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AS.270-271 (EARTH &
PLANETARY SCIENCES)
Courses
AS.270
AS.270.103.  Introduction to Global Environmental Change.  3 Credits.  
A broad survey of the Earth as a planet, with emphasis on the processes
that control global changes. Topics include: the structure, formation,
and evolution of the Earth, the atmosphere, oceans, continents, and
biosphere. Special attention is given to present-day issues, such as global
climate change, natural hazards, air pollution, resource depletion, human
population growth, habitat destruction, and loss of biodiversity. Open to
all undergraduates.
Area: Natural Sciences

AS.270.111.  The Story of Earth.  1 Credit.  
The four and a half billion year story of Earth's global changes focusing
on the co-evolution of Earth and Life.
Area: Natural Sciences

AS.270.114.  Guided Tour: The Planets.  3 Credits.  
An introduction to planetary science and planetary exploration primarily
for non-science majors. A survey of concepts from astronomy, chemistry,
geology, and physics applied to the study of the solar system.
Area: Natural Sciences

AS.270.129.  The Grandeur of You & The Universe.  3 Credits.  
A common question that the scientific community is confronted with
is “Why do I care?” or “How does this relate to and affect me?”. We
will address these questions by inquiring and exploring where each
one of us fit in the grand scheme of the cosmos and its exploration,
centered around themes and concepts fundamental in Earth, planetary,
and space sciences (EPSS). Using various creative mediums, you will
learn to understand and narrate how you, all parts of your identity relate
to the story of the universe. This class will allow you to master the
fundamentals in EPSS, appreciate and relate to scientific discoveries,
understand how to be responsible future scientists and citizens
cognizant of broad scientific impacts, and develop and enhance various
skills to be able to understand and communicate science.
Area: Natural Sciences
Writing Intensive

AS.270.202.  Introduction to Ecology.  3 Credits.  
Ecology is the study of organisms and their environment. This course
focuses on the patterns of distribution and abundance of organisms.
Topics include population dynamics and regulation, competition,
predation, host-parasite interactions, patterns of species diversity,
community succession, the flow of energy and matter through
ecosystems. We will also discuss the role of natural and human
disturbances in shaping communities.
Prerequisite(s): AS.270.103 OR AS.020.151

AS.270.205.  Introduction to Geographic Information Systems and
Geospatial Analysis.  3 Credits.  
The course provides a broad introduction to the principles and practice
of Geographic Information Systems (GIS) and related tools of Geospatial
Analysis. Topics will include history of GIS, GIS data structures, data
acquisition and merging, database management, spatial analysis, and GIS
applications. In addition, students will get hands-on experience working
with GIS software.
Area: Engineering, Natural Sciences

AS.270.211.  From Hollow Earth to Plate Tectonics.  3 Credits.  
How do mountains form? What do fossils record? Today, answers to
these questions might talk of plate tectonics or evolutionary history.
However, centuries ago they were met with hypotheses of a shriveling,
fluid filled grape-like Earth and the loss of species due to overfishing.
Although these rejected hypotheses sound bizarre to the modern
ear, they form the backbone of our understanding of the Earth and
evidence the importance of the scientific method. The aim of this
course is to investigate geologic concepts through the lens of their
development through history. Subjects to be covered include the advent
of modern geology, the evolution of the ways geologists tell time, and
the development of theories related to mountain building and plate
movement. Students will also explore modern questions in Earth Science
and investigate how hypotheses are tested today. In this seminar-style
course, classes will revolve around discussions of secondary and primary
sources. By exploring the history of geology, students will gain a deeper
understanding of Earth system processes and the application of the
scientific method.

AS.270.220.  The Dynamic Earth: An Introduction to Geology.  3 Credits.  
Basic concepts in geology, including plate tectonics; Earth’s internal
structure; geologic time; minerals; formation of igneous, sedimentary,
and metamorphic rocks; development of faults, folds and earthquakes;
geomagnetism. Corequisite (for EPS Majors): AS.270.221; optional for
others. The course is introductory and open to undergraduates at all
levels; freshmen are encouraged to enroll.
Area: Natural Sciences

AS.270.221.  The Dynamic Earth Laboratory.  2 Credits.  
This course is a hands-on learning experience for introductory geological
concepts and techniques using geological tools, such as mineral/rock
samples, microscopes, and maps. Field trips are its essential part. The
course is open to undergraduates at all levels; freshmen who wish to get
their hands (and boots) dirty are encouraged to enroll.
Prerequisite(s): AS.270.220, credit earned or concurrent enrollment
Area: Natural Sciences

AS.270.222.  Mineralogy.  4 Credits.  
Introduction to the classification, crystallography, and physical properties
of minerals. Weekly lab topics include field identification, crystal
morphology and symmetry, optical microscopy and Raman spectroscopy.
One field trip to the Smithsonian National Museum of History and
Research Archives is planned.
Prerequisite(s): Students must have completed Lab Safety training prior
to registering for this class. To access the tutorial, login to myLearning
and enter 458083 in the Search box to locate the appropriate module.
Area: Natural Sciences

AS.270.224.  Oceans & Atmospheres.  3 Credits.  
A broad survey of the Earth’s oceans and atmospheres, and their role in
the environment and climate. Topics covered include waves, tides, ocean
and atmosphere circulation, weather systems, tornadoes and hurricanes,
El Niño, and climate change. For science and engineering majors
Area: Natural Sciences
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AS.270.302.  Aqueous Geochemistry.  3 Credits.  
Modeling the chemistry of water-rock interactions from weathering
and riverine development at Earth’s surface to hot springs at depth,
fluids in subduction zones in Earth’s interior, and the ancient fluids
preserved in fluid inclusions. Thermodynamic basis for the calculation of
equilibria and irreversible chemical mass transfer involving minerals and
aqueous species at low and high temperatures and pressures. The course
culminates with practical examples of research interest to individual
participants.
Prerequisite(s): (AS.030.101 AND AS.030.102) AND (AS.270.220 AND
AS.270.221) or equivalents.
Area: Natural Sciences

AS.270.303.  Earth History.  3 Credits.  
This course will explore the evolution of life in the context of
environmental, ecological, and geological changes to the Earth
surface system. The goal of the class is to provide students with an
understanding of how geological and paleontological records provide
insight into the origin(s) of life, oxygenation of the atmosphere, the
evolution of multicellularity, evolutionary radiations and extinctions, and
modern global change.
Prerequisite(s): AS.270.103 OR AS.270.220 OR AS.270.224; or permission
of the instructor.
Area: Natural Sciences

AS.270.305.  Energy Resources in the Modern World.  3 Credits.  
This in-depth survey will inform students on the non-renewable and
renewable energy resources of the world and the future prospects. Topics
include petroleum, natural gas, coal, nuclear, hydroelectric, geothermal,
solar, wind, biomass, and ocean energy. Global production, distribution,
usage, and impacts of these resources will be discussed.
Area: Natural Sciences

AS.270.306.  Urban Ecology.  3 Credits.  
Urban ecology has been called the ecology in, of, and for cities. In this
course, we will explore how ecological concepts are applied to urban
ecosystems and the different approaches to urban ecological research.
Topics will include: Biodiversity, water dynamics, energy and heat island
effects, and nutrient cycling, urban metabolism, design of greenspace,
and sustainability of cities. We will use Baltimore as a case study for
studying cities.
Prerequisite(s): AS.270.308 OR EN.570.205 OR EN.570.403
Area: Natural Sciences

AS.270.307.  Geoscience Modeling.  4 Credits.  
An introduction to modern ways to interpret observations in the context
of a conceptual model. Topics include model building, hypothesis testing,
and inverse methods. Practical examples from geophysics, engineering,
and medical physics will be featured.
Area: Natural Sciences

AS.270.310.  Evolution and Development of the Vertebrates.  3 Credits.  
Modern vertebrates (animals with backbones) are the products of a
more than 500-million-year evolutionary history. This course surveys
that history and uses it to explore such core evolutionary concepts as
adaptive radiation, convergence, extinction, homology, phylogenetic
taxonomy, and tree thinking. Emphasis will be placed on the origins of
the modern vertebrate fauna and how fossils are being integrated with
developmental biology to better understand major transitions in the
vertebrate body plan.
Area: Natural Sciences

AS.270.312.  Mammalian Evolution.  3 Credits.  
An introduction to the evolutionary history and diversity of mammals,
with emphasis on the first half of the Cenozoic - the beginning of the Age
of Mammals. The course will focus primarily on the adaptive radiation of
mammals (including our own order primates) that followed the extinction
of the dinosaurs, exploring the origins and relationships of the major
groups of mammals as well as the anatomical and ecological reasons for
their success. Lectures will be supplemented with relevant fossils and
recent specimens.
Area: Natural Sciences

AS.270.316.  Agroecology: A Global Perspective.  3 Credits.  
How can we balance the increasing global food demand with sustainable
ecological practices?How are the agricultural, ecological, and socio-
economic aspects of food productionintertwined? This course addresses
these questions and enables students to critically evaluateexisting
agroecosystems around the world, with special attention paid to the
challenges of globalenvironmental change. Students will be introduced to
the principles of agroecology, and theywill examine interactions between
biodiversity, soil, and people through case studies, peerreviewed scientific
papers, and a field trip to a local agroecosystem
Area: Natural Sciences

AS.270.317.  Conservation Biology.  3 Credits.  
In this course, students examine the meaning and implications of
biodiversity with a focus on disciplines associated with conservation
biology, wildlife conservation and wildlife management, including
taxonomy, genetics, small population biology, chemical and restoration
ecology, and marine biology. This includes exploring how conservation
biology differs from other natural sciences in theory and in application.
Students learn the major threats to biodiversity and what natural and
social science methods and alternatives are used to mitigate, stop, or
reverse these threats. The course also includes the economic and cultural
tradeoffs associated with each conservation measure at the global,
national, regional, and local levels. One required field trip.
Area: Natural Sciences

AS.270.318.  Remote Sensing of the Environment.  3 Credits.  
This course is an introduction to the use of remote sensing technology
to study Earth’s physical and biochemical processes. Topics covered
include remote sensing of the atmosphere, land and oceans, as well as
remote sensing as a tool for policy makers.Also offered as 270.618
Area: Natural Sciences

AS.270.319.  Rocks as Clocks.  3 Credits.  
Introduction to radioisotope geo/thermochronology and mantle stable
and radioisotope geochemistry. Course covers: (1) methods for dating of
rocks and geologic processes using long-half-life radioisotope systems,
including the various isotope systems available and their applicability; (2)
radioisotope techniques for investigation of the geochemical evolution
of the crust and mantle; (3) isotope fractionation and utility of traditional
and novel stable isotope geochemistry for interrogating high-temperature
processes, and (4) thermochronology and methods for interrogating
upper-crustal processes. Recommended course background: AS.270.220
and AS.270.221, or instructor permission.

AS.270.323.  Ocean Biogeochemical Cycles.  3 Credits.  
This course will examine the cycling of trace chemicals in the ocean,
consider what we can learn from the distributions of these chemicals
about the ocean circulation, and ocean ecosystems. Topics covered will
include oceanic biological productivity, open water cycling of nutrients
and oxygen, ocean acidification and sediment cycling.
Area: Natural Sciences
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AS.270.325.  Introductory Oceanography.  3 Credits.  
This class is an introduction to a wide range of physical, chemical, and
biological phenomena in the world’s oceans. Underlying basic principles
are exposed wherever possible. Topics covered include: seawater, waves,
tides, ocean circulation, chemical oceanography, biogeochemical ocean
processes, and remote sensing of the oceans. Recommended Course
Background: freshman Physics, Chemistry, Calculus through ordinary
differential equations.
Area: Natural Sciences

AS.270.332.  Soil Ecology.  3 Credits.  
The course introduces basic aspects of cycles and flows in the soil
ecosystem, and provides students with an overview of the higher groups
of soil organisms. Laboratory and field surveying methods are also
covered.
Prerequisite(s): Students must have completed Lab Safety training prior
to registering for this class. To access the tutorial, login to myLearning
and enter 458083 in the Search box to locate the appropriate module.
Area: Natural Sciences

AS.270.333.  Mineral Physics Recitation.  2 Credits.  
This course is designed for undergraduate students interested in
pursuing geophysics research in the topics of solid state physics or
inorganic chemistry. It will consist of a weekly seminar paired with a
separate paper reading+discussion group, covering a range of topics
on the frontiers of mineral physics. Themes rotate each semester, and
Fall 2018 will be paired with the Mineralogy Lecture Series on Modeling
and Experimental challenges in Cosmochemistry. Recommended Course
Background: Relevant coursework such as Mineralogy or equivalent in
other department, and instructor permission.

AS.270.336.  Freshwater Systems.  3 Credits.  
A study of streams, lakes, and groundwater with a focus on aspects of
water quality, hydrology, geomorphology, and aquatic ecology that are
relevant to human impacts on freshwater systems. US environmental
policies and water resource management agencies will also be examined
in the context of issues such as dams, cattle grazing, climate change, and
water allocation.
Prerequisite(s): AS.270.103 OR AS.271.107 or permission of the
instructor.
Area: Natural Sciences

AS.270.337.  Freshwater Systems Lab.  1 Credit.  
A hands-on investigation of the water quality, hydrology, geomorphology,
and aquatic ecology of streams and other freshwater bodies. Includes
field trips to water-related facilities such as drinking water and
wastewater treatment plants.
Prerequisite(s): Students must have completed Lab Safety training prior
to registering for this class. To access the tutorial, login to myLearning
and enter 458083 in the Search box to locate the appropriate module.
Area: Natural Sciences

AS.270.338.  Field Methods in Ecology.  3 Credits.  
This course will introduce student to methods used in field-based
ecological research addressing population, community and ecosystem-
level questions. Outdoor fieldwork is an essential part of the course.
Field activities will center around the riparian ecosystem adjacent to the
Homewood campus and on the urban ecology of the greater Baltimore
region. Students will build skills in data collection, analysis, synthesis,
and presentation. Basic statistical instruction in R will be taught to aid
data analysis.
Prerequisite(s): Students must have completed Lab Safety training
prior to registering for this class. To access the tutorial, login to
myLearning and enter 458083 in the Search box to locate the appropriate
module.;AS.270.202

AS.270.345.  Metamorphic Petrology.  3 Credits.  
Introduction to metamorphic geology and the concepts on which it is
built. Ideas and techniques that underpin metamorphic petrology are
introduced. Focus is on utility of metamorphic geology in understanding
petrogenesis crustal processes and plate tectonics. Local field trip(s) to
explore the metamorphic geology of the Baltimore region. Recommended
course background: AS.270.220 and AS.270.221, or instructor permission
Prerequisite(s): AS.270.220 AND AS.270.221
Area: Natural Sciences

AS.270.346.  Structural Geology Seminar.  1 Credit.  
Seminar class on fundamentals of structural geology. Involves weekly
readings/practical exercises on: (1) rock mechanics and deformation
processes; (2) commonly-encountered deformation products/structures;
(3) deformation style and associated fabrics/textures/structure; (4)
metamorphism and deformation; (5) techniques for describing and
measuring structures; (6) interpretation of structural data on maps and
cross-sections; (7) approaches for inferring large-scale structure from
limited data, and (8) methods for visualizing and analyzing structure.
Recommended course background: AS.270.220, or instructor permission.
Prerequisite(s): AS.270.220

AS.270.347.  Foundations of Ecology.  3 Credits.  
In this seminar students will read seminal pieces in ecology. Assigned
readings will span early 1900s to present. Students will pair a
foundational paper with a more current paper on a similar topic to explore
the evolution of ecological concepts and approaches over time. This
course is aimed at upper level undergraduates and graduate students.
Prerequisite(s): AS.270.202

AS.270.349.  Botany in Action: An Evolutionary Approach to Plant
Science.  3 Credits.  
We all know what a plant is- they're usually green, you can eat some of
them, some have pretty flowers, and some of them make good medicine.
But where do these properties come from and how did they arise? Why
do we find them in such large numbers? This course focuses on various
aspects of botany through the lens of plant evolution. Understanding
and critically assessing contemporary and traditional botanical
applications, from cosmetics to urban development, requires foundations
in plant ecology, evolution physiology, and biochemistry. The class will
incorporate lectures, discussions, and hands-on laboratory activities, and
students should expect to construct phylogenetic trees, dissect flowers,
identify the plants in and around JHU Homewood campus, and calculate
the plant biodiversity of their kitchen pantries.
Prerequisite(s): AS.270.103 OR AS.270.202
Area: Natural Sciences

AS.270.350.  Sedimentary Geology.  4 Credits.  
Sedimentary rocks are the historical records of the Earth, documenting
climate change, mass extinctions, and the evolution of life. This course
will provide an introduction to sedimentary processes and sedimentary
rocks. Focus is placed on linking physical observations to the ancient
environments in which sedimentary rocks once formed. Fundamental
tools for interpreting the sedimentary rock record, such as depositional
models, geochronology, and chemostratigraphy will be reviewed. Two 1-
day weekend field trips will occur over the course of the semester. There
will also be weekly 1-hour labs. Lab and field trip times will be determined
in the first week of class. Graduate and advanced undergraduate level.
Recommended Course Background: AS.270.220 or instructor permission.
Area: Natural Sciences
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AS.270.353.  Forested Landscapes.  3 Credits.  
Forests are critical global ecosystems that provide not only timber and
wood products, but an array of services including habitat for wildlife,
water filtration, carbon storage, and recreational opportunities. This
integrated seminar-based course features an interdisciplinary approach
to understanding forested landscapes that stresses not only inventorying
the biotic and abiotic components, but examining how these pieces
are distributed in the landscape (patterns) and what forces drive
these patterns (processes). Topics focus on the biological, geological,
climatological, cultural, and historical underpinnings needed to observe,
interpret, and analyze forest communities. It will cover aspects of
biogeography, climate forcing of vegetation dynamics, effects of invasive
species, land use change and creation of urban forests. This course has
an associated 1- credit field trip typically during the summer semester.
Please email the instructor if you are interested in this course for more
details on the field trip. This field trip counts as a lab requirement for
ENVS majors.
Area: Natural Sciences

AS.270.354.  Stable Isotope Geochemistry.  3 Credits.  
Stable isotope measurements are used to probe fundamental questions
in the Earth and environmental sciences because they can be used to
extract information about chemical, physical, and biological processes
associated with the formation of geomaterials. Stable isotope patterns
have been used for applications ranging from tracking the rise of oxygen
on the early Earth to studying human diet. The majority of the course
will focus on light isotope systems (O, C, S, etc.) and low-temperature
applications, including: (1) tracing sources and sinks of fluids,
sediments, biological materials, and contaminants, (2) studying rates
and mechanisms of biochemical reactions, and (3) paleoenvironmental
reconstructions. We will also review novel stable isotope applications
including heavy isotope systems and mass independent fractionations.
At the end of the course, students will be able to make interpretations
about how stable isotope patterns inform our knowledge of how
geomaterials are formed and provide information about the Earth system.
Prerequisite(s): AS.270.220 OR AS.270.224

AS.270.356.  A Modern History of Climate Science.  3 Credits.  
This course charts the evolution of the field of climate science over the
last 250 years. We will explore the history of scientific development
that led to advances in climate research in the 19th and 20th century.
We will also explore the political and social context in which climate
science evolved in the West and the backlash of climate change denial
that developed due to the influence of the fossil fuel industry. While this
course is focused on history, students will be exposed to introductory
scientific and technical concepts needed to understand basic climate
science.Our understanding of the earth's climate has come a long way
in the last two centuries. We understand the implications of climate
change on humanity and have already begun to feel the effects of the
changing climate on our society. Yet, it has taken us too long to prioritize
climate action and policy. Why does knowledge not always translate into
governance and policy? While we understand how the climate impacts
our society, do we understand how our society impacts climate research?
We will look for answers to these and more questions in this course from
a historical framework.
Prerequisite(s): AS.270.103 OR AS.271.360 OR AS.140.302 OR
AS.140.388
Area: Natural Sciences

AS.270.362.  Lunar Exploration and Analog Geology.  3 Credits.  
This course involves readings, discussion, and lectures about astronaut-
enabled geological exploration of the Moon and analogous terrains
on Earth. Topics include: volcanism, impact geology (cratering, ejecta,
ballistic sedimentation), faulting, field methods (video and voice
descriptions, sampling protocol), and field equipment (spacesuits, rovers,
landers, cores, etc.), Apollo history and Artemis plans/current events.
Assessment will involve participation, ~5 assignments related to the
course objectives, and a presentation or short paper (student’s discretion)
synthesizing a small range of covered topics of interest to the student at
the conclusion.

AS.270.378.  Present and Future Climate.  3 Credits.  
Intended for majors who are interested in the science that underlies the
current debate on global warming, the focus is on recent observations
one can glean from model simulations. Meets with AS.270.641.
Recommended Course Background: AS.110.108-AS.110.109 and
AS.171.101-AS.171.102
Prerequisite(s): Student may not receive credit for both AS.270.378 and
AS.270.641.
Area: Natural Sciences

AS.270.379.  Atmospheric Science.  3 Credits.  
A survey of core topics in atmospheric science, including dynamics,
thermodynamics, radiative transfer, and chemistry. The course
addresses both basic principles and applications to weather and climate.
Recommended pre-requisites: General Calculus and Physics I and/or
Oceans and Atmospheres.
Area: Natural Sciences

AS.270.396.  Special Topics in Planetary Exploration.  3 Credits.  
Geology in the Outer Solar System: This course will focus on the solid
bodies of the outer solar system, addressing their formation, surfaces,
interiors, evolution, and how we study them via remote sensing and
spacecraft investigation. We will use data from the various missions that
have investigated the outer system and cover aspects of instrumentation
and remote sensing of outer system bodies from the Voyager missions,
Galileo, Cassini, and New Horizons. The course includes lecture,
discussion, and hands-on lab work. Recommended pre-requisites:
Dynamic Earth and/or Introductory planetary science and/or remote
sensing, or instructor approval.
Area: Natural Sciences

AS.270.400.  The Carbon Cycle: Past, Present and Future.  3 Credits.  
This course will explore how the carbon cycle shapes environmental
conditions and influences other biogeochemical cycles through
an investigation of the modern carbon cycle, major carbon cycle
perturabtions in the geological record, and projections of future global
change. The majority of the class will be structured as a reading
seminar, but students will also develop an understanding of how to use
quantitative models to evaluate patterns of change associated with both
modern and ancient carbon cycle perturbations with implications for
predicting future environmental changes.Recommended Prerequisites:
AS.270.103 or AS.270.220 or AS.270.224
Area: Natural Sciences, Quantitative and Mathematical Sciences

AS.270.404.  Planetary Interiors.  3 Credits.  
This course investigates the physical processes occurring in planetary
interiors. Topics include formation and differentiation of planetary
bodies, planetary structure, thermal evolution, convection, and dynamo
generation of magnetic fields. Standard remote sensing methods used to
investigate planetary interiors and results from recent planetary satellite
missions will also be discussed.Recommended: Knowledge of vector
calculus, PDEs and introductory physics.
Area: Natural Sciences



AS.270-271 (Earth & Planetary Sciences) 5

AS.270.408.  Petrology Seminar.  1 Credit.  
Seminar class on recent developments in igneous and metamorphic
petrology. Involves weekly readings on modern methods/understanding
in petrogenesis and processes leading to mineral (re)crystallization; rock
deformation; fluid transport in rocks; pressure and temperature estimates
of rock formation, and rates/durations of thermotectonic processes in the
lithosphere. Topics covered will cater to interests and learning goals of
those who register in the class.
Prerequisite(s): AS.270.220

AS.270.410.  Planetary Surface Processes.  3 Credits.  
This course explores processes that influence the evolution of planetary
surfaces, including impact cratering, tectonics, volcanism, weathering,
and sediment transport. These processes manifest themselves as
structural deformation of planetary crusts due to loading by volcanoes,
formation of craters by asteroid impacts, modification of surfaces
by flowing landslides, rivers and glaciers, and the accumulation and
transport of sand in dune fields on various planets. Emphasis is on the
relationship to similar Earth processes, and the integrated geologic
histories of the terrestrial planets, satellites, and asteroids. The focus
will be on developing a physical understanding of these processes
to interpret the surface characteristics and evolution of planets,
satellites, asteroids, and comets from both qualitative assessments
and quantitative measurements obtained from spacecraft data. A key
component of the class will be the interpretation of these observations
from recent and current planetary missions to the Moon, Mars, and other
terrestrial bodies.Recommended Course Background: A sound knowledge
of Calculus and Introductory Physics, and some prior knowledge of Earth
and/or Planetary Science.
Area: Natural Sciences

AS.270.412.  Spring seminar: Geological Field Studies in California.  2
Credits.  
Field experience is an integral part of a geology student’s education.
During this course, students will learn to digitize, synthesize, and interpret
the observations they made during the January field-based class to
interpret the geologic history and structure of southern California.
Study USA: Geological Field Studies in California is a co-requisite for
this course.For Spring 2020, the focus of the field work and course will
be on applying concepts and techniques covered in Dynamic Earth
(AS.270.220/1), Sedimentary Geology (AS.270.350), Earth History
(AS.270.303), Planets, Life and the Universe (AS.020.334), and Isotope
Geochemistry (AS.270.331). Sedimentary rocks are spectacularly
exposed in this region and record over a billion years of key events in
Earth history. Students will learn how these rocks have shaped our
understanding of major evolutionary and environmental shifts in Earth’s
past, while also learning how to map these units’ regional geographic
distribution. Finally, students will also learn about the different tectonic
events that have shaped the landscape that we see today in the western
United States. The class is designed for upper level E&PS majors and
E&PS graduate students.

AS.270.423.  Planetary Atmospheres.  3 Credits.  
Fundamental concepts and basic principles of chemistry and physics
applied to the study of planetary atmospheres. Vertical structure of
planetary atmospheres. Atmospheric radiation, thermodynamics, and
transport. Principles of photochemistry. Planetary spectroscopy and
remote sensing. Upper atmospheres and ionospheres. Evolution and
stability of planetary atmospheres. Recommended Course Background:
basic physics, chemistry and calculus
Area: Natural Sciences

AS.270.425.  Earth and Planetary Fluids.  3 Credits.  
An introductory course on the properties, flow, and transport
characteristics of fluids throughout the Earth and planets. Topics
covered include: constitutive relationships, fluid rheology, hydrostatics,
dimensional analysis, low Reynolds number flow, porous media, waves,
stratified and rotating fluids, plus heat, mass, and tracer transport.
Illustrative examples and problems are drawn from the atmosphere,
ocean, crust, mantle, and core of the Earth and other Planets. Open
to graduate and advanced undergraduate students. Recommended
Course Background: Basic Physics, Calculus, and familiarity with ordinary
differential equations.
Area: Natural Sciences

AS.270.426.  Mineral Physics.  3 Credits.  
Mineral Physics is the study of mineralogical problems through the
application of condensed matter physics and solid-state chemistry.
Investigations of the thermodynamic and transport properties of
minerals at the atomic scale are used to interpret observational data
from seismology, geodynamics, geochemistry, and planetary science, an
important step toward solving many geologic and geophysical problems.
Students in this course will also be introduced to the high pressure and
high temperature experiments that measure the physical and mechanical
properties of minerals, which is crucial to understanding planetary
interiors. Recommended prerequisites: introductory chemistry, physics,
mineralogy, or structure of materials.

AS.270.431.  Tectonics Seminar.  1 Credit.  
Introduction to plate tectonics and its "framework" role in understanding
the Earth. Kay papers will be discussed in a weekly seminar class. Focus
will be on early works that helped establish the theory, in addition to
recent breakthrough contributions that have led to modifications and
improvements to the theory of plate tectonics.

AS.270.501.  Independent Study.  1 - 3 Credits.  
Exploration of topic(s) in earth, planetary, and/or environmental science
under the direction of an instructor.
Prerequisite(s): You must request Independent Academic Work using
the Independent Academic Work form found in Student Self-Service:
Registration, Online Forms.

AS.270.504.  Independent Research.  1 - 3 Credits.  
Research in earth, planetary, and/or environmental science conducted
under the direction of a faculty advisor.
Prerequisite(s): You must request Independent Academic Work using
the Independent Academic Work form found in Student Self-Service:
Registration, Online Forms.

AS.270.510.  Senior Honors Thesis.  1 - 3 Credits.  
Senior thesis research in earth sciences conducted under the direction of
a faculty advisor.
Prerequisite(s): You must request Independent Academic Work using
the Independent Academic Work form found in Student Self-Service:
Registration, Online Forms.
Writing Intensive

AS.270.603.  Geochemistry Seminar.  1 Credit.  
A variety of topics of current interest involving mineral-fluid interactions
will be reviewed.

AS.270.605.  EPS Colloquium.  2 Credits.  
A weekly seminar series in which graduate students present their
latest research results and attend Departmental seminars. This course
is required for all graduate students in the Department of Earth and
Planetary Sciences.
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AS.270.606.  EPS Colloquium.  2 Credits.  
A weekly seminar series in which graduate students present their
latest research results and attend Departmental seminars. This course
is required for all graduate students in the Department of Earth and
Planetary Sciences.

AS.270.612.  Tropical Meteorology.  2 Credits.  
The tropics are a region where climate variability has large impacts yet
many aspects of the structure are poorly understood. This course will
cover the dynamics of tropical circulation and variability. Topics covered
will include equatorial planetary waves, Matsuno-Gill models of tropical
circulation, tropical air-sea interaction, the Madden-Julian Oscillation,
tropical cyclones, dynamics of the El Nino-Southern Oscillation and
monsoonal circulation and flow.

AS.270.614.  Atmosphere and Oceanic Vortices.  2 Credits.  
Vortices are observed in the Earth's atmosphere and oceans and in the
atmospheres of other planets. Examples are polar vortices in Earth, Mars
and Titan's atmospheres, Spots on Jupiter, Saturn, and Neptune, Gulf
Stream rings, and eddies throughout the oceans. These vortices are often
the most dominant feature of the regional circulation, and understanding
their structure and evolution dynamics is necessary to understand the
dynamics and transport of atmospheres and oceans. In this course we
focus on the structure and dynamics of long-lived vortices, i.e., vortices
that exist for longer than typical wave periods. The first section of the
course will consist of lectures examining the fundamental dynamics
of vortices in rapidly rotating, stratified fluids, while the second section
will be seminars discussing more detailed aspects of specific vortices
occurring in nature. It is suggested that you have taken 270.425 Earth
and Planetary Fluids or another similar introductory fluids class.

AS.270.615.  Inversion Modeling & Data Assimilation.  3 Credits.  
This graduate class will introduce modern inverse modeling and
data assimilation techniques. These powerful methods are used in
atmospheric science, oceanography, and geophysics and are growing
more widespread. Topics will include: singular value decomposition,
Green’s function inversions, Kalman filtering, and variational data
assimilation. The class will include lectures on concepts and theory, and
practical experience in the computer laboratory.Permission of Instructor
Required

AS.270.618.  Remote Sensing of the Environment.  3 Credits.  
Also offered as 270.318
Area: Natural Sciences

AS.270.626.  Ocean General Circulation.  3 Credits.  
The aim of this course is to achieve conceptual understanding of the
large scale low frequency ocean general circulation. The role of the ocean
circulation in earth's climate is emphasized throughout.

AS.270.628.  Seminar in regional field geology.  2 Credits.  
Weekend field trip to explore regional geology. Students are required to
prepare short presentations on field trip topics in advance of weekend
trip. Attendance at two organizational meetings (to be scheduled)
is required. Open to E&PS graduate students and upper level E&PS
undergraduate majors and minors. Trip date is 11/9/2019. Consult
instructors for details.

AS.270.630.  Physics and Chemistry of Aerosols.  3 Credits.  
This course will cover fundamentals of aerosol physics and chemistry.
Topics covered will include aerodynamics and diffusion of aerosol
particles, condensation and evaporation, particle size distributions,
optics of small particles, characterization of particle composition, and
the diversity of aerosols found in planetary atmospheres.Recommended
Course Background: Basic Physics and Chemistry. Calculus.

AS.270.633.  Seminar on the IPCC Sixth Assessment.  1 Credit.  
This course will discuss the contents of the Working Group I contribution
to the sixth assessment report (AR6) of the Intergovernmental Panel on
Climate Change (IPCC).
Area: Natural Sciences

AS.270.641.  Present and Future Climate.  3 Credits.  
Meets with AS.270.378.
Prerequisite(s): Student may not receive credit for both AS.270.378 and
AS.270.641.
Area: Natural Sciences

AS.270.653.  Earth and Planetary Fluids II.  3 Credits.  
A sequel to AS.270.425 concentrating on planetary-scale atmospheric
and oceanic circulation. Physical understanding of the underlying fluid
dynamics will be emphasized.

AS.270.656.  Geochemical modeling of water-rock interactions in the
deep Earth.  3 Credits.  
Thermodynamic basis for the modeling of irreversible chemical
mass transfer involving minerals and aqueous species at elevated
temperatures and pressures. Reading will start with classic papers
by Helgeson and co-workers and proceed to applications in the
literature involving hydrothermal ore deposits, subduction zones,
and diamond formation in the upper mantle. The course focusses
on developing specific projects of research interest to individual
participants.Recommended Course Background: AS.030.101 and
AS.030.102 or equivalent, AND AS.270.220 AND AS.270.221 or equivalent,
AND AS.270.302 or equivalent.

AS.270.662.  Seminar in Planetary Science.  1 Credit.  
This is a discussion-based course in which students take turns leading
the discussion of planetary science journal articles and other relevant
publications.

AS.270.667.  Seminar in Soil Ecology.  1 Credit.  
This weekly seminar explores current research focusing on soil physical,
chemical, and biological properties, soil functions, and the interactions
among soils, microbes, plants, and fauna. Emphasis is on human
impacted soils, such as urban and agricultural ecosystems.
Area: Natural Sciences

AS.270.668.  Geobiology Seminar.  2 Credits.  
Geobiology is the study of interactions between life and rocks. In this
class we will explore how organisms impact sedimentary records both
directly, by leaving behind biosignatures, or indirectly, by affecting their
surroundings in a way that promotes formation of certain types of
minerals. This will serve as a guide for interpreting geological records
during the early evolution of life on Earth, the rise of animals, and major
mass extinctions.
Area: Natural Sciences

AS.270.675.  Communication for Scientists.  3 Credits.  
Communication for Scientists” and the description is “This course will
cover the various ways in which scientists are expected to communicate
throughout the life of a project. Topics will include writing proposals,
preparing impactful figures, writing press releases, interacting with the
press (press conferences, radio/TV, interviews, etc.), writing for and
speaking to the public, social media, and interacting with policy makers."
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AS.270.679.  Atmospheric Science.  3 Credits.  
A survey of core topics in atmospheric science, including dynamics,
thermodynamics, radiative transfer, and chemistry. The course
addresses both basic principles and applications to weather and climate.
Recommended pre-requisites: General Calculus and Physics I and/or
Oceans and Atmospheres.
Area: Natural Sciences

AS.270.683.  Topics in Mineral Physics.  3 Credits.  
Mineral Physics is the study of mineralogical problems through the
application of condensed matter physics and solid-state chemistry. In
this course, students will learn about the foundational and developing
research capabilities in Mineral Physics, with an emphasis this year on
shock compression and experiments at High Energy Density. Topics
will include experimental investigation of equation of states, phase
transitions, changes in optical and transport properties and other strain-
rate dependent phenomena. Topics in Mineral Physics is a special topics
course that rotates in subject and may be taken multiple times for credit .
Prerequisite(s): (EN.510.311 OR EN.510.601) OR AS.270.222 or instructor
permission.

AS.270.684.  Mathematical Methods in Earth and Planetary Sciences.  3
Credits.  
A range of standard mathematical methods used in earth and planetary
science applications will be studied. A core set of topics will include
back-of-the-envelope estimates, differential equations, linear algebra,
special functions, and transforms. In addition, students will tailor
the course to their needs by choosing from a range of extended
topics to explore further. Potential topics include perturbation theory,
tensors, probability theory and complex analysis. Open to graduate
students and senior undergraduate EPS majors with permission of
instructor. Recommended preparation includes knowledge of single and
multivariable calculus and linear algebra.

AS.270.685.  Seminar in Virtual Field Experiences: Accessibility,
Exploration, and Development.  3 Credits.  
The Earth Sciences traditionally rely heavily on outdoor field education
– the purposeful use of an outdoor environment to achieve educational
objectives – in higher education. Observations made at the surface of
the Earth are fundamental to understanding the processes that have
shaped it, and outdoor field education is often considered an essential
way to connect classroom theory with actual data and observations.
However, despite the demonstrated benefits of outdoor field education,
there are persistent, deep-rooted problems with it in higher education,
two of which include accessibility issues and financial barriers. There is
overwhelming and demonstrated need to make outdoor field education
and research more accepting of all who want to participate. This course
aims to explore some of these accessibility issues by: 1) reading and
discussing peer-reviewed literature on this topic, 2) participating in and
learning about already established virtual field trips and tools, and 3)
developing our own virtual educational tools and experiences.

AS.270.686.  Cordilleran Controversies.  1 Credit.  
The origins of the American Cordillera – the mountain ranges forming
the backbone of North America, Central America, and South America –
remain contentious. It is one of the few global orogens in which there was
an active margin whose formation mechanisms remain unresolved. This
seminar class will begin by reading seminal papers on the application
of “new global tectonics” to the Cordillera shortly following the plate
tectonic revolution in the late 1960s. Progressing forward in time, the
class will continue to read and discuss papers that develop the classic,
broadly accepted model that western North America was gradually
assembled from the late Paleozoic into the Miocene through east-dipping
subduction. The class will then turn to a drastically different model that
was first published in a divisive paper in 2009 that turned the classic
tectonic interpretation of the Cordillera on its head by proposing that
much of western North America was a separate ribbon continent. The
final part of the course will focus on papers published during the last
10 years that try to reconcile differences between the two models.
Throughout the course, we will evaluate the range of observations and
datasets – both geological and geophysical – that are used to support
aspects of the two competing models.

AS.270.688.  Exoplanets and their Atmospheres.  3 Credits.  
This course covers the basic theory of planetary atmospheres as applied
to extrasolar planets. The fundamental physical processes related to the
structure, composition, radiative transfer, chemistry and dynamics of
planetary atmospheres are covered, with an emphasis on those related
to observable exoplanet properties. We also provide an overview of the
observational techniques of exoplanetary atmospheres and discuss the
habitability of exoplanets.

AS.270.693.  Special Topics in Dynamo Theory.  1 Credit.  
Current research literature in planetary magnetic fields and dynamo
theory will be studied. Topics will vary year-to-year. Students will be
responsible for leading discussions on relevant papers from the literature.
Open to graduate students and senior undergraduate EPS majors with
permission of instructor. Recommended preparation includes knowledge
of fluid dynamics, electromagnetism and planetary science.

AS.270.695.  Graduate Skills in Earth and Planetary Sciences.  1 Credit.  
This seminar-style course will enable graduate students in Earth and
Planetary Sciences to discuss issues and develop skills relevant to
working in earth and planetary science fields. Topics will vary each
iteration and may include graduate school expectations, research
and communication methods, grant and funding procedures, stress
management, organization and management methods, critical
conversations, work-life balance, career paths, and JEDI issues and
resources in the geosciences. Course open to EPS Graduate Students or
by Instructor Permission

AS.270.807.  Research.  10 - 20 Credits.  

AS.270.808.  Research.  10 - 20 Credits.  
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AS.271
AS.271.107.  Introduction to Sustainability.  3 Credits.  
Humans are having such a massive impact on Earth systems that some
call this the Anthropocene epoch. Should we consider this state of affairs
progress or catastrophe? How to we find a sustainable path to the future?
This course provides an interdisciplinary introduction to the principles
and practice of sustainability, exploring such issues as population,
pollution, energy and natural resources, biodiversity, food, justice, and
climate change through the lens of systems thinking. Course open to
freshmen, sophomores, and juniors. Seniors by instructor permission
only.
Area: Social and Behavioral Sciences
Writing Intensive

AS.271.302.  Exploring Nature.  3 Credits.  
This course integrates the analysis and production of environmental
media with weekly outdoor excursions. Students will survey a range
of authors, adventurers, journalists, scientists, photographers,
acoustic ecologists and filmmakers that have explored the natural
world and chronicled the history of human-environmental relations
and environmental problems. Field trips to regional parks and green
spaces will encourage students to discover their own sense of place,
foster a deeper level of ecological awareness and construct personal
environmental narratives through careful exploration, observation,
documentation and reflection.
Area: Humanities, Social and Behavioral Sciences
Writing Intensive

AS.271.304.  Sustainable Food Systems.  3 Credits.  
Where does your food come from? What impact does food production
have on the environment and human societies? How can food systems
become more sustainable as the human population increases?
This seminar-style course examines the past, present, and future
of agriculture, including topics such as the foodways of indigenous
people, modern "factory farming" versus organic agriculture, genetically
modified foods, and the interplay among science, economics, policy, and
agriculture. Involves hands-on experiences.
Area: Social and Behavioral Sciences

AS.271.306.  Food, Energy, Water, and Power in the Global South: An
Interdisciplinary Approach.  4 Credits.  
Worldwide, there has been rapidly growing interest in research, education,
and discourse around the Food-Energy-Water-Nexus (FEW-Nexus). This
course will provide students with a framework to describe, analyze, and
assist in addressing these complex interrelationships associated with
coupled human-natural systems at local, regional, and global scales.
The course integrates physical and biological sciences, social and
behavioral sciences, humanities, and engineering while covering broad
frameworks such as ecosystem-based approaches, critical historical and
ethnographic analysis, decision science, and relevant research methods.
The course culminates in a funded field work experience at several sites
in Brazil. Admission by permission of instructors.

AS.271.307.  Environmental Anthropology: Ecological Knowledge,
Cultural Practices and Cosmological Systems.  3 Credits.  
Ecological and environmental anthropology course focuses on the
anthropological assessment of environmental issues, the management
of natural resources and the study of biological, cultural, and behavioral
factors as they impinge upon our understanding of the environment and
our ability to respond to environmentally based opportunities, problems,
and crises. Course activities and assignments will investigate how
human knowledge is integrated into ecological systems.
Writing Intensive

AS.271.311.  Climate and Health.  3 Credits.  
This course will examine the impact of climate variability and change on
human health and disease, including the adverse health effects related
to extreme heat, air quality, nutrition, waterborne infections, insect-borne
diseases, and exposure to storms and floods. Adaptation and mitigation
strategies, including the health “co-benefits”, will also be examined
Prerequisite(s): AS.270.103 OR AS.271.107
Area: Natural Sciences

AS.271.315.  Environmental Films and Literature.  1 Credit.  
This “book club” style seminar focuses on the exploration, discussion
and critical analysis of a range of contemporary environmental films and
literature.

AS.271.320.  Environmental Photojournalism.  3 Credits.  
Environmental cognition, consciousness and communication are
produced, reproduced, interpreted and remembered with the support
of visual representations and, in particular, photography. Images
increasingly structure our experience of nature, environmental problems,
human-environmental relations, and ecological awareness. Students
will review critical literature focusing on visual representation theory,
the relationship between images and social change, the practice of
journalism and the history and typology of environmental photography.
An understanding of environmental issues is required. Students will
engage with the local community, identify and investigate environmental
issues facing Baltimore, participate in photographic critiques, and
develop a documentary project. This studio/seminar course is designed
with an emphasis on independent research and practice.
Area: Humanities, Social and Behavioral Sciences
Writing Intensive

AS.271.345.  Society and Nature Conflicts: Interdisciplinary Approaches
to Studying Environmental Problems Over Time.  3 Credits.  
In this seminar students will read seminal pieces in the field of socio-
environmental research. Socio-environmental research recognizes that
society and nature inherently interact in such a way that they affect and
change one-another - it is not only that society affects the nature or that
nature only affects society. Solving environmental problems necessitates
understanding this duality and thus an interdisciplinary background.
Assigned readings will span early from thinkers on environmental
problems (Before 1900) to current approaches to studying and solving
environmental problems.It is aimed at upper level undergraduates and
graduate students.

AS.271.360.  Climate Change: Science & Policy.  3 Credits.  
Prereq: 270.103 or permission of instructor.This course will investigate
the policy and scientific debate over global warming. It will review the
current state of scientific knowledge about climate change, examine the
potential impacts and implications of climate change, explore our options
for responding to climate change, and discuss the present political
debate over global warming.
Area: Natural Sciences

AS.271.399.  Research Design.  1 Credit.  
This course will provide students with a strong foundation in the
conceptualization and operationalization of research, how to design
a research project and explore different research methods in the
environmental field. Students will learn key principles of research design
including crafting a suitable research question, identifying appropriate
methodologies, and writing a formal project proposal.
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AS.271.401.  Environmental Ethics.  3 Credits.  
Environmental Ethics is a philosophical discipline that examines the
moral relationship between humans and the natural environment.
For individuals and societies, it can help structure our experience of
nature, environmental problems, human-environmental relations, and
ecological awareness. Beginning with a comprehensive analysis of
their own values, students will explore complex ethical questions,
philosophical paradigms and real-life case studies through readings,
films and seminar discussions. Traditional ethical theories, including
consequentialism, deontology, and virtue ethics will be examined and
applied. Environmental moral worldviews, ranging from anthropocentric
to ecocentric perspectives, will be critically evaluated. Organized
debates will help students strengthen their ability to deconstruct and
assess ethical arguments and to communicate viewpoints rooted in
ethical principles. Students will apply ethical reasoning skills to an
examination of contemporary environmental issues including, among
others, biodiversity conservation, environmental justice, climate change,
and overpopulation. Students will also develop, defend and apply their
own personal environmental ethical framework. A basic understanding of
modern environmental history and contemporary environmental issues is
required. Prior experience with philosophy and ethics is not required.
Area: Humanities, Social and Behavioral Sciences
Writing Intensive

AS.271.402.  Water, Energy, and Food Nexus.  3 Credits.  
The water, energy and food (WEF) nexus is a topic of growing interest
in the research and policy communities. This course will survey WEF
concepts and principles, introduce tools of analysis, and engage
students in case studies of critical WEF issues in the United States and
internationally.

AS.271.403.  Environmental Policymaking and Policy Analysis.  3
Credits.  
This course provides students with a broad introduction to US
environmental policymaking and policy analysis. Included are a historical
perspective as well as an analysis of future policymaking strategies.
Students examine the political and legal framework, become familiar with
precedent-setting statutes such as NEPA, RCRA, and the Clean Air and
Clean Water Acts, and study models for environmental policy analysis.
Cost benefit studies, the limits of science in policymaking, and the impact
of environmental policies on society are important aspects of this course.
A comparison of national and international policymaking is designed
to provide students with the proper perspective. This course is taught
in conjunction with an identical graduate course. All students will be
expected to perform at a graduate level.
Area: Social and Behavioral Sciences

AS.271.496.  Senior Capstone.  3 Credits.  
This seminar will provide the academic space, time, and mentoring for
students to integrate, synthesize and apply the knowledge and skills
obtained through the ENVS curriculum. The course focuses on the
development of critical thinking and oral communication skills through
intellectual engagement with complex and challenging environmental
problems.

AS.271.499.  Senior Seminar.  1 Credit.  
This seminar explores topics related to career development and current
events to support senior environmental majors as they transition to post-
graduate life and work.

AS.271.502.  Independent Study.  1 - 3 Credits.  
Exploration of topic(s) in environmental studies under the direction of an
instructor.
Prerequisite(s): You must request Independent Academic Work using
the Independent Academic Work form found in Student Self-Service:
Registration, Online Forms.

AS.271.506.  Independent Research.  1 - 3 Credits.  
Research in environmental studies conducted under the direction of a
faculty advisor.

AS.271.507.  Internship.  1 Credit.  
This course requires students to synthesize, integrate, and apply
environmental skills and theory in a practical setting.
Prerequisite(s): You must request Independent Academic Work using
the Independent Academic Work form found in Student Self-Service:
Registration, Online Forms.

AS.271.509.  Applied Experience.  1 Credit.  
This course is designed to accompany a supervised, hands-on experience
working on an environmental or sustainability-related internship. In
addition to completing 80 hours of applied work, students will prepare a
reflective journal, paper, and poster presentation about their experience.
Prerequisite(s): You must request Independent Academic Work using
the Independent Academic Work form found in Student Self-Service:
Registration, Online Forms.

AS.271.511.  Senior Honors Thesis.  1 - 3 Credits.  
Senior thesis research project in environmental science or environmental
studies conducted under the direction of a faculty advisor.
Prerequisite(s): You must request Independent Academic Work using
the Independent Academic Work form found in Student Self-Service:
Registration, Online Forms.
Writing Intensive


