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Abstract

The Canadian Integrated Ocean Observing Systerug€]l3@S)dtenal online platform for sharing,
discovering and accessing ocean data collected in Canada. Data that is integrated into CIOOS is
and nationally. CIOOS Atland@fdhree Regional Associations, is focused on the integration of oceal
data from the Atlantic seaboard, a region spanning from Labrador to Maine (USA). Within this regic
many Indigenous edastahg communities that haveaaetakieas and stewards of the land(s) and ocean(:
for thousands of years. CIOOS Atlantic is dedicated to building partnerships with researchers, scier
of expertise in ocean sciences. Building these relationships invaligeshecogamitestpity a special
role in the area of ocean stewardship and care, as they have held an innate relationship with the na
since time immemorial. As such, CIOOS Atlantic is exploring ways to develop relasionships witl
communities in Atlantic Canada, including through developing an understanding of how Indigeno
Ecological Knowledge (TEK) can be successfully coordinated or utilized alongside western scien
study serves to exploreatgkatmations with Indigenous communities, specifically addressing the
coordination of TEK with CIOOS. This is done by looking at various methodologies, such Participat
CommuniBased Research and Structured Decision Wl&dbogatarel projects, including cases where
TEK has been collected, digitized and the meta(data) has been made open under some or all the
(Findable, Accessible, InteropdyabldeRE his study also highlights enabling tiaaipcotitabote

to successful outcomes in digitization, and mitigation measures to avoid the decontextualization of
cedevelopment of research objectives, respect of community ethical guidelines, and acknowledge
propertyghts. Concluding recommendations for CIOOS Atlantic are primarily value and process b
than action based.

Keywords:Collaborative Relations, TEK, Traditional Ecological Knowledge, Indigenous
Traditional Ecological Knowledge, Data Explomaigitization, Indigenous Knowledge, Ocean
Observation

Introduction of knowledge. One of the most notable factors
In its most basic form, Traditional is the inherent nature and relationlaiped
Ecological Knowledge (TEK) is a living process of TEK. Unlike the objectivity of
understanding of how the world works. There western scientific ways of knowing, TEK
are many factors that make TEK a unique form acknowledges that people hold close
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relationships with all living beings, making
them inseparable from the natural
environment. Most common definitions
emphasi ze
Knowledge represents the  collective
knowledge of all people from a (tribal) area that
has come through
(Living Traditions, 2013). Others note that
TEK is a feeling of responsibility for future
generations, explainingh at we
everything that

these varying definitions, it is clear that TEK is
beyond just one way of understanding how the
world works. TEK is embodied by many

different principles and values that may vary
based onhte knowledge holder. Some of the

most common principles include

responsibility, respect, reciprocity and
connectivity each other and the

environment. Indigenous Traditional

Ecological Knowledge recognizes that
Indigenous people hold unique relationships
with the land and waters as their original
caretakers. These relationships make TEK
difficult to define, as traditional knowledge
means something different to each person,
each community, and each carefaker.
International declarations acknowledge that
ocean observing communities need to formally
recognize the traditional knowledge of
Indigenous peoples (Canadian Indigenous
Declaration, 2019). This includes learning to
respect each otheros
working together to establish meaningful
partrerships. Recognizing the importance and
value of TEK, CIOOS Atlantic is working to

build meaningful, reciprocal relationships with
Indigenous communities in Atlantic Canada.

to

1
It should be noted that throughout this literature review TEK refers to a body of

environmental knowledge encompassed by Indigenous peoples. Indigenous
peoples refer to the original inhabitants of a particular place. Indigenous in Canada
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0 0 w e ocedm a stiknge tawmd management,
C 0 me sprorhotiny callaborative dpportunitiBseasnpng t e

The Canadian Integrated Ocean
Observing System (CIOOS) is designed to
increase dcovery, access and-use of

ibrfala tEcologicdlr a ddeanographic data for various users across the

nation. This involves ensuring that data
integrated within the system is Findable,

g e n Accessible,0 mteroperable r andt-uRahle 6

(FAIR) (Wilkinson et al., 2016). These
principles servi® actively support productive
while

ocean sectors. CIOOS Atlantic is one of three
Regional Associations (RAs) that make up the
ocean observing system, along with the St.
Lawrencerad Pacific RAs. CIOOS Atlantic is
committed to the development of a data
management and dissemination approach that
meets the needs of local oceanographic
communities and contributes to global ocean
observing initiatives. Key aspects of CIOOS
include an dime open access platform and a
team of staff who are focused on building
collaborative  relations  with  different
organizations, agencies and communities.
Given the oceanographic nature of CIOOS,
respectful engagement with Indigenous
communities is essehfiar meeting the goals
that CIOOS has proposed. Furthermore,
Indigenous communities may benefit from
data sharing and collaboration, as it can work
to inform communities about ocean observing
activities taking place in their traditional
temitariess Othdr advamages i farg coastal d
Indigenous communities include access to
digital infrastructure and online tools and
resources to help manage their own ocean
observing data. To explain, CIOOS provides a
network to facilitate knowledge exchange

is an umbrella term that refers to First Nations, Inuit and Métis peoples; the original
inhabitants of Turtle Island, each with their own distinct cultures, histories and
values.



between data contutors and users of diverse  approaches have been extractive, Eurocentric
groups and organizations. This could include ard unethical, causing an understandable
both TEK and western scientific data mistrust between ndndigenous researchers
depending on community needs and desires. and Indigenous partners (Wiwchar, 2000).
This literature review serves to explore Other barriers include a lack of financial
successful initiatives where TEK has been resources and institutional limitations such as
digitized, while idéifying any risks and time constraints that fail to acknowletige
limitations associated with different projects. nature of meaningful relationship building
This literature review has been conducted in an (Castleden, Morgan & Lamb, 2012).
attempt to address the following objectives: Furthermore, many Indigenous scholars argue
that TEK should not be digitized at all, as the
1) To reveal cases where TEK has been risks of decontextualization are too high
collected, digitized and the meta(data) (Simpson, 2014).
made open undesome or all of the Exploring these chaliges and
FAIR principles limitations is essential to understanding the
2) To identify the important enabling complexity of collaborative projects. The
factors that notably contributed to  concerns surrounding the digitization of TEK
successful outcomes should not be overlooked as they can lead to
3) To identify and explore any risks and the unintentional harm of Indigenous
limitations with the digitization of = communities.
TEK and provide recommendations
for CIOOS Atlantic taconsider based Geographic Contet
on the resources investigated The Importance of Place
Local Traditional Knowledge, Place
This project does not come without Based Knowledge and Traditional Ecological
controversies and complications, as there are Knowledge are terms that have often been used
differing opinions and values held about interchangeably to describe a body of
sharing and accessing Indigenous Traditional knowledge that encompasses people's
Ecological Knowledge. Some of the most relationship to place. Réaglays an important
notable concerns with the digitization of TEK role in understanding TEK, because it relates
include sensitivity of data, intellectual property to how people interact and understand the
ownership, consultation protocols, natural world at a localized level.
decontextualization of Indigenous knowledge CIOOS Atlantic operates on the
systems and the risk of reinforcing colonial Atlantic Seaboard in the traditional territory of
narratives; these concerns are spoken tot he Mi & k ma wt, PassanmaguoddyM a
throughout this Literature Review. The Nunatsiavut, Southern Inuit of NunatuKavut
unchated waters of collaborative approaches and i n the ancestral
make it difficult to know where or how to and Beothuk. Each of these respective
begin. Many researchers and organizations arelndigenous peoples hold unique relationships
unfamiliar with how to appropriately approach with the natural environment in the form of
Indigenous communities as  previous cultural, ecologicand historical teachings
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(which have been defined here as TEK). It Appendix A, figures 2, 3 and 4). It is important
should be noted that accurately identifying the to note that territory maps are best defined by
geographic scopes of the traditional territories Indigenous nations themselves. @IO0S
that CIOOS Atlantic operates in is difficult, Atlantic begins and continues to build
because of the complexity surrounding relationships with Indigenous communities,
geograpic context. For example, prior to these maps may change to more accurately
colonization, Indigenous peoples were able to reflect the original inhabitants and caretakers
move freely within their territory without the  of the Atlantic seaboard.
limitations of segregation by colonial officials.
Reserve systems were not yet imposed on Historical Context
Indigenous peoples that limited themato Trauma in Research Papmershi
singular place within their traditional territory. A history of colonial narratives and
With these changes in territorial freedom, Eurocentric research methods often make it
relationships between Indigenous peoples and difficult to know where or how to start building
the natural environment have been altered, respectful, meaningful relationships with
making it difficult to define a respectful land Indigenous communities. Similarly, the most
acknowledgement that isnclusive and successful relationships between weste
authentic to Indigenous Atlantic communities. scientific  institutions and  traditional
CIOOS Atlantic is defined by its  knowledge holders recognize the historical and
relationship to the coastal environment. cultural context that precede their
Geographic delineations are therefore a result relationships. There have been cases all around
of Atlantic oceanic boundaries, rather than the world where Indigenous knowledge and
political, provincial or tetorial boundaries. In property has been misused, decontexddaliz
addition, the geographic scope of all three and even stolen by researchers. There are other
CIOOS Regional Associations (Pacific, St. cases where researchers are purely outsiders
Lawrence, and Atlantic) are largely defined by that show up to collect information and leave
Fisheries and Oceans Canada (DFO). without providing any clear benefit to the
Currently DFO has 6 administrative regions, 3 communities of the geographic area being
of which overlap th CIOOS Atlantic and studied (Fidel et al., 2014).
CIOOS St. Lawrence (See Appendix A, figure An article written for theAmerican
1). These DFO regions include: Journal of Public Healtht e s t hat oOr e s ¢
Newfoundland and Labrador, Maritimes been a source of distress for indigenous people
ScotiaFundy and Gulf (Appendix A). Out of  because of inappropriate methods and
respect for the original inhabitants and pr acti ceso (p.22). Speci
caretakers of Atlantic Canada, a gpbgra industry, there have been instancesravh
context map has been included in this report samples have been misused and distributed
that acknowledges the many Indigenous without consent from the communities they
communities of the Atlantic coast (see were taken from (Cochran et al., 2808).

have traveled the world. The Nuu-chah-nulth people waited 15 years to find out
that their blood samples were used for a variety of genetic anthropological studies
Chah-Nulth peopl e of Vancouver Island to learn more about rheumatic diseases. outside the boundaries of what they agreed to (Wiwchar, 2000).

Volunteers provided blood samples to researchers that were later discovered to

3

2
In the 1980s a medical team led by Dr. Richard Ward partnered with the Nuu-



Indigenous communities are often reluctant to Mauna Kea hold spiritual significance and
work with researchers because there is a lot of teachings. All to say that if scientists engaged in
trauma associated with past ficas. The an ethical way, communities may be less
article concludes with recommendations for all reluctant to share some of their valuable
academic researchers to undertake when ecological knowledge that can gebareas of
working with Indigenous communities. This both environmental and cultural significance.
includes recognizing that participatory research Similarly, western science could have been
may not use a lot of the western scientific used in a different way to work with
methods that researchen® accustomed to Indigenous communities, that could very
(Cochran et al., 2008). It is also important to possibly, have similar goals in understanding
acknowledge that honesty and transparency arethe world around them.
key to building healthy, ethical relationships. Unforturately, there are many research
The environmental field is no methods and approaches that western
exception to these patterns of mistrust scientists have yetto recognize as harmful. For
exemplified by healthuslies. For example, example, an article by Montana University
Mauna Kea, on the big Island of Hawalii, is a associate professor Dr. Vanessa Simonds,
tremendous shield volcano that remains the notes that the analytical aspect of western
tallest mountain on Earth (LaFrance, 2015). scientific esearch ~methods can be
Currently, the mountain has become a huge dehumanizing to Indigenous ways of knowing
area of tension between native Hawaiians and by picking apart their knowledge, traditions
astronomers, abd University of Hawaii has  and stories (2013). Specifically, researchers
proposed to build a $1 billion observatory have collected stories from Elders purely for
known as the Thirty Meter Telescope (TMT) the purpose of picking them apart and
directly on top of the sacred site (that already analyzing thenSimonds explains that there is
has 13 other telescopes). In addition to holding an absence of published guidance for the
extreme ecological and astronomical process of decolonizing research, noting that
significace, Mauna Kea holds cultural and scientists must work towards being constantly
sacred meaning to the native Hawaiians who reflective of their actions (Simonds &
have cared for and occupied the area for Christopher, 2013). As we continue to
thousands of years (Witze, 2020). It is no deconstructrad decolonize harmful practices
coincidence that ecologically significant and in scientific research, we can foster a more
culturally significant spaces are often the same.inclusive, and reciprocal scientific approach.
This connection reaffirms the ties that One way to avoid harmful research
Indigenous cultures hold to place. In this approaches is to review protocols and ethical
particular case, western scientific astronomers guidelines that have been put in place by
have failed to recognize that native Hawaiians Indigenos communities. For example, The
have developed their own technologies and Mi 6 k ma w Et hics Wat c h,
knowledge systems for navigatingd an appoi nted by the Unamadodk
understanding spatelikewise, sites like Breton University, has a set of research

the two types of science can be done by preceding the word with western.

3 : ) . S
A note on terminology; the word science throughout this literature review is not Language is an important component to decolonizing research.

limited to western academia. In this sense, TEK is consideredcience. Differentiating
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principles to guide studies in a way that will itself is based off of the Ocean Frontier
guarantee the right bweséershipdgs o (R@F®Kkmalwndi g
communities. At theame time, the principles  Strategy, which was created by the OFI
and protocol s ensur e tndigenousNEngademamiwStearinge Committea t e d
fairly and ethically in their participatory composed of nodndigenous OFI staff and
research. A key component within this set of four Indigenous members with an expertise in
protocols includes a consent form and Indigenous research and engagement (OFI,
application to describe how a study will impact 2020).

and/or benef it Mi 6 k maw part iThere pasen pbtser mHaee eollective
Appendix B). This ensures that the research examples of ethical protocols that can be
project is fully understood, and participants reviewed for best general practice. For
understand what they are consenting to prior example, th Assembly of First Nations

to participating. Another important aspect of (AFN), a national advocacy organization

the protocol is language. Researchessleed representing First Nation citizens in Canada,

to describe accommo d &dscreateda resoorce bodklet @rkFirsa Nations
language, culture and community protocols, Ethics. Thd-irst Nations Ethics Guide on Research
including how Mi 6 k maand PAborgipdl eTradiiondl | Knowesge
accommodated in communicating or deriving developed to provide insightful guidance for
consent ( Mi 6 k maw E t hwestarn schfdific cebearches @2l Government
Similar t o t he Mi © k oficals (AEN,hnidg. sThis \Weludes hvarious
Memorial Univisity of Newfoundland has recommendations for conducting research and
recently released a Policy on Researchwor ki ng with I ndigenous
Impacting Indigenous Groups. wayao. | n addestatable that AF N ¢
Recommendations and guidelines include earlylists all of the Aboriginal Traditional
engagement, consensual relationships, ethicalKknowledge Protocols that have been
conduct, reciprocity and research result developed by individual Nations and
distribution. The policy begiby emphasizing communities. Included in this table, and

t hat t he gui de 0wor k specifically ralednttem GIDOS d\itpaetic, is thee
needs of Indigenous communities to be Unama 6 ki I nstitute and
recogni zed as di st i n cConsefvatiasnm Caunch e Principleso uapds 0 ,
furthering t hat 0 e n g #ptocoly Takingt the ftime dto geseacch s
communities early in the research process is guidelines that have already been put in place
paramount 6 ( Mggym2020a)a | forlU mreseachers i tan inform  scientific
Memorial also provides a guideResearch institutions of protocols and principles they
Impacting  Indigenous  Gro{Nemorial may not have considered. It is also important
University, 2020b). Included in this document to nae that individual communities may have

is an overview of how research affects differing guidelines and values that they would
Indigenous peoples. The guide provides like to communicate with researchers. Local
recommendations of responsibilities and context should be carefully considered and
support that researchers should provide when prioritized by CIOOS Atlantic when seeking
working with different communities. The text out these relationships.



CIOOS Atlanic is in a unique position, objectivity, ensuring that researchers are not
as its primary interest is not to extract influenced by personal feelings or opinions.
information but build relationships that work  Whereas, TEK is often geidl by subjectivity,
to serve ocean observing needs. To explain, and is very much dependent on experiential
CIOOS Atlantic does not actively collect data, observations and relationships over time. In
but works with many organizations and addition, western science is often quantitative
partners tht do collect data in order to and represented by numerical data transmitted
populate the online platform. CIOOS is in the by instrumental observations. TEK is often
preliminary stages of relationship qualitativeand represents a body of knowledge
development, so any research objectives will bethat is transmitted orally (Mazzocchi, 2006).
developed with community members, rather These distinctions are important to note as
than presented to them. It is important to note they acknowledge two different ways of
that COOS At |l anti cds ma ndndersandiagsthe avorld, eaphewiH tlyeir own
accessible ocean data platform can be alarmingbenefits. In general, these knowledge systems,
and problematic for Indigenous communities, while distinct from one another, can work
making them reluctant to contribute data. For together to create a more holistic approach to
example, TEK is at risk of being misused and conducting scientific research. This concept
misinterpreted by western scientifisteams. has been c&yepddSasi agw@o
Care must be taken to assure that research
projects align with the needs and interests of TweEyed Seeing

Indigenous communities. With this, it is Wor | d Renowned Mi 6 k m
important to acknowledge that communities Elder Albert Marshall coined thmncept

have their own protocols in place to avoid o T wkoy e d Seeingéd i n 20014
participating in projects thab anore harm Integrative Science & Health, 2004). The

than good. Doing this preliminary researchis concept refers to o0l earn
important to avoid making the same mistakes with the strengths of Indigenous knowledges

of the past. In addition, @®veloping research  and ways of knowing, and from the other eye
objectives and methods is a way of withthe strengths of Westdmowledges and

decolonizing science. ways of knowingé and | ea
these eyes together, f ol

Literature Review (Ermine, Sinclair & Jeffrey, 2004). This

The Approach approach to research has resulted in many

Most definitions agree that science is successful partnerships at the international and
oknowl edge about or s toocat ylevels. fTHese omrts u madude wor | ¢
based on facts learned through experiments environmental work, educational studies,
and obser vatWebsters 2020]. Mehealth saiances and everything in between. For
Interestingly, TEK is based on the same exampleBridging Cultures: Indigenous and Scientific
principles of experiential learning. What Ways of Knowing Naduaebook that provides
differentiates western science from TEK is the examples of positive integrative projects across
normative values attached to each practice. To Africa, the United States, New Zealand,
explain, western scientific methods depend on



Australia and Canatla.Author Glen methods that have been discovered in
Aikenhead, a professor of Aboriginal collaborative projects include: Participatory
Education at the University of Saskatchewan, Mapping, CommunHiBased Research and
writes about integrating Indigenous knowledge Structured Decision Making. Participatory
into school curriculums. Many of the projects Geographic Irdrmation Systems (PGIS) is an
were notd as successful because they involved approach to spatial planning that combines
co-ownership, responsibility and decision community research with digital mapping
making powgrsl. Se&EWwn g @xercises. n Bimilarly, CommuBiased
meant to be one knowledge system consuming Research (CBP) is a research method that is
another. Rather, it encompasses-laaraing conducted with and for, not on, members of a
journey that can utilize multiple approaches to community (Strah et al., 2003). Finally,
gain a better understanding of the world. Structured Decision Making (SDM) is an
Projects thatEyetdi |Siezedomdnibes prozessiar engaging multiple parties
approach vary drastically based on the needs ofin a productive decisiamiented dialogue
the different participants involved. This (Failing et al., 2007). Reviewing these case
literature review will provide examples of studies works to inform CIOOS Atlantic of
OTweoyed Seeingd inimg a cdifierem enblibgy facers dhat have made
case studies that utilize different collaborative collaborative projects  successful  or
approaches in a way that is relevant to CIOOS unfavorable. These examples of TEK
Atlantic. Some common values in many of digitization are not explored for the purpose of
these projects include the four principles of prescribing a method that CIOOS Atlantic
Indigenous research; respect, responsibility, should undertake. Instead they work to
reciprocity and rasdility (Kirkness and develop an understanding lbenefits and
Barnhardt, 2001). These principles work to limitations to digitizing TEK based on
ensure that research is done ethically and fairly.literature and specific examples. In addition,
the FAIR data principles that CIOOS Atlantic
Methodology: serves to implement within the platform may
Exploring  different  digitization be a concern for digitizing TEK. To explain,
projects brings to light different methods used many Indigenous commities are reluctant to
to record, display and make accessible have their TEK readily findable, accessible,
Indigenous knowledge. While there remain interoperable and reusable. Care should be
concerns over digitizing TEK, different taken to understand these concerns and how
methods provide crucial insights into they relate to CIOOS Atlantic as an egata
mitigation measures that have been developed platform.
on an individual basis. Furthermore, these
projects have differing enabling factors that Participatory Geographic Informatgn System
make tem successful and mutually beneficial Plenty of projects in the Arctic North
to those involved. Some of the different have been initiated in an attempt to digitize

4
6l ntegratived in this context does not refer to one knowledge system merging into

another. Instead, it refers to multiple knowledge systems working alongside one

another where appropriate.
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TEK for future generations and current
scientific communities (both Indigenous and
nortindigenous). This demand is largely due to
the environmental pressure of clincitange
that continually impacts coashaklling
communities. This especially true to coastal
communities, whose livelihoods are directly
impacted by our warming climate. For
example, the Nunavut Coastal Resource
Inventory is an initiative of the Fiskerand
Sealing Division of the Government of

pronunciations, meanings and associated oral
traditions of traditional Inuktitut and
Inuinnagtun places. The Atlas functions by
incorporating different layers over a satellite
map with plackased data points (see
Appendix C, figure 4). Each point represents a
data set that includes a name and meaning
associated with the ardinate. Many points
also provide a media component thaiall
users to listen to the pronunciation of the
traditional placeames (Appendix C, figure 5).

Nunavut to create a comprehensive dataset of The technology to complete this project was

Inuit knowledge. The Inventory provides

developed at the Geomatics and Cartographic

information on aquatic and coastal species for Research Centre of Carleton University. The

all communities in the territory (Department of
Environment Fisheries and SwglDivision,
2013). Other initiatives include various
participatory GIS projects with narrations and
oral components to avoid decontextualizing
Indigenous knowledge systérBelow is an

Kitikmeot Heritage Society,communityed
heritage association, has partnerith
Carleton University, to enharteehnology to
support new community requirements
(Kitikmeot Heritage Society, 2D20ke many
other digitization projects, the KPNA serves to

overview of three successful projects that have meet the needs of specific communities.

digitized TEK whilebuilding an opebased
platform of oceanographic and coastal data.

Kitikmeot Place Names Atlas
Cyber cartographic atlases are one
method of digitizing TEK that engages

community members to share and preserve the original

their knowledge in an online setting. There a

Decontextualization is an increasing
concern with digitization projects, as TEK is
preserved through certain methods of teaching
and learning that the i@ scientific realm
might not embody. For example, the KPNA
includes an interactive oral component to keep
integrity and knowledge
transmission alive. Ultimately, this Atlas is a

many different examples of online databases form of preservation that utilizes a western
and atlases that use PGIS as a method for scientific toold record TEK. What makes this

mapping TEK. The Kitikmeot Place Name

Atlas (KPNA) is an interactive map that allows
users to navigate through the Kitikmeot
Region of Nunavut, Canada. The KPNA is the
result of an ongoing program of place name
recording in communities of the region. The
purpose of the project is to preserve

5 ) . . AT

Isolating TEK from its source can be counterproductive. Decontextualization is a
concern that only part of the story is being told; importantly noting that
transmission is as important as the story itself.

8

database unique is an oral component that
allows users to click on different aspects of the
map and listen to audio recordings. Much of
Inuit knowledge, like other Indigenous

knowledge systems, is not written down. As
such, tle recordings allow Elders to share their
knowledge in a way that is authentic and



comfortable for them. Some exampfezrudio
features include pronunciations of traditional

dynamics and other key parameters of arctic
sea iceSiku Atlas, 2017Jhe Inuit Siku Atlas

names, interviews and stories to accompany is an open based platform that allows viewers

different datasets.

In relation to thegoals of CIOOS
Atlantic, the KPNA is a digitized collection of
traditional knowledge that is open and
accessible to all users. Furthermore, the
purpose of the Atlas is to provide users with
information regarding the traditional and
ecological significanckthe region. The Atlas
was created through a collaborative
partnership between Indigenous communities
and western scientific institutions. One of the
most notable factors that made this project
successful is the interest in community needs.
Carleton Uniersity prioritized the needs of
Inuit people (as defined by the peoples
themselves) when developing the technology
to support the project. The KPNA prioritized
gualitative research to populate this project by
incorporating oral histories, and information
that linked people with place. While the goals
of CIOOS may differ from that of the KPNA
project, it is important to recognize the
strength in caleveloping goals and priorities
for ocean observation.

The Inuit Siku Atlas

Reflecting on the vulnerabilityf
Arctic communities, The Inuit Siku Atlas is
another example of digitized TEK that focuses
on environmental observation. Sea ice is a
fundamental feature of the polar environment;
it is also one of the most tangible indicators of
change in the Arctic. Ubing the last two

to learn about Inuit knowledge of sea ice
(6Si kuo) around Baf fi
Atlas has been @®veloped by Inuit experts,
community researchers, and university
researchefs. Community members have
obseved and experienced large amounts of
change in their local climatic environments.
The project aims to document Inuit knowledge
about sea ice for future generations, while
informing the scientific community of climatic
changes throughout the region. Sinlahe
Kitikmeot Place Names Atlas, the Siku Atlas
utilizes several different map layers over a
satellite map to display different features. Some
different layers of the sea ice map include travel
routes, floe edges, ice ridges, cracks, camps,
melts, rels and open water areas. Each layer
allows the viewer to navigate the map and click
on different coordinate points or routes. Once
selected, a sidebar appears that provides more
information regarding the point or route (see
Appendix C, figure 6). The Skilas has four
different platforms (Cape Dorset, Clyde River,
Igloolik and Pangnirtung) that allow users to
experience unique observations made by each
community; respecting the diversity of
traditional knowledge throughout different
regions.

A number of different research
methods were employed to develop this Atlas.
Some of these methods include interviews with
local experts, participatory  mapping,
experiential travel (using the land to teach),

decades, and in the past several years, bothfocus groups, workshops, commubdged

polar scientists and local Inuit residents have
detected important shifts in the extent, timing,

It is important to note that often these categorizations of people may be blurry.
For example, Indigenous knowledge holders may also be trained in western
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monitoring, satelét monitoring and multi
media use. Perhaps one of the most interesting

scientific methods of data collection. Similarly, university researchers may be
Indigenous. Researchers must take care to not dichotomize knowledge holders or
assume their needs based on their profession or defined role.
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components of this Atlas is the recognition of a clearer picture regarding the state of our
Inuit knowledge holders as scientists. For oceans.

example, weather variability, often measured

physical temperature readings, is evaluated byThe Pikialasorsuaq Atlas

the decrease in ice crystal formation on A similar pragct, the Pikialasorsuaq
peopleds faces and p aAfiRs{NoghyVatgrgPolynypAtag) atterapisio | ¢ e
changes that are noted by knowledge holders bridge and represent both scientific knowledge
include changing winds, water temperatures, @nd Inuit knowledge about a critically
precipitation patterns, freezing processes, ice Important Arctic seie feature. The North
thickness and break up timingthis scenario, Water Polynya is a large area ofrpesd
Inuit Quajimajatugangit (Inuit TEK) is the ©OPen water,surrounded by seee cover

accumulation of methods for measuring these (Pikialasorsauq Commission, 2017). The
changes. polynya is located in the northern part of

Baffin Bay between Arctic Canada and

Every component of the Siku Atlas Greenland. Pikialasorsuaq is the largest
tells a story. The Siku Atlas provides a narrative polynya in the Canadian Arctic and has been
to data that has been captured using noted as one of the ntosiologically active
guantitative and qualitative approaches from regions north of the Arctic Circle
both Indigenous and ndndigenous (Pikialasorsauq, 2020). The area sustains Inuit
scientists. This method provides cultural and with food and resources, making it invaluable
environnental context to research that has for physical, cultural and spiritual wellbeing. In
been conducted through various approaches. addition, it is a rich biologically diverse habitat
This context is crucial to Indigenous for marine mammals, migratory birds, fish and
knowledge systems as it recognizes the plankton.
relationship between people and the The Pikialasorsuag Atlas was born out
environmentlin relation to CIOOS Atlantic, it of the growing concern to safeguard and
is important to daowledge that ocean  monitor the health of the polynya. The Atlas is
observation should not be Ilimited to a webbased platform that contains a variety of
guantitative datasets. Observasatefined as data points, allowing théewer to develop a
0Ot he action or pr ocescmmehensive ndesstangingoflihe ecologicah g o
monitoring some®Oxoidn g and cutusahmmmmaece 6f the polynya. The
2020).What makes the Inuit Siku Atlas so project is a collaboration between Dalhousie
compelling and suwoessful, is the use of Uni versity, the I nuit C
narration to accompany instrumental readings. Pikialasorsuag Commission, KNAPK (The
This approach has aided in building positive Association of Fishe and Hunters in
relationships while providing a comprehensive Greenland) and World Wildlife Fund (WWF),
and useful system of ocean observations for released in 2017.
both Indigenous and ndndigenous One of the most prominent features of
scientists. WHICIOOS currently houses raw  the Atlas is an interactive story map supported
instrumental data, it may be beneficial to by ESRI that allows users to learn about place
explore the addition of qualitative ocean names, sea ice change delineations, Arctic
observations. In turn this may help to provide animals, local uses and +#i@ditional uses.
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For exampl e, by <c¢I| i c¢c kimpogance nof 6 tontexta | canu dienidisha t t |
top of the page, users can view established Indigenous knowledge systems. Tesar et al.

Inuit trails that were digitized from the Inuit explains that without providing proper

Land Use and Occupancy Project (Milton context, a plaeeame may be diminished to
Freeman Research Limited, 1976). simply a point on a map, inevitably leading to
Information to populate the Atlas has been the degradation of meaning (2019). The article
coordinated through a variety of sources concludes with suggested steps for digitizing
including Indigenous knowledge systems, TEK. These steps, include:

western scientific knowledge systems, and 1) Involving Indigenous groups in

previous projects. In addition to the story map designing usable systems
feature, a Opl aoexpiore g t 03) IP@vidang tootextsin a degreesthat is
how different activities may interact (or 6acceptabl ed
counteract) with marine resources in the 3) Developing Intellectual Ryerty
region. This is done by providing several layers policies

of information that can be used to explore the and

space. For example, one can look at overlap  4) Providing guidelines for how to
between undiscovered o the Arctic and interpret Indigenous datasets

narwhal habitat by selecting the appropriate These steps summarize and provide viable
layers on the map (see Appendix C, figure 7). solutions to challenges that may be faced

Users can also download or upload their own through the process of digitizing TEK.

layers to the system. Similar to the goals Further, the article recognizes that despite
proposed by CIOOS, the Pikialasoruag Atlas these mny concerns, the opt
provides usemsith information that can allow  Indigenous knowledge together with scientific

them to make informed decisions regarding an knowledge in a layered atlas can be used to
ecologically significant area such as the ocean.challenge prevailing cartographic

Similar to the Siku Atlas and Kitikmeot Place representations and empower Indigenous
Names Map, the Pikialasoruag Atlas providesc ommuni ti esé (Tesar et a
a narrative to accompany geographictgoin Digital Cartography provides many

and polygons, ultimately providing users with opportunities for recording Indigenous
important contextual information surrounding knowledge. This method has been used

the data they are exploring. increasingly for digitizing TEK in the North,

In response to this project, researchers where territories are facing unprecedented
have noted that 01 nui sociaant environmentalahaegésuWhileythere u r a
and presented, can be employed in the co are many adntages to PGIS, there are also
production of knowl ed gevéral (challenges amdt linaithtions. Ro® 1 9 ,
p. 14). To explain, the article in doairnal of example, having TEK readily findable and
Ocean Technolegplores the ethics and accessible can lead to misuse. TEK
effectiveness of representing Inuit Knowledge exploitation is the misuse of information,
in an online atlas. One of the main concerns harming both communities and the natural
with cyber cartographic a#as is the environment they depenon. To explain,
decontextualization of TEK. Losing the mapping rare habitats or resources that are
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ecologically and culturally significant may lead and methods, digitizing TEK haeb a

to economic exploitation or create new debated subject among many different
pressures on Indigenous communities. scientific and Indigenous communities. In
Similarly, cybercartography raises legal some instances, however, these communities
guestions regarding intelledtproperty rights are the same. Often o0co
and ownership of knowledge (Engler et al., want t o know what scient
2013). These concerns make it difficult to (P. Romer, personal communication, July 9,
determine if digitizing TEK is ethically 202).

appropriate, especially for an epased web Understanding the needs  of
platform, such as CIOOS. With these concerns Indigenous communities includes having an

in mind, there arether ways to collaborate  open mind; acknowledging that scientific and

with Indigenous communities in a meaningful Indigenous communities may be the same or

and reciprocal way. Commusigsed have similar objectives. For example, in
research is one method that has been used bycontrast to many culturally focused cyber
researchers to collaborate respectfully, and cartographic projects, Ocean Networks

reciprocally with Indigenous communities. Canada (ONC), based out of the University of
Victoria, has partnered with community
Community Basedesearch observatories to collect scientific data. Many of

Digitization projects that have been the observatories are owned and operated by
explored thus far in this Literature Review are First Nations communities in partnership with
mostly atlases in which material has been univesities. These  observatories are
organized and digitized geospatially. There responsible for conducting and collecting
have been numerous successful projects acrosanstrumental data on the Pacific coast. There
the Arctic North that utilize multiple are many benefits to Indigenous peoples
knowledge systems to populate hosting their own observatories. For example,
cybercartography. In some instances, TEK has they allow communities to maintain ownership
been digitized to provide ecological context to overtheir own data in their own territories. At
western scientific data that has been collected the same time, it develops an understanding of
using technological instruments  how oceanographic science works in a way that
(Pikialasorsauq, 2020). In other ways T&K h  is beneficial to community members (as ocean
been used to determine where scientists should caretakers). Observatories also provide
look to collect ecologically significant data employment and educational oppuattes
based on Indigenous observations over time supporting local development. Furthermore,
(Siku Atlas 2017). Many cases demonstrate thatthese relationships complement existing
digitizing TEK can be a potential method of marine research activities that can help
preserving  knowledge sys$e while populate data in systems, such as CIOOS.
contextualizing static instrumental data. Others A similar communitbased research
argue that TEK should be preserved through approach has been applied on the east coast
traditional methods of teaching to avoid wi t h t he Apognmatul tdi k |
eurocentrism and colonialist thinking Pr oj ect ) in Nova Scoti a.
(Simpson, 2004). Regardless of the purpose (pronounced abogginahrmahtul-teeg)
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project is a partnership between the Ocean data. Community observatories and the
Trackip Net wor k ( OTN) , UApogodamat mist i kit @r oj ect
of Natural Resources (UINR), and the universities and éiigenous communities work

Mi 6k maw Conservati on together togolledt insBunental data. In many

study culturally and commercially important ways, TEK varies in the role it plays within

fish species of Nova Scotia. The tyesr scientific research. For example, collecting
collaborative study tracks valued aquatic i nstr ument al data in a 0
species in the Ba o f Fundy, a nfalowiBg tsaditiondlov@lues, such as having

Lake, while incorporating the knowledge of respect for samples and other ethical
those who | ive t her e comaipnersnitzt te into ictwal pra2tide3.0 ) .
One of the key approaches to this research is This is particularly relevant to the

usi ngEpydadvoSeeingd to Apeoghamataulbteitdler proj ect .
understanding of the marine environment. Apognmatul t 61 Kk t eam me r
Similar to QICds communi ty dandogskiyhghlightsiher puyrney noting that

t he Apognmatul t 61 k pawob nkr isprojeptmasdmpacied the way
prioritize digitizing TEK. Instead principles | conduct research by encouraging me to really

and ethical protocols of TEK are used to question myself and the position | hold. | had
approach data collection. Recognizing the to confront how I perceive the world and what
diversity of needs and values that Indigenous has influenced my perceptions, practices, and
communities have is crucial to buildng bel i ef s6( Apognmatny] t i k
authentic relationships that go beyond advisory community liaison and field technician for

roles. Many nations may want to protect their Apognmat ul ti 6k, Skyler J
environment but that does not necessarly 0 Apognmatul ti 6k means wo
mean that they are ahtisiness (P. Romer,  one from all corners, not just the scientists, but

personal communication, July 2020). elders, local knowledge holders, and, of course,
Similary, not all academic, western trained t he f i sheagmmanal ( AP &k, 20
scientists are ndndigenous. In some cases, t hi s case, the sharing o

Indigenous communities do not want to works to guide research and partnerships. The
digitize TEK because of the risks and resources crucial enabling factor that has made ONC and

involved. Understanding individual OTN®&6s partnerships succe
community needs, and how they vary, can go ainvolvement and edeveloping research
long wg toward cebuilding relationships. objectives.rl this sense TEK is not collected

Projects such as Aopiocgrporated intd anydsyskem, é s dised to
ONCOs community obs er guadhowr reseasch isaoreuctedeahdehow datal
to as communitpased participatory research is collected. This brings up an important factor
(CBPR). CBPR is a process in which decision regarding the role of Indigenous people in
making power and ownership is shared oceanographic research.
between the searcher and community Academia hagistorically beenon
involved (Holkup et al., 2004). In these Indigenous peoples in Canada rather than by,
particular cases, community members are the for or with them. An article imhe Canadian
researchers that are out on the water collecting Geograpleea | | ed 01 spent the
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tead acknowledges some@l @OS t Atel acrhtaild esnlgews! dft a
CBPR and relationship building. For example, of f on t he right foot d.
finding time for relationship building poses as oDecentering t he Uni
a big challenge (Castleden et al., 2012). ThereCo mmuni ty Basedar&tleear ch
are many institutional and financial limitations that encourages researchers to carefully

that make it difficult to commit to building  consider their research process. Adams et al.
relationships. For example, Masters and PhD ac knowl edges t hat oacade
students often have tim&smto meet in order communities, just as community members can

to reach academic milestones. Similarly, be r esearchersé (Adams e
organizations may not have prioritized funding clarification is crial to understanding

to invest in relationship building. Despite these communitybased research methods. It is also
challenges, the article encourages- non very much reflective of the methods employed
Indigenous and western scientists to critically by ONC and OTN in their collaborative

reflect ortheir own practices to better address projects. Similar to Castleden et. al, the article
unethical research, that has, for decades, emphasizes the importance of including
oplagued I ndigenous c tndigenounsi comraises in @a srdseachd e n
etal., 2012, p.177). Itis important to recognize framework. It is important that CIOOS

that investing in these relationships, providing Atlantic focuses on the oceanographic needs of

time, energy and resourcesiyvelst works to Atlantic Indigenous communities before

serve Indigenous peoples as part of the broader developing collaborative goals. Hopefully, as

ocean observing community. Trust building CIOOS Atlantic continues to engage with

and o6getting to Kkno wdifferant lcommunities, hése needs will s o
valuable uses of time that should not be become more apparent. In addition, it is
underestimated. This article recognizes that important to address the concern of intellectual
partnerships with Indéggous communitiesare pr operty owner shi p, reme
unigue and not always comparable to information gathered from knowledge holders
institutional based relationships that have remains their property and does not become
prescribed timelines and action items. Whileit 6i nt el | eyxcd uafl pmioypemrsi t i
is recognized that CIOOS Atlantic has both et al., 2015, p.7). On a localized level, the
funding and time constraints, prioritizingand Mi 6 k maw Et hi cs Watch has
making space fondigenous peoples may CIOOS Atlantic can undertake to ensure that

involve stepping outside of conventional Intellectual property rights are not violated. As
research methods. In light of this, patience is CIOOS Atlantic continues to build

an important component to building partnerstgs with  Atlantic  Indigenous
meaningful relationships. Developing trust communities across the region, careful

with communities prior to embarking on a data consideration should be taken to ensure local
collection journei not only respectful (one of  protocols and guidelines are followed.

t he four RO s of | ndi genous resear ch) but
encourages the longevity of a relatioriship.

7 . . ensuring research is not harmful to the communities involved (Kirkness &
The four Ro6s of Indigenous research 'n°|“§§rnhércﬁ§dﬁf§.°t' reciprocity, responsibility

and relevance. Being mindful of these values is a way to decolonize science, while
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Structured Decision Making for a broader and more inclusive approach to
Another method of coordinating land us@nd resource decistaraking (Turner
western science and TEK into environnmenta et al., 2008). The paper acknowledges the many

research is Structured Decision Making (SDM). 61 nvi si bl e ® | osses t ha
SDM is an organized process for engaging communities have experienced are due to the
multiple parties in a productive decision undervalued nature of Indigenous knowledge
oriented dialogue (Failing et al., 2007). The in resource planning. Recognizing culturally
literature and case studies integrating TEK into derived values as relevant can work to create
SDM are limited in comparistm PGIS and better alternatives for land use planning that
CBPR approaches. In most scholarly and acknowledge Indigenous rights. In relation to
academic articles, SDM is referred to as a ocean observation, scientific activities, such as
model or approach for analyzing natural data collection, should be done ethically and
resource management decisions. with the input of loda Indigenous

Lee Failing, scholar in public decision communities. Although CIOOS does not
making literature, explores how a structured actively collect data in the field, the platform
decison process can contribute to the does provide a space for data collectors. Care
integration of TEK and western science in should be taken to ensure that the data CIOOS
resource management. Failing (2007) notes integrates and makes accessible, have been
that often TEK, which is referred to as local collected ethically ith the consent of the

knowl edge, i s ouncr it itradifiondl tgrritoryehplédeist ed because i
viewed by scienckomi nat ed pr oc els srelaidn to decision making
(- 48). On the same t o kprecessassnany lmdigenodscommmunitigs batves t

the environmental decisioraking process are  developed their own processes for making
often wuncritically acdeasprs.emigenouspgovkrdgnce systdnmis or i s
crucial observation that reaffirms the traditional government differs basedtbe

i mportance -Eydd 0 S even i congndinity. For example, Kahente Horn
recognizing that knowledge systems should Mi | | er expl ains that the
work alongside one another. It can be harmful making process is participatory based and

and counterproductive to prioritize and claim requires input from multiple community

that one knowledge system is more effective or members (Miller, 2013). Other governance
valued than another. Failing advocates for the systems have hereditary chiefs who inherit the
rigorous treatment of both science (western) responsibilities according to the history and

and values (TEK) in resourcganagement cultural values of their community. The Indian
decisions. Examples are presented in BC, Act of 1876 enforced a governance structure
Canada where stakeholders utilize SDM to on First Nations in Canada known as the

facilitate mutual learnihg. Elected Chief and Band Council System, which
A similar arti cl etill opeeated teddy (IGTINC,aB)i These
I nvisibility to Tr ans goaarnante systeme reay beoar detesrminahten n e

8 ) " -

It is important to recognize that Indigenous peoples are rights holders and not
just stakeholders in decision making processes despite common themes
throughout Canadian decision-making literature.
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how (and if) communities choose to engage used to accurately encompass Inuit
with CIOOS Atlantic. With this, itis important  relationships with the environment. While
to emphasize the value of patience, as these methods were a viable solution for one
community processes for making decisions community, they may not be suitable for

may take longer than desiredrdicgpated. another. Many Indigenous communities have

different methods and ways to preserve their
Challenges knowledge systems that do not require
The Ethical Debate of Research digitzation. Similarly, partnerships like that of

Along with the many methods that ONC and OTN emphasize that community
have been used to digitize TEK and bridge needs should guide research objectives. As
cultures through collaborative projects, there CIOOS Atlantic begins to build and invest in
are notable challenges and limitations that relationships with Indigenous communities,
should be considered. For rayde, these needs and in turn research objsctivié
decontextualization is a common concern become more apparent.
specifically associated with collecting, archiving In another article that explores
and digitizing Indigenous knowledge. Author anticolonial strategies for the recovery and
and Indigenous rights activist Leanne Simpson maintenance of Indigenous knowledge,
expresses this concern in an article called Simpson notes that there is a colonial narrative
oLand as P e.dSanpsom uilizes ( 2t@ digltizing and documenting TEK (2004).
traditional Nishnaabeg knowledge and For example, izing language like
storytelling to advocate for reclamationofland 6 i nt egr at i ngd, 6i ncorpor
as a method for teaching and preserving TEK. (unintentionally) Eurocentric by assuming that
There is concern that presenting traditional western scientists have the right to take a body
teachings through an online venue fails to of knowledge and mold it into a system that
recognize the phgsal and spiritual connection  was developed without the input of Indigesnou
to | and. I n t his s en speagplesdSinfpsony 20043 Bhis mobonly repeatsa t e
generation of people attached to the land and historical traumas of the past but perpetuates
committed to living out our culturally inherent an idea that Indigenous knowledge is a
ways of coming to know, we risk losing what it component of science to fill in western
means to be Nishnaabeg within our own scientific gaps. Digitizing TEK is not the only
systemsdé (Simpson, 2 0 Wwa4 to bpild de@pyocal, meatingeldtiang i on t
CIOOS Atlantic, care should be taken to with  Atlantic communities.  Simpson
understand individual community standpoints emphasizes that Indigenous knowledge
on the digitization of TEK. Many Arctic  became threatened at precisely the same time
communities have embraced the digitization of that Indigenous nations lost control over their
TEK, actively working to ensure thaeith land (2004). It is argued that instead of
knowledge does not become decontextualized. digitizing TEK, academics shouldtivaty
One method that has been used in Arctic work to protect the land and waters. In relation
communities to prevent decontextualizationis t o CI OOS Atl anticds obs.
providing audio components to accompany people have fewer reasons to go out on the
data. Mapping exercises with Elders were alsoland or water, there are fewer occasions for
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children to observe, experience and learn from On an international level, the United

the natural world. As aesult, qualitative Nations Declaration on the Rights of
observational data is threatened. Simpson Indigenous Peoples (UNDRIP, 2007)
(2004) concl udes, st aspedicplyoaddrasdee Indigermouskrigitsvioe d g ¢
that there are situations where documenting knowledge and place. For example, Article 11.1
Indigenous knowledge may be helpful in o f t he UNDRI P states t
preservation, | challenge academics and peoples have thght to practice and revitalize
knowledge holders toittk critically about the their traditions and cu:¢
process of documentatAmmhi dbled 01 8. 1 haysbdrigs nd h a
(p.384). These articles surface important have the right to revitalize, use, develop and
sensitivities that are important for CIOOS transmit to future generations their histories,

Atlantic to be cognizant of. languages, oral traditions". In redagn of
Indigenous connectivity to the natural world,
Intellectual Ownership Article 25 acknowl edges

In addition to the many concerns peoples have the right to maintain and
revolving around decontextualization, strengthen  their  distinctive  spiritual
digitizing TEK also raises the concern of relationship with their traditionally owned or
intellectual ownership. Out of this concern otherwise occupied and used latatgiories,
there have been international, national, and wat er s and coast al seas
local declarations that address the importancer e sponsi bi |l ities t o fut
of intdlectual rights for Indigenous peoples. relation to the digitization of TEK, Indigenous
For example, the First Nations principles of peoples have the right to maintain, control,
OCAP (Ownership, Control, Access, and protect and develop their intellectual property
Possession) acknowledges the right of First over traditionaknowledge. Recognizing these
Nations communities to own, control, access important assertions can allow CIOOS to work
and possess information about their people alongside Indigenous people to develop goals
(AFN, 2007). This includes all aspects of and research objectives. Similarly, the Aha
research and information management Honua Declaration specifically speaks to ocean
processes that impact them. OCAP strives to observing scientific communities.

ensure that information is accessible. First The Aha Howua Coastal Indigenous
Nations must have access to informationand Peop | es o Decl aration,
data about themselves and their communities, Oc eanObs&19 by the 1 ndig

regardless of where it is currently held. Data asserts that oOour existe
about the natural environment should be no and t herefore we (I ndige
exception as it provides First Nations with stewards have a responsibility to our oceans
information regarding the state of their andshorelnecosystemso, foll ow
traditional lands and waters. In this sense, call on the ocean observing community to

CIOOS Atlantic actively supports the formally recognize traditional knowledge of
accessibility of oceanographic observationdatal ndi genous peoples worl d
that can be beneficial to Indigenous there is a mutual understanding that
communities. Indigenous peoples will work alongside ocean
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observers toadvance the United Nations
Sustainable Development Goals. The
Decl aration furthers
observing community to establish meaningful
partnerships with Indigenous communities,
organizations and Nations to learn to further
respect eachtoher 6s ways o]
(Canadian Indigenous Declaration, 2019). This
Declaration specifically speaks to CIOOS as an
ocean observing platform and community.
Initiating these relationships and investing in
this research is part of formally recognizing the
knowledge of Indigenous peoples. To further
answer this call, actions to meet ocean
observing needs must be determined with
Indigenous communities.

Lastly, the International Federation of
Library Associations and Institutions (IFLA)
Statement on Indigen®u Traditional
Knowl edge notes that
protect indigenous traditional knowledge and
local knowledge for the benefit of indigenous
peoples as well as for the benefit of the rest of
the worl dboéd,
both becausé is exploitable and has been
exploiteddé (I FLA, 201
to promote the proper protection and use of
TEK.

CIOOS Atlantic is in a unique position,
where discussions are being held on how TEK
fits into the realm of oceanographic data
integration. These various assertions,

statements and declarations are crucial astheyar c hi v e .

stress the rights of Indigenous peoples. In this

sense, these declarations go beyond just ethicapeople a n d
guidelines and need to be considered withcarepr ot oc ol s 0

to ensure that Indigenoughts, as knowledge
holders, are not violated. Actionable items that
bring to life UNDRIP, Aha Honua, OCAP and
statements on Indigenous knowledge will
become more apparent as CIOOS Atlantic
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embarks on relationship building with
Indigenous peoples. At tikere of digitizing
TEKashouldbe the recadnition of inteltedtual
ownership and consent.

Protecting the rights of Indigenous
Intellectual ownership while actively working
fo pregerve Imdigeangué knowledge systems has
resulted in innovative wekatforms tlat
digitize TEK. One example is a system called
Mukurtu.

OC €

Mukurtu

Mukurtu is one example of a tool used
by Indigenous people, organizations, and
communities to digitize their own data.
Mukurtu (MOOK-00-to0) is a grassroots
project that aims to empowemuounities to
manage, share, and exchange their digital
heritage in culturally relevant and ethically
noircled nmvays (Mukurus 2020)e lekeé CIOOS
Mukurtu is committed to maintaining an open
source platform that is driven by different
partnerships. The core ndate of Mukurtu is

further i ntg buitdhaastmpled to tuse,isscurey and rsafa a b |

platform that is affordable, scalable, and
pdaThbsé$ est althea senits woe kg
interests in maintaining a platform that
provides the public with findable, accessible,
interoperable, redsla data. The Mukurtu
database is primarily used to allow
communities to share and digitize their cultural
heritage by building their own website or digital
Core features i
function that allows users to group different
content toget her
function wused
access within communitie
function that can be used to describe content

about the site. Media metadata allows users to

share narratives, videos and aushgponents

that may accompany different data such as



maps, photographs or artifacts. It is important platform that acts as a tool for communities to
to distinguish that Mukurtu does not digitize use, emphasizing the importance of
TEK, but rather provides a tool in the form of  maintaining Indigenous Intellectual ownership.
a webpublishing platform. This tool allows This could be a potential avenue for CIOOS
communities to shar and publish their Atlantic to explore. Utilizing or replicating
knowledge in a customizable way that suits features of Mukurtu should be dependent on
their own ethical guidelines. The cultural the needs of Atlantic Indigenous communities
protocols function allows communities to and their desire to digitize TEK and ocean
6l ockd their knowl ed ©bservations. appl vy a Orequest
access functiond. Local BExXplormg tleexnany differentconcermse | i n g
system for Indigenou&nowledge, is an challenges and limitations of digitizing TEK is
outcome of Mukurtu that works to protect not to say that itt@uld not be done. Instead,
Indigenous intellectual ownership by providing it is important for CIOOS Atlantic to be aware
Traditional Knowledge (TK) labels. These and cognizant of these concerns before
labels can be used by organizations, institutions pursuing projects. Similarly, potential methods
and communities to safeguard and of mitigation should be discussed with the
contextualize digitized llextions of TK (see communities that CIOOS is working to engage
Appendix C, figure 9). Unlike CIOOS, with. Accessibility and knowledge governance
Mukurtu is not specific to oceanographic are two key concerns that may stem from
information and can be utilized in a diverse CIOOS principles as an openly accessible data
number of contexts. It also gives full platform.
responsibility to Indigenous communities to
decide how they want to pnetsetheir CIOOS and FAIR Data
knowledge and who they want to access it. The FAIR principles are considered by
Accessibility is a key component of many as best practice and standard for data
CIOOQS that can be problematic when working collectors. As aatia platform, CIOOS values
with TEK as it may not be appropriate to openly accessible data and strives to provide
digitize Indigenous data according to cultural users with data that is readily findable
protocols. Mukurtu works around tlssue by (discoverable), accessible (downloadable),
creating a function for communities to lock or interoperable (standardized and compatible
limit access to their knowledge. Most users of with other systems), and reusable (accurate
Mukurtu have created platforms for museum provenance ithin metadata). Some of the
databases, or different projects. With requests benefits of having data accessible and
from Indigenous users, Mukurtu has added an standardized is compatibility and reusability.
Interactive mappingomponent which allows CIOOS data can be used on an international
users to create map datasets that can showcaseacale, striving to be compatible with other
knowledge, similar to a cyber cartographic globally recognizable systems such as the
atlas. The platform has been developed with Global Ocea®bserving System (GOOS) and
several different partnerships between cultural the U.S. Integrated Ocean Observing System
heritage centres, universities and museums. In(I0O0S). Standardizing data involves using
sumnary, Mukurtu is a western scientific similar file formats, vocabularies and tools to
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make information readily available and

ethical ways, while maintaining the integrity of

transferable. Ultimately these objectives allow FAIR data principles. Similarly, as CIOOS

CIOOS b provide a clearer picture regarding

the state of our oceans by minimizing some of needs of

learns more about the omegraphic data
Indigenous communities, new

the challenges of data accessibility. CIOOS methods to data sharing may be explored.

strives to make data FAIR by using servers and

software that are opsource and free such as
CKAN and ERDDAP. The CKAN portal
provides CIOOS with a rich cataloguing tool

New data principles, such as the CARE
Principles for Indigenous Data Governance,
have been developed out of the growing
concern regarding Indigenous data sowyeig

for recording and discovering metadata, while (GIDA, 2020). Some mitigation measures for

ERDDAP allows users to easily access and minimizing

download datasets in multiple formats. This

data management approach works to meet the applying traditional

needs of both local communities andalo

ocean observing initiatives. In the cyber
cartographic atlases explored, both the
Kitikmeot Place Names Atlas and the Inuit
Siku Atlas utilize a software called Nunaliit.
Nunaliit is a free software developed by
Geomatics and Cartographic ResearcheCent
(GCRC) of Carleton University. The software
is an opersource template that operates under
a New BSD license as it permits use,
redistribution, and modification by anyone
with no obligation to make the modifications

available for others. A fundamental
component of the GCRC is that technology to
build and interact with information,

particularly tools and information developed
with public funds, should be free and open for
anyone to use and modify (GCRC, 2020).

With these principles in mind, data

risk of data misuse include
appropriate data training (such as OCAP),
knowledge labels to
accompany data (such as Local Contexts), and
enforcing data restrictions with apprdpria
information aboutwhydata is not openly
accessible. The CARE Principles for

|l ndi genous Data Governan
purposeoriented, reflecting the crucial role of

data in advancing Indigenous innovation and

seffd et er mi nati ono (Exchan
Knowledge and Observations of the Arctic
[ELOKA], 2020, para. 2). It is important to

note that the CARE principles do not advocate
against FAIR data principles. Instead they
serve t o ocompl ement t h
principles encouraging open and other data
movements to consider both people and
purposebo ( EL OKA, 2020,
summary, the CARE principles encourage data

users and collectors to be conscientious of
collective benefit, authority to control,

cannot be fully recognized as valuable unless itresponsibility and ethics (CARE) around data.

is shared. By the same token, CIOOS

recognizes that some data is sensitive and Atlantic should work with
cannot be made fully accessible and usable forcommunities

With these considerations in mind, CIOOS
Indigenous

to develop a clearer

all. In these cases, sensitive data has a higheunderstanding of data sharing sensitivies.

risk of misuse and exploitatiddbne goal of
outreach with Indigenous communities is to

gain an understanding of how CIOOS can CIOOS Recommendations

work with sensitive data in appropriate and
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Out of this research and Literature 6) CIOOS Atlantic should consider

Review there have been several noted tsenefi engagement meetings to better

challenges and limitations to digitizing TEK. understand I ndigenous
Many communities and organizations have ocean observing needs on the Atlantic

their own methods to address issues that arise. coastThis may be in the form of

Similarly, there have been many enabling workshops, discussions, or forums.

factors that have made digitization projects 7) Although CIOOS does not actively
successful. Below are some rewendations collect data in the field, the platform

that CIOOS Atlantic should consider when does provide a space for data

working with Indigenous communities and collectorsCare should be taken to

digitizing TEK. ensure that the data CIOOS houses,

has been collected ethically.
1) As CIOOQOS Atlantic continues to build
partnerships with Atlantic Indigenous Future Research
communities, careful consideration Limitations in time and resources have
should be taken to ensure local posed a lot of different questions about future
protocols and guidelines are followed. research for CIOOS Atlantic. CIOOS Atlantic

2) CIOOS Atlantic should consciously is in the preliminary stages of forming
consider research methods employed relationships. As such, opportunities and
to engage with Indigenous peoples, research objectives may evolve over time.
paying close attention to historical Below is a small list of potential research
trauma and Eurocentric tendencies of  projects, opportunities and relationships that
the past. CIOOS Atlantic may find useful to pursue in

3) Research objectives and processes their journey to building meaningful
should be caleveloped with Atlaic relationships  with  Atlantic  Indigenous

Indigenous communities rather than communities.
presented to them.

4) The risks associated with digitizing 1)A Formal Land Acknowledgenten
TEK need to be fully understood. One large challenge within this framework of
This includes paying close care and research is defining an appropriate land
attention to Intellectual property acknowledgement that respectfully
ownership, decontextualization, and incorporates all Indigenous communities
unigue community cearns. With within the Atlantic seaboard. A land
this, mitigation measures should be acknowledgement, and in this case a waters
put in place to avoid the exploitation acknowledgemg& recognizes the original
of TEK. inhabitants of an area. Further, it respects and
Further, acknowledges Indigenous peoples as

5) The digitization of TEK should be traditional stewards of the land and waters.
initiated by or with Atlantic Without the input of Indigenous peoples, it is
Indigenous communities. difficult to determine an appropriate land

acknowldgement that is inclusive and
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acknowledges the living history and
connections  of  Atlantic  Indigenous
communities. To explain, because CIOOS
Atlantic is unique in the geographic delineation
of its regional association, there is a large
diversity of nations that should be
acknowledged. As CIOOS Atlantic begins to
engage with different communities, it may be
useful to inquire about how they would like to
be acknowledged (in the context of being part
of a broader Atlantic region). Developing a
unique land ackmdedgement to CIOOS
Atlantic serves to recognize the rights,
knowledge and practices of Indigenous

partners. Appendix E is a list of potential
contacts that CIOOS Atlantic may be
interested in pursuingncluded with each
contact is a brief explanation of why that
particular connection may be valuable and
relevant, along with publicly available contact
information.

Conclusion

This research is the beginning of a long
journey that CIOOS Atlantic has embarked on
to build meaningful, respectful, and reciprocal
relationships  with  Atlantic  Indigenous
communities. As partnerships begin to form,
the cloudy waters of collaborative apphes

peoples. Similarly, it perpetuates a constant || become clearer. This is especially true in
awareness and mindfulness that we are guestselation to reciprocal objectives that recognize

to a territory that has been cared for by
Indigenous peoples. Sgapendix D for a list

of land acknowledgements that have been
developed by organizations, institutions and
communities within the Atlantic RA.

2) Contact List

Throughout this research journey there have
been many opportunities to connect with
differentscholars, researchers and community
members. Many of these contacts have had
similar experiences and interests in working
with  Indigenous communities. Having
discussions and building partnerships with
people who have pursued similar project
interests haveeen very valuable for CIOOS
Atlantic. CIOOS Atlantic can learn from
others who have had successful or negative
experiences in the field of collaborative
relationg£yadd Seéedwagao
CIOOS Atlantic can gain an understanding of
work that is leeady being done within the
Regional Association and partner
organizations to avoid duplicating efforts and
putting unnecessary pressure on Indigenous
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the coastal and ocean data observation needs
of both CIOOS Atlantic and Indigenous
communities. Care and consideration should
be given to ensure that idng TEK is
initiated and prioritized by Indigenous
communities, if pursued by CIOOS Atlantic.
Further, mitigation measures should be put in
place to ensure the risks of digitizing TEK are
limited. This includes addressing themes of
decontextualizatioand intellectual property
ownership. Many different communities have
developed their own methods to ensure that
these risks do not indirectly harm the
knowledge systems they are looking to
preserve. It is important to note that there is
not a O0sneal ki appfoacho
TEK. CIOOS Atlantic must work with
communities to ensure that the risks and
challenges of digitization do not outweigh the
benefits. Similarly, full transparency should be
valued and prioritized to ensure that both
CIOOS Atlattic, and partner communities,

.undé&dtand whéreg TEK is being housed and

who has access to it.

Some Indigenous scholars and
researchers argue that TEK should not be
digitized as it is impossible to replicate the
transmission process that makes TEK so
unique. In light of this, CIOOS Atlantic should



be open to other alternatives if communities
are not interested in digitizing their knowledge
systems (or if the risks are too great).
Relationships should not be limited to
collecting Indigenous data. A goodrtsfor
CIOOS Atlantic is to host a community

knowledge about the environment and
ecological relationships within them. From a
human standpoint, failing to respectfully
engage with Indigenous people is unethical and
Eurocentri¢ especially given the
oceanographic nature of CIOOS. From a

engagement meeting to fully understand what scientific standpoint, failing to engage with

Atlantic Ocean observing needs consist of for
Indigenous peoples. It should be noted that
CIOOS Atlantic is well on their way to doing
this with a series of hostedsalissions to
engage with Atlantic communities.

Building relationships is never easy,
and there are bound to be challenges,
misunderstandings and frustrations along the
way, but this is not to say it should not be done.
Failing to engge with Indigenous communities
can result in the exclusion of centuries of
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Indigenous Atlantic communities undermines
their value as knowledge holders and scientists
who have held innate relationships with the
natural envinement for time immemorial. All

in all, embracing these concerns and actively
working to combat the challenges of
collaborative relations can actively work to
advance CIOOS Atlantic as an ocean
observing platform and community of ocean
observers.
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Appendix A1 Geographic ContextMaps
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t T ir ndhtabrador
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Figure 1. The geographic scope of all three CIOOS Regional Associations (Pacific, St. Lawrence, and Atlantic) are
largely defined by Fisheries and Oceans Canada (DFO). Currently DFO has 6 administrative regions, 3 of which
overlap with CIOOS Adintic and CIOOS St. Lawrence. These DFO regions include: Newfoundland and Labrador,
Maritimes ScotiaFundy and Gulf. Retrieved from

https://www.dfempo.gc.ca/regions/indesng.htm
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Figure 2. Source: Indigenous and Northern Affairs Canada.
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