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Abstract

In 2013, the Canada-Nunavut Geoscience Office (CNGO) and Dalhousie University piloted a collaborative geoscience

training program for Nunavut students. The main objective of this program is to engage students from Nunavut in the

geosciences by providing intensive hands-on geoscience training that could lead to exciting careers in the public and private

sectors. Two candidates from the Nunavut Arctic College’s Environmental Technology Program were chosen to participate

in the four-component program: 1) introductory geoscience lessons delivered by CNGO staff (early spring), 2) participation

in Dalhousie University’s advanced field school in California (May), 3) working as a geological field assistant with CNGO

(summer), and 4) assisting with this paper for the CNGO’s Summary of Activities 2013 volume.

Résumé

En 2013, le Bureau géoscientifique Canada-Nunavut, en collaboration avec l’Université Dalhousie, a mené pour la prem-

ière fois un programme de formation en géoscience à l’intention d’étudiants du Nunavut. Le programme avait comme

objectif principal d’encourager les étudiants à s’engager dans les sciences de la Terre en leur offrant une formation pratique

en géoscience susceptible de mettre à leur portée des carrières passionnantes dans les domaines public ou privé. Deux

candidats provenant du programme de techniques environnementales du Collège de l’Arctique du Nunavut ont été sélect-

ionnés pour participer à ce programme à quatre composantes, à savoir 1) des leçons d’introduction au domaine géoscientif-

ique présentées par le personnel du Bureau au début du printemps, 2) la participation au programme de séances avancées sur

le terrain offert par l’Université Dalhousie et se déroulant en Californie en mai, 3) une expérience de travail à titre d’aide-

géologue sur le terrain avec des chercheurs du Bureau à l’été et, 4) l’occasion de contribuer à la rédaction de la présente

édition du Sommaire des activités du Bureau géoscientifique Canada-Nunavut.

Introduction

Geoscience training for postsecondary students in Nunavut

is one of the priorities of the Canada-Nunavut Geoscience

Office (CNGO). Numerous activities and initiatives have

been conducted by the CNGO in the past, including com-

munity presentations, summer jobs and geoscience-aware-

ness campaigns in schools that promote geoscience as a rel-

evant field of study that can lead to various employment

opportunities. The training activities described in this pa-

per are designed to expand upon these ongoing initiatives,

as well as to deliver a longer duration and fully immersed

geoscience-training experience for students in Nunavut. In

the summer of 2013, two students from the Nunavut Arctic

College’s (NAC) Environmental Technology Program

(ETP) were identified by CNGO staff to participate in this

training. The first student was Patricia Peyton from Pang-

nirtung, Nunavut, who is a recent graduate of the ETPand is

currently enrolled in the NAC’s Inuktitut Interpreter/Trans-

lator Program. The second student was Candice Sud-

lovenick from Iqaluit, Nunavut, who is currently enrolled

in her second year of the ETP.

Geoscience training program

The geoscience training program was developed with the

goal of providing students from Nunavut with meaningful

training opportunities that would open doors to careers in
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the public and private sectors and/or higher education. It

was designed to take a student through a structured process

that involved understanding key geological concepts and

processes, observing and collecting geological data in the

field, and using the learned knowledge to interpret the geo-

logical meaning of the data. The training began in March

2013, was delivered over the course of six months, and con-

sisted of four components (Table 1). The first component, a

series of classroom lectures and hands-on learning activi-

ties, was followed by field training, a work placement and

then map making and report writing. A brief description of

each component is provided in the following sections.

Classroom teaching

The first component of the training program comprised

eight evening and weekend seminars, during which content

from a typical first-year university geology course was

taught. Although both Patricia and Candice had taken intro-

ductory geoscience courses in the ETP, these lectures pro-

vided an invaluable review of fundamental geological con-

cepts. The classes were taught by Holly Steenkamp at the

CNGO and included such topics as the geological cycle,

plate tectonics, mountain building, earthquakes and volca-

nos, and folds and faults. Lectures were complemented by

in-class exercises that focused on rock and mineral identifi-

cation, answering short questions, and calculations based

on lecture topics. The students learned specific skills re-

quired for geological fieldwork, including how to take a

strike and dip measurement with a compass, and how to re-

cord field observations and data in an organized and effec-

tive way. The knowledge and skills that Patricia and Can-

dice learned in the classroom were specifically designed to

prepare them for the next two program components: field

school and summer fieldwork.

Field school

In the second component of the training program, the stu-

dents took the observational and practical skills learned in

the classroom and applied them in a realistic outdoor envi-

ronment. Patricia and Candice participated in Dalhousie

University’s advanced field school in the White-Inyo Moun-

tains of eastern California (Figure 1a) from May 19 to 29,

2013. Alongside 21 senior Dalhousie University students,

they participated in group field trips, fieldwork exercises

for the entire group, customized exercises designed to de-

velop field skills, and camp life. Patricia and Candice

learned the basic principles of geological mapping, includ-

ing how to recognize and record folds and faults, while they

continued to improve upon their rock and mineral identifi-

cation skills (Figure 1b).

To introduce the concepts of field relationships between

different rock types, Patricia and Candice participated in a

customized field trip in an area where sedimentary rocks

had been metamorphosed by a granitic pluton. This pro-

vided the opportunity to observe igneous, sedimentary and

metamorphic rocks, and discuss the associated regional- to

hand sample–scale processes involved in such an event. Pa-

tricia and Candice made their first paper map, detailing the

observed field relationships, and continued with basic

mineral and rock identification of hand samples.
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Table 1: Sequence of activities completed during the geoscience training program for the Nunavut students.



Summary of Activities 2013 215

Figure 1: a) Candice (left) and Patricia (right) in the White-Inyo Mountains, eastern California. b) Candice (left) and Patricia (right) learn to
identify minerals in the field at the Obsidian Dome group field trip in California. c) Patricia (left) and Candice (right) sketching the folded and
faulted strata in the cliff section prior to mapping the Poleta Folds area, California. d) Candice collects field observations while on traverse
on Hall Peninsula, Nunavut (CNGO-HPIGP photo no. Y002P05)

3
. e) Patricia examines a hand sample while on traverse on Hall Peninsula,

Nunavut (CNGO-HPIGP photo no. Y011P01). f) Candice (left) and Patricia (right) collect samples from their study area on Hall Peninsula.

3Unless otherwise indicated, all numbered photos are from the Canada-Nunavut Geoscience Office Hall Peninsula Integrated Geoscience
Program database.



During the last four days of the field school, Patricia and

Candice systematically mapped a small area with guidance

from instructors and teaching assistants. They produced a

geological map of folded and faulted early Cambrian sedi-

mentary rocks in the Poleta Folds area in the White Moun-

tains of eastern California (Figure 1c). They also construc-

ted a topographic profile across their map area and, using

their structural measurements, created a geological cross-

section. Through this process, they learned the importance

of recording detailed and accurate observations in the field,

and how to compile field data to produce a three-dimen-

sional picture. Additionally, they were shown how their ob-

servations could be used to interpret a geological story

through time. Patricia and Candice wrote photo essays on

their own experiences during this field school, which are

posted on the CNGO website (Peyton, 2013; Sudlovenick,

2013).

Summer fieldwork with the CNGO

Following the field school, both students returned to Nuna-

vut and transitioned seamlessly into summer jobs with the

CNGO as geological field assistants. These jobs were part

of the Hall Peninsula Integrated Geoscience Program

(Steenkamp and St-Onge, 2014). Prior to beginning field-

work, Patricia and Candice, along with the rest of the field

crew, completed compulsory health and safety training that

included helicopter safety and firearms shooting practice.

In the field, their primary duties were to accompany more

experienced geologists on helicopter-supported field tra-

verses to collect geological samples and field observations.

In this capacity they were able to put their new skills to

work and received further ‘on-the-job’ training from senior

geologists. At the same time, the Hall Peninsula mapping

team benefitted from having two trained assistants who

could contribute meaningfully to the mapping work. By the

end of the 6-week mapping campaign, Patricia and Candice

could effortlessly collect field data (Figure 1d), such as

structural measurements and mineral and rock names (Fig-

ure 1e), and ask relevant and thoughtful questions about

what they were observing in the field. They actively partici-

pated in and contributed to the daily ‘geo-wrap’ sessions,

where each traverse team summarized their observations

from that day to the broader group.

During their summer work, Patricia and Candice were

tasked with conducting a semi-independent field project foc-

used on producing a small map and cross-section of a previ-

ously unmapped region of the study area. The chosen site

(Figure 2) has excellent bedrock exposure and low relief, is

located in the centre of the study area, and contains features

relevant to answering some of the broader mapping-project

questions.

The selected map area contains a doubly plunging syncline

overturned to the west. The structurally lowest and presum-

ably oldest mapped unit is tonalitic gneiss, which surrounds

the map area. Internal to the donut-shaped structure, the

rocks comprise regionally metamorphosed sedimentary

strata with mafic and felsic intrusive components. The

stratigraphic sequence, including monzogranite, quartzite,

diorite gneiss, iron formation, semipelite and tonalite, was

documented in detail by Patricia and Candice and found to

be comparative with other stratigraphic sections in the

study area (Steenkamp and St-Onge, 2014).

To conduct this work, Patricia and Candice spent a day cre-

ating base maps and doing a lineament analysis and predic-

tive mapping using airphotos and satellite imagery. Under

the supervision of senior geologists, they spent three days

mapping in the area and another three days drafting their

maps and cross-sections (Figure 3). While mapping, they

were expected to identify the various rock types, pay close

attention to any lithological changes while walking across

strike, take structural measurements and representative

samples (Figure 1f), plot their locations on a base map and

take detailed notes of their observations.

Map making and report writing

The final component of the geoscience training program re-

quired the compilation and critical analysis of recorded

field data to understand the three-dimensional geometry of

the observed features and the geological history of the

mapped area, including the relative timing of events and as-

sociated processes. Patricia and Candice compiled their

map data from Hall Peninsula during evenings and on

weather days in order to produce their own maps, cross-

sections and a written summary of the geological history of

their map areas. In doing so, they gained an appreciation for

attention to detail and how careful observations lead to a ro-

bust interpretation. Also, they developed an understanding

of the geological history of the area, which led to an apprec-

iation of the collective goals of the mapping team.

Economic considerations

Mineral exploration, mining, natural-resource manage-

ment and land-use planning jobs are going to be in demand

in Nunavut for the foreseeable future. Recently, the Confer-

ence Board of Canada noted that nearly 17 000 additional

northerners will be required to meet the growth in mining

(metallic and nonmetallic) between 2011 and 2020 (Con-

ference Board of Canada, 2013). Although Nunavut com-

munities are located near mining and exploration activities

and their demographics are skewed heavily toward youth

(51% under the age of 25 based on the 2011 Statistics Can-

ada census), they are struggling to provide skilled workers.

Part of the reason for this is that residents lack experience,

education and training, and often cannot afford the associ-

ated costs (Mining Industry Human Resources Guide for

Aboriginal Communities; Howard et al., 2012). Clearly, in-

novative and comprehensive training programs that expose

students and residents from Nunavut to classroom teach-
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Figure 2: Location of the study area on Hall Peninsula, southeastern Baffin Island, Nunavut for detailed map and cross-section work by Pa-
tricia and Candice. Map after Steenkamp and St-Onge (2014).



ing, hands-on learning and on-the-job experience are es-

sential.

This was the aim of the CNGO–Dalhousie University geo-

science training program. It is an attempt to provide students

in Nunavut with meaningful geoscience experience and

support for training that could open the door to exciting ca-

reer possibilities. The structured sequence of classroom

lessons, field school training, on-the-job experience and re-

port writing appears to be an effective way to teach the es-

sential fundamentals and field mapping skills required for a

broad range of career opportunities in both the public and

private sectors. The diverse exposure that this program of-

fered provides skills and experience relevant to careers in

the natural-resources sector that include, but are not limited

to, mining and exploration. For example, Patricia is cur-

rently enrolled in the NAC Interpreter-Translator Program.

Her experience working with the CNGO and participating

in this training program will enable her to better interpret

and translate geoscience concepts, terminology and ex-

pressions. Because of the importance of community con-

sultations, stakeholder meetings and communication re-

garding natural-resource development, interpreting and

translating are becoming skills in high demand in Nunavut.

Summary

The overall goal of the geoscience training initiative was to

provide a thorough educational experience for students in

Nunavut and expose them to geological fieldwork and

semi-independent mapping. This training enabled Patricia

and Candice to efficiently and confidently produce a de-

tailed geological map of a small area on Hall Peninsula and

be contributing members to a large mapping team. An un-

foreseen benefit from this training was that it exposed Patri-

cia and Candice to senior university students, providing

them the opportunity to learn about what it takes to get to

that level of education. Patricia and Candice made many

friends with the Dalhousie students in California and

quickly realized that they, too, are capable of attaining a

higher education.
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Figure 3: a) Geological map produced by Patricia and Candice from the detailed map area shown in Figure 2. b) A–B cross-section pro-
duced by Patricia and Candice from the detailed map area shown in Figure 2. c) C–D cross-section produced by Patricia and Candice from
the detailed map area shown in Figure 2.



Although this training program was successful, an appreci-

ation for the complicated nature of such an ambitious

endeavour was gained. Communication between trainees,

facilitators and support staff is key. Additionally, managing

expectations of how much can be achieved by a student in a

program like this is crucial. Enthusiasm at the beginning of

the training led to unrealistic expectations for what could be

achieved. A dedicated person should be in place to manage

the training program to ensure that all goals are met, there is

effective communication and the northern students are inte-

grated into all aspects of the field school and summer field-

work.

The authors are planning to build on the successes of this

training program and hope to continue similar training in

the future. Some combination of classroom teaching, field

school and summer fieldwork will be incorporated. Finan-

cial constraints and personnel schedules are major factors

in planning and delivering this training program. An ar-

rangement between the CNGO and Dalhousie provided

support to the university, which co-ordinated the logistics

for the Nunavut students participating in the field school.

The delivery of this training program was rewarding for all

involved.
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