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Abstract

With a shared commitment to maximize the benefits of geoscience research to northerners, Natural Resources Canada,
through its Geo-mapping for Energy and Minerals (GEM) program, and the Canada-Nunavut Geoscience Office (CNGO)
partnered in a pilot community field-school initiative. This learning opportunity was offered at an early stage of the GEM
Boothia Peninsula–Somerset Island activity, for which bedrock mapping is planned in 2017 and 2018. The Taloyoak
Geoscience Field School was designed to stimulate and strengthen interest in geoscience by providing northerners an op-
portunity to gain a ‘hands-on’sense of methods used to gather geological data, and a venue to learn how geoscience data can
be accessed and used for planning and decision-making, in a familiar setting. Materials and data from across Nunavut were
used in the field school, which engaged some 160 participants of all ages in geoscience topics of relevance to the community
and its geological setting. The scientific perspective added to the existing local and traditional knowledge of landmarks, nat-
ural materials, topography and travelling routes, in a way that illustrated how both perspectives can coexist agreeably.

Résumé

En raison de leur engagement commun visant à maximiser les avantages de la recherche géoscientifique pour les résidents
du Nord, Ressources naturelles Canada, par le biais de son programme de géocartographie de l’énergie et des minéraux, et le
Bureau géoscientifique Canada-Nunavut ont lancé une initiative communautaire pilote d’école de terrain. Cette occasion
d’apprentissage a été offerte à un stade précoce de l’activité menée dans la péninsule Boothia et l’île Somerset, activité
entreprise dans le cadre du programme de géocartographie de l’énergie et des minéraux qui doit porter sur la cartographie du
substratum rocheux en 2017 et 2018. L’école de terrain géoscientifique Taloyoak a été conçue dans le but de stimuler et de
renforcer l’intérêt des résidents du Nord au sujet des sciences de la Terre en leur permettant d’avoir une expérience pratique
des méthodes utilisées en vue de recueillir des données géologiques, tout en leur offrant un lieu où il leur est possible
d’apprendre dans un milieu qui leur est familier la façon de procéder afin d’accéder et d’utiliser les données
géoscientifiques aux fins de planification et de prise de décisions. Des matériaux et des données provenant de l’ensemble du
Nunavut ont été utilisés à l’école de terrain où se sont retrouvés quelque 160 participants de tout âge qui se sont penchés sur
certains aspects des sciences de la Terre présentant un intérêt au niveau de la communauté ou en raison de leur contexte
géologique. La perspective scientifique est venue s’ajouter aux connaissances locales et traditionnelles touchant les repères
terrestres, la végétation naturelle, la topographie et les parcours d’une façon qui a permis de démontrer concrètement com-
ment ces deux perspectives peuvent coexister agréablement.
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Introduction

The Geo-mapping for Energy and Minerals (GEM) pro-
gram is laying the foundation for sustainable economic de-
velopment in Canada's North through provision of modern
public geoscience that will form the basis of long-term de-
cision-making related to investment in responsible re-
source development. The GEM-2 activity ‘Integrated Geo-
science of the Northwest Passage’ (Figure 1) will involve
bedrock mapping, supported by geophysical, geochronol-
ogical and geochemical datasets, and targeted surficial
studies across Boothia Peninsula and Somerset Island. The
area is an underexplored frontier region where knowledge
stems from 1963 and 1986 mapping (Blackadar, 1967;
Frisch, 2011), without benefit of aeromagnetic constraints
or modern U-Pb geochronology. New mapping and value-
added datasets will 1) significantly upgrade the outdated
geoscience framework of this area; 2) expand the impact of
the findings from the mainland GEM-2 Rae Thelon activity
(Davis et al., 2014; Berman et al., 2015a, b; Berman et al.,
2016); and 3) provide relevant data and knowledge to an

isolated region of Nunavut that, due to global warming and
the resulting increase in shipping activity, will increasingly
be exposed to issues related to resource assessment and
economic development.

Planning and preparation

Planning related to a community field school was initiated
in December 2015 through bilingual (English and
Inuktitut) introductory letters from Natural Resources Can-
ada (NRCan) to the Hamlet of Taloyoak, Nunavut and the
Spence Bay Hunters and Trappers Association (HTA).
Swift, positive support for an experiential learning oppor-
tunity focused on the land was communicated to NRCan by
a representative from the HTA, who shared the concept
with members of the HTA board at its January 2016 meet-
ing. NRCan staff were invited to Taloyoak in mid-March
2016 to deliver presentations to the Hamlet and HTA, to re-
spond to questions and concerns the HTA had in regard to
mining activities, and to seek community input on where
best to locate a temporary, low-impact, tent-based field
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Figure 1: Canada’s Far North, highlighting the GEM regions of interest (grey outlines). The area of the Boothia Peninsula–Somerset Island
activity ‘Integrated geoscience of the Northwest Passage’ (blue polygon) is located within the Rae region of interest. The Geoscience Field
School described in this paper was located 3.5 km north of Taloyoak (red star).



school to ensure accessibility to as many interested resi-
dents as possible. The mid-March visit coincided with the
school Science Fair, providing an opportunity to announce
the concept of a summer geoscience field school to all sci-
ence students and many of their parents. A public meeting,
held on the evening of March 16, 2016, was used to intro-
duce the initiative, receive input and answer all related
questions.

Support for the initiative was communicated by the Hamlet
during the visit in March 2016, and endorsement was pro-
vided by the HTA on May 16, 2016. Application to the
Nunavut Planning Commission was circulated and was de-
termined on June 8, 2016 to be exempt from further screen-
ing due to its nature and lack of concern regarding any neg-
ative impacts. This paved the way for a Letter of Agreement

with the Hamlet of Taloyoak to be drafted as a means to hire
local personnel to assist in set-up and take-down of the
camp and to co-ordinate storage of equipment after the field
school so that it would be available for use during mapping
in 2017 and 2018.

Staff from NRCan and CNGO arrived in Taloyoak on the
afternoon of August 2, 2016. During the next two days with
the support of the Hamlet, researchers posted bilingual bro-
chures and notices around town (Figure 2a, b), set up a low-
impact tent camp on an esker adjacent to German lake5

(Figure 2c), updated information on the Taloyoak Commu-
nity Facebook page and made arrangements for informa-
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Figure 2: Promoting an accessible community geoscience field school in Nunavut: a) brochures distributed at key establishments around
the Hamlet of Taloyoak, Nunavut; b) bilingual sign postings; c) setting of the low-impact, tent-based field school 3.5 km north of Taloyoak,
adjacent to a frequently travelled road leading to traditional hunting and fishing grounds near Middle Lake (Figure 5a).

5Unofficial place name



tion to be announced during noon-time community-radio
programming. A presentation at the school to teachers and
teaching assistants of grades 8 through 12 outlined the
scope and intent of the planned activity and its relevance to
inspiring youth to realize postsecondary educational op-
portunities and the variety of career opportunities related to
scientific research in the Far North.

The Taloyoak Geoscience Field School held a full-day
open house on Friday August 5, hosting more than 160 resi-
dents of all ages from Friday, August 5 to the morning of
Wednesday, August 10, 2016.

Materials

Mineral specimens from the Government of Nunavut’s
Rocks and Minerals of Nunavut Teaching Kit, distributed to
all schools across Nunavut in 2009, formed the foundation
of the mineral-identification module (Figure 3a) and com-
plemented a Geological Survey of Canada mineral collec-
tion. Rock samples used for demonstration purposes origi-
nated from Nunavut, with specimens from Baffin Island,
the Committee Bay belt, the Thelon tectonic zone and
Southampton Island (Figure 3b). Aerial photographs of
distinctive landmarks near Taloyoak and Gjoa Haven were
used for stereoscopic viewing to maximize the impact on
participants to whom these landmarks would be familiar.
Newly acquired airborne geophysical data were used to il-
lustrate one low-impact method of gaining insight into
Earth’s interior.

Topics covered

Aspects of geoscience relevant to residents of Taloyoak
provided the foundation of the field school.

Why and how we map rocks: the story they tell

Several different examples of northern maps were used to
illustrate how different types of information can be por-
trayed (Figure 4a). The geological bedrock map of Nunavut
(de Kemp et al., 2006) and locally sourced rock samples, in-
cluding pink granite, green metavolcanic rocks and beige
carbonate rocks, demonstrated how colour on a geological
map is designed to correlate with rock type. Everyday uses
of a geological map, including locating gem-quality miner-
als (e.g., garnet) for jewellery making and locating fossil
localities for collecting and studying ancient life forms,
were discussed.

Theoretical knowledge of the Periodic Table of the Ele-

ments was put to use to highlight how naturally occurring
elements combine to form minerals, and naturally occur-
ring minerals combine to form rocks (Figure 4b). The value
of rocks as one of the few recorders of events in the ancient
past was realized with the aid of samples from across
Nunavut (Figure 4c). These samples provide a record of
volcanism (pyroclastic breccia from Cumberland Penin-
sula), warm oceans (marble from Cape Dorset, Kimmirut)
and quiescent ocean basins (iron formation from the Mary
River mine, Baffin Island), not only before humans existed
but extending back in time some 2–3 billion years.

Ancient ice sheets: why we care

Elements of geomorphology, glacial geology and cartogra-
phy were integrated through examination of local glacial
features, topographic maps, satellite images, airphotos and
surficial-geology maps (Dyke, 1984; Tremblay et al.,
2007). This enabled an understanding of the fluctuating
presence of large ice sheets during the last 2 million years
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Figure 3: Geological materials and data from Nunavut: a) investigating characteristics of minerals using the Government of Nunavut’s
Rocks and Minerals of Nunavut Identification Kit; b) plain-language descriptions of samples allowed self-directed, individual-paced learn-
ing.



(Quaternary Period), and participants easily envisaged the
effects of receding ice through identification of swarms of
highly elongate drumlins, or flutings, in the Taloyoak area.
Limestone erratics, underfoot at the field school site, illus-
trated how northeast-flowing ice transported Ordovician
carbonate rocks from the Rasmussen Basin across the
Boothia Peninsula. These dispersed erratics provided a rel-
evant example of how rocks and minerals from economic
deposits can be similarly dispersed, and traced ‘up ice’ to
their source. The location of the field school (Figure 5a) on
an esker, deposited from meltwaters flowing beneath the
glacier during its retreat, emphasized the importance of an-
cient ice sheets as a source of sand and gravel, critical for
the construction of community roads and airstrips. The
presence of raised beaches (Figure 5), many of which were
notably rich in marine shells, served as a reminder of the
long history of sea-level change in this region.

Geophysics: what it reveals

An overview of publicly available potential-field datasets
(gravity and magnetics), interpretation techniques for each
dataset and a brief overview of instrumentation (gravimeter
and magnetic-susceptibility meter) for conducting ground
surveys and follow-up fieldwork (Figure 6a) set the stage
for ‘hands-on’ geophysical methods. Participants enjoyed
using the magnetic-susceptibility meter to measure various
rock samples (Figure 6b) that could be correlated to mag-
netic-field images over their land. Given that the Aston Bay
Holdings Ltd. copper project on northwestern Somerset Is-
land, the closest exploration camp to Taloyoak, relies
heavily on gravity data for exploration, a demonstration
ground gravity survey was developed. This survey, over a
buried object, illustrated the value of gravity as a low-im-
pact method to locate and identify a buried object (Fig-
ure 6c).
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Figure 4: Rocks and minerals, the story they tell: a) recognizing the value of maps to convey different types of information; b) appreciating
the link between naturally occurring elements, combinations of elements (minerals) and combinations of minerals that form rocks; c) mar-
velling at events in Nunavut’s ancient past as learned from its rock record.
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Figure 5: Glacial geology: a) site of the Taloyoak Geoscience Field School on an esker, pitted by kettle lakes (formed by large ‘cubes’ of gla-
cial ice that became entrained in the esker sediment and subsequently melted) and transected by raised beaches marking marine retreat
following deglaciation, provided a natural classroom for integrated glacial studies; b) roadcut exposing marine littoral sediments; c) exami-
nation of marine littoral sediments composed of fine sand alternating with layers of ancient plant remains (macrorest layers).

Figure 6: Geophysics, what it reveals: a) overview of datasets and methods; b) measuring magnetic susceptibility on
various samples; c) processed data for a simple gravity survey over a buried object.



Mapping in a digital age (GIS)

Field-school participants were introduced to the geo-
graphic-information system (GIS), designed to capture,
store, manipulate, analyze, manage and present all types of
spatial or geographic data, and were provided with an over-
view of what a GIS specialist does in both office and field
settings. ‘Hands-on’ exploration of a program file contain-
ing multiple digital datasets (shapefiles and satellite imag-
ery) using ArcGIS was accomplished in groups of three
participants who ‘explored’ a GIS file of the Taloyoak area
for approximately 20–30 minutes. Guidance in selecting
features and using basic tools in ArcGIS, such as pan,
zoom, measure, identify and find, encouraged participants
to locate the homes of friends and family, and to quantify fa-
miliar objects, such as the airstrip and Northern store. In ad-
dition, various datasets were introduced through an exer-
cise that challenged each GIS team to locate the smallest
object visible on the WorldView satellite imagery, and to
compare the imagery to the CanVec topographic vectors.

Scratch cooking and nutrition

Two key concepts regarding cooking and nutrition were in-
tegrated into a kitchen module offered by the field school.
The importance of shifting from highly processed foods to
more nutritious, ‘from-scratch’ cooking was instilled
through simple lunches and snacks that combined locally
available groceries to produce delicious, yet nutritious
lunches and snacks offered to participants each day. Partici-
pants contributed to the preparation either by learning a
new recipe (Figure 7a) or by sharing a traditional one (Fig-
ure 7b, c). The second key concept was that of food man-
agement as a career option. Discussions and demonstra-
tions by Toronto-based chef and food activist Joshna
Maharaj on the various career paths opening up in the culi-

nary world added to the important role of cooking and meal
services centred around northern research and industry
camps. Country foods, including arctic char and caribou
shoulder, were integrated into the field school meal plan
and became an important attraction.

Geocaching using GPS

A popular module offered at the field school involved a
hands-on introduction to geocaching (Figure 8a), a trea-
sure-hunting game played by entering co-ordinates into a
Global Positioning System (GPS) unit and navigating (Fig-
ure 8b) to that position to find a hidden container (cache).
Three course configurations, each approximately 3.7 km
long, included six caches that held mineral specimens for
participants to find and keep. Responsible land-use prac-
tices were reinforced through a bonus challenge issued to
collect garbage encountered on the route (Figure 8c), with
prizes awarded to teams who not only navigated the course
successfully but left the environment cleaner than they
encountered it.

Key outcomes

The 2016 Taloyoak Geoscience Field School successfully
engaged residents in aspects of geology relevant to their
community. It allowed dialogue over a sustained period of
time in a field setting proximal to Taloyoak, thereby maxi-
mizing accessibility for all. It facilitated understanding of
the gap in geological knowledge created by out-of-date
datasets such as geology maps, and became an important
forum for discussing fieldwork planned in the area over the
course of the Boothia Peninsula–Somerset Island activity.

The tent-style setting provided a hospitable and receptive
destination for residents of all ages (Figure 9) to come to-
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Figure 7: Scratch cooking and nutrition: a) preparation of scallion cornbread, an alternative to cake; b) sharing a bannock recipe; c) enjoy-
ing a lesson in geology over a nutritious lunch.



gether to learn and appreciate aspects of their land that pre-
viously were unfamiliar to them. The respect and commit-
ment demonstrated by the NRCan and CNGO staff
throughout the planning and execution of this initiative
strengthened support for, and trust of, GEM-2 operations,
providing a stronger foundation on which to advance activ-
ities related to updating geoscience knowledge across this
region.

The geophysics module effectively communicated the low-
impact way in which various geophysical surveys can re-

veal aspects of Earth’s interior, while minimizing the hu-
man footprint on the land. Presentation of aeromagnetic
data garnered appreciation by participants of the type and
significance of information acquired by the distinctive-
looking aircraft and helicopters that many residents had no-
ticed over their community. The importance of data man-
agement in this digital age brought an increased awareness
of career opportunities in this field.

The scientific perspective communicated in all aspects of
the field school added to the existing local and traditional
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Figure 8: Geocaching using GPS: a) establishing bearings for the group; b) heading to the first cache; c) leaving the
route cleaner than it was.
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knowledge of landmarks, natural materials, topography
and travelling routes, in a way that illustrated how both per-
spectives can coexist. This particularly excited youth who
understood that following a career path in geoscience need
not exclude traditional learning and living on the land.

Economic considerations

Several participants at the Taloyoak Geoscience Field
School had taken the Government of Nunavut’s Prospect-
ing Course, most recently offered in July 2016, and wel-
comed the opportunity to refresh the knowledge gained and
to examine a different suite of samples from across
Nunavut. Those interested in geoscience were encouraged
to register in future prospecting courses. The application of
various topics covered at the field school (e.g., geophysics,
glacial geology) to mineral exploration helped illustrate
that many aspects of mineral exploration do not necessarily
impose a significant impact on the environment. In addi-
tion, participants came to realize that the usefulness of bed-
rock and surficial mapping is not solely directed toward ex-
ploration for economic resources, but that these mapping
activities are critical to understanding the evolution of a re-
gion in terms of geological events and ice history. Recogni-
tion that we all use metals and minerals to establish infra-
structure, for transportation and for technology highlighted
the balance between responsible economic sustainability
and land use.
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