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Abstract

First Nations use contemporary maps and mappiolg to resource management
and planning. Maps and Geographic Information 3ystésIS) reflect the values,
perceptions, and priorities of a Western-basedn8teworldview (WBSW). Traditional
Aboriginal values are based in a traditional Abwrad worldview (TAW), which can be
very different from a WBSW. Therefore, maps and @i& impede the communication
of a TAW to resource managers and planners. Thieajtiais thesis was to evaluate and
enhance the capacity to incorporate a TAW in mappimd GIS.

| developed the Geographic Valuation System (G S®pllaboration with
research participants from the Halfway River Aiation (HRFN) and the University of
Northern British Columbia (UNBC). Before the GVSutd be built, we first had to
identify why the HRFN needed a new approach to camaoating their values.
Community research methods were used to identififMRequirements. Iterative
feedback methods supported testing of alternafipecaches to geospatial
representation, namely: review and use of hardoogys and multimedia; investigation
of buffer and weighted polygon approaches; devetyrof GIS capacity and
introduction of a hyperlink tool; creation of arederived from visibility analysis; and
consideration of three-dimensional terrain models.

The research resulted in fourteen principlesdivacted the creation of the GVS:
1) incorporate community-based research methouketdify characteristics of the
geospatial approach; 2) identify and address thteasustainable use of geospatial tools;
3) use a mapping approach that is preferred by HRFIpport and increase their

familiarity and comfort level with maps; 4) idemtiénd incorporate dominant modes of



communication amongst HRFN (e.g., oral languageguBivate an environment where
Elders and other members will recall events, expees and values, particularly during
times of the year when they may not experiencéathe the way they used to directly
(e.g., in winter); 6) identify and record charaigics of Traditional Environmental
Knowledge (TEK) while recognizing that knowledgelaralues may change over time
and vary between individuals and family groupsa@ommodate goals for knowledge
beyond resource management through flexibilityahection, storage, and presentation;
8) situate decision-making power in the communitg ampower elected decision-
makers to make decisions that complement traditid@eision-making processes;

9) control access to TEK and awareness of theitotabf significant locales through
collection, storage, and application of recordedvidedge; 10) maintain ability to
incorporate relevant information from disparaterses; 11) enable HRFN to assess
potential impacts of multiple resource managemeujepts across space and time;

12) provide for compatibility with extant geospatgstems and management
approaches; 13) provide supporting information RAN decision-makers, such as
wildlife habitat polygons, in a way that does natbsume TEK to WBS Knowledge; and
14) use computer systems and software that seevettier principles and have the
potential to grow with changing HRFN, industry,gmvernment requirements. Released
as Open Source software, the GVS is freely andlg@emilable to other First Nations

who may wish to adapt it to their own needs andiregents.
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CHAPTER 1: INTRODUCTION
1.0 Background

First Nation$ use contemporary maps and mapping tools in resonamagement
and planning and as part of a larger strategy pos® encroachment on their traditional
territories (Brody 1988; Tobias 2000a; Candlerle2@03; Gibson 2003; Chambers et al.
2004). Maps and Geographic Information Systems YGi8re designed to represent the
world schematically for specific applications refiag the values, perceptions, and
priorities of Western-based Science (WBS) and a WiB8dview (WBSW). This
worldview can be very different from a traditiorsboriginal worldview (TAWY as
discussed and defined by Hawley et al. (2004).cthieent approaches used by mapping
and GIS may therefore fail to include First Nati@iues in resource management
without first manipulating and altering the contant context of Traditional
Environmental Knowledge (TEK), the life-time accuation of knowledge about First
Nations’ traditional land use, history, and culturle result is that First Nation
participation in resource management may be cansttaand maps and GIS may
contribute to hindering the communication of a TAAfesource managers and planners.

Central to this thesis are ideas about how eackdwiew generates, collects, and

! Halfway River First Nation members indicated preferencei$e of the term “First Nation” in reference
to their community and thus “First Nation” is used whe&etdssing community research with the Halfway
River people. “Aboriginal” is used in this thesis whefereéng to Aboriginal rights and title as well as
when discussing Aboriginal worldview. The terms “Abangg”, “Indigenous”, and “Indian” are used as
appropriate when quoting authors of primary materials anddacyliterature who employed these
expressions. Also, “Aboriginal” is used to refer to Fisttions and Inuit collectively. “Indians” refers to
Indigenous people of North America who are not Inuitiétis. The term “Indians” is considered to be
dated; since the early 1970s it has gradually been replaced biyN@iion”.

%2 The term itself can apply to one system (as in ‘the GiStd the generalized application of the
technology (as in ‘GIS perform..."), and therefore is slagor plural. Abbreviations appearing in the
thesis are presented in Appendix 1 for reference.

% The term itself can apply to one TAW (as in ‘a TAW’)tormore than one TAW (as in ‘TAW mapping’),
and therefore is singular or plural.



transmits data (discrete facts, no context), infdrom (processed and organized data),

and knowledge (state of knowing, insight).

1.1 First Nation Community Mapping Studies

The Traditional Use Study (TU$)yhich demonstrates Aboriginal territorial use
and occupancyemerged during the 1990s as a fundamental compoh&md-use
research in British Columbia (B.C.) (Weinstein 199Tlive and Carruthers 1998;
Weinstein 1998; Tobias 2000b; Chambers et al. 20Rdlated approaches to TUS are
identified by similar terms, with two of the mostramonly recognized being Traditional
Land Use and Occupancy Studies (TLUOS) and LandaddeDccupancy Studies
(LUOS)® Land use and occupancy research originated it3f@8s with projects that
mapped Aboriginal knowledge of Canada’s arctic sulgtarctic, and characteristically
employed community-based research methods to taelfetrecord knowledge with
Elders and other knowledge holders (Freeman 19i&jyB1988; Robinson et al. 1994;
Robinson and Ross 1997; Duerden and Kuhn 1998; $4#m1998; MacKinnon et al.
1999; Roddan 2000; Tobias 2000a). The foundatiaghefTUS approach is the map
biography method, which uses interview questiorssgieed with and by community
members to achieve project goals by identifying mewbrding sites (e.g., burial places,

campsites, game hunt locations), pathways (eails twater routes), and extents (e.g.,

* Throughout this thesis, the acronym TUS representsittigellar or plural form of this term.

® Tobias (2000a: 3) differentiates between “use” and “occupancglabifying that a traditional use area is
one where activities occur and a traditional occupancy are& isammaining habitation locations and burial
sites, and where a First Nation has a stronger knowlddgétore. Typically, use is broader than
occupancy and overlaps to a greater extent with neighbdkrirstgNations.

® Throughout this thesis, the acronyms TLUOS and LU@8eeent the singular or plural form of these
terms.



fishing locales, trapping regions) on map overl@spoints, lines, and areas. Other
participatory research methods such as travelindp@and to significant sites may
complement map biographies.

First Nations may also map their data, informatexmd knowledge for other uses
and reasons beyond use and occupancy studies. Ermeatlal. (2004) identified three
overlapping reasons to describe why First Natiorate maps: 1) to ensure survival of
knowledge; 2) to communicate information about land people; and 3) to contribute
towards managing and planning traditional land® piocess of collecting knowledge
creates other benefits for communities, includiegegating opportunities for training
and employment, increasing political awarenesshadraginal rights, passing of
knowledge from Elders to youth, heightening undarding of traditional relationships to

the land, and affirming the value of TEK and it®Whedge holders.

1.2 Evaluation by First Nations and Resource Manags

Reviews in B.C. and Alberta evaluated the leveduafcess of land use and
occupancy research measured by its effectivendassrease TEK in communities as
well as its facility to provide information valuabfor resource management and planning
(Robinson and Ross 1997; Thom and Washbrook 19@matéin 1997; Weinstein 1998;
MacKinnon et al. 1999; Dickerson and Ross 2000;id®B000b; Markey 2001; Alberta
Traditional Use Study Cross Ministry Committee 2D@Robinson and Ross (1997)
reviewed four Alberta TLUOS and concluded that elghch made effective

contributions towards preserving TEK through idisitig significant sites, recording

" A map overlay is a mylar sheet placed on top of a paper beseHach interviewee marks, with
interviewers, their data, information, and knowledge enntlylar.



ethnographic data, and strengthening relationdbepseen Elders and youth, each fell
short of its goal of generating information thatiicbbe used in resource management and
planning processes. Dickerson and Ross (2000)rdieted that the process of data
collection for TLUOS studies has created positiuecomes for First Nations, but they
found that participating industry resource managersidered that a method to make
First Nations’ information useful by industry andvgrnment for planning was non-
existent. Resource industry interviewees in Mackmet al. (1999) also concluded there
was still a need to develop a suitable approaahciade TEK in resource management.
Thom and Washbrook (1997) expressed that TUS catnilsote towards identifying
cultural areas that are in potential conflict wiélsource management activities, but that
the governmental practice of regarding TUS as cetagland static studies resulted in
the omission of valuable community information. Goumity-based researchers
expressed the view that the process of overlayln§ ®n government and industry
spatial data should only be the starting pointadfatorative planning between First
Nations and external resource managers (Thom arsthb¥@ok 1997; Sharvit et al.

1999). At the inauguration of this study, there watan effective geospatial approach to

including Aboriginal values in resource management.

1.3 Objectives of the Present Study

The goal of the present study was to evaluateeahdnce the capacity to
incorporate a TAW in mapping and GIS as part afiatjproject involving participation
of researchers from the Halfway River First Nat{biiRFN) and the University of
Northern British Columbia (UNBC). This collaboragiproject aimed to increase HRFN

capacity to address proposals for oil and gas dpwetnt in the Halfway-Graham Pre-



Tenure Planning area of the Muskwa-Kechika (MK) sigement Area (MA). Project
implementation was designed to demonstrate topatakers, other First Nations, and
resource planners that the HRFN possesses TEkstadégitimate source of knowledge
which should be incorporated in resource manageamhplanning. Through its focus
on enhancing geospatial capabilities to communidateriginal values to industry and
government, this thesis contributes directly todhkievement of this overall goal.
Additionally, this thesis contributes to the liteng on First Nations mapping in resource
management by describing a way in which First Netican use TEK successfully in
planning processes.

A product of this effort was the Geographic ValoatSystem (GVS). We gave
the word ‘values’ a dominant role in the name @&f gieospatial approach because to be
effective the method had to provide a means toucand reflect HREN values. It was
HRFN traditional Aboriginal values, a central compat of TAW, which HRFN-elected
decision-makers identified as not being adequaitelyded in decision-making
processes. When referring to a TAW in this thasis,not my intent to suggest that there
is one TAW amongst First Nations, or even amond®EN participants. Rather, the goal
of the GVS was to enable the values within the TA®H by Elders and others to be
reflected in the community’s geospatial approactesmurce management issues. As
such, the GVS adds to, rather than operates a&xibense of, other community voices,
systems, and processes. The focus of this studyon@evide a voice for community
members, HRFN Elders, and other traditional knogtedolders, who otherwise were
not well represented in resource management deemsaking.

Before we could build the GVS, we first neededientify what the HRFN



required and to test whether or not elements dtiexj approaches would appropriately
represent these needs and values. Thus, the approdeveloping the GVS was
formulated during the study itself as results wategrated with methodology in an
iterative fashion.

The GVS is not a one-off, HRFN-only system. ltlesigned and structured to be
used by any First Nation that wishes to use it. dp@ication of the GVS involves a
method developed with a First Nation for First a8 and as a methodological approach
and system, exceeds the accompanying software gacée planned the GVS so that it
could be freely and openly available, a key factmtributing to its use among First

Nations.

1.4 Study Timeline

| began thesis design in 2002 and attended miyciiramunity meeting at HRFN
in February 2003. | worked with HRFN participantgiuDecember 2005 to evaluate
whether (a) the geospatial methods used in resonacegement impede the
embodiment of a traditional HRFN worldview into thecess of resource management
and planning; and (b) alternative methods of gettep@ommunication could be
developed that would more accurately articulatditi@mal HRFN worldviews to non-
Aboriginal planners and managers. Work on the Gy &b primary project members
Roslyn Pokiak, Alex Hawley, and myself continue@mewafter the termination of HRFN

community work at the end of Chief Pokiak’s electexn in December 2005.

8 Pokiak’s involvement with this project began as HRFNeesh Coordinator in the spring, 2003. She
served as elected Chief between December 2003 and December @@DBer@s or references to input to
this thesis made by Roslyn Pokiak while elected Chief reféret@ource as “Chief Pokiak”. When
discussing her participation as a research partner in the crefttomnGVS approach, she is referred to as
“Roslyn Pokiak”.



Permission was given by HRFN Chief, Council, andeEs for UNBC researchers to

have access to HRFN TEK during the project.

1.5 Structure of Methodology and Format of Dissertaon

This work had three stages:
1. Identifying and characterizing problems in the ggrvation by HRFN in
resource management that related to geospatial comation;
2. Determining if existing geospatial approaches askkd those problems;
3. Characterizing and developing a geospatial apprtstrenhanced
communication if existing systems were not suitable
The interdisciplinary Ph.D. in Natural Resourced &nvironmental Studies at
UNBC is a fitting context within which to undertalt@s work because this project is not
just about GIS, it is not just about ethnograpimy] & is not just about resource
management: it includes elements of all these sthjeundamental to the success of this
project was the ability of the primary researchrigRoslyn Pokiak, Alex Hawley, and
myself, to apply theoretical knowledge, operatianadertakings, and practical skills
from many areas. Thus, this work was interdiscgynin both its orientation and

development.

1.5.1 Chapter Organization

Context and background are described in Chapteighlighting the need in this

work for effective and meaningful collaboration iwHHRFN and the utility of results to

® Simulated data, comprised of TEK which contains authenéicackeristics of HRFN TEK but for which
the full content and location are withheld, are used in ele@tbroughout this thesis to preserve
confidentiality of authentic HRFN TEK.



HRFN. The research effort started with thoroughifianzation of the principles,
procedures, and protocols of relevant researchmatblodology. This included review of
literature related to First Nations’ maps and mag@iChapter 2) and a review of
community-based research pertinent to this effohiapter 3). This was followed by an
evaluation of resource management issues and ggadtcing the HRFN and an
evaluation of present constraints (Chapter 4).dwolg confirmation that there were
problems related to existing geospatial tools itmgeded the participation of HRFN in
ways considered suitable to the community, a sekebut thorough evaluation of
existing geospatial methodology related to thosblems was conducted (Chapter 5).
This led to the conclusion that no presently ald@aystem was suitable to address these
problems. As a consequence, a new system, the @&&designed and developed as

described in Chapter 6.

1.5.2 Contributions of Author

My frequent use of the first-person plural pronaukescribing this work is an
honest and respectful reflection of the collece¥ert that comprises this work.
However, it is useful in understanding the naturthis collaborative effort and for thesis
review purposes to have a brief overview of somihefspecifics of my role. In
consideration of this role, it is important to rgoee that at all stages | reviewed my
findings and conclusions with the other memberthefresearch team.

Relative to the above, | gathered, compiled, &wvikwed the literature on First
Nations’ maps and mapping and community-based refse@/e enlisted the aid of Erin
Sherry in initiating a community education progrdmat included training of community

researchers. | then oversaw and supervised themgpitation of community-based



research. | compiled and collated all communityegated data. With Erin Sherry, |
obtained and introduced the community to all rehid\data obtained from outside sources
(e.g., archival materials consisting of past redeanth HRFN). | conducted the
evaluation of the existing system of participatadrHRFN in resource management by
personally observing and examining various asp#dise system and by obtaining,
compiling, analyzing, and assessing community igouthat system. | reviewed existing
geospatial technology and systems relevant to HRfdNselected those for consideration
by the community. | collaborated on the design @eelopment of suitable training
procedures and taught those to HRFN participanteatave could usefully evaluate
existing systems. | worked closely with HRFN papints to evaluate those systems,
compiling and interpreting all community input goaticipation. | identified the
principles underlying design and development of#%S. Based on my findings with

the HREN, | contributed to the development at UN&#Ghe software that would form

the core of the GVS and directed and oversaw teomization of that software for the
GVS. | created training materials and providedirag to HRFN staff, wrote scripts,
created the base TEK database for HRFN, collegtedtfack from HRFN participants,
and joined Roslyn Pokiak and Alex Hawley in makprgsentations to industry,

government, and other First Nations.

1.5.3 Communication of Research Results

Fourteen principles were identified leading upht® development of the GVS.
This approach of developing principles was takerim reasons.
First the successful collaboration of this worksvb@sed on open and honest

communication, respect, and trust. This relatignstas established through concerted



effort by all participants to communicate fullyclading a full and honest dialogue
between myself and HRFN participants in which Itcarally communicated and vetted
the findings of my research and the material thatld be presented in this thesis. This
was most readily and effectively achieved by idgitg principles at each stage of the
work that clarified for all participants what wasihd and how it would influence further
development. In this way, HRFN participants codddily follow what was happening,
see how their input and concerns were being adellessid feel comfortable and
satisfied with the whole process. Conversely, | afale to feel secure in my conclusions,
confident that the issues and concerns of the HREN being addressed, and optimistic
that the approach would lead to a successful redrethe constraints on the community
in the participation in resource management.

Second, the creation of the particular resear@m t@volved in this project
afforded an excellent opportunity to document tie@s and processes that would lead to
this type of successful collaboration. The prinesptherefore serve as a blueprint for
HRFN and others who might undertake similar effols a consequence, the principles
are a mixture of protocols for interaction, chagaistics of an operational system, and

guidelines for systems development.
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CHAPTER 2: LITERATURE REVIEW: FIRST NATIONS' MAPS A ND
MAPPING FIRST NATIONS

2.1 Introduction

In Canada, the outcome Delgamuukw vs The Queé&lP93) requires
governments to ensure that Aboriginal rights arteimfanged upon where resource
development or extraction occurs on traditionatiiarrhe Crown is also obliged to
recognize Aboriginal rights during treaty negotas. To fulfill this responsibility, the
B.C. government reasoned that it required an irorgrdf traditional Aboriginal
activities. As a consequence, the B.C. governm@id'S project was developed, with the
eventual participation of 59 First Nations (Weimst€997; Markey 2001; British
Columbia Ministry of Sustainable Resource Manager2é63). The provincial
government funded the program with an expectedooutcthat a confidential version of
the data would be shared with the government ferimiplanning (British Columbia
Ministry of Forests n.d.; Weinstein 1997; Weinst&898; Roddan 2000; Tobias 2000a,;
Tobias 2000b; Markey 2001; British Columbia Minystf Sustainable Resource
Management 2003).

There is disagreement on whether mapping andmxistapping tools empower
First Nations to address resource management issulepede them by restricting First
Nations’ ability to communicate their values, ahd TUS program has received part of
that scrutiny. Some First Nations believe TUS aargd towards benefiting government
and industry rather than First Nations (Weinst&f@7, Weinstein 1998; Tobias 2000b;
see: Alberta Traditional Use Study Cross Ministgn@nittee 2004). First Nations
displayed concern over maintaining the confideityiaf their knowledge under the B.C.

government TUS project model (Weinstein 1998; Mak@01). First Nations also
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expressed apprehension over the practice of predorthy recording cultural information
as sites, which took precedence over delineatitiynyzgys or areas (Weinstein 1997;
Weinstein 1998; Roddan 1999; Roddan 2000; Britislu@bia Ministry of Forests 2001;
Markey 2001; see also Alberta Traditional Use StGdyss Ministry Committee 2004).
Sites were recorded on maps as points (Markey 20@&)nstein (1997) observed that
the emphasis on site-specific data may meet thésnafeFirst Nations whose link to
traditional lands is primarily historic, but faisrst Nations whose use and occupancy of
territory is part of their living culture (Weinstell998). Community researchers also
found that a site-specific representation of TEKtcavenes traditional ways of
describing relationships to the land and ignores#ality that resource development
impacts generally extend beyond site-specific locat(Thom and Washbrook 1997;
MacKinnon et al. 1999; Roddan 2000; Markey 2001ri€aSekani 2006; Nicholas
2006). At the root of this dialogue are notionsvoildview, and this chapter begins by
discussing WBS and TAW and their differing perceps of maps and mapping tools.

To further help inform this debate and the presenk, a comprehensive
literature review was conducted on Aboriginal usenaps and mapping technologies
and on the application of geospatial communicatats that include traditional
Aboriginal values in various applications includi@S within resource management and
planning. Government and industry documents, pokpprts, conference materials,
workshop papers, and relevant websites were indluleumber of dominant themes are
apparent. This chapter also summarizes existingoaphes to mapping First Nations’
data, information, and knowledge for the purpogesxamining the characteristics of

each approach for potential application with theANRConclusions identify the first of
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the principles that directed development of a gatapapproach to including HRFEN

TAW in resource management.

2.2 Worldviews and Approaches to Geospatial Represtation

Worldview is defined as a particular philosophigw of life, or conception of the
world, and is at the root of our perception of cokgy and general ideas (Kearney
1996; Oxford 2005). Worldview defines the filteratigh which the world is interpreted,
and a First Nation’s concept of the world undertlesir TEK. The worldview that
resource management in industrialized culturesadipated upon is WBS, which is
characterized as being reductionist, objective,@ositivistic (Thomas 1995; Casti
2001). A TAW is different from WBS and has beenald®d as dynamic, cumulative,
long-term, primarily qualitative, inclusive, spurdl, and subjective (Sherry and Vuntut
Gwitchin First Nation 1999; Hawley et al. 2004; Mes and Butler 2006). WBS
Management (WBSM) tends to emphasize selectivibaties of the system or items of
interest. TEK may perceive that every element efedhvironment has a spirit, or anima
(Sherry and Vuntut Gwitchin First Nation 1999; Hawkt al. 2004). TEK is community-
based and although not everyone is a holder of ledye, every member of the
community can potentially be one. Knowledge mayp éls held collectively. TEK may
be acquired through teaching involving oral stdtiytg and other ceremonies, and taught
through experiential learning. People are typicdlhgctly involved in the events which
contribute to TEK collection and comprehension (&um 1992; Sharvit et al. 1999;
Sherry and Vuntut Gwitchin First Nation 1999; Hayég al. 2004). In contrast, WBSM
resides in a written culture where one type of gst, those who collect information

and data, are frequently spatially and temporaliyadt from another group of specialists,
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those who analyze and make decisions (Johnson 8282enhoff 1993; Duerden and
Kuhn 1998; Berkes 1999; Sharvit et al. 1999; Shamy Vuntut Gwitchin First Nation
1999; Hawley et al. 2004).

The labeling of TEK as ‘traditional’ is a misnomehen it implies that TEK
belongs to static, primitive, or dying culturesi{deon 1992; Duerden and Kuhn 1998;
Sherry and Myers 2002; Hawley et al. 2004). In,fa&kK is none of these things, but is
cumulative, and as new generations add to it fiogr £xperiences, also evolving
(Johnson 1992; Mitchell 1997; Berkes 1999; Sheng duntut Gwitchin First Nation
1999; Hawley et al. 2004). Further, TEK is primagualitative, which is difficult to
combine with the quantitative data that dominateSNVB Data and information for
WBSM may be collected much more quickly than TEKJ avhen used for resource
management, generally focus on short-term isse&sjve to TEK (Mitchell 1997,
Berkes 1999; Sharvit et al. 1999; Sherry and Vu@itchin First Nation 1999; Hawley
et al. 2004). Because TEK does not easily fit thevanalytical structures of WBS, its
potential contribution is undervalued in resour@agement (Robinson and Ross 1997;
Robinson and Kassam 1998; Berkes 1999; Calamia; M8&Kinnon et al. 1999; Michel
and Gayton 2002; Sherry and Myers 2002; Menzieg4 200

Despite the extensive literature illuminating diffnces between WBSW and
TAW, there are also some similarities, and it mpistic to only examine their
discriminating characteristics (Hawley et al. 200nzies and Butler 2006). Both
attempt to predict what will happen in their sumdings and gather data or information
through empirical observation, which are then ptd context and turned into

knowledge. In addition, TEK holders may perform trolled experiments to increase
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their knowledge of environmental variables andraxtgons (Tsuji 1996; Duerden and
Kuhn 1998; Berkes 1999). TEK holders may be digiulisf the scientific method and
the management system that it supports, just as $8BS specialists are skeptical of
TEK (Hawley et al. 2004).

There is increasing interest in integrating TEK &4BS within one management
system. In Canada, this interest is mainly a réflacf evolving legislation, including
Sparrow R. vs.Sparrow1990), Delgamuukwidelgamuukwy. British Columbial997),
Haida {Haida Nationv. British Columbia Ministry of Forest2002a 2002b), and Taku
(Taku River Tlingit First Natiow. Tulsequah Chief Mine Projec002), which requires
governments to consult with First Nations duringorce management (Sherry and
Myers 2002; Hawley et al. 2004; Marsden 2005). @Galhg efforts are made to integrate
TEK within the governing management structure esslfrequently, through co-
management agreements. How TEK is accommodateddets how management
processes operate and whether they are succddgsicK{nnon et al. 1999; Sherry and
Myers 2002; Hawley et al. 2004).

Both structural and ideological barriers existoonbining TEK and WBS. Most
resource management models propose integratingortdcal knowledge with science
in a manner that subsumes TEK to WBS (Duerden arnthKL998; Hawley et al. 2004).
When attempts are made to put TEK into WBSM, cantedknowledge is reduced to
bits of information or data and TEK becomes seletyiincluded within the planning
process. Hawley et al. (2004) presented the idsaWs resource managers may
consider ‘sound’ information to be science-based, lay corollary, ‘unsound’

information exists from other sources. With chagastics differing from WBS, TEK
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may be considered to be a source of ‘unsound’ mdbion. Further, some First Nation
cultures may not even subscribe to the notionribtural resources can or should be
managed (Parsons and Prest 2003; Hawley et al) 20@4Kinnon et al. (1999) argued
that because of existing barriers, “The objects/aat to reconcile the two worldviews ...
[but explore whether] a framework [can] be credbted allows for agreement on certain
issues without creating ... de-contextualization@anpromise,” (MacKinnon et al. 1999:

28).

2.2.1 Map Images and Mapping are Worldview-Embedded

WBS mapping, GIS, and other geospatial technotogigyinate from WBS
knowledge systems (Turnbull 1989; Belyea 1996; R2080) and represent worldviews
in space and time (Harley 1990; Smith 1999; Rape0? Harley and Woodward (1987
xvi) defined maps as, “graphic representationsftmilitate a spatial understanding of
things, concepts, conditions, processes, or evenli® human world.” This thesis will
adopt a definition that modifies Harley and Woodiadefinition by removing the word
‘graphic’ because many traditional Aboriginal adhas non-Aboriginal maps are
expressed through non-graphic media. In particatzgnitive or mental maps represent
spatial knowledge stored and structured in the nfiodther, McCall (2006) wrote that
mental maps can be represented using ‘memoryscapssunds, smells, and views that
generate memories of places. Maps are communicdéivices between the map-maker
and user, but spatial information also has beemuamicated orally through mechanisms
such as song and dance (Aberley 1993; Lewis 1998nhS999; Turnbull 2000; Morantz
2002).

WBS more often than not dismisses the value afticanal Aboriginal maps since
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they are difficult to interpret from outside the pamaker’s culture (Turnbull 1989;
Belyea 1996). While both TAW and WBSW maps coma wariety of forms, all of
which express how people communicate, view, andgsenvtheir world, locations of
significant features, places, and animals are niyt central to enabling Aboriginal
peoples to sustain their livelihoods, but may alsotain spiritual meaning (Brody 1988;
Belyea 1996; Turnbull 2000; Chambers et al. 20B&amples of different types of TAW
maps include maps created by the MicronesiansedP#tific, who used stick charts to
illustrate connections between islands, emphasiaimgents and swell lines (Aberley
1993; Cogswell and Schiotz 1996; Calamia 1999; Hhultr2000; Ehrenberg 2005). The
Inuit used beach sand and rocks to create repictheir land, scaled by sticks to depict
how far one could travel in a day (Turnbull 198%efley 1993). The Beaver prophets of
northeastern British Columbia produced maps froeandrs detailing trails that led to
successful hunts or that reached heaven (Brody; Big@égton 1988b; Ridington 1990a,;
Ridington 1990b).

At one time, WBS maps were widely considered teddae-free and objective in
their ability to communicate information, but toddngre is significant opposition to this
view (Harley 1989; Turnbull 1989; Harley 1990; Moonier 1996; Wood 1992; Aberley
1993; Johnson 1995; Mark 1995; Sheppard 1995; Mpi2002). Maps represent reality
in a way the cartographer or map-maker chooseshandby represent the worldview of
the map-maker in space and time (Harley 1990; Ma85; Montello 1997; Smith 1999;
Raper 2000; Montello 2002). The determination obwbllects data and information, the
manner in which it is represented, and how a maggésl underlies the power

relationships between map-makers and map user&fR8p0). Former HRFN Chief
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Bernie Metecheah recognized that maps reflectiges/of the worldview that create
them when he wrote the following about maps produmethe B.C. government to

depict boundaries of the Halfway River Critical Qoomity Area:

The territories depicted in these maps have supgatir people for generations

and must do so for generations to come. Becaugesoundamental fact and

because maps of this kimeflect particular cultural and technical biasese

believe it necessary to respectfully impose resbns on the way these maps may

be used (Metecheah 1998: 1; emphasis added).

Maps have been used to impose European concegpaoé on Aboriginals and
to dissemble and destroy the traditional Aborigic@inection to the land (Brealey 1995;
Sparke 1998; Morantz 2002; Morris and Fondahl 20B8) example, re-naming features
and areas of the landscape with European namesggoveffective way for the
dominant culture to claim ownership of the land.itBr(il999: 51) considered that maps
were a tool used by Europeans to colonize spaek, wghere ‘the line’ was used to
establish boundaries and partition the landscdpesiparate entities, and, “... space was
appropriated from indigenous cultures and thenédiback’ as reservations, reserved
pockets of land for indigenous peoples who onceggsed all of it.” Willems-Braun
(1997: 13-14) reinforced the idea that Europeanssipw up categorical divisions for

North America as a way of creating the nation. ldpicted the nation as a body, which

was given flesh to its skeleton as non-nativeesaitint occurred:

The divisions of the survey introduced categorigsvhich the land could be
known and appropriated. ... by constructing discegtiities — minerals, tree,
Indians — these could be apprehended entapart from their surrounding,
displacing and resituating objects within quitendigant, but very different,
orders of significance.

The portrayal of blank spaces on WBS maps isiaiportant. Maps portraying

areas as blank or white, empty spaces become iiatedobas land deemed available for
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exploitation by WBS resource managers unless ibis is countered through other maps
(Turnbull 1989; Brealey 1995; Johnson 1995; Beli@296; Duerden and Kuhn 1998;
Olive and Carruthers 1998; Sparke 1998; Roddan;ZD@lGias 2000a). But even maps
displaying TEK through the use of WBS mapping taoksy under-represent First
Nations use and occupancy of the land. For exampleap may show where salmon

harvesting occurs but not the spawning area (T&nada).

2.2.2 The Role of GIS in Aboriginal Mapping

The dichotomy between WBS and traditional Aboradjimaps is intensified by
the professional appearance of maps produced vitsawhich can make any
representation of data, information, or knowledgpear authoritative and convincing.
Layering of thematic data in a vector data appraseiiewed by many as an effective
way to integrate First Nation information with WB8ormation, specifically by enabling
First Nation, industry, or government decision-nrakke evaluate First Nations land-
based information in a form understood within tlkenchant WBS worldview (Duerden
and Keller 1992; Poole 1995; Connery et al. 1986n3on 1997; Harmsworth 1998;
Calamai 1999).

Inclusion of TUS, TLUQOS, or LUOS information inGlS has become a widely-
established methodological step in land and ocaupase mapping (Johnson 1997;
Tobias 2000a; Candler et al. 2003; Alberta TradaidJse Study Cross Ministry
Committee 2004; Chambers et al 2004; Honda-McNeil.€006). The B.C.
government’s TUS program included digital data asraral component of project
deliverables (British Columbia Ministry of Sustdai@ Resource Management 2003).

Many First Nation mapping practitioners continudaeour GIS over paper maps since
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information held on paper maps is difficult to caamp with data from elsewhere, and
computers allow the user to produce other mapsddd/isualization if available. Other
benefits to GIS use include the ability to provetision-makers timely access to
information, educating First Nation youth aboutoig@ges, and enabling First Nations to
maintain a database of their own information (Reod2@00; Canada-BC 2001).

In contrast, others consider that GIS represetat, daformation, and knowledge
of those users rooted in WBS dominant to that bét because of the inherent
positivism on which GIS is founded (Rundstrom 198Bambers et al. 2004). Rundstrom
(1995), for example, argued that a GIS promotedutiber assimilation of First Nations
into mainstream society because it only enableesgmtation of First Nations
information with WBS approaches, and actually cartds, through its analytical
capabilities, a version of reality which precluddsoriginal representations of space.
Some First Nation practitioners have also expreasedrtainties concerning GIS use
(Canada-BC 2001; Candler et al. 2003). GIS mayeratonsistent with Aboriginal views
of the world, is not always considered to be valeetral, leaves confidential information
vulnerable through centralized storage, and maya®tessively on predictive modelling
(Canada-BC 2001; Candler et al. 2003; Chambers 20@4). Data quantity is frequently
emphasized over culturally accurate representatidW, and noteworthy debate
exists over the ability of GIS to capture and reprag Aboriginal values (Belyea 1996;
Sheppard et al. 2002; Chambers et al. 2004). FUIB18 analysis typically does not
represent temporal variation well, which may beanflict with the dynamic nature of a
TAW. A few First Nations even wonder if GIS sholle abandoned in favour of paper

maps because then their communities can achietiradiaims, including maintaining
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better control of their information and promotingmamunity discussion of values
without being constrained by computer represemataf knowledge (Candler et al.
2003).

Some First Nations have experienced difficultiesntaining GIS use over the
long-term. Issues include: the expense of updatuftyvare licenses, financial barriers to
acquiring government spatial data, the costs aj-@mm training when most staff act in
generalized as opposed to specialized roles, pr@bieaintaining personnel, and the
isolation of First Nations communities from a mayppsupport network (Johnson 1995;
Canada-BC 2001; Williamson and Goes in Center 20@hgdler et al. 2003; Wilson and
Graham 2005; DeRoy 2006). Robinson and Kassam [X8&sed that communities
need to thoroughly evaluate their current as wepmjected costs. There may be a lack
of capacity in communities to perform more compgkcbanalysis tasks (Canada-BC
2001). Corbett (2003) further identified the riklat a community member may become

hired outside the community once trained as a ctenp&I1S operator.

2.2.3 Sources of Error and Perceived Error

A consideration of error also illuminates diffeces of approaches to mapping
(including use of geospatial data) between WBSteadtitional Aboriginal perspectives.
Geospatial error, from a WBS perspective, is megbtgferencing accuracy, precision,
and resolution. First Nations’ mapping adopts thesteons, although they are frequently
incompatible with a TAW. Accuracy reflects the degof correlation between real-
world objects and their mapped counterparts. Mapptresses locational accuracy, both
horizontal and vertical. The application of a WB&pmimay render representations of

relative distance unimportant, such as in the oaseaps illustrating subway routes, but
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many mapping practitioners consider that the vefindion of a map involves the
application of scale and scale-dependent relatipapgldohnston et al. 2000). In a GIS,
where a database may contain feature descripth@esyacy of the descriptors may also
be of interest to data users. Precision exprebgesxactness of measurements. Within a
WBS worldview, precision requirements vary from kggtion to application. For
example, in drafting or engineering work, high psem maps reflect values that record
and display the measurement of an object’s exigiiqgroposed location to within
millimeters. Analysis categorizing data by zip cdoleations require less precision.
Highly precise data do not always indicate highdgwaate data, although precise
recordings may obscure inaccurate information. Réso measures the smallest size
discernable at a particular scale (Aronoff 1993and Yeung 2002).

The act of digitizing points and lines from pap®&ps or overlays can introduce
errors through technological constraints or opereti errors of omission or commission.
Locational error as little as 1 mm on a 1:20,008eb@ap will introduce an additional 20
m error in recording of location (Tobias 2000a; Miry of Forests 2001; Candler et al.
2003). B.C.’s Terrain Resource Information Mappim&IM) is reportedly accurate to
within 10 m 90% of the time (British Columbia Mitvig of Environment, Lands, and
Parks 2001), although accuracy is variable actusgtovince.

Issues of accuracy and precision also arise whaiuping maps. Paper maps
created using digital mapping software are primtetiat a designated scale. Feature
representation on a paper map may or may not aetyirapresent the real-world size of
that feature; for example, a 1/4 cm circle on &Q;200 map would cover 62.5m of the

ground in the real-world. From a WBS perspectiveere a feature like a grave covers a
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specific portion of the ground which can be meadu2.5 m may be too large.

In the WBS worldview, the greater uncertainty wdtita, the more suspect are
decisions made based on it, and in WBS mappingz8diata that are questionable are
labeled as ‘fuzzy’ data. However, defining what stitates error may be culturally based
(Calamia 1999; Weiner and Harris 2003; Gibson 20G4)son (2004) observed that the
accuracy of mapping boundaries reflected perceptodocation determined by the
varying social values of participants. Therefoheré can be marked differences between
WBS and TAW on the interpretation of accuracy aretizion. Words used to
communicate location, such as near or far, cantase cultural allusions (Brody 1988,
Rundstrom 1995; McCall 2006). Further, traditioAbriginal maps may seem to be
confusing to people schooled in the WBS way of inglat spatial representation
because geometry, scale, direction, or topology apgear distorted (Belyea 1996;
Calamai 1999; Whitridge 2004). Features of gregticance in a TAW may be
depicted disproportionably to communicate theiuealithin the Aboriginal culture. For
example, the Ojibway people drew lakes with exudawry spiritual or ecological
meaning on larger scales than their real-world tenparts (Calamai 1999). Similarly,
some Inuit traditional maps have shown places @agr significance larger than other
places, irrespective of their real-world scale (&fuz 2002). Belyea (1996) also observed
that traditional Aboriginal maps focus not on sfie@oints but rather on connectiveness
and pattern between features. Adhering strictWWS concepts of error may lead to a
distortion of TEK and a loss of cultural contexidahe ability to record locations with
greater precision may reinforce the notion in reseumanagement that specific areas are

more valuable than the indistinct territory in beém them.
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TAW mapping may not emphasize the need for spati@liracy, but First
Nations’ mapping within a WBS context must; resharethods may end up being
scrutinized during a court case in our judicialteys which is itself dominated by a
WBSW (Tobias 2000b; Honda-McNeil et al. 2006; Md@4&I06). In TUS or LUOS, the
comparison of individual participants’ map overlags be used to suggest that location
is communicated and recorded relatively accuratdlgn points representing the same
site are recorded near each other (Arima 1976; tJofdBritish Columbia Indian Chiefs
1980a; Brody 1988; Tobias 2000a). Researchers moniat there is little incentive for
members of an Aboriginal hunting culture to liecgnnformation and knowledge are
required for basic survival within a TAW (Union Bfitish Columbia Indian Chiefs
1980a; Brody 1988; Rundstrom 1990; Tobias 2000an@fers et al. 2004). Non-literate
peoples may also have been trained to store intowman their memories for future
recall, much more so than literate peoples (Ari@@6). This implies that information
gathered is ‘accurate’, or at least not intentipnsphurious. Blackstock and McAllister
(2006: 26) discuss the implications of, “scaleraérpretation,” where Elders’
recollections provide a mixture of location-spexififormation as well as a general sense
of the landscape as a whole. Tobias (2000a) predge¢hé view that the level of accuracy
that is acceptable in community mapping projects\vay depending on the nature of the
feature, since elements of knowledge vary fromsiteespecific, such as a cabin, to more
pattern-specific, such as animal hunt sites (sesingtein 1997).

Researchers may use a Global Positioning Systés ) to improve the

accuracy and precision of First Nations’ locatiotiaia. Aporta (2003) recorded details

O'Within this thesis, the acronym GPS represents botkitigelar or plural forms.
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on 400 Inuit place names and 37 trails with a GRs&hinson and Kassam (1998) noted
that the collection of feature locations in thddiasing a GPS is an important step in
validation of local knowledge, but that even withauGPS, projects can still produce
useful maps. Further, Weiner and Harris (2003) ofegskthat restricted access to
traditional territories may prohibit collecting GR8d other field data. Although some
First Nations consider that the confidentialitysajnificant or sacred features may be
placed at risk when precise locations are recomd@dspreadsheet or other computer
document, these risks may be mitigated througlusleeof buffer zones around points,
lines, and polygons (see below) (Candler et al320Dhe dimensions of a buffer,
however, are drawn in a WBSW and thus are largedjeivant to what the mapped

features represent in a TAW.

2.2.4 PGIS and PPGIS

Participatory GIS (PGIS) and Public Participat@Giys (PPGIS) are approaches to
combining WBS mapping tools and methods with comitgtlmased information and
policy structures, and may assist in representatg,dnformation, and knowledge with
accuracy and precision reflective of local intetatiens (McCall 2006). As indicated by
the Open Forum on Participatory Geographic Inforomaystems and Technologies
(ppgis.net), PGIS, “is an emergent practice [dgvedt) out of participatory approaches to
planning and spatial information and communicatitanagement.” PPGIS is a related
term that examines, “how GIS technology could suppoblic participation for [a]
variety of possible applications.” In the literagwas a whole, the two terms PGIS and
PPGIS are frequently used interchangeably, andndiapg on the practitioner, the

definition may underscore practice with or withemphasis on the technical
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representation of community information. One of th&jor characteristics of
PGIS/PPGIS is a significant degree of communityigi@ation, although it is noted that
project outcomes are not always more successfahgivcreased community
participation (Sieber 2006). Schlossberg and Skiuf2a005) state that the terms ‘public’
and ‘participation’ have not yet been categoricdifined (see: Craig et al. 1999;
Tulloch 2003).

PGIS/PPGIS has employed ethnographic methodstowdeommunity use of the
land, including map biography interviews; interviag/ people on tape and/or video;
sketch mapping; satellite image and air photo pregation; forest transect walks; mental
mapping exercises; geovisualization; Participatartion Research (PAR); Bioregional
Mapping; and Cultural Mapping (Aberly 1993; Corki2®03; Harris and Weiner 2003;
Poole 2003; Tripathi and Bhattarya 2004). Muchhef PGIS/PPGIS comes from projects
in so-called developing countries (Gonzalez 19%iyrid and Weiner 1998; Cinderby
1999; Craig et al. 1999; Jordan 1999; Puginier 2@baig et al. 2002; Flavelle 2002;
Hoare et al. 2002; McConchi and McKinnon 2002; Raldiband Callosa-Tarr 2002;
Rambaldi and Van Lanh 2002; Mbile et al. 2003; atip and Bhattarya 2004).
PGIS/PPGIS distinctly emphasize bottom-up or gaassrplanning (Craig et al. 2002;
Harris and Weiner 2003). North American PGIS/PP@i3ects share commonalities
with Third World projects in that the ‘participatjrpublic’ are on the periphery of
centralized power and decision-making frameworksi@et al. 2002).

It is widely accepted that the next step in a FiGlloading the mapped data into
a standard GIS (Rambaldi and Callosa-Tarr 2001 elX@md Gonzalez 2003). In this

approach, cultural information and knowledge theadmes treated like other forms of
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data, such as roads, water features, and proposlddhlgs (Harmsworth 1998; Tripathi
and Bhattarya 2004). Although some practitionedsciate that the strength of
PGIS/PPGIS is its emphasis on conducting high-tyalocial-based community
research rather than a focus on technology, théalions of using a GIS to represent or
model qualitative information and knowledge is mbt€raig et al. 1999). Tripathi and
Bhattarya (2004) argued that a true participatoogcess will consider the impact of

representing data through a GIS at the beginnirigeoproject.

2.3 Geospatial Representation, Manipulation, and Mdelling of First Nations’ Data,
Information, and Knowledge

GIS approaches to representing Aboriginal datarmation, and knowledge
have been implemented by First Nations, academarsultants, industry partners, and
government agencies with the aim to: a) captureraftelct First Nation cultural context,
and b) include TEK in a meaningful manner in derismaking contexts. Methodologies
include combining PGIS/PPGIS methods with multirae@ipresentations of TEK in GIS
and Internet-based mapping, database modellinfgrsudnd site-based overlay, ranked
and weighted modelling, and visualization. Thedaiing section summarizes and

reviews approaches to mapping First Nations’ dafarmation, and knowledge.

2.3.1 Linking Multimedia to GIS and Internet-basddapping Approaches

To counter application of a ‘top-down’ technoldgybottom-up’ social
processes, some researchers have developed apgsdadapture and communicate
community knowledge effectively using multimediadiver and Harris 1999; Craig et
al. 2002; Krygier 2002; Corbett 2003; Harris andiiée 2003; Native 2003; Kingston et

al. 2005). Multimedia are defined in this thesiphstographs, video, text, or audio
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material that are used to express or communicaievgoint. A central component of
Community-Integrated GIS (CiGIS) is the applicatadmmultimedia to capture and
convey community knowledge from a community per§gedWeiner and Harris 1999;
Harris and Weiner 2003; Weiner and Harris 2003)in&teand Harris (2003: 63) argue

that:

Linking narratives, oral histories, photographsying images, and animation to
GIS provides enormous capability to increase nbt the richness and diversity
of the information available but also more clogedyallel the manner in which
communities know or conceive their space.

Researchers also found that multimedia elemengstef€ly supported the capture and
communication of data, information, and knowledgespnted in qualitative forms and
used the GIS software ArcView 3.x to display muéoia elements and to digitize
polygons originally created by participants on papaps during mental-mapping
exercises.

Corbett (2003) studied and evaluated empowernmelinitionesian communities
through application of a Participatory Geographimimation and Multimedia System
(PGIMS)M™ A PGIMS is defined as, “a system for managingemerficing, and accessing
digital information stored in textual image, videmd audio format, using [a] ...
Cartesian map interface as the primary organizalitmol,” (Corbett and Keller 2005:
27). Multimedia capturing community knowledge wasessed through HyperText

Markup Language (HTML) links superimposed on aeifnét-based static map.

™ In his Ph.D. thesis, Corbett uses the term PGIS. ler @hblications, for example Corbett and Keller
(2006), the term Community Information System (ClS)ssd to describe the approach used in Corbett’s
thesis work. CIS is defined as: “digital map-based meitiim information system” (Corbett and Keller
2006: 22).

12 Static maps are posted in .jpg, .gif, .tif or .png fosratd are not interactive unless additional software
tools enable users to modify data and create a new image.
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Corbett suggested that any multimedia data tha¢ wtred in the computer could be
included within the terminology of community geogjnéc information, given that some
participants opted not to use the Cartesian magemastead discussing spatial concepts
through reference to the multimedia records exeklgi Corbett (2003) concluded that
multimedia were an effective way to represent caltteatures, particularly where oral
communication comprised cultural practice. For eplemimages of territorial boundaries
and community members discussing them proved asafid way to encapsulate local
knowledge. The PGIMS was used by the communitiggdeent documentary evidence
of significant events, communicate local informatto future generations, and inform
outsiders of community perspectives (Corbett 2008)iner and Harris (2003) and
Corbett (2003) concluded through their work wittmputer multimedia and Indigenous
peoples that multimedia enable communities to esgtiee way in which they envisage
their space.

GIS software was not used by Corbett in PGIMS bseaf the expense
associated with it, and also because of the interisiining GIS requires. By using freely
distributed Internet browser software, there weardicgensing costs incurred by the
communities involved. The software differed furtfremm most proprietary GIS in that it
did not georeference map images and provided n@otananalytical or query
capabilities. Corbett and Keller (2006) recommernithed part of the participatory
process should involve the design of an appropbase map with community members
since the map image they used was not wholly reptatve of the community’s
perception of the land.

Researchers using multimedia in other projectemiesl that the use of
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multimedia increases the familiarity of locations fisers. RezMapper incorporated
georeferenced layers, aerial photographs, and eesaotsing images with Lakota songs,
stories, and historical photographs (Native 20@3(J32004). Other First Nations use
web-based mapping tools to record, store, and aaekEsmation on their communities
and traditional lands. Static maps can easily Istgubon a website in an image format
(similar to posting a photograph) and are commotherinternet?® For example,
Ecotrust Canada posted a map showing overlappi@g‘Btatement of Intent’
boundaries in support of the treaty process (Boyndal.). The federal government
posted a map showing historical First Nation trdsiyndaries (Historical n.d.). The
Gixtsan displayed a map of house territories (Houdg.

Some Internet maps use static images with linkaher files to communicate
data, information, or knowledge. The Kitikmeot Hage Society produced a place name
atlas which linked files providing translation illabics, a summary of its meaning, and
connections to audio files demonstrating pronuranator each place name (Kitikmeot
2003). The Tuullig Map Project used a static imagkanced with a hillshade image for
its map, and linked files containing informationmace names (Tuullig n.d.). The
Alaska Rural Systemic Initiative Cultural Atlas Rt (Alaska n.d.; Angoon 1999;
Organized 1999) also combined multimedia filesigpldy collections of related First
Nations materials.

A few sites use web-based mapservers, which cogaiens for increased

13 During the research phase of this thesis, static maps wererttieaght type of map on the Internet. As
this thesis was being written and edited, interactive mapssydarly from interfaces using Google Maps
(or digital earths including Google Earth), became more widstd as ease of use and availability of tools
enabling users to place their own data on Google Maps incréasmttition, the availability of high-speed
Internet, which supports the display of larger files saskhe image files used in Google Maps, has
become more widespread.
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interactivity (Mitchell 2005). For instance, Hai$tast Nation (Haisla 2003) employed
both Arc Internet Mapping Server (ArcIMS) and Srivéaap to display its cultural layers
with government geospatial information. The Redd&addlV/AIDs Network GIS project
used web-mapping technology in its efforts to séfvst Nations with treatment and
other information (Lindenbaum 2006).

Many First Nations offer open access to theirssighile some are password-
protected to maintain confidentiality, and othepemate exclusively on a community
Intranet (Alaska n.d.; Angoon 1999). There mayibksrto a First Nation that displays its
TEK publicly over the Internet regardless of whetbenot information and knowledge
is geospatially linked or appears in forms of nmédia. Carpenter and Feldberg (2005),
in their paper on using publicly available informatto assess and manage Aboriginal
risks, identified avenues to information that mayiadustry during their consultations
with First Nations. Noteworthy is their identifican of websites which display First
Nations cultural information as a valuable meamsrfdustry to make, “an initial
assessment of the Aboriginal risks of potentialedi@ement,” (Carpenter and Feldberg
2005:2). Industry representatives may thereforecosemunity sanctioned and posted
information to inform themselves about First Natouiture and values, and use this
information to formulate preconceived notions gkribefore face-to-face consultation

over proposed resource management projects wittstNation begins.

2.3.2 Database Modelling

Approaches to representing First Nations’ dat@rimation, and knowledge have
also focused on database modelling and manipulaBt® store their data in a database

containing georeferenced coordinates as well azigéige information about each
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feature. Inclusion of data into a GIS may requiagténing or simplifying data to fit the
database template and lead to loss of informatizata mining’, to identify information
amongst different layers, is a widely-practicedviaf GIS analysis and may lead to
extraction of fragments, largely void of contextfedv projects with First Nations have
implemented more complex database structures dwongeto represent cultural linkages
between elements, for example by using key termeftect basic relationships between
cultural features (Karjala 2001; Lheidli and McGoe@001; Saab 2003; Karjala et al.
2004). However, a contextual disparity remains leetwTEK and its representation in
these databases because the databases do nogé ¢hetfull cultural meaning of TEK
(Karjala 2001; Lheidli and McGregor 2001; Saab 200&jala et al. 2004).

The challenge to including worldview in a WBS d=tse is not necessarily
limited to a TAW, because representing human kndggewith a computer is difficult
under any circumstances. Schoenhoff (1993: 130rebd that knowledge is,
“contextual, situational, existent, incorporatigenultaneous, experiential — a long list of
adjectives that do not apply to the way in whiclowtedge is acquired, stored, and
retrieved on the computer.” However, when WBS @ataaccessed and used for
decision-making from a WBSW, the person doing sodgswith her/him WBS
understandings that become significant to integpi@t. Furthermore, abstraction tends
to increase across cultures (Schoenhoff 1993).sladon from original research
materials, including interview or video transcripfsElders’ oral narratives, results in
abstraction of data, information, and knowledge lasd of meaning or context (Mensah
1996; Duerden and Kuhn 1998; Candler 2000; Caradlal. 2003). First Nations may

have traditional ways of classifying, but they nieydifferent from the WBS approach.
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For example, Classen (1999) observed that the Redassify plants by odour.
Blackstock and McAllister (2004) recorded that 8ecwepemc language contains words
linking plant communities with elevation changed dhat these classifications were
communicated as part of the Secwepemc oral histadition. Davidson-Hunt (2003)
recounted being told by an Elder that it would seaspectful for him to classify plants
since the Elder knows each plant individually tlgiodnis dreams.

TUS, TLOUS, and LUOS stored within a GIS typicallse relational databases to
store condensed versions of collected knowledge.B.&. government TUS projects
required that data be recorded using one or twal\descriptors for each site, for
example moose, beaver, village, and dry meat (W&im4998; Roddan 1999; Roddan
2000; British Columbia Ministry of Forests 200I)tdrview design was left up to the
communities; however, the government encouragddatmn using points rather than
lines or areas and TUS categories were largelyméated by the government and
provided to First Nations (British Columbia Minigtof Forests 1996; Weinstein 1998;
Roddan 2000; Markey 2001; British Columbia MinistriyForests 2001). From her work
with the Sliammon First Nation, Roddan (2000) fowitd classifications developed by
the government too numerous and not very meaningfabmmunity members.
Weinstein (1998) further observed that the databassy provide a means for the
government to have access to First Nations infdomatithout having to talk to the First
Nations who hold this knowledge, thus potentialaleling the government to make
decisions on behalf of First Nations without fullgderstanding their cultural context.

Calamai (1999) argued that community members atstely participate in the

development of data structures so as to include tievs and values. Categories chosen
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by First Nations may be related directly to theiltaral views and differ from WBS
classifications (Saab 2003). Few projects haveldpeed database categories
interactively with First Nations. In his work wittvo Indonesian communities, Corbett
(2003) reported that categories selected by ppaints using local land use types proved
to be an effective way to include Indigenous cagnibf the land.

Aboriginal linguistic descriptions may reflect anderstanding of space and place
that differs from WBS resource management (Fo48£t6; Calamai 1999; Morantz
2002; Aporta 2003; Whitridge 2004). One succesgmesenting TAW through WBS
databases has been through the recording of Abatiglace names, which reflect
components of Aboriginal knowledge. Place namesrd®eag knowledge of topography
and associations that occur with each place, ssicla@bou migration, can readily be
included in a typical database (Burch 1998; Steetad. 2004; Auld and Kershaw 2005).
Links to audio recordings that demonstrate proratiem enhance preservation and

recognition of cultural values (Corbett 2003; Hauand Weiner 2003; McCall 2006).

2.3.3 Buffering and Site-based Overlay

The use of buffer zones is prevalent in GIS. Busffae typically feature-based
polygons that are created around a point, linpobrgon spatial entity. The use of
buffers is promoted in resource management sinffersumay satisfy First Nations
requirements to restrict information of the exacttions of significant features; a First
Nation with GIS capabilities is able to releas®infation to government, industry, or the
public on only the buffers, and not the actual pgifines, or polygons (Tobias 2000a;
Honda-McNeil and Parsons 2003; Chambers et al.)20@dividual buffers can also be

joined so that a large land area is placed withénluffer, obscuring location specifics.
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The buffers can then be used to estimate impact@rded Aboriginal land use and
occupancy sites through spatial intersection aealgenducted in a GIS (Figure 1).

The use of buffers for protecting confidentialitiysites so easily fits the way that
WBS mapping systems function that government addstry have come to expect
buffers from First Nations, despite the fact th@he First Nations have raised concerns
about their application (Candler 2000; Candlen.e2@03). Buffers preclude taking into
account any value that is expressed outside tleemanined buffer width. For example,
values such as the view from gravesites will natssarily be protected even if a buffer
is placed around the graves themselves. Buffersleiarst Nations’ data to be removed
from a community, where it can be used by induatrg government to make and
implement land use decisions on behalf of a Fiedid.

The buffer distance assigned to features may togaly chosen. Elders
typically have little or no experience in workingtevcomputers and might not fully
understand what is being asked when they are agipedao select a buffer width. The
buffer width may also be determined as an operatidistance and imposed by the
government with no input from First Nations. Furthtbe standard approach to
calculating buffer distance in a GIS is over Euedid distance. Creating buffers that use
frictions as weights might improve the bufferingpess (Ebert 2003); for example,
buffers could be weighted by topography which d@ff¢be way sound travels.

Strongly interrelated with buffering is the praetiof using a GIS to perform
spatial overlays. For example, TUS sites are beffeut to some predetermined distance
and then intersected with proposed managementré&satincluding roads, well sites,

cutblocks, and seismic lines. Locations where ti& Bnd management features
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Buffers are typically assigned an ,
arbritrary value (10 m or 10 km) o -

and follow the shape of the

geometric object they buffer.

' . ' .
\] . .
. ’ .
-~ ’ .
- o . . - .
¢
. . . L]
Point represt-:ntlntg a spof location . , Line representing
(e.g., gravesite, village site, etc.). ' .- ‘ linear feature (e.g.,

trail, trapline etc.).

Figure 1: Buffering spatial objects and analyziagihtersections is prevalent in resource
management and planning. In the example, resouacagers focus on the intersection of the
point buffers representing cultural values with bhéfer around a proposed development. Points
and buffers falling outside this intersection apesidered to be largely irrelevant to WBSM

concerns, although their values may still be impddty the development. In this case, resource
managers use only presence and proximity to dsfgreficance.

intersect are flagged for mitigation (Figure 1)isTapproach to management is not new

and was practiced using paper maps and overlagshefore computer mapping tools
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were popular. For example, Sneed (1978) used papps to represent the zone around
the proposed Alaska Highway Pipeline right-of-wapgrox. 4 km or 2.5 miles) and to
create a probability model of impacted archaeoklmgdes by highlighting the

intersection of known and predicted sites withia bhuffered corridor.

2.3.4 Ranked and Weighted Modelling

Ranked and weighted models are also used to iadtirdt Nations’ values into
resource management decision-making frameworks Chaest Information Team (CIT)
Conservation Area Design (CAD) had the goal to ewnanagement information to
support ongoing planning processes in the Cenwabk North Coast, and Haida Gwaii
Regions of B.C. (Lee 2004; Rumsey et al. 2004 xtilations’ values, originally
recorded as points, were included as weighted polygvith third-order watersheds used
to define polygon extents. Each polygon was giveatsribute reflecting the number of
points, or land use and occupancy site locatiogishpctacre (Lee 2004; Rumsey et al.
2004) (Figure 2).

The approach was criticized by researchers ingbineghe project. For example,
Lee (2004) concluded that the method insufficied@ypicted First Nation cultural values,
since the relative significance of each feature m@gepresented. Menzies (2004: 15)
reported that the, “over-all buy-in of First Natsowas limited,” because of general
worldview-based barriers in integrating TEK and +#dvoriginal information, and these
barriers, “raise[d] concerns about theverall methodology and process of
implementation.”

The Taku River Tlingit Traditional Territory CADwolved interviewing Tlingit

hunters and recording their knowledge relatingotmaf animal species as a means to
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supplement weighted polygons representing landsaag@ecological values
(Heinemeyer 2003; Taku River and Round River 2008¢rviewees also communicated

their preferred land use objectives and strategyielsidentified broad land use zones.

Coastal Information Team Weighted Poly gons Method

Cultural Spatial Analysis

First Nations Community Values
Tota Feanwe Density by Landscape/Seascape

Central Coast
T/ — B 1 YR
P S
—_ o | A Yom .
Ea T _)r! M \.‘_,__;‘ < TR Total
i_\ 2 / W/ i j_uf Feature
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Total Feature Ii}enslt{g.r Calculated by Number of Cultural Sites per Hectare

MModified from: Coastal Fesowrce Mappins 2003,

Figure 2: Using third-order watersheds as boundatiw Conservation Area Design (CAD)
developed by the Coastal Information Team (CIT)gh&d polygons by cultural values (Lee
2004; Rumsey et al. 2004). Shading representeddgaisity, calculated as the number of cultural
sites per hectare. The approach was criticizefafting to capture and communicate the relative
significance of each site (Lee 2004; Menzies 2004).

Conclusions were that the project could have begmaved by incorporating more
extensive mapping of significant and special pld@edu River 2003). Further,

researchers reported that collected TEK knowledge seen to be, “patchy,” and did not
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address issues of ecosystem connectivity as wslIBS methods (Round River 2003:
16).

Norwegian and Cizek (2004) used land use and @raypinterview information
to create weighted polygons depicting the numbéard use activities per Knn the
Deh Cho Territory in south-western Northwest Terrés. Two main approaches, the
guadrat and kernel estimation methods, were apfiedeate weighted polygons
representing density of TEK values across the leaqos. The quadrat method tallied the
number of individual LUOS points falling within dacell of a grid using two grid sizes:
1,000 m (1 krf) (Figure 3A) and 10,000 m (100 kn{Figure 3B). The kernel approach
calculated the number of points falling within dites placed around each grid, using a
grid size of 1,000 m (1kfhand a search radius (or buffer) of 10,000 m (FEgRC).

Both the quadrat and the kernel methods were saftden providing output
which protected the confidentiality of individual$t Nation site locations. The results
could also be combined with non-First Nations’ daithin a GIS. However, the analyses
resulted in considerable variance, as shown irtitemap products (Figure 3) and
summarized in Table 1. Bailey and Gattrel (1998)oized the quadrat method since it
reduces the detail level of data from its origisalirce through the process of converting
points to areas. Norwegian and Cizek (2004: 119ntep that, “many people admired the
aesthetics of the kernel density analysis, [butjas not relied upon in the [land]
negotiations as the actual number of land useiietvn a particular cell could not be
counted using simple arithmetic.” To update thelltast maps, extensive knowledge of

GIS would be required.
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A)

B)

Quadrat Density with 1.000 m Grid

Quadrat Density with 10,000 m Grid

Kernel Density with 1,000 m Grid
and 10.000 m Search Radius

Source: Norwegian and Cizek 2004

Figure 3: Maps from Norwegian and Cizek (2004) mck darker shades represent higher LUOS
values. The spatial extent of TEK values was disgglavariably depending on which method was
used for ranking TEK density under the quadratlkerdel approaches. The quadrat approaches
result in the smallest areas whereas the kernaltgeapproach results in the largest area. Table 1
provides a nhumerical summary of these visually gmeed data. No scale bar was provided in
original source but each frame is approximately &50wide.
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Table 1: Summary statistics of quadrat and kerppi@aches to calculate density of land use
activity. Grid area calculates Krwith land use activity for each method. The figadrat

approach uses a 1 kmyrid size and records the smallest overall ar&® &34 km (Figure 3A).

The second quadrat approach, using a 100dkid size, reflects a larger land area (Figure. 3B)
The inclusion of the 10,000 m search radius inkérael approach results in the largest area
recording the presence of land use activities ([@@LC). The search radius acted to smooth out
variation between cells, and thus the variatiothefkernel method falls between the two quadrat
approaches. The 1,000 keuadrat approach shows the greatest range betwieémum and
maximum values and demonstrates the greatestioaria¢cause its finer grid size captures
higher density areas (Norwegian and Cizek 20040)9-1

Number of Land Use Activities Per Square KilometrgDensity)

Type of Density Analysis Grid Area (km?) [Min Max Mean [Median [Std. Dev.

Quadrat 1,000 m (1 KinGrid

56,534

0.000

1 116.34

Quadrat 10,000 m (100 KinGrid

169,20(

0.0

L

1p

41

A9

.36

Kernel 1,000 m (1 kﬁ) Grid, 199,590 0.0000q41 20.92 0.[78 0[31
with 10,000 m Search Radius

2.3.5 Visualization

Computerized three-dimensional (3-D) visualizasiohthe landscape may create
a more realistic depiction of the landscape thad &@bne and may also permit
community members to consider visual approximatmfizast or future landscapes
(Lewis 2000; Sheppard et al. 2002; Lewis et al.2@heppard et al. 2004).
Visualization models can trigger participants’ mems, and studies have indicated that
Elders who cannot readily read planar maps maygréze places on 3-D representations
of the land (Duerden and Keller 1992; Lewis 200@g3pard et al. 2004). Visualizations
may also empower Elders whose health compromisgsahility to travel on the land by
enabling them to participate more fully in commurdtscussions.

Software to produce computer 3-D visualizatiorsHiost Nations in B.C.

includes ArcMap 8.x or 9.x (or ArcView 3.x) witrsiBD Analyst module, Ecomodeller,
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and World Construction Set. Lewis and Sheppard%pd0r example, used World
Construction Set scenarios (static images) to codemmunity input from the Cheam
First Nation on spiritual and other values as ttegted to forest management. The
process to create visualizations may have a sesgpihg curve and skills are best
maintained through regular use. Most First Natiappers have other responsibilities in
their jobs, so generally First Nations rely on aig¢scontractors to do more complicated
visualization work (Canada-B.C. 2001; Brooks, G:sP€omm. 20 Nov. 2003; Sheppard
et al. 2002; Sheppard et al. 2004).

Computer technology has also been used with Rewibns to create large-scale
visualizations depicting land use and communityngfeaover time. These large-scale
projects are not necessarily maps, but may sugbiorts to map First Nations’ data,
information, and knowledge through their encourageinof community discussion
around values related to place. Two such projeetshee Digital Songlines project with
Australian Aboriginals (songlines.interactiondesagm.au) and the University of British
Columbia (UBC) Ancient Spaces program, which hasgbal of reconstructing an
ancient Nisga’a Village (ancient.arts.ubc). Bothjects require significant computer
infrastructure and a high level of computer knowlkedThe Digital Songlines project
uses proprietary software whereas Ancient Spaas@pen Source software. Each
project aims to use 3-D images as a way of stinmgatommunity discussion and

possible recounting of stories and memories byr&lde

2.4 Summary and Conclusion

The communication of TAW by First Nations to exigrresource managers and

planners is hindered by the practice of represgrteditional Aboriginal knowledge
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through WBS maps and mapping tools. Although egaeltommunity-based research
methods exist to collect knowledge, the inclusibBK with WBS geospatial tools
results in TEK having to conform to WBS rules gbmesentation and communication.
Maps are subjective based on the map-makers wendwartographic messages
communicated from the dominant WBSW will likely méarce notions of power to the
detriment of other views, a practice that is sttkaged when First Nations’ data,
information, and knowledge are represented indegetnaf their cultural context and
meaning. Moreover, concepts of validating the usefs of map content, namely
accuracy, precision, and resolution, originate WBSW. Data, information, and
knowledge that do not easily conform to WBS measerds of credibility are liable to
be misunderstood, are technically difficult to inparate with other forms of data, and
may be discounted.

Existing approaches to representation, manipulaiod modelling of First
Nations’ data, information, and knowledge were swamped and reviewed for possible
application within this project. It is clear thai nne approach is definitive in its ability to
include TAW and TEK in WBS planning processes. S@atential impediments to the
successful implementation of a geospatial appreatththe HRFN were identified from
existing challenges with First Nations, includiegstly software licenses; training and
maintenance of skills; requirement to have outp@ties complete more complicated
work; abstraction of knowledge to a format inconifdatwith a TAW; potential issues
over First Nations’ ability to control and updaezorded data, information, and
knowledge; risks associated with sharing TEK; aidnce on existing concepts and

approaches. But to participate fully in resourcenaggement, First Nations must present
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their views in a format understood by the dominaotidview.

2.5 Principles identified from the literature review central to the creation of a
geospatial communication system:

2.5.1 Principle 1: Incorporate community-based reseh methods in working with the
HRFN to identify characteristics of the geospatiapproach.

Community-based research methods should be entgplelyen working with the
HRFN. These methods may include ones that aredsifaaniliar to HRFN from
previous community studies and should be determwmittdHRFN members during the
planning stages of the project. In addition to faong new or additional information to
guide the development of the geospatial approawhpaunity-based research methods
have the potential to contribute towards the cosadif trust and sharing between external
researchers and community members, and may créselenefits for community
members, including opportunities for members ta aslturally significant locations and
for the transfer of knowledge from Elders to yoflommunity-based research methods
should also be used to receive feedback from @atiog members on the representation

of their TEK in existing and newly developed ged&approaches.

2.5.2 Principle 2: Identify and address threatsgastainable use of geospatial tools,
where feasible (e.g., identify and address trainiagd capacity concerns and issues
over costly software licensing).

Where possible, threats to sustainable use ajebspatial approach and its
supporting technical tools must be identified antigated. Recognition of threats may
occur when identified overtly by First Nation meneor through observation of past
and present patterns of GIS use. Formulation afegjres to mitigate threats should
become an active part of the implementation ofgghespatial approach, for example

through HRFN participation in the development afrimg methods and materials.
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CHAPTER 3: ‘WHERE WE WALK FROM™: UTILIZING PRINCIPL  ES AND
PRACTICES OF COMMUNITY-BASED RESEARCH TO CREATE A
GEOSPATIAL APPROACH FOR INCLUDING FIRST NATIONS’ VA LUES IN
RESOURCE MANAGEMENT

3.0 Introduction

A portion of the title for this chapter, ‘Where walk from’, comes from a
guestion asked at or near the beginning of eadarels interview, when interviewers
would ask Elders ‘Where are you from?’ A rough slation from the Beaver language to
English of the phrasée dots’eh annach; is ‘Where did you walk’ The fact that
Beaver language can conceptualize one’s placegihas the place where one walks
from epitomizes a dominant cultural practice of HRFN people, who were traditionally
nomadic. The impression of walking underlies howRfRattachment to place, which is
conceived from knowledge gained while using theiditional territory*” is central to
HRFN TAW. Different family groups retain strong exgential knowledge of those areas
most familiar to them.

This chapter summarizes methods undertaken toifigamd describe
characteristics of traditional HRFN values. Thesps were taken as part of the overall
goal of designing a geospatial approach that waatdirately communicate these values.
Accordingly, this chapter begins by defining valugsxt, literature relevant to methods

and historical background on the HRFN are summadrigemmunity research methods

14 Other translations discussed amongst Beaver speakbkrdad ‘Where do you come from?’ and ‘Where
are you from?’

5 The ‘traditional territory’, or geographic area and raituesources historically used and occupied by a
First Nation is typically much larger than a First Nat®oréserve lands. Reserve lands are defined as a tract
of land, the legal title of which is held by the Crowet, apart for the use and benefit of a First Nation
(Department of Indian and Northern Affairs Canada 2008mpbell (1996) presents the view that

reserves, unlike the traditional territory, were not desigto sustain a First Nation economically, but to
contribute towards the assimilation of First Nations e mainstream population by eliminating their
ability to live off the land.
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employed with HRFN participants are described. Maemes identifying and discussing
HRFN views on the land are used to summarize dtihally, characteristics relevant
to the description of HRFN values within a spat@ahtext are identified and discussed.
The chapter concludes by identifying principlestcaito the development of a
geospatial approach to communicate Aboriginal v&lnea resource management

context.

3.1 Defining Values

The Oxford English Dictionary defines a value assething having worth or
worthiness (Oxford 2005). Morford et al. (2003:d&fined values as, “core beliefs that
form the basis of individuals’ attitudes and acsigrbefining values is subjective,
variable, and dependent upon one’s viewpoint. \G&hay be intrinsic or extrinsic
(Morford et al. 2003; Hawley et al. 2004) and vawer time or as the opinions of the
value-holder change (Parsons and Prest 2003). Caiynwalues may differ from those
of an individual.

A TAW encapsulates knowledge that indicates whatmportant beliefs and
elements of a culture are (Chambers et al. 2004]éyeet al. 2004). It may not be
possible for those from outside a First Nationdture, or a First Nations person who
does not have strong ties to her/his cultural prestor language, to identify with some
or all traditional values. The literature, howewdrgsses that many Aboriginal values are
closely connected to the land or traditional tergit(Parsons and Prest 2003; Chambers
et al. 2004; Hawley et al. 2004; Wilson and Gral20®5). Treaty 8 Tribal Association
(T8TA) participants attending the Muskwa-Kechikavisbry Board's (MKAB)

‘Incorporating First Nation Values’ workshop asserthat the land is at the very core of
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First Nation values (Cross Country 2003). Treapa8icipants also identified traditional
knowledge, revenue sharing, co-management, arabgieal sites, animals, carving
stones, place names, and traditional routes amdmgjstvalues (Cross Country 2003).
Some participants emphasized that traditional wbamnot be assigned a monetary
equivalent (Cross Country 2003).

Resource management practices in British Columt#aundertaken with direct
reference to specified values, for example, ofviallial species, resource industries,
conservation, habitat preservation, Aboriginal widf economic growth, recreation
opportunities, and sustainability of local commigst Joint planning exercises, in
particular Land and Resource Management PlanniRy/R), were designed to integrate
values from private individuals, industry, commat@&nterprises, First Nations, and
government in consensus-based decision-making elpregesses resulted in identifying
the values that now form the foundation of provahcesource management planning
(British Columbia Ministry of Sustainable ResouManagement 1997). Subsequent
planning procedures and documents to the LRMPs tefie specific objectives and

strategies determined by each LRMP on a zone-bg-basis.

3.2 Security and Release of HRFN Traditional Knowldge

This project was only possible because HRFN conityamembers shared
sensitive cultural information. From the outsetagneement existed that records of TEK
would remain in control of and be returned to thenmunity. This was formalized in the
Research Agreement (Appendix 2) formulated betvesternal researchers and Chief
and Council and HRFN research participants. Theeel$ of communication,

representing increasing detail and confidentiaitiiRFN TEK, existed within this
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project. The first level reported the fewest spesibn HRFN TEK. The second level
consisted of TEK released under strict conditisnswfthe community for reference in
particular circumstances. For example, the commwriindividual members may have
openly communicated TEK at this level in the forhmeports, books, information
provided to consultants, or during presentationthanstudy. The third level TEK was
confidential material kept within the community. &hacteristics of TEK from the second
and third levels were described in this thesis wieressary to demonstrate how the
geospatial approach successfully encompassed thewever, where examples in this
thesis refer to second or third level TEK, simulladiata, which preserved authentic

gualities but had been manipulated to conceal ityeaund location, were substituted.

3.3 Literature Review

To prepare for research with the HRFN communityteaature review was
conducted on community-based research methodsisRedlinformation on the HRFN

was also reviewed to provide background and is samzed below.

3.3.1 Literature Relevant to First Nations CommuwpiBased Research Methodology

Literature relevant to community-based researcludes ethnographic research
methods, ethics in community research, selectiaofple size and method of sample
selection, validity and reliability, and approacheslata analysis.

3.3.1.1 Ethnographic Research
Ethnographic literature provides direction on neethto collect knowledge on

what people think, know, and have experienced. &jhaphy is defined as, “an approach
to learning about the social and cultural life ofrenunities, institutions, and other

settings,” (LeCompte and Schensul 1999: 1) andit address beliefs, attitudes,
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perceptions, emotions, verbal and nonverbal meaosmmunication, social networks,
behaviours of groups or individuals, use of toals] patterned use of space and time
(Ervin 2000). Ethnographic methods have been uséhd claims negotiations,
environmental assessment, resource managemeniratyteservation, and other
projects important to First Nations (Duerden andiKd998). LeCompte and Schensul
(1999: 9) identified key characteristics of an eimaphic study:
* Takes place in a natural setting as opposed toaadtory;
* Involves face-to-face contact with participants;
» Presents an accurate reflection of participantsgectives and behaviours;
* Uses inductive, interactive, recursive data caliegtand analytical strategies to
identify local cultural theories;
» Uses multiple data sources, including both quantéaand qualitative data;
* Frames all human behaviour and belief within asgailitical and historical
context; and,
» Uses the concept of culture as a lens through wibiafterpret results.

Research attaining the greatest level of sucaedsoth external researchers and
internal participants involves local participatiorthe planning and design of studies and
methodology as well as ensuring that rigorous nolere used (see: Freeman 1976;
Johnson 1992; Bernard 1995; Bird 1995; Mitchell Z;98ssociation of Canadian
Universities for Northern Studies 1998; LeComptd Bruerden and Kuhn 1998; Rahman
1998; Bryman and Burgess 1999; Calamia 1999; Schehsal. 1999a; Schensul et al.
1999b; Schensul et al. 1999c; Seale 1999; Shedyantut Gwitchin First Nation 1999;

Smith 1999; Bernard 2000; Ervin 2000; Round Riv@®2 Toupal 2003). Examination
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of secondary sources, including books, journalsoms, maps, and aerial photos, may
provide researchers with related background infeiongBernard 1995; Ervin 2000).
Participatory Action Research (PAR) is a spedificd of ethnographic method
that supports building community capacity to coridesearch, generate knowledge,
transfer skills through training and experiencel ereate partnerships between non-
Aboriginals and Aboriginals (Robinson et al. 19B#binson and Kassam 1998; Sherry
and Vuntut Gwitchin First Nation 1999). A communsoject employing PAR
methodology develops within a, “unique local comfewith, “The key to successful
PAR research [being] the maintenance of flexibjliynovation, and sensitivity to the
needs and lifestyles of the community that the ojqut serves,” (Sherry and Vuntut
Gwitchin First Nation 1999: 46-7). Duerden and Kihf98), in their examination of
traditional knowledge in the Canadian North, fodimak land use planning exercises that
were the most successful were those that involeeal Ipeople in the planning and design
of both studies and methodology. Projects using IRrfgghodology begin when a
community identifies a research need. Community bemtypically participate in
directing all aspects of the project. Robinson Kadsam (1998) note that a community
advisory committee may partner with an outside oizgtion, for example a university,
whose researchers provide or guide training anggronethods. Sherry (2002: 41)

identified central components of participatory egsh, namely:

establishment of a co-operative research ventymeaningful involvement of
participants at major research stages (e.g., r@dseasign, verification, and
evaluation); broad community involvement (e.g., obcal research advisors,
disseminating of research results using newsledtiedsoral presentations);
employment of community-based researchers, inteygeranslators, and co-
ordinators; provisions of training for project $fafuaranteeing community
ownership of information and control of its usesgmoting self-sustaining
capacity for local research; and efforts to nuraek-identity and promote

50



empowerment....

PAR is considered an integral element of TLUOShméblogy and practice
(Candler 2000; Roddan 2000). TLUOS comprise a fipapproach to recording
traditional knowledge that employs principles dfreigraphy and uses open-ended
interviews and map biographies (Robinson and R89%;1Robinson et al. 1994;
Robinson and Kassam 1998; Roddan 2000; Tobias 2000kias (2000a: 2) identifies
categories of knowledge that are typically mappeldnd use and occupancy studies:

» Places where animals are harvested for food, clgitmedicines, tools and
other purposes;

» Places where plant materials are harvested for, fdothing, medicines, tools,
shelter and fuel;

» Ecological knowledge of habitats and sites crittoathe survival of important
animal populations;

* Animal migration corridors;

* Legend and other accounts about specific places;

* Travel and trade routes; and

» Aboriginal place names and their significance.
The map biography method can be complimented watl ¥isits to significant sites and
areas, where ground-truthing and the recordingeofjgaphic coordinates with a GPS can
improve the geographic accuracy of mapped locaifdabias 2000a).

TLUOS may emphasize the collection of informaticon different time periods.
For example, Freeman (1976) mapped Inuit land ysmlecting information for three
periods: before establishment of a trading postr déifie establishment of the post but
before people lived in its immediate vicinity, aih@ modern period. Brody (1988)

recorded use of the land by the Beaver Indiansiduris study in the late 1970s. The
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maps produced showed that hunting covered gendaadlg areas, reflecting the fact that
the Beaver Indians hunted as they traveled andueneced animals at various locations.
Brody observed that this method of collecting datgphasized spatial extents but not
temporal intensities, reflecting the fact that gorisausually a ‘snapshot’ in time.

In an ethnographic study, the researcher remdijextive while becoming
involved in the day-to-day life of the communitydligh participant observation. Field
notes of observations and experiences kept byegwarcher supplement other research
methods. These records may reflect information ateationships, patterns, and facts
gathered while in conversation with community maptnts, on walks, or participating in
other day-to-day activities. Casual conversatioay also offer avenues to confirm or
verify research theories (Schensul et al. 1999er1$tand Vuntut Gwitchin First Nation
1999; Ervin 2000). Participant observation indigsupports the overall research
undertaking since, “the camaraderie and appreaidiopitching in often lead to more
open and trusting responses from the participafiEsyin 2000: 149).

Interviews may comprise a central component aétanographic study. Given
participants’ permission, interviews are tape-rdedrand later transcribed and, when
required, translated. Moderators or interviewery alao jot down notes during the
interview process (Bernard 1995; Ervin 2000). Regesrs and participants can increase
what is accomplished during an interview if an imtew environment is used where
community participants feel comfortable and se¢Meuman 1997; Sherry and Vuntut
Gwitchin First Nation 1999).

Interviewers employing semi-structured or openeghguestions will likely learn

much more than if they adhere to a predeterminewwafocus: “The rule is: Get an
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informant onto a topic of interest and get outhaf tvay. Let the informant provide
information that he or she thinks is important” {B&rd 1995: 212). Interviews can
occur one-on-one or in focus groups, which cordisihgaging knowledgeable people of
roughly the same status, characteristics, and dtkan@wledge in conversation using
semi-structured questions as a guideline (Neumaid;18chensul et al. 1999c; Ervin
2000).

The inclusive approach of ethnography also alltawsnodification of the study
design as the researcher learns more about the gortymLeCompte and Schensul
(1999) emphasize that often a researcher will féateunew questions once preliminary
data and information are gathered, because theneslearcher is provided with a clearer
idea of ‘what is going on’. Field research thendraes an iterative process whereby data
collection methods are refined and updated asnpirgdiry analysis raises unanticipated
guestions.

3.3.1.2 Ethics in Ethnographic Research
Collaboration cannot be a true partnership withmoutual respect and

understanding (Association of Canadian UniversitoedNorthern Studies 1998). Central
to an ethical study is the act of balancing knogkdollection with appreciation and
respect for study participants, and to conduct elhepenly and honestly (Neuman 1997;
LeCompte and Schensul 1999). Local research needsarporated into research
design and practice (Association of Canadian Usities for Northern Studies 1998).
Tenets of ethical research practice included in&@rrmonsent, ensuring participants
identify and understand risks, and the right tegey and confidentiality or anonymity
(LeCompte and Schensul 1999; Ervin 2000). Furtlesearch partners should discuss

how results are disseminated within subsequenigatlidns, and recognize contributions
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of participants (Association of Canadian Univeesitfor Northern Studies 1998;
LeCompte and Schensul 1999; Ervin 2000).

3.3.1.3 Sample Size and Method of Sample Selection
It is difficult to discerrma priori the size of a sample, particularly when it is not

known how large or variable the population is (NanmM997). Two principles are
appropriate to determining sample size when a reBeahas the goal of ensuring that
the data are representative of the population fifteprinciple involves completeness,
defined by Rubin and Rubin (1995) as a processeaviméerviewees are added until the
interviewer reaches a point where adding additiortarviews do not result in
substantially new information (see: LeCompte ankdeBsul 1999; Ervin 2000).

The second principle involves interviewing peadplsimilar and dissimilar
situations or places to the other interview(s)iszern if themes are similar or dissimilar.
Approaches to determining if data collection is poatensive may also include reading
studies undertaken by other researchers to conapareontrast their findings with the
present study. Additionally, interviews may be cocteéd with interviewees who are
defined by slightly different characteristics thtae core population (Rubin and Rubin
1995).

A different approach to sampling within an ethraggvic study is to identify and
interview key informants. Key informants are peopleo are knowledgeable about
certain topics. They may also have other desirgiities, including the ability to
communicate well and the willingness to participgdeuman 1997; LeCompte and
Schensul 1999; Schensul et al. 1999c; Ervin 2003) important to recognize that while
all members of a First Nation community may be klealge holders, not all members

possess equal or similar knowledge (Hawley et@42, and thus identification of key
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informants may be central to the collection of aatelinformation. Sherry (2002) noted
that key informants may have standing in the comtywas well as recognized expertise,
for example from their non-traditional educatiorthwiclders. The ability of a key
informant to communicate cross-culturally may makeey informant an invaluable
contributor to an ethnographic study. Key infornsamiay also provide essential
information towards a more complete understandfrtbeames. If possible, researchers
should involve key informants who represent a csesgion of the population. Several
key informants, knowledgeable to some extent atblmisame subject, may provide a
level of verification for research findings (Schehest al. 1999c¢).

3.3.1.4 Validity and Reliability
Validity informs the researcher whether capturathdire dependable as well as

measuring whether the research represents thegimpubs a whole (LeCompte and
Schensul 1999). Validity in ethnographic reseasc@risured in a number of ways. The
researcher confirms her/his interpretation of sgsithof information with the people of
the First Nation themselves to see if (s)he hastgght. Keeping a journal of thoughts
about the research is valuable, and later thesanmas musings can be compared with
initial assumptions and original research concepsee how the experience of collecting
data has moved beyond initial assumptions, orieeridr refuted them. Additionally,
research notes can be compared and contrastedtéhs working on the same project
to check for divergences, additional informatiomd @lternate interpretations (LeCompte
and Schensul 1999; Ervin 2000).

Reliability provides information about data cotesigy (Neuman 1997). Each
time a study or component is carried out usingtidahmethods, similar results should

be returned. Low reliability can be consistent withh validity if there is constant flux
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within the community or research situation. Puttiwg different accounts together might
result in a better understanding of the whole #aaduating either one separately, even
though the consistency between those two accounts ive at the outset rather low.
Together, two very different accounts—reflecting Ieeliability—can produce even
higher validity after the integrated examinatioakihg a sample of the work and having
an experienced and trained researcher review iactas a check (Neuman 1997;
LeCompte and Schensul 1999).

Triangulation is a process whereby the accuradatd is confirmed by
comparing and contrasting data from different sesifc.eCompte and Schensul 1999).
Where there are competent instances of convergarmgreement, assumptions can be
made that the data are accurate. When divergemnistasted, it does not necessarily
imply that one source is wrong. Consideration ngsgiven to the source itself and the
data gathering process, for example, by evaluatimgther other participants consider the
source (interviewee) to be communicating reliablevidedge of the subject (Bernard
1995; Neuman 1997; Bryman and Burgess 1999; LeGoanud Schensul 1999; Seale
1999; Bernard 2000). Verification can also occuabiing participants to review
transcripts of their interviews, reviewing the iview transcript with the interviewee in a
one-on-one setting, or during community presentatimn overall research findings
(Neuman 1997; LeCompte and Schensul 1999; Shefi)20

3.3.1.5 Data Analysis
Preliminary data analysis occurs during the stubgn results inform the

formulation of new research questions (LeCompteSeitensul 1999). One type of data
analysis is content analysis. Content analysigawfdata can reveal thematic patterns

using qualitative or quantitative approaches. Qura@alysis is defined by Holsti
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(1969:14) as, “any technique for making inferenog®bjectively and systematically
identifying specified characteristics of messagéariay provide a researcher with a
generalized picture of data relationships, or reuaderlying connections (Holsti 1969;
Carley 1993; Palmquist et al. 1997).

By applying objective methods, the researcheble # distinguish
characteristics between data elements, identifgreai used to define categories, and
make deductions during the final analysis stagdstHb969; Palmquist et al. 1997).
Blackstock and McAllister (2004: 26) define threaimsteps in the thematic analysis
process: 1) label each theme within the text; 8at@ a map or diagram of the themes
emphasizing how they connect; and 3) analyze rexuas well as anomalous themes.
Analysis remains systematic through the developrardtapplication of rules for coding
text (Holsti 1969; Palmquist et al. 1997). Multiplasses over data ensure that data are
coded appropriately (Holsti 1969; Neuman 1997). Gotar software can assist in what

has previously been a completely manual practice.

3.3.2 Background to the HRFN

3.3.2 1 Traditional Territory of the Halfway RivEirst Nation
The traditional territory of the HRFN is centrenl the Halfway River watershed

(Figure 4). The Peace River to the south, and tken8i River to the north, are also
significant to HRFN history and traditional cultui¢RFN are hunters of the dry interior
plateau and the Rocky Mountain foothills, areasngef ecologically by two primary
zones, the boreal white and black spruce, andipieeazone. The transition between
these two zones is dominated by lodgepole pine sdthe aspen. Winters are long and

cold with monthly average temperatures in the dosite and black spruce zone below
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0°C for up to seven months of the year. Summershaoe and warm, and the
temperature averages abové@Qfor only two to four months (DeLong et al. 1991;
Cannings and Cannings 2004; British Columbia Migisf Forests and Range 2006).

The MKMA overlaps with the HRFEN traditional termto
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Figure 4: Location of HRFN reserve, relative to Hedfway River and its tributaries and the
Muskwa-Kechika Management Area in northern Brit@umbia. The inset map shows the
location approximately 140 km northwest of FortJ8thn. It is my impression from working with
HRFN members that the HRFN are reluctant to suppalmeation of their traditional territory,
so therefore their territory is not shown on thgoma

3.3.2.2 Historic HRFN
First Nations of the Peace River area came imecticontact with European fur

traders and explorers in the late 1700s (Goddai®)19 he area played a prominent role

in the fur-trading economy, and trading posts vestablished at Hudson’s Hope (1805),
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Fort St. John (1794), and Fort Nelson (1805). Ahrisits to the trading posts were
incorporated by First Nations in their nomadic seas patterns, and relatives to the
contemporary HRFN traded primarily at Hudson’s Hdpg the time of the Klondike
gold rush, First Nation walk trails, renamed by +#dvoriginal users, were regularly used
by miners, settlers, and other travelers as a measscess areas outside the main
settlements (Godsell 1912; Madill 1986; Brody 1988)

Interaction between First Nations and the newcemas not without strife. In
June 1898, First Nations at Fort St. John blocleegss to trails and sent prospectors’
wagons down a large hill as a means to expressahger over prospectors stealing their
horses, destroying their traps, and scaring awayeg&odsell 1912; MacGregor 1952;
Jackson 1979; Union of British Columbia Indian G§i&980a; Madill 1986; Leonard
1995; Clare 1998). Concerned that violence betwdsariginal and non-Aboriginals
would escalate, the federal government createdyl BeéMadill 1986)™® In 1898, an
order-in-council was issued that established thentaries of the Treaty 8 area and
appointed a team of Commissioners to meet witht Niegions in various settlement and
trading areas to sign the Treaty (Treaty 8 189%dmel 1966).

The first Treaty 8 signing between First Nationd government representatives
took place at Lesser Slave Lake in 1899 (Fumol&aibIMadill 1986; Leonard 1995).
In subsequent years the Treaty Commission heldeabgips to meet with First Nations
at other locations in present-day Alberta and BnC.913, Treaty Commission reports

indicated that of the approximate 300 First Natist® went to Hudson’s Hope or Fort

18 Another reason for the creation of Treaty 8 cited in thealitee was the concern for the health and well-
being of First Nations after severely cold winters inXB80s (Fumoleau 1975; Madill 1986). It has also
been suggested that the government wanted to secure accessl¢oipetesources in northern
Saskatchewan (Madill 1986).
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St. John to trade, only 150 had signed the Trédad(ll 1986). The influx of non-
Aboriginal settlers to the area heightened concefffisrther conflict and in 1914 all First
Nations meeting at Hudson’s Hope for trading reeeitreaty payment and were
admitted to the Treaty without actually being regdito sign it (Madill 1986: 26; see:
Calverley n.d.; D.I.A. 1915; Sneed 1978; Union oitiBh Columbia Indian Chiefs 1979).
Individuals, not groups, signed or were admittetheoTreaty, and relatives of today’s
HRFEN were originally administered by the federadlgmment with the present-day West
Moberly First Nations (WMFN) as the Hudson’s HopenB. HRFN was recognized as a
distinct First Nation in 1975 (Union of British Qohbia Indian Chiefs 1980b). The
actual present-day HRFN reserve land (Figure 4)fstssurveyed in 1914, but because
of their nomadic lifestyle and the relative isadatiof their traditional territory to outside
influences, the first house was not built on treeree until 1961 (Northern Pipeline
Agency 1979b; Union of British Columbia Indian Clisie 980b). Prior to this, a
generation of HRFN members travelled back and fivaim traditional winter villages to
the reserve so that the children could attend ddbothree months of the year.

3.3.2.3 Life on the Land
Central to their traditional movement on the laras HRFN'’s use of an extensive

trail network. Trails are essential for people wesrvival depends on game animals and
are more than just pathways between locations (Jaidritish Columbia Indian Chiefs
1980a; Brody 1988; Ridington 1990d). The HRFN aeaBer peoples, and trails play an
important role in Beaver spiritual life (Brody 1988idington 1988b; Ridington 1990d).
For example, as an essential component of a sdatessounter with prey, hunters
dreamed the hunt, enabling them to recognize ttiesgiaey would take to be successful.

As Christianity was incorporated into Beaver spality, prophets dreamed the path to
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heaven (Brody 1988; Ridington 1988b; Ridington 1990

HREN travelled in family groups from winter villag to a series of seasonal
camps, stopping at points in-between to hunt, gatrel make dry-meat and grease.
Some family groups would travel from winter villagalong a circuit of rivers until they
arrived back at the village in the fall. The uséofses was adopted around 1860
(Ridington 1968). Several family groups would joip in the summer (Ridington 1968;
Ridington 1981). In times when food was plentifather First Nations were permitted to
use HRFN territory; when food was scarce the HRé&®kéd to the mountains for
emergency food reserves of mountain goat and St@eep (Vreeland 1912; Union of
British Columbia Indian Chiefs 1980b; Brody 198&hnual trips to Hudson’s Hope or
semi-annual trips to smaller stores to trade farstipplies were also made (Union of
British Columbia Indian Chiefs 1980b; Ridington 198

Land use was viewed collectively, with family gpsuholding recognized rights
to certain territories (Ridington 1981). The trapliinstitution is an exception to this as
individuals hold trapline rights (Brody 1988). Ttight to use land provided access to
survival food. Bison played a significant role iietHRFN traditional diet until
approximately the mid 1800s, and since then moase heen a primary food source as
well as the dominant cultural species (Goddard 18&Gregor 1952; Ridington 1968;
Union of British Columbia Indian Chiefs 1980a; Uniof British Columbia Indian
Chiefs 1980b; Ridington 1981; Brody 1988). Mooseytd singly or in small groups, can
take considerable amounts of time and travel kteand hunt, with hunters being
successful only 25% of the time (Ridington 1968)efie were no formal social classes

amongst the Beaver people, with groups organizeskly at the family level in small
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enough sizes that a successful moose hunt woufsbsujhe group (Goddard 1916;
Ridington 1968). Ridington (1968a; Ridington 198bserved that groups of
approximately 30 people in size could be sustaoredne moose a week. Leadership on
a hunt was informal, with Elders being consultéé, person leading the way through the
bush making the decisions, and individuals decigdvhgther or not they followed
(Goddard 1916; Ridington 1968; Brody 1988).

Brody (1988) observed that traditional activitkesied not only spatially but also
temporally (see: Union of British Columbia Indiahi€fs 1980a). Depending on the time
of year, different species and plants played dffieroles in the lives of the HRFN
people. For example, caribou hunting was imporntaduly and August, and fish were
gathered from lakes late in summer (Union of Bnit®lumbia Indian Chiefs 1980b;
Brody 1988). Brody summarized the temporal landpatéern into categories: the fall
dry-meat hunt, early winter hunting and trappirde lwinter hunting and trapping, the
spring beaver hunt, and summer slack (e.g., shpsttaken from summering sites).

Spatial patterns were modified when the influesfceutsiders became prominent.
For example, when certain watersheds were allattedn-Aboriginal trappers, then
HRFN members avoided these areas during their (Itidion of British Columbia
Indian Chiefs 1980b; Brody 1988). In addition, sdmeadwater areas were taken over by
guides and outfitters and were similarly circumeshtluring the seasonal round (Union
of British Columbia Indian Chiefs 1980b; Brody 198® later years, as short-term wage
employment became a notable part of HRFN econafeicttaditional gathering
practices shifted to accommodate these changethdfuwhen the HRFN population

made the reserve its permanent base, the cenwlligasonal camps was replaced by the
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reserve as the dominant spatial location year-r¢umibn of British Columbia Indian
Chiefs 1980b; Brody 1988). Prior to moving to tkearve, the HRFN did not practice
agricultural activity, but have managed, internmthg over the years, a small ranch on
reserve lands (Goddard 1916; Brody 1988).

3.3.2.4 The Present-Day Halfway River People
Indian and Northern Affairs Canada (INAC) (200&¢erded 227 people in the

HRFN 2006 population, with 131 living on the HRF&kerve. Statistics Canada (2002)
reported a median age of 28.5 in 2001. Of the vesgopulation, Statistics Canada
summarized the three largest age groups, in desaeaodier, as age groups 25-44, 5-14,
and 15-19. Males outnumbered females by 40% i2F1é4 age group (25 males to 15
females), were recorded as numerically equal irbttid age group (5 and 5), and were
50% more in the 15-19 age category (10 memberk fBhe oldest members of the
population represented in the Statistics Canadsusawere 5 males in the age 75-84
category. Beaver language speakers in the totallatipn comprised 85 people (50 men,
35 women).

Previous work concluded that HRFN is the mostiti@aal of the B.C. Treaty 8
communities (Union of British Columbia Indian Cleeff980b; Brody 1988) with
participation of different-aged people involveddnsh activities considered to be, “an
extremely significant indicator of a living [tradihal] economy,” (Northern Pipeline
Agency 1979a: 1735). Today, the HRFN traditionalitiery remains the least impacted
of B.C. Treaty 8 lands from industrial developménirther, hunting, gathering, and
traditional practices remain important to the HRpébple.

Over the course of the 20th century, the HRFN imecmore impacted from

external influences as people from outside the conityy moved into the region. One
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matter that became of significant concern to HRF$ ¥he increasing number of non-
Aboriginal trappers. Trapline registration, intregd by the provincial government in the
1920s, was portrayed as protectionist for Firsidtastand was purported to reduce
conflict between First Nations and the increasiagber of non-Aboriginal people
trapping on First Nations’ traditional territori@gnion of British Columbia Indian Chiefs
1980a; Union of British Columbia Indian Chiefs 1688rody 1988). However, Brody
(1988) wrote that registration was actually desthteelimit First Nation land use until
other viable activities made trapping obsoleteras@nomic activity. Although trapline
registration in B.C. allotted only trapping rightsany First Nations perceived that
trapline registration would result in rights forttwal land use also being protected
(Northern Pipeline Agency 1979a; Union of Britishl@nbia Indian Chiefs 1979; Brody
1988). The importance of trapline rights to HRFNmbers was underscored in 1979,
when one HRFN Elder described his trapline sertlmgsame role in his life as a bank
would in a non-Aboriginal person’s world (Northd?ipeline Agency 1979a; see: Brody
1988).

The result of external influences has been thatRIBse of their traditional
territory has become increasingly restricted. Timéob of British Columbia Indian
Chiefs (UBCIC) (1980a: 1-24) identify six distinstages of cumulative ‘Land
Alienation’ periods to 1980 in northeastern B.C.:

» pre-1928, arrival of first farmers;
* 1929-41, agricultural and urban expansion occurpeigre the Alaska highway

(Highway 97), and trapline registration;

» 1941-52, expansion occurring with and becauseefiaska highway;
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e 1952-60, commencement of oil and gas activities;
* 1960-70, continuation of oil and gas and signifteaxpansion of the forest
harvest;

« 1970-79, intensification of all above influences.
Post-1979, these influences have continued, withrml gas development, forestry,
recreation, hunting, and other activities resulimgn accumulation of impact on HRFN
traditional lands. Although falling oil prices i®80 ended that period’s frantic rush to
develop oil and gas (Mair 1980), a boom with mahthe same characteristics has
occurred since the late 1990s and is again puttiegsure on HRFN's traditional
territory, much of which is considered to have higlvery high potential for natural gas

(Ministry of Sustainable Resource Management 2004).

3.4 Methods
3.4.1 Community-based Research with the HRFN

Community-based research methods developed atié@ppth HRFN

participants are summarized below.

3.4.1.1 Project Initiation

Dr. Alex Hawley (Professor, UNBC) presented aiptelary concept for this
research to the Muskwa-Kechika Advisory Board (MKABembers during a MKAB
sub-committee meeting in July 2002. Guidance predidy some members of the
MKAB and interaction with other researchers in ktheskwa-Kechika led us to identify
the Halfway River First Nation as the First Natigith whom to initially explore this
project. Alex Hawley and | went to HRFN in Febru203 to meet with HRFN Chief,
Council, Elders and other community members araskothem if they saw the need for
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research and work in creating a geospatial apprtachmmunicating their values to
outside resource managers, which they did.

Dr. Erin Sherry (UNBC), an expert in communityeasch methods, was hired to
initiate community training and to assist with r@sd design and implementation.
Community project goals and an agreed-upon appraptoject implementation
between HRFN and UNBC researchers were establigyggzendix 2). A collection of
existing primary and secondary material on HRFMitranal knowledge and land use
relevant to the study was identified, accessed ff8MA, UBCIC, and the UBC
archives, and local and regional libraries, andestsafely in locations at HRFN and
UNBC. Existing TUS data (from 1999-2000) were acediand examined by HRFN and
UNBC researchers for potential contribution to thiisject. HRFN assigned a Research
Coordinator, Roslyn Pokiak, to oversee the projeécttamiliarize herself with GIS
concepts and gain a foundation in geospatial caacBpkiak studied GIS through the

Continuing Studies program at UNBC.

3.4.1.2 Building Respect and Trust

The key to success of this project was maintenahedlexible, innovative, and
sensitive approach to the needs of the communitya @roup and individual level,
building respect and trust involved giving respmuad trust. From the outset, UNBC
researchers learned from HRFN participants. Dutniaiging workshops with HRFN
community researchers in research methods, UNB&arekers learned that HRFN
members considered research important as a meanstétt treaty rights, preserve
language, improve communication with industry andegnment, protect their way of

life, and teach their young people about spirityaind how to live on the land. The
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UNBC researchers were provided with guidance oturallconventions, including how
to act around men in camp (UNBC field researchemewomen) and how best to
communicate with Elders (for example, not to makegleye contact and not to press the
Elders if they were not forthcoming with informatiat a particular time). Following
Elders’ requests, the practice was to ask pernmdsédore taking photographs of people,
events, or places. One Elder indicated that nogshaere to be taken of her and this
person appears only once in photographs taken tsydeuesearchers, in a group
photograph, for which special permission was ginte

On a community level, building respect and trasblved formulating research
plans with HRFN representatives, committing timegsearch, write, and revise a
Research Agreement between HRFN and UNBC researdrat establishing interview
and field research questions that best met thesngfeitie HRFN. HRFN formed an
Elders’ Advisory Committee, through which Eldersneato a consensus on project-
related issues. Modifications to the research plare made in an iterative fashion as
necessary from feedback gathered during the study.

In May and June 2003, project methods were revdeavel revised with the
UNBC Research Ethics Board. The Research Agreeweshformulated with input from
HRFN Elders, Chief and Council, and UNBC researshesues of confidentiality and
mechanisms to limit access rights to final datalpobs were determined. Revisions were
made to the first draft based on Elders’ concebmibexternal use of images of spiritual
and sacred places. Discussion with Elders alsbledtad how participants would be
referenced in the thesis. Researchers and HRFN sremalgreed that confidentiality

would be maintained by using numbers to identifjividual participants (e.g.,
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Participant 1, Participant 2, etc.). The table afnes and numbers is stored in a separate
location from thesis copies.

Involvement in the community increased througHipg@@ation in activities that
were not formally a part of research. | was ablst&y on the reserve in July and August
2004 and thus spent time in the community wheronoon the land with Elders. These
opportunities not only enriched my personal experebut allowed me to become
accustomed to the manner in which individuals esggd themselves, a great advantage

which allowed incorporation of feedback and apisi$rom research participants.

3.4.1.3 Field Data Collection Equipment

UNBC researchers advised HRFN in choosing andiaoglequipment for audio
and visual recording (e.g., video camera, 35 mmetanape recorders, and
microphone). The community also obtained a digiti#l camera from the oil and gas
industry, and the MKAB research grant supplied @ditsonal memory card. A total of
five GPS units were purchased between 2003 and 20Qse by community members

from the MKAB research grant.

3.4.1.4 Interviews and Field Data Collection

HRFN participants and the Elders’ Advisory Compgttdetermined that the
priority for TEK collection during this study was gather Elders’ knowledge as opposed
to interviewing community members of different agesl experience. In addition,
community members determined that the geograpkiesfof the study was the
traditional territory west of the HRFN reserve 2003, a training program in research
methods was developed and implemented by Erin $head provided to three HRFN

community researchers. Four Elders’ camps and orsehack trip were held during July
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and August 2003. TEK collection took place using fdata collection methods:
interviews, map biographies, participant observatforest walks, and trips to significant
sites. Relationships between youth and Elders steeagthened by including youth in
camp and research activities. Traditional knowlealge skills were passed between
Elders and youth.

In 2004, four HRFN students were hired as commyueisearchers under a First
Nations Education Steering Committee (FNESC) grEimey received training in basic
community research, interview methods, plant ctilbgc GPS use, and still and video
camera operation. The community research and istermethods were adopted from
materials delivered in 2003, and | developed sassim plant collecting, GPS use, and
still and video camera operation. In 2004, | trditiee youth participants. There were
different challenges to building trust with the ylouFor example, for most of the
participating youth, this was their first payindpjand they did not initially fully believe
that they would receive a pay cheque for their wdhe students kept journals of their
experiences, and produced articles for the HRFNnseinmewsletter. There were three
Elders’ camps in 2004, and the youth interviewetbEE using the map biography
method (see detail below), and took video and piratzhs.

Community researchers and youth participants welected by Chief and
Council with input from the Elders’ Advisory Comnaie. With the exception of the
FNESC grant, HRFN participants were compensatecetaaty by HRFN administration
for their contributions. Potential intervieweed,Eders, were also identified by Chief
and Council and the Elders’ Advisory Committee andted by Chief and Council to

participate. Individual HRFN members were givenapgortunity to determine whether
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or not they desired to partake in the researcler&ldlso recommended which
community members UNBC researchers should spedkabibut specific areas or topics.

As HRFN Research Coordinator, Pokiak discusseddheept of consent with
participating Elders in 2003. An informed conseag@, formulated with Chief and
Council, was read at the beginning of each tapeshirew and identified how the
interview material would be used, the study purptserole of participants, and the
funding agencies. This was done to reduce the nsgplourden at the beginning of each
formal interview since many Elders read little Eslglor Beaver (although most speak
fluent English and Beaver). Elders were asked \gridahey agreed and if they had any
guestions. Participants were provided with tradaicgifts, purchased from the MKMB
research grant.

Interview questions were developed in an iterataghion with Chief and Council
during 2003 (Appendix 3). Of particular interesHBFN Chief and Council was
obtaining information on connections or linkagesasen sites, as well as identifying
which families had travelled together and wherem@unity researchers conducted
interviews in English and in Beaver in 2003, andB@Nresearchers conducted
interviews in English. Interviews conducted in Beaver language in 2004 used a
Beaver-speaking translator. This required thaBbaver translator understood the
guestions and their intent. This was achieveddasclussed the interview questions with
the translator before an interview. Some wording vedined as interviews progressed,
for example, | was told that the word ‘spirituabeb not translate into Beaver well, and
so translators adapted by explaining the idea efigpplace and by providing

interviewees with an example of a known sacred.angarticular, youth assisted in the
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selection of appropriate words for interviews andwersation with Elders.

Twenty formal interviews were undertaken with @dividual Elders. Two
interviews were conducted on the reserve as paraiming with the youth researchers in
2004, four interviews took place on the reservempening when we had just returned to
the reserve from camp, 10 interviews took placeaatps in 2003 or 2004, and one
interview was held at an Elders’ house locatedtadfreserve. Most Elders were nervous
during the formal interview process and were ndoaficoming as they were in casual
conversation. Trust thus became an important elemehe study since most
information was learned through conversations aitdhe campfire, on trips to
significant sites, or when out gathering berriebamting. As well, opportunistic
moments presented themselves, as when transpé&itiegs or community members
between camp and the reserve. Of particular impoetavere trips we took as a group to
significant locations, identified by HRFN particiga, within the HRFEN traditional
territory. | made notes during or after these titmeassist me in remembering facts
related to what had been discussed. Communicatitiis way also contributed to
lessening the response burden on Elders durinfpthwl interviews. Elders stated that
visiting different places helped them rememberittefeom the past about those places,
so when possible we arranged group visits to pdaiidocations. Photographs and video
were taken to supplement interview records. OverdFN participants were generally
eager to communicate their knowledge, and duriegrisits to significant sites it became
apparent that the Elders appreciated the oppoyttmidiscuss the values and knowledge
at a given area because community members recapthiaeno individual Elder holds all

the information of the community.
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Data was derived primarily from women because cawgre divided by gender
and therefore | was not included in much of the 'mieamp conversation (see: Chapter
5). Further, camp tasks are gender-oriented aadaxasman | participated with the
women. Twice, however, | was taken on hunts withrtten, and once | was asked to
video and photograph the harvesting of a mooses dimabled me to observe how hunters

are respectful of the animal.

3.4.1.5 Interacting with Community Members Using par Maps

Paper maps were used formally during the intersienth Elders and were also
brought out during informal discussions at campppd information was recorded
using mylar overlays and paper maps during indaiditerviews or group discussions,
employing the map biography method (Brody 1988;ia®2000a). Additional areas and
features were recorded on mylar overlays from mfation gathered during trips to
significant sites or other places in the HRFN tiadal territory, as spatial coordinates
were recorded with GPS. Field notes and participaservation with Elders and other
community participants also provided approximatatmns of significant areas and
features.

3.4.1.5.1 Designing a Base Map with HRFN Particiigan
A base map, used for spatial reference duringeptayork, was created

collaboratively with HRFN participants. Initiallyesearch plans included using 1:50 000
National Topographic System (NTS) maps as base ,fafmving the example set by
the T8TA TUS (1999-2000) and from the literaturaif@ler 2000; Tobias 2000a).
However, while working with community members tamlthe first field season in 2003,

it became apparent that NTS maps were inadequetaibe they did not show all the

72



features the HRFN participants required when desayithe landscape and when using a
map to orient themselves. To develop a suitable besp, four potential map types, each
containing a combination of potential features.(e@ads, wells, rivers) to include on the

base map, were identified with HRFN researchelslighade-based map, a plain white

map using vector symbols, the NTS map, and a magiuped and distributed by the

British Columbia Oil and Gas Commission (OGC). Tehesaps were shown to HRFN

Figure 5: Four map examples were tested with HRE&tigipants to determine HRFN

preferences for an interview base map. The finaébmaap included a hillshade base, access
corridors, major rivers, oil and gas wells andlfaes, English place names, and local road
names. After the 2003 field season, data collefctad field visits to significant sites and
archaeological data from the provincial database\added to the base map. As an example, the
figure shows a portion of the base map, plottetiauit confidential data. The paper map was
plotted at approximately 1:140,000 scale.

participants at the reserve in July 2003, in otdesolicit feedback (Participants 2, 7, 9,

13, 14, 23, and 25). We laid the four maps outatntets and had a discussion about which
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features were important to include. This feedbagipsrted designing an appropriate
paper base map (Figure 5).

Participants indicated a preference for usingilighade as a base because of the
four maps, it looked, “most like what we see,” (Rapant 14) (also: Participants 2, 7, 23,
25). Discussion with participants identified adulial elements that should be included,
namely: roads annotated with local names, majarsiwvells, oil and gas facilities,
additional access routes (seismic lines and c@fljread annotations of English place
names. The spatial extent of interest was coveyaxhb paper map, plotted at a scale of
approximately 1:140,000, to minimize issues encexatt in 2003 when attempting to use
multiple sheets plotted at larger scales. Supppraps, using the same features as the
base map, were plotted at larger scales and maulalate if interviews or conversations
with Elders benefited from looking more closelyfedtures not easily discerned at the
smaller scale.

In September 2003, informed by our experiencels patrticipants during the first
field season, we revised the base map format tadedGPS records from field activities
conducted during the field season. A few HRFN plaames, shared by participants
during the 2003 field season, were added to theah#ps time. Archaeological data,
acquired from the provincial archaeological databése Remote Access to
Archaeological Data (RAAD), were also added tortiag. HRFN interest in
archaeological data became evident through my wasens of HRFN interaction in
resource management and planning (Chapter 4). Nptdmes archaeological evidence
provide concrete historic links to the land usd,dahaeological surveys conducted

during assessments for potential resource develoisnage one of the foremost ways that
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First Nations can have their interests recordeds filmal base map was verified with
community participants (Participants 7, 14, andig@%anuary 2004 and used during the
2004 season.

3.4.1.5.2 Paper Map-Reading
One Elder was instrumental in providing me witldgunce on how best to use the

paper maps during interviews with HRFN participgiftarticipant 2). He advised turning
the map so that rivers depicted on the map lineith tipe same direction as the rivers in
real life, relative to where we were sitting. Hatet that, “then people could picture in
their mind what you are talking about.” Input wésoareceived from a community
member (Participant 27) who had experience thrduglemployment with using paper
maps with the Elders. This individual also stregbedneed to emphasize the major river
confluences to the Elders. It was notable thati$® iadicated that Elders, “remembered
best,” when out on the land, and not in a buildowking at a paper map. This point was
reinforced by the Elders themselves, who indicatedeference for being interviewed
while out in field camps, as opposed to on thervese

Researchers began the interviews by tracing thermuaer systems for the
interviewees and then made reference to the gedieeation of where the rivers
physically were. Interviewers also pointed out ott@mparative features on the paper
map, such as the Elders’ camps and the roads asstéss the camps, in an effort to
increase familiarity with the paper map. When refeing a location that had been
visited during the study, such as a sacred sitddovillage, the interviewer also tried to
connect the mapped location and symbol used ta@ttait site or area with a memory of
the visit. Appendix 4 contains three examples @gpanap use during interviews with

HRFN participants.
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There were indications that HRFN participants nrei@ to their mental maps
when envisioning the landscape. During field tripllers frequently located themselves
relative to other places by mentally counting tbenber of ridges or rivers we had
crossed. In combination with the advice to aligpgranaps relative to river flow, |
concluded that Elders who used the maps to commateninformation were actively
tying the map to their personal cognition of thedscape. This suggests that to bridge the
use of maps on a computer screen, the computeldsheyositioned in the room so that
the presentation of mapped features also line tip their real-world counterparts. This
also suggests that the computer screen shouldrizohtal not vertical, similar to how
one would read and use a paper map.

The comfort level and ability of participants sad maps is strongest amongst
men who have worked as or for guides or outfittessiggest this is because they have
interacted with non-Aboriginal clients, for exampbg using paper maps to show the
clients where they are. In addition to the fornmaérviews, | reviewed paper mapped data
with a group of male Elders who had worked for gsidnd outfitters as a way of
verifying existing recorded trail data and to retaew information (Participants 2, 3, 4,

7, 16, and 20). The group format worked well irstimstance because there was much

discussion amongst participants, all of which pded relevant information.

3.4.1.6 Impediments to Research

Impediments to research included unfavorable vegatbnditions that disrupted
the planned schedule of field activities, changehé health of key Elder research
participants, and unforeseen community events. g&t@remote, backcountry areas

proved difficult for Elders who could no longer Wwair ride long distances. Field site
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access was further complicated by spring washduisdges and roads. Many Elders
felt that public hunting season openings made cagngnd traveling in the bush unsafe
in the fall. Finally, cattle grazing proved disrivyet when cattle were released into range
areas they interfered with camping activities,dgample by polluting water sources.

It was not possible to follow a rigid list of reseh tasks to accomplish, since
illness, death, trips to the doctor, work oppottiesifor Aboriginal participants, and
other matters required modification of plans. TWddE research participants passed
away during the course of this research projects€revents underscored the importance
of collecting and recording Elder input. By stayinghe community in the summer of
2004, | was able to maximize flexibility.

There were two HRFN elections during the lifelo§tresearch project, the first in
December 2003 and the second in December 2005aRRbsgartner Roslyn Pokiak was
elected in December 2003 to the Chief positiorDéeember 2005 a new Chief and

Council were elected.

3.4.1.7 Data Analysis

Interviews were transcribed by three transcriloeBrince George. | provided
training, reviewed samples of transcribed work, gade feedback to ensure consistency
(Appendix 5). Confidentiality was discussed to eaduanscribers understood the
importance of restricting knowledge of HRFN TEKal$o reviewed completed
transcripts to ensure there were no errors byniisteto each tape and comparing it to the
written transcript. | reviewed photographs and egleand took separate notes to
supplement interview and journal records. In additi made notes during and after

consultations with Erin Sherry, Roslyn Pokiak, #qtex Hawley.
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| performed a content analysis on the amalganratsehrch notes and interview
transcripts. NVIVO (version 2; QSR InternationaD2) analysis software was used to
organize themes. Key words and categories wergifidehfrom knowledge about
important sites, place names, culturally imporfaants and animals, plant collection and
preparation methods, and other related activilibss list of themes was continually
revised as additional material added to the aralgsid new perspectives became
apparent. | coded the material primarily for theseence, as opposed to frequency, of key
terms because some interviews had been conductiedeyi informants, who were
recognized by other HRFN participants as the oammunity members knowledgeable
about particular subjects. Next, | examined tha dat thematic patterns and kept a list
of values that became evident. Themes and sub-these formulated and modified as

general patterns emerged.

3.4.1.8 Verification and Reliability

I confirmed or clarified assumptions with HRFN figpants during informal
conversation. For example, | mentioned in convasatvhat | thought a theme was, and
by listening to what the reply was, received soewell of confirmation. Responses in
some cases also indicated how themes should kedlitoigether. When these
conversations took place in small groups, suchcaaroed around a fire, group consensus
occurred as participants discussed the questiad blsked and this process provided
feedback. If disagreements remained, | recordeaildetf each view. In addition, a few
individual participants were central to furtherimy understanding because they were
skilled and had experience in talking with peoptenf another cultural background. In a

sense, these individuals acted as translators drmrculture to another.
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Photographs and videos were reviewed with Eldarsdntent and verification.
Videos were edited into short movies (Appendix@)ief and Council identified two
Elders (Participants 8 and 14) to view videos amok@s from the field work. The
viewing of videos was done in the HRFN communitif §&lders’ room in January 2004
and the two Elders provided feedback on contenteaiitthg. As well, copies of the
videos were made available to HRFN members by pdacopies in the HRFN office and
giving copies to participants. | was aware that yneammunity members viewed the
videos in their homes because | received inputvanification about them when people
commented on their content to me during my vigithe community. In addition to
being examined by the two Elders mentioned abdvetqgraphs were used to make
calendars for community members (Chapter 6). Bgguthie photographs to illustrate the
calendars, the photographs were distributed throutgihe community, and in many
cases posted in people’s homes. When | came to pesiple generally connected me
with the photographs and would discuss the workag done in the summers. In 2004,
the youth researchers made a scrapbook from thegtaphs taken in 2003 and in this
way the 2003 photographs were circulated amongigrEland other community
members, who provided additional comments. Obsemna&br remarks in these instances
were made either to a group or to me directly.ratdons concerning video and
photograph use were recorded in my field notescamtkibuted in an iterative fashion to

data analysis.

3.4.1.9 Utilization of Secondary Sources

Secondary written sources provided informationualbtRFN ethnography. In

particular, | was interested in recorded views emacerns of HRFN members as a
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source of information on whether progress had Inegte in addressing resource
management issues. Similar to primary researchniysd | discussed any research
musings from these sources with HRFN participamtgetify their content.

Studies reviewed included the UBCIC (1979; 198®80b) LUOS conducted in
the late 1970s, Brody’s bodkaps and Dream§1988) which was a product from the
UBCIC study and included his experiences with tiFN, and the 1999-2000 T8TA
TUS report. The transcripts from the 1979 Northenreline Agency’s (NPA) Alaska
Pipeline Hearings (Northern Pipeline Agency 197%¥9b; 1979c) provided additional
contextual information. Other studies also reviefagcappropriate information were
those of Regional (1978), Sneed (1978), Mair (19B®on et al. (1991), HRFN (1996),
and Ruttan (1999). Anthropologist Dr. Robin Ridimgs work was also examined for

relevancy to the research questions.

3.5 Results and Discussion

Results are presented and discussed in two thesetiions. The first
summarizes the values of participants concerningtwiey feel is essential to
communicate to industry and government about regommanagement. Distinctions
between HRFN and the dominant, non-Aboriginal whsnanaging the land are evident.
In the second section, HRFN TAW characteristiceffi@dgeospatial perspective are
identified and discussed, for the purpose of dguetpa geospatial approach to represent
HRFN values and knowledge in a manner consisteht tveir way of knowing and

communicating.

3.5.1 Beliefs and practices central to HRFN resoarmanagement values

The value of the traditional territory to HFRN mieens extends beyond hunting
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and gathering plants for food and medicinal purpo$ée health of the land is clearly
linked to the health of animals and the people,thadinks to their traditional territory
and its values are strong. Once | brought a giliesfr meat and saskatoon berries to
camp. Even though they were received politely eddhat no one ate them. It was
explained to me that because the Elders did nowKoosure where the meat and berries
had come from, they were uncertain about eatingnihghat they wanted were meat and
berries from their own territory. Hawley et al. (20 42) captured this quality when they
wrote, “land is not a place where people live agimas it is something that is part of
people and that people are part of.” By eating ftbenland, one becomes of the land.

HREN patrticipants did not always seem comfortainiehe reserve, even though
many non-Aboriginals think this is the homelandH&FN. Participants viewed being out
on the traditional lands as healthier, both inispind body, than being on the reserve.
Some Elders only wanted to be interviewed wherpauthe land, away from the reserve,
since they said they were able to remember morief @okiak summarized this view
when she stated, “Reserve life is not culture.”

In the late 1970s, Brody (1988) also observed HHRIEN members considered
that life on the land surpassed their existencthemeserve. For example, he recounted
how community members felt that youth in troubléhvthe law would be better served
by going to the bush with an Elder than by entetiregjudicial system. By observing
that, “The effects of colonial pressure, of thenfier, and of the very presence of the
white man are escaped in the bush,” Brody (1988) &iphasized the importance of
access to their traditional territory as centraH®FN well-being.

The heart of HRFN traditional territory is relatly undeveloped (as compared
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with that of First Nations from the east side &f &laska Highway, and closer to Fort St.
John), but the areas around the reserve landsakghimpacted. Because of the
increase in privatization of land around the reseHRFN can no longer ride horses
directly from the reserve to traditional areas (&#@on of British Columbia Indian
Chiefs 1980b; Brody 1988). HRFN access has beatughy eroded, first during the
1960s and 1970s to the areas around the upper &adimd Chowade Rivers, and then
during the 1980s and 1990s to areas closer teeterve, including along the North
Road. Even if they are not physically capable @ihg horses for long distances, Elders
value the idea that their traditional territoryaiscessible by horse: “I want to look at the
places where |, we used to ride horses...My horse[rg] very important to me”
(Participant 14). Yet, it is the heart of HRFN ttamhal territory which has the greatest
potential for industrial activity in the next fevegrs through oil and gas expansion.

HRFEN participants believe that an increase in s&te outsiders, from industrial
roads, seismic lines, cutlines, and other linearaors, negatively impacts their lives.
Not only does an increase in access permit industoyHRFN traditional territory, it

also enables outside users to penetrate longiaftestry has gone:

There’s... road[s] open all over that got ... oil aras @nd timber. ... People all
over the place now....They used to be, nothing,hosses that’s all. Now you
can drive all over the place and ruin the courEen the river there’s no fish.
They used to be full of fish. Now them forestry ngbhem road, and oil company
opened the road, now everything gets damaged . .ti¢pant 2).
Outsiders push beyond main access corridors thrthegbse of all-terrain vehicles
(ATVs). HRFN members observed that when they ttadedn horses, ATVs frequently
had ripped up the trails, making it hard on theseer HRFN members also recognized

that the experience of the large number of outsidkkers who drove or flew to work
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sites gave them knowledge of land that the workeght not otherwise know about.
Even if company employees are restricted from Imgnduring off-time at camp by
company regulations, some people return on their e to hunt, or tell friends about
favourable game habitat (see: Brody 1988).

Elders were also apprehensive to use the landgltine fall hunting seasons
when sport hunters are present (Participants #0,7and 14). One Elder wears a
fluorescent vest when fall berry picking. There aveimilar views expressed by HRFN
members in the late 1970s. In 1979, at the NortRgoeline Hearings, an Elder made this
comment, “It's pretty hard to go hunting around tg season. Too many trucks, we’ve
just got to stay here. Even right across the rorethe seismic lines, they drive the
Bombadiers and get moose in there in hunting sga@éarthern Pipeline Agency
1979a: 122).

There was also a consensus amongst HRFN partisiffzat roads open HRFN
traditional territory to hunting and gathering bgmmbers from other Treaty 8
communities. Concerns were voiced that it was ingdbr members from other Treaty 8
First Nations to hunt and gather in HRFN’s ‘backavithout first asking permission,
and these actions went against their traditionatices (Participants 15, 23, and 25).
During the late 1970s, UBCIC (1980a VOL V: 8) atsuied that the pressures of
cumulative impact had altered the spatial extents of traditionalarsas and that there
was pressure on territories less impacted fromt Niasions who had experienced a
greater territory loss.

Roads and other linear disturbances were alsaideddy participants to reduce

" Cumulative impact and HRFN views on it are discussed moresévéénin Chapter 4.
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ecological values of the land. For example, paréints discussed areas where mineral
licks had been damaged by seismic lines (Partitsphn2, 9, 10, and 11). As well, much
concern was expressed about the grazing of moakdeser around active and inactive
sump and well areas. Elders stated that sprayirfgregtry companies eliminated the
berries and any animals that relied on them, abagehe predators that required those
animals. In addition, industrial activity in the om@ains was linked to observed reduction
in alpine animal and plant species.

Industrial access routes have also directly adotlently impacted cultural values.
For example, videos made by community membersvaraédifferent areas
demonstrated where gravesites were damaged dimengphstruction of cutlines by
caterpillar tractors. As well, in some areas enosias observed that had amplified
impact of the caterpillar action on and aroundgtreves. In one area, Elders pointed out
where graves had eroded into the river.

Travel to traditional villages and other signifitaites is much longer by road
from the reserve than by the horse trails thatipiexv direct access before the
surrounding land was privatized. Some access pamtsot drivable by truck because of
road decommissioning or locked gates. In one preniispot, the removal of a bridge
divided road access to HRFN traditional territarioiapproximately southern and
northern halves, and members are required to diitbe way out to the highway and
back in before they can reach locations north atrsof this point. There was much
discussion while camping near this area about misvaiccess point should be managed.
Some people felt that since the road had alreadw bailt the bridge should be

reconstructed with limited access, only open to NRkembers. One Elder stated that
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because the roads and bridges had been built, wtihRFN permission, HRFN could

use them to access, “where we used to live,” mattdhcess should be restricted to HRFN
members and not open to the public (ParticipantHdyvever, there was not a unified
consensus on this matter, as some Elders felbtdshould be inaccessible to all.
Others wondered how to keep out non-HRFN peoplesiTVs can go practically
anywhere. In the 1970s, Brody (1988) also recomtertern about the same issue, and
noted that community opinion was divided.

Participants were dismayed by other land userse/agtivities ended up
compromising their experiences on the land. Fonge, the ranging of cattle on Crown
Land led to the spoiling of water being drunk aEdaer's camp. Elders also did not wish
to drink water where forestry spraying had occurtemyging trucks rolling by the camp
created dust and safety hazards.

During this study, camping areas were selectegdbicipants according to their
potential provision of dry wood, shelter, and wabMuch discussion ensued in the
community about whether an area was suitable befettang out, and trips out to
prospective areas were made days before setting.d&mn example, an area used the
year before was avoided if it did not have enougiwbod. Elders and other HRFN
participants observed that hunters sometimes cammed used their camping areas, thus
using up the dry wood supply. In a few instancesais evident that garbage had been
left behind by the hunters, and in one case a daliihby an HRFN member had been
vandalized and destroyed by a chainsaw, an adiwtd to a hunter from the outside.

| also noted that an oil and gas development ptaposed to use, in accordance

with OGC regulations, ‘existing openings’ as looas for its personnel camp, drilling
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sump, and other required facilities. These existipgnings were exactly where we had
camped in 2003, but Elders had chosen not to rétuim2004 to ‘let the land rest'.
Because we had camped there, | am aware theree#tedlues associated with the
surrounding land that would be compromised by itrialsactivity. Further, my
understanding of the HRFN attitude towards campites leads me to think that the
creation of a drilling sump, essentially a pit usegtore and treat wastes, will mean that
HRFN will never desire to camp in that area again.

Many HRFN members voiced opinions that industry gavernment benefit
more financially from the use of HRFN traditionatritory than do HRFN members.
Many of the high-paying oil and gas jobs requigering at technical schools and long
apprenticeships, and even when members expredeeeshnin pursuing these activities,
it would mean leaving the community for long pesaaf time, a difficult prospect for
most HRFN members. Similar to the late 1970s, veapmomy activities on the reserve
are presently dominated by slashing, guiding, anpgleyment by the HRFN council
(Mair 1980; Union of British Columbia Indian Chief980a, 1980b; Brody 1988).
Seasonal wage work allows HRFN members to remdineagn the land. Some people
recognized that benefits from industry, such astdleom jobs, may provide needed cash
to community members but, after industry is findhdRFN is left with the impact on
their traditional territory (Participants 2 and 2B)ders noted that both of the main
industries, forestry and oil and gas, left longrtémpacts but created only short-term

benefits:

They damaging a lot of our area, our traplineshesé seismic lines. Roads. All
... stuff like that. They making it. They making a & money. What do we get?
We don’t get nothing! (Participant 14)

86



One day while driving past some cutblocks, whicth haen harvested in the 1970s, an
Elder noted that although HRFN members made moygyanting trees, all those jobs
are now gone and so are the forests. He expressedllef that a similar thing will
happen with the oil industry and its slash and pobs that some HRFN young men are
employed in (Participant 2).

Many Elders commented that the monetary compeansaticeived for use of the
land was not enough (Participants 1, 2, 5, 6, 74815, 16, 17 and 18). One Elder
expressed concern that even though they are tolddogtry and government that the
HRFN is remunerated, they still do not have enaughey to buy things in the Fort St.
John stores (Participant 8). Another Elder recaliate exchange between family
members, as trapline holders, and industry abaupensating the family for its trapline
losses. They recounted how the family was succeisstieterring industry from
developing by asking for a significant sum of mari&yhen industry sees [we are]
asking too much they back off” (Participant 14).

Significant or sacred sites remain a central picbntemporary HRFN
awareness, and thus compose an essential padio#tues system. This point was
underscored to me during a visit to one sacred &leaummer, discussion in the
community had focused on participants’ desiresi this area and to take me out there
to show me what it meant to them. Finally, the dasne when we made the trip. During
the visit, it became apparent to me that at leastEider had never been there before.
From the way the area was discussed, | had assilvatdll the Elders had visited the
area many times. The fact that this was not the eagphasized to me that the

importance of the area, and the Elders’ knowledgkexperience with it, exceeded mere
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physical attachment. Further, if knowledge of thered area’s existence fuelled the
Elders’ appreciation of it, the reverse may alsdrbe: knowledge of degradation to the
area would make the Elders concerned about whahegsening on the land. Moreover,
information about that area and the land as a wtmléd and did reach HRFN members
from those who had visited the area or were maongandustrial activity in the area.

Community members also discussed the dream mapBdaver prophets had
made in the past, and considered whether therawasimunity member who could act
in the role of spiritual leader. There seemed tadiesensus that, “maybe when things get
better someone will draw [more] dream maps.” Thweeee also some spiritual areas that
we did not visit because community members decidatlas a group we were not,
“spiritual enough.”

Throughout the study period, Elders consistergiymunicated their desire to
maintain sacred and significant areas as undewvelape their wish to teach their
children about their importance. HRFN Elders talkepkeatedly of their desire to take
their children and grandchildren out to the genarah where they grew up. In order to
pass knowledge on to the younger generations, E£kl@ressed that they require access
to their traditional lands.

It is noteworthy that the messages voiced by HRRdvledge holders strongly
overlapped with messages evident in the UBCIC LWOx&don of British Columbia
Indian Chiefs 1979, 1980a, 1980b; Brody 1988) al$ agelater work with consultants
(e.g., Ruttan 1999). In particular, there is caesisy between this study and those from
the late 1970s, the period of the last oil andlasm. This suggests that HRFN interests

and concerns have not been adequately addreseegburce management by
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government, industry, or First Nations using ergtmethods of engaging First Nations
in resource management and planning.

It is also worth considering the differences inssages between this study and
earlier ones. By comparing spatial information hcladed that this study collected
details on HRFN use of their traditional territdhat | did not see recorded elsewhere.
Thus, despite the existence of earlier studies,gtoject resulted in newly recorded TEK.
This underscores the importance of accommodatiaglyinamic nature of TEK.
Differences in data could reflect the participatadrdifferent Elders in this study. As
well, Elders recalled memories over time rathenththat once, and the recounting of
their memories was stimulated by certain or spectiies, accessed by Elders when we
were out on the land. Further, this fact may refleat TEK is accumulating and
changing on individual and community levels.

Brody (1988: 110) noted that the youth of the W0 were raised in the
community would be, “reluctant to move back,” te tand. Those youth are today’s
middle-aged population, and in my experiences WiehHRFN, some members of this
generation have a strong appreciation for partimpan life on the land, demonstrating
that traditional culture is an active componentdome members of the HRFN
community. Many of this generation, however, lisenhat Hawley et al. (2004: 40) term
the ‘cultural shadowland’, “exist[ing] outside o&tlitional Aboriginal culture, but not
fully within non-Aboriginal culture.” One of the egequences of the cultural shadowland
is that it, “impede[s] amalgamation,” of traditidmeboriginal and WBS approaches to
management, since assumptions made from commurgoaith First Nations living in

the cultural shadowland increase the likelihood thaource management practices will
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be founded on information that does not accuratgtyesent a TAW (Hawley et al. 2004:
40). An approach and system to effectively commateidboriginal worldview must
include a way that participates in teaching yobgirtculture and preserving knowledge

for future generations.

3.5.2 Defining HRFN Spatiality

Central themes relevant to representing HRFN Tgadially were made clear
from the work with HRFN participants to map TEKIrsj it is apparent that the values
attached to individual sites extend beyond the ighysonfines of the site and may be
variable according to an inestimable number ofaeagor which the site is valued in the
first place. Secondly, data collection methods wrdpresented TEK and HRFN values,
most significantly the knowledge that is not siteséd. This suggests that there is a need
to develop a system that will enable the HFRN ttecbtheir TEK over time and without
the confines of the start and end date of a pdatiquroject, and that will enable them to
focus not only on individual sites but also thékéiges between sites.

The boundaries of TEK sites are not easily distisiged if one tries to determine
them through knowledge of values attached to platteough a point may represent the
approximate location of a site when it is recordach map, values generally extend
beyond its geographic coordinates. In additionyesaltypically link to other sites, and
this is not easily recorded when points are useddord site-based activities, and lines
are used to delineate knowledge of particulardrailtravel ways. For example,
discussions around a moose hunt site indicatedHR&tN participants clearly saw not
only the hunt site but also the moose habitatuiticlg a nearby lick, and the roads used

to reach the area as connected and integral. Bestaom active wells was also important
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to perceptions about whether or not the moose mdyehlthy.

Although the map biography method of this and ofitejects may record such
values through the description of a generalized,greactice has been to de-emphasize
polygons in favour of points, because resource gensgorefer to use point data (Markey
2001; Millennia Research 2005). Areas cover lardergs and are much harder to
incorporate into a resource management plan uhdéMBS worldview. Markey (2001.:
9) considered that within the B.C. government TW&pam, “The aim of the site-
specific TUS’s is to establish boundaries that sspdIndian” reserves and traditional
lands from other Crown-held or private lands whesource extraction is not burdened
by Aboriginal interests.” She indicated that thetistborders around site-specific
information, and the requirement of First Natioosssign “arbitrary” values reflecting
significance to points, are steps designed to erthlel government to, “minimally
mitigate impacts, where necessary,” (Markey 20@B)1This approach fails to capture
or reflect the cultural and social meanings thastMlations attach to the land and
represents a major philosophical difference betwesatitional First Nations participants
in TUS and government application of TUS (Thom svashbrook 1997; Weinstein
1998; MacKinnon et al. 1999; Markey 2001; Carriek&i 2006).

There are also other factors to the HRFN besigesneand location to consider
when expressing value, for example as to whetharea needs to be quiet. HRFN
participants pointed out many areas where theyidered it important to be quiet and
there was much concern over existing or potent@aencreated by industry (Participants
1,2,7,9, 12, and 14). Elders instructed youtl tmmbehave in these places, and were

dismayed when helicopters flew low over particalegas. In discussions with Elders and
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other participants in an effort to define the proity and shape of a ‘zone’ of quiet, it
was apparent that opinion varied from person-te@edepending on their knowledge of
a given area.

It was also apparent that certain viewscapes wadteed. There were several
ways that participants indicated that views wegaigicant. For example, we were
driving along a road and an Elder traveling in &eotruck stopped and came back to
explain to me that the view we could see was tleetbat he used to see from an old
village site. We spoke of the value of this vievd ook standard as well as overlapping
panoramic photographs to visually record the viéta later date, we visited the old
village site and GPS recordings were made, whieblea linking of the photographs
with the village site. It was also noteworthy tttee view was important to the Elder from
more than one physical location. | asked informadsiions at various sites in an effort to
gauge how the construction of seismic lines or rodeeelopment would impact the view.
The Elders indicated that impacts would be negativene instance, | did not personally
visit a site but the importance of the view wasappt from the way Elders talked about
the location and the view of the mountains.

HRFN participants typically discussed values ansptizemselves before
providing a consensus view of how industrial atfivhight affect that value. This
suggests that the process of defining the spatiahés of HRFN community values
would require an ongoing practice of community dgston to accommodate the way
HRFN members assimilate knowledge, communicate gstdhemselves, and come to
decisions in the expression of spatiality.

Notably, trails are underrepresented using the biagraphy method. In HRFN
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TAW, the trail may be the path that the HRFN tréactlon, but there were many places
along the trail, at varying distances from thel trahich were also central to the HRFN
way of life. For example, HRFN participants traeelland camped along trails, but also
hunted, prepared dry meat, and gathered plantbemigs in various locations. Some
sites were visited every year, while others weeduss opportunity or need presented
itself. One Elder described this process as, “gomgour,” suggesting that although the
main destination, a seasonal camp or winter village the goal, the process of reaching
a place may have involved roundabout travel (Hpeit 11). Further, | noted that
making dry meat was linked inexorably to the conaéstoring the meat and then
traveling with it, as the female Elders told stergd how they would travel between
spring, summer, or fall camping spots and theirt@vinillages, leading horses packed
with dry meat to be stored for winter consumptidhiBCIC (1980a) and Brody (1988)
captured this phenomenon in the seasonal roundlmelere travel along trails was
illustrated as occurring in general directions, do#¢ seasonal camps, hunting grounds,
or villages, but with much variance. It was alseatlthat trails play a central role in
Beaver spirituality and understanding the signifima of trails requires much cultural
indoctrination. GPS records of trails provided mgpatially accurate representations of
trails than the map biography method, but linkdmgtsveen points (sites) and lines
(trails) had to be connected by understanding i@AHRFN culture viewed the lands as
a whole, rather than through individual features.

Because trails are difficult to record, they corsgia large portion of the ‘blank

18 Female Elders also discussed collecting, drying, storimtransporting plants required for the winter.
For example, reminiscences of using moss for diapers asglitra laugh. These discussions emphasized
the role of the women as the domestic provider.
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spaces’ in WBS maps. The question of asking HRRi¢1Elto point out trails where they
used to travel received answers that indicatedatiffadbugh travel occurred along general

routes, it was also opportunistic:

Interviewer: “Where do you travel to get the modse?

Answer: “You leave the horse trail where you seerttoose tracks” (Participant

20);
and

“People hunt all over this land” (Participant 4);
and

Interviewer: “Where did you travel?”

Answer: “Travel all over, where ever you want td ¢@articipant 2);
and

Interviewer: “Did you mainly follow one trail in ne or are there a bunch of little
different trails?”

Answer: “Go different ways” (Participant 14).

The abundance and ubiquitousness of HRFN traditioamiégs was underlined through
Brody’s (1988) analogy that asking a hunter to deavall his trails on a map is similar

to asking an office worker to list all the placéseswalked within one day.

3.6 Summary and Conclusion

Community-based research methods were applied wbeking with the HRFN
to identify individual and community values. Paation observation and site visits
proved to be complementary tools to the interviddata were verified in informal
conversations, and through reviews of photograplsvadeos. Content analysis
supported a consideration of themes and sub-themes.
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Collected HRFN spatial knowledge identified specsites well, but under-
represented TEK as a whole, in particular traild @ammunication of other values that
are not represented well with points, lines, oygohs used by WBS mapping. It is clear
that within the HRFN worldview, movement betweeeaa on the landscape is as
important as the areas themselves and trails anme@ly pathways between designated
points on the landscape. A geospatial approach reapportion the emphasis from site-
specific points and include lines and areas aesgntations of HRFN worldview within
a decision-making framework.

Communication processes center on community dssmusbout TEK and
values, and values informing decision-making ateaheays apparent to someone from
outside the traditional culture. Further, HRFN demms about resource management
approaches cannot easily be compartmentalized dtber aspects of their culture. An
emic perspective must be reflected in a geospatstem by enabling people to have
internal community discussions. The geospatial @t must reflect the dynamic aspect
of HRFN TAW by enabling community spatial data ¢éon@ain in the community and
under community control. In addition, the geospatgproach must also meet the
primary concerns of HRFN Elders in educating tlyeuth. An approach that is
successful in realizing these aims may achievdtbadth of community input required
by enabling a large proportion of HRFN membersda@®mpowered and effectively

contribute to decision-making.
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3.7 Principles identified from the community-basedesearch that are central to the
creation of a geospatial communication systertt

3.7.1 Principle 3: Use a mapping approach that ieferred by HRFN to support and
increase their familiarity and comfort level with aps.

HRFN patrticipants indicated a preference for usimgapped image that more
closely matched how they saw the land. For exantipdehillshade image enabled Elders
to more easily count ridges or follow river valleggnilar to how they did when locating
themselves through their mental mapping proceS&agor representations of key
features, such as roads and seismic lines, pronpdrtant when HRFN participants
referenced known locations on the paper map. Az approach must consider
applying supporting images or backgrounds (inclgairthophotos or satellite images,

where available).

3.7.2 Principle 4: Identify and incorporate dominamodes of communication
amongst HRFN (e.g., oral language).

A significant component of communication amongRHN members is done
orally, through the spoken word. A geospatial applomust accommodate this dominant
method of communication. In addition, some cultw@bventions are conveyed non-
verbally. Outside researchers, when interacting witst Nations in the creation and
design of a geospatial approach, must become afénese to improve success in cross-

cultural communication.

3.7.3 Principle 5: Cultivate an environment wherdders and other members will
recall events, experiences and values, particulatlying times of the year when they
may not experience the land the way they used tedlly (e.g., in winter).

It was evident that many Elders required or prefémemory cues in order to be

19 Principle 1: page 44; Principle 2: page 44.
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in a mental space where they were able to recaonés of traditional use and practice.
Most indicated a desire to be out on the land,ibpdssible, to visit places of
significance. Since it will not always be possitdaneet ideal conditions, the geospatial
approach must incorporate other ways to engageoalirage HRFN members to

participate.

3.7.4 Principle 6: Identify and record characteriss of TEK while recognizing that
knowledge and values may change over time and \mtyveen individuals and family
groups.

TEK is dynamic, changing as people’s experiencethe land are incorporated
into their individual and group knowledge syste@iscussions and decision-making
practices demonstrated that values vary amongiaheils, family groups, and
individuals. At the same time, HRFN participantspiiasized that some community
members were considered more knowledgeable thansotim certain topics or
geographic areas. A geospatial approach that entidecommunity to record and update

their TAW values, and incorporate changes in irdiial and group values, will have the

most success of enabling the community to commtmiteese values to outsiders.

3.7.5 Principle 7: Accommodate goals for knowledagyond resource management
through flexibility in collection, storage, and peentation.

The approach is required to accommodate the pesm@and vagaries of resource
management because resource management is s@intetire HRFN values. However,
the approach must go beyond resource managemexideeEIRFN values around the
collection and use of their TEK extend beyond antside resource management
applications. Educating their youth about theitdng and traditional practices is of

primary importance to HRFN Elders. Therefore, iniportant that the geospatial method
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empower HRFN to provide a means to engage the youéarning about their TAW in

order for it to be embraced by HRFN Elders.

98



CHAPTER 4: RESOURCE MANAGEMENT PRACTICES AND THEIR
IMPACTS ON THE HALFWAY RIVER FIRST NATION

4.0 Introduction

This chapter provides an overview and analysiesburce management practices
as they impact the HRFN. The chapter begins byritesg the role of consultation in
resource management and planning. To evaluataiitadity of existing geospatial
communication methods used by First Nations, inrgiuaind government in resource
management, processes operating in northeastB@tdumbia which aim to include
First Nation information in planning are identifiadd discussed. In particular, the role of
paper maps and existing geospatial tools are destend evaluated. Significant
challenges to First Nation participation in res@untanagement consultation, as
identified by the HRFN, are identified. The chaptencludes by considering ways in
which a geospatial communication system can addhesg challenges and thereby
enable HRFN to participate more fully in resourcnagement and planning. These

considerations are summarized as principles toévelopment of a geospatial approach.

4.1 Methods

In December 2004, a structured approach was takdatermine how well
resource management processes in northeast Bl@de&acand represented Aboriginal
values. A total of 80 questionnaires (Appendix &revemailed to government, industry,
or First Nation mappers who were attendees ataih@®03 conference on Aboriginal
mapping at Duncan, B.C. or who | met personallyrduthe course of this research.

Information gathered during informal conversatianth HRFN Chief, Council,
Halfway River (HR) Lands Staff, Elders, Environmartlonitors, and other community

members provided an overview of the challenges HR&N facing. Maps from the
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HRFN Lands Office and community meetings were sthan¢h me in order to provide
examples where companies attempted to include elsnoé HRFN TEK and TUS in
their consultation with the community. Documengsywepaper articles, industry
magazines, and websites were also reviewed foraetenformation.

Research notes were analyzed using structurafsisalvhich enabled
identification of both common and anomalous thethe€ompte and Schensul 1999) (as
detailed in Chapter 3). The substance of this @rapas reviewed with Chief Pokiak on
August 22 and 23, 2005, at which time she provitladfication and additional

comments.

4.2 Results from Email Survey

| received between 12 and 20 responses to thd sumaey. Loss of data through
computer failure precluded confirmation of the éxaamber of responses because the
surveys were conducted over the Internet and hpresavere not printed. The low
response rate and uncertainty surrounding theataigromises the utility of these data.
However, the information that was obtained wasuld&#cause it helped identify the
origins of problems facing the HRFN in resource aggment as regards issues that arise
from outside the community and issues that ars@ finside the community. In addition,
it was essential to communicate and vet with threroanity this information because it
influenced my thinking and development of the GVS.

Two themes were evident in the email responsesrdspondent perceived that
TEK is completely comprised of TUS data, then ansviecused on the application of
TUS data, which is stored and referenced by theipe@l government, and their

conclusions were that extant mapping systems apbaphes are adequate in their
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representation of First Nations’ values. Conversiélsespondents believed that TEK is
comprised of a broad range of cultural and ecoldgtements, then answers indicated
that TEK was not adequately included in resourceagament processes and to these
people the questionnaire appeared naive. Thisybatiaparity in perspective led me to
conclude that assessing the inclusion and reprs@mof HRFN values in resource
management would be better served by means otipantit observation at meetings
between HRFN members and industry and governmedtdaring visits to proposed
sites of industrial development with HRFN membé@&ise remainder of this chapter

presents findings from this approach.

4.3 The Role of Consultation in Resource Management

Governments are obligated under the Canadian Darest Act, 1982, to consult
with all First Nations on Aboriginal rights, Treatights, and Aboriginal title. Thus, the
B.C. government must consult with HRFN to determim@roposed developments
infringe on its Aboriginal and Treaty rights (Bask2003; Fogarassy and Litton 2003;
Haida 2004; Taku River 2004; O’Callaghan and Will2@96). The legal foundation for
the B.C. government’s obligation to consult derifresn the SparrowR. vs.Sparrow
1990), Delgamuukwelgamuukwv. British Columbial997), Haidaklaida Nationv.
British Columbia Ministry of Forest2002a 2002b), and Taktligku River Tlingit First
Nationv. Tulsequah Chief Mine Projec2002) court cases, but the courts have not
provided specifics on the actual process that defoonsultation at the operational level
(Lawrence and Macklem 2000; Marsden 2005).

The B.C. government outlines its operational apphato consultation in a

systematic framework (British Columbia Ministry ®@stainable Resource Management
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2002). Individual ministries may also publish guides for staff that reflect the
fundamentals of the provincial policy. The procesgins when industry proposes a
natural resource development on a First Natioaditional territory. The framework
details that consultation takes place followingarfstep process, where step 1 is to
initiate consultation and obtain from the First ildatproof that Aboriginal interest exists.
In step 2, government employees assess the souwnalindn® First Nation claim of
Aboriginal interest. Step 3 involves an assessmokewhether the proposed activity will
likely infringe on Aboriginal rights or title, arstep 4, pursued only if the government
determines that an infringement exists, seeks t@rokne accommodation or negotiation
with the First Nation (British Columbia Ministry &ustainable Resource Management
2002: 22). At any point during this process, theegament can approve an industry
proposal for development if Aboriginal rights otarests are deemed not justifiable
(Sharvit et al. 1999; British Columbia Ministry Stistainable Resource Management
2002; Dacks 2002; Fogarassy and Litton 2003; Mar&i®5). Because consultation is a
‘two-way street’, First Nations are compelled twatve themselves in this process or
decisions about resource management on theiritraditterritories will be made on their
behalf, without their input (British Columbia Minig of Sustainable Resource
Management 2002; British Columbia Ministry of Fase8003a; Carpenter and Feldberg
2005; Marsden 2005). Because industry represeatatas the project proponents, can
more effectively discuss and address questions Fiost Nations concerning potential
projects than government, the provincial governmegtlarly delegates the task of
meeting with First Nations to industry while mainiag fiduciary responsibility for

consultation (Muckle 1998; Sharvit et al. 1999; &@psy and Litton 2003; Marsden
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2005).

Marsden (2005:1) described the consultation psoreslving northern B.C.
First Nations as a, “political, legal and cultuisdue that is changing and developing.”
The process of consultation remains contentioualmsefor many First Nations the
process does not comprise co-management in spilte aourt cases affirming
Aboriginal title and rights. Marsden (2005: 1) fet emphasized divergent
interpretations of consultation between governnagl First Nations by referring to two
definitions of consultation, whereby governmentceéres consultation as a process to,
“seek information or advice from,” whilst First Niats define consultation as a process
that is closer to the concept of “seek[ing] permoisor approval from.” HRFN’s ability
to participate in resource management decision{mgadccurs within this challenging

environment.

4.4 Including HRFN TEK in Resource Management: Chaacteristics and
Description

The consideration of HRFN TEK in resource managgémknning varied with

the two main resource management sectors with whiRRN interacts: forestry and oll
and gas. HRFN was engaged with dozens of largs@adl oil and gas companies but
only a few forestry businesses, primarily Canadiarest Products Ltd. (Canfor), Slocan
Forest Products Ltd. (Slocan) (a subsidiary of @gnfind B.C. Timber Sales (BCTS).
HRFN traditional territory is overlapped by Treeatra.icense (TFL) 48 as well as the
Fort St. John Timber Supply Area (TSA) 40. The eltaristics of HRFN’s relationship
with the two main industries, as well as the preagsder which HRFN engaged in

consultation, are described below.
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4.4.1 HRFN Interactions with Industries RegardingedRource Management

Proposals for resource development or extractierevprepared by industry and
approved by the OGC, the regulatory agency thaiesdkcisions on applications. Oil
and gas companies sent representatives to HRFdh&ult over projects they intended to
submit, or had submitted, for approval to the OG@mpanies were represented by their
own employees or by Land Agents, hired by compatoiésteract with First Nations on
their behalf. The OGC also assigned staff membéarsact as liaisons between the OGC
and each First Nation community. The majority dfasid gas proposals emphasized
individual projects, such as facilities, seismiwel, pipelines, roads and road use permits,
wellsites, and testholes. Since 1998, the OGC gdtand implemented
Memorandums of Understanding (MOUSs) with each &dEirst Nation, which are
intended to pay monies to support First Nation béjpias to respond to applications
from the energy sector. HRFN was able to assigeaiastipulations to proposals, which
typically addressed issues including access, werk&haviours, or general habitat
protection. Caveats submitted by First Nations ireguapproval by the OGC. In the
summer of 2001, engagement of HRFN in the resoma@agement process broke down
and HRFN blockaded a proposed Petro-Canada pideltagon, an act which resulted in
some concessions from the company as well as sectvelationship between HRFN and
Petro-Canada.

Forest companies sought input from HRFN on mudgyplans that covered
numerous cutblocks over vast tracts of land. CRaKiak considered that HRFN’s
relationship with forestry was more establisheahtvéth oil and gas, given their longer
history of interaction. As a result, both forestmployees and HRFN members were

more educated as to what each expected and waifeétN was also involved in a court

104



case in the 1990s which resulted in a harvestingatooum on a large tract of land
across the river from the resera{fway River First Natiorv British Columbia

Ministry of Forestsl999). This experience left HRFN members with f{pasimemories

of engaging in dispute with the forestry industnglgovernment, and created a sense of

empowerment amongst community members.

4 .4.2 Characteristics of the Consultation Processes

The following generalized description illustrakey elements of the consultation
process that is typical of resource managementactien with HRFN.

4.4.2.1 Collection of HRFN Input for ConsiderationrResource Management and
Planning

Collection of HRFN input was very much face-todamnd involved industry and
government representatives visiting the HRFN rese@ompany or government
representatives drove out to the HRFN reserve &t migh Chief, Council, HR Lands
Staff, Elders, and other community members. Stahgesposal submissions were
delivered to the Chief and Council and the HR Last#df. Binders containing reports,
paper maps, and other written materials were teéfteacommunity. Presentations were
sometimes given by industry or government to comitgunembers. Generally no
decisions were immediately forthcoming from Chiefl@ouncil since HRFN decision-
making involved elected and traditional decisiorkera, and Chief and Council needed
time to seek input from community members. Whearatance at a meeting was low, a
community member was typically sent house-to-haaggather information and
opinions. Industry and government employees recbtioeir interaction with HRFN in
the form of consultation records, documents coirtginotations on the date of contact,

who was contacted, method of contact, and a sumofasytcomes. This may have
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served as proof of consultation when the governmete a decision about whether
HRFN was provided with an adequate opportunityadipipate.

During visits to areas of proposed developmemlhénproposal stage, as well as
during construction of oil and gas developmentsFNRnembers employed as
Environmental Monitors by industry acted as on-edes and eyes for the HRFN.
Monitors were trained in habitat evaluation, ardiegy, and field safety. A main
responsibility of Environmental Monitors was to pie HRFN input into industry-
funded Archaeological studies since these studies & major component of HRFN’s
ability to record evidence of cultural activity. IHR viewed the Environmental Monitor
system as one that works well if the company wapenating. For example, if a Monitor
located a feature such as a moose lick or graee, HRFN would recommend that the
development skirt around the feature. To makeapmoach successful, industry must
have been willing to accommodate validity of theziEmnmental Monitor’s findings and
community needs.

In addition to the Environmental Monitor prograBiders, HR Lands Staff, and
others from HRFN may have flown over proposed dgwelent sites in industry or
government-funded helicopters and reported thedfifigs verbally to other HRFN
members. Photos or video may have been taken byNHBFuse in communicating
particular aspects of their flight to others in twenmunity.

4.4.2.2 The Role of Paper Maps, Geospatial Toald,Bigital Data
Paper maps played a significant role in the caasah process, and paper maps

were the primary method industry and governmentas®mmunicate the location of
proposed developments. Paper maps were produdedistry and government from

GIS programs, where data is stored, manipulatetin@ganaged. Industry produced their
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own maps and submitted them to HRFN as part ofstrg@application packages, or these
maps were brought to the community during instamdesn a company entered into
discussion with HRFN ahead of filing the applicati6lRFN Chief, Council, and HR
Lands Staff were the primary users of these magsiot all community members
readily understood the conventions of WBS maps. NRfief, Council, or HR Lands
Staff would sometimes use industry-produced pagrsiio educate themselves on the
location of a proposed development and then comratmsthis knowledge orally to
community members for use in decision-making.

Depending upon how features were represented aatlwas present on the map,
some industry paper maps were more useful thamsotbdHRFN. For example,
Anadarko, a major oil and gas company, used maibsami orthophoto base to discuss
plans for wellsites, represented as points, otHREN reserve. Petro-Canada supplied a
paper map to the community showing Petro-Canadkites and pipelines as vector
features layered on an orthophoto background. th bases, HRFN indicated that photo
images readily supported their questions about @pesposed features were in relation
to other features, for example existing wells, pipgss, and cutblocks. Otherwise, maps
typically excluded development features from ott@npanies or industries and were
printed on white backgrounds.

Industry applications submitted to the OGC doneguire TEK sites or values to
be mapped (British Columbia Oil and Gas Commis&@d5c¢). Participating forestry
companies in the Fort St. John Pilot Project alm @IS to manage data, including
archaeological data (British Columbia Timber Sa&leal. 2004a). Some companies

presented provincially recorded archaeological tatdRFN as part of their
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understanding of TEK.

Paper maps may also display the results of maatigadiland modelled digital data.
Conventional geospatial manipulation, in partictlkes creation of buffer zones, is
regularly proposed to HRFN by industry and goveminas a way to maintain site-
specific TEK values. Industry and government usguage that supports the creation of
analysis using buffer zones, special managememsz@md exclusion. For example,
some archaeological reports use buffers of 250 arb@0 m around sites to identify areas
that could be impacted potentially by a developnserch as a seismic line. Government
Aboriginal specialists talk of defining ‘go’ anddrgo’ zones, under which development
will be permitted (go) or excluded (no-go). At tispeompanies have also supplied
HRFN with a map of buffers drawn around a propadeekelopment such as a seismic
route and asked the First Nation to indicate wheding sacred sites or areas of concern
fall within buffers.

HRFN adopted this notion of buffer zones from WR&ps and map-making, and
occasionally use it to assess the potential impldevelopments by considering whether
or not the development falls within a 10-mile radaf a significant spiritual site.
However, HRFN members have also communicated tthatestandard round buffers on
points that represent recorded TEK exclude esdemtmponents necessary for
ecological protection, such as the headwaters pbitant rivers, or protection of cultural
values such as significant views. Further, govemtrofficials have indicated that parcels

greater then 10 hectares in size are too large tmbsidered for removal from the area

% The 10-mile radius measurement is one that is cited by @uefncil, Elders, and HR Lands Staff. |
was not able to discern why community members used tmailéFigure; however, it may have origins
with the T8TA TUS, which used a 10 km radius arourghlyi sensitive cultural features (Candler 2000).
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of potential development, and thus the applicatibbuffers appears inadequate to
HRFN.

The Archaeological Assessment component of resaapplications uses resource
predictive maps to identify an area’s archaeoldgio#ential, a process that employs
orthophotos, plan maps, and the RAAD (Millennia &ash 2004; Millennia Research
2005; British Columbia Oil and Gas Commission 2003dthough field visits may be
used to verify a model’s accuracy, the modellingcess is adapted in part as a means to
reduce the expense of intensive field-based sungei¥lillennia Research 2005). Data
from the predictive model are provided by the O@Caister formats to oil and gas
companies (British Columbia Oil and Gas Commis&085e). Maps are generated from
predictive modelling processes; however, the docuaten stresses that “Appropriate
interpretation of the model ... is critical” and tlwate needs to be a specialist to be able
to successfully interpret the findings (Millennia$®arch 2005: 79).

The OGC further encouraged Treaty 8 First Natioredopt GIS technology by
providing them with a one-time grant to spend ditvaare, hardware, and training. The
stated goal of this program was to equip First d¥etiin an effort to improve
collaboration (British Columbia Oil and Gas Comnoes2004). Forest industry
representatives also indicated that if HRFN begaust digital mapping technologies,
then any output should be compatible with standador mapping systems so that
information from HRFN can be compared and/or irdégat with industry decision-
making systems (J. Beale, Canfor, Pers. Comm.uia2002).

4.5 HRFN Concerns with the Process of Including TheTEK in Resource
Management Consultation
The most critical challenges from the resourceagament consultation process
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identified by HRFN are identified and discussecdhbel

4.5.1 The decision-making process at HRFN involvsath elected and traditional
decision-makers and was an internal process.

Chief, Council, and HR Lands Staff expressed tinay felt they must educate
and inform community members as to the possibleastgpof resource management
development, and in turn, Elders must speak todhees of specific areas. Some
industry and government representatives may hasugraed that all HRFN members
have the same information and knowledge, but Ginef Council first needed to identify
which individuals or family groups from their commity had to be consulted to collect
knowledge relevant to each resource managemem igdoen HRFN members met with
highly placed industry managers, Chief and Coucmiisidered it necessary to go back
and consult with Elders and others before makirgystins. In contrast, the CEO of a
company may be able to make a decision almosttaraldy, or come prepared to make a
decision without further discussion within the camp, and may assume that Chief and
Council have the same powers. Further, HRFN indatétcan be problematic for Chief
and Council to visit sites with industry represéntss. This introduced the risk that
industry representatives would claim in their cdtaion record that they had sufficient
consultation because they had reviewed a siteamtblected official. HRFN members
expressed that in the past when the traditionakaoleemaking practice was breached,

they felt disenfranchised, and they felt that ibsiiy occurred in the community.

4.5.2 Cross-cultural complexities contributed tormmunication misunderstandings.

Industry and government employed specialists tornanicate with First Nations,

e.g., Land Agents and OGC Aboriginal Specialisgectalists were both non-Aboriginal
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and First Nation peoples. The First Nations emplicy® specialists were not from the
HRFN community and therefore HRFN members constlédrem as external to HRFN
worldview and to the community as a whole. Spestaivere tasked with establishing
and maintaining personal contact with HRFN commumembers. HRFN members
expressed that this relationship structure is mtrest to how First Nations deal with each
other, which is in person, one on one, on the vesand out in the bush.

Furthermore, resource management culture is payented whereas HRFN
culture is oral. Industry and government repredats provided Chief, Council, and HR
Lands Staff with thick binders of information, mapsd technical diagrams which they
were expected to digest and communicate, througtigpand English-Beaver translation,
to community members. In recognition of the HRFNpaiasis on oral communication,
industry and government employees jotted down comations with HREN in their
consultation records. HRFN members expressed dinattsmes this felt excessive to
them. In one case, HRFN participants reportedtthateven resulted in a note being
made after an industry representative approach#® hands Staff member while she
was shopping in a Fort St. John grocery store.

Cultural differences in communication also ledignificant misunderstandings.
HRFN Elders did not typically make eye contact wepaaking with someone they did
not know and feel uncomfortable when non-Aborigwialtors try to use eye contact as a
way to connect. Also, when company representatig&ed Elders and other members if
‘everything look[ed] alright’, the typical reply wdsure’. Because Elders believed that it
was impolite to overtly disagree with their visgpthe industry employees were misled

and may have referenced an exchange such as thisiirconsultation record as proof
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that meaningful consultation had occurred (Parictd5).

4.5.3 Government expectations of HRFN’s contribut®to consultation were WBSW-
oriented while HRFN’s ability to participate was ipeded because their potential
contributions were largely based in a TAW.

Government expectations regarding consultatioeftames and HRFN capacity
to respond were WBSW-oriented and HRFN'’s abilitp#oticipate in resource
management decision-making was impeded by theHatmuch of their potential
contribution was based in a TAW. Most notably, T&Ks not always immediately
available for use in the decision-making proceggoi responding to a proposal, Chief
and Council had to speak with Elders and other lgekamowledgeable about a particular
area. This took time if a particular knowledge-levldias away, for example, in town at
the doctor, out on the land, visiting relativesamother reserve, or attending an event.
Chief Pokiak stated that if a site visit was reqdirelected leaders and other HRFN
members may have needed to be educated by comntildéys as to how to enter the
area, particularly if it was sacred. Some Eldery hwave withheld information until they
were sure that they could trust a new Chief andn€Cib(R. Pokiak, Pers. Comm., 14 July
2005). Further, as a traditional community, TEK wagynamic component of HRFN
culture and new information and experiences mag ladtered its characteristics. Also, if
an Elder did not readily know the answer to a dmequestion, time may have been
needed for them to think about what they knew lati@n to proposed activities before
they could answer. Elders may also have wishedstuds elements of TEK amongst
themselves before presenting a consensus-based view

Elders stated that they like to spend some timiherand to help them remember

their experiences, and if consultation occurreq amlwinter, then they might not
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remember all that was important to communicate. NR&ditional territory appeared
different in the winter than in other seasons. Mashmunity members were used to
traveling extensively on the land during springnster, and fall. Both the consultation
process and oil and gas field activity, howevemenmusiest during the late fall and
winter months because of access problems acrasgreand when temperatures
averaged above zero.

Consultation was compromised further because resouanagers may not have
fully appreciated the characteristics of TEK comioation and collection. In his
presentation to the MKAB during the MKAB'’s June 20@eeting, (former) OGC
Commissioner Derek Doyle stated that the collectibcommunity knowledge was
economical, “because it is already there [with camity members],” as compared with,
for example, the time investment required to obtkta from animal-habitat studies. But
HRFN expressed that time frames under resource geamant consultation were
inadequate to allow HRFN to assess the large nuoflggoposals they were given.
HRFN members expressed that neither oil and gatonestry sectors provided time
frames for HRFN input that reflected cultural preses involved in collecting TEK and
consulting knowledge holders. Similar to officifdiem other First Nations (Wilson and
Graham 2005), HRFN elected officials indicated thaty did not feel they had the ability
to hire and train a large staff, and staff thatehast acted in generalized, not specialized
capacities. HRFN elected decision-makers were pplaced in the position whereby they
made decisions on incomplete information, appetldde government for extensions of
existing time frames, or ignored deadlines, riskimat the government would approve

proposals before TEK could be assessed in the xtooiteutstanding proposals.
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A 10-day turn-around time allowed to assess imgial oil and gas proposals was
primary amongst HRFN concerns. The scenario HRIERdavas that a company would
provide a paper map, which may not have been atiglgwdetailed, and HRFN had 10
working days to approve the proposals or to voagcerns. During peak oil and gas
season in the late fall, HRFN received approxinyai@l to 40 new proposals a week.
Generally, the time was too short for the commutotgssess each submission from a
company, even though some companies elected ta begconsultation phase before
making an official application to the OGC. In a 8G8aluation of the oil and gas
industry, WMFN also raised issues with the consiolteprocess, asserting that time
frames are too short (Sierra Legal 2005).

The government did not have to receive writtemarbal verification or support
from a First Nation for an oil and gas project acitlg in their traditional territory before
approving a proposal (Memorandum of Understand®@2? HRFN and other First
Nations expressed that they did not feel that trean option to unilaterally turn down
a proposal (Parfitt 2004; Sierra Legal 2005). Conngswere only required to show that
they had entered into discussion with the Firsidwatif a First Nation failed to consult,
or did not consult in a timely manner (within 10/dg HRFN reported that the project
was routinely approved by the OGC. It is my obsgovethat the remoteness of the
HRFN reserve may have impeded HRFN'’s attempts tanwonicate with the OGC.
Inclement weather prohibited phone, fax, or Inteommmunication. Also, driving
during the winter months between the HRFN resemdethe OGC offices in Fort St.
John could be treacherous.

HRFN indicated that they sometimes receive incetepbroposal packages. A

114



major point of concern for HRFN was that archaemlalgeport data were frequently
missing from OGC proposal packages presented toNHfigFreview. Other
communities, including the WMFN, also voiced thesncerns about missing information
(Sierra Legal 2005). Furthermore, although HRFNaglty provided input to the
archaeological report process when a community neeatted as an Archaeological
Assistant or Environmental Monitor, this input sdimes failed to appear in the final
proposal (Participant 29; R. Pokiak, Pers. ComnAugust 2004).

HRFN was not typically consulted during oil and gdanning until after tenure to
blocks had been sold. Companies may have investedn® of dollars in acquiring
rights to tenure within HRFN traditional territobgfore approaching HRFN Chief and
Council. HRFN recognized that it could be frustigtior companies when they were not
allowed to proceed due to First Nation issues afitezstment, and Chief Pokiak
suggested a more effective approach would be omehwincludes HRFN participation at
an earlier stage (R. Pokiak, Pers. Comm., 13 J006)2

Despite these objections, the OGC seemed inteshoriening the overall time it
took to assess new applications. Under Goal 2eofX6C Service Plan for 2005/06 —
2007/08 to, “make timely and informed decisionsdoagpon the input [the OGC]
receives,” (British Columbia Oil and Gas Commissk@®5f: 7), the OGC aimed to
decrease its overall response time to industry 28ndays to 18 days. In this instance,
days were no longer measured in working but caleddgs, “at [their] clients’ request,”
(British Columbia Oil and Gas Commission 2005f:.IR)is initiative seemed to be
counter to the primary concerns and main impedimtatted by the HRFN in the

consultation process and contributed to a sendessefmpowerment amongst HRFN
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members.

HRFN also felt disempowered in the oil and gasew\process. An Advisory
Committee to the OGC, consisting of representatir@s the environmental, First
Nation, service, and oil and gas sectors, existdthhdle requests from landowners, First
Nations, industry, and other parties for reconsitien of OGC decisions. The Advisory
Committee recommended to the OGC issues to sesd Adternative Dispute
Resolution, which suspended development activity after the Alternative Dispute
Resolution outcome; however, until an issue reathed\lternative Dispute Resolution
stage, development on the land continued (Westt@asronmental Law 2004). The
OGC Commissioner had the authority to unilaterdéigline Advisory Committee
recommendations when he reviewed them. By the étited®004/2005 fiscal, 53
applications to participate in the Alternative Digp Resolution process had been
reviewed by the Advisory Committee, of which 8 wegeommended to the OGC for
reconsideration. All 8 recommendations were oveedrby the Commissioner (three of
the eight were recommended for ‘consensual’ regwiubutside the formal process)
(British Columbia Oil and Gas Commission 2005a)e Tésolution process may not be
accountable to people outside the OGC (Sierra L20@5H).

Caveats may have been placed on proposed adibifieIRFN but HRFN
reported that the OGC did not always recognizeFirat Nations differed from each
other and thus had different concerns, even owesdme proposal. For example,
according to Chief Pokiak, the OGC may have readRMNpproval to a project that fell
on an overlapping Traditional Use area with HRFN assumed that HRFN could not

have had any issues because WMFN did not rais¢Rarokiak, Pers. Comm., 23
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August 2005). Pokiak stated that HRFN had to maéarcn its letters to the OGC that
HRFN conditions that applied to one area did nodmatically apply to other areas (R.
Pokiak, Pers. Comm., 22 August 2005). In its 200852Annual Report, the OGC
Advisory Committee recommended that a discussi@epan, “standard First Nations’
conditions,” be created (British Columbia Oil and€B8Commission 2005b: 29), a step
that may prove detrimental to some First Nationsesit may predispose industry and
government to certain issues and outcomes beforguttation takes place. It may also
promote the idea of a homogenized whole on thegdandividual First Nations.

The HRFN felt that the lack of HRFN'’s resourceas$sess proposals was not
addressed by the MOU between HRFN and the OGQuaitihthe MOU provided some
monetary support for HRFN to assess proposals (Mamidom of Understanding 2002).
The WMEFEN also found that, “capacity funding [thréuglOUs was] inadequate to deal
with [the] volume of applications,” (Sierra Legd@5: 60). Even when HRFN had the
resources to hire more help for its own officeytb&perienced challenges around
building trust with employees hired from outside FNRsince decision-making
incorporated discussion of confidential and privaittural information. It took time for
HRFN to educate outsiders in the community’s vakumed for new people to understand
how the community wished those values to be exptedskewise, it took time for
potential community members employed by the HRFNr@d to gain the skills and
knowledge to be able to work in capacities thaivedld them to understand government
and industry.

Marsden (2005: 56) suggested that the provintasgwilling to share the

concern over capacity with First Nations then & imathe past. She compared the 1998
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and 2002 versions of the provincial government’sdsaActivities and Aboriginal Rights
Policy Framework and noted that the 1998 policytamed concerns for Aboriginal
capacity that were not repeated in the 2002 verSpacifically, the 1998 guidelines
read, “First Nations often state that they areatd¢ to keep up with the volume of
referrals sent by the Province,” and that, “thevittee shares this concern,” while the
2002 version omitted these and similar statements.

In some instances, First Nations hired outsidereotors to do research on their
behalf. Action by the OGC on contaminated sump manm flare pits was taken in 2005
after the Saulteau First Nations (SFN) and WMFNKpulgh a contracted biologist,
studied the impact of sump pumps and flare pitaromals. Their report demonstrated
that animals that used water and mineral licks raddhie contaminated sites were
unhealthy for human consumption (Sierra Legal 20B&j} HRFN found that they did
not usually have the funds, despite the MOUs, tte people to do this work. Other
support that was available to HRFN included utiligiT8TA staff. But whether using
outside or T8TA experts, it was the opinion of Glekiak that there must be trust and
rapport between HRFN and the experts before HRFMimees would disclose
knowledge about their traditional territory.

HRFN also considered the planning requirementieforest industry as
exceeding their capacity to respond. Forestry’s-amound time was much longer, as the
government guidelines recommended 60-days (Br@islumbia Ministry of Forests
2003a), but they required HRFN approval of multasyplans. Thus, HRFN faced an
intensive period of time when they were require@rvide input over large geographic

areas that would have had repercussions for yearexample, when asked to contribute
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to the next multi-year plan, the community foundifficult to make a statement about
434 cutblocks at once. At the same time, HRFN waiking with pre-approved forestry
harvesting schedules, and they were limited in vy could influence in the present
year’'s harvesting activities. Chief Pokiak exprelsser reluctance to give permission for
harvesting over multiple years because she recedrimt a new Chief and Council may
have different priorities than a former Chief anau@cil, and if permission had already
been given for harvesting in successive yearsa# aifficult for the newly elected Chief
and Council to have much impact on forestry agtivit

Elders and community members expressed their coste Canfor
representatives that aerial spraying impacts thailitional use of the land. Elders were
visually reminded of the impact of aerial spraysmgply by looking at the dead or dying
shrubs when out in their traditional territory (fapants 2, 4, 14, 16 and 17). In 2004,
HRFN was successful in postponing aerial spraynogp@sed by Canfor over an area
used by community members for hunting and berriipg: In 2005, forestry
representatives demonstrated hand spraying aefieeve to show community members
how hand spraying targeted some plants and notxthed Pokiak stated that some
herbicide spraying was conducted by hand rather byaair (R. Pokiak, Pers. Comm., 22
August 2005).

These examples underscore how differences in wiesidhinder HRFN’s ability
to make contributions to resource management aeeisiaking that involves outside
organizations. TAW values may have different temapand spatial scales than values in
a WBSW. In resource management, things with skeonpbral, small spatial scales may

be of high value compared with the things thatalaable in TAW. Hawley et al. (2004:
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41) stressed that, “Issues of apparently less itapoe on a provincial scale to resource
managers in distant locations can be hugely impottalocal First Nations (e.g., limits
on hunting or fishing that affect both locals anglters alike).” A geospatial approach
must empower HRFN by allowing community memberthiok about their TAW, and
then be able to come back to industry and goverharah present their views in a way
that those non-Aboriginal managers can understaagareciate. The current TUS
approach, which takes data, information, and kndgdeout of the hands of First Nations
and places them into the hands of government foisms-making, impedes HRFN's

ability to meaningfully contribute to resource mgement planning.

4.5.4 Consultants, industry, and government colettHRFN knowledge and may have
used it to make decisions without further HRFEN inpu

In the past, industry and government have colleElRFN’s data, information,
and knowledge and used it to make decisions onlibefhdRFN without requesting their
further input. HRFEN patrticipants reported that thégppened even when HRFN were
active participants in data collection (Particiga®t 11, 12, 20 and 25). While identifying
and researching secondary sources of informatiothfe project, | noted that there is a
considerable amount of HRFN information and knowkedtored in consultants’ reports.
Because this information is in written format, thesports were not used extensively by
HRFN. Some of these reports provided detailed m&dron on what HRFN identified to
me as sensitive information, and some of this TRReared on paper maps used by
industry even though its use may not have beertisaed by HRFN. Furthermore,
HRFN Elders and Environmental Monitors stated tmapanies regularly GPS TEK
sites of interest such as villages and cabins ecakd it in their own databases for future

use. HRFN members felt that outsiders may have thégdhformation to visit these
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sites, or companies may have used the informati@ss$ess potential impact of other
developments without consulting with HRFN (Partemps 2, 11, 14, 16 and 25).
Furthermore, the government manages for featuohsdimg gravesites by maintaining
its archaeological geospatial database, the RAADh&eological assessments, done
prior to construction of developments, are desigoddcate and record details of
additional sites. During a presentation on thigaesh project to government
representatives, | observed that one governmenitoges appeared troubled to notice
that the HRFN had recorded knowledge of graveswiatnot also stored in the RAAD.
For HRFN members, this reinforced their concern the government desired to
maintain its own separate and complete set of Niasibns information as an aid in its
decision-making process, perhaps without fully emuz; HRFN.

Other First Nations have stated similar concefishe Implementing
Degamuukw Conference, Russell Collier (1999:2hefGitxsan expressed that, “our
biggest fear [with the B.C. Government-sponsore® Btldies] was that the information
we provided would be used against us, or in pld@sceptable consultation,” (also in
Marsden 2005: 82). By providing detailed informatia their TUS on locations of
fishing, hunting, gathering, and sacred sitesGhrsan were concerned that, “the
province would somehow either subvert the consahgtrocess and use it in place of
actually talking to us, or that they would find aymo turn it around and use it against
us,” (Collier 1999: 2). Collier concluded by notititat is exactly what the government

did (also in Marsden 2005: 82).

4.5.5 HRFN held differing views to government onrpaipatory status in LRMP and
other planning bodies.

LRMPs are plans established by consensus by eapieds/es of government,
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industry, and interest groups. Other resource mamagt plans have to be consistent
with the principles of the LRMP: resource manageinpdsmning documents refer

directly to the LRMPs for direction, and managenmtomes from the LRMPs form

the foundation for benchmarks to be met by indu®mt Treaty 8 First Nations chose

not to participate in the LRMP process because toegidered that the process
disregarded their Treaty and Aboriginal rights (B&r2001). The government responded
to the First Nations’ refusal to participate by hmg them meeting agendas and minutes
and providing them an opportunity to comment ondtedt plans (British Columbia
Ministry of Sustainable Resource Management 199ither, planners altered the plan
on behalf of First Nations in instances where tla@ping body participants felt they

were partial to knowledge about First Nations’ eslu

Although the First Nations peoples were not forgnedpresented at the LRMP
Table, their archaeological, cultural and heritagkeies were recognized by all of
the LRMP patrticipants. The Table attempted to ipooate any First Nation
interests that were known by Table members atitie {British Columbia
Ministry of Sustainable Resource Management 19271S3).

HRFN regarded it as disrespectful that LRMP impletagon continued without first
addressing the concerns that kept them from cautini@p originally. Further, because
they did not participate in the LRMP processes, fatyre decisions based on LRMPs
will be made with inadequate HRFN representatiath ramain controversial.
Recognizing that the lack of First Nation partatipn in the LRMPs weakens any
decisions based on their content, the OGC AdviSmmmittee made recommendations
to the OGC Commissioner on April 22, 2004 that, ETommission ... refrain from
referring to LRMP’s in response to First Natiorsuiss given the First Nations did not

participate formally or fully in the LRMP procesgBritish Columbia Oil and Gas
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Commission 2005a:27). The Commissioner responded“tbtRMPs are important in
discharging our regulatory duty and thus [the OG&]not refrain from referring to
them,” (British Columbia Oil and Gas Commission 28@7). Further, the
Commissioner asserted that he perceived thatRasbns would come to accept
LRMPs: “While some First Nations choose not to faliyjparticipate, we see a growing
interest by First Nations in the importance of Lamdl Resource Management Plans”
(British Columbia Oil and Gas Commission 2005a:27).

HRFN'’s reluctance to participate in the LRMP impkntation process was
reinforced by a change made to land managemenbusrgment that was in
contravention of the planning outcome of the Ford8hn LRMP (British Columbia
Ministry of Sustainable Resource Management 19873003, the B.C. government
passed Bill 84, which allowed for changes to thernatary of Graham-Laurier Park, so
that a road for oil and gas development could bk (itanadian Parks and Wilderness
Society 2003; Pynn 2003; West Coast Environmerdal R004). The government took
this action even though the consensus decisionaggiiocess amongst LRMP
participants advocated protecting the area agdiogying, mining, oil and gas
development and exploration, and hydro dams,” i@riColumbia Ministry of
Sustainable Resource Management 1997 section 4222her, the MKAB publicly
recorded their disagreement with the government thige action by asserting that such
unilateral action contradicts planning by conser{dMisskwa Kechika Advisory Board
2004). HRFN members feared that other LRMP decssinight be legislated away in

favour of industry and thus were disinclined to eate the LRMP process.
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4.5.6 HRFN were cautious in dealing with governmeamd industry because of past
experiences.

Impacts from existing development on their trawhtil territory also created a
level of distrust among members of the HRFN commyuiiRFN looked to the Harold
Ellis Road (known locally as the North Road) anel @utting Permit (CP) 212 area (an
area across the river from the reserve which wagadtus of concern during the
consultation court case between Halfway River &edGrown) as examples of past
experiences that led to distrust because theytaltindustrial development had
threatened or destroyed their ability to use trand#lly significant areas. For example,
HRFN members felt they could no longer camp onNbgh Road, which runs along an
old native pack trail, because of oil and gas &gtilhe pack trail formerly served as a
central connector between the HRFN reserve landshancentre of their traditional
territory. Industry trucks using the road stirrgddust and made the area dangerous for
young children. There was also evidence that dporters have used traditional camps
for their own purposes. HRFN blockaded the NortladRim 2001 over a dispute with
Petro-Canada, and members talk of the fact thatltwk of success in moose hunting
during the blockade was evidence that the halstiast poor shape (Participants 2, 12, 9,
14 and 15).

Video shot in 2004 by Chief, Council, and HR Lasdaff along the North Road
showed hydrogen sulfide {B) warning signs as well as newly constructed waail$
pipelines. Because most HRFN Elders do not readidgfngell, a warning sign in
English acted only to make them feel further issdatvithin their own traditional
territory. H,S, also known as sour gas, is poisonous at cartaicentrations and because

it is heavier than air, will concentrate in vallaysother low-lying areas if emitted from
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wells (Ridington 1990e; West Coast Environmentak12003a). The signs warn area
users of the possibility of £ presence growing to unhealthy levels without \weyn
HRFN members expressed that they did not feel caalite in using areas for family
camps where poison gas could leak.

HRFN members stated that a lack of respect astl was shown to them when
OGC representatives asserted during a July 2008nmgehat they would hold off
posting oil and gas tenures to certain areas igsties raised by the Chief, Council, and
HR Lands Staff were addressed. However, HRFN inelicehat tenure was posted and
sold a few weeks after the meeting, before the mewf ‘getting back to you’ was
fulfilled (R. Pokiak, Pers. Comm., 23 August 200&lthough the Halfway-Graham Pre-
tenure Plan recognizes that not all First Natiotes $ave been identified, tenure sale
began in 2003 and by May 2004, “All of the Halfw@yaham area [was] ... available for
tenure disposition,” (British Columbia Ministry 8ustainable Resource Management
2004: 4-1). Significantly, once a tenure is soldhe MKMA, the government does not
hold a company responsible for meeting any policgrdorcement changes that are
developed after the sale, such as might occur g¢irélRFN participation in the planning
process based on information from this or othedisgi(British Columbia Ministry of
Sustainable Resource Management 2004).

Past experiences in communicating with the farehistry over herbicide and
pesticide spraying also led to mistrust. Eldertestéhat spraying kills all the plants
except trees and they felt they were misled bystoyerepresentatives as to the impact

and extent of spraying:

last year they said no spraying in the [certaiepaFew days ago they went up
the [name] road, there’s big cutblocks in that arear there, it wasn't like that
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last year when we went over there and ... here akectame back they sprayed
that area, it's just brown now. They lied to ugythlo a lot of things behind us
(Participant 14).

Elders recounted how Canfor responded to theiral&s have trees left in
cutblocks for martens and other wildlife. Eldersetved that the snags left under
Canfor’s Wildlife Tree Program offer no protectifor wildlife (Figures 6 and 7). Elders
referred to the snags as marten ‘apartments’ dkeld@f the martens residing in their
‘penthouses’, where they would be picked off ealsyijnawks or eagles since there is no
cover. Elders pointed to this example as one wimehestry did not understand the needs
of the land, and even though industry consulted NEFlers on this particular project,

communication was not effective.

Figure 6: Elders called wildlife tree snags 'Marsgrartments' and said they envisioned martens
getting 'picked off' by predators because the spamgdde no cover. Elders pointed to this
situation as an example where even though indasingulted with Elders, communication
between HRFN members and industry proved not @ffedPhoto credit: E. Sherry.
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Figure 7: Signs explaining the ‘Wildlife Tree StBboject’ are posted only in English and made
Elders feel further isolated within their traditadrierritory.

HRFN members expressed that they felt they hde tcautious about what they
expressed to industry or government because tliteth&t anything they said could be
used against them later as proof of consultaticaxsilen (2005: 99) concluded that the
majority of interactions between First Nations dmel provincial government are, “with
prejudice,” and observed that this acts to, “[efadkationships.” She (2005: 103) noted
that it is challenging for First Nations to builelationships when the legal framework is

“in flux”:

As indicated in all of the provincial policies aptbcedures, virtually all
interaction - from official meetings, to attempigbne calls, to chance
encounters - between provincial officials and a#edd-irst Nations is considered
with prejudice to any future court proceedingss Mifficult to see how trust can
be built in such a litigious environment.
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4.5.7 The site-specific focus of government andustty did not reflect a TAW.

The collection of HRFN information and knowleddmwed that HRFN values
are not site-specific (see: Chapter 3). Centréhéogovernment’s approach to include
First Nation values into the planning process &rtimclusion of information at the site-
specific level. For example, the ‘Cultural and kg’ category of the Fort St. John
LRMP emphasizes protection of, “past and presess by aboriginal and non aboriginal
peoples,” defined under three categories as, anbbgieal sites, defined traditional use
sites, and historical sites of cultural significar{8ritish Columbia Ministry of
Sustainable Resource Management 1997 2.10). AlththeyPre-tenure Plan for the
MKMA recognizes that the government’s recorded rimfation on First Nation use of the
Halfway-Graham Pre-tenure area is incomplete, pleasizes that consultation,
“possibly through site-specific assessments,” mayeguired to identify First Nation
values (British Columbia Ministry of SustainablesRarce Management 2004: 4-8, 9).
The Pre-tenure Plan also acknowledges the signdeaf provincially designated
historic and heritage features, including two g&il the Halfway-Graham pre-tenure
area, but assesses impact of the trails on aesitdbasis by measuring, “metres of trail
disturbance,” (British Columbia Ministry of Sustalile Resource Management 2004: 4-
12). Further, the Heritage Conservation Act (s@€¢2)a)) (1996) allows for the potential
alteration of any heritage feature, and under sopod agreement between the OGC and
the Ministry responsible for heritage protectidre OGC is authorized to issue
applicable permits (British Columbia Ministry of Sainable Resource Management and
the Oil and Gas Commission 2004). Therefore, tlogsgn-making power embedded in
the OGC makes it possible that the Crown agendydetermine that sections of a

heritage trail or site, and the values ascribet tan be forfeited to accommodate
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industry. As Marsden (2005) stressed, it can betanial source of conflict when the
agency that may benefit from the sale of tenuedss responsible for protecting heritage
values.

Forestry follows a similar site-specific approachnclusion of First Nations’
values in management plans. The Ministry of For€stissultation Guidelines (2003b:6)
emphasize identification and protection of Cultiyrdodified Trees (CMTSs), traditional
use sites, and other site-specific areas. In teStoJohn Sustainable Forest
Management Plan (SFMP), the objective to, “Reskeotvn traditional aboriginal forest
values and uses,” is measured by the percenta@jenofyn traditional site-specific
aboriginal values and uses identified ... [and] agskee in operational plans,” (British
Columbia Timber Sales et al. 2004a: 221).

Recognizing that treaty rights, specifically thosgarding hunting, fishing and
trapping, are not site-specific, the SFMP aimsrtiqxt these rights through conservation
of biological diversity, soil, and water (Britislotimbia Timber Sales et al. 2004a). But
there are no overt mechanisms to link First Natiopsit with habitat protection. In the
MK Pre-tenure Plan, First Nations’ values are alstegorized separately from other
values, including wilderness and wildlife. Althoutihs management structure does not
preclude First Nations from contributing to categsmother than those designated
specifically as First Nations interests, it makedifficult for First Nation input to be
heard and incorporated.

Once sites are identified, management practicasporate buffers of specific
distances around each site to measure potentialdntyased on intersections between

proposed development and a cultural site. For elgrtie Archaeology Guidelines for
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oil and gas development set a radius boundary @nd@round the boundary of proposed
developments as the limit of the area to considérgial impacts on known or potential
archaeological sites (British Columbia Oil and @asnmmission 2005d; British Columbia
Oil and Gas Commission 2005e). Sites falling witthis radius are required to be
reviewed by an archaeologist. HRFN felt compelz@rovide information to the
government on their knowledge of archaeologicalssio ensure their consideration and
thus the community was required to share infornmagiod knowledge with consultants,
industry, and government that they might othenkigee desired to manage internally.
The use of buffers does not usually take into actwalues other than proximity
to a proposed development. For example, precludedraas where First Nations
consider it important to remain quiet, culturalppaopriate ways to enter a site, and
certain significant views from a site. When sitedfic features, such as CMTs, are
flagged for operators to avoid, it can result tnege being left standing, but devoid of the
values that support that site when values extegdrizkthe tree itself. Further, flagged
sites can act as beacons for others using thendreanight disturb significant sites,
similar to how parks have drawn people to the resothey are trying to protect, and is
an issue noted by other First Nations (Chambeas €004; Wilson and Graham 2005).
As well, Chief Pokiak reported that industry offfils typically required visits to
culturally significant sites as a means of prouimgt such a site actually exists (R.
Pokiak, Pers. Comm., 11 May 2004). Therefore, amompractice for HRFN was to
take industry or government representatives othiéw sacred or significant sites (Cross
Country 2003). HRFN was also required to providectete, measurable proof of use or

occupation where possible, for example by produemmgld leghold trap, pointing out
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gravesites, or by identifying CMTSs, a requiremehich they found disrespectful and
adverse to trust building (R. Pokiak, Pers. Con2a.August 2005).

Identification and protection of specific sitestioeir immediately surrounding
areas fail to protect First Nations’ values whesythre connected to the landscape. For
example, HRFN members did not just camp at oneaersites along a road, they
camped at various locations along the road in fagribups, and moved back and forth
between these places. Development impeded thismeveand the site-specific
approach to identifying and protecting sites failedecognize these values. Chief Pokiak
stressed that the importance of individual siteSitst Nations was underscored by their

connections to other sites or the land in generaére:

Campsites are connected to walk trails, walk traiésconnected to moose licks,
licks are connected to animal trails, animal trails connected to habitat
components, and ... all of that ... is also conneatetie spiritual component.
When industry proposes a particular [act] all &< other things have to [be
considered] (R. Pokiak, Pers. Comm., 23 August 2005

Landscape-level planning approaches do not addywatdress these issues because data
inputted into the models and plans are based erspicific information (Lee 2004;
Norwegian and Cizek 2004; Rumsey et al. 2004; Gaapter 2). Once entered into a

GIS, the site data may be applied at a smalleesbal the source data remain site-
specific. Similarly, any buffers drawn around sigkshe landscape level do not protect
their values because the problem has merely bedrakbp and potentially scalarly,

modified (see: Chapter 5).

4.5.8 Inadequate attention was paid to cumulatinepact.

There was limited consideration of cumulative ictga the HRFN traditional

territory in the resource management process. HRIMDU with the OGC did not
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address cumulative impact (Memorandum of Underatgn2002; West Coast
Environmental Law 2004). The emphasis on site-$iggaianning focused the efforts of
HR Lands Staff on site-specific issues at the egpar discussing cumulative
development, a concern shared by other Treatyss Rations (Sierra Legal 2005).
T8TA publicized their concerns about cumulativepaot following the 2004 First
Nations Oil and Gas conference: “the failure of glogernment to require cumulative
impact assessments in advance of oil and gas gevela infringes our Treaty and
Aboriginal Rights, and we are committed to rectifyithis” B.C. First 2004). Critiques
of B.C.’s oil and gas laws also point to the absesfccumulative effects planning as a
reason for heightened concern (Korber 2001; WeasCBnvironmental Law 2003b;
West Coast Environmental Law 2004; Sierra Legab200

HRFN found that they were not typically made awarexisting or proposed
activities in adjoining areas. The government malyaonsider that First Nations need to
be involved in cumulative impact management. Fangxe, an OGC response to
HRFN'’s request for more information on potentiapawnts of a proposed Coal Bed
Methane (CBM) project emphasized that because B @roject was in its earliest
stages, HRFN did not have to worry about relatgobicts. In a letter from an OGC
Aboriginal Specialist, Chief, Council, and HR Lar8ff were provided with this
analogy to explain the OGC'’s rationale for not d&sing the “bigger picture” of CBM:
“[it would be similar to the] OGC and HRFN havinglscussioron all Oil and Gas
Activities when the proposed activity is a Seidome’ (Calvert 2004; emphasis in
original).

There was little cumulative impact management agabimdividual oil and gas
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companies, as well as between oil and gas andifpraampanies. Chief Pokiak
observed that companies were reluctant to shasdipgs because they desire to reserve
capacity for their own potential future gas wels Pokiak, Pers. Comm., 13 July 2005).
Further, despite the fact that the OGC’s Advisognittee called for the OGC to
address cumulative impact (British Columbia Oil &as Commission 2003), there was
no definitive government plan or mechanism to exanthe collective impacts of the two
main industries. For example, there is no requirgrfe an oil and gas company to
reforest a seismic line when it is built outsideegulated forestry operation (West Coast
Environmental Law 2003a). Timber cut down whenrs@dines are constructed is also
not included in the annual allowable cut, so thmaeal of trees for seismic line
construction is not calculated in the provinciaivest totals (British Columbia Ministry
of Forests 2003b; West Coast Environmental Law 26ra Legal 2005).

Much of the discussion on cumulative impact thaslexist focuses on concepts
of shared access routes, since access providesyagemmonality between oil and gas
and forestry. For example, the Halfway-Graham Brexte Plan recognizes that because
of mountainous terrain, access will be concentratedg valley bottoms (British
Columbia Ministry of Sustainable Resource Managdré04: 1-14). The Plan also
predicts overlap between, “historical and curresgsuand values,” since it is known that
First Nations established and used trails runrtingugh the valleys (British Columbia
Ministry of Sustainable Resource Management 2064)1 The Pre-tenure Plan,
“strongly encourage[s],” companies to link theicess use with others but does not
require industry to do so (British Columbia Ministf Sustainable Resource

Management 2004: 3-9).
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The Fort St. John Pilot SFMP Project states thaill address the concerns of
First Nations about cumulative impacts from forgsfirough consolidation of multiple
aspects of the development plans (British Coluriiimaber Sales et al. 2004a:29) and
that oil and gas impacts on forestry will be adseels(British Columbia Timber Sales et
al. 2004a). During 2003-04, there were 8 succesdfempts by forestry companies to
co-ordinate access with the oil and gas compaBigssh Columbia Timber Sales et al.
2004b). This approach may achieve some additiar@ess in the future if more access
routes are addressed. HRFN members maintaineththatvished to see all existing and
potential future developments in an area, notthustones industry determines that it can
plan together.

A lack of effective enforcement tools has beeaccls a reason to be further
concerned about long-term impacts of the oil argligdustry (West Coast
Environmental Law 2003b; West Coast Environmental12004; Sierra Legal 2005).
The OGC can require companies to post bonds ufd0,800 to ensure protection of the
environment (West Coast Environmental Law 2003a)fare a company between $500
and $5,000 for infractions to B.C.’s oil and gasdaunder the Petroleum and Natural Gas
Act (Petroleum and Natural Gas 1996; Sierra LeQab2. HRFN felt that these were
insignificant amounts considering that some comgmhid invested upwards of
$7,000,000 at the pre-tenure stage, before thay entered into discussion with HRFN.
Further, the OGC has the goal of reducing the amnoiuregulation required for
companies to operate (British Columbia Oil and Gasmission 2005b; British
Columbia Oil and Gas Commission 2005f). At the séime, the capacity to enforce

existing regulations declined when the number efegoment monitoring and
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enforcement employees was significantly reduce2Diil (West Coast Environmental
Law 2004). Without effective enforcement tools, HHRfembers were concerned that
cumulative impacts may increase.

HRFN viewed existing and potential activities tfier sectors as increasing
cumulative impact. Plans to establish Site C orPthace River and wind turbines on
mountain tops were seen to threaten HRFN’s aliditgractice their culture on their
traditional territory. Furthermore, the creatiorrofds, seismics, and cutlines provides
increased access opportunities for recreationmstshanters, who create additional
pressures on HRFN traditional territory. HRFN conmityymembers and Elders
expressed that they needed only to look towardsl®iry and Doig River First Nations
to see what cumulative impact can do to traditidémadls and the ability of a First Nation
to hunt successfully.

The HRFN concerns regarding cumulative impacthataunfounded. For
example, the Albertan experience may stand as ampghe to B.C. resource managers
(Sierra Legal 2005). Alberta is, “already experiagcspecies loss and ecosystem
disruption from its decades of oil and gas addigtiand, “BC appears immune to those
lessons, and intent on replicating the problemsutin laws that fail to look at the big
picture,” (Sierra Legal 2005: 7). Studies condudtedlberta have shown that oil and gas
development causes habitat-related stress to caaibd grizzly bears, and that the noise
from industrial activities reduces ovenbird matsugcess (Bradshaw et al. 1997; West
Coast Environmental Law 2004; Linke et al. 2005biHaet al. 2006).

The problems of cumulative impact are not newttits area or to the HRFN

people. HRFN issues with cumulative impact wer@red in the UBCIC (1980a;
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1980Db) studies of the late 1970s, and HRFN memi®ced their concerns during the
Northern Pipeline Agency (NPA) hearings from thmegeriod. For example, one
HRFN Elder stated during the 1979 NPA hearingsthi# pipeline goes through, the
game will never be here and is there no way thatavestop this pipeline from going
through and when the game goes away, how woulddebple make their survival for
meat?” (Northern Pipeline Agency 1979a: 430). A WREder also wondered, “If the
white man makes more roads, ... if they get on mplitia and if they cut all the trees
down, where would | go hunting and where wouldtitge fur?” (Northern Pipeline
Agency 1979a: 431). Brody (1988: 246) summarizedobiservations of the effects of

cumulative impact from working with Treaty 8 Fiigations:

To understand effects of new development...we mudérstand what has passed
and been experienced before....From the Indiansppetie the long history of
the region’s development can be understood ondy@egressive loss of lands by
a people for whom mobility has always been at #rthof economy and
culture....A simple analogy may convey the resultwhulative impact on such a
people. To shove, be it gently or forcibly, a persdio stands in the middle of
the field is one thing; but to shove someone whaods at the edge of a cliff is
quite another.

During this study, HRFN Elders and other commummbers encapsulated their
perception of cumulative impact when they obsemhed, “Industry never lets the land
rest.” Furthermore, Chief Pokiak recognized thaHANRparticipation in resource
management would be strengthened if the, “Eldékgit@ore] about cumulative impact,”
to outside resource managers and planners, butamischs first must be developed to

encourage them to do so (R. Pokiak, Pers. ComnAugast 2005).

4.6 Summary and Conclusion

HRFN participants identified a number of concaahsut the processes of
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including their input in resource management. Cameabout cumulative impact are
paramount. The site-specific focus of industry gadernment is largely antithetical to
HRFN TAW. Consultation time frames are not consisteth the way in which TEK is
collected. Cross-cultural communication leads teunderstandings. Past experiences
with industry and government have cultivated dsttr@bjections about lack of capacity
to reply to mass planning should not be mistakecoadlicting with HRFN’s interest to
increase their contribution to planning. The preoafsidentifying what is important to
HRFN members prior to communicating to outsides e¢entral step of the decision-
making process.

The challenges faced by the HRFN are not helpettidyact that the processes
within which they must interact are beyond theintcol and exclude many of the tenets
and facets of TAW (A. Hawley, Pers. Comm., 26 Ma2€06). Differences in worldview
inhibit HRFN'’s ability to effectively integrate tlheconcerns about protecting their
cultural values within existing resource managenpeacttices. HRFN participants feared
that non-Aboriginals may view reserve lands as adtgprovision of space for a First
Nation to practice their culture when the true aspef spiritual and cultural ways are
experienced on the expanse of their traditionaitéey. The lands that HRFN live out
their culture on are owned by the province as Crtamds. Under the Canadian
Constitution Act, HRFN has protection of its Abongl and Treaty rights. The
government largely determines how those rightgpestected in its four-step process to
consultation with First Nations.

HRFN desires to participate in resource manageplanning but finds it

difficult to match what is important to HRFN membaevith what is important to industry
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and government. Existing mechanisms and approdohesorporate their knowledge
constrain the HRFN from participating more fullyRAN requires an approach be
developed that aids in decision-making in land @surce management by capturing

and teaching HRFN history and culture.

4.7 Principles identified from the examination of esource management processes
and practices that are central to the creation of geospatial communication
system?

4.7.1 Principle 8: Situate decision-making powertine community and empower
elected decision-makers to make decisions that dement traditional decision-
making processes.

The geospatial approach must empower Chief anch@laio use traditional
decision-making processes. Ways of communicatini§ &id traditional Aboriginal
values amongst HRFN members are dependent onnitralceharacteristics of TEK and
traditional Aboriginal values. These include a ordtly appropriate time frame for
knowledge collection and decision-making, creatban atmosphere that supports
Elders recalling memories, and use of oral, in @oldito written, communication

methods.

4.7.2 Principle 9: Control access to TEK and awas=ss of the locations of significant
locales through collection, storage, and applicatiof recorded knowledge.

HRFN must be empowered to collect, update, antydppir recorded TEK in
resource management decisions. HRFN expressethéhptactice by industry,
government, and consultants of maintaining recofdieir TEK is unacceptable. This

practice erodes trust by allowing decision-makimg@d¢cur external to HRFN.

2 Principle 1: page 44; Principle 2: page 44; Principlesepd6; Principle 4: page 96: Principle 5: page
96; Principle 6: page 97; Principle 7: page 97.
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4.7.3 Principle 10: Maintain ability to incorporateelevant information from disparate
sources (e.g., Environmental Monitors who make stisits with industry
representatives).

The geospatial approach must be flexible enoughdord information from other
sources of information relevant to HRFN decisiorking. New data and information
regarding resource management are obtained by HRRFNregular basis, and in order
for these to be effectively incorporated into aisien-making framework, the approach

must support their inclusion.

4.7.4 Principle 11: Enable HRFN to assess potenirapacts of multiple resource
management projects across space and time.

Cumulative impact of resource development is efutmost interest to HRFN.
Tracking and evaluating existing and potential clative impact is not possible for
HRFN using existing approaches. Government magumgport their consideration of
cumulative impact, and industry is largely concedrméth their individual projects. The
geospatial approach must empower HRFN to tracky,vé&d consider cumulative
impact.

4.7.5 Principle 12: Provide for compatibility witbxtant geospatial systems and

management approaches (e.g., support computer irgnd produce output compatible
with commonly used GIS).

Although internal decision-making by HRFN wouldsbacorporate HRFN
worldview and values, the geospatial approach shioelcompatible with existing
geospatial systems and management approacheseintbad HRFN concerns can be
considered by external resource managers and pianree approach should support
known input formats and produce output in a formctional for external users. A

primary method of communication about potentialalepments occurs when industry
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provides HRFN with a paper map showing locationse Of the strengths of the existing
B.C. government TUS database for government decisiakers is that it is spatially
compatible with WBS mapping tools, and enables Tdf to be viewed on-screen and
as necessary printed out on a paper map using W&ping tools. The inclusion of a
compatible approach to existing geospatial syswwithprovide industry and government
with certainty that a process exists that enablREN to make informed decisions and

thus generate support, through external validatmnthe HRFN geospatial approach.
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CHAPTER 5: EXISTING GEOSPATIAL APPROACHES OF
COMMUNICATING ABORIGINAL VALUES: TESTING APPLICABIL  ITY FOR
THE HRFN

5.0 Introduction

This chapter comprises a review of five existipgr@aches to geospatially
communicate traditional Aboriginal values, naméigrdcopy maps with supporting
photographs and video; weighted buffer and polygeation and analysis; ArcMap with
hyperlink multimedia functions; visibility analys{giewshed polygons); and three-
dimensional (3-D) terrain models. The goal wasdtednine if one or more of these
existing approaches would meet the criteria asaledethrough principles for the
creation of a geospatial approach for communicataditional Aboriginal values,
identified in Chapters 2 through 4. Each approaak assessed to identify its potential
use by the HRFN.

These five approaches were selected for considerftr diverse reasons. Paper
maps were frequently used within the HRFN commurigper maps, supported by
photographs and videos, formed part of the reppgitocess to the community of
research done. Finally, paper maps were the domimadium through which industry
and government communicated proposed resourceageaehts with HRFN. Weighted
buffers and polygons are used regularly by indusiny government as methods to
incorporate Aboriginal data with non-Aboriginal siphdata in planning and
management. We therefore felt the need to obtaimuanity input on this approach.
ArcMap is a dominant GIS software program outsideHHIRFN community. HRFN
acquired ArcMap part way through this work. Thitoeded the opportunity to explore
the potential use of this system within the comnwuriyperlink became a natural

extension, once we had feedback from photograpthviaeos. Visibility analysis — or
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viewsheds — are polygons that are generated irbaltalt represent the potential view at a
particular spot (e.g., what a viewer would potdltisee across a landscape). It was
evident when visiting culturally significant locatis that views were important to
community participants. We therefore modelled semae/s and evaluated the reactions
of community participants to see if such views stidae included in a geospatial
approach. Computer 3-D visualizations in projedts wther First Nations suggested that
3-D modelling allows communities to better enviswimat areas looked like in the past or
the results of proposed future developments. BectesHRFN participants
communicated best when out at significant cultaraks, we wanted to develop and test
some 3-D models to see if these efforts shoulchbleided in a geospatial approach.
Methods, results, and discussion for each apprasekummarized below. The chapter
summary and conclusion identify and discuss apipility of the five approaches within

the context of each principle.

5.1 Methods
5.1.1 Community Participation and Feedback

Examination of the potential for making use ofstixig geospatial methods was a
dynamic approach in which HRFN patrticipation infedrand modified development.
Feedback received from HRFN Chief and Council, Eddand other participating
community members revealed the degree of acceptarttappropriateness of each
method. Results were iterative and informed theatiion of further evaluation (as in
Chapter 3). Community contact was minimized infdikeof 2003 at the Elders’ request
for reasons related to spiritual upheaval arourduticoming Chief and Council

elections.

142



Geospatial approaches were evaluated throughdsmasion of HRFN
perceptions. Interaction with Elders, communityeggshers, Chief Pokiak, Council
members, and HR Lands Staff revealed that a siNgeetvaluation of these perceptions
would be most effective. Community members grewiatmmed to me being around and
coming back to the community even after | hadf@ftawhile. Key informants, identified
by Chief and Council, were instrumental in provglieedback to each method appraised.
The methods section for each mapping techniquenelgoan details.

Elders would be quiet and avoid eye contact toaitheir disagreement.
Sometimes, when they were feeling more comfortahiy would laugh and tease me if
they thought something was not applicable to thigiration. | also received feedback
from Elders and other community participants whedustry and government
representatives left after meetings, so | learnledtwommunity members liked and did
not like about what was presented in those meetingsextended that knowledge to the
creation of a geospatial approach. In additioecbrded instances when community
members of all ages showed evidence of acceptdrecproduct or method, for example
when people discussed photographs. | also recsiwgigort and feedback from Chief
Pokiak, the Councillors, and the HR Lands Staffowere used to dealing with non-
Aboriginals and interpreted not only my questions sbmetimes verified or clarified
feedback from other community members. Personargbhtions, made during informal
conversations with community participants, wer® aécorded.

A content analysis for themes was conducted toedispatterns. Both similar and
dissimilar themes were examined and included inlt®s-indings were assessed for

validity and reliability through crosschecking amgshparticipants. Hypotheses and
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assumptions were also discussed with key projeticgamnts, Alex Hawley and Roslyn
Pokiak. Findings are summarized at the end ofdihégpter as principles to direct the

development of the geospatial approach.

5.2 Review and Use of Hardcopy Maps and Multimedia
5.2.1 Methods

5.2.1.1 Hardcopy maps
Hardcopy maps were provided in 2003 and 2004 fef@md Council, HR Lands

Staff, and participating community members as phtie reporting and feedback
process. | produced paper maps at UNBC on beh#tieofommunity until fall 2004,
when HRFN acquired ArcMap software, a suitable cat@p and a plotter, after which
maps were produced in the community. HRFN datacesuused in the creation of paper
maps included: TUS point, line, and polygon dataKpatial information digitized

from archival sources and existing maps from thé&-NRands Office (e.g., police trail
info); archaeological data obtained on behalf efiHRFN from the provincial
archaeological database; and GPS locations arlouddtidata of significant site visits
collected during the 2003 and 2004 field seasorwifcially standard geospatial data
incorporated to provide context for HRFN data inleld: base features (e.g., streams,
lakes, roads, pipelines, airstrips, indexes, aadagion); Forest Cover; wells, seismic
lines, and oil and gas facilities; guide/outfitterritories; traplines; English language
place names; and the MKMA boundary. These maps cmagentional symbology such
as lines for trails and points for TUS sites, vafipropriate legends, scale bars, and north
arrows. For example, a map entitled ‘[An Elder’sipTwith Halfway River First Nation,

July 2003’ was created highlighting the GPS poaattected by a community researcher
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during a horseback trip led by an Elder. This mas plotted using a hillshade image
that Elders had indicated they preferred for use lagse map during interviews (see:
Chapter 3). HRFN TUS data, collected between 19@92600, was plotted using
symbolization to represent values in the TUS caieg@stablished by the provincial
government such as a moose image for ‘Moose’ itidigdhat an interviewee had talked
about something relevant to moose at that poirg. TS data maps were plotted out
using the hillshade image as well as a white bamkgt because some data elements
could be seen more clearly on the white paper.

A total of eight paper maps were produced andsasseby HRFN community
members between August 2003 and June 2004. Majesivarscale from approximately
1:50,000 to 1:220,000. The community evaluatioraxfth map comprised different
individuals depending on the application. Overaliptal of five different Elders, four
office or management staff, and three other comtyiumembers reviewed and evaluated
maps on three different occasions. | reviewed magsparticipants by inviting them to
look at the map and asking them questions about thbg liked or did not like, and by
watching them for non-verbal clues as to their I®fénterest. For example, interest was
judged by the amount of discussion amongst Eldevghether they made eye contact
with me when discussing the map, generally an ataho that they were comfortable and
engaged.

5.2.1.2 Multimedia
Multimedia products, photographs and video, weo¥igded during and after the

2003 and 2004 field seasons to Chief and CounéllLEinds Staff, Elders, and
participating community members as part of the repg and feedback process.

Additionally, | received six individual request®ifn participants for copies of certain
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photographs or video. Video was edited for claaityl content, vetted by HRFN
members, and a number of short movies were ciedifat community homes on VHS
tapes (Appendix 6). Each movie was reviewed witheEd at the reserve in January 2004
(Participants 8 and 14) (see: Chapter 3). At HRRNtgIest, photographs were used to
produce ‘Halfway River First Nation’ wall calenddos 2004 and 2005. Chief, Council,
and HR Lands Staff shot additional video in Septen#®04 to illustrate ;$ warning
areas, new wells and pipelines, traditional carepsé moose that had died in a sump pit,
and the proximity of industry sites to several mahdicks. Existing multimedia materials
were acquired during the search through archivesxisting HRFN records, including
the “Treaty 8 Country” video (1982) and photographslalfway people from the 1960s
and 1970s. Observations of Chief and Council, HRdsaStaff, Elders, and community
members were made during resource management geatid a consultant’s
presentation on Treaty Land Entitlement where piefohs were used by community

members to illustrate their views on the importaofcaccessing their traditional territory.

5.2.2 Results

5.2.2.1 Hardcopy maps
Paper maps from the 1999-2000 TUS and this prppested very difficult for

Chief, Council, HR Lands Staff, and Elders to iptet since plots using only map
symbols did not provide enough context on infororatssociated with each point.
Elected HRFN decision-makers were overwhelmed bywtiume of mapped data, but
under-whelmed by the lack of actual information &ndwledge portrayed by these data.
For example, users did not know with certainty mhaose symbol meant a moose had

been hunted at a particular location, or was oegnghere. It also revealed nothing about
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who was hunting, who was with them, and when theyewhere. However, the maps
were posted in Chief and Council’s office and theant of data thereby portrayed was
referred to with pride by community members.

Most Elders did not act in interested ways towdn@spaper maps. This included
the paper plot made of an Elder-led horsebacketrgn though community members
discussed aspects of the trip enthusiasticallptéchthat this was in spite of the map
having been plotted on the hillshade image Eldextepred for use in the map biography
interviews.

HR Lands Staff requested additional paper mapwisigowell sites, seismic lines,
and main roads because Elders, and other knowlsalders, used these features, along
with rivers and streams, to describe specific iocatwhen providing HR Lands Staff
with information relevant to HRFN’s assessmentmijjosed developments. Additional
maps were created that showed existing or propdeeelopment to assist HRFN in
addressing specific resource management issuesindhestry produced paper maps.
When Chief and Council asked ‘where is this intretato [significant community
feature]’, a map was created to show developmertdHRFN information.

A limitation to the paper maps was that some efegmef the digital data used for
production were incomplete or out-of-date. For egkenomission and commission errors
with secondary roads and seismic lines createdusanf during discussion. Also, the
maps were printed at small scales (~1:220,0008daae the number of maps managed
by HR Lands Staff, but discussion frequently refieesl areas that would have been
better viewed in greater detail.

Chief and Council requested paper maps for ude kders during the 2004 field
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season when community members met with industmesgmtatives to discuss proposed
seismic projects. Neither Elders nor other paréinip readily consulted these maps.
Elders preferred to visit the site in person, asgeak with community members who had
visited the site. Some Elders were reluctant t& liopaper maps because they felt they
could not ‘read’ them, as described earlier. Eldeost comfortable in using paper maps
were those men who had experience navigating veifepmaps while employed as
hunting guides.

5.2.2.2 Multimedia
Photographs were valued by community members meuigtrated by their

comments and the multiple requests by the parttgpfor copies. Community youth
made visual displays from the 2003 field pictured presented them to Elders. One
Elder subsequently brought out photographs froreaaty study and a number of Elders
told stories about the time they went to particldaations. HRFN members also pointed
out photographs displayed prominently in the HRFiite of Elders and other members
who had passed away. As further support of theevplaced on photographs, the Adult
Basic Education class used the 1960s and 1970walrphotographs in their own
project to interview Elders and collect informatiaoout the people, places, and events in
the photos.

Industry regularly produced and presented calenaaHRFN which were titled
‘Halfway River First Natiohand used photographs of wells and oil and gaiitias.
This made the HRFN members feel estranged from tiven traditional territory. In
contrast, calendars produced with HRFN with phapbs from field research were used
by Chief and Council to demonstrate to industry gadernment that research into

cultural activities was ongoing. In addition, thepday of the calendar in prominent
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community locations appeared to elevate commueifyesteem and encouraged
discussion about project activities. Copies ofdhlendars were also located in private
houses around the reserve and HRFN research parttsias well as other community
members commented favourably on them to researdbars\g a HRFN presentation to
government representatives in July 2005, an Elded the calendar to demonstrate the
significance of the land to her when she pointeth@icalendar photographs and said,
“This is my life,” (Participant 15).

Videos reviewed with Elders, “brought out memafi¢Rarticipant 14). In
addition, community members commented multiple sirme how they enjoyed videos of
research activities on HRFN traditional territadiry particular, there was much interest in
video shot by a community researcher during a hadetrip along the Cypress Creek.
During training in July 2004, youth researchersoheat this video and afterwards told
their own stories about traveling and camping anlémd. In 2005, an Elder asked me,
“Had | seen [this video],” forgetting that | haddreinvolved in the project at that time,
but at the same time conveying to me the importafceeing the images and hearing
the messages it contained (Participant 15). Itiwesworthy that community members
who were not officially participants in the studg@commented to researchers that they
had enjoyed the videos. In addition, community merslwvere determined over the
course of the study to ensure that | had seenTifeaty 8 Country” (1982) movie that
had been shot on the North Road in the late 19#@is movie is divided into two main
scenes: the first has extensive footage of camghsdrunt on the North Road, and the
second covers a community meeting. In recountirvideo, the HRFN people referred

almost exclusively to the first section, the sattichich depicts their experiences on the
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land.

Elders and other participants were always acconairoglwhen | took a
photograph or made a video of an event or pladeng@nd laughter occurred when the
cameras appeared indicating that participants wargortable and candid during
filming. Study participants would point out praescand events they judged essential to
capture photographically. Community and youth resess took pictures and created
video of events important to them. In additiongoarding details of significant places,
they chose to document more everyday occasionsding swimming and hiking trips
and a hoop dance performance.

Observations of HRFN members at industry and dtarsis’ meetings indicated
that HRFN members showed great interest in displ@y®tographs. They used these
photographs to refer to locations on the land anglige comments. This was in contrast
to paper maps introduced by industry and conswfavitich generated comparatively
little interest, as evidenced by the short amoditinte people spent looking at the maps
versus the long time they lingered over and disxisise photographs.

Chief Pokiak, HR Lands Staff, and Elders madeaisgills from videos at the
Treaty 8 Oil and Gas Conference, October 2004otdrast the North Road in the late
1970s, when HRFN made regular use of the area,thatisituation in 2004, when HRFN
members were severely restricted in their abibtytint or camp there. The photographs
illustrated the degree of road development alomgéo native trails, proximity of
pipelines to camp areas, and disturbance to cagnpstisiders who access the area along
development roads. The images also promoted discuasiongst community members

on related concerns, for example the decline ofse@md other game animals.
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5.2.3 Discussion

5.2.3.1 Hardcopy maps
The community found the paper maps useful to destnate proof of their

knowledge about their traditional territory, evaough they found that paper maps were
not effective mechanisms to encourage communicatiamformation and knowledge
amongst community members and in relation to resoranagement projects.
Interaction with Elders and HR Lands Staff revedlett the main features Elders and
other knowledge holders used to locate themselvebepaper maps were rivers, ridges,
and locations of wells and seismic lines This walsiable to the construction of a
geospatial approach which works for HRFN becaupeoitided an indication of which
features would best support community discussioeréll, reliance on paper maps as
the main medium of communication fails to enableANRo meet its varied goals
including collecting TEK for decision-making anduedting youth, preserving Elder’s
knowledge, improving Elder-youth interaction, ari@mming for the future.

The reaction of Elders to different map scalegadsd that it is difficult to predict
the spatial extent that Elders reference duringudisions. As a consequence, paper maps
must be produced, stored, and updated at varyagscThis is an onerous task. Integral
elements of an Elder's knowledge may be physiddififant from a site-specific location,
as in the relationship between an animal and kegsaof its habitat, or metaphysically
extend beyond mapped areas, such as a spiriteal Enerefore, representing TEK solely
through static map symbols under-represents TEKdandlues its inclusion in WBS
decision-making. As an extension, the applicatibstandard buffers around vector
points, lines, and polygons reinforces this gapvbenh worldviews.

It was significant that the hillshade image did generate discussion amongst
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community members even though they had indicate@ference for using this image in
map biographies over other map types. It is posshadt participants could relate to the
hillshade valleys and mountains when trying to te¢hemselves on the map, but did not
relate to the circles and lines used to repredanep and pathways of the horseback trip.
Alternatively, given a choice between differentdasaps for the map biographies,
participants may have selected the type they pedebut did not relate strongly to any
of the maps. The method for selecting the hillshade over others may have also been
flawed. For example, the hillshade image may haentselected previously for aesthetic
reasons rather than for reasons relating to spgtial

5.2.3.2 Multimedia
Multimedia were well-received and discussed fradjydoy HRFN members of

different ages, by elected decision-makers and HRIE Staff, and with outside
researchers and resource managers and plannegss Rlere inspired by project
multimedia to share old photographs and videos #duucating community youth as well
as supplementing researcher knowledge. Furtherrhotle,genders were engaged in
recording activities by video and photograph. Bareple, cameras captured not only the
location and process of hunting and killing a modsg also the making of dry meat at
camp. HRFN members preferred multimedia to papgrsrbacause they captured more
of what the people thought was important, as oppbts@aper map representations.
HRFN members readily saw that photographs andsides opposed to paper
maps, could be used in a number of different endywts, including the community
calendars and videos. Multimedia prompted Eldedsather community members to
recall and communicate the identities of peoplac@$, and events connected to their

traditional territory. The use of multimedia in tb@lendars and in the community Treaty
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8 conference presentation created a mechanism lhEtders participated at resource
management meetings by talking about how the lamthportant to them. In particular,
multimedia from different time periods promotedadission around the impact of
cumulative development.

Participants were keen to collect information gsancamera and video camera,
and added originality to research materials byngiog everyday happenings. This acted
to reveal to outside researchers what was imporbadRFN participants. Similarly,
Ridington (1988a; 1990c) found that recording thdiraary, not just the extraordinary,
not only contributed to a more extensive soundscépiee Beaver people, but improved
his understanding of what was important to the Begeople with whom he worked.
Culturally, it is important to record the silen@swell as conversation because in Beaver
culture much is communicated through body languagd,learning is achieved through
quiet observation and experience.

Multimedia stimulate more than one sense at a.timparticular, audio
associated with video or by itself can be much nmeeaningful than a written transcript
of the same event or happening (Ridington 1988a@inBion 1990c), although video is
more effective at capturing body language commuiuina than a tape recorder because
movements can be observed. | personally experietheeelffect of the recording of
everyday sounds. When viewing video footage takea bommunity researcher which
featured only the sound and sight of a horsebalg rl suddenly ‘smelled’ horses, even
though | was sitting in the GIS lab at UNBC.

This study did not measure the specific memoneseases affected by

multimedia amongst HRFN members and the considerati the psychological basis of
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multimedia in stimulating memories goes beyondsit@pe of this thesis, but it is clear
that the impact is significant. Multimedia can eaptelements that are relevant to
generating memories. Multi-sensory perceptions stipd the emergence of memories as
well as the discussion of people, places, and sv&#search with other cultures
indicates that this may be consistent with how Adinals envision their world. Faulstich
(1998: 201) found during research on landscapeeanyag Australia that landscape is
defined within the Warlpiri culture as, “an asseyntl sensory information ... which
generates seen and felt experiences of the woldrlpiri knowledge is linked to the
landscape through the use of different sensesharsdthe landscape is not external to
Warlpiri individual knowledge holders. SimilarlyJ&sen (1999) wrote that the Desana
of the Amazon have a worldview that relies upoffedént senses to interpret individual
elements, their interconnectedness, and to comrmatenaultural norms and behaviours.

To fully communicate and use traditional knowledgtin HRFN culture,
knowledge holders and other community members bmsituated within the experience
that provides that knowledge. Multimedia represtomna generated community
responses that indicated memories of people, placelsevents were supported. The
approach to communicating Aboriginal worldview inesource management context
should include the application of multimedia asal to support decision-making with
the HRFN community.

5.2.3.3 The Role of Gender in Evaluation
Most community members are not overly comfortatith map use, although as

noted men are generally more so than women becaesdad more experience working
as guides and outfitters. Other methods of coligatiata thus became significant. Elders

and other HRFN participants preferred to physicgtyto areas in their traditional
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territory than discuss potential resource managémgacts using paper maps. Paper
maps, when used as the sole medium of communicaaed to isolate community
members who do not make use of them, in partisutanen. Gender may have further
influenced observations and thus conclusions. Quiigld camps, physical camping
locations were broken into men and women’s argabnaany tasks were divided by
gender. Much knowledge was imparted during talkiadothe campfire or demonstrated
while participating in bush activities, and sincn a woman, | primarily participated
with women. In his work with the HRFN in the lat87Ds, Brody (1988) also noted that
he learned much more from participant observatiam from map biographies and
concluded that his research findings were infludrimegender, for similar reasons.
Brody (1988) also stated that women’s work is cti@rastically different from men’s in
that it takes place continually, while men’s woekds to be oriented around an event,
such as a hunt. He felt that such distinction mayihder-represented through the map
biography method to data collection.

WBS maps may reinforce power and decision-makisgatities in relationships
between genders, where mapping is largely devowonfien’s input and objectives
(Kwan 2002; Schuurman 2004; Pavlovskaya and SttiM2007). Because experiences
during this study suggest that there is a risk knatvledge from women may be
underrepresented despite the effort to mitigateribk by including both male and
female HRFN participants and community researcimettse data collection, over
reliance on WBS paper maps may inadvertently retef@ power structure wherein
men’s knowledge is dominant over women’s. Edmundas. €1995) noted that in certain

cultures, men and women may use and look afterespafcvarying scales, generating
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different perspectives on resource managementhbudifficulty in including female
perspectives of land use in research projects dateuinby WBS paper maps has led to a
general disenfranchisement of women. Further,stlieen argued that GIS, as a WBS-
based technology, is also male-dominated (Kwan 282 afferty 2002; Schuurman

and Pratt 2002; Pavlovskaya and St. Martin 200W,like the paper maps GIS produces,
“What are most often mapped are worlds devoid ahew's experiences produced from
within professions that are dominated by men,” (B&skaya and St. Martin 2007: 1) At
the same time, researchers recognize the potémtialGIS or similar digital technology
to empower women, since GIS may increase the whbalitecord data, information, and
knowledge in qualitative forms, include subjecttted research, and by emphasizing
senses other than visual, better reflect the wayp@mncommunicate (Kwan 2002;
McLafferty 2002; Pavlovskaya and St. Martin 200@hambers et al. (2004) argued that
the way GIS records, represents, and communicaesrand women’s knowledge may
require further research to adopt methods thatlgunalude both genders. Future
studies involving the geospatial approach to comoaiimg Aboriginal values in
resource management may focus on gender empoweramehéxamine ways that

different tools diminish or enhance equality.

5.3 Investigation of Buffer and Weighted Polygon Aproaches

5.3.1 Methods

Two approaches for combining traditional land asd occupancy information
with industry and government data using weightelgigums were investigated. Each
approach explored the possibility of applying ve&dS tools to create a representation
of cultural clusters on the landscape. The firgirapch used buffers to create polygons
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of specific distances around TUS sites and tr&ildtural point and linear data from
various sources, including 1999-2000 TUS, map lasiplyy data collected during this
study, GPS locations of significant locations, andne version of the model, provincial
Archaeological data from the RAAD, were bufferethgghe Buffer function in Arcinfo
(Appendix 8). Points were buffered to 1000 m anddito 100 m. Although buffer
distances were determined with input from Elddreytwere not considered to be
definitive and would have been subject to furtrmrsideration and possible revision if
this method had been pursued.

The second approach used a weighted calculatidatesmine values for each
TUS point, where values were based on distancéJ& Jites to recorded trails, and
those points in closer proximity to a trail recahaehigher value. A continuous polygon
surface was created using the Thiessen polygonifumaevhich produces polygon
boundaries mathematically defined to be specifieaoh point relative to all other points.
Thus, zones were delineated based on each TU&mltthen ranked from low to high
depending on site distance to trails (Appendix 9).

Results from both methods were printed as papesraad evaluated with HRFN
Chief and Council, HR Lands Staff, and Elders inrdfa2005 on the reserve, as
described in section 1. Chief and Council recomradrttiat | consult two Elders
(Participants 14 and 15) and weigh their opinidtead worked with both Elders before
as they were active participants in the study. Theke available and willing to consider
the paper map output. | interpreted the mappedubditp them (e.g., seven categories

used to represent results under the Thiessen polygproach).
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5.3.2 Results

Chief, Council, HR Lands Staff, and Elders revidwlee mapped output from the
buffer (Figure 8) and weighted polygon approaciiégure 9). Chief Pokiak noted that
although the resultant polygons could be readilplomed with existing analyses such as
provincial wildlife habitat ratings or CAD polygonthe output only served this one
purpose and did not satisfy other community gaalsh as educating youth or
encouraging Elders to recollect additional inforimat Further, she commented that,
“things get lost in translation when ... subtractexhf the dataset,” (Pokiak, Pers.
Comm., 4 March 2005). Although the maps themselw&® not scrutinized, participants
voiced concern over the possibility that these apgines increased the risk that HRFN
information and knowledge, as represented by tihgpa output, could be removed
from the community, and thus, removed from HRFNtaanParticipants also found
these maps difficult to interpret. There was aflatiscussion around the subjectivity of
applying equal or unequal weights to different pmitNeither model could be readily
updated. Because TEK is ongoing in its communicadiod collection, this would make

the models out-of-date almost as soon as they eveeded.
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Example Using Simulated Data
of Weighted Buffer Analysis

Figure 8: The buffer method to creating weightetygons buffered points to 1000 m and lines to
100 m. Buffer distances were determined with Efdaput, but were not considered definitive
and would have been subjected to further considerand possible revision if this method had

been pursued.
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HRFN Site Data Weighted by Distance
to Recorded Traditional Trails

The weighted surface was created by calculating variable distances from HRFN sites to traditional trails
in order to link occurences of sites with the trails linking them across the landscape.
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Figure 9: In a second approach to create weightgéadypns, points were weighted according to
their proximity to trails, with points closest t@ils receiving higher values. A surface polygon
feature was created from the results by generdtimgssen polygons. The above example uses
simulated data to protect the confidentiality of FNRTEK.
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5.3.3 Discussion

GIS methods producing digital data representingited surfaces are used by
industry, government, and other First Nations &nidy areas where proposed
development may impact recorded TUS, TEK, or tradél Aboriginal values (Candler
et al. 2003; Ebert 2003; Honda-McNeil and Pars@@32Alberta Traditional Use Study
Cross Ministry Committee 2004; Lee 2004; Norwegaad Cizek 2004; Rumsey et al.
2004; Close and Hall 2006; McCall 2006). Creatirejghted polygon coverages is not a
method that is extendable to HRFN communicationatdies and knowledge. The output
proved hard to understand and was not easily ugdateommunity members. Elders
appreciate the opportunity to discuss amongst takms knowledge and values, and
because no individual Elder holds all the informatof the community, the geospatial
communication system must include an approachstiratilates rather than impedes
discussion. Although the weighted surface approaaiey support timely decision-

making by government, they do not promote or supgpa@mmunity-based values.

5.4 Development of ArcMap Capacity and Introductionof Hyperlink Tool
5.4.1 Methods

5.4.1.1 Development of ArcMap Capacity
Assistance in acquiring GIS software and appropiGamputer hardware was

provided to HRFN in 2004 in cooperation with Tre8tyribal Council and OGC GIS
specialists (Appendix 10). With input from HRFN €hand HR Lands Staff, |
developed and delivered a GIS training programifipg¢o resource management
demands of the HRFN Lands Office. HRFN Chief andi@a identified one staff
member, a Lands Officer, to receive the trainingreE documents were prepared and

used in introductory GIS training sessions: a mhdascribing basic GIS software
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functions specific to the context of HRFN needsgépdix 11), a guide to UTM zones
(Appendix 11), and a metadata document describREM TEK GIS data. Chief and
Council and other HR Lands Staff requested andvededditional copies of this
material. Additional support was provided over p@ne during times when | was not in
the community.

Training was conducted in person between AugustNovember 2005. Jeremy
Burbee, Treaty 8 GIS Specialist, provided supplaargrsupport until he left his position
in the spring, 2005. In addition, Chief and Couscipported two HR Lands Staff
employees in attending a week long ArcMap traimmmgkshop in August 2005.

ArcMap map document files (.mxd) that save the wasger has chosen to display
selected data were initially created at UNBC wheadpcing paper maps for review by
HRFN members (see above). These files were traesfées HRFN once ArcMap was
available in the community, along with TEK GIS datal supporting TRIM, Forest
Cover, and other relevant data layers. Map docufiieatwere modified by the HRFN
GIS operator during training and use. When appab@rinew map document files were
created by the HRFN operator (e.g., creation ofd.taxsupport data update). Mapping
symbols initially created for paper maps were atsdewed and modified by HRFN.

5.4.1.2 Implementation of a Hyperlink tool
Hyperlink is an ArcMap tool that references anémpfiles stored externally to

ArcMap through a shapefile database field. A peh@pefile was created using existing
TUS data and data collected in 2003 and 2004 femuth hyperlink. Hyperlinks are
connected to points within ArcMap (Figure 10). THyperlink tool displayed HRFN
photographs, video, and written interview extra€tse database was updated twice

during 2004 with additional photo and video reskamaterials. In most cases, files were
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connected directly to a recorded point, such aP8 G map interview site. However, in
a handful of instances, information from interviethat lacked point-specific spatial
location was also linked; for example, an intervieferencing traveling up and down a
particular river. In this case, a point was creatkexhg the river and the database record
attached to this point. These locations were reetewith Elders (Participants 2 and 7) in
October 2004 in the HRFN Lands Office to verifyttealected locations were
acceptable. The evaluation was conducted with tlders who had previously
demonstrated comfort reading WBS maps, an abiétyessary for determining if points
were placed in suitable places within ArcMap. Thpdrlink tool and accessible
multimedia files were presented to the communit@atober 2004 during a formal

meeting for input and review.

User activates hyperlink (# )
from toolbar, then 'picks’
hyperlink point, opening up
linked file (crowberries_snow.bmp).
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Figure 10: Through the ArcMap hyperlink tool, usacsess external files by connecting with a
point that activates the link. Users found it pesbétic to locate the exact point on the screen
which would activate a link. The above example seailated data to protect the confidentiality
of HRFN TEK.
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5.4.2 Results

5.4.2.1 Development of ArcMap Capacity
HR Lands Staff used ArcMap to digitize informati@tated to proposed resource

developments during training as well as indepenge8poradic use of ArcMap resulted
in the need for staff to reacquaint themselves witiie complex tasks. Issues raised by
HRFN users were discussed and overcome duringrigagessions and over the phone,
and by referring to the aforementioned documerddyred to support HRFN use of
ArcMap. It was noted that Chief and Council expeelssoncerns about the cost of the
yearly license update for ArcMap (~$950).

Two ArcMap map documents were used by HRFN pedoiiine first contained
HRFN preferences. HRFN users reorganized their sdoapments and data to reflect
preferences which allowed them to use informatiamereffectively during decision-
making. Data relevant to access to HRFN traditid@ltory, including roads, cutlines
and seismic lines, were put in one grétiplew database categories were developed to
increase the usefulness of the 1999-2000 TUS irdtom. Moose, originally grouped
with other animals on the TUS paper maps, wereligigted because of their cultural
dominance by symbolizing them separately. Trailsenmded by activity according to
TUS information and their use confirmed during mfial discussions with HRFN
participants. Trapping areas held by HRFN membergwaccented by member name.
Local and Beaver names were added to sites and.rGdlder types of spatially coded
data, such as verbal descriptions from HRFN Enwirental Monitors, were added

within ArcMap.

22 Groups are used to organize related layers. In this instagoaygtitled ‘Access’ contained layers for
roads, cutlines, seismic lines, and other data layers relevantriyy into and movement across HRFN
traditional territory.
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The second type of ArcMap map document used by &tirls Staff contained the
same information as the first except that sensaivgacred information and knowledge
were made obscure through the use of generalizaddyg for HRFN knowledge. This
second map document was used when HRFN made paBepsatto industry or
government representatives with whom they choshaoe only selected information.

ArcMap was used by Chief and Council and HR Ladiddgf during training to
create different size buffers around cultural infation. In particular, a 10-mile buffer
was placed around one significant and sacred feaflre 10-mile radius had been
chosen by Elders and this buffer was referred tondudiscussions about resource
development. HRFN GIS operators and decision-makseosused the measure tool in
ArcMap to measure the distance between the sigmifiteature and a proposed
development feature to determine if the feature wiétsin the 10-mile buffer. Since a
standard buffer created by ArcMap envelopes théebed feature using a specified
distance, the visualization of buffers promotedadssion about what a potential buffer
would and would not protect. For instance, it wated that buffers would not protect
headwaters of streams or forest habitat lying datthie buffer distance even though an
area valued by the HRFN was reliant on the hedlthase areas (Participants 26 and
29).

ArcMap was also used by Chief and Council and HiRds Staff to visualize and
discuss the effectiveness of potential ‘no-go’ zoridhe concept of these zones was
presented by government officials as provisiond®R#-N in exchange for HRFN
permission to go ahead with development in otheasrin the fall 2005, buffers sized

between 5 and 10 hectares were created to demientstldRFN examples of the extent
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of land that government representatives indicatedidcpotentially be covered by the
projected ‘no-go’ zones. Community discussion ocadiaround the theoretical
application of zones meeting these size restrist{®articipants 14, 15, 25, and 26). It
was noted that these smaller zones would alsodffeative in protecting values that
extended beyond a particular site.

ArcMap proved useful in visualizing and commutirmg cumulative impact. In
particular, one image, displaying the study aregpnrivers, the MKMA boundary, and
HRFN reserve, was created in ArcMap. This image thas contrasted with a second to
which seismic lines, cutlines, TRIM roads, wellsisnd facilities had been added (Figure
11). These images, displayed at the October 200vumity meeting, demonstrated the
magnitude to which development covers portions RFN traditional territory and
promoted discussion amongst HRFN Elders, ChiefGouhcil, HR Lands Staff, and
other participants around the spatial and tempednts of cumulative impact
(Participants 2, 4, 6, 7, 14, 15, and 16). A sea®ries of images, produced by HRFN
and Jeremy Burbee for the October 2004, Treatyl 8@ Gas Conference, focused

specifically on the North Road and promoted similigcussion at the conference.
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Figure 11: ArcMap proved valuable when communiapthre effects of cumulative impact. The
top image illustrates an approximation of the stbhdyndary using base features, including major
lakes and rivers, the HRFN reserve, and the MKMArmary. The bottom image displays the
same base features at the same scale with idesyicddology, but the inclusion of resource
developments such as seismic lines, cutlines, aild vereates a dramatic contrast. The bottom
image encouraged discussion amongst Chief, CowHiRil.ands Staff, and Elders regarding the
spatial and temporal impacts of development.

5.4.2.2 Implementation of a Hyperlink Tool
The main difference between multimedia (discusdsnl/e) and hyperlink

material was that hard copies of multimedia makeoald be shared around the
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community, in homes, and on the porch in fronthef HRFN office, whereas hyperlinked
material could only be seen if someone came irgd_inds Office so that the material
could be viewed on a computer screen. HRFN ChiefinCil, and HR Lands Staff
gueried hyperlink points located on the ArcMap tiggo examine multimedia relative
to that location. Photographs and video actedawige an onus of proof of significant
locations without HRFN members having to take indusut to visit these areas.
Feedback indicated that HRFN users were enthusiaistiut having the ability to prove
that these areas were in fact part of their livagure without having to reveal their
exact location or take people who were not spilljyarepared to the sites. During
meetings with government and industry resource gensathe presence of photographs
and video encouraged Elders to recall past expsggeand important events, thus further
demonstrating to industry that culture and commafioa of culture is active within
HRFN society (Participants 14 and 15). It is nagablat although written documents
could be accessed through the hyperlink, HRFN uderse not to read them. When |
pointed out the written documents, even to formatlucated members to whom such
written material might be useful, they were noemested and preferred to look at video
and photographs.

Hyperlink viewed in combination with digital rementations of proposed
resource developments allowed Chief, Council, aRdldnds Staff to consider how the
proposed development might impact the area bas&tRéN values captured and
evident in the photographs and video. Further, iSlded other knowledge holders were
brought into the office to view multimedia filescaoontribute to decision-making

(Participants 7, 8, 14, and 15). For example, disicuns occurred around potential
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temporal impacts on animal populations as wellpastsal areas where Elders indicated
quiet is necessary. Photographs and video wergritmary media accessed. Written text
from the TUS interviews was viewed only to see whas$ were linked, but they were
not referenced further by Elders or other commumégmbers.

Viewing the multimedia prompted Elders to prodpbetographs from their
homes for the purpose of including them. Where iptsssthis material was scanned and
included in the ArcMap presentation. In additiohpfmgraphs taken by consultants
working on other projects were obtained by HRFN added to the database if Elders
showed interest. However, Elders did not want tothe computer themselves.

Questions from HRFN personnel using ArcMap on hoactivate hyperlink
suggest that the hyperlink tool is not intuitive KRFN users. Also, users found it
awkward to locate the exact point on the screerhvivould bring up each individual
link. Further, hyperlinks are displayed within Arallas points. This reinforces the
concept that hyperlinked material does not extexybhbd the extents of the mapped
point.

Researchers also noted that during a communigeptation to demonstrate the
hyperlink, community members showed great intarettie linked multimedia materials,
but almost no interest in the map itself (Partioige2, 4, 5, 6, 7, 8, 14, 15, and 16). This
presentation was made on the same day as a prgseiiaconsultants using paper maps
with photographs to illustrate their project prag®n the HRFN Treaty Land
Entitlement project. Researchers noted that HRFI#SIand other attendees did not
look at the map closely but spent much time reuigvand talking about various

photographs taken by the consultants.
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5.4.3 Discussion

5.4.3.1 Development of ArcMap Capacity
ArcMap proved to be a valuable tool in promotimgcdssion of cumulative

impact, particularly when spatial data were expbtteimages and used outside the
software in illustration to Elders and others. Dission ensued amongst community
members around spatial and temporal impacts ofnseignes and other developments.
Further, HRFN patrticipants reported they felt empmd by being able to collect,
maintain, and manage control over their own dathiaformation. However, a
significant level of abstraction is required tolude TEK into standard vector files (e.g.,
a point representing a spot where a moose wasstadrdoes not capture the cultural
practices involved in tracking and harvesting theose and the production of dry meat).
The images depicting cumulative impacts provol@des noteworthy comments
from government representatives, who focused thesstions on the representation of
accuracy as a means to discredit the image usprasdntation. Seismic lines in the
cumulative impacts image (Figure 11) were reprexkas 60 m wide according to map
scale. On the land, historic seismic lines werestosted between 8 to 10 m wide, and
since the mid-1990s they have been created appatedyrd m wide (ForestEthics 2003;
West Coast Environmental Law 2003a; Linke et abl®)0Although the width was
selected to illustrate the presence of seismig]ittee discussion revealed that HRFN
members have a contrasting view of the spatialtamgboral impacts of linear corridors.
Chief Pokiak responded to an assertion by a meuofitbe OGC that the effects of
seismics are merely temporal and only last betv28eand 25 years by stating that
community members had observed that seismic lind#@ and gas activity caused a

decrease in animal populations. Research in Altbersashown that secondary impacts on
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the landscape from seismic lines, namely a redudtigpatch size and an increase in
variability of space between patches, caused grizzérs to use areas less (Linke et al.
2005). Also, Chief Pokiak commented that accesbadand continues long after seismic
lines have been used for geophysical testing, dsNHiRaditional territory is opened to
other people who use 4x4s and/or quads along selsmas or old logging roads. These

impacts are not new, as they were also observé&idny (1988: 232) in the late 1970s:

hunters can follow new trails that are being cupwalidozed into the bush as a
result of the burgeoning frontier: seismic lines @ipeline rights-of-way that
have slashed ever deeper into the foothills anester Four-wheel drive pickups
can often follow the roughest of these cutlinesiciitherefore offer safe trails for
Whites who might otherwise soon be lost in landy twould not normally dare
to enter.

The employment of two separate map documents edidhe community to
maintain strict confidentiality of their data, bueant that links to data had to be
maintained twice, once in each map document filaskthat others could access
location information on HRFN sites existed becausad y coordinates were stored on
the computer; theoretically someone could simpbeas, download, and remove relevant
data files from the community. HRFN Chief and Cdungnimized this possibility by
keeping the computer in a locked room and obtainitackable, fire-proof cabinet for
digital and other study data. Plans were also niadtore recorded TEK on an external
hard-drive which could be more readily secured thaomputer tower.

Concerns over barriers to sustainable softwarendehe necessity for continual
training have been noted by other First Nationsanedshared by HRFN (Johnson 1995;
Canada-BC 2001; Candler et al. 2003; Wilson andh&ra2005). ArcMap may require
intensive and continual training. Because of othgies that their job required, HR

Lands Staff made use of ArcMap sporadically, amdefore forgot how to do some of
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the tasks. There was a concern that once trainRd,atds Staff might end their
employment with HRFN. Additionally, new administcats may introduce different
priorities and choose not to continue with ArcMhjke other First Nations, the cost of
license renewal was also an issue with HRFN, whely reveal that for its use, ArcMap
is simply not valued that highly within the commiyni

Successful implementation of ArcMap and relateasgatial software may hinge
on the development of training tools that enabkrsito directly access information on
how to do specific tasks and, through successq lsgihfidence in users. Training is more
effective when done in small units with manualsigiesd to address specific HRFN
problems, which then link to general ArcMap conesepill approaches need to be
tailored to become as intuitive as possible angergthe visual and oral culture of the
community, supported by visual and audio help nwter

There may be other factors that determine sudisityeof the use of geospatial
software in HRFN. Corbett (2003) worked with twgaete communities in Indonesia
and found that one community displayed long-tertargst and maintenance in their
PGIMS and the other did not. Corbett observedshatess was dependent on elements
external to skills and knowledge, including the umigy of community program operators
and the commitment of community leadership.

How information is categorized and presented witicMap is important to
HRFN since it eases their ability to access infdromeand increases their familiarity and
ability to read the digital map and thus increasedelevance for decision-making.
Although there was limited buy-in by Elders to tise of ArcMap, for example through

the ability to label places with local names, thepnmterface remained intimidating to
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those who were not comfortable with maps. Furttier use of a computer may act to
alienate HRFN members not comfortable with techgwlo

5.4.3.2 Implementation of a Hyperlink Tool
Hyperlinks to multimedia promoted discussion anstrig/ders and other

community members, similar to the way in which misoéind videos by themselves
proved of interest. However, multimedia by itseHsashared with a greater number of
community members simply because it is more pcgtakihe presentation of HRFN
multimedia through hyperlink did allow values asated with photos and video clips to
be discussed specifically to spatially referencastig and proposed resource
developments. Corbett (2003) also found that users less interested in the map and
more interested in the multimedia itself. He coasid that because users may choose to
view the spatial information contained within moigdia outside of a Cartesian map
context, any information stored in the computerdqgustifiably be termed community
geographic information.

Hyperlinked files were accessed with interest leEs but written text
documents from interview transcripts were not. Bgaphs, video, and sound recordings
of Elders helped Elders recall past experiencesrapdrtant events. The hyperlinked
multimedia reinforced the community’s oral commuation style. Further, using
multimedia complemented preferred data collectemmihiques by community
researchers and youth. There was minimal abstraofidata, information, and
knowledge when photos and videos were used to snwadmories. The appeal to Elders
resulted in traditional decision-makers becomingagred with resource management.

Sowa-Babik (1999) noted that its structure of rsoaed links make hyperlinks

non-linear, and users determine the context, fammd, sequence of accessed information.
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Non-linear sequencing may provide opportunitiesHiost Nations to record and
communicate information and knowledge in more calty relevant ways. If users are
given the ability to easily add new multimedia,rtiee map becomes fluid or dynamic.
She contrasted this process to that of accessiognation from a paper map, where the
map-user passively receives the message creatibe loyap author.

Chief Pokiak indicated that hyperlink multimedlaraents were valuable in
proving to industry that special traditional sieegsted without having to make site visits.
It enabled HRFN to demonstrate that TEK is pathefliving HRFN culture and is not
just an abstract concept. It also emphasized tB&t dontinues to be practiced within
HRFEN traditional territory, and that continuatiohoolture requires the health of that
traditional territory, not just the reserve.

The hyperlink tool itself proved to be not intugifor HRFN ArcMap users. The
setup and design of ArcMap tends to subsume angrhiyked material to other
geospatial data. This seems to act to presentmadia as an afterthought, whereas
clearly for the HRFN the multimedia was an integraift of the system. The dominant
way in which HRFN TEK was presented to users weslih the point and line
symbology. Even though HRFN users designed, maljiiad edited symbols to
represent information as they desired, the relimmcpoints and lines to represent their
TEK maintained the same type of frustrations theynfl when using paper maps that
used points and lines to represent TEK. There iertwa TEK record than what is

contained visually by a point or line record.
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5.5 Creation of Areas Derived from Visibility Analysis (Viewshed Polygons)
5.5.1 Methods

Visibility analysis is used in GIS to flag areasattcan be seen from designated
locations. Output is in the form of a polygon, whian then be used in analysis with
other GIS layers. Field research with HRFN paraaig in 2003 and 2004 identified
places where HRFN Elders indicated the view itagl§ significant, including from:
villages, burial sites, campsites, and spirituabar Locations were recorded using a GPS
and later verified by overlaying the points on ogthotos and comparing recorded and
known locations. Verification was also establisdedng conversations with HRFN
knowledge holders, who viewed viewshed polygorth@ateserve in September 2005
(Participants 8 and 14). In one instance, | didhaste the opportunity to visit a site but it
was apparent from one Elder’s stories that the véenwportant (Participant 8).
Approximate locational data were collected usirgyritap biography method, and results
were compared with those from the 1999-2000 TU&.daewshed polygons from five
separate locations were generated using the VI$IBIcommand in Arcinfo
Workstation 8.0 (Figure 12) (Appendix 12). The fleeations were chosen to provide a
selection of examples to review with HRFN particitsa and included: a spiritual site,

two campsites, one traditional village, and oneabite.

5.5.2 Results

Viewshed polygons were incorporated into the comityis ArcMap map
document file. Queries enabled HRFN users to determvhere proposed developments
would intersect significant views. In theory, thiesented a model where developments

in the real world impacted values associated wigvy Further, the views were
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augmented by photographs taken in the field an@dtas hyperlink objects in ArcMap.

Example of Viewshed Polygon

Viewshed polygons are delineated in

Figure 12: Viewshed polygons model areas reprasgniews that can be potentially seen from
significant locations, as specified by Elders. @otual significant location is not pictured above
and may in fact be many kilometres away. The alexanple uses simulated data to protect the
confidentiality of HRFN TEK.

In practice, the viewshed polygons were referemsdg when | pointed them out during
training sessions or when | assisted Chief and €iband HR Lands Staff with ArcMap
application during resource management decisionirgalk he photographs associated
with the views were consulted independently ofii@svsheds through the hyperlink and

outside of ArcMap software by HRFN members who dsMeout photographs taken at

those locations.
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5.5.3 Discussion

HRFN participants did not embrace the output efwlewshed models and this
approach was not successful in encouraging commatimicamongst HRFN members. It
may be that the viewshed process is not intuitvilRFN users and that a broader
education program aimed at all community usersctlistrate what line-of-sight

analysis entails and how the output could potdptizé used.

5.6 Consideration of Three-Dimensional (3-D) TerrairModels
5.6.1 Methods

Computer visualizations of three-dimensional (3t®}ain models create a more
holistic depiction of the landscape than two-dimenal (2-D) GIS. Projects with other
First Nations suggest that 3-D models may allow memity members to view what
areas looked like in the past, or to perceive psedduture developments. Further, 3-D
visualizations may enable Elders whose health comzes their ability to travel on the
land to participate more fully in discussions rielgtto land use (Lewis 2000; Sheppard et
al. 2002). Preliminary observations suggesteddbatmunication with HRFN members
about the land and its significance could be stiemged through enhanced 3-D
modelling. | observed HRFN Elders mentally recanding images of the landscape
during discussions in the field by using ridges aalleys as points of reference. Further,
HRFN project participants indicated a preferenceafbillshade image to be used as a
base for the interview maps.

The potential of using 3-D representations wasstigated in 2004 using three
software platforms: ArcGIS software extension 3DaAmst, Ecomodeller visualization

software, and in the fall of 2005, using the NagiloAeronautics and Space
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Administration’s (NASA) World Wind web-based Opeaugce software. The use of
World Construction Set, although prominent in a fawjects with other First Nations,
was avoided based on reports of requirements f@-term and extensive training
(Sheppard et al. 2002; C. Brooks, Pers. Comm. 20 R@03; Sheppard et al. 2004).
Findings from this research had already shownrtfantaining skills was a challenge,
given the remote environment of the HRFN resengetha fact that personnel used
software at irregular intervals.

| produced several 3-D ‘flies’ in 3D Analyst, outgng movies which moved the
viewer’s perspective across a 3-D landscape. Tée ¢entred on a location that was
geographically prominent to the HRFN people andetoee should have been
recognizable and perhaps meaningful to Elders #met 61IRFN participants. Different
themes were used to evaluate HRFN users’ readivarted landscape depictions: 1)
contours draped over a plain green 3-D landscafifewater features (Figure 13A); 2) a
landscape shaded to emphasize elevation changa€Hig§B); 3) addition of vector
elements representing real-world features, inclyidoads, wells, and seismic lines; and
4) the addition of trees. Trees were added in fontdb make the landscape appear more
realistic. The 3D Analyst results were reviewedasately with three Elders (Participants
8, 14, and 15) in January 2004. The three Eldeevears watched the 3-D ‘flies’ | had
produced at UNBC on my computer at the reservearHRFN Lands Office. Their
independent responses were triangulated for asabfsheir reactions and consideration

of the degree of their appreciation for the flies.
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Two Examples of 3-D Modelling Using ArcGIS (3D Analyst Extension)

A)

Figure 13: Two examples of 3-D models depictinglkoapes in the HRFN traditional territory.
The examples above were produced using 3D Anahgshown to three HRFN Elders to record
and evaluate the degree of their appreciationhi®mtodels. These captured frames are heavily
pixelated and the images appear far clearer imihnde image viewed by the HRFN Elders. No
scale was presented in the moving picture, but @sa@gand B were at scales of approximately
1:30,000 and 1:20,000, respectively, on the commmae=en, as determined by comparing the
screen image to 1:50,000 paper maps.

Ecomodeller software was investigated since thveriding on Ecomodeller and
user feedback indicated that it allowed for modellon the landscape level, suggesting
that it would be possible to model broader areas tomputationally possible with 3D
Analyst (Collens 2003). In addition, Ecomodellepreduced by a B.C. company,
Viewscape3D Graphics Ltd., and therefore usesitneges that are native to B.C.,
providing the potential to create additional realis

In the fall of 2005, we considered National AengiiaSpace Association’s
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(NASA) World Wind (see: worldwind.arc.nasa.gov) tae as the primary software for
this project. World Wind creates a terrain modéhgsvailable satellite images and
elevation data over the Internet. World Wind caodle used independently of an
Internet connection by downloading a 1%masolution base image, termed the ‘Blue
Marble’. The potential utilization of any applicai built around World Wind was
increased by this function since Internet availgbdt HRFN was sporadic. Building on
the positive responses of community members to tapg multimedia and ArcMap
hyperlink, we examined adapting World Wind’s useXtensible Mark-up Language
(XML) to display HRFN cultural information throudtyperlinks to HyperText Markup

Language (HTML) pages (Figure 14) (Appendix 13).

5.6.2 Results

Feedback indicated that the 3D Analyst modelshdidprovide a high enough
degree of realism to elicit meaningful responsemfparticipants. Elders indicated that it
was difficult to connect the models with their irapsion of what the land looked like.
Chief, Council, and HR Lands Staff also stated thay did not find the models realistic
enough. The addition of trees to the model slonedrdprocessing and increased file
size significantly and did not result in a modebkafficient realism to engage HRFN
participants. Further, Elders commented that tee/wvas from high up, and not from on

horseback, which is what they remember.
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Linking HRFN Information with NASA World Wind

Toolbar icon displays*HRE
points from XML file?™

In example, camera icon
links to HTML page with photo.

Uses simulated data.

Figure 14: HRFN data was linked to NASA World Wianld evaluated for its potential ability to
enable HRFN to communicate their values to resomm@eagers. The background is satellite
imagery accessed through World Wind; the photogrhpked to the imagery at the geographic
coordinates where it was taken, was acquired dutitg collection in the field. The above
example uses simulated data to protect the cortfadiy of HRFN TEK. Identity of the
participant is obscured in this representationnwatin the original.

It takes considerable time to create a quality fiylsing 3D Analyst or
Ecomodeller. The initial geographic extent was miachlarge for the computational
power of the computer and had to be reduced setnerad. The size of area that was
achievable computationally was too small to bevaaht for discussions with HRFN
members; it was impossible to predict what landsaagient Elders and other knowledge
holders wanted to discuss because HRFN TEK is di;mand was communicated

sporadically. To accurately determine what extess appropriate, one would have to be

in the position of having an intimate awarenessEK held by each HRFN individual.
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Further, the time needed to produce an additidpdb€using on additional areas
mentioned by Elders was too long to make practioatributions to on-going
discussions. HRFN also is challenged with decismaking which centres around linear
features, such as seismic lines and roads, andriy#t works best on area regions.
These technical problems cannot be solved simphgxample by acquiring a newer
computer, since they are related to software litmoites.

Ecomodeller proved quite onerous to use (Appehd)x Ecomodeller was
reviewed with Chief Pokiak in March 2004 and it wexed that the software did not
provide adequate solutions to issues raised diREN feedback on ArcMap’s 3D
Analyst and therefore was not introduced to comtyuniembers.

World Wind readily shows x and y coordinates udatgude and longitude, and
users can add UTMs with a plug-in. The resoluti@s wometimes too coarse and the
screen can appear quite crowded when zooming speaific features. In addition, tools
for creating output directly consistent with gedsgadools used by industry and

government resource managers and planners weevaitdble.

5.6.3 Discussion

The 3-D flies made from 3D Analyst did not lookoeigh like the landscape to the
Elders and others to entice them into discussi@utdhe land or its importance to them.
Potential exists for an increase in realism if aneén higher resolution satellite images
become available and are used as drapes over ttelsn&ach of the three programs
worked most efficiently when data focused on a §(rdl5 ha) area. However, many of
the proposed developments being reviewed by theNH&FRhis time are linear in nature

(e.g., seismic lines), and the 3-D software tegtas not able to provide much detail
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along a linear corridor let alone beyond the carritself. The cost of obtaining higher
resolution images for HRFN'’s traditional territops well as the computational power
required, makes this option impractical. Additionabts would be associated with the
licensing requirements for 3D Analyst and EcomaaelFurther, the higher skill level
required for each of these systems would likelyunegHRFN to rely more on outside

contractors, and thus trust others with their TEK.

5.7 Summary and Conclusion

The results from the research provided definithrection on the development of
a geospatial approach. The use of weighted polygoaels to represent HRFN values
was not embraced by HRFN elected members or toaditidecision-makers, primarily
because their knowledge was placed in a form tlatteo abstract to support community
discussion. Three-dimensional model approacheaatiéngage HRFN viewers and
were time consuming to prepare and generate andube of software and hardware
limitations, did not always show areas or scaletheftraditional territory that Elders
deemed relevant to discuss. A mapping tool, ArcMagabled HRFN to view existing
and potential resource development in relatiortheospatial data and to categorize and
symbolize HRFN data in preferred ways. Portrayahattiple existing resource
developments supported HRFN consideration of cutiwelampact. It is clear that
multimedia stimulated and supported HRFN discussidocations and values associated
with those areas. However, multimedia as accesgdaebhyperlink tool placed TEK in a
deferential order to spatial data that bettertéitagge, access, and analysis through WBS-
based mapping software. Any approach that wasasityeupdated, and did not support

the collection of TEK as a dynamic entity, was sigpported by the HRFN.
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5.8 Principles identified from testing applicability of geospatial approaches with
HRFN that are central to the creation of a geospatil communication system?

5.8.1 Principle 13: Provide supporting informatiot®o HRFN decision-makers, such as
wildlife habitat polygons, in a way that does nattsume TEK to WBSK.

HRFN elected decision-makers, Elders, and HR L&td# demonstrated interest
in viewing TEK with other spatial data. ArcMap prded the most direct method of
doing this, since industry and government data &smare compatible with ArcMap.
Further, query tools in ArcMap allowed ready coesadion of attributes that coincided
spatially as HRFN information was stored in a fore@mpatible with ArcMap. HRFN
layers were promoted to exist as the top-most ley&rcMap, but this action did not
free HRFN from using points, lines or polygonsépnesent their knowledge. The
hyperlink tool provided one method for attachingltmedia and other files to spatial

data, but HRFN users did not find hyperlink intesti

5.8.2 Principle 14: Use computer systems and sofemhat serve the other principles
and have the potential to grow with changing HRFMdustry, or government
requirements.

The selection of software for the geospatial appinamust serve the identified
principles. Discounting one or more principles hegait is expedient to do so at the
moment may prove short-sighted, given that the pgtted approach is designed to grow
as the needs of the community grow. Different irdirals and groups will prioritize the
principles differently. For example, one of thenpary goals of this thesis was to develop
a geospatial approach that communicates Aborigialales for the purposes of inclusion

in resource management. However, it is my opini@t mmost HRFN participants would

2 Principle 1: page 44; Principle 2: page 44; Principlesepd6; Principle 4: page 96: Principle 5: page
96; Principle 6: page 97; Principle 7: page 97; Principlga§e 138; Principle 9: page 138; Principle 10:
page 139; Principle 11: page 139; Principle 12: page 139.
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prioritize creating an approach for the purpospreterving and communicating TEK to
their future generations above their participatioresource management, although
because of the connection of HRFN TEK to the ldne goals are not mutually
exclusive. A different prioritization of principlesay best satisfy each goal, depending
on one’s worldview. Therefore, to maximize potelfioa success, software should be
selected that meets all principles.

Secondly, to develop a geospatial approach thasgonsive to the changing
needs of a First Nation, it must be possible toemakdifications and updates to the
software and the geospatial approach as a whotewbink described in this chapter
emphasized that multimedia elements need to beeatentre of the geospatial approach
since they proved most effective at stimulatingdssion amongst Elders and other
HRFN members about events, experiences, and vayesnt that directly supports
Principle 5. Multimedia use also reinforced theche®create methods that enable the
incorporation of relevant information from disparaburces, as stated in Principle 10.
Because the mechanism to access multimedia whkicdmputer was through
hyperlinks, the software must use a hyperlink agpho Thus, either a hyperlink tool or
the avenue to create one must exist. Addition#tly,software must be responsive to
different requirements from industry and governmétexample by accommodating a
shift in the way geospatial information is transéek. This ability would serve also to
meet Principle 12. The principles derived fromwak and used in preparation of the

geospatial approach are listed for conveniencesasy reference in Table 2.
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Table 2: Principles derived from the work in thigsis are used to guide the development,
design, and testing of the Geographic ValuatiortesggGVS) with the HRFN. Chapter 6
demonstrates how the principles contributed torinfog the creation of the GVS by linking
individual principle numbers with methodologicagss.

ral

n

Principle 1 Incorporate community-based researchaukst in working with the HRFN to identify
characteristics of the geospatial approach.

Principle 2 Identify and address threats to suskdénase of geospatial tools, where feasible (€.
identify and address training and capacity concantsissues over costly software
licensing).

Principle 3 Use a mapping approach that is prefdmselRFN in order to support and increase
their familiarity and comfort level with maps.

Principle 4 Identify and incorporate dominant modésommunication amongst HRFN (e.g., 0
language).

Principle 5 Cultivate an environment where Elderd ather members will recall events,
experiences and values, particularly during tirfab® year when they may not
experience the land the way they used to direetly.(in winter).

Principle 6 Identify and record characteristics &KIwhile recognizing that knowledge and
values may change over time and vary between ithdals and family groups.

Principle 7 Accommodate goals for knowledge beyawmburce management through flexibility
collection, storage, and presentation.

Principle 8 Situate decision-making power in the oamity and empower elected decision-
makers to make decisions that complement traditideeision-making processes.

Principle 9 Control access to TEK and awarenesBefdcations of significant locales through
collection, storage, and application of recordedvidedge.

Principle 10 Maintain ability to incorporate relevamformation from disparate sources (e.g.,
environmental monitors who make site visits wittluatry representatives).

Principle 11 Enable HRFN to assess potential impafotsultiple resource management projects
across space and time.

Principle 12 Provide for compatibility with extarggspatial systems and resources managemg
approaches (e.g. support computer input and produigeit consistent with common
used GIS).

Principle 13 Provide supporting information to HRBEBkision-makers, such as wildlife habitat
polygons, in a way that does not subsume TEK to WBS

Principle 14 Use computer systems and softwarestirae the other principles and have the

nt
ly

potential to grow with changing HRFN, industry,gmvernment needs.
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CHAPTER 6: DEVELOPMENT AND APPLICATION OF THE GEOGR APHIC
VALUATION SYSTEM

6.0 Introduction

Development of a geospatial communication systeenipower the HRFN in
communicating their values within a WBS resourceaggement context was directed by
knowledge gained during earlier phases of thisystlitlis chapter presents the
development, implementation, testing, and modiiocadf this approach, which we
termed the Geographic Valuation System (GVS). boetance with our research
methods, development of the GVS occurred iterativeth HRFN participants,
including modifications to existing software thatne selected to support the GVS.
Methods to implement the GVS in the community, uidichg a training program
undertaken with HR Lands Staff, are detailed asdudised below. The GVS was applied
by HRFN in resource management decision-makingexadples of these real-world
applications are summarized to illustrate charasttes of the GVS. External feedback
was gathered formally and informally from othersEiNations and industry and
government representatives as a result of preg@msanade by the key research team,
Roslyn Pokiak, Alex Hawley, and myself. Key poirassed during these presentations
by attendees in the form of questions or statenotgded some indication of what
aspects of the GVS were appealing to others, oswawhich others feel that the GVS
could be altered to more closely fit their needs aalues. These points were summarized
to facilitate a discussion of how others perceitrelGVS might contribute to decision-
making, and to illustrate their concerns or suggast The chapter ends by presenting
recommendations for future work.

The principles which were integral to the creatda geospatial approach to
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communicate Aboriginal Traditional values were swamzed in Table 2 (of the
preceding chapter). Throughout the present chagerelevant guiding principles are
identified where appropriate to demonstrate hovhgamciple was significant to the

development and design of the GVS. Principle nusibsatch those listed in Table 2.

6.1 Methods
6.1.1 Iterative Feedback

Creation of the technical and end user comporaritee GVS were iterative as
feedback was collected from two primary groups, NRfarticipants and potential
external beneficiaries of GVS output, industry, gogdernment (as described in Chapter
3). Modifications were incorporated as appropriate.

The first group providing feedback was compriseHIBFN participants. The
initial adaptation of software to support the GMSuwrred at UNBC during the winter
and spring 2004-2005 and was reviewed and modifiddinput from Chief Pokiak in
March 2005. Community input was gathered, evalyaed included in the GVS during
practical applications of the GVS when | spent agpnately a week on the reserve in
each of June, July, August, October, and NovemB@b 2Training sessions with HR
Lands Staff and hands-on use of the GVS to addesssirce management challenges
provided information that was used to modify theS5Chief, Council, and Elders
(Participants 7, 14, and 15) referenced HRFN datarmation, and knowledge
contained in the GVS when discussing real-worlduese management issues. Feedback
from other community users such as members whodsteresource management
meetings where the GVS was used, also providednton to guide development and

modification (Principle 1).
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When working with Chief, Council, HR Lands Stdtfders, and other
community members, | was able to ask specific gquestand receive direct feedback
because of their familiarity with me. My experierergabled me to interpret their degree
of appreciation for aspects of the GVS, particylarhen communication was non-
verbal. In addition, my interpretations were disadwith Chief Pokiak who provided
verification and clarification as necessary.

Specific input was sought from Elders and otheFNPparticipants in June 2005
regarding the symbology of mapped elements devdlépeuse in the GVS. The
symbols were summarized on a survey which was dsgdg interactions with
community members (Appendices 15, 16, and 17)idjaanhts were selected with
guidance from Chief and Council and were approadtietheir interpretations of
appropriate symbology (Participants 14, 15, 24285 and 29). As well, the survey was
posted on the community bulletin board to provige community with a visual display
during my absence from the reserve. One HRFN paatit gathered additional feedback
while | was away (Participant 24). | received amtdssed this additional feedback with
the participant in July 2005 (Appendix 16) (Priregpl and 3).

A second broad group of people provided valuabilmsel on the GVS. Several
presentations were made by the core research teRastyn Pokiak, Alex Hawley, and
myself to government employees, representatives fhe T8TA, other First Nations,
and the MKAB, consisting of industry, governmemtgather representative users of the
MK (Appendix 18). Feedback was received both fotynahd informally. Formally,
presentation attendees made comments or askedomsesiat identified for researchers

which GVS elements were, from the attendees’ pets@s, most important. Informally,
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personal follow-up by people in attendance with onenore members of the core
research team further informed this research bgalawg issues from their various points
of view. Observations made by the presenters, #sawby HRFN Elders and
community members who attended meetings, were skeclby the core research team
after each presentation. This approach allowedintification of opportunities and

potential concerns (Principle 12).

6.1.2 System Development Personnel

Three UNBC undergraduates were hired to suppadldpment of the GVS
software platform and to support creation of addail materials for use in the GVS.
From the fall of 2004 until late 2005, Aaron Konjrige creator of the primary software
used by the GVS, was contracted to provide techeigaport in the development of
existing software so that it became applicable RIFN needs. In addition, Aaron
mentored me in the creation of software module#ptieg in Pre-Hypertext
Programming (PHP) and HTML, and miscellaneous ta3ksing the winter of 2004-
2005, Geoff Hughes performed the task of conveiititgrview tapes from analogue to
digital format, to create the audio files that waesed in the HRFN TEK multimedia
database. Equipment at UNBC’s Educational MediaiSes (EMS) lab was used for this
task. In addition, Amy Barnes was hired during Astg2005 to assist with producing the
GVS help file system, comprised of illustrated miale and videos. Several image
software programs, including NeoPaint for Windoarsgd Screen Virtuoso, a program
enabling video capture of screen movements, wezd. ihe GVS Help system was
initially created in the GIS lab at UNBC and wasdified in the HRFN community once

feedback was received during October and Novemd@5s.2
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6.2 Description of GVS Software

The GVS uses Open Source software, addressirgptieern expressed by HRFN
and other First Nations regarding dependency @m$ied software such as ArcMap.
Financial barriers arising from costly annual lisemenewals prevent some First Nations
from maintaining long-term commitment to softwamglementation. In addition, the
restriction of limiting the potential number of user applications to one or a few
computers may impede the growth of community supfeorcollecting and using local
knowledge within a computer. Open Source softwaag be made available to users for
free and encourages the emergence of a technieallogenent community, which
promotes sharing of knowledge and techniques an@ofsvare developers and users,
by requiring that the source code be distributetth software (Fogel 2005; Mitchell
2005; Koning et al. 2007). Therefore the poterdiasts for the GVS to grow as needs
are identified by either First Nations using the &df by external resource managers

using its output (Principles 2, 12, and 14).

6.2.1 Components of the GVS

Four primary* technical components comprise the GVS: a webes¢Apache
Web Server), a mapping server (MapServer), a datafizostGreSQL with the PostGIS
module), and a web-mapping interface (Flexiblerimté Spatial Template (FIST))
(Figure 15). Each is explained and discussed beltvse four Open Source components
plus supportive software, including GVS programmnsagpts, a projection library,

ArcExplorer map viewer, two Open Source GIS (Quan@iS (QGIS) and User-friendly

% There are other components to the software of the G as a projection library, but the four
components described herein comprise the majority of #tersyin terms of key functionality.
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Desktop Internet GIS (uDIG)) were packaged witkehhical document, ‘Geospatial
Communication of Aboriginal Values in Resource Mggraent: A Technical Guide to
Installing and Utilizing the GVS’ (Koning et al. @@) and provided to the HRFN and
MKAB (Appendix 11). The completed GVS was postedtmn Internet as Open Source
in January 2006° and is available for use free of charge (Princ#)le

6.2.1.1 Web Server
A web server is a computer program that servespagies to a web browser over

the Internet or Intranet by communicating direcdi®m the user to the underlying
mapping and database software. The GVS uses thehapaeb Server
(http://httpd.apache.org/), which interprets bofiMH. and PHP code (Koning et al.
2007) (Figure 15). A web browser is distributedhaiew computers or can be
downloaded for free from the Internet (Principlesi2l 14).

6.2.1.2 Map Server
A map server is a computer program that geneeatédserves up digital maps

from mapping data. The University of Minnesota Map@r (MapServer)
(http://mapserver.gis.umn.edu/) is an Open SowsEm enabling users to interact with
their on-screen data in a dynamic fashion, for elarby adding layers, and also permits
outputting a map view to hardcopy map by creatipeable Document Format (pdf)
file format. MapServer supports a broad range td flarmats, for example PostGIS
layers, shapefiles, and raster images, and usasdatpatible with government and
industry GIS programs, such as ArcMap. An extecoainection may be used by GVS
users to access and display spatial data storethen servers, including data owned by

industry, government, or other First Nations, tlyloa Web Map Service (WMS), a Web

% The GVS is available at www.gvs-mapping.com.
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Feature Service (WFS), or a Web Coverage Servic@3¥¥ (Erle et al. 2005; Mitchell

2005; Koning et al. 2007) (Principles 12 and 14).
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Figure 15: A diagram illustrating interactions bétmain GVS software components (modified
from: Koning et al. 2007). The four central compoiseare a web server (Apache Web Server), a
map server (MapServer), a database (PostGreSQLivagtRostGIS module), and a web-mapping
interface (Flexible Internet Spatial Template (FIST

6.2.1.3 Database
Existing geospatial software packages are builistoa database. Therefore, in

order for the output from the GVS to be compatibite, GVS needed to implement a

database structure (Principle 12). PostGIS (hpipstgis.refractions.net/) is an add-on

% The UMinn Mapserver is an Open Geospatial Consortiompliant map server, meeting internationally
recognized standards that promote sharing of Web Servicenfatation, including vector and raster

data.
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module that interacts with the PostGreSQL relalidiatabase
(http://www.postgresql.org/) to provide geograpsupport to tabular data by storing and
relaying geographic coordinate information (Erl@et2005; Mitchell 2005; PostGIS
2005; Koning et al. 2007). PostGIS uses Struct@edry Language (SQL) to support
users’ queries of information stored in the databagther making interaction with
mapped data, information, and knowledge dynamiadiill 2005; PostGIS 2005).
Points, lines, polygons, and text attributes stametie database can be also edited within
a PostGIS layer (Mitchell 2005; PostGIS 2005; Kgnat al. 2007) (Principles 12 and

14).

6.2.1.4 Web-Mapping Interface
A web-mapping interface serves a central roleomigining the functions of a

web server, a map server, and a database in ardenerate digital maps and serve them
to the interactive platform, an Internet web brow&sssentially, the interface connects
the software components so the user can compldtesar tasks, such as selecting
records from the database, adding additional lagertering new data, and manipulating
the map view (Koning 2004a; Koning 2004b; ErleleR805; Mitchell 2005; Koning et

al. 2007). The GVS uses the FiSas its web-mapping interface.

The FIST includes a set of HTML and PHP code filtet are interpreted by the
Apache Web Server, which in turn requests digitapsifrom MapServer. The Apache
Web Server then delivers digital maps and intevactieb pages to a web browser,
through which users interact with the FIST andutctions. The results, an interactive

map, are displayed through web pages on an Intbroeiser (Koning et al. 2007).

2" The GVS used FIST versions 0.1 through 0.4. Updatesrsion names reflected the progress of
developments in the FIST interface, made primarily for the MBS project.
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The FIST is an Open Source application that oagid as a UNBC Geography
Honours thesis project, undertaken by Aaron Konire initial version of the FIST was
developed in 2004, under the supervision of Scottiens, Senior GIS Lab Instructor,
and Dr. Roger Wheate, UNBC GIS Coordinator. Exgfteatures and modules, such as
the map legend, zooming tools, and the abilityednegate new map images at variable
scales, supported HRFN requirements (Principle Akp, the FIST’s creator and
primary programmer, Aaron Koning, was availableftother development (Principle
14). With Aaron’s support we figured that we coniddify existing or develop new
software features that would meet HRFN needs, tasusén the principles for
development of a geospatial approach to communidBfeN values. We thus had no
concerns that we would reach a ceiling in techrdeatelopment that would limit what
the HRFN could accomplish (Principles 2 and 14).

The development of the FIST from its existenc¥@sion 0.1 (the Honours
project) to its use by the HRFN, was driven byrkeds of the HRFN (Principle 14).
Enhancements and modules created for the FISTglthiantime period of this research
project were undertaken to support developmert®f3VS. While some are specific to
the HRFN and reflect a First Nation worldview, athenay have applications to broader,
cross-cultural mapping projects.

HRFN decided to run the GVS internally, over atmdnet, as it provided the
HRFN with the ability to secure its knowledge aeduce potential risks related to
external Internet connections (Principle 9). Furti#iRFN expressed interest in using the
GVS in the local school as a teaching tool (Prilecif); an Intranet (or Internet) creates

the possibility for using the GVS and its storedwitedge on an internal network. In
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addition, an effective Internet connection presgggahe consistent availability of a
reliable high-speed connection, which many Firdidies may not have access to

because of the remote location of their communities

6.2.2 Preliminary Technical Work, HRFN Evaluatiorand Modifications

Technical work was undertaken to prepare the G $ifeliminary evaluation
and use by HRFN. New modules and enhancementsaddeszl to the FIST to support
HRFN requirements. The GVS was reviewed with prtdjeam members Roslyn Pokiak
and Alex Hawley and by HRFN participants. Modificats were incorporated, as
appropriate. The technical work, feedback, andsiens are described below:

6.2.2.1 Porting of FIST from Linux OS to WindowsQ®
The FIST was originally developed on the Linux i@eg platform. It was ported

to the Windows XP Operating System (OS) (Principle as Windows XP is more
universal than Linux on desktop computers and regp@ic User Interface (GUI)
interface makes computer use familiar to many peophich would maximize the
comfort level of HRFN users and thus increase titergial for sustainability (Principle
2). Further, the opportunity to incorporate the GMfSadditional HRFN computers could
be maximized if the software could be installedtiyh a Windows platform because
more off-the-shelf desktops use Windows (PrincifleAlthough there were challenges
to making the FIST work in the Windows environmeéssues were addressed by setting
up error files and searching the Internet for raté\solutions.

6.2.2.2 Enhancement of Existing Map Output Module
The pdf map output module of the FIST was enharicedeasing options for the

HRFN when they produced paper maps (Principle 3&yeral iterations of the pdf map
output were built (Principle 14). The original pdap module limited output to portrait
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letter-sized paper with the legend on the left-hsidé and carried a fixed basic title
‘Map’. The first enhancements (version 2 of the)atlowed HRFN users to choose an
alternative landscape layout and different pagessfletter size up to ARCH E, 32 x 44
inches or standard map plot size), customize tlee &dd ancillary information, and
determine the location of the legend from a seleanber of choices. The third version of
the map output tool placed the enhancements ikt@zard tool, which guided HRFN
operators through the above options via graphictexidexplanations, and was designed
to be easier to use than the second version dbdi€Principle 2).

The pdf map and its options enabled HRFN usepsdduce different sizes and
layouts of paper maps. Thus, they were able toigeondustry and government with
HRFN themed maps (Principle 12). In addition, bgsing which digital data layers
were presented on a paper map, HRFN determinecbtitent and amount of information
that was released, thus reducing the risk that HRéiNidential information would be
removed from the community and be used to makesibas that affected them without
their further input (Principle 9).

6.2.2.3 Expansion of Data Selection Tools
New data selection modules were created to magiiRFN’s ability to search

spatial layers and isolate specific records (Ppieci4). The ‘Select-by-attribute’ module
was created to enable HRFN users to find TEK rexoethting to the values stored in a
particular attribute. For example, HRFN users cayuldry the database and locate
spatially all database records, each a knowledgeesit, relating to a specific Elder or
land activity (Principle 7).

6.2.2.4 Creation of Data Entry Modules
Digitizing modules for each of point, line, an@arfeatures were created
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(Principle 14). This was done in recognition th&KTis dynamic and growing with
community members and their experiences (Prin@pl@o maximize the success of any
data collection and storage approach, HRFN menmimrded to be able to update their
TEK records (Principles 7 and 9). The ability talactw data recognized that the
collection of TEK occurs over time and may vary agst individuals and with new
experiences (Principle 6). Digitizing modules alkmivfor interactive additions to be
made to the collection of TEK stored in the GVSsekond source of information, for
example from industry or government, could be exgténto the GVS through on-screen
digitizing, uploading a text file, or importing &apefile (Principles 10 and 12). The
ability to add information on resource developnfeotn more than one company, or
multiple industries, enabled HRFN to view and cdaesithe combined impacts of
proposed developments (Principle 11).

A coordinate import module was also created thetvad for the entering of
geographic coordinates in a text file, which waenthiploaded directly to the GVS
PostGIS database (Principles 10 and 12). The madasecreated in anticipation that
GPS coordinates, collected in the field, would bendloaded and used to create new
spatial features. Either TEK or information relategroposed and existing industry
projects could be entered this way (Principles id) B2).

6.2.2.5 Addition of UTM Projection Scripts
The original FIST version supported Albers and geaphic (latitude and

longitude) projections. UTM was identified as aegsary addition since UTM is
frequently used by industry when presenting dataéiples 12 and 14). Its inclusion
also provided HRFN with greater flexibility whercording coordinates with a GPS

since many recreation class GPS do not collectitwtain Albers coordinates but do use
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UTM (Principle 10). UTM projection from the Unitéftates Geological Service (USGS)
C++ UTM code was converted to Java language sangtincorporated into the FIST
projection scripts.

6.2.2.6 Creation of GUI Editor and Support Scripts
In the initial version of the FIST, file setup adlsanges required editing of

configuration files in a text or web editor. Becautswas known that HR Lands Staff
would use the GVS on a part-time basis, as the agesk, a GUI interface was created to
make these tasks a little less daunting (Prindigle It was thought that GVS use would
more likely be sustainable over the long-termsksacould be completed using a format
that was familiar and more easily recalled (Priteci).

Thus, the FIST-Admin module (version 1) was credte the HRFN project to
introduce a GUI method of entering data into twS Ftonfiguration files, the site-
config.xml and layer-config.xml. These two configtion files are the most frequently
used, as the site-config.xml dictates site appearand functionality, and the layer-
config.xml is used when adding, deleting, or organg data layers. In addition to
creating software elements to access the FIST gunaiion, files were also scripted to
support other tasks that would otherwise be domgummand line. For example, the
ability to create new PostGIS databases, desiglatdase users, and import shapefiles
into a PostGIS database was made more straightfdtvaugh interactive scripts
(Principle 12). This also supported the flexibiligquired to potentially expand GVS use
by setting up additional sites, for example forreB&FN family group (Principle 7).

This also enables familial control of sensitiveormhation while enabling sharing of

information within the community (Principle 6).
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6.2.2.7 Loading and theming supportive mapping detg., TRIM data, Orthophotos)
A base set of provincial spatial data, includiragdst Cover and TRIM, were

loaded into the GVS to support HRFN resource mamagé decision-making (Principle
12). Digital data requested by HRFN members to kupgxisting information, such as
slope and aspect, were created and included iYW as part of training with HRFN
personnel (Principle 2). Data from proposed oil gad and forestry developments were
also added to the database during training.

Orthophotos were included and HRFN users reaetealfably to the black and
white photo images, and thus these replaced thrs@ogesolution hillshade at
appropriate scales (Principle 3). Further, HR Ladtddf discussed the possibility of
obtaining Lidar imagery from an oil and gas comp#onjinclusion within the GVS,
further indicating the significance of having imageo reference for the HRFN GVS
users.

6.2.2.8 Creation and population of TEK multimedsathase
A TEK multimedia database was created for the ®¥&use multimedia

elements had proven to encourage and support coroatiom amongst HRFN members
(Principles 4, 5, and 14). The ArcMap hyperlinkmiahapefile developed and tested
with the HRFN was used as a spatial base (Prin@p{€hapter 5). The inclusion of
additional TEK and supportive materials were disedswith project participants and
where feasible, were prepared by or with HRFN gffinciples 1 and 10). For example,
new photographs from field trips made by HRFN merslvgth industry were included
in the GVS. This task was completed as part of HRfahkiing in GVS use (Principle 2).
Different photograph and video formats were créatested, and compared for

guality and file size, with the goals of achievihg highest quality and smallest file size
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(Appendix 19). Information from a DVD video featugi HRFN Elders and produced by
North East Native Advancing Society (NENAS) wasgared for inclusion in the GVS
by editing the DVD into segments related to spechiemes or locations on the landscape
(Principle 10). In total, 631 photographs, 165 wsle227 audio interview segments, and
65 text documents were included in the GVS.

Attributes that supported searching of the da@lbgssignificant locations,
people, and activities were populated based ortiinpon HRFN users on how they
preferred to classify database elements. In addiidolank attribute field was created
with the intent that HRFN users would populate rdsavith their own descriptions of
TEK elements, and thus have the potential to callijuenhance the classification system
(Principle 14).

6.2.2.9 Creation of Logos and Content for IntrodugtGVS Web Page
Two potential logos were created for display an@VS introductory page with

direction and input from Chief Pokiak (Principle)1#he two options were reviewed by
HRFN patrticipants through the survey developeditit éeedback on GVS

symbolization (Principles 1 and 3). The majorityHiRFN members chose as a symbol a
drawing which represents a significant spirituaaarin the generic GVS version created
for the MKAB and public, a moose silhouette wasssiinted for this logo. This change
enabled the community to maintain control of theakgl representing the significant
area while reflecting to the outside world the imipoce of the moose in the lives of the
HRFN people (Principle 9). In the GVS acknowledgetaesection, it was recommended
by Chief and Council that the community membershiaeked in general and collective
terms rather than as individuals (Principle 1).sTisiconsistent with Elders’ desires that

their participation remain confidential, as expegss the Research Agreement between
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UNBC researchers and HRFN patrticipants.

6.2.2.10 Creation of Help Documents and Videos
Extensive help documents and videos were preparegpport HRFN use of the

GVS (Principle 14) (Appendix 20). The written docemis followed the example created
with HRFN users’ input used during earlier ArcMaginning sessions (see: Chapter 5),
which utilized illustrations and focused on tasiéevant to HRFN decision-making
(Principle 2). In addition, training sessions WHR Lands Staff further informed the
communication style and content of the written doeants. Feedback on tasks that were
not instinctive or clear to the trainee guided \ihiapics were expanded on (e.g., adding
data from geographic coordinates) (Principle 1eSéhhelp files were given high priority
since it was known from research with the HRFN thatuse of the GVS was likely to be
intermittent. Similarly, videos demonstrating tagisused on those that were evident
from training as central to HRFN use (Principle 2).

6.2.2.11 Creation of Values Discovery Tool
The GVS was built to access TEK in a way that essjged oral and visual

gualities of the HRFN community and did not subsura& to other sources and forms
of spatial information (Principles 4 and 13). A kylnk tool to query and display TEK
information, the Values Discovery Tool (VDT), wasveloped, reviewed, and modified
with team members Roslyn Pokiak and Alex Hawleying$iTML and PHP coding,

links were built connecting audio descriptions afte record, recorded in Beaver and
English, to visual symbols representing each laggy&rinciples 7 and 14). Because the
research had shown that it was important that C@ieéincil, and HR Lands Staff be able
to identify which community members held knowledgkevant to particular areas,

photographs of the knowledge holder linked to egmtific element were included
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(Principle 8). Graphic symbols indicated links tale recordings, photographs, videos,
or interview transcripts (Principles 3 and 4) (Apgix 15). Other symbols indicated that
TEK was related to a particular category, for exenmoose, elk, dry meat, or culturally
significant plants. A survey of Chief, Council, HRnds Staff, and community
participants revealed preferences in how data shoeildisplayed for their optimal use
(Principle 1) (Appendices 16 and 17). A secondgegerversion of the VDT was created
in March 2006 and included in the deliverable t® MKAB, as it was recognized that
the HRFN VDT was specific to their nation and tithes creation of a more general tool

was appropriate (Principle 9).

6.3 HRFN Application of the GVS

The HRFN community used the GVS in support of mber of applications
including community analysis of proposed developtsetiscussion of cumulative
impact, inclusion of TEK in resource managemenigieas in a manner that reflected
the spatial and temporal scales of a TAW, engagenfa@ommunity members in
discussion about the land and their values, angastpf the collection of TEK. These
applications are discussed below to illustrate beevGVS functioned, what it did, and

how it was used by the HRFN community.

6.3.1 Analysis of Proposed Developments

The GVS was used by the HRFN in support of comigusialuation of proposed
resource developments. The GVS assisted dialogoegshChief, Council, HR Lands
Staff, Elders, and other community members. Itid&FN-elected representatives in
decision-making by providing them with knowledge@eforded TEK, additional input

from knowledge holders, and community members’ giew how development would

203



affect individual and community values, includingpbaomic, cultural, and spiritual
components (Principles 4 and 8).

HRFN patrticipants used the GVS by viewing on-serggs to data containing
information on their TEK, which was displayed wgtovincial data features, including
rivers, roads, and orthophotos, for reference mapoThe FIST Map Layers module
enabled HRFN to turn on different layers, includifigK, and view TEK elements as
they preferred, for example, with mineral licks ansiignificant spiritual area separate
from collective TEK knowledge (Figure 16) (Prin@pl3 and 14). The ability to turn
confidential layers off through the Map Layers miedallowed HRFN to protect its TEK
when desired, such as when printing a paper mapc{flle 9). The FIST Map Legend
module facilitated identifying how features werenbplized (Figure 17) (Principle 14).
The VDT opened georeferenced links to video, phatolgs, audio files, and documents

of Elders and other HRFN members discussing anctiprag TEK (Principle 10).

Map Layers

C‘:\ Traditional Envircnmental Kncwledgeé

.............

v Dechinn-Cross

@ TEX

Traditicnal Trails

v

v

- Visible from Stoney
r Visible from Elbow
r Visible from Wha Kla
.

Maoose Licks

[T TUS 1999-2000 Areas

Figure 16: lllustration of the FIST Map Layer moeuthrough which GVS users are able to
organize and view TEK information as they prefartHe example, the categories of TEK that are
displayed on the map are Dechinn-Cross, (multimeti, and Traditional Trails.
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Map Legend

t Dechinn-Cross
. Hoose Licks

| INtervied s
Hiinvideo
B Photo

T Audio e—
Arch Sites

* GP5 or mapped

A Other - edit

/% Traditional Trails

Cutblock

TEK layer
hyperlinks

to videos, photaos,
audio,

or decuments.

Yizible from Hha Kla

B nHain Rivers
B | akes
=% Parks

Figure 17: The Map Legend component summarizepeagents symbolization of spatial
information, including links to TEK. The four symisdor the hyperlinked multimedia TEK are

the interview, video, photo, and audio graphics.

The GVS was used by the HRFN when addressing resmanagement

proposals, such as a proposed seismicfifiéle proposed development was first entered

into the GVS when the HR Lands Staff operator e@at spatial layer from coordinates

printed on the paper map delivered with the OGQepsal (Figure 18). Once the

proposed seismic line was entered and displaydteitVS, it was then viewed with

other geospatial information, including HRFN TEKhieh was accessed through the

VDT (Figures 18 and 19) (Principles 12 and 13).

28 Examples reflect characteristics of HRFN GVS use observeceanrted from real-world applications,

but use simulated HRFN TEK (and industry data) to pratectonfidentiality of HRFN TEK.
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) 0 1 2 3 4

Location of proposed seismic line ( :
Kilometres

Each TEK record |
links to the

VDT. \\

Figure 18: lllustration of proposed and existingaerce developments can be added to the GVS
as new layers and considered alongside HRFN TEK.si/imbols displayed on the maps identify
the type of medium associated with that point aridrmation (e.g., video, photograph, audio,
and document). The VDT is illustrated in Figure TBis example uses simulated data to protect
confidentiality of HRFN TEK. The size of TEK symisak unrelated to figure scale.

Community users interacted with the GVS to idgnitiformation about recorded
TEK near the proposed seismic line. For exampke;rfeasure distance’ tool was used
to measure distances, both straight-line and adaogss corridors such as traditional
trails and roads, between the proposed seismideatdres of interest, including: a
traditional village, two spiritual areas, an oldding post location, and the Alaska
Highway (Principle 14). This approach readily pa®ad specific answers to questions
regarding proximity that were not clear on the difiggl map sent by industry, enabling

HRFN patrticipants to consider a range of tempandl gpatial impacts (Principle 11).
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making dry meat.
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drying rack.
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Figure 19: The VDT uses a legend developed with NRRErticipants to highlight information
from Elders who are knowledgeable about certainsar€he VDT links this information to
multimedia files and other sources of TEK inforroati Special permission was given by Roslyn
Pokiak to use her image in this illustration. Thewe example uses simulated locations of HRFN

TEK to protect confidentiality.
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Imagery, including orthophotos, was used when albtglto support HRFN recognition
of land features and thus enhance community digmug¢Brinciple 3).

The VDT was used by HRFN members to view multiraddes that included
TEK (Figure 19). The first two symbols, a large ®8la large E, linked to audio files in
Beaver and English, respectively. Users heard mnddion describing that TEK record,
for example detailing the circumstances of a ph@tply including the subject and when
and where the photograph was taken (Figure 19)appé&cation of both visual and oral
attributes was designed to make information acbkssy all HRFN members (Principles
3 and 4). A photograph of the HRFN knowledge holeérvant to the TEK record
appeared next in the display window to enable etedecision-makers to identify which
community member(s) they needed to consult abattatea (Figure 19) (Principles 6
and 8). Next, users clicked with their mouse andeviieked directly to the multimedia
record, such as a video demonstrating TEK pradtidenowledge (Figure 19). A series
of symbols, designed and reviewed with HRFN memb&ppendices 16 and 17), linked
to audio files that identified the database catggohich the feature was categorized
(e.g., ‘making dry meat’) (Figure 19) (Principlesugd 4).

Queries using the VDT stimulated discussion ambog®mmunity members about
sites and areas important to the HRFN (Princip)eés 4nd 8). The discussions ensured
that new or varying knowledge entered into the slenirmaking process (Principle 8).
The values discussed typically extended beyondphé&al confines of the x-y coordinate
of the record, and were identified spatially tolirie, for example, the way sound travels,
knowledge and location of wildlife habitat, andipaays between TEK elements

(Principles 4, 5, and 8). For example, a video mdiog of a logging truck recorded
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during Elders’ camps on HRFN traditional territopypmpted Elders and other
participants to discuss appropriate cultural ethetating to the area. In another case,
video and photos taken at a moose hunt were disdusselation to the making of dry
meat at a separate camp location. In this instanmeemunication amongst HRFN
members centred on landscape characteristics temthe protection of moose habitat,
including the identification of two licks and thakages between them. Further
discussion identified and detailed use of old ¢rthkt existed in the area (Principles 4
and 5). These values were noted by the electeersathd presented to industry and
government representatives at subsequent meeiniggiple 8).

In another example, multimedia files revealed we€ Council, and HR Lands
Staff the context and content of an Elder's knowgkedf a traditional village site
(Principle 8). The VDT displayed the picture ofstiilder and thus identified him as a
knowledge holder whom they could consult furthem{ple 8). Sadly, however, he had
recently passed away. Community members exprebaédeicording his knowledge was

“a good thing,” because it could be shared withtgd@rinciple 7).

6.3.2 Discussion of Cumulative Impact

Additional existing and proposed developmentshsasan existing road and well
and a proposed cutblock, were also included irGW& display by HR Lands Staff,
enabling HRFN consideration of cumulative impacg(fe 20). The GVS was used by
HRFN to produce a paper map of an area specifvhire Chief, Council, and HR Lands
Staff were discussing a proposed seismic line ¢iria 12). The company proposing the
development had provided a paper map but it pravadequate to answer all the

guestions of Chief, Council and HR Lands Staff. G\S was employed to produce a
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map of the same area but added elements of intepestifically the existing road and
well, and the proposed cutblock. The GVS thus sttpdacommunity decision-making
by incorporating cumulative development concerns(iple 11). In addition,
participants were better able to locate the ardheoproposed development by
referencing themselves to known features displayethe GVS output (e.g., the existing

road and well) that were not pictured on the corgpaap (Principle 3).

0 1 2 3 4
[ s ]
Kilometres

Proposed seismic line ( ) by cil and gas company 1,
existing road ( — - - =) and well ([] ) by company 2,
and proposed cutblock ( E - ) by forestry company.

Figure 20: The GVS enables HRFN to view and diseumgspotential or existing developments in
relation to their TEK values. In the example, TEfated to the proposed seismic line and
cutblock as well as the existing road and well sartonsidered by community members.
Additionally, the viewing of resource developmefntsm multiple projects enables HRFN to
consider cumulative impact. This example uses sitadldata to protect confidentiality of HRFN
TEK. The size of TEK symbols is unrelated to figaoale.
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6.3.3 Inclusion of TEK Within Resource Managemenidgussions in a Manner that
Reflected the Spatial and Temporal Scales of a TAW

Discussion of TEK values and identification ofithepatial extents by
participants reflected TAW interpretations of a@ay (Principles 4 and 5). For example,
discussions around one particular spiritual argaaked that Elders were not able,
through their TAW, to delineate the geographic lmarres of the area with exact
precision, as would be understood and perhaps tegpaader a WBSW. However, the
use of the VDT to access relevant multimedia #esouraged Elders to communicate
cultural practices pertaining to the area, inclgdiow people should act when entering
the area, as well as their desires for appropbeataviour, which included having
helicopters avoid the area. Determination of bouedao communicate to outsiders,
including helicopter pilots, was achieved by udiogographic features, such as small
ridges, to define an ‘Area of Concern’ where HRFbLNd ask for consideration from
industry and government resource managers (Figlerhis was sketched out on the
GVS using a new spatial layer. The GVS made itipteséor the ideas expressed
amongst HRFN community members to be communicageoially to resource managers
(Principles 8, 12, and 14). During training sessjaonwas theorized that the ‘Area of
Concern’ polygon would be submitted to industry gogernment as an indication of the
community’s concerns. In practice, however, theseerns were discussed in person
with industry representatives during subsequentimge This difference was not fully
explored but may relate to HRFN’s belief that ohaed copy information left the
community government would make further decisioithout approaching HRFN for
additional community input.

The TEK database in the GVS used points to linkENRIata, information, and
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knowledge to the map display. These coordinates weltected by using the map
biography method or with a GPS. If this point datxe presented to government and
industry as part of a TUS deliverable, the datalditikely be evaluated for their
usefulness based in part on WBSW interpretatiorscofiracy and precision. The values
attached to each coordinate may also be mistakdrefng site-specific once removed

from the community. However, as illustrated abdiie,use of the VDT promoted the

'Area of Concern' polygon ( 50005 ) delineated by HRFN members
discussing TEK and proposed resource developments. Displayed with

proposed seismic line (———— and cutblock (| 1), and
existing road (= — — =) and well ( [ ]).

Figure 21: lllustration of a new shape represengingArea of Concern' using the on-screen
digitizing tools. Discussions with Elders enablecttd decision-makers to sketch out a
geographic area that they will bring to governmeanagers for consideration. The area can be
communicated by Chief and Council verbally, on-eareor by outputting a paper map. HRFN
TEK can be removed from the GVS prior to commumacatvith outsiders to protect its
confidentiality. The size of TEK symbols is unrelato figure scale.
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identification of values that surpass the confioka specific x-y coordinate.
Furthermore, because the GVS uses a digital ma@agiand may output a paper map,
individuals operating under a WBSW may think thet GVS is subject to the limitations
of WBS mapping, such as the imperfect abilitiea paper map or static digital data to
reflect temporal variation. For example, the paimbrdinate data for each TEK point,
could be considered to be merely a snapshot in tifoeever, the contributions made by
Elders who recalled events, experiences, and valhds viewing TEK multimedia
records transcended the moment of data collecTibis. example underscores the

importance of HRFN controlling its own TEK (Print2®).

6.3.4 Engagement of Community Members in Discussidmout The Land and Their
Values

When Elders and other community members used Y t@ watch videos, view
photographs, and listen to audio of knowledge hsldpeaking, they would add
comments, new information, and provide Chief, Cayaad HR Lands Staff with their
thoughts on what was important in an area and pegreptions of impact from proposed
developments (Principles 4 and 8). Elders alsorhecangaged while viewing the GVS
presentation during meetings with government addstry, and spoke about how the
land was important to them (Principle 4). Consisteith the experience with the
ArcMap hyperlink, videos, photographs, and audioensccessed by community

members, but written transcripts of interviews weoé

6.3.5 Support of the Collection of TEK

Because the GVS was used in the community by camtgnmembers,

opportunities existed for recording new and updpéristing TEK (Principle 6). For

213



example, a community trapline owner asked abogtseilocations within her/his
trapline area. In turn, the trapline owner provid&drmation on observations made
while out on the land (Principles 7 and 12). Thaswentered into the GVS as new
knowledge which may be used to inform decision-m@ldt later stages. Data and
information collected by community members whilé mutheir traditional territory was
also used to document TEK not previously recordettié GVS. Photographs and GPS
coordinates collected by HRFN staff during a vigiai proposed development site were
included in the GVS and contributed to communityiees and assessment of the
development. It proved efficient to enter data ith® GVS after making written notes
from members who had visited the site, since pegpidke too quickly to enter
information in real-time. The orthophotos effectiveupported discussion because much
description was relative to identification of feis that could be recognized and seen on
the images (e.g., ‘we went along this ridge..’e‘tamp was right here in this meadow
...") (Principle 3). This created an opportunity talect georeferenced information
relative to the field visit in locations where GB&rdinates were not recorded.
Coordinates were read from the screen and thentasgzhtially link the photographs
taken by the HRFN members. Later, field trip p@paats were invited to verify their
contributions by viewing their knowledge contrilmrts with the GVS. Google Earth and
NASA World Wind 3D models were also used during fftiocess, since the ability to
readily change vertical exaggeration in these @nogrmeant that elevation was modified
until recognized by field trip participants. Thigpported discussion related to

orientation, as described above (Principle 14).
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6.4 Evaluating the Utility of the GVS - Discussiorf Strengths, Limitations, and
Concerns

6.4.1 Strengths

The research team identified strengths of the B&&d on our observations of,
and engagement in, its development and applicafiba.strengths of the GVS are
presented below.

Consistent with the Fourteen Principles
The design, development, and community use o¥i8 were consistent with

the principles developed during this research. @mreent of the GVS incorporated
community-based research methods (Principle 1)a@aandmmodated the dominant forms
of communication in the community (Principle 4).eTthesign of the GVS used a
mapping approach preferred by the HRFN (Principlg & way that encouraged
sustained use of geospatial tools (Principle 2 GVS placed control of TEK in the
community’s hands and ensured that any data ormrgton leaving the community
protected the confidentiality of TEK, as determifigoHRFN members (Principle 9).
The GVS supported flexible data collection and wedeesponding to the dynamic nature
of TEK (Principles 7, 9, and 10) and is able tovgkeith changing requirements
(Principle 14). The GVS enabled HRFN to assess ttiva impact (Principle 11) and
integrated with existing geospatial systems todsponsive to industry needs and did so
while providing a method whereby TEK is not subsdr@other spatial data (Principles
12 and 13). The GVS presented TEK in a format wtded and supported by HRFN
worldviews and enabled community members to engagenversation about issues
regarding the land in a way that is consistent wittat they want to do (Principles 5 and

6). In particular, HRFN Elders, a group identiflegd HRFN elected decision-makers at
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the outset of this study as one being constraineldir ability to participate fully in
resource management decisions, were supportednaodraged by the GVS to
communicate their views and knowledge. The GVSas#d decision-making in the
community in a way that complimented traditionatideon-making processes (Principle
8).

Developed with HRFN Community
These principles resulted from collaborative comityuresearch that identified

challenges that the HRFN experienced in partiaiggith resource management. The
GVS was developed with HRFN to address these is3iess, the GVS was developed
as a community-based response, rather than beiagisting approach that was adopted
by the community.

Potential for Educating Youth
Community members reported that the GVS is a \dutool for educating the

youth about their cultural practices. Participasttgded that the GVS made their
traditional territory ‘literally come alive’, padularly when an Elder who was captured in
photos or videos had passed away. Chief Pokiakeegpd that the true value of the GVS
may be as a teaching tool. The GVS could play &akrle in maintaining Beaver
language use and promoting TEK use and practicepanion expressed by Chief

Pokiak:

The GVS incorporates our culture and beliefs. Ydutbw who they are and this
is confirmed by the TEK shown in the GVS. Relivadvive it...the youth will
always know who they are even if they spend timdgaénon-native world.

Promotion of an Emic Perspective
The GVS promotes an emic perspective (e.g., fata participation of Elders)

using an etic tool (e.g., is compatible with GI$tware by application of standard data
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formats). By supporting local, inside, communitygpectives through data collection,
storage, presentation, and analysis, the GVS stgth@ use of HRFN TEK in a manner
that is consistent with how TEK is utilized on gda-day basis by HRFN knowledge
holders. Etic perspectives are instructive about bthers think about the GVS. In

identifying limitations and concerns (below), gbierspectives are considered.

6.4.2 Limitations and Concerns

The research team also identified limitations emalcerns during the project. In
addition, concerns were identified by represengativom government, industry,
geospatial practitioners, the T8TA, and the MKABidg various presentations of our
research results (Appendix 18). These limitatiamd @oncerns are considered below
along with discussion of possible remediation wtegrpropriate.

Complexity of the GVS Mapping Interface
The GVS mapping interface may be too complex tetrtiee needs of all potential

users. In particular, concern was voiced by onst Nation person that perceived or
actual complexity would alienate some First Natjargl thus their knowledge may not
be included in the GVS. This was felt to be truereif a person did not operate the
computer themselves.

Reducing the number of tools present in the GV§pima interface may increase
the comfort level of users not accustomed to usorgputers. For example, Elders who
are using the GVS to view information may need @dgne basic movement buttons,
like zoom-in, and the VDT. Conversely, others, sastihe youth, may want to search or
add new information and will require a more completolset. Removal or addition of

available tools from a default GVS set-up is cutlsepossible by editing the site-
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config.xml file, in either a text editor or througfre FIST-Admin GUI tool, and is
detailed in the GVS Technical Guide (Appendix M productive next step may be to
develop and test interfaces with users to idemtigferred set-ups for groups or
individuals.

Long-Term Applicability
First Nations, industry, and government represamis raised concerns regarding

the issue of long-term applicability, since GIS has proven sustainable in many First
Nations communities. Identified concerns specifiente: 1) access to software and
software updates, and 2) potential capacity iseelaing to day-to-day operations. The
GVS was released as Open Source software at nehesstemoving the burden of costly
software licenses. Under Open Source softwaradiog, the programming code for
each of the main software components is availablesérs, enabling First Nations the
potential to make changes to any or all of thevgmfé components as needs arise (e.qg.,
addition of a module to directly add GPS coordisat@ limitation may be that a First
Nation will have to contract a programmer to makanges to the software unless a
community member knows or learns PHP or anotharired) programming language. In
addition, a programmer may have to learn the lagodtinteraction of the software
components underlying the GVS before significarsnges can be made to the GVS
software.

Development and Maintenance of Community Capacity
The concerns around maintaining community capaspgcifically training and

sustained use, may be expanded to consider whbth&VS increases the day-to-day
capacity demands on First Nation communities. titus that to use the GVS the

community must develop a method of TEK data calbegtand identify and train
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community researchers and GVS operators. If comiywesearch projects are on-going
or have occurred in the past, then the GVS carebeldped using what is already in
place. To input existing TEK information, computamfident First Nations may follow
and adapt the example in the GVS Technical Guiggédix 11) while other First
Nations may require assistance from outside tlwmounity. Further, iterative feedback
to the design of a Help system and the developwie@t)I-based tools may promote
sustainable use of the GVS within an atmosphergevm®st First Nations staff are
generalists, not specialists.

Demands on capacity may be offset by perceivedratdges of maintaining the
GVS. Other First Nations may share the assertibRR#N participants that the GVS
can create long-term cultural benefits. Thus, Mistions may successfully address
training and use issues that would otherwise tak tapacity in order to maximize
cultural benefits received from using the GVS.

Accommodation of GPS Data
Data from a GPS could not be loaded directly theoGVS. At present, data must

be downloaded onto the computer and the x,y coatenand accompanying attributes
entered using a comma-delimited text file (.cswrfat) with the .csv upload tool. It is
also possible to create a shapefile through ansthfeware program and load this directly
into the GVS. Future software modifications maylukde developing mechanisms to load
GPS data into the GVS directly.

Collectivity of TEK
A concern was raised by a government employeentthin the GVS all TEK

would be held collectively and could not be recagdior managed by individual

contributions. Although the prototype GVS displaysollective (e.g., community) set of
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HRFN TEK, individual contributors are identified bgme in an attribute and may be
separated from other contributors through selediesed on name. Because each TEK
record is labeled according to the knowledge haddsociated with it, it is possible to
identify individual contributions. If a First Natiodesired, TEK layers may be created for
each individual or family group, as opposed to g$ust one centralized TEK layer.

Protection of TEK
First Nations expressed interest in password ptioggthe GVS so that they could

use the GVS on an Internet-linked computer; howex@ncerns were raised by First
Nations that the GVS did not provide an adequatel lef protection from hackers
looking to access data on remote computers. Imdugpplications, password protection
on the PostGIS database may be used to providetydayreleasing graduated levels of
information and knowledge to designated users. apgoach may work particularly
well for individual First Nations who elect to matd/S-based contributions to a
centralized Internet server (e.g., one maintained Bribal Council).

Connection to the B.C. Government’s Land and ResoData Warehouse (LRDW)
Government representatives expressed concerthth&VS will not be able to

access data from the government’s Land and Res@atzeWarehouse (LRDW), a
repository of current government data. As discusdeErve, GVS users have potential
access to the most up-to-date government datastomutheir decision-making processes
through WMS/WFS/WCS, if the services exist from tlaga provider and as long as the
GVS is programmed to readily accept the data. Waigld have to be detailed step-by-
step in further technical guides or taught to ysstkough some First Nations will have
trained geospatial specialists on staff to prograguired additions. The GVS Technical

Guide (Appendix 11) references these services eaders can follow the links to learn
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how to use them. Additional obstacles to LRDW asa®ay include the on-line
reliability of the LRDW. First Nations may also egence intermittent high-speed
Internet access because of their remote locatirsexample, HRFN did not acquire
high-speed Internet access until the fall of 2@0 | have observed service interrupted
by wind and winter storms.

Addition of Other Information
Concerns were raised by First Nations that userddwot be able to add

information from different sources. Because the Gig¢8s HTML coding, information
that can be included in the GVS and accessed thrtnegVDT is as extensive as the list
of data types accessible from HTML hyperlifiR&hus, quantitative, qualitative, spatial,
and non-spatial data can be stored and accessedjththe VDT. Challenges may also
exist in relation to accessing individual multimedibjects because of large file size, but
these issues may be overcome through increasedutioigpower, larger hard drives,
and improvements in compression of multimediafbienats.

Permanence of Data Storage
Several government employees brought up conckatshanging technology

will make current data storage methods obsoleB®ipears. This is a significant
guestion, given the importance First Nations placeollecting TEK to educate their
future generations. The current trend appears tadagng towards digital storage,
replacing optical storage formats (e.g., CDs andB) First Nations may choose to
maintain a good digital copy of the GVS TEK filést is updated on a regular basis as

new material is collected. An external hard drikept in a secure location, may provide

29 HTML hyperlinks connect to objects (or ‘targets’) and thasiects can be a wide variety of file types.
The target can be an independent file (e.g., .jpg or jpegep@ another web page that has a file
(document, image, etc.) embedded within it.
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reliable storage options. First Nations may therehadigital copy to convert to a new
format as alternative options are developed.

Compatibility with Conservation Area Design (CAD)
The MKAB, in particular Kaska Dene participantayh invested heavily in the

MK CAD, a weighted polygon decision-making systemnering large areas of the
landscape (see: Chapter 2). Their concerns wetrd¢hth@VS output will not be
compatible with CAD. Unlike the CAD, the VDT actsplace TEK in the most
prominent position of the decision-making procegh wther data types subsumed or
comparable to TEK. Furthermore, the GVS supportadyic collection of TEK, more
closely reflecting the process of gathering knogkedh a community-based setting.
Therefore, the GVS may provide CAD information iway that allows HRFN users to
more effectively consider its content. One coulktbimporate the CAD into the GVS and
enable First Nations to be able to evaluate the @Agons in relation to recorded TEK
and TEK values. Communication of First Nations'ued through existing systems, like
the CAD, could potentially be accomplished as R\ations produce polygons
representing ‘Areas of Concern’. In addition, FMsitions could contribute directly to
the collection of habitat knowledge, or the veation of scientific knowledge, through
the GVS process.

Inclusion of Dates as Data
A concern was raised by a wildlife biologist redjag whether the GVS includes

either dates of TEK activity, for example, when aase hunt occurred, or dates the TEK
was collected. In response to this concern, theMBperator added a date attribute to
the HRFN TEK database. The database can be modiieders as necessary to include

additional attributes.
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Focus on Output
One concern is that people will focus on the safenxcomponent and output of

the GVS, since it is visible and attractive, angloige the over-all approach behind the
GVS, as summarized by the fourteen principles.gxample, we noted that two
government observers immediately examined the npattierecorded TEK and stated that
it was clear to them where land use had occurrkdy Bsserted that the land base
amount was too much to remove from potential od gas activity, under the
government’s go/no-go zone initiative. Furtherytagsumed that the blank spots were
void of value to the HRFN, simply because no oretrieaorded TEK in those areas.
These assumptions were made despite HRFN Chie€andcil and HR Lands Staff
explaining the broader GVS approach, including ftoenabled them to engage
traditional decision-makers and to control theimanformation. After this meeting,
HRFN members expressed that more work needs toreetd counter entrenched views
of spatial representation of TEK before HRFN cacdmee more empowered in the
consultation process.

Requirement for Continued Community Commitment
Chief Pokiak stated that she considers the GM&ta significant under-taking

for a community. She emphasized that the real adstee GVS to a community are: 1)
in funding studies to collect knowledge, and 2)riked for commitment from Elders,
community members, and elected representativesitotain the GVS. Even though the
GVS software is available free of charge, Pokianidfied the true cost from her
perspective as the community’s willingness to pgréite. Long-term commitment by
Chief and Council, First Nations’ GVS users, anddes is needed to ensure

sustainability. She noted that a successful GV§ptroequires commitment and
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acceptance of responsibility. Once it has beenestathere has to exist long-term
obligation to keeping it going.

Creation of an Environment of Trust and Respect
The success of this project has hinged on the dhegfnee of collaboration within

HRFN, as well as between HRFN and external reseeschio create another GVS,
participants would need to create the trust ange@shat has been essential to success;
this would be challenging given required persoimaét energy, and financial resources.
From my experience working in the HRFN communitwduld add that the success and
sustainability of the GVS is dependent upon théigpation of a community member
who understands the traditional world as well @srtbn-Native world. That individual's
role is to bridge communication between resourceagars and their own people by
clarifying referrals and other requests for infotima to community members in a
manner consistent with the community’s worldviewn@ersely, they must also bridge
communication between managers and planners byagdgt¢hem to understand
community values in a way that is non-threateninghis way, community values may
be included in resource plans and activities orlahd. For example, the departure in
December 2005 of Roslyn Pokiak from the positiolChief was followed by declining

support and application of, and interest in, theSG the HRFN community.

7.0 Summary and Conclusion

During this project, | worked as part of a colledtove team of UNBC researchers
and HRFN participants, to: 1) evaluate if HRFN Ipadblems in participating in resource
management that related to geospatial communical)othetermine if existing geospatial

approaches addressed those problems; and, 3) tdraza@nd develop a geospatial
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approach that enhanced communication. The cerdpaicés of this work demonstrated
that building trust and respect were central taugng that HRFN participants felt
confident and comfortable in communicating theews to me (Chapter 3). This
relationship proved essential to collecting infotima on how HRFN participants
perceived their role in the resource managemermegso(Chapter 4), as well as vetting
the research team'’s efforts to create a geospag@abach to communicate HRFN values
(Chapters 5 and 6). The main findings were preseagefourteen principles to guide the
development of a communication system, the GV&sldevelopment and application in
the HRFN community, the GVS was consistent wittséhgrinciples.

The GVS is an approach to including traditionabAginal values and knowledge
in resource management and planning, but it doesxatude other values and
knowledge. Potentially, the GVS can be used byFarst Nation person or community
with any values; it does not presuppose that TEKhat needs to be protected. Although
the HRFN experience demonstrated that Elders wapmeered by the approach, it is
possible that First Nations could use the GVS twade participation, for example by
negating the contributions of certain knowledgedkecs. The GVS could also be used to
give a voice to others who are disempowered irt Negions communities, including

those who live in the ‘cultural shadowland’ (Hawlketyal. 2004:40).

7.1 Recommendations for Further Research

Future research should be undertaken to develdpesiha user-interface with
First Nation participants that specifically idergd user interface needs from a cultural
perspective. Such a study could begin with an pHusurvey of First Nations mapping

projects and identification of issues with standash map interfaces. For example, the
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Red Roads HIV/AIDs Network GIS project found thaglwinterfaces that offered too
many options may have overwhelmed casual useBgRoy, Pers. Comm., 25
November 2005; Lindenbaum 2006).

Developing an effective user-based interface maglie moving away from
conventional approaches to software design. Co(pe@3) suggested that an entirely
pictorial map may be effective in engaging parteifs with reduced written language
skills. Future trends in computer development, Wiy include flexibility and
customization of interfaces, as well as the incaapon of natural language and speech
recognition tools or surface computing systemsptacement or support to the ‘point
and click’ environment, may greatly benefit theigaf First Nation mapping
interfaces. A First Nation may desire to culturahhance the system, since there are
ways that a First Nation could use the systemdbate from emic perspectives of which
we have little or no understanding.

In addition, future work should involve trainingsggnificant number of
community members in an introductory GVS sessibhas been my experience as a GIS
analyst and technician that individuals who deveftp the most capable and interested
GIS users cannot be predetermined by educatioh lege important qualities may
include the ability to be a self-starter and taab&itical thinker, since much learning
about the GVS can occur through exploration. A dess have to develop confidence
and recognize that ‘breaking’ and ‘fixing’ the G\¢8n also be part of the learning
experience. By training many members, dedicatedabpes) may be identified.

Thirdly, future work should examine developing-8 3nodule because there was

some evidence that individual HRFN users relatecerstrongly to paper and digital
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maps that included backgrounds of a hillshade ages of the land than to maps that
presented only vector elements. Alternatively, atfpom the GVS could be linked to an
existing 3-D software program or Digital Earth. T3#® method should be designed,
tested, and modified with a First Nation. Three-glirsional images may support
community decision-making if images can be gendrata timely fashion to
complement on-going community discussions. Enalffingt Nations to view and select
their preference from a selection of 3-D approachayg ensure that tool development
empowers rather than isolates First Nation padiaip of different ages and backgrounds.
Lastly, future work should develop and test wittsFNations alternative ways of
categorizing TEK. The GVS has potential to functasna tool that enables First Nations
to communicate ways of categorizing data, infororgtand knowledge that is consistent
with their worldview. For example, a suite of phgtaphs consisting of plants, animals,
and places may be used by knowledge holders totsdments that go together in their
worldview. The GVS and its ability to communicatghin and outside of the community

will be strengthened by reflecting the connectegisathat First Nations ‘see’ the land.
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Appendix 1: List of Acronyms Used in Thesis

2-D - Two-dimensional

3-D - Three-dimensional

AAC - Annual Allowable Cut

ABE — Adult Basic Education

AlA — Archaeological Impact Assessment

AML - ARC Macro Language

ArcIMS — Arc Internet Mapping Server

ATV — All-terrain Vehicle

B.C. — British Columbia

BRFN — Blueberry River First Nation

CAD - Conservation Area Design

CANFOR - Canadian Forest Products Ltd.
CBM - Coal Bed Methane

CIS - Community Information System

CiGIS - Community-Integrated GIS

CIT — Coast Information Team

CMT(s) — Culturally Modified Tree(s)

CP — Cutting Permit

D.I.A. - Department of Indian Affairs

DVD - Digital Versatile Disc

ESRI - Environmental Systems Research Institute
FIST - Flexible Internet Spatial Template
FNESC - First Nations Education Steering Committee
FOS - Forest Operating Schedule

GDP - General Development Permit

GIS - Geographic Information System

GNU — GNU Not Unix

GPL - General Public License

GPS - Global Positioning System(s)

GUI - Graphic User Interface

GVS - Geographic Valuation System

HRFN - Halfway River First Nation

HTML - HyperText Markup Language

H,S — Hydrogen Sulfide

LRMP - Land Use Resource Management Plan
LUOS - Land Use and Occupancy Study

MK - Muskwa-Kechika

MKAB - Muskwa-Kechika Advisory Board
MKMA - Muskwa-Kechika Management Area
MoF — Ministry of Forests

MOU — Memorandum of Understanding

NASA - National Aeronautic Space Association
NENAS — North East Native Advancing Society
NTS — National Topographic System

OGC - Oil and Gas Commission
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OS - Operating System

PAR - Participatory Action Research

PDF - Portable Document Format

PGIMS - Participatory Geographic Information andlfiftedia Systems
PGIS - Participatory GIS

PPGIS — Public Participatory GIS

PHP — Pre-Hypertext Programming

PNG — Petroleum and Natural Gas

PPGIS - Public Participatory GIS

QGIS - Quantum GIS

RAAD - Remote Access to Archaeological Data
SFMP - Sustainable Forest Management Plan
SFEN - Saulteau First Nation

SLOCAN - Slocan Forest Products Ltd.

SQL — Structured query language

T8TA — Treaty 8 Tribal Association

TAW - Traditional Aboriginal Worldview

TAV — Traditional Aboriginal Value(s)

TEK - Traditional Environmental Knowledge
TEKMS - Traditional Environmental Knowledge ManagamSystems
TFL - Tree Farm License

TLUOS - Traditional Land Use and Occupancy Study
TRIM - Terrain Resource Information Mapping
TSA - Timber Supply Area

TUS - Traditional Use Study

UBC — University of British Columbia

UBCIC — Union of British Columbia Indian Chiefs
uDIG - User-friendly Desktop Internet GIS
UMinn — University of Minnesota

UNBC — University of Northern British Columbia
UTM — Universal Transverse Mercator

USGS - United States Geological Service

VDT - Values Discovery Tool

VHS - Video Home System

WBS - Western-based Science (or as an adjectiventfic)
WBSM - Western-based Scientific Management
WBSK — Western-based Scientific Knowledge
WBSW - Western-based Scientific Worldview
WCS - Web Coverage Service

WES — Web Feature Service

WMFN - West Moberly First Nations

WMS — Web Map Service

WV - Worldview

WWW - World Wide Web

XML - eXtensible Mark-up Language
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Appendix 2: Research Agreement between UNBC Resealrs and HRFN

Research Agreement between
The Halfway River First Nation
And

Dr. Alex Hawley, Dr. Erin Sherry and Nancy Elliot,
University of Northern British Columbia

August 1, 2004.
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Background

This document outlines the research agreementeetthe Halfway River First
Nation (HRFN) (represented by Chief and Council) arresearch team from the
University of Northern British Columbia (UNBC) comging Dr. Alex Hawley, Dr. Erin
Sherry, and Nancy Elliot.

The research addresses the overlapping goale ¢fR#FN’s Traditional
Knowledge and Land Use Study (TKLUS) and NancyoEBiPhD thesis regarding the
inclusion of Aboriginal values in resource managenterough enhanced geospatial
communication. The agreement enables joint usdandfit from shared effort,
information and knowledge.

The goals are:

1. To demonstrate to policy-makers, other Firsiodet and resource planners that
the HRFN possess traditional knowledge which isgiimate source of knowledge and
should be consulted through the HRFN in resourcesms;

2. To demonstrate to government, industry, andrstlparticularly oil and gas
corporations and forestry companies, that the HiRRNaking progress in
communicating this knowledge by documenting andemgnting a project to collect,
analyze, and apply traditional knowledge. As paths communication process, Nancy
Elliot's PhD. Thesis undertakes to evaluate: whe#f)éhe geospatial methods used in
resource management impede the embodiment of iidreed Aboriginal worldview into
the process of resource management and planniddy)aadternative methods of
geospatial communication can be developed thatmalle accurately articulate
traditional Aboriginal worldviews to non-Aboriginglanners and managers.

Researchers from UNBC understand that respethéatraditional knowledge,
heritage, culture, language, local news and comipstandards of the HRFN is
essential. The HRFN community and Chief and Coumetdlin intellectual property
associated with their traditional knowledge andtdbations to the project. Similarly,
UNBC researchers retain individual property rigiotsheir contribution to the project
(eg. views on spatial software and hardware, viemwstegration of worldview in
resource management not developed concurrentlyr®ERN, training programs).
Intellectual property rights “should guarantee bathindividual’s and a group’s right to
protect and benefit from its own cultural discoesricreations, and products” (Hansen
and VanFleet, 2003: 4). The process of retainitgjlectual property rights means that:

1. researchers will preserve integrity of origirtlas and information when
presenting information credited to research pastner

2. research partners will consult with appropri@deners when presenting
information and/or results (see below);

3. consultation concerning any activity generatiirgct revenue (eg book, video)
will involve discussion about revenue sharing ansbipgrticipants.
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Following the principles outlined in this documethe UNBC research with
HRFN was approved by UNBC’s Research Ethics Baadine 2003.

What are potential benefits and risks to particifsth How have risks been mitigated?

The benefits of this research include providingANRChief and Council with the
legitimacy and capacity to input into resource nggmaent plans based on traditional
knowledge of the area. Additionally, this infornmatimay be used to produce educational
materials for local schools to facilitate inclusiointraditional knowledge in the teaching
curriculum with the objectives of cultural reclamatrevitalization, promoting identity
and self-esteem in youth, and strengthening relshipps among the Elders and youth of
HRFN.

The major risk for participants would involve nsguof collected information.
This risk has been minimized by adopting a comnyuinésed approach in which
research and development are done collaboratigedynsure that objectives are
developed cooperatively and with input from allgpe of participants. The main purpose
of this agreement is to outline intellectual prdpeights of collected information, and to
outline possible uses of such information (seevel®isks have been minimized
through the use of Informed Consent, safe storbgesearch materials, restrictions on
future access, the application of verification ares, a process to receive the review
of a designed community member before submissigrublications, and adherence to
UNBC research protocols.

What will participants be asked to do?

Respondents will be interviewed using an intervigude developed by HRFN
participants and UNBC researchers. In additioreaeshers may be asked to answer
interview questions regarding the use of traditikkm@wledge in resource management
and planning as part of Nancy Elliot’s thesis resleaParticipants may be asked to
record their knowledge spatially, look at a seakmaps or visualization tools presented
to them on a computer or print out, and commerthereffectiveness of each tool in
conveying traditional knowledge. Participants Wi asked to provide Informed Consent,
either in writing or verbally, at the beginningexdch interview. In addition, participants
may appear in photographs or video taken duringare$ activities, including visits to
significant sites, interviews, and community andzéder camps.

Who will have access to participant responses rfimntevs)?

The community representatives and/or Chief andnCibwill control access to
information relating to traditional knowledge oetHRFN. As previously agreed upon
with HRFN Elders, confidentiality will be addresdeyglassigning each participant a
‘code’ number. The identification of each ‘code’nmoer (look up table cross-referencing
names and numbers) will be stored in a separaédidocfrom actual names of
participants.
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Recordings, transcripts, and other research nadgdg.g., maps, reports) will be
provided to HRFN and tapes and transcripts wilpb®vided to individual participants.
HRFN will store recordings, transcripts, and reskanaterials for safekeeping and will
control outside access to information. The lea@gstigator will also retain copies of
recordings, transcripts, and research materiadssiecure storage space for the length of
the research project. After this time, these makewill be returned to HRFN.

Report of Research Results

The HRFN and UNBC researchers encourage and duppecrollaborative
dissemination of research results. All documemtsearch materials, and data produced
through research activities will be made availdablelRFN and UNBC researchers.
HRFN and UNBC researchers recognize and endorg@ith@ples of transparency and
accountability.

All research results, analyses and interpretationst be reported to Chief and
Council and HRFN community to avoid any misunderdiag. Chief and Council
(and/or a designate) will be provided with an opoaity to review individual chapters.
Individuals will be asked to review transcriptstioéir interviews. A finalized copy of
Nancy Elliot’s thesis will be provided to the HRMB¥nd Office.

Authorship Guidelines

The results of this project may be of interesnemy other audiences and
communities. Part of the research process incltidesommunication of research results
to other people and organizations engaged in simitzas of research. This section
defines potential audiences, outlines ethical stedg] and describes the process of
communication.

Audience
Communications may be directed at five generalenads:

The HRFN Community at large

Other First Nations communities and organization
Researchers, including scientists

Industry

Government

arwnE

Principles
1. All data collected belong to the community.

2. Researchers must give credit in their reseapabrts to all participants. The form
of that credit may vary upon the content and fofrthe report.
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Process

Results from research projects may be presentedghr

1. Oral presentation to a community at large ($va@) (eg. presentation to
Industry on research goals and aims)

2. Oral presentation of “a paper” at a scientiboference or meeting

3. Poster presentation of “a paper” at a scientibicference or meeting

4. Articles in scientific journals (“a paper”)

5. Teaching examples (eg. illustration of trainmgthods to students learning about

research in communities may use HRFN photographs)
6. Nancy Elliot's PhD thesis

7. community-based learning materials (eg. edueatiourriculum)

8. websites (HRFN, UNBC, Muskwa-Kechika)

9. community publications — newsletter, flyer, broe, poster, press release,
calendars

10. displays

11. progress reports to funders, HRFN, PhD. Conamitt
12.  final reports to funders

The first author of a paper (ie the person whasaeappears first on the article)
will assume the major responsibility for preparthg article. The first author will assume
most of the writing responsibility. Other authoontributing to the communication will
appear in descending order. The order will depenthe contribution made to the
subject of the communication and the preparati@hvaniting of the communication. The
first author has responsibility for identifying dabuting authors and the order of their
listing.

Photographs and video may be used in oral antkwniresentations. Photo
credits will be attributed where possible.

Images of sacred objects and/or places will beeicésd for use internally by the
HRFN community. These images include photo andosd# the cross, caves, and any
other site determined as sacred by the HRFN ChiéfGouncil and Elders Advisory
committee.

Nancy Elliot's PhD thesis

Nancy Elliot’'s PhD thesis focuses on developirgetier process to include
Aboriginal values in resource management througtue of geospatial tools. As such, it
incorporates the traditional knowledge of the HRBIM, this knowledge is not the main
focus. Nancy Elliot will acknowledge contributioabthe HRFN community and
individuals who played important and vital rolegtwe acknowledgements section of her
thesis. Individual quotations and references vélréferenced to protect anonymonity of
participants; for example, by being referencedPasticipant 1'. A separate look-up table
containing code names and participant identitidsbei kept and provided to HRFN for
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their future use, if so desired.

Nancy Elliot, UNBC PhD. Candidate

Roslyn Pokiak, Chief of HRFN

Sandra Field, Councilor of HRFN

Georgina Hunter, Councilor of HRFN

Dr. Erin Sherry, UNBC Researcher

Dr. Alex Hawley, UNBC Researcher

Date

Date

Date

Date

Date

Date
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Appendix 3: Interview Questions Developed with HRFNor Community-Based
Research

The following text replicates the interview questjmage formulated with HRFN elected
leaders. The questions were developed by UNBC relseis and HRFN Chief and
Council through an iterative process to maximizpomses that would best meet
community goals (e.g., identifying which familiead travelled together and where). A
typed page with these questions was used by ekt@searchers and HRFN community
researchers during interviews to ensure that ireers covered key topics and were
conducted systematically.

Interview Questions with HRFN Elders

(Brackets contain potential follow-up questiongt@ourage interviewers to seek details
from Elders.)

[Note to interviewer - You may want to start ofetimterview by asking ....]
When and where were you born?

Do you have a Dunne-za name?

Who are your parents? Where are your parents from?

Who are your brothers/sisters, and/or children?

Have you camped in this area before?
(Can you tell me when/how many years you have cdrhpee?)

When you camped here, how long did you stay befaeing on?
Where did you come from before camping here?
Where did you move to, or where did you camp next?

Who would have camped here with you?
(family names, brothers, sisters, white people)

Where else in this area did you camp?

Who uses and used this area? Which families?thame other people who know these
areas well?

How did you travel? (by foot, horse, snowshoe,)etc.

Who would ride? Who would walk?
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Did certain members of your family remain in thisa while others travelled?
Where are the trails that you can remember?

Who set the trails out?

Did they send someone ahead to cut out the trails?

Do roads follow some of the old trails?

What do you think should happen to the road acdgssfou want to see roads open so
you can access areas or would you like to seeadls closed?

Where did you gather plants? Which plants? Whaewleey used for?

Where did you hunt? What animals were you hurfing (moose, marten, deer,
porcupine, whistler?)

Are there licks in this area?

Did you trap for animals? Where did you trap? Wdratnals did you trap for?
Can you tell me where there were other villagesditee [name of site] ?

Do you know of any spiritual sites?

What did this area used to look like?
(were there ... as many trees, was it quieter/ngigiere the same roads here?)

[Now you as the interviewer may start to changegbs saying ... Perhaps use a phrase
such as “we have just a few more questions abeusttidy and the information”...]

Do you feel that you have been given an opportuoityll us about this area?
Is there any information that we have not talkeduabhat is important to you?

Can you suggest a way to discuss this area thabnivay up some more memories for
you?

In your opinion, what HRFN values are importantéonmunication to resource
managers and planners?
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Appendix 4: Examples of Paper Map Use During Commuity Interviews

An introduction would be given, with the map aligrte match the direction of the main
rivers in the real world. Known features would lménped out as part of the introduction.
Elders’ comfort level with using paper maps vaifiean person to person.

Example 1 provides an example of the intervieweiagmg with a participant and
deciphering the map symbols. Example 2 providesxample of the interviewer and

participant discussing and recording trails. Exa®provides an example of an Elder
indicating that he/she was unfamiliar with map-iagd

Example 1:
Participant: what's the green line?

Interviewer: the green line is where ... there amdsr Some one pointed out that those
are trails that you rode horses on....

Participant: this one [points to different line]?

Interviewer: that's a ... that’s the boundary of Maskwa-Kechika Management Area
...S0 it doesn’t exist on the ground it’s just a nfiap to show what you cross over

Participant: yeah, okay

Example 2:

Participant: that’s ah, .... one trail cross hererjpog]
Interviewer: uh huh

Participant: that's where we catch the [river naar&] all the way right through, that’s
the one we follow coming through [pointing]

Interviewer: [the trail] comes through across tiven?
Interviewer: ya, and we follow, most of the timeddnontinues on]

Example 3:

Interviewer: Ok.... [says interviewee name] one @ finst things we can do is look at
the map.

Participant: | cannot read it.

Interviewer: that's ok. Can | just point a few thgout and then if you, if we can
reference them to the map later on, then we caredsank to it?
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Participant: uh-huh

Interviewer: [Pointing at map] So umm thighis is the [river name] going up here and
this is the [river name] coming in here. So thial®ut where the [sacred area] is. And
the [village name] is over here, umm this is the tirat [second village name] and the
[river name] runs along here, see how these ld@krhiountains, and this is the [river
name] that runs down here, and that’s [sacred aigat]there....so just, we will just keep
it here and if we can use it, we will use it, OK?

Participant: uh-huh

Interviewer: if not we will just talk ..OK?

Participant: OK
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Appendix 5: Guidelines for Interview Transcribers

The following topics were covered in an expandedftd in the document for interview
transcribers. Content is summarized here to pretdidentiality of HRFN knowledge:

1. Interviewers were shown an example of how tomgmformation on the interview,
including interviewer and interviewee name, plateterview, and place and time of
interview;

2. An example of how to record the interviewee’ssant from the tape recording was
illustrated;

3. Transcribers were instructed to italicize nawrewords they were uncertain of;

4. A list of people and place names was creategscst transcribers with spelling;

5. An example was provided to guide transcribergaording the naturalness of
conversation, for example by including words likenmmm’, or allowing for pauses
through the use of ‘......" . Longer pauses were reednasing (pause). Physical breaks

were recorded using (break);

6. Transcribers were guided in how to record thatihterviewer and interviewee were
looking at maps.

7. If there were two sides of a tape used, or rtiwea one tape for a single interview,

transcribers were instructed on how to record ¢heinhation of one side or tape and the
beginning of another.
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Appendix 6: List of Short Movies Produced from Vides Shot During Field Seasons,
2003 and 2004

Movies were produced from videos shot during feddsons 2003 and 2004. Movies
were reviewed with Elders for their input and feack VHS copies of the movies also
circulated amongst HRFN homes. Quotation marksatdispecific titles.

* Trip into Cypress Creek and Laurier Pass, lefBbger Name]
* Bannock making, with [List of Elders]

» Kids’ Hike along Horseshoe Road

* Swimming at Horseshoe

* “The Moose”

 “Jimmy and the Whistler”

* “Camp Life 2003: Little Town Chowade”
* “Trip to Crying Girl Prairie 2003”
 “Making Dry Meat at Chowade Camp”

* “Elbow Creek”

* “The LONG Walk”

* “Trip to Stoney and Dechinn 2003”

265



Appendix 7: Questionnaire Designed and Used with Et Nations, Industry, and
Government Mappers

Initially, research proposed to interview variowsENations, industry, and government
personnel involved in resource management planuisg of maps, and GIS. Informed by
the literature review on First Nations’ mapping épter 2), a questionnaire was written,
pre-tested with knowledgeable individuals (a gowaent forester, a government GIS
specialist, and a First Nations mapping practitiprend modified from feedback (see
Chapter 4 for further information):
1. Is Aboriginal traditional knowledge includedresource management and planning?
2. What parts of the planning process use FirsioNstknowledge?
3. a) Can you describe the methods used to obianhN@ations’ input?

b) How, if at all, are maps and mapping toasdiin this process?

c) Are other tools used (besides maps and mgppols)? How are they used?
4. How are data input, output, and stored?
5. Are data updated? If yes, how are data updated?

6. Are distinctions made between data, informatsond knowledge, and if so, how?

7. Can you identify First Nations values and elets@n traditional knowledge as they
relate to planning?

8. In your opinion, is the present level of Firgtldns’ involvement in resource
management adequate?

9. In your opinion, am | missing any questionssothiere anything you would like to
add?

10. Can you recommend someone | should talk totah@muresearch?
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Appendix 8: Summary of Method to Model HRFN Data Usg Buffers

The Arcinfo buffer function was used to create golys of specific distances around
sites and trails. The aim was to view clustersobivety on the landscape.

Method summary:

1. Traditional trails identified from TUS lines ¢im 1999-2000 study), this study’s map
biographies, and GPS of trails made in 2003 and 20fye combined to create one
Arcinfo coverage with line features representiragjsr Any overlap of trails from these
three sources was left in the data because oflityatoi clarify whether data referred to
differing or similar locations. Resultant coveragas checked for accuracy against
original sources.

2. A point coverage was created from 1) TUS pdjintsn 1999-2000 study), 2) this
study’s map biographies, and 3) GPS of sites tak@003, 2004, and 2005. Provincial
archaeological data was added in one version. Reguloverage was checked for
accuracy against originals.

3. Trails were buffered to 100 m and cultural site$000 m. Although distances were
determined with input from Elders, they were natsidered to be definitive and would
have been subject to further consideration andilples®vision if this method had been
pursued more.

4. Resultant polygons were joined to create larqusctusters of recorded information
and data.

Notes:

A challenge to this method is in determining wimatact constitutes a trail and how a
trail is viewed and valued by HRFN. Many roads édaalong old trails but Elders and
other knowledge holders indicated that the valuareés accessed directly by roads has
diminished given the impact of other users. Furthere, HRFN may use some seismic
lines and cutlines to access licks, thus incorpagahese linear features into their trail
system. Also, missing data have the potential emsthe model and lead to erroneous
assumptions. For example, one cannot concludettbdack of data in an area means
that HRFN have no information about that area. €lssas may appear blank simply
because Elders have not been asked about theexpes at these locations.
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Appendix 9: Summary of Method to Create Surface Rem@sentation of Traditional
Values, Weighted by Distance to Identified Trails

Method summary:

1. A trails coverage (‘trails_1’) was created using data mentioned above. In addition,
it became clear from field work that occasionalllgey linear features were used for
Aboriginal activities. These include cutlines, saiss and other trail information.
‘Trails_2’, a coverage of secondary trails addedrtols_1’, was created from existing
Forest Cover, TRIM, and OGC linear data (e.g.,0a8| seismic lines, trails). Roads were
not included because they were too humerous.

2. A point cover (‘points’) of traditional site agties was created by combining points
from various data sources (see above).

3. The NEAR command was used in Arcinfo workstafiegrsion 8.0) to flag ‘points’
within varying distances (250, 500, 1000, 1500,@280d 2500 m) for each of ‘trails_1’
and ‘trails_2’. Point attributes in resultant potoverages were flagged positive (Y) or
negative (N) each time a given point was locatdtiiwithe specified distances to a trail.
All resultants were combined in one point coveragid separate attributes for each
distance value.

4. Points were then weighted for ‘trails_1" anéils_2’' based on proximity to trails. |
choose to use categories numbered from 1 to 6 lwas#te six distances used as
weights. For example, points within 250 m of ‘tsail’ received a score of 6; points
within 2500 m (but outside 2000 m) of ‘trails_1tesved a 1. Weights of 5,4,3, or 2 were
assigned when the distance was 500, 1000, 150008 r&. Distance values were also
calculated for ‘trails_2’. A combined total frometlscores was totaled in a third column.
Thus, potentially the single highest score for mpwas ‘6’, from distance to ‘trails_1’
and ‘trails_2’, and the combined highest score ¥&sThe potentially lowest score for a
point was 0, representing point distances grehter 2500 m from both ‘trail_1’ and
‘trail_2’ features. Zero scores were representatienegend using -999.

5. Polygons were created to translate these welghatieies into a surface model. Rather
than use watersheds as coarse filter boundari@dbitrary cell size, the data itself was
used to determine the boundaries necessary fogpolgreation. Thiessen polygons were
created in Arcinfo from the points to create aacefreflecting weights.

6. Adjacent polygons of the same value were jougdg DISSOLVE and a colour ramp
was applied to display values ranging from low ighh

ARC Macro Language (AML) programs were createdutmmate this process.
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Appendix 10: Specifications of GIS Software and Coputer Hardware Obtained by
HRFN in September 2004

HRFN acquired a Hewlett-Packard plotter, desktapmater, and ArcMap 9.0 software
under a funding agreement with the Oil and Gas Cission (OGC). The computer
desktop runs the operating system Windows XP Psafeal, and has a Pentium IV
processor and 2GB (2048 MB) of RAM, more than sigfit for running ArcMap. It was
designated by HRFN exclusively for GIS use. | dsslisn setting up the GIS computer
equipment and installed GIS software in Septembén 2
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Appendix 11: DVD Thesis Supplement: Guides and Marals

1. ArcMap Training Manual.

An ArcMap training manual was developed for us&If training with HRFN Lands
Staff (arcmap-training.pdf). The manual emphasz@dmon tasks relevant to HRFN,
for example adding a seismic line. The manual esiged HRFN content and context
through its emphasis on and use of HRFN data. @enfial information has been
protected by blanking sensitive data with grey Iso;

2. UTM Manual.

A training manual was also prepared for and dedistldo HRFN participants explaining
Universal Transverse Mercator (UTMs) projectiomtfrojection.pdf). As in the above
file, grey boxes are used to protect confidenti@RN information.

3. GVS Technical Guide.

A GVS Technical Guide entitled: ‘Geospatial Comnuatiion of Aboriginal Values in

Resource Management: A Technical Guide to Instakind Utilizing the GVS’, was
developed for HRFN and other users (GVS-technicadepdf).
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Appendix 12: Detailed Summary of Viewshed Polygon @ation

This method answers the question ‘what areas carsge from a given location?’
Typically analysis is done from a high point, sasha hill or mountain, and will produce
other high points that can be seen from the staltication. It does not account for
interferences to a view, which could include vetie¢gacover or man-made structures.
The resultant polygon coverage contains an atgimdicating visible and non-visible
areas.

Viewsheds were created in Arcinfo workstation w@rs8.0. The command
VISIBILITY was run using GPS and map biography psjrcollected with HRFN
participants, as view locations. VISIBILITY useta#tice as a surface model, which was
created from a triangulated irregular network (THuyface model previously generated
from Terrain Resource Information Mapping (TRIM)gal Elevation Model (DEM)
data. In some instances more than one input poird §eneral location was used,
reflecting that multiple GPS points had been codldat that locale. This was done to
better imitate a real-world model where the viewuldadoe slightly different from one
spot versus another. Since the output polygon awedaattributes identifying the
polygons that could be seen from each input pounjput was generalized to flag all
polygons that could be seen from the general ateaparameter OFFSETA was set to
1.5 m to stipulate that the viewshed was run asnfieone was standing and looking from
a 1.5 m vantage point above ground elevation (@pgoximate height of observer).

Outlier anomalies in the TIN were removed from itbgultant coverages by
editing the viewshed polygons in ArcMap. This edjtwas done using a transparent
view over TRIM contour coverages in an effort tmowe only those polygons that were
anomalies and not those that could be potentiadiywed from the input points.
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Appendix 13: Adding HRFN Hyperlinks to NASA World W ind Using eXtensible
Mark-up Language (XML)

Provided below is an example of xml coding useddd HRFN links to NASA World
Wind. Method follows the example by Lewis and Clarkil, downloadable from
worldwind.arc.nasa.gov .

XML Coding to Add One Feature to HRFN Layer in NASYorld Wind

<?xml version="1.0" encoding="Windows-1252"?>
<LayerSet Name="Halfway River First Nation" Show{@DhelLayer="false"
ShowAtStartup="true" xmins:xsi="http://www.w3.or@@1/XMLSchema-instance"
xsi:noNamespaceSchemalocation="LayerSet.xsd">
<l-- start first -->
<lcon ShowAtStartup="true">
<Name>Camp</Name><!--name you see when hovenmgse over point-->
<Latitude>
<Value>yyyyyy</Value> <!-- x and y renexl to protect actual site locations -->
</Latitude>
<Longitude>
<Value>xxxxxxx</Value>
</Longitude>
<DistanceAboveSurface>100</DistanceAlswéace>
<TextureFilePath>Add-ons\Earth\hrfn\caaeng</TextureFilePath>
<TextureWidthPixels>100</TextureWidth&ls
<TextureHeightPixels>100</TextureHeigheis>
<lconWidthPixels>22</IconWidthPixels>
<lconHeightPixels>22</IconHeightPixels>
<ClickableUrl>http://localhost/gvsapps/sitesfphotos/young.jpg</ClickableUr|>
<Description> This has been removed to protect HR&Nidentiality but would be a
textual description of the attached material presarthe viewer. </Description>
</lcon>

<!I-- this references the HRFN button on the toolar
<ExtendedInformation>
<ToolBarimage>Add-ons\Earth\hrfn\hrfn.png<éi®arimage>
</ExtendedInformation>
</LayerSet>
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Appendix 14: Summary of Experience Using Ecomodelte

A brief summary of the experience with Ecomodeller:

. The software crashed frequently (approximatesrgbth use);

. Input files needed to be formatted significandyfit the required software
parameters. Since this required an advanced GlISekithis increased the potential that
HRFN would have to rely on external consultantgegithat GIS software was used
sporadically by HR Lands Staff;

. Each section of an over-all project (e.g., elmraand forest cover plus any
additional files, such as roads) had to be procksgery time the model was built or
rebuilt. This meant that users had to wait forrtiedel each and every time a small
change was made. Since it is not possible to pratiead of conversations with Elders
what areas they may find relevant to discuss, thegssing time would work counter to
the spontaneous nature of Elders’ contributions;

. Plug-ins from Viewscape3D were applied but ditlfleaction properly. For
example, | tried using the annotation plug-in fomps and it did not read user
annotation. Also, the roads plug-in did not cleaetimages from a newly created
roadway;

. To compute the models, | had to create modedsnaller than anticipated size
(scale) and thus | do not consider this tool asiding effective landscape-level
coverage;

. Cost of software and potential future updatesewegwed as prohibitive for
HRFN and would create a further barrier to sustalita (prices listed dated May 2003:
Ecomodeler 1.0 and 2.0 - $3,000 each (CanadianmBdeler 2.5 costs $1,900).
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Appendix 15: Overview of Symbols and Symbol SourceSenerated for and Used in
HRFN GVS

Images | drew and/or produced using drawing softwar

==A0
h

pi———

Images created from photographs | took with my gana@d then modified in NeoPaint:

o FoA 'Y

Example of modification of caribou photograph, gshteoPaint, showing beginning
photograph and end image:
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Images from SmartDraw program, Animals-1 and Ang¥iaktencils (colours may have
been modified):

.-t Y

Smartdraw, stencil Silhouettes 2, colours modified:

Image captured from Microsoft Word, ESRI Conservafont, colours and image
modified:

Image captured from Microsoft Word, Animals fond)aurs modified:

4

Images captured from Microsoft Word, Animal Tradé#st, colours modified:

Images captured from Microsoft Word, ESRI Caveerit,fcolours and image modified:
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Appendix 16: Handouts Developed to Support GVS Synidogy Review with HRFN

Participants

NEED YOUR HELP! To review mapping symbols for
Halfway River FN Traditional Knowiledge ...
Each symixd hedow stnds for e woed or desoyiim nexd to il

Do you Think The symibil 5 a good represeniaiin of e Thing &

F you aqgree or don’t agree, please gve feedbadck o Rosiyn

There 5 als0 riomm on e badk i wiille down or deay yae idea
of a2 goid syl — ThanksE

Logo
OR
_

Q Folderopen ( Folder dosed

. E"!ﬂll_ ihm o Pholograph o Video
Beaver language “"}' Yiillen inleniew ' cpeak
desorpinn

"mEEmEEES
k]
5
;
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)
:
]
?
:

-~ Beaver i -
@  Fish - Ducks or geese
& Deer W e
o Miioose 6 Swan
Ly Bk beear . Porcupine
Pimaigan. groursd hog.

milin goal, “odher bind’)

Space for your comments, or drawing of a new symbol:
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Appendix 17: Summary of Feedback to Community Reviewf GVS Symbology

Community Review and Input on GVS Symbols

* Direction was received from HRFN patrticipantstbe GVS logo. An image
representing a community spiritual area was desligvith HRFN participants and
reviewed and approved by participants;

* A thunder-bolt symbol was initially used to syrlibe special or spiritual areas. Several
community members indicated preference for theoismother symbol and specifically
mentioned the idea of using a drum symbol. Commumigmbers found images they
liked in publications in the HRFN Office and shatedm with Nancy Elliot. Based on
these examples, a new symbol was developed arelvediwith HRFN participants;

» Use of a medicine wheel image for folders wasdlesd as “more of Cree thing”. An
alternative to this image, a drum, was designedraviéwed with community members;

» The ‘other animal’ symbol, originally used for alnanimals, for example rabbits, was
updated and replaced with symbols representing &aichal group or species.
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Appendix 18: GVS Presentations, July 2005 — Januarg007

GVS Presentations, July 2005 — January 2007

July 14, 2005 — Roslyn Pokiak, Alex Hawley, and dlaklliot. Presentation to
representatives from Ministry of Energy and MindRFN Lands Office.

November 25, 2005 — Roslyn Pokiak, Alex Hawley, &laahcy Elliot. Presentation to
representatives from Integrated and Land ManageBwmau (ILMB) and Treaty 8
Tribal Association (T8TA), HRFN Lands Office.

February 8, 2006 — Roslyn Pokiak, Alex Hawley, alahcy Elliot. Presentation to
Muskwa-Kechika Advisory Board, Mackenzie, BritisblGmbia.

May 31, 2006 — Roslyn Pokiak, Alex Hawley, and NaB&dliot. Presentation at Northern
B.C. GIS Conference, Prince George, British Coluanbi

June 26, 2006 — Invited Presentation, Stakeholdga§ement Workshop, Geomatics
Industry Association of Canada (GIAC), Victoria,jtidh Columbia. Nancy Elliot
representing Roslyn Pokiak, Alex Hawley, and NaBtipt.

January 10, 2007 - Invited Presentation to reptaseas from Inter-Agency
Management Committee (IAMC), Integrated and Landchdggement Bureau (ILMB),
Prince George, British Columbia. Nancy Elliot reggeting Roslyn Pokiak, Alex
Hawley, and Nancy Elliot.
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Appendix 19: Notes on Multimedia Formats Used in th GVS

Summary of multimedia formats used in the GVS. hewdl specifications are
referenced from the National (U.S.) Institute cdr&tards and Technology, Survey of
Digital Media File Types (www.itl.nist.gov ).

Video format

avi (Audio Video Interleave)

- supported by all computers running Windows OS

- may not play on Linux

- plays on Windows Media Player (distributed wit@sy
- large file size in comparison with mpeg

mpeg (Moving Pictures Expert Group)

- plays on Windows Media Player (distributed witidy and supported by most other
major video players (file names suffixed with . mpap2, .mpg, among others)

- smaller file size in comparison with .avi, thenef downloads faster

Image format

bmp (Bitmap)
- supported by a broad number of viewers and egitor
- large file format (very little compression)

jpeg (JPEG)

- supported by a broad number of viewers and exitor

- compressed images are smaller size then Bitnbapgompression artifacts are
sometimes evident

png (Portable Network Graphics)

- probability of finding viewer and editor suppartimage programs increases in newer
programs

Audio format

wav (Waveform)

- supported by Windows and Mac OS

- uncompressed; large file size

Text Format

doc (Microsoft Word Document)

- also supported by other word processors, inctytlfordPad which is typically
distributed with new PCs
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Appendix 20: List of HRFN GVS Help Files and Videos

List of HTML Documents and Videos Created for HRENS HELP

For the HRFN GVS, 52 documents, ranging in lengiimfthree pages to over fifty
pages, and 39 videos, where created and linkdeetblelp tab. The Help documents are
not reproduced here since they contain confideintiarmation pertinent to HRFN TEK.
The topics covered by the Help included:

Basics

GVS and web browser introduction
Starting the GVS

Shutting Down the GVS

Deleting temporary files

Resetting the GVS
Troubleshooting

Decision-making Using the GVS
Using the GVS to assist in decision-making
Querying TEK videos, photos, sounds, stories, Wi@rs

Creating and adding new data

1. Adding data through a shapefile

* Creating a shapefile in ArcCatalog

» Adding new data to a shapefile (digitize line)

» Adding shapefile to postgres database and to GVS

2. Adding data by on-screen digitizing or GPS
» Adding data from estimated or known coordinates
* Editing data once entered in GVS

Extracting GVS Data
Going the other way - GVS to shapefile

GVS Basics

1. Introducing Tabs

* Introducing the toolbar
* Informing — About

* Investigating the legend
* Learning about layers

» Making a layer active

» Exiting the GVS

2. Introducing the toolbar functions
* Using the toolbar
» Moving around the map display (zoom-in, zoom-@atning, zoom-initial, zoom
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extents, zooming in on a fixed scale)
* Querying data with identifying tools
* Measuring distance and areas
* Creating a paper map
 Drawing tools
* Selecting data
* Using the editing tools
» Understanding and changing map scale
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