivations of formulae. We will spend time learning about the philosophy of deduction and hypothesis testing. We will also learn about the assumptions that methods make and how violations affect applied outcomes. There will be an emphasis on analysis of data, and there will be many problem sets to solve to help students become fluent with the methods. The course will focus upon data and methods for continuous variables. In addition to basic statistics, we will cover regression, ANOVA, and a brief look at one mulitvariable method.

Credit: 1.00

Spring 2008

E&ES522 Introduction to GIS
Geographical information systems (GIS) are powerful tools for organizing, analyzing, and displaying spatial data. GIS has applications in a wide variety of fields including the natural sciences, public policy, business, and the humanities; literally any field that uses spatially distributed information. In this course we will explore the fundamentals of GIS with an emphasis on practical application of GIS to problems from a range of disciplines. The course will cover the basic theory of GIS, data collection and input, data management, spatial analysis, visualization, and map preparation. Coursework will include lecture, hands-on activities, and a final service-learning project.

Credit: 1.00

E&ES525 Isotope Geochemistry: Tracers of Environmental Processes
This course explains from first principles the main stable and radioactive isotopic techniques used in geochemistry and geology.  The course also demonstrates the manner in which isotope geochemistry has been utilized to solve some of the major problems in the earth and environmental sciences.  The oxygen, hydrogen, carbon, nitrogen, and sulfur stable isotope systems and the Rb-Sr, Sm-Nd, U-Th-Pb, and K-Ar radioactive systems will be discussed in detail.  This course will emphasize the application of isotope techniques in hydrological, geochemical, and ecological studies.

Credit: 1.00

Fall 2007

E&ES526 Remote Sensing 
The acquisition, processing and interpretation of remotely sensed images and their application to geologic and environmental problems. Emphasis is on understanding the composition and evolution of Earth and planetary surfaces using a variety of remote sensing techniques. Comparison of orbital datasets to ground truth will be accessed for the earth in order to better interpret data for the planets. The laboratory portion of the course includes practical application of remote sensing techniques primarily using computers. Exercises will include manipulation of digital images (at wavelengths from gamma rays to radar) taken from orbiting spacecraft as well as from the collection of data in the field.
Credit: 1.00

E&ES 559 Global Climate Change
The climate of the earth has been changing over the course of earth history. Over the last few decades, we have come to realize that humans may be the strongest driver of climate change in the 20th century and near future. In this class we evaluate that hypothesis in some depth, using the basic physical principles of climate science. We then study the long and short carbon cycles, and the empirical climate record, with data from the instrumental, historical and physical (pollen, geochemical/isotopic temperature indicators) records. In a second section of the course, we look at the impact of humans on atmospheric chemistry and how human civilization has caused changes in the carbon cycle. In the third part of the lecture course we will study the climate of the future, using economic scenarios, mitigation and adaptation efforts, and climate/economics models that can help us to look forward. Parallel to the lectures, several practical sessions are done by groups of students: 1. experimental work on the absorption of CO2 into water, possibly seawater (for the geochemically inclined); 2. the impact of raised CO2 levels on plant growth (for the biologically inclined); 3. a monitoring effort of CO2 outside the science tower (for the instrumentalists); 4. a social economic global assessment on ‘carbon policies’ (for the environmental studies types).
Credit 1

Spring 2008
E&ES571 Planetary Geology Seminar
Why are we the only planet in the solar system with oceans, plate tectonics and life? This course examines how fundamental geologic processes operate under the unique conditions that exist on each planet. Emphasis is placed on the mechanisms that control the different evolutionary histories of the planets. Much of the course will utilize recent data from spacecraft. Readings of the primary literature will focus on planetary topics that constrain our understanding of geology as well as the history and fate of our home, the Earth.
Credit: 1.00

E&ES580 Volcanology 

Volcanic activity shows the earth “at work”. The distribution of volcanoes and their behavior, hazards, benefits will all be discussed. Processes of magma generation, rise, cooling, crystallization and degassing will be treated. Volcanic eruption types and ash dispersal will be considered in some detail. Laboratory studies of volcanic phenomena cover viscosity determinations, settling of crystals in fluids, volcano model building, experimental flows of hot wax, computer modeling of cooling lava lakes and intrusions, and last but not least, video analyses of explosions with our own backyard volcano. 
Credit: 1.00

E&ES591 Advanced Research, Graduate
Credit: 1.00

E&ES592 Advanced Research, Graduate
Credit: 1.00

E&ES597 Senior Seminar
The seminar course for E&ES senior majors covers the evolution of the earth as a whole and its origin within the context of the solar system. Students will read, discuss, and write about large-scale processes in Earth and Environmental Sciences. Special emphasis will be placed on topics that relate to the E&ES Senior Seminar Field Course.
Credit: 1.00

Fall 2007

E&ES598 Senior Seminar Field Trip
This is a field course for E&ES senior majors that will be taught during the month of January. The course will cover the history of a selected field area and focus on developing observational and interpretive skills.

Credit: 0.50

Spring 2008

�This section is unclear to me.  Are we requiring all of these courses for graduate students?  Perhaps we should just say that students must tailor courses to their specific area of interest.





