ERTH 3003 - Geochemistry and Isotope Geochemistry - Fall
2022
Course Description:
This course looks at geochemical processes from deep Earth to surface environments,
and the use of isotopic variations to define geochronological frameworks and
geochemical pathways, in order to better understand the Earth’s history.
Prerequisites: ERTH 2102 (mineralogy to petrology), 2104 (igneous systems,
geochemistry and processes) and 2105 (geodynamics).
Learning Outcomes:
The main objective of this course is to understand how the principles of chemistry are
used in order to study different processes in Earth Sciences. At the end of the course,
each successful student should be able to:
1) understand how different chemical elements behave and are distributed in different
geological environments
2) have insight into the Earth’s chemical differentiation into core, mantle, crust, as well
as the origin its oceans and atmosphere
3) be familiar with several geochronological techniques and their applications
4) understand elemental and isotopic fractionation
5) understand element behaviour during igneous processes, alteration of rocks, and its
impact on the composition of the rivers and oceans.
Times and Location:
Lectures: to be delivered in-person 8:30-11:30 Thursdays.
Laboratories: 10:30-12-30 Mondays
Schedule of Course Topics: TBA and posted on Brightspace
People:
• Instructor: Chris Rogers
• Office hours: TBA or by appointment
• Email: chris.rogers@carleton.ca
• For privacy reasons I only respond to emails sent through the Carleton University
email system. No Gmail, Hotmail etc
•

Teaching assistants: TBA

The Instructor’s expectations:
You will complete all necessary pre-lecture and/or pre-lab readings, assignments,
tutorials that you will bring your understanding of basic geological concepts (plate
tectonics, general rock type definitions, basic Earth layers) and introductory chemistry
from ERTH 1000, ERTH 2000, and CHEM 1000-level courses into use to help
understand 3000-level instruction that you will undertake active learning in both lecture
and lab environments.

Textbooks:
• Recommended Reading:
• White, W.M., 2013. Geochemistry. John Wiley & Sons, Inc. (Also available as
an e-book).
• Useful Resources:
• Rollinson, H., 1993. Using geochemical data; evaluation, presentation,
interpretation. Longman Scientific; Technical, Harlow, United Kingdom.
• Dickin, A.P., 2005. Radiogenic Isotope Geology. Cambridge University Press.
• Faure, G., 1998. Principles and Applications of Geochemistry: a
comprehensive textbook for geology students. Prentice-Hall
• Albarède, F., 2013. Geochemistry; An Introduction. Cambridge University
Press. (Also available as an e-book).
• Websites:
• Webelements: http://www.webelements.com/
• Geochemical Earth Reference Model (GERM): http://earthref.org/GERM/
• GEOROC - Geochemical Database on magmatic Rocks: http://georoc.mpchmainz.gwdg.de/georoc/
Online Resources:
This document is available on Brightspace as are many others relevant to the course.
Frequently, visit the homepage of this course for updates with respect to the course
plan. The course plan contains information on lecture and laboratory topics, reading
assignments, homework, and pre-lecture as well as pre-lab preparations. Note that this
course plan may alter during the term. The course website contains most of the
laboratory assignments and homework, and you will have to print and read them
carefully before the respective labs and lectures. Lecture notes will be made available
the Sunday the week of the lecture and updated after each lecture.
Course requirements:
You are expected to attend all in-person lectures and laboratories.
Grading:
30% Laboratory exercises (equally distributed)
10% Mid-term Exam
20% Class participation/In-class quizzes
30% ROCKIES Project (3-4 weeks to complete, and incremental due dates will be
assigned weekly)
10% Center for Student Academic Support Incentive Program
***The lab component of the course must be passed in order to pass the course.
Laboratory exercises will be due 1 week after it is assigned. Late assignments/labs will
be penalized 15% per day for a maximum of 3 days, after which assignments/labs will
not be accepted.***
Class Participation and In-Class Quizzes

PollEverywhere will be used to incorporate interactive elements into the lectures. These
elements will be graded and count toward wither specific quizzes marks or the general
participation marks. You will be provided with details on how to register with
PollEverywhere. You must register with your Carleton email using the
FirstnameLastname@cmail.carleton.ca format to get credit for your participation.
Center for Student Academic Support Incentive Program Information
This course has been registered in the Incentive Program offered through the Centre for
Student Academic Support (CSAS). The Incentive Program is now fully online! CSAS
Learning and Writing Support Workshops are designed to help students cultivate and
refine their academic skills for a university environment. To earn 10% towards
attendance/participation, students are expected to complete 4 workshops, 1 Mandatory
(Writing for Academic Purposes) and three others throughout the term.
***Mandatory Workshop, Writing for Academic Purposes, must be
completed before September 16th***.
All workshops must be completed, and completion certificate uploaded to Brightspace
by December 9th to receive credit for the Incentive Program.
Please ensure that you complete the workshops by your course-specific deadline.
For students' attendance to be captured, they must complete all workshop components
and achieve 100% on the final assessment. Once students achieve 100% on the final
assessment, they will receive a Record of Completion award from Brightspace.
Students will need to download the Record of Completion PDF for each applicable
workshop and submit them to the assignment submission box within their instructor's
course. For more information about workshop attendance and submitting the Records of
Completion, please visit the Incentive Program Policies on our website.
To view the complete list of the workshops and their descriptions, please visit the
Learning and Writing Support Workshops page on the CSAS website
(https://carleton.ca/csas/incentive-program/).
Please note that CSAS webinars and in-person workshops are not eligible for the
Incentive Program.
For complete workshop descriptions please visit the CSAS website:
https://carleton.ca/csas/learning-support/learning-support-workshops/
To access the online workshops, please self-enroll through the CSAS Online Learning
Community: https://carleton.ca/csas/online-support/

For additional questions, please contact the Centre for Student Academic Support at
csas@carleton.ca.
Student Illness
A student who falls ill during a lab or workshop will be asked to go home immediately and
self-isolate, and to complete the Carleton COVID-19 symptom reporting web tool. If a
TA, instructor, or other staff member becomes ill, then their supervisor/manger must be
informed.
If the student is incapacitated, then Campus Safety (ext. 4444) must be contacted. The
student should be kept at least 2m from other people in the room until help arrives.
Academic Integrity at Carleton
Carleton University demands academic integrity from all its members. It is your
responsibility to review Carleton’s policy on Academic Integrity. The Academic Integrity
Policy (http://carleton.ca/secretariat/wp-content/uploads/Academic-Integrity-Policy.pdf)
governs the academic behaviour of students. Academic Integrity is defined as:
“A commitment even in the face of adversity to five fundamental values: honesty,
trust, fairness, respect, and responsibility.” – Centre for Academic Integrity (1999)
Academic dishonesty, in whatever form, is destructive to the values of the university,
and risks harming the university’s reputation as place of learning and innovation.
Furthermore, it is unfair and discouraging to those students who pursue their studies
honestly.
Process
The Academic Integrity Policy is implemented at the faculty level across the university.
Appeals of the Academic Integrity Policy are administered by the Director, Student
Affairs.
Step 1: Instructor believes misconduct has occurred
Step 2: Faculty Dean reviews documentation
Step 3: Student is contacted by email and letter
Step 4: Meeting with student, Dean and Advisor
Step 5: Dean informs student of decision
Appeal: Student has the right to appeal the decision
Examples of Violations

The following list includes, but is not limited to, examples of violations under the
Academic Integrity policy. Please refer to the full Academic Integrity Policy (PDF) for
more information.
Plagiarism:
The instructor is required to report all incidents (or suspected incidents) of
plagiarism to the Dean. All work handed in must be your own work. The Policy is strictly
enforced and is binding on all students.
Examples include:
•
Submitting work written in whole or in part by someone else
•
Failing to acknowledge sources through the use of proper citations when
using another’s work
•
Test and Exam Rules:
•
Attempting to read another student’s exam paper
•
Speaking to another student (even if subject matter is irrelevant to text)
•
Using material not authorized by the examiner
Other Violations:
•
Improper access to confidential information such as exams or test
questions
•
Disruption of classroom activities or periods of instruction
•
Misrepresentation of facts for any academic purpose
Examples of Sanctions
The following list includes, but is not limited to, a few examples of sanctions that may be
used independently or in combination, depending on the details of the academic
integrity violation. Repeat or multiple violations will increase the sanction. Refer to the
Academic Integrity Policy (PDF) for more information.
•
work
•
•
•
•
•
•

A grade of zero, a failure or a reduced grade for the piece of academic
Reduction of final grade in the course
Completion of a remediation process
Resubmission of academic work
Withdrawal from course(s)
Suspension from a program of study
A letter of reprimand

Academic Accommodations
Carleton University is committed to providing access to the educational experience in
order to promote academic accessibility for all individuals.

Academic accommodation refers to educational practices, systems and support
mechanisms designed to accommodate diversity and difference. The purpose of
accommodation is to enable students to perform the essential requirements of their
academic programs. At no time does academic accommodation undermine or
compromise the learning objectives that are established by the academic authorities of
the University.
Requests for Academic Accommodation
You may need special arrangements to meet your academic obligations during the
term. For an accommodation request, the processes are as follows:
Students with Disabilities
If you have a documented disability requiring academic accommodations in this course,
please contact the Paul Menton Centre for Students with Disabilities (PMC) at 613-5206608 or pmc@carleton.ca for a formal evaluation or contact your PMC coordinator to
send your instructor your Letter of Accommodation at the beginning of the term. You
must also contact the PMC no later than two weeks before the first in-class scheduled
test or exam requiring accommodation (if applicable). After requesting accommodation
from PMC, meet with your instructor as soon as possible to ensure accommodation
arrangements are made. carleton.ca/pmc
Religious Obligation
Please contact your instructor with any requests for academic accommodation during
the first two weeks of class, or as soon as possible after the need for accommodation is
known to exist. For more details, visit the Equity Services website:
carleton.ca/equity/wp-content/uploads/Student-Guide-to-Academic-Accommodation.pdf
For more information on academic accommodation, please contact the departmental
administrator or visit: students.carleton.ca/course-outline
Pregnancy Obligation
Please contact your instructor with any requests for academic accommodation during
the first two weeks of class, or as soon as possible after the need for accommodation is
known to exist. For more details, visit the Equity Services website:
carleton.ca/equity/wp-content/uploads/Student-Guide-to-Academic-Accommodation.pdf
For more information on academic accommodation, please contact the departmental
administrator or visit: students.carleton.ca/course-outline
Survivors of Sexual Violence

As a community, Carleton University is committed to maintaining a positive learning,
working and living environment where sexual violence will not be tolerated, and is
survivors are supported through academic accommodations as per Carleton's Sexual
Violence Policy. For more information about the services available at the university and
to obtain information about sexual violence and/or support, visit: carleton.ca/sexualviolence-support
Accommodation for Student Activities
Carleton University recognizes the substantial benefits, both to the individual student
and for the university, that result from a student participating in activities beyond the
classroom experience. Reasonable accommodation must be provided to students who
compete or perform at the national or international level. Please contact your instructor
with any requests for academic accommodation during the first two weeks of class, or
as soon as possible after the need for accommodation is known to exist.
https://carleton.ca/senate/wp-content/uploads/Accommodation-for-Student-Activities1.pdf For more information on academic accommodation, please contact the
departmental administrator or visit: students.carleton.ca/course-outline

