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Abstract: The term Inuinnaqtun is often used in reference to a dialect of Inuktut spoken by Inuinnait
(Copper Inuit) of the Central Canadian Arctic. The broader meaning of Inuinnaqtun, however, is to
speak, to create, to practice, to do, to think, to be, like an Inuinnaq (a human being). Inuinnaqtun was
once its own robust ecosystem, with Inuinnait physically immersed in a landscape and way of life that
nourished a fluent and full language, supported human relationships, and maintained a sophisticated
body of cultural knowledge. The Inuinnait journey into the 21st century has challenged the practice
of Inuinnaqtun, along with the connectivity of its ecosystem. How can an integrated Inuinnaqtun
ecosystem be restored in contemporary Inuinnait society? In this paper, we outline the decade-long
development of a digital mapping program to document traditional forms of engagement between
Inuinnait people, language and land, and facilitate the continued circulation of knowledge that
underlies these relationships. In reviewing its various successes and challenges, we critically question
digital technology’s ability to digitally represent Inuinnaqtun ontology, in addition to the role that
digital technologies can play in facilitating the local relocation of knowledge, objects and relationships
dispersed into global contexts.
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1. Introduction
The transition of Inuit into the 21st century has tested the fabric of a lifeway that
has long been honed through geographic isolation and cultural insularity. For centuries,
Inuit throughout the North American Arctic lived according to seasonal migration within
a defined, regional landscape (see [1] (pp. 33–37), [2] (pp. 410–434) for the specifics of
migration and land-use among Inuinnait), and developed a high level of cultural synchronicity with a specific environment. Inuit were part of a larger ecosystem, relying on
their immediate surroundings for the tools they made, the clothes they wore, and the food
they ate. This close relationship went beyond physical engagement, with language, beliefs
and spirituality also being finely attuned to the natural world.
The bridged cultural and environmental ecosystems of Inuit changed dramatically
upon contact with Euro-American people and their traditions. While impactful crosscultural encounters occurred at different times and to varying degrees depending on
geographic location, almost all Inuit had relocated to urban settlements by the mid-1960s
as a direct result of this change. The rapid transition from land to town has made it more
difficult to sustain the culture, language and beliefs that are so deeply interwoven with
daily engagement with the natural environment. This article will consider how one regional
group of Inuit, called Inuinnait, were impacted by these changes to their lifestyle.
Inuinnait are a culturally distinct (cf. [3] (pp. 20–21)) population of Inuit who live in
the Central Canadian Arctic, in the territory of Nunavut (see Figure 1). The term Inuinnait
quite literally means ‘the people’ in the Inuinnaqtun language. Over the last two decades,
the use of ‘Inuinnait’ has grown in popularity as a collective name to replace ‘Copper
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(287), this map provides the names of Inuinnait family groups who made up a total population of
roughly 800 individuals at the time of Jenness’ census work.
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Located in the heart of the notoriously inaccessible Northwest Passage, Inuinnait were
among the last groups of Inuit in the Canadian Arctic to engage with western culture and
undergo significant lifestyle changes as a result.
A rapid transition to new materials, technologies, and worldviews has characterized
the last century for many Inuit groups, and this was no different for the Inuinnait. The
relative lateness of their contact with Euro-Americans, which began around 1910, was
accompanied by a strong awareness of the degree of change awaiting the group as they
negotiated the arrival of foreign people, ideas, and materials. In 1921, the anthropologist
Diamond Jenness outlined the various impacts of western society on Inuinnait since initial
contact occurred roughly a decade earlier, noting deep ramifications across all aspects of
Inuinnait culture—from material possessions, diet, and hunting preferences, to migration
routes and social/religious practices [6]. By 1924, Knud Rasmussen of the Danish Fifth
Thule Expedition—to be discussed later in this paper—was documenting the language
and lifeways of Inuinnait with an understanding that his recordings would serve to help
rebuild Inuinnait culture upon its inevitable collapse [7].
Concern regarding the change in and loss of what many refer to as ‘traditional’ Inuinnait knowledge and practices continues into the present, particularly in relation to digital
technologies. Inuit have been using digital media as tools for communication since the
earliest days of the Internet [8]. The Internet’s widespread arrival to northern communities
in the 1990s was greeted not only as a way to bring Inuit together across the Arctic’s geographic expanse, but also to amplify their voices and unique identity across the world [8]
(pp. 54–56), [9] (p. 115). However, the prospect of an Internet-based future for Inuit was
also tempered by anxiety about its potential impacts on their way of life, with facilitated access to global culture and resources seen as a surefire way to further unravel the Inuit social
fabric [10,11]. To this day, the study of digital media use among Inuit remains split by the
debate of assimilation vs. appropriation: one which asks “whether Inuit can appropriate
digital media in order to preserve their culture or whether the technology will cause Inuit
to be assimilated into a dominant global culture” [12] (p. 228). The question is whether
the specific affordances of a technology—what it allows people to do, or prevents them
from doing—has a dramatic impact on shaping the ways that Inuit culture and knowledge
exist on-line.
This paper documents Pitquhirnikkut Ilihautiniq/Kitikmeot Heritage Society’s (PI/KHS)
ongoing research program to map and mobilize Inuinnaqtun ecosystems through an online
digital platform development. PI/KHS is an Inuit-directed, non-profit organization based
in Cambridge Bay, Nunavut, dedicated to the preservation and renewal of Inuinnait knowledge, language and culture across the four contemporary Inuinnait communities. Research
and programming at the society are guided by an Inuinnaq Director and Board, who work
closely to ensure that the organization’s activities align with the cultural, linguistic, and
heritage priorities in the community.
In 2005, PI/KHS began to consider a digital future for Inuinnait knowledge, collected
as part of its cultural research program. This transition was motivated by multiple reasons,
including the decreasing number of language experts and elders with first-hand experience
of a land-based lifestyle, the relative impermanence of existing analog and textual recordings of Inuinnait knowledge, and the need for greater accessibility of these resources among
Inuinnait, especially younger generations. As an organization, we were deeply involved in
exploring the role that digitization could play in efforts to document and preserve Inuit
language, culture and history. Over the course of developing multiple digital platforms
using the Nunaliit cybercartographic framework, we have explored various ways in which
the Inuinnait ecosystem could be represented in a digital environment. Throughout this
process, we were often faced with the same dilemma of assimilation vs. appropriation,
namely: can a customized Inuinnait digital platform support the structure and understanding of an online Inuinnaqtun ecosystem? Digital environments can depict specific objects,
places and experiences—even enhance them through multimedia content—but at what
cost to other valuable cultural context and information?
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2. Materials and Methods
While there is a vast existing academic literature on cultural ecology in the Canadian
Arctic, the concept of an Inuinnaqtun ecosystem underlying PI/KHS’ work is one that
stems directly from the experience and intellectual traditions of Inuinnait elders. In retelling their lives, many elders emphasize a story of change: one of being born and raised
on the land, then moving into town; one going from deep familiarity and harmony with the
environment to being urban-bound. Underlying all of these narratives is the understanding
that Inuinnait culture was once deeply embedded and in sync with the natural environment,
and that this is where the culture continues to reside, even when its people do not.
Awareness of the disconnect between contemporary Inuinnait communities and traditional culture permeates the stories Inuinnait tell about themselves. There is a common
understanding that the Inuinnaqtun ecosystem is not simply a thing of the past, but an
enduring cultural state that requires active engagement and maintenance. This is especially
the case when living in an urban environment in which English is a dominant language
and the growing reliance on technology, values, and priorities external to the culture has
further widened the gap between generations. The distance between Inuinnait and their
ancestral language and lifeways is not envisioned in terms of ‘loss’, but rather ‘dormancy’,
with foundational cultural knowledge said to be sleeping, just waiting for new generations
to revive it.
To define the Inuinnaqtun ecosystem is to reference a highly complex worldview and
way of being that has evolved over centuries of Inuit engagement with their environment.
As was demonstrated through Janet McGrath’s conversations with Inuit scholar Mariano
Aupilarjuk [13], profound theoretical and experiential foundations underlie Inuit ontology,
despite the difficulties articulating them outside the cultural traditions in which they
are anchored. In searching for a way to explain an Inuinnaqtun ecosystem that is both
understandable and relatable to a broader audience, this article focuses on the intricate
connections between three of its key components: language, land and people. Each of these
concepts will be briefly explored in turn.
The Inuinnaqtun language is a key factor for understanding the broader Inuinnaqtun
ecosystem. In addition to its geographic territory (see Figures 1 and 2), Inuinnait culture distinguishes itself from other regional Inuit groups through clothing styles, social
practices, and material technologies and, perhaps most importantly, through language.
The Inuit language family has a large geographic distribution across the Arctic, which is
generally attributed to the rapid spread of common ancestors from Alaska to Greenland
roughly 800 years ago. Over the centuries that followed, the common language began to
differ in dialect. Inuinnait developed a unique version of the language, shaped specifically
according to their lifestyle and surroundings, known as Inuinnaqtun. Like all Inuit languages, Inuinnaqtun has its roots in orality rather than writing. Roman orthography was
introduced by early missionaries, but the heart of the language continues to reside in the
spoken word.
While Inuinnaqtun refers to a language dialect, it has a broader meaning within the
culture: Inuinnaqtun means to speak, to create, to practice, to do, to think, to be, like
an Inuinnaq (Inuinnaq meaning a human being). In this sense, Inuinnaqtun refers to a
larger cycle in which language not only allows people to name their world, but also to
properly function within it. Understanding of the Inuinnaqtun ecosystem is deepened
when the concept of language is added to that of land. Inuinnait once lived in a purely
Inuinnaqtun environment. Everything in that environment was named: animals, the
elements, and natural resources were all layered with rich terminology that was passed
along and sustained through constant engagement. Many family groups took their names
and social identity from specific geographic landmarks along their seasonal migration
routes (see Figure 2). While pre-contact Inuinnait landscapes were not generally recorded
through mapping (see exceptions in [14,15] (p. 5), places were intimately known through
toponymy. The extensive use of place names allowed Inuinnait to craft a simultaneously
personalized and deeply cultured narrative for the visually uniform tundra landscape,
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with travelers often reciting the names of features along the trail to track both their physical
progress across the land, and deepen their sense of history and cultural belonging within
it [1] (p. 11). In addition to place names, many landscapes also possess oral traditions,
which include detailed explanations of a place name’s meaning and origins, descriptions
of the resources available at a site, or accounts of past events extending from deep history
to living memory.
Relationships between people also strongly factor into this ecosystem, both through
intricate kinship structures and mentorship to ensure the free-flow and continuance of
Inuinnaqtun knowledge. Knowledge of language and land was acquired through observation, listening, and being physically and mentally present among cultural experts.
Knowledge transfer was a social process, with each generation working together to prepare
individuals for the stages of their lives in which specific skills and insights are required.
As articulated by Scott Heyes [16] (pp. 45–46), Inuit knowledge of their environment
was transmitted through a “process where people who are capable and knowledgeable in
performing select tasks support new learners until their knowledge is sufficient for them
to accomplish tasks on their own . . . The practical transmission of traditional knowledge
through hunting—an ongoing process of instruction and learning—allowed young Inuit to
acquire knowledge about the land while on the land”. Almost invariably, in such a system,
the individuals dispensing culturally specific knowledge belonged to older generations.
Maintaining an ecosystem of language, land and people requires that all three elements
are present: a change in one impacts them all. The introduction of Inuinnait to the western
world greatly disrupted this ecosystem. The transition from land to town happened quickly.
Many Inuinnait had not directly encountered non-Inuit explorers and traders until the
mid to late 1910s. By the 1920s, trading posts had moved into the area, encouraging Inuit
to leave traditional subsistence hunting for the pursuit of fox furs, which could be sold
to posts in exchange for western luxuries. The trading posts were quickly followed by
other institutions: the RCMP, Roman Catholic and Anglican churches. In 1951, the region’s
first residential school was built to physically remove children from their families and
language to ensure an education in western ways. When these children returned to their
homes, many of them unilingual in English, they found themselves in a world for which
they no longer had words to engage with or describe. Leveraging the vulnerabilities
of cultural transition, the Canadian Government facilitated the movement of Inuinnait
populations off the land and into hastily built settlements where systems of education,
health care and social welfare services could be more easily administered [17]. As Inuinnait
life adjusted to the realities of settlement, practices associated with living on the land
became less used. This, in turn, brought about the gradual disappearance of the highly
customized technology, terminology, and social relationships that accompanied these
activities. In towns, Inuinnaqtun withdrew from homes and separated from everyday
use. Generational divides diverted the experience of the young and old. Sophisticated
systems of oral tradition and social knowledge transfer suffered through the breakdown of
these relationships.
The question of how to reverse the breakdown of traditional lifeways in a modern era
has been an ongoing challenge to Inuit and non-Inuit alike. The early 2000s saw a growing
academic movement towards digital technology as a means to document, preserve and
revive Indigenous knowledge and language across the Arctic and beyond (see, e.g., [18–20]).
While proposed applications were diverse—ranging from computer and archive databasing
and GIS mapping to the digital repatriation of museum collections—they were uniformly
optimistic about the translation of Indigenous knowledge into new digital media and
platforms, citing the potential for more permanent records, increased accessibility within
and between remote communities, economic benefits [21], and increased opportunities
for marginalized groups to have their voices heard [22]. There was concern that digitized
Indigenous knowledge would be corrupted when removed from its original contexts of
production, dissemination or performance, but the position taken by many was that the
“digital preservation of indigenous knowledge should not be seen as a means of replacing
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traditional forms of education in indigenous communities, but rather as something that will
enhance or be used as an additional tool in this process” [20] (p. 27) (see other examples
in [8,9,23,24]).
At PI/KHS, we too questioned whether an enhanced virtual environment could help
rebuild connectivity between Inuinnait people, language, and land by highlighting—and
even possibly recreating—the connections that daily life was struggling to sustain. From the
start, we knew that any digital platform articulating the Inuinnaqtun ecosystem would have
to be custom-built. Off-the-shelf databases and software are robust, but all too often have a
predetermined structure for organizing and relating content. We needed a structure specific
to Inuinnait. In 2006, PI/KHS partnered with the Geomatics and Cartographic Research
Centre (GCRC) at Carleton University in Ottawa, Canada to develop its own solution
to storing, organizing and preserving Inuinnait knowledge. GCRC was pioneering the
concept of cybercartography, which sought to broaden the ways in which both spatial and
non-spatial information could be visualized in digital environments. As defined D.R. Taylor
Fraser, who coined the word, cybercartography entails “the organization, presentation,
analysis and communication of spatially referenced information on a wide range of topics
of interest and use to society in an interactive, dynamic, multimedia and multisensory
format” [25] (p. 406). The interactive digital atlases produced by GCRC use a framework
called Nunaliit, an open-source software package created to facilitate mapping input by
community members with limited knowledge of geographic information processing [26].
The resulting platforms are capable of mapping connections and relationships between
quantitative and qualitative information in a manner that can better mirror the sensory
realities of various individuals and communities.
There were several qualities of the Nunaliit framework that immediately struck a
chord with our organization:
(1)

(2)

(3)

Nunaliit is open-source. All its code is publicly available and non-proprietary. Nobody
owns it; nobody profits from it. This level of openness grants the possibility to push
development into new, case-specific directions.
Nunaliit is what is referred to as a distributed network, meaning that it connects
multiple users through the same underlying database system. A benefit of this is
that users can shape and visualize data according to their specific needs. Any new
functions, features, or upgrades developed by one user, are then available to anyone
else using the framework. The costs of maintaining the system over time are also
distributed, making it more sustainable.
Nunaliit is a relational database. In the simplest terms, this means that each piece
of information entered into a Nunaliit database is a discrete document. A museum
record of an Inuinnait parka, for example, would be its own document. A photo of
that parka is a separate document. A photo of someone wearing the parka would
be a separate document, a comment that someone makes about the person wearing
the parka would be a separate document, and so on. This allows for a system in
which data are not tied together in a conscripted way. They are a cloud of freefloating documents. These can be related to one another in different ways, forming
ever-changing pathways of interconnection and association.

The ultimate benefit of the Nunaliit framework regarding our objectives of mapping both individual and collective cultural connections lies in its flexibility in terms of
knowledge access. Nunaliit is capable of ingesting almost any form of digital media or
information, and stores individual records in their own flexible documents that can, but
are not required to, conform to an expected structure or schema. These schemas might
organize documents with similar attributes such as map features, video interviews with
elders, PDF scans of book pages, people, or photographs. This support for the flexible
organization of data leaves users free to design and redesign as they go without being
stuck with the original data design. This effectively results in large, non-linear webs of
knowledge that can be organized, navigated, and presented in multiple ways according to
specific needs and priorities. This unique design became particularly important in terms
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of the desire to create a database of Inuit knowledge that is actually amenable to Inuit
structures of storing, teaching, and using the information it contains.
3. Results
Inuit traditions of mapping also informed our efforts to digitally chart an Inuinnaqtun
ecosystem. The Inuinnaqtun term for maps is ‘nunaujaq’, which can be translated as being
‘of the land’. No permanent maps have been recorded among pre-contact Inuit in the
Canadian Arctic, although their presence has been theorized from a scattering of early
three-dimensional relief maps carved from driftwood [16] (p. 6), and landscapes incised in
ivory [27] (p. 47), [28]. The earliest Inuit maps were ephemeral in nature and took physical
shape from the very landscape they sought to describe: charts etched in snow and sand,
and intricate topographies assembled from sticks and stones ([14], [16] (p. 5)). These maps
were not objective documents, in the sense of their orientation, scale, and representation
of landscape being uniform and universally readable, but required an additional layer
of communication and narration to complete the transfer of environmental knowledge.
Material charts began to emerge only with the first encounters between Inuit and the
western world. Close to 200 maps drawn by Inuit for explorers and ethnographers between
1818 and 1924 are known to exist, mainly from the contexts of non-Inuit expeditions
requiring elaborate geographical information to navigate unknown surroundings. In line
with ephemeral traditions of mapping, notes Renee Fossett [14] (p. 75), Inuit produced
these graphic representations as “nothing more than incidental by-products of the oral
teaching and learning process”. Contrary to the standardized increments of miles employed
in western-style maps, the units used by Inuit to estimate and represent distance resulted
from the fusion of physical range and the (highly individualized) amount of time taken
to travel that distance [16] (pp. 12–13). According to Peter Whitridge [28] (p. 226),
this sophisticated form of cartographic representation—a hybridization of the ideal, real,
natural and cultural—might even be seen as an improvement on western mapping, in
which manipulation of scale: “represents a correction of the deficiencies of a two (or three)
dimensional representation of a four-dimensional object (a journey)”.
Like the traditional Inuit maps, our use of the Nunaliit framework to situate knowledge within an Inuinnaqtun ecosystem would have to be less about communicating a
universal description of an environment than about allowing a series of highly personalized and hybridized stories to be retold. While the succession of digital tools we created
over the next 15 years could never replace first-hand Inuinnaqtun experiences, they could
serve as a way to document, organize and continue telling them, not as a single event, place
name, or unique object, but as a larger atmospheric cloud of conversation and association
that more closely mirrored the workings of an ecosystem. In detailing our resulting efforts,
this article will specifically focus on describing the role of cultural compatibility in our
design of digital platforms, with more detailed explanations of their methodology and
functionality already available through other publications about the projects [29,30].
3.1. The Kitikmeot Place Name Atlas: Mapping Inuinnaqtun Connections to Land
In 2006, the development of PI/KHS’ first digital platform, called the Kitikmeot Place
Name Atlas, began [31]. As its name suggests, this mapping tool was created to inventory
and communicate Inuinnaqtun toponyms. Since 2000, PI/KHS researchers meticulously
documented toponyms through community-engaged programming, elders’ meetings and
field research, with the goal of reviving their usage through increased local awareness and
official recognition on territorial and national topographic maps. We looked to Nunaliit’s
framework to further support and visualize the relationships and language underlying this
sense of place.
The Place Name Atlas was designed as scrollable digital map of the Inuinnait region with all named places geolocated (see Figure 3). In collecting toponyms for the
dataset during land and map-based interviews with elders, close attention was paid
to recording knowledge peripheral to the actual names—a methodology adapted from
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Ludger Muller-Wille’s place name surveys in Nunavik [32]. As more thoroughly detailed
in a 2014 publication [29], this included the recording of multiple components for each
landscape feature:
1.
2.
3.
4.

The location and extent of geographical features covered by each place name.
The Innuinaqtun geographical entity or entities represented by the place name.
The pronunciation of each place name.
The proper representation of each place name in the orthographies used by speakers
of the Inuinnaqtun dialects who use the place name.
5.
The meaning of each place name.
ISPRS Int. J. Geo‐Inf. 2021, 10, x FOR PEER REVIEW
9 of 20
6.
The oral traditions associated with the name, including stories, legends, and songs.

Figure 3. A video of elder Frank Analok is linked to the Tikiraaryuk site and describes its history
Figure 3. A video of elder Frank Analok is linked to the Tikiraaryuk site and describes its history of
of use for seal hunting and iglu building. Each yellow dot on the map represents a unique place
use
for and
seal associated
hunting and
iglu building. Each yellow dot on the map represents a unique place name
name
data.
and associated data.

More than 1300 places were recorded using this methodology and incorporated into
the Atlas.
Language plays an important role in this platform. The use of spoken Inuinnaqtun was prioritized to help preserve the integrity of the primarily oral language and its
pronunciations. Inuinnaqtun orthography is still largely unstandardized, with different
generations accustomed to different variations in spelling. Reliance on spoken versions of
place names by language experts ensures that authoritative versions are in place. Audio
files of each name being spoken by a language expert were embedded in each mapped
place, and are activated when hovered over or selected.
The platform was also designed to integrate human relationships into its mapping of
place names. As previously mentioned in this article, landscape knowledge is traditionally
transferred through mentorship by elder members of a community, who instruct younger
individuals in the physical navigation of sites, the activities that take place there, and the
body of oral tradition that surrounds the place. While this form of interactive, ‘on-site’
education is not possible in a virtual environment, we focused on introducing additional
interview and media content from local elders and land users into named places. Interviews and video recordings of individuals engaging with the landscape, or narrating the
Figure 4. Aand
photosphere
of specific
the Kangiqhuk
area allows
individualsfor
to see
the locations,
areas beinglending
described.
mythology
history of
sites, were
made accessible
many
a
This functionality was designed to facilitate visual engagement with remote sites that few people
much-needed human element to its interpretation (see Figure 3).
can travel to.
Through mapped place names, integrating interviews and spoken translations, the
Kitikmeot Place Name Atlas was able to digitally bridge the Inuinnaqtun language, people
3.2. The Fifth Thule Expedition Atlas: Mapping Inuinnaqtun Connections to the Past
and place. A distinct challenge for the Atlas was negotiating the element of physical
While the Kitikmeot Place Names Atlas spoke to Inuinnait connections with natural
landscape, we also wanted to accentuate the historical topography of the Inuinnait region.
For many Inuinnait, the physical landscape is deeply layered in experience and narrative.
The act of travelling through, and engaging with, this storied landscape is an important
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experience that is so critical to Inuit traditions of learning about the land. While virtually
engaging with a landscape can relay many educational details, it is very different from
being physically present on the land. PI/KHS navigates this gap using parallel non-digital
programs such as land-based cultural camps, hunting, and harvesting excursions. We
continue to look for ways in which the experience of being ‘on the land’ can be incorporated
into our digital site. One attempt to heighten the virtual experience of named places was
to introduce photospheres of individual sites that allow users to visually pan around the
environment being described (see Figure 4). As other Arctic digital heritage projects have
Figure 3. A video of elder Frank Analok is linked to the Tikiraaryuk site and describes its history
demonstrated
[33,34], the use of panospheres and 3D modeling have strong potential to
of use for seal hunting and iglu building. Each yellow dot on the map represents a unique place
connect people to remote environments that they cannot otherwise visit in person.
name and associated data.

Figure 4. A photosphere of the Kangiqhuk area allows individuals to see the areas being described.
Figure 4. A photosphere of the Kangiqhuk area allows individuals to see the areas being described.
This functionality was designed to facilitate visual engagement with remote sites that few people
This functionality was designed to facilitate visual engagement with remote sites that few people can
can travel to.
travel to.
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In line with the goal of digitally representing an Inuinnaqtun landscape, we were interested in re-establishing connections between current Inuinnait populations and the rich
ecosystem of knowledge, beliefs and relationships that informed Inuinnait culture in the
past. The focus of this work was ultimately found in the Fifth Thule Expedition. Between
1921 and 1924, Danish–Greenlandic ethnographer Knud Rasmussen led a research team
across the whole of the North American Arctic—from Greenland to Siberia—acquiring
detailed observations, collections and documentation about the Inuit cultures they encountered (see, e.g., [7,35–38]). The linguistic and cultural fluency of Knud Rasmussen—who
was of mixed European and Greenlandic Inuit heritage—allowed him to speak with Inuit
in their own tongue and compile detailed information about their cultural and social
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environments. Rasmussen spent a total of three months specifically working among the
Inuinnait [39,40].
In anticipation of the centennial anniversary for this important expedition, PI/KHS
wanted to ensure that the rich cultural ecosystem it documented was both defined and made
available to contemporary Inuinnait communities [30]. In 2014, the organization partnered
with the National Museum of Denmark—the recipient of many of Rasmussen’s collections—
on a project to bring Inuinnait elders and staff to Denmark to reunite them with material
collections, photographs and textual recordings from the expedition so as to interpret the
ongoing importance of historical materials to the culture [41]. The methodology for this
research was not dissimilar to that of collecting placenames. Elders visiting the collections
provided rich cultural information, including Inuinnaqtun terminology for the items and
their composite parts. They also told stories about their personal experience with the
objects, and often talked about seeing them used in their childhood by their parents and
grandparents. All proceedings were video-recorded. These interviews were part of our
larger endeavour to isolate and extract Inuinnait knowledge—in the form of oral traditions,
songs, traditional place names, linguistic information, genealogical information, Inuitdrawn maps, photographs, and ethnographic objects—from the non-Inuit narrative and
theories that originally guided the expedition.
Working alongside GCRC’s developers, we used the Nunaliit framework as a foundation to map the intricate worldview of Inuinnait, as held both at the time of Rasmussen’s
visit 100 years ago, and in the present day. The platform was called the Fifth Thule
Expedition Atlas [42], and was developed with four key functions in mind:
1.
2.
3.
4.

Providing digital access to Inuit knowledge gathered on the expedition;
Providing opportunities for Inuit to verify and enhance he tknowledge collected by
the expedition;
Linking the results of contemporary research and Inuit experiences to expedition findings;
Creating opportunities for Nunavummiut to interact with the expedition objects and
environments in augmented reality environments.

As a first approach to situating Inuinnait knowledge in a digital environment, our
project gravitated back to using a spatial, map-based interface similar to the Place Name
ISPRS Int. J. Geo‐Inf. 2021, 10, x FOR PEER REVIEW
11 of 20
Atlas (see Figure 5).

Figure 5. A geospatial map of the Fifth Thule Expedition’s course through the Inuinnait region.

Figure
map
of thethe
Fifth
Thule
Expedition’s
course
through
Clicking5.onAa geospatial
specific location
summons
people,
knowledge
and collections
sourced
from the
that Inuinnait region. Clicklocation.
ing
on a specific location summons the people, knowledge and collections sourced from that location.
This interface allows users to cartographically access information through an area
map that visualizes locations such as the expedition routes, culturally significant places,
and Inuit camps encountered by the expedition. Clicking on locations in the map will
summon cultural documentation related to that place, whether these are photos of Inuit
who once occupied the area, records of the knowledge they imparted, or transcribed songs
and stories. This reliance on a more conventional cartographic methodology facilitates its
use by Inuit elders and land users [43], and increases the potential to link the knowledge
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This interface allows users to cartographically access information through an area
map that visualizes locations such as the expedition routes, culturally significant places,
and Inuit camps encountered by the expedition. Clicking on locations in the map will
summon cultural documentation related to that place, whether these are photos of Inuit
who once occupied the area, records of the knowledge they imparted, or transcribed songs
and stories. This reliance on a more conventional cartographic methodology facilitates its
use by Inuit elders and land users [43], and increases the potential to link the knowledge to
additional geographic applications such as the Place Names Atlas.
The challenge of representing Rasmussen’s rich glimpse into the interconnected lives
of Inuinnait, language and land required us to do more than physically plot the information
on a map. A second interface for the Fifth Thule Atlas was created to provide direct access
to interactive and searchable PDF versions of Rasmussen and his colleagues’ expedition
reports. All Inuit knowledge featured throughout the text—whether in the form of songs,
photos, place or person names, etc.—was isolated as discrete documents, which could be
selected and explored in greater detail. These documents could be manually connected to
other pieces of contextual information—a kayak gathered by the expedition, for example,
linked with both the museum records and an elder interview about the same kayak
recorded during our Denmark travels 100 years later—forming long chains of associated
information that provide a fuller understanding of how the information is associated with
Inuinnait lives. Every knowledge document entered into the Atlas is also accompanied by
ISPRS Int. J. Geo‐Inf. 2021, 10, x FORaPEER
REVIEW
12 of 20
community-driven
report that allows users to add information, edit content, or contribute
additional metadata (see Figure 6).
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according to the user’s specific interests. As exemplified in Figure 7, a user interested in
people encountered by the expedition can select the ‘people’ tile from the list of categories,
and the tile row will re‐populate to show all the individuals encountered on the expedi‐
tion. When the desired person is selected, the tiles further re‐populate with all docu‐
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according to the user’s specific interests. As exemplified in Figure 7, a user interested in
people encountered by the expedition can select the ‘people’ tile from the list of categories,
and the tile row will re-populate to show all the individuals encountered on the expedition.
When the desired person is selected, the tiles further re-populate with all documented
ISPRS Int. J. Geo‐Inf. 2021, 10, x FOR PEER
REVIEW related to that particular person, including the place in which they
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encountered, tools they made, and songs, stories and maps that they created.
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The Fifth Thule Atlas facilitates Inuinnait connections with historical knowledge by
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including PI/KHS’ own digitized archives and donated private collections— with the
ultimate goal of a centralized and searchable record existing for every digitally available
Inuinnait object, photo and archives document around the world. The consolidation of
geographically distributed knowledge and collections into a single digital portal that can be
managed by Inuit supports local control of that knowledge and increases the possibilities
to apply it according to Inuinnaqtun priorities. While still a work in progress, the Inuinnait
ISPRS Int. J. Geo‐Inf. 2021, 10, x FOR PEER
REVIEW Bank is currently populated with roughly 3000 records and continues to
14 grow
of 20
Knowledge
in interesting new directions (see Figure 8).

Figure 8. An overview of the records contained in the Inuinnait Knowledge Bank’s collection management system. Insti‐
Figure 8. An overview of the records contained in the Inuinnait Knowledge Bank’s collection management system.
tutional metadata for each record are displayed verbatim on the right‐hand side of the screen.
Institutional metadata for each record are displayed verbatim on the right-hand side of the screen.
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various relationships between individual digital records, and easily identify which collec‐
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liking). Through tagging, we hope to eventually implement a unique Inuit content licens‐
ing system, in which users can layer objects with descriptions of cultural protocols to en‐
gage with the collections in both digital and physical form.
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currently housed in a dedicated server at the May Hakongak Cultural Centre in Cambridge
Bay, as an early priority for our digital work was the ability to identify a specific location
when asked by community members where the accumulated knowledge is being stored.
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Controlling the physical location of digital knowledge comes with additional benefits.
A
server linked to a wifi network can give local people faster and easier access to its contents.
It also serves as a gateway for knowledge, allowing community members to decide whether
information should remain exclusively within their community, be shared with neighbour‐
be missing from the original record, or entirely novel material that a user feels should be
ing Inuinnait communities, or be available to everyone using the Internet. This tiered ap‐
referenced alongside the document or object (see Figure 9).
proach is key to fostering the development of local data ownership and sovereignty.

Figure 9. Community submitted records about a loon skin bag help to better position collections within a cultural context.
Figure 9. Community submitted records about a loon skin bag help to better position collections within a cultural
The multiple videos seen to the right of the screen demonstrate a loon bag’s manufacture techniques, Inuinnaqtun termi‐
context. The multiple videos seen to the right of the screen demonstrate a loon bag’s manufacture techniques, Inuinnaqtun
nology, and a host of related information regarding everything from harvesting techniques for loons to cultural prescrip‐
terminology,
and athat
host
of related
information
regarding
tions
for materials
should
be carried
within such
a bag.everything from harvesting techniques for loons to cultural
prescriptions for materials that should be carried within such a bag.
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to decide whether information should remain exclusively within their community, be
shared with neighbouring Inuinnait communities, or be available to everyone using the
Internet. This tiered approach is key to fostering the development of local data ownership
and sovereignty.
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4. Discussion
Over the last 15 years, our Inuinnaqtun mapping program has introduced a novel
language for information-sharing and storytelling among Inuinnait. This language draws
from the age-old contexts of Inuit culture, but also lies squarely in newness and the digital
realm. A major question underlying this work is whether or not this form of hybrid platform
serves as an effective form of communication, in the sense that it can connect a once thriving
cultural ecosystem with new generations of Inuit without first-hand experience of its full
richness, sophistication and fluency. This question recalls the same conundrum of digital
adaptation vs. assimilation brought up earlier in this paper.
The major strength of our digital mapping platforms lies in their ability to document
and preserve the stories and cultural knowledge held by Inuinnait elders. The perspectives
of individuals who spent their formative years on the land—immersed in the fluency of
the Inuinnaqtun language and ecosystem—are both an increasingly limited resource and
essential for carrying forward the intricate network of connections that once threaded the
Inuinnait world into a coherent whole. These contemporary voices are further magnified
through the addition of temporally deeper and geographically dispersed records, in the
form of historical recordings, place names, photos, and material collections. Our platforms
serve to define these remembrances and fragments of information, anchoring them in space
and time so that the richness and depth of the Inuinnait presence in their region can be
visualized and, in many cases, directly heard. When considered as maps, they illustrate
the coverage of Inuinnait knowledge: a topography of convergences between people, land,
and language.
A return to Inuinnait conventions of mapping, however, highlights the need for a
very different form of cartography. Traditionally, Inuit maps were guided by first-hand
experience, encounter, and the stories that these create. They detailed a personal journey
from the vantage of that individual. It is a very different feeling to be physically present in
an Arctic landscape than to engage with it on a screen; the same is true for the handling
of material objects and collections [46]. As much of the world has discovered during
COVID-19 and the shift to virtual meetings, a similar rule applies to our relationships
with other people. Something is always lost with remove. To re-quote Renee Fossett on
the performative nature of Inuit maps [14] (p. 75), is it possible to also think about the
platforms we have produced as “nothing more than incidental by-products of the oral
teaching and learning process”? If so, what does this process entail?
This final section of our paper briefly considers the activities surrounding the creation
and usage of our mapping platforms by Inuinnait as the key ingredient for their proposed
purpose of knowledge transfer and mending the Inuinnaqtun ecosystem. We will begin
with the land. As discussed, landscape knowledge is traditionally passed on through
mentorship by the elder members of a society through activities and the recounting of oral
tradition. The mentee accordingly builds their own landscape ontology by integrating
this knowledge while practicing/gaining their own experience in that environment. For
a digital platform to accurately reflect this relationship, the encounters it provides with
the land must be as real as possible. While we have used photospheres to augment
landscape visualization, they do little to capture the full sensory and physical immersion
that would traditionally accompany learning in, and from, a place. The critical element
of communicating connectivity between places is also missing—of understanding an area
not as an individual location, but as one part of larger network of places. To better align
our platforms with these cultural understandings of place, we ultimately need to move
them offline. We continue to look at the ways in which land knowledge within the Atlases
could be integrated with GPS and inReach technologies as a way for users to access and
contribute to digital content about locations while being physically present.
Fluency of language is a similar issue. Like land, language does not exist as a series of
isolated points or words. It is dynamic, highly fluid and context-specific. Our platforms
have targeted the accuracy of language through spoken-word functionality, and the ability
of users to build upon historical fieldnotes, collection records and institutional metadata
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with Inuinnaqtun equivalents. We have introduced videos and audio transcripts created in
the Inuinnaqtun language as supporting documentation for digital records. However, in
order to thrive, the Inuinnaqtun language needs to transcend the screen and enter daily
use and application. This has become our new focus for the platform. In 2018, PI/KHS
began a pilot program in conjunction with its Fifth Thule Expedition Atlas to translate the
Inuinnaqtun recorded in Knud Rasmussen’s ‘Intellectual Culture of the Copper Eskimos’ [7]
into a more accessible script. Ramussen employed a personalized orthography based on
Western Greenlandic, which made the Inuinnaqtun terms he recorded all but unreadable
to Inuinnait. A team of language experts across the Inuinnait communities was organized
to begin extracting and translating Rasmussen’s script, transcribing Inuinnaqtun songs
and stories [44], and create terminology for entry into a separate Nunaliit-based platform
designed as virtual Inuinnaqtun lexicon [47]. The importance of this translation work
for the Inuinnaqtun ecosystem lies in the fact that it put language back into circulation;
old songs were re-sung during drum dances, past stories were made new through their
retelling, and terminology was mined for technical nuance to enhance the accuracy and
scope of current conversations. This provides a strong example of how our mapping
platforms can serve as a resource to connect speakers and resituate language in the real
world rather than in digital space.
Last, but not least, we would like to consider if and how our platforms contribute to
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Figure 10. A Cambridge Bay student is partnered with Mabel Etegik to assist with navigation and
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content entry in the Kitikmeot Place Names Atlas.
5. Conclusions

In seeking out new approaches for mapping and reconnecting the Inuinnaqtun eco‐
system, it is important to recognize that our ambitions do not lie in revolutionizing the
ways that Inunnait tell their stories, engage with one another, or learn from the land. These
practices have been honed for centuries and have no room for improvement. The ultimate
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5. Conclusions
In seeking out new approaches for mapping and reconnecting the Inuinnaqtun ecosystem, it is important to recognize that our ambitions do not lie in revolutionizing the ways
that Inunnait tell their stories, engage with one another, or learn from the land. These
practices have been honed for centuries and have no room for improvement. The ultimate
aim of this work is to widen the pool of content for future listeners and learners; to broaden
the perspective of new generations with the stories of the old. While real-world experience
and engagement remain the best ways for Inuinnait to understand and repair the intricate
connections of their culture’s ecosystem, should these mechanisms fail due to the widening
gaps between generations, the pressures accompanying urban settlement, and the balance
of local and global identities, we believe that a carefully designed cartographic application
can provide both a beneficial repository for Inuinnait knowledge and the common focus
required to renew its circulation in daily life.
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