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The Department of Earth Science introduces a new 

undergraduate program in Earth & Environmental Systems 

 

We have introduced a new undergraduate program at the University 

of Toronto (St. George Campus) because there is a need for a more 

holistic understanding of how the Earth functions as a system. A 

systems approach to the study of the Earth recognizes the 

importance of interactions occurring between the Earth's major sub-

systems, for example, feedbacks between the biosphere, 

hydrosphere, lithosphere (solid Earth) and atmosphere. To better 

appreciate processes involved in the Earth System, a good 

understanding of all of the sciences is required, thus we have put 

together a program that incorporates traditional courses in biology, 

chemistry, physics and geology and that highlights topics that 

overlap these traditional sciences. It is these overlapping courses that 

we feel are truly unique to our department and to our new 

undergraduate program in Earth & Environmental Systems. 

 Of all our undergraduate programs we feel the Major in Earth & 

Environmental Systems will be particularly popular, not least of all 

because it can be coupled with Majors from one of the other 

traditional sciences (Biology, Chemistry or Physics) or one of the 

more cross-disciplinary fields like Archaeological Sciences, 

Ecology, and/or Forest Conservation. Relative to many of the 

aforementioned departments, students in our program are exposed to 

smaller class sizes where we can foster a more intimate learning 

experience and can increase the opportunity for interactions between 

students and our course instructors and faculty researchers.  

 Most of all, however, our undergraduate program has been 

designed for maximum flexibility with a variety of courses that can 

be taken along thematic divisions. In completing the Major Program 
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in Earth & Environmental Systems, several course clusters can be 

taken to offer more specialized knowledge in topics including 

Surface Processes, Palaeo-sciences, Biogeochemistry, Global 

Environmental Change and Quaternary Sciences.  

 Not only does our program offer flexibility in terms of course 

selection, but we also have a variety of courses requiring 

participation in laboratories, field camps and hands-on research 

experiments. We offer a diversified program to satisfy a diversified 

work force. Following your degree in Earth & Environmental 

Systems, you will be qualified to enter a variety of graduate research 

programs, can pursue employment in industry (i.e. environmental 

consulting), government (i.e. Environment Canada, Ministry of the 

Environment and Climate Change) and the science communications 

field in general. 

 Please read through our brochure to learn more about our Major 

program in Earth & Environmental Systems and if you have any 

further questions, please don't hesitate to contact us at the email 

address identified below. If you have suggestions that might make 

our brochure more accessible to a broader range of students, please 

contact us and let us know how. 

 

Sincerely, 

 
Prof. Sharon A. Cowling 

Program Leader, Earth & Environmental Systems 

cowling@es.utoronto.ca 
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Major in Earth & Environmental Systems: 

 

This program has unlimited enrolment and no specific admission 

requirements. All students who have completed at least 4.0 complete 

undergraduate courses are eligible to enroll. A full course equivalent 

(FCE) can either be a year-round course designated with a "Y" or 

can be two half-semester courses designated with an "H". 

 To satisfy the requirements of a Major in Earth & 

Environmental Systems, 8 full courses or 8 FCE are required where 

at least 2.0 FCE must be at the third year (300+ series) and 0.5 FCE 

must be at the fourth year (400-level series). 

 As indicated previously, we require that students have a firm 

understanding of the basic sciences and therefore we have a 

requirement of 2.0 FCE from the following foundational science 

courses: 

● Earth Science (ESS102H1) 

● Adaptation and Biodiversity (BIO120H1) 

● Molecular and Cell Biology (BIO30H1)  

● Introductory Organic Chemistry (CHM138H1) 

● Chemistry: Physical Principles (CHM139H1) 

● Introduction to Physics I (PHY131H1) 

● Introduction to Physics II (PHY132H1) 

● Calculus I (A) (MAT135H1) 

 

Students will also need to complete 3.0 FCE from a group of courses 

that we consider important for all students in the program to 

complete. These requirements are as follows:  

 

(i) 1.0 FCE from the following: 

● Earth System Evolution (ESS261H1) 
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● Earth System Processes (ESS262H1) 

 

(ii) 1.0 FCE from the following: 

● Computational Geology (ESS345H1) 

● Biosphere-Atmosphere Interactions (ESS361H1) 

● Oceanography (ESS362H1) 

● Biogeography (GGR305H1) 

 

(iii) 0.5 FCE from the following field courses: 

● Deep River: Hydrogeochemistry (ESS410H1) 

● Deep River: Geophysical Field Techniques (ESS450H1) 

● Field Methods (GGR390H1) 

 

 

  
More specialized field trips 

to the American mid-west 

(for example) provide 

students with enhanced 

opportunities to practice 

what they’ve learned in the 

classroom. 

Field trips to local geological 

formations (like this rock 

outcrop near Bancroft, On) 

are included in many of our 

undergraduate courses. 
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(iv) 0.5 FCE from senior capstone courses: 

● Paleoenvironmental Studies (ESS461H1) 

● Global Biogeochemical Cycles (ESS462H1) 

● Contaminants in the Environment (ESS463H1) 

● Biological Perspectives on Earth System Evolution (ESS464H1) 

 

The rest of the program in Earth & Environmental Systems is filled 

by taking 3.0 FCE in a number of thematic electives. Even though 

we have clustered courses in a theme, students are free to take one 

course from all themes or all courses from one theme; it completely 

depends on the interest of the student. 

 

Processes and mechanisms involving elements on the Earth's surface 

are critical for understanding how the Earth functions as a system. 

The courses we have identified in the Earth Surface Processes 

theme include the following:  

● Geologic Structures and Maps (ESS241H1) 

● Aqueous Geochemistry (ESS311H1) 

● Sedimentation and Statigraphy (ESS331H1) 

● Global Tectonics (ESS445H1)  

● Geomorphology (GGR201H1) 

● Introduction to Soil Science (GGR205H1) 

● Geographic Information and Mapping (GGR272H1) 

 

A fairly large part of the evolution of the Earth involves looking at 

how paleoenvironments and palaeoclimates changed in the past, 

including the proxies used to study these changes. This Palaeo-

science perspective is adopted within the following courses: 

● Sedimentation and Stratigraphy (ESS331H1) 

● Biosphere-Atmosphere Interactions (ESS361H1) 



 7

● Oceanography (ESS362H1) 

● Palaeoenvironmental Studies (ESS461H1) 

● Biological Perspectives on Earth Evolution (ESS464H1) 

● Environmental Biology: Structure and Function of Ecosystems 

(ENV234H1) 

● Biogeography (GGR305H1) 

 

  
Conducting 

paleoenvironmental 

measurements in the field. 

Observing geophysical 

principles in a laboratory 

environment. 

 

The cycling of elements such as carbon (C), nitrogen (N) or iron (Fe) 

typically involves more than one sub-system of the Earth. Course 

electives that we have designated as Biogeochemistry include the 

following:    

● Chemistry of the Earth System (ENV233H1) 

● Aqueous Geochemistry (ESS311H1) 

● Hydrogeology (ESS312H1) 

● Oceanography (ESS362H1) 

● Field Techniques in Hydrogeochemistry (ESS410H1) 

● Global Biogeochemical Cycles (ESS462H1)  
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One of our biological Earth 

scientists, Prof. Sarah 

Finkelstein, takes water 

samples from a northern 

lake for analysis in her 

paleoenvironmental 

laboratory. 
 

 

 

The Earth is in a constant state of change. Concentrations of CO2 

and CH4 have changed over glacial-to-interglacial cycles, the 

concentration of contaminants in our environment have been steadily 

increasing since the Industrial Revolution, and our ability to predict 

future climate is made all the more difficult because of the stochastic 

nature of our atmosphere. Courses that fall under the theme of 

Global Environmental Change include the following: 

● Oceanography (ESS362H1) 

● Global Biogeochemical Cycles (ESS462H1) 

● Contaminants in the Environment (ESS463H1) 

● Introduction to Climatology (GGR203H1) 

● Global Warming (GGR314H1) 

● Physics of Climate (PHY392H1) 

     

Quaternary Science often involves a better understanding of the 

intimate interactions between climate, environment and human 

evolution over the past 2.0 million years. We have several 

researchers whose research focuses on the Quaternary, so we have 

taken advantage of this critical mass to offer the opportunity for 
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Anthropology students to also major in Earth & Environmental 

Systems. Courses that contain content primarily related to the 

Quaternary period include the following:  

● Archaeology of the Pacific Northwest (ANT314H1) 

● Arctic Archaeology (ANT315H1) 

● Landscape Archaeology (ANT409H1) 

● Current Debates in Palaeolithic Archaeology (ANT419H1) 

● Palaeoenvironmental Studies (ESS461H1)  

 

 

Students conduct 

geophysical 

research in an 

exotic locale, 

withstanding the 

hot and dry 

climate of a 

Peruvian desert 

landscape. 

 

Because a systems analysis of the Earth involves study from an array 

of sciences, we allow students the opportunity to choose courses 

from many different departments. Other relevant courses related to 

Earth & Environmental Systems include the following: 

● Environmental and Archaeological Geophysics (JGA305H1) 

● Geophysical Field Techniques (ESS450H1) 

● Environmental Remote Sensing (GGR337H1) 

● Human Interactions with the Environment (JEE337H1) 

● Principles and Practices in Science Education (JSC301H1) 

● Research Excursions (ESS399Y1) 
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● Undergraduate Research Project (ESS491H1 or ESS492Y1) 

 

 

We hope you have enjoyed browsing through our pamphlet outlining 

the new undergraduate program in Earth & Environmental Systems. 

If you have any questions, please do not hesitate to contact us. This 

pamphlet is constantly being updated and edited. A new section 

showcasing some of the faculty that teach in our program will be 

added shortly.  

 
 


