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Department of Biology

BIOL /ENVS / GEOG / MARI 3633
Spatial Information and GIS in Ecology: A Practical Introduction
Summer 2025
June 19-July3

Dalhousie University acknowledges that we are in Mi’kma’ki, the ancestral and unceded
territory of the Mi’kmaq People and pays respect to the Indigenous knowledges held by
the Mi’kmaq People, and to the wisdom of their Elders past and present. The Mi'kmaq
People signed Peace and Friendship Treaties with the Crown, and section 35 of the
Constitution Act, 1982 recognizes and affirms Aboriginal and Treaty rights. We are all
Treaty people.

Dalhousie University also acknowledges the histories, contributions, and legacies of
African Nova Scotians, who have been here for over 400 years.

Instructors: Dr. Peter Bush peter.bush@dal.ca (Field and final project)

Dr. Patricia Matsumoto patricia.matsumoto@dal.ca (Lecture and Lab)

Lab TA: TBD

Building: Studley Kenneth C Rowe Management, room 3080

Lectures: 08:35 -11:55 AM
Laboratories: 13:05-16:25 PM

Field trips: Overnight trip to Mersey River Chalets (See Schedule)

Course Delivery: in-person

Course Description

This course offers a hands-on introduction to Geographic Information Systems (GIS) as a
powerful tool for exploring and answering ecological questions. Through a major field-
based project, students will collect spatial data, create maps using GIS software, and
analyze spatial patterns to address real-world ecological challenges.

NOTES: Offered in the summer through SEASIDE. An auxiliary fee is charged to cover field
expenses. For dates, times and special registration procedures, see
seaside.science.dal.ca.

Course Prerequisites
BIOL 2060 (Intro to Ecology)
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Overview

This course provides a hands-on introduction to foundational spatial concepts, including
GIS, data management, Global Positioning Systems (GPS), cartography, geoprocessing,
and the automation of geoprocessing.

Students will explore key questions such as: What is GIS? What types of problems can it
help solve? What is the core GIS vocabulary? How can ecological data be effectively
represented? What are the main GIS software platforms? How can geospatial data
processing be automated? What is GIS Online, and how is it used? How can one
develop spatial thinking to interpret GIS analyses?

Through a combination of classroom instruction and fieldwork, students will learn the
fundamentals of spatial data and gain experience with widely used GIS tools.

Following an initial week of in-class learning, students will spend a week at a field station
applying their newly acquired GIS skills to real-world ecological projects. A variety of
project options will be offered, illustrating GIS functions as a problem-solving tool within
broader ecological research.

By the end of the course, students are expected to integrate their GIS training with prior
ecological knowledge to address applied research questions.

Objectives/Learning Outcomes
By the end of this course, students will be able to:
¢ Understand how GIS data and projects are structured and organized.
¢ Understand and apply data management principles within GIS.
¢ |dentify common GIS file formats, with a focus on Esri-native formats.
¢ Understand the differences between the two main GIS data models and evaluate
their advantages and limitations.
o Recognize the fundamentals of map projections and coordinate reference systems,
and apply appropriate transformations.
¢ Understand how GPS function and recognize their limitations.
¢ Create, edit, and manage geographic data.
¢ Understand and apply basic cartographic principles for effective map design and
communication.
e Recognize and apply basic automation tools for repetitive GIS tasks.
e Utilize core GIS tools and develop confidence in exploring new GIS functionalities.
e Integrate practical skills in GIS and ecology through an independent group project
and future coursework.

Course Materials
e There is no text book for the class. All material will be supplied through the course
as PDF files. At the end of slides, references can be found on the subject.
o All material will be made available through the Online Learning Environment
(Brightspace). Additional readings will be available online.
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Deadlines and Important Dates

Activity Dates and Times (June — July 2025)

Assignment 1 Monday, June 23, 8:00 AM

Quiz (Theory) Tuesday, June 24

Assignment 2 Wednesday, June 25, 8:00 AM

Lab test (Practice) June 30, Monday

Assignment 3 Tuesday, July 1, 8:00 AM

Project and Presentation July 3, Thursday afternoon

Course Assessment

Quiz - Theory (lecture material) 17%
Quiz - Hands on techniques 18%
Assignments 25%

Assignment 1 (5%)
Assignment 2 (7%)
Assignment 3 (13%)
Final Project
Project and Presentation 40%

All assessment is to be done individually unless marked otherwise.
Late assignments will be docked at 5%/hr late.

File Format submission: All written documents (e.g., Word files or similar) must be saved as
PDF files and uploaded separately from your GIS data files in Brightspace.

Other course requirements

e A memory stick (USB stick, jump drive 8 GB of free space) and/or access to a
cloud storage service is recommended.

e Students will require a PC (running windows) that can load and run ArcGIS Pro
for the field portion of the class. ArcGIS Pro does not natively run on macOS. Itis
designed for Windows operating systems.

e A mouse is required, as some functionalities in GIS software require precise
control that may be difficult to achieve with a trackpad.

o Students will also be required to supply a field book for notes.

Conversion of numerical grades to Final Letter Grades follows the Dalhousie Common
Grade Scale

A+ (90-100) B+ (77-79) C+ (65-69) D (50-54)
A (85-89) B (73-76) C (60-64) F (<50)
A- (80-84) B- (70-72) C- (55-59)



% DALHOUSIE
UNIVERSITY Syllabus for BIOL 3633

Course Policies

Larning-Teaching: This course is a valuable opportunity to build your GIS knowledge
and vocabulary. You are strongly encouraged to engage actively with the material
and ask questions directly to the instructors, not to chatbots or Al tools. After
completing this course, we encouraged you to explore how Al can support your
continued GIS learning.

Academic Integrity: All work submitted must be entirely your own. High similarity
documents with your classmates will be considered plagiarism. Likewise, the use of Al-
generated text (e.g., from ChatGPT, Gemini, or similar tools) is strictly prohibited and will
also be treated as plagiarism. Violations of this policy will be addressed in full
accordance with the institution’s academic integrity regulations.

Class culture: We aim to cultivate a culture of mutual respect and collective curiosity.
We ask that all students arrive to class on time, turn off their cell phones, and do not
engage with materials that are outside of the course during class time. Please also be
courteous of your neighbours by not distracting them during class time.

Missed classes: All of the information related to the logistical and administrative
components of this course will be communicated in the lectures. If you miss any part
of a lecture, it is your responsibility to make contact with a fellow student and catch up
on what you missed, regardless of whether the absence was justified or not.

Documentation: Documentation is required to substantiate illness and emergency. In
the case of illness a doctor’s note is required. In the case of other emergencies please
speak with your department academic advisor about appropriate documentation
(for example, a funeral program in the case of a death in the family). All
documentation MUST be shared with the course instructor.
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COURSE SCHEDULE

Day 0 — Software and Hardware
¢ Getting required software installed and configured* (Brightspace)
¢ Navigating the course page
o To be completed before you begin the first day’s lecture component

*ArcGIS Pro does not natively run on macOS. It is designhed for Windows operating
systems.

Day 1 — Thursday June 19
Morning
o Course Expectations
e Introduction to GIS
e Introduction to ArcGIS Pro
Practical activity: Exploring an ArcGIS project

Afternoon
o (Geospatial) Data management
e GIS Data

o How is it collected?
o0 Show examples for NS
o Show examples for World
0 Spatial data formats
e Introduction to basic map making
e Introduction to projects options
Practical activity: File data management and creating and saving projects

Day 2 - Friday June 20
Morning
e Projections and Datums
e ArcPy and automation of repetitive tasks
e Basic Cartography rules
e Layouts
Practical activity: Identifying and transforming coordinate systems

Afternoon
e Commonly used Vector tools
e SQL queries (Attribute Selection)
Practical activity: Buffer and queries

e Introduce Assignment #1
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Day 3 Saturday June 21
Morning

e ArcGIS Online
How a GPS works
Defining projection/datum
Saving points and lines
Adding GPS data into a GIS

Practical activity: Hands on project (ArcGlIS Field Maps)
Adding points from a table to a project

Afternoon
e Creating data
¢ How to add points, lines, and polygons by tracing in from a georeferenced image
e Editing tools
o Setting snapping
Editing data and spatial data
How to change the attributes of a feature
How to change the shape/location of a feature
Adding fields
= Types of field database

O o0 O0Oo

e Introduce Assignment #2

Day 4 — Monday June 23

Morning
e Introduce more Vector Tools
0 FErase
o Dissolve
o0 Merge
o Union

0 Intersect
e Create Random Points
e Calculating Area of polygons
Practical activity: Adding fields and calculate area of polygons

Afternoon
e GIS Data Models
e Comparison between Vector Model and Raster Model
0 Define the 2 models
0 Tips on when to use which
0 Advantages/Disadvantages to each
0 How to identify which model is being used

¢ Metadata
0 Why itis important
O How to add it

e Work on Assignment 2 or Major Project
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Day 5 — Tuesday June 24
Morning
e Theory Quiz

¢ Introducing Raster Data
e Commonly Used Tools for Raster
Practical activity: Reclassifying data, Raster to Vector

Afternoon
e More commonly used Tools for Raster
e Georeferencing

e Introduce Assignment #3
Day 6 — Wednesday June 25 - Field Day in Halifax

Meet at Dal at 8:30 AM on Wednesday; we’ll travel within Halifax to practice field
procedures for your project.

Day 7 - Day 10 — Thursday June 26 through Sunday June 29
Meet at Dal at 8:30 AM on Thursday; drive to Mersey River Chalets

e See list of personal items you need to bring below.

Day 11 — Monday, June 30
Morning
e Practical test

Afternoon
¢ Work on Assignments and Major Project

Day 12-13 — Tuesday (Holiday) - Wednesday, July 1-2
No classes — Work of Group Project

Day 14 — Thursday July 3
Afternoon -Presentation/Submission of Final Projects
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What to bring on field trips

Snacks & special treats for yourself
Field notebook

Class handouts and notes
Clipboard and notebook paper
Pens & pencils (the latter for rain)
Plastic bags to keep things dry
Re-usable water bottle

Sleeping bag

Flashlight & extra batteries

Small daypack to carry your things
Bug head net or jacket (optional)
Rubber boots

Hiking boots

Sneakers or sandals

Slippers to wear in the cookhouse
Wind jacket

Raingear (jacket & pants)

Long pants, long sleeved shirts

Ball cap or hat with sun brim
Sunglasses

Warm hat and gloves

Sweater, sweatshirt or fleece jacket
Hair ties for long hair
Underwear/socks

Long underwear for cool nights
Swimsuit (optional)

Sunscreen, insect repellent

Personal toiletries, toothbrush & paste, soap, shampoo, towel

Syllabus for BIOL 3633

Prescription drugs you need to take, allergy medication (e.g. Benadryl)

Aspirin/Tylenol/ibuprofen

Cash (if you need to buy anything)
Novel or other reading (optional)
PC Laptop for GIS work

Other laptop (optional; wireless satellite internet available)

Field guides (optional)
Binoculars (optional)
Camera (optional)

11
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ACCOMMODATION POLICY FOR STUDENTS

Students may request accommodation as a result of barriers related to disability, religious
obligation, or any characteristic protected under Canadian Human Rights legislation. The
full text of Dalhousie’s Student Accommodation Policy can be accessed here:
http://www.dal.ca/dept/university_secretariat/policies/academic/student-
accommodation- policy-wef-sep--1--2014.html

Students who require accommodation for classroom participation or the writing of tests and
exams should make their request to the Advising and Access Services Centre (AASC) prior to
or at the outset of the regular academic year. More information and the Request for
Accommodation form are available at www.dal.ca/access.

12
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UNIVERSITY POLICIES AND STATEMENTS
Recognition of Mi’kmaq Territory
Dalhousie University would like to acknowledge that the University is on Traditional Mi’kmaq
Territory. The Elders in Residence program provides students with access to First Nations elders for
guidance, counsel, and support. Visit or e-mail the Indigenous Student Centre at 1321 Edward St
or elders@dal.ca. Additional information regarding the Indigenous Student Centre can be found
at: https://www.dal.ca/campus_life/communities/indigenous.html

Internationalization
At Dalhousie, ‘thinking and acting globally’ enhances the quality and impact of education,
supporting learning that is “interdisciplinary, cross-cultural, global in reach, and orientated
toward solving problems that extend across national borders.” Additional internationalization
information can be found at: https://www.dal.ca/about-dal/internationalization.html

Academic Integrity
At Dalhousie University, we are guided in all our work by the values of academic integrity:
honesty, trust, fairness, responsibility, and respect. As a student, you are required to demonstrate
these values in all the work you do. The University provides policies and procedures that every
member of the university community is required to follow to ensure academic integrity.
Additional academic integrity information can be found at:
https://www.dal.ca/dept/university secretariat/academic-integrity.html

Accessibility
The Student Accessibility Centre is Dalhousie's centre of expertise for matters related to student
accessibility and accommodation. If there are aspects of the design, instruction, and/or
experiences within this course (online or in-person) that result in barriers to your inclusion, please
contact the Student Accessibility Centre (https://www.dal.ca/campus_life/academic-
support/accessibility.html) for all courses offered by Dalhousie with the exception of Truro. For
courses offered by the Faculty of Agriculture, please contact the Student Success Centre in Truro
(https://www.dal.ca/about-dal/agricultural-campus/student-success-centre.html)

Conduct in the Classroom — Culture of Respect
Substantial and constructive dialogue on challenging issues is an important part of academic
inquiry and exchange. It requires willingness to listen and tolerance of opposing points of view.
Consideration of individual differences and alternative viewpoints is required of all class
members, towards each other, towards instructors, and towards guest speakers. While
expressions of differing perspectives are welcome and encouraged, the words and language
used should remain within acceptable bounds of civility and respect.

Diversity and Inclusion — Culture of Respect
Every person at Dalhousie has a right to be respected and safe. We believe inclusiveness is
fundamental to education. We stand for equality. Dalhousie is strengthened in our diversity. We
are a respectful and inclusive community. We are committed to being a place where everyone
feels welcome and supported, which is why our Strategic Direction prioritizes fostering a culture
of diversity and inclusiveness (Strategic Priority 5.2). Additional diversity and inclusion information
can be found at: http://www.dal.ca/cultureofrespect.html

13
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Student Code of Conduct
Everyone at Dalhousie is expected to treat others with dignity and respect. The Code of Student
Conduct allows Dalhousie to take disciplinary action if students don’t follow this community
expectation. When appropriate, violations of the code can be resolved in a reasonable and
informal manner - perhaps through a restorative justice process. If an informal resolution can’t
be reached, or would be inappropriate, procedures exist for formal dispute resolution. The full
Code of Student Conduct can be found at:
https://www.dal.ca/dept/university secretariat/policies/student-life/code-of-student-
conduct.html

Fair Dealing Policy
The Dalhousie University Fair Dealing Policy provides guidance for the limited use of copyright
protected material without the risk of infringement and without having to seek the permission of
copyright owners. It is intended to provide a balance between the rights of creators and the
rights of users at Dalhousie. Additional information regarding the Fair Dealing Policy can be
found at: https://www.dal.ca/dept/university secretariat/policies/academic/fair-dealing-policy-
.html

Originality Checking Software

The course instructor may use Dalhousie’s approved originality checking software and
Google to check the originality of any work submitted for credit, in accordance with the Student
Submission of Assignments and Use of Originality Checking Software Policy. Students are free,
without penalty of grade, to choose an alternative method of attesting to the authenticity of
their work and must inform the instructor no later than the last day to add/drop classes of their
intent to choose an alternate method. Additional information regarding Originality Checking
Software can be found at: https://www.dal.ca/about/leadership-governance/academic-
integrity/faculty-resources/ouriginal-plagiarism-detection.html

Student Use of Course Materials
Course materials are designed for use as part of this course at Dalhousie University and
are the property of the instructor unless otherwise stated. Third party copyrighted materials (such
as books, journal articles, music, videos, etc.) have either been licensed for use in this course or
fall under an exception or limitation in Canadian Copyright law. Copying this course material for
distribution (e.g. uploading to a commercial third-party website) may lead to a violation of
Copyright law.

14
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SERVICES AVAILABLE TO STUDENTS

The following campus services are available to help students develop skills in library
research, scientific writing, and effective study habits. The services are available to all
Dalhousie students and, unless noted otherwise, are free.

Syllabus for BIOL 3633

Service Support Provided Location Contact
General | Help with Killam In person: Killam Library Rm
Academ | -understanding Library | G28 By appointment:
ic degree Groun - e-mail: advising@dal.ca
Advising | requirements and d floor - Phone: {902y 494-3077
academic Rm - Book online through MyDal
regulations G28
- choosing your major Bissett
- achieving your Centre
educational or for
career goals Academi
- dealing with c
academic or other Success
difficulties
Dalhousie | Help to find books and Killam In person: Service Point (Ground floor)
Libraries | articles for assignments Library 5 nt .
. " Ground y appointment:
. entify your subject librarian
RS | oo™ |identty your sbject raran L
paper and preparation below) and contact by email or phone
of bibliography Libraria to arrange a time:
n http://dal.beta.libquides.com/sb.php?s
offices | ubj
ect id=34328
Studyin Help to develop Killam To make an appointment:
g for essential  study skills | |jprary 3™ | - Visit main office (Killam Library main
?ucc):ess thro;g?]h small group floor floor, Rm G28)
SFS workshops or one- on-
one coaching sessions Coordinat | - @l ?902) 49‘_1_3077
Match t wtor f or Rm 3104 | - email Coordinator at: sfs@dal.ca or
atch to a tutor for . . :
help in course-specific Study - Simply drqp in to see us during
content (for a Coach posted office hours
3103 our website: www.dal.ca/sfs

15
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Writing Meet with coach/tutor Killam To make an appointment:

Centre | to discuss writing Library | - Visit the Centre (Rm G25) and
assignments (e.g., lab Ground | book an appointment
report, research paper, floor
thesis, poster) Learning - Call (902.)'494—1963
_Learn to integrate commo |- email wrl.tlngcentre@dal.ca
source material into ns - Book online through
your own work & Rm G25

appropriately
- Learn about
disciplinary writing from
a peer or staff member

MyDal We are open six
days a week

See our website: writingcentre.dal.ca
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