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ABSTRACT

First Nations communities, especially those depenhde natural resources, will be faced
with the challenge of adapting to changing climatéis thesis identifies the existing
sensitivities and coping capacities to climate atter external stressors of two
Saskatchewan First Nation communities, James SandhShoal Lake. Following the
vulnerability approach, the thesis documents asdugdises the current and past exposures
and adaptive capacities of the two communitieses€lcommunities were selected based
on their location within the transition from graasfl to boreal forest, a natural region in
northern Saskatchewan expected to undergo drdetitges in the future due to climate
change. A broad range of social, biophysical, mrmental, economic and institutional
stressors are found in these two First Nations conities. It is not these conditions in
isolation that are beneficial or problematic; ithe combination of conditions that creates
a context for vulnerability. James Smith Firstibiais challenged with adapting to
climate change while having multiple band governte@perating on one reserve and
diamond mine developments encroaching on traditiamas. Shoal Lake First Nation
has fewer adaptation options due to its locatiomanginal land for forestry and
agriculture and limited opportunities for youthotB communities will be presented with
many opportunities and challenges. Their abibitgtfectively respond depends largely

on current initiatives that build capacity to desth future stresses.
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CHAPTER 1 INTRODUCTION

“This climate change is becoming an issue andghgmore and more
concern...the impacts it is having on [our] sociag/First Nations people because of
our cultural links with Mother Earth. It has madapacts and...we have to live in the

environment.” — Respondent

It has become widely recognized and accepted tbhbabclimate is currently undergoing
change due to anthropogenic causes (Hegel, 2007). Climate is expected to change,
not only in terms of shifts in mean precipitatiardademperature, but also in variability or
deviations from mean conditions (Hegetlal, 2007; Sauchyn and Kulshreshtha, 2008),
creating new opportunities and risks for peopleimdn and other systems on Earth will
all be affected to some degree, both positivelyraghtively, by the postulated changes.
First Nations communities will be faced with marmaltenges to reduce risk and benefit
from new opportunities. They must successfully aggnthe impacts of climate change
in order to cope with or take advantage of thew séuations. First Nations
communities have varying degrees of sensitivity @silience to climate depending not
only on the nature of the impacts, but also orsth@al conditions both internal and
external to the community (Smit and Pilifosova, 200annoret al, 2003; Downinget

al., 2006). First Nations communities have a samaltext distinct from that of Euro-
Canadian communities, and as such, can be expechete different sensitivities and
resiliencies. Although work has been done in leoihmunities, there is currently little
documentation of the particular exposures of Fiations communities to climate and

climate variability, and their capacities to deahxclimate risks and opportunities. This



thesis sheds light onto conditions influencing ‘enéibility to climate, climate change and

climate variability in First Nations communities.

1.1 Research Aims and Objectives

This thesis aims to understand the ways in whict Rations communities in the
Prairie Provinces are sensitive to, and cope wliimate and other stimuli to determine
how climate change can provide opportunities, eate problems for them in light of
other changing conditions. Case studies of twstations communities, the James
Smith and Shoal Lake Cree Nations, were compleyatbloumenting sites of traditional
use and importance and the ways that these havedffeeted by change; documenting
current exposures to climate and other stressarshenadaptive strategies used to cope
with them; determining how different processes amaditions have served to aid or
constrain adaptation within the communities; andgigsights into current
vulnerabilities and future climate scenarios tangasights into potential future

vulnerabilities related to climate change.

1.2 Research Rationale

First Nations communities were chosen for thislgtgiven: 1) their unique social
location within Canadian society; and, 2) to inigege the role of traditional knowledge
and culture in building resilience and reducingasye to climate and other stimuli.
First Nations communities in Saskatchewan have taggs of poverty and
unemployment compared to provincial populationa adole (Statistics Canada,
2008a,b). Poverty plays a major role in charaziegi vulnerability to climate, as poor
people lack adequate resources to employ stratagres] at reducing vulnerability

(Schneiderbauer and Ehrlich, 2006). Increasedmppdees not always spell out



increased vulnerability, however. Poverty gengnadfers to minimal wealth in terms of
economic capital. Limited availability of goodewer incomes and reduced wellbeing
are all linked with poverty as they relate to wedBchneiderbauer and Ehrlich, 2006).
Vulnerability is partly dependent on wealth, but@ceptualized much more broadly
and includes components related to culture (Sclenegdier and Ehrlich, 2006), such as
human values and practices that help to reducesexp@nd increase adaptive capacity.
This thesis investigates how the poor economicsaretal conditions of First Nations
communities influence their vulnerability to clireaind how the communities deal with

its stresses, including how culture is used to rganaulnerability.

The communities of James Smith and Shoal Lake alewsen for their location
in the boreal transition ecoregion of Saskatche(iagure 1.1). Regions having
transitional ecological characteristics, or thdss fact as buffers between two different
ecozones (Actoet al, 1998), are expected to undergo drastic biophlslanges as a
consequence of climate change (Wheaton, 1997; @egiaal, 1998). The First Nation
communities located in these regions will be exddsehese impacts of climate change
and variability. The biophysical impacts alonera necessarily increase vulnerability,
but often interact with intricate social conditiofWisneret al, 2004), thus warranting an
exploration of how vulnerability to climate currgntanifests in order to inform how

vulnerability to changes in climate and variabilitnay develop.
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Figure 1.1 Map of James Smith and Shoal Lake shpthieir position in the Boreal
Transition ecoregion (Actoet al, 1998) (original in colour)



As discussed in section 1.4, this thesis concegtslulnerability as a function
of exposure and adaptive capacity of a human sy@tiamdmeret al.,1999; Kelly and
Adger, 2000; Kasperson and Kasperson, 2001; SdiPdifosova, 2001; Downing and
Patwardhan, 2003; Turnet al.,2003; Ford and Smit, 2004; O’Briext al.,2004) and
largely a result of the social conditions that elcéerize the system (Adger and Kelly,
1999; Adger, 2000; O'Brien and Leichenko, 2000]iRg) 2002; Wisneet al, 2004).
Participatory methods were applied in this investamn in order to obtain first-hand
documentation of vulnerability due to social commis and physical stimuli from the
perspectives of community members. Similar meth@l®e been employed elsewhere
(Berkes and Jolly, 2001; Dene Nation, 2003; Erneinal, 2005; Forcet al., 2006;
Ermineet al, 2007; Erminest al, 2008). Community engagement and interactiopgula
a vital role in the completion of this thesis. Tesearcher not only conducted interviews
and workshops in the communities, but was invitegarticipate in many daily activities
and special events with community members (seet€hdp Many of the exposures and
adaptive strategies noted by respondents duringdtese of the fieldwork were actually
witnessed or experienced by the researcher. liti@ddnterpersonal barriers between
the researcher and the respondents were broken @aovaspondents often enjoyed
including the researcher in their daily activitieBhe researcher was able to gain better
understandings of respondents’ testimony and cemditaffecting community
vulnerability. This thesis is very much an atterapintercultural cooperation and
understanding surrounding one of the most presssugs currently facing humanity —

climate change.



1.3 Thesis Outline

This thesis is divided into nine chapters. Chapte¢he introduction, which
briefly introduces the research project and itdgand presents the conceptual
framework used to guide the thesis. Chapter 2atosta detailed description of the
methodology used to complete the thesis, inclutkegniques from both the physical
and social sciences. Chapter 3 provides a dewugripf the study area. This chapter
includes statistical information related to climatel the demographics of the
communities — James Smith and Shoal Lake — butpddés@s the communities in their
historical contexts. Chapter 4 discusses theteslithe spatial analysis of land use
within the communities. Chapter 5 assesses cuviégnerability as it relates to the
communities of Shoal Lake and James Smith. Ch&pdeaws from interview data and
the assessment of current vulnerabilities to ingast future vulnerabilities of the two
communities. Chapter 7 provides a summary ofltlesis and discusses the major
findings. Reference lists and appendices folldywpendix A contains the interview
guide used while conducting interviews. Appendigi®ws the node structure used to
analyze the interview data. Appendix C providassamportant translations from Cree
into English. Appendix D is a statement of etlapproval from the University of Regina
Research Ethics Board. Appendix E includes theseonhforms given to respondents.
Appendix F is a table containing current exposares adaptive strategies as identified

by community members.

1.4 Conceptual Framework
This thesis employs the concept of vulnerabilgyagunction of exposure to

various stimuli and the ability to cope, deal withke advantage of or manage these



effects (Handmeet al.,1999; Kelly and Adger, 2000; Kasperson and Kasper2o01;
Smit and Pilifosova, 2001; Downing and Patwardiz893; Turneeet al.,2003; Ford and
Smit, 2004; O’'Brieret al.,2004; Smit and Wandel, 2006 — Figure 1.2).

This expression of vulnerability is not intended duantification or designation
of precise functional relationships specific toleagstem (Smit and Pilifosova, 2001).
Generally, vulnerability is a positive function@fposure and a negative (or inverse)
function of adaptive capacity (Smit and Pilifoso2801; Ford and Smit, 2004).
Resiliency, as it relates to adaptive capacitg)ss a negative function of vulnerability

(Kofinaset al.,2005).

Exposure is a property of a system relating toctieracteristics of stimuli, the
system itself (Smit and Pilifosova, 2001; Downimgl&@atwardhan, 2003) and its
sensitivity to a given stimulus over time. Sensies, exposures and stimuli do not exist
in isolation of one another (Belliveat al, 2006). Exposure to climate-related stimuli is
affected by the current sensitivities of the systerthese stimuli, but also by the
interaction of other exposures and sensitiviti@sent in the system, which can relate to
institutions, culture and economy. Occupancy attarestics and sensitivities develop
out of the interaction between multiple exposuhed tannot be studied in isolation

(Belliveauet al, 2006).



Source: Handmaest al.,1999; Kelly and Adger, 2000; Kasperson and Kasper30o01,;
Smit and Pilifosova, 2001; Downing and Patwardiz293; Turneeet al.,2003; Ford and
Smit, 2004; O’Brieret al.,2004; Smit and Wandel, 2006

Figure 1.2 Visual representation of vulnerabilivyiginal in colour).



The ability of the system to cope with exposuseissi adaptive capacity (Wheaton
and Mclver, 1999; Bryardt al, 2000; Yohe and Tol, 2002; Fussel and Klein, 2(&2jt
and Pilifosova, 2003), which is also known as aalaifity, coping ability, management
capacity, stability, robustness, flexibility or leence (Stakhiv, 1996; Smithers and Smit,
1997; Adger and Kelly, 1999; Snet al, 1999; Fraseet al, 2003; Tompkins and Adger,
2004). Changes in adaptive capacity occur oves tmresponse to changes in the

system, including the nature or severity of expesur

The concepts of vulnerability, exposure and adaptapacity were used to
examine two rural indigenous communities in Sasi@t@n — the community of James
Smith and the community of Shoal Lake. Communégelrefers to an aggregation of
interconnected households with limited spatial ex{Bell and Newby, 1971). As
expected, both communities are affected by a waakinternal and external stresses.
Some of these stresses are climate-related, lesisss originate from numerous sources,
including institutional arrangements, social coiis, environmental conditions and
politics. Vulnerability to climate change is anedy in the context of all stresses or
conditions that affect the community (from the pedive of the community members)

in order to accurately portray the vulnerabilitythé communities to climate change.

Vulnerability generally refers to the possibildf/being damaged or harmed (Smit
and Pilifosova, 2003), but meanings and usagedseotferm vary depending on the lens
through which it is viewed (Cutter, 1996; Fluss@€02). It has been applied to the fields
of food scarcity (Sen, 1981; Watts and Bohle, 1988yironmental change (Liverman,
1994), natural hazards (Cutter, 1996) and climhsage (Leichenko and O’Brien, 2002;

Adger, 2003). In this last field, vulnerabilitynsost commonly defined as “the degree to



which a system is susceptible, or unable to cople, wdverse affects of climate change,
including climate variability and extremes” (McQaytet al, 2001: 995). Much climate
change scholarship applies this definition by cti@rizing vulnerability as a function of
the exposure and sensitivity of the system in gqoeso stressors and the ability of the
system to adapt to, manage, cope, or deal witletbieesses (Smit and Pilifosova, 2001,
Turneret al.,2003; O’Brienet al.,2004; Fissel, 2005).

Vulnerability assessments can be conducted atitheay, household, community
or national scales, and can focus on various grdapations or activities (Vogel and
O’Brien, 2004). All scales and foci are relevdnit vulnerability manifests very
differently depending on the scale being invesédatVulnerability can be presented as
an aggregate of the vulnerabilities that existaatous scales (Barnett and Adger, 2003);
however it is often understood to pertain explcit particular individuals, groups or
communities (Adger and Kelly, 1999).

Vulnerability is dynamic (Hewitt, 1997; Adger, 1998dger and Kelly, 1999;
Handmeret al, 1999; Leichenko and O’Brien, 2002; Downing, 2008gel and
O’Brien, 2004) as the rate and magnitude of expEsahange over time with the rate and
magnitude of physical stimuli and the evolutiorootupancy characteristics of the
system. Similarly, adaptive capacity varies asatidronmental, social, economic and
institutional characteristics of the system vargmotime (Handmeet al., 1999;

Leichenko and O’Brien, 2002). Trends in vulnerdpilAdger, 1999; Adger and Kelly,
1999; Handmeet al, 1999) are often more useful as they can prowvisights into the

nature of the processes shaping the vulnerabilitysystem.



There have been two main perspectives on vulnésabBiophysical
vulnerability is defined solely as the likelihooflexposure to some biophysical
phenomenon (Liverman, 1994; Cutter, 1996; O’'Beaal, 2004). It is simply the
physical location and physical characteristics padicular stimulus that determine
vulnerability and not the ability of the systemctape with exposure or the conditions that
exist within the system to exacerbate exposureilnéfability here is seen as an end
point or result of a biophysical stimulus. Sosialnerability recognizes that physical
stresses alone do not cause vulnerability (Liver884). Vulnerability in these terms
is related to existing social conditions that seaovencrease exposure and reduce adaptive
capacity (O’Briaret al, 2004). These conditions include marginalizatexuity,
institutional arrangements, economics, politics sesburce access/use (Adger and Kelly,
1999; Adger, 2000; O'Brien and Leichenko, 2000]iRg) 2002; Wisneet al, 2004).
Properly characterizing vulnerability requires atten to both the biophysical and social
vulnerability of a system (Handmet al, 1999; Adger and Kelly, 1999; Ford and Smit,

2004; Bellivearet al, 2006).

1.4.1 Exposure and Sensitivity

Exposure and sensitivity are interconnected cas¢ggnonymous to some, that
describe how external stimuli interact with thedbconditions of a system (Downing,
2003; Smit and Pilifosova, 2003). Sensitivity gsreetimes used to refer to the local
conditions or occupancy characteristics that prequoblematic circumstances in the
presence of stimuli, but it is commonly presented part of exposure itself (Foetlal,
2006). Exposure and sensitivity reflect the ind&intricacies of a system that cause

effects from disturbances and not simply the natfitbe disturbance itself. Systems can



be unexposed or insensitive to certain stimuli deghe presence of these stimuli. For
example, a community that is dependent on agriciigisensitive or exposed to
droughts and hail storms, but not to fluctuatiotoiral wildlife herd populations. Since
household livelihoods in the community are derifretn growing crops and not on
hunting, changes in wildlife have less effect om welfare of the community. Hence, the

community is exposed to drought but not to reduntim wildlife populations.

1.4.2 Adaptive Capacity and Resilience

The concepts of adaptive capacity and resilieatze to the ability of a system to
cope with change or exposure and the processelwa@u/oDefinitions of these terms
have been developed in a broad range of fieldgjimgrfrom theoretical biology
(Websteret al, 1975; DeAngelis, 1980) to climate change (Chigttial, 1997; llberyet

al., 1997; Smitet al.,.2000; Smithers and Blay-Palmer, 2001; Bradskaal.,2004).

Resilience has been defined as the ability of seayso maintain its same
structure and function after a disturbance or cbdhkiplling, 1973, 2001). Systems are
said to be resilient if they can easily accommodaturbances and absorb change.
Often, the most resilient systems are those tleatli@erse over space and time, while
homogenous systems typically lack resiliency (Hg)i1973). Originally, the resilience
literature discussed mainly ecosystem responsé&glevlal, 2002), but has shifted to
consider the human dimension as well (Nystrom aoike; 2001; Folkeet al, 2004).
Within the climate change field, this term referghe ability of the system to adjust to
and accommodate climate-related exposures (Melilal, 1996; Cao and Woodward,

1998; Crameet al, 2001; Hughest al, 2003; Turneet al, 2003).



Adaptive capacity is commonly defined as “...the iapibf a system to adjust to
climate change, including climate variability andremes, to moderate potential
damages, to take advantage of opportunities, cope with the consequences”
(McCarthyet al, 2001: 982). In short, adaptive capacity isdh#ity of the system to
adapt. Adaptation, as defined by the McCashagl. (2001: 982), refers to “adjustment
in natural or human systems in response to actuatmected climatic stimuli or their
effects, which moderates harm or exploits bendfag@ortunities.” Adaptive capacity is

the potential of a system to undergo adaptatiorete climatic conditions.

Determinants of adaptive capacity include: econongalth, technology,
information, the availability/distribution of resmes, social and human capital,
institutional structures, political will and therpeption of risk (Smit and Pilifosova,
2001; Smit and Pilifosova, 2003). There is alsweasing awareness of the cognitive
aspects of adaptive capacity and how these afeaisidn-making concerning adaptation
(Grothmann and Patt, 2005). One form of humantabaifecting adaptive capacity of
particular importance in the communities is tramhitil ecological knowledge (see Section
1.4.2.1). Social capital and institutions weredtsund to significantly affect adaptive

capacity in the communities (see Section 1.4.2.2).

1.4.2.1 Traditional Ecological Knowledge (TEK)

Traditional Ecological Knowledge (TEK) refers todwledge that has been
developed and used by indigenous peoples througheulobe in order to live in their
respective environments. This form of human castaften applied by indigenous
communities when adapting to or coping with envinemtal change (Berkes, 2008).

These knowledge systems contain information on les&] plant use and animal



behaviour, and are presented through rituals, ¢cadegs, teachings and spirituality.
The epistemological basis for these systems ofiféerslquite drastically from that of
‘western’ science. Hiebert and Van Rees (1998n3), study of TEK within the Prince

Albert Grand Council, define it as:

...cultural beliefs and traditions being passedrom... forefathers to the present

generation for the purpose of survival while diling in harmony with the

ecosystems. Traditional [ecological] knowledgedmsthing that is learned

during a lifetime and realizes the interconnectedrd the trees, soil and water.
The definition by Hiebert and Van Rees (1998) wagetbped in discussion with
community members within the PAGC, and as suchpeaviewed as an adequate
definition of TEK for the purposes of this study.

TEK was first recognized by researchers from thstara tradition in the late
1960s and early 1970s. Anthropologists and etlwnentsts began to note that the
cultures they were studying had developed advasgstgms for organizing their worlds
and classifying plants and animals (Be#diral, 1968; Diamond, 1968; Berlin, 1973,
Dwyer, 1976). Similarly, a shift to participatoapd collaborative research in the
international and community development fields q@searchers in direct contact with
indigenous knowledge systems and an awarenessioiitility and legitimacy began to
develop (Sillitoe, 1998). Since then, TEK has besed in investigations of First
Nations land use and occupancy (Riewe, 1992; Labraait Association, 1977;
Freeman, 1976), medicine and botany (Hutchens,;19@tk, 1992; Lacey, 1993),
environmental management (Feit, 1988; Berkes, 19884; Gunret al.,1988; Clarkson

et al.,1992; Knudston and Suzuki, 1992) and climate chghip®onaldet al.,1995;

Fox, 1998; 2002; Riedlinger, 1999; Ashford and @alen, 2001; Berkes and Jolly, 2001,



Krupnik and Jolly, 2002; Nickelst al.,2005; Nuttal, 2005; Fordt al.,2006; Ermineet
al., 2005, 2007, 2008).

By incorporating TEK into climate change studies| distory can provide a
window to past climates and experiences with clic¥ents allowing researchers to
gain insights on current and future impacts of alienchange (McDonalet al.,1995;
Cohen, 1997, Fox, 1998; 2002; Riedlinger, 1999s 4wl Inuktalik, 2000; Ashford and
Castleden, 2001; Krupnik and Jolly, 2002; Huntimgebal.,2004; Nickelset al.,2005).
The meaning of environmental change to affectednsonities can be documented first
hand and techniques for increasing adaptive capeait be designed with community
input in order to increase their applicability (Astd and Castleden, 2001; Berkes and

Jolly, 2001; Nickelst al.,2005; Fordet al.,2006; Erminest al, 2005, 2007, 2008).

1.4.2.2 Institutions and Social Capital

Within the climate change field, O’Riordan anddBior (1999) define institutions
as “the multitude of means for holding society tbge, for giving it a sense of purpose
and for enabling it to adapt.” The importancerdtitutions in adapting to climate
change can be easily understood from this defmitianstitutions are the underlying
framework of society that facilitate or discouragtaptation to climate change. By
defining access to resources, interpretation @frimation and politically acceptable
adaptive strategies (O’Riordan and Jordan, 1988jitutions play a major role in both
determining adaptive capacity and how these cdpadte applied (Naess$ al,, 2005;
Diaz, 2008; Diaz and Gauthier, 2008). It is impattto make a distinction between
formal and informal institutions. Formal institomis refer to public or private

organizations, such as government agencies or lesalirce management committees,



while informal institutions usually refer to orgaational patterns that are not formally
coded but they still define the ways in which pedpéhave in specific conditions (Diaz
and Gauthier, 2008).

Formal institutions play a major role in determmiulnerability by defining the
allocation of resources over broad scales. Thetisssources in adaptation initiatives,
although sometimes implemented at the local, conityyon household level, is defined
by formal institutions operating at federal or prmvial levels (Diaz and Gauthier, 2008).
Vulnerability is then partially dependent on thdigbof formal institutions to allocate
resources to groups at risk and define rules moursce use that reflect the needs of
vulnerable groups within society (Diaz and Gauth2€08; Diaz, 2008).

Social capital is often generated by participatioformal and informal
institutions (Diaz, 2008). Social capital can baghly understood as the breadth and
wealth of social relations and networks that camiobilized to facilitate action against
collective problems (Woolcock and Narayan, 2000gé& 2001; Svendson, 2006).
Adaptive capacity to climate change can be largélcted by the presence or lack of
social capital within communities (Adger, 2001)heTnorms, or rules of behaviour, and
networks provide the basis for determining the eas@nd nature of adaptation, and have
been shown to facilitate coping with weather-relag&tremes and hazards (Adger, 1996;
Ribot, 1996; Pelling, 1998). Social capital faeiles the transmission of TEK through
social norms and networks.

There are three main types of social capitalb)ding; (2) networking or
bridging; and (3) linkage with the state. Bondgagial capital is defined as connections

or relationships that exist between members offiaeld group that are based on kinship



or location (Adger, 2001). In the case of Firstiblas communities, Mignone and O’Neil
(2005) defined it as “relations within each Firgttldn community” including
friendships, kinships and other interpersonal tiEsgagement in social activities
increases the ability of individuals to cope witbather-related stresses (Semesizal,
1996; Adger, 2001). Social interactions creatiegworks of reciprocity can be applied
to cope with various stressors, but do not alwaysl@rate negative conditions or
contribute to successful adaptive strategies (Faigs and Minten, 2001).

Networking or bridging is similar to bonding socgalpital but is more regional in
nature. Itis defined as the economic and otlesrtt outside groups based on trust and
reciprocity (Adger, 2001). Mignone and O’Neil (B)@efine bridging social capital as
“horizontal links with other communities whetheeyhare First Nations communities or
other communities.” Such social capital can seovmanage risk while adapting to
climate change, as legally-sanctioned informalitgbns collectively manage resources,
settle disputes and allocate benefits and oppdiesniBaland and Platteau, 1996; Adger
2000, 2001). This form of social capital refletttse ability of local institutions to interact

and work together with similar institutions in otttmmunities towards common goals.

The state affects local adaptive capacity by imtimng with groups. Vertical
linkages with the state and the nature of thes@agyjes determine important aspects of
adaptive capacity. The success of state resopteeded adaptation partially depends on
whether the initiatives are reflective of sociatms and collective will of the group
(Adger, 2001). Collective capacity for adaptatisependent on synergy between the
state and groups that promotes social and polayieg resulting in evolving adaptation

and management strategies (Evans, 1996; Adger)2@@ikage social capital refers to



community and state linkages, in other words thaigle all federal and provincial
government departments and public and private catioms (Mignone and O’Neil,
2005). Much funding for research and developmatitivFirst Nation communities
comes from federal government bodies or public@ndte corporations, while
provincial governments deal with matters concermatyral resources. The local chief
and council must be able to communicate and inteféectively with these bodies in
order to ensure that First Nation concerns areerciuded from the design and
development of natural resource and community ptgjand programs, and that these

properly deal with the needs of the people.

Combinations of the different types of social cabireate ideal conditions for
adaptation and coping with climate risks. For egkanstate linkages may facilitate
networks of reciprocity and bonding amongst comryumiembers, but these networks
may commit a particular community to actions timatact limit its ability to deal with
certain stresses. It is also the nature andtiatiemetworks that define their role in
determining adaptive capacity (Woolcock, 1998).n@aand mafia networks exhibit
high social capital, but their collective efforteaken the social capital of society in
general (Arrow, 2000). In short, the ability o§ystem or group to cope with stresses,
including those related to climate and climate ¢jears partially defined by the presence
of bonding and networking social capital in diffiereombinations unique to context, and
synergy between the group and the state or thityatiilthe state to foster security for
marginalized sections of the system or group (Waxkand Narayan, 2000; Adger,

2001).



CHAPTER 2 METHODS

This chapter outlines the methodology used to cetepghis thesis. Properly
characterizing vulnerability in the communitiesuggd numerous techniques from a
variety of fields. Both qualitative and quantit&iinformation sources, including spatial,
meteorological, interview and group discussion @atavell as global climate model
(GCM) output, were used in an attempt to fully ewderize vulnerability in First Nations
communities. Engagement of community membersserggl when employing the
vulnerability approach. Knowledge of climate-rethend other risk, adaptation options
and resource management strategies is best gaireedjh the documentation of
community experience (Ford and Smit, 2004). Irdirel experiences of community
members and those shared among community memberphaduced detailed
observations of local environments (Duerden andrKd®98; Huntington, 1998; Usher,
2000) that can be used to characterize communfgsxe and adaptive capacity (Ford
and Smit, 2004). The impacts of climate changemiiitersect with social conditions,
necessitating the participation of community meraberthe research. Also, the
inclusion of local perspectives into the vulnerépihnalysis can help empower locals in
the design of adaptive responses to climate ch@Pagvola and Adger, 2006; Tschakert,
2007). Ethnographic techniques, such as focuspgraroup discussions, interviews and
participant observation, have been successfullg tes€ocument environmental and
social change and adaptation responses in indiggmopulations (Fergusaat al,, 1998;
Huntington, 1998; Krupnik and Jolly, 2002; Fox, 200lickelset al, 2002; DSD, 2003;

Government of Nunavut, 2003).



As discussed in section 1.4, vulnerability is @ptaalized as a function of
exposure and adaptive capacity. Communities dreexable to climate-related stimuli
not solely based on the physical characteristicg,(magnitude and severity) of the
stimuli but also due to the social conditions emgstvithin the community (Wisnesat al,
2004). The theoretical underpinnings of this cagalization of vulnerability lie in the
realist and constructivist theories. Climate-retastimuli are real phenomena that exist
outside of their relationship to the community. t Bacial conditions and human agents
play a role in constructing vulnerabilities to teestimuli. Sensitivities to flood, for
example, are partially constructed from social peses, such as marginalization, that
place some groups within society closer to flos#tsior limit coping capacities by
excluding certain groups from resource access (Adge Kelly, 1999). The engagement
of community members to understand social condstienmd processes creating
vulnerability, as well as documentation of existargl future potential climates, is

necessary to complete this research. Therefaedptlowing methods were employed:

1) initial contact with the communities

2) determination of ethical and practical consideraitor conducting community
research in Cree First Nation communities in Sasiatan

3) comprehension of cross-cultural understandingsubfarability to climate change

4) collection of primary qualitative data

5) participant observation

6) analysis of primary qualitative data

7) collection and dissemination of spatial data

8) collection and analysis of secondary data

9) construction of future climate scenarios

2.1 Establishing Contact with the Communities
Interaction with the communities began undemtaadate of a project entitled:

Isi Wipan: Climate — Identifying the impacts ohadite change and capacity for



adaptation in two Saskatchewan First Nation Commmes{Ermineet al, 2007) This
was a joint research project with the UniversityRa&gina, Luther College, the First
Nations University of Canada and the Shoal LakeJames Smith Cree Nations. The
goal of the project was to assess the potentiahatgpof climate change on the two
communities. Three trips were made to each comtyiimconjunction with this project
— one lasting two days in November of 2006, ongrigone week in January of 2007
and one lasting three days in March of 2007. Tisé trip was to make initial contact
with both communities and to discuss the availgbdf data and proper acquisition
techniques. Data were acquired on the secondTtnig third trip was for the purpose of

disseminating the results of the project.

During the third and final visit of thisi Wipanproject, the Elders and members
of the band councils of both communities were askessearch pertaining to this thesis,
a vulnerability assessment of each community, coaltinue. Both bands showed great
interest in allowing the research to continue dredresearcher was welcomed to make

further visits to the community.

Research and consultation visits continued througtiee summer of 2007 in
conjunction with thénstitutional Adaptations to Climate Chanfg&CC, 2008) project.
This project seeks to understand the coping capaaf institutions in dry land regions
to climate change, focusing on the Elqui River BasiChile and the South
Saskatchewan River Basin in Canada. The reseandseengaged in a community
vulnerability assessment in the town of Outlooksf&achewan) and realised the

applicability of methods developed by the IACC puatjto this thesis. The inclusion of



two First Nations communities found within the So&askatchewan and Saskatchewan

River Basins also fit well with the project’s matela

Most of the months of July and August 2007 weraspethe communities to
further familiarize the researcher with the pladesluding participation in a family camp
hosted by the Shoal Lake Cree Nation. Interviewts sommunity members were
conducted in the fall of 2007, with respondents/vay in age, gender and social position
using purposive sampling techniques. Workshopk titlers in each community were
held in December of 2007 and preliminary findings the interview analysis were
disseminated among community members, giving thenopportunity to respond to
findings in order to improve their accuracy. Therkahops were held in conjunction with
another project entitledyikan Oti The Future — Understanding adaptation and capacity
in two First NationgErmineet al, 2008), which was conducted simultaneously wiik t
thesis research. This project is a continuatiotihefsi Wipanproject, focusing on
adaptive capacity and future adaptive strategiethBvcommunities. Another set of
workshops were held in March of 2008 in concurrenith theNikan Otiproject with

the aim of gathering more data on the adaptiveaags of the communities.

Each visit to the communities was conducted in ameathat allowed the
researcher to immerse himself in the communitlesldging was taken with an Elder of
the Shoal Lake Cree Nation and with a family of Jlaenes Smith Cree Nation. The
researcher participated as much as possible idajr¢o-day lives of his hosts and
became more than welcome in both communities. nsesef acceptance in both
communities was attained and the friendships deeelavill last far beyond the scope of

this research project.



2.2 Ethical and Practical Considerations

Ethics approval for this research was obtainechftioe University of Regina
Research Ethics Board. Respectful and unintrusiethods of approaching and
interviewing informants are crucial to ensuring ldgarelations with community
members, ethical research methods, and that ré¢lananaccurate data are acquired.

This research was conducted with the utmost catdarthought given to these points.

Community liaisons were consulted before any stegre taken. Liaisons were
asked about the proper ways to approach differemhibers of the community and the
best strategies to employ to obtain respondehisder the direction of the liaisons,
community members were approached in an open antlfy manner and most were
willing to give interviews. The methods used tingaterviews were extremely
informal. Respondents could be approached visteallywhere and could be called at
home without bothering them. When talking to E&jéris respectful to bring a gift of
tobacco, as it is the traditional way. When theieelof the Elder is sought, the Elder
with the knowledge is approached and asked for. h&lpen the Elder agrees to help, a
gift of tobacco is given. The Elder will begingpeak and must be listened to intently
without interruption. Although local culture caary quite extensively in First Nation
communities, the aforementioned traits were obskenvéoth communities and can be
used as a starting point when designing similagaesh projects. In addition, ethics
approval from the University of Regina ResearchidstBoard was obtained to conduct

this work (see Appendix D).

For ethical reasons the database containing spatibland-use information (see

Chapter 4) is not presented, but rather a few kedirfgs from this part of the research



are discussed. Elders in the communities are coadavhen knowledge such as this is
shared with outsiders. They do not want their kiedge exploited for foreign gain. Itis
hoped that the improper use of indigenous knowlddggain, as discussed by Battiste
and Henderson (2000) and many of the Elders, cavbieed if the database is only
made available to the communities. Only understanthe catalysts and conditions that
caused changes in the usage of reserve lands anthe@ommunity implemented and

was affected by these changes is important tahlefss.

2.3 Cross-Cultural Understandings of Vulnerabilityto Climate Change

The key concepts related to vulnerability weredssed with community
members with two objectives in mind: (1) to presiwet concepts integral to a
vulnerability assessment from a western sciencgpgetive in the Cree language; (2) to
gain insights into cultural characteristics ands#t@rities that will allow for the proper
application of the conceptual framework to the aesle. Common understandings from
both the perspective of the researcher and the eontyymembers played a major role in
the success of this research. The researcherdavishraake clear his intentions to the
best of his ability to ensure the ethical collectad data. It is important to note that these
understandings are based on the researcher’s erpesiinteracting with members of the
communities. It is acknowledged that the secorttisometimes third hand
interpretations of certain conversations and teaghimay not lead to perfect
understandings of the concepts, but will definitatlyance the conceptualization of

vulnerability in a more indigenous manner for thegmse of analyzing interview data.

The translations presented here were developeddomversations with
community members. There were no direct transiataf the western scientific words



into Cree. The ideas were better understood assphiin the Cree language. It is also
important to note that the compartmentalization @eithition of these concepts by
western science differs from that of the traditiangellects within the communities.
These concepts, although understandable when peesenCree, are not engrained into
the cultural paradigm. Often the words descrilihmgse concepts were out of reach of
many community members’ Cree vocabularies. It mexessary to consult with Elders
on the proper phrasing and word usages becauseskjeeerally have wider
vocabularies and better understandings of the @regiage. The appropriation of these
concepts into the Cree paradigm is not the gotlisfexercise. It is rather to gain a

conceptual understanding of vulnerability thatutturally appropriate.

The concepts of adaptation, adaptive strategy,tagapapacity and resilience
were discussed with community members. A phras&rée that was conceptually
similar to these concepts was developed. ThissghraCree istansi asi makaskum-mak
ka pay mis kutch chi punik, ka si apakjich translates directly to: the way that chaisge
accepted. At first, it appeared as if communitymwbers were uneasy when discussing
concepts related to changing their community. tRNietions people have been exposed to
pressure to change from outside sources in thetrgest and are now aiming to preserve
and protect their culture. Intrinsic in these apis is change in community processes
and practices, and discussion about this is uratedtably not necessarily welcomed from
an outsider. It is hoped that the focus on lodalpdive strategies or techniques was
conveyed during the fieldwork. The research wésr@sted in the ‘Cree’ or ‘Shoal Lake’
or ‘James Smith’ way of adapting and not in hogmgnpose changes on the

communities.



Many Elders were interviewed and participated imksbops throughout this
research. They were asked many questions aboutieyhave seen the climate
changing, how they have seen their communitiestgdte how they have attempted to
cope with these changes, and other topics. Thieragty holistic manner in which they
answered was noted. The interconnectivity offaligs affecting the community was
easily understood from Elders’ dialogue. For inst&g when asked a question about
climate change, Elders would discuss not only chamg the physical properties of the
climate, but also changes in the environment ireggrand the social, political and
cultural climate. Many Elders conveyed a sensediraate change was just another
stress resulting from the mistakes of the domigéotial culture. This is not to say that
they do not recognize their part in causing clin@dtange. They acknowledge
weaknesses within their communities that can calis@te change and also weaknesses
that could be exacerbated by climate change. Téresall, however, interrelated. With
this in mind, the vulnerability assessment was cetetl in as holistic a manner as a

Masters’ thesis would allow.

It also became apparent that the vulnerabilitthefcommunities was largely
linked to the vulnerability of the environment hreteyes of the Elders. This observation
is supported in the literature surrounding tradiéiloCree perspectives stating that people
cannot be separated from the environment (FSIN7R0Bor this reason vulnerabilities
of the environment surrounding the communities ftbmpeoples’ point of view were

included in the assessment.

Research into the meaning of climate change vutiésawas conducted

simultaneously with this thesis research by a jpt@gatitiedNikan Oti The results of



this project are used throughout this thesis tdgtine researcher on culturally specific
values and beliefs as they apply to the concepgxpdsure, adaptive capacity and
vulnerability. The main results of the projectateélg to the communities’ response to
change indicate that past exposures were dealthyitklying on cultural and spiritual
virtues, and that these must be reinstated inah@unity in order to adapt to future
changes (see Figure 2.1 and 2.2). Elders werel atlaut the qualities of their ancestors
that allowed them to deal with change. Elders fd@mes Smith noted how work ethic,
spirituality and reliance on culture aided themrefathers/mothers in coping with
environmental and social stressors. Shoal LakerEldoted how spirituality increased
community resilience during the times of their astoes. Both groups of Elders believed
that these capacities could be developed withim dmenmunities by teaching and
training the youth in traditional cultural skille@values. A general sense of the
importance of individual values, beliefs and acsiamdetermining the adaptive capacity

of the community can be understood from this.
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Figure 2.1 Summary of Elder identified adaptiveamates (Ermineet al, 2008) (original
in colour).



Figure 2.2 Community identified paths to succesatidptation (Erminet al, 2008)
(original in colour).



2.4 Primary Qualitative Data Collection
A number of primary qualitative data sources waresued and utilised in this
study. Multiple methods were engaged and typeat collected to more accurately

and thoroughly make use of sources.

2.4.1 Semi-structured Interviewing

Semi-structured interviews are vital to particgggitmethods and are defined as
free flowing conversation centred on open endedtipes whose structure is
superficially unapparent (Pretty, 1995). They hbgen widely applied in a variety of
settings, including indigenous (usually Inuit) coomities (Ferguson and Messier, 1997;
Huntington, 1998; Fienup-Riordan, 1999; Fetdl.,2006).

This technique of interviewing was employed adldws for the information to
be gathered on events, opinions and experiencas @880). The interviews are focused
on predetermined topics but digression is allowddch tends to increase the detail and
accuracy of responses (Berg, 1995). Individuathiwithe communities were able to
freely discuss their concerns regarding certaimeissn the community and incorporate
their experiences, beliefs and opinions. Detadleservations of exposure, adaptive
capacity and the ways these interact to produagevability can be documented,
catalogued and analyzed from responses of thisenafiable 2.1 shows the principles
used to guide the research. A more detailed eaptamis provided in Appendix A.
Copies of consent forms given to respondents asepted in Appendix E. There were
17 members of each community interviewed usingtdgblnique. The respondents’

profiles can be seen in Figure 2.3.



Table 2.1 Themes discussed in interviews with exampestions.

Theme

Example Questions

Background History:
Life and work history

How long have you lived in the
community? How old are you? How

Livelihood many people live in your household? Are
Sources of income you employed, and if so, where?
Activities: Do you hunt/trap/fish? Can you openly
Community involvement seek Elder consultation to aid you with
Responsibilities your problems? Are you involved in any
Usage of environment community activities or organizations?
Traditional skills
What sorts of things hinder your ability to
Current and Past Exposures: earn a living? Are there any problems
Problematic conditions within the community? How do these
Issues with current situation affect you? How have these changed
Change in aspects of life over the years?
What have you done in light of the
Current and Past Adaptive Strategies: | exposures (from above)? What should
Techniques used to cope or you have done? What would you have
manage exposures liked to do? What could you do in the
Aids and constraints to adaptatiqgrfuture?
Current and Past Are there any problems with the
Climatic/Environmental Exposures: weather? Are there any problems with
Problematic stimuli water quality/quantity? How have these
Implications for the community | changed and what do they mean to yoy?
Change in climate/environment
Current and Past What do you do when (exposure)
Climatic/Environmental Adaptive happens? How have you adjusted? Have
Strategies: your adjustments dealt with the problem?
Techniques used to cope or What do you wish you could do? What|is
manage climatic/environmental | keeping you from doing it?
exposures
Aids and Constraints to adaptation
Participation in Traditional Activities: Did you hunt/fish/trap with your father or
Hunting grandfather? Do you know how to dress
Fishing wild game? Do you know any stories
Trapping from the old people? Do you teach your

Involvement with Elders

children Cree?

Future Vulnerability:
Future exposures
Future adaptive capacities

What do you foresee for your
children/grandchildren? What will they
have to face? How are you trying to

Implications

prepare them for this?




Theme cont'd Example Questions cont'd

Conclusion: Is there anything else that you would like
Additions to add or discuss? Are there any other
Gaps people that you think would be interested

Other potential participants in participating?




Figure 2.3 Respondents’ age profile (original ifoco).



2.4.2 Elders Circles (Group Discussions)

Elders circles were used to gain broad insights time conditions and processes
affecting and characterizing the community. Theyevalso used as a means of
disseminating and gaining feedback on initial rssulhis technique has been widely

applied in similar research (Huntington, 1998; Hreet al, 2005, 2007, 2008).

Elders circles are similar to group discussionsgexthey hold a more powerful
cultural and spiritual meaning. The participanmes @ways respected Elders within the
community and the discussions are not lead bydbkearcher. Elders circles allow for
unbiased and unprompted discussion to develop@muhfticipants to draw from and
respond to one another (Huntington, 1998). Eacticgzant has the opportunity to
speak, but can also decline if they so wish. Tdmtigpants were either presented with a
broad open-ended question regarding their vulnknabr with initial results of the
vulnerability assessment and asked to respondh gaticipant would answer in turn,
speaking from his/her own experiences and obsenstand building upon the dialogue

of the others. All statements were respected byp#rticipants.

Elders circles were an important means of obtaimf@mation in the
communities. They are culturally sensitive andrthéual respect that existed within the
groups urged participants to speak more freely thay otherwise might. The exact
character of the vulnerability of the communitiegsamore easily understood in these

settings.



2.4.3 Key Informant Interviews

Interviews were conducted with members of thellbead councils. These
individuals are in charge of managing their respedcspects of community life, and as
such, can provide useful information on the brodderes affecting those aspects that
were identified by community members as being motatic or stressful. These
interviews were aimed at developing deeper undedstg of the vulnerabilities

identified by community members and the proceskapiag them.

2.4.4 Sampling Strategy

Respondents were selected in a purposive marsm#re participation was
dependent upon their knowledge and experienceraktes to this thesis (Patton, 1990;
Hay, 2000). Four techniques of purposive sampliege used to select respondents to
the interviews and focus group participants: (ig@msity; (2) theory-based; (3) snowball

or chain; and (4) opportunistic.

The intensity sampling technique seeks casesmigiformation regarding the
phenomenon of interest (Patton, 1990). In thisaesh, individuals that had expert
knowledge of the land, status based on their ageeaperience, or held positions within
the community that would give them insights inte tlature and causes of various
problems were selected to participate. The inclusif hunters/trappers, Elders and band

counsellors resulted from the application of tleishinique.

Theory-based sampling involves the selection aigppants based on their
theoretically constructed importance (Patton, 1990)e concept of vulnerability and

theory surrounding it were used as the grounds wgoch participants were selected



using this technique. The theory of social vulbédity in particular was used to guide
participant selection in this area. The inclussdémdividuals from various social groups

was warranted, including women and single parents.

Snowball or chain sampling determines the inclugibindividuals in studies
based on their identification as being informatraf in the specific area of inquiry by
other members of the community (Patton, 1990). rédpondents were asked to direct
the researcher towards community members that énelisbmed potentially helpful in the

study. Most of the respondents were chosen fofigwinis technique.

Purposive sampling in an opportunistic manner lve®real time and on the spot
decisions about sampling opportunities as theeahiging the course of the research
(Patton, 1990). Individuals that approached tlseaecher with interest in participating
or who were encountered during daily activitieshe community had their inclusion in
the sample assessed in this fashion. Often urderesources of information can be

obtained using this technique (Patton, 1990).

2.4.5 Sample Size

There are no clearly defined rules for definingpke size in qualitative inquiry
(Patton, 1990). The goal of the thesis was taithelas many perspectives and
experiences from the community as possible. lemwtol accomplish this, participation in

this study was sought with individuals until no nesights were gained from interviews.

2.5 Participant Observation
Participant observation involves the inclusiorite researcher in the events being

observed (Hay, 2000; Kearns, 2000). In this ctse are the activities of the



community. A deeper understanding of the comnyun#s obtained through
experience. This allowed for interviews to be asctdd in context with consideration
given to local perspectives (Fox, 2002). In tlase; the application of this method
involved the participation of the researcher ir@all range of activities that varied
between the two communities. In James Smith,@kearcher participated in elk hunting,
swimming, hiking, camping, social gatherings, spaaoth time walking around the
community and lived with a family while staying tke In Shoal Lake, the researcher
participated in fishing, moose hunting, duck hugtifamily camp, spent time walking
around the community and on-reserve land, as wdlaaelling by boat around the lake,
visited the local school and lived with an Eldernietstaying there. Participating in local
activities allowed the researcher to more accuratiearacterize similarities and
distinctions between conditions influencing vulri®lisy in each community.
Respondents were also able to highlight featurdgpamcessem situ allowing for more

accurate descriptions and better interpretatiothbyesearcher.

2.6 Analysis of Primary Qualitative Data

All interviews were digitally recorded and traribexd. Transcriptions were
imported intoNVivo 2.0 commonly used software for analysis of qualietlata, and
coded for different nodes (Appendix B). Nodes rédethemes or key issues that become
apparent as interviews are reviewed. Sectionextfrelated to the various nodes are
highlighted and organized by node for further revised on their connections with
other nodes and their relevance to the partichlames. Interviews from communities

were analysed separately, but the same node seugtis applied in both cases.



2.7 Collection and Dissemination of Primary SpatiaData

The collection of primary spatial data involvedintathe documentation and
description of sites and routes of traditional imipance and how these have changed over
time. Sites and routes were identified from thenviews and workshops. Respondents
were not probed as to the location or types ofsated routes that were important to the
communities. These were only selected if they weeationed during an interview or
workshop. Respondents were then asked if theydvactompany the researcher to the
site. If they were willing, transportation wasaarged and the researcher would be

guided to the particular site by the respondent.

Once on location, the respondent would once againterviewed as to the
significance of the site and any observed changestone. These interviews were
recorded digitally and videotaped. A GPS readiag taken at each site and the route
was stored if it was important. Photographs ofdite were also taken. All this
information was compiled into a GIS by linking thleotographs, recordings and footage

to their respective site by the GPS data.

The GIS was then delivered back to the communitieorder to ensure universal
access throughout the communities, the informatias packaged on DVDs that are
readable in most home DVD players and computersw&ts could watch the videos of
their fellow community members describing particidaies that were linked together

with maps of the area.



2.8 Secondary Data Collection and Analysis

Secondary sources of data on environmental chaniggtive strategies and their
determinants were used to characterize the prigtaiyy on vulnerability (Duerden,
2001). This thesis used previous ethnographidesudiistorical accounts, previous
scientific research, climate databases and governraports to complement the
interview data. Secondary sources were also iakégithe analysis of future exposures.
Literature reviews pertaining to climate changeaetp on the boreal transition ecozone
and First Nations people were used in conjunctigh data collected on these subjects.
A deeper analysis of the environmental and soietts projected by the climate change

scenarios was completed in this manner.

2.9 Construction of Climate Scenarios

Climate scenarios are coherent, internally coestsand plausible future climate
descriptions that have been constructed to invastithe potential consequences of
anthropogenic climate change (Parry, 2002). Theynat predictions of future climate,
but rather represent plausible future climates dase assumptions about future
greenhouse gas emissions and their effect on gldipahte. Climate change scenarios
provide insight into possible future climates tltain be used to hypothesise future
impacts of climate change on human-environmentegsystand the ability of these
systems to cope with or adapt to these impacts.theopurposes of this study, climate
change scenarios are used to assess whether fdapgive capacity of the study

communities is adequate to deal with the forecaistpacts.

Climate change scenarios can be divided into twim types: synthetic and

analogue. Synthetic scenarios are the simplestdyglimate scenarios. They are



developed by arbitrarily changing particular climair related elements by a realistic
amount usually determined through a qualitativdyesmaof climate model simulations
(Carteret al, 1999). They are simple to apply and easy topnét by non-specialists.

Although results are realistic, they are rarelyhhycaccurate (Carteat al, 1999; Barrow

and Lee, 2003).

Analogue scenarios are developed by identifyinigezispatial or temporal
analogue climates that are expected to resemblatilne climate of the particular study
region (Carteet al, 1999; Barrow and Lee, 2003). The causes of tladogue climates
vary significantly from the causes of changes i@l climates induced by greenhouse
gas emissions (Cartet al, 1999; Barrow and Lee, 2003). They are basedoseroed
or experienced, as opposed to hypothesized, conditind can therefore be used to test

or validate impact models (Cartetral, 1999; Smittet al, 1998).

Global Climate Models (GCMs) are the most widelgdisand credible source of
climate change scenarios under radiative forcidigstéret al, 1999). GCMs are
numerical models representing how the physicalgsses and properties of the
atmosphere, ocean, cryosphere and land surfacedyed@erate and interact (Hengeveld,
2000; Ahmacet al, 2001; Barrow and Lee, 2003). GCM output, althHotlge most
useful and credible, is at a low spatial resolutemmetimes lower than the processes it is
attempting to model, and is affected by variousentainties mostly related to feedback
mechanisms between physical processes.

Greenhouse gas emissions scenarios are anothemtamipoart of developing
climate change scenarios. Global warming is Igrgétibuted to increased
concentrations of greenhouse gases in the atmaspegrlting from human activity



(Hegerlet al, 2007). Greenhouse gas emissions result frormteection of complex
dynamic systems driven by technology, demograpmcksocio-economics (Nakicenovic
et al, 2000). A number of greenhouse gas emission gosrtzave been developed by
the Intergovernmental Panel on Climate Change (lPQ®Qere are two main generations
of emissions scenarios: IPCC alternative scen@®9?) and IPCC Special Report on
Emissions Scenarios (SRES).

SRES emission scenarios are divided into four fi@s{Table 2.2) based on
gualitative storylines of different political, satiand cultural conditions (Nakicenowt
al., 2000). The SRES scenarios are quantificatiorteesfe storylines. In total, there are

six SRES scenarios, as the Al storyline family mia®f A1FI, A1T and A1B.

2.9.1 Defining baseline climate

Baseline climate for the 1961 to 1990 normal pen@s obtained for the two
communities from the Environment Canada (2005)dvati Climate Data and
Information Archive. There were no entries in #rehive specifically for James Smith
and Shoal Lake. Following the direction of Barramd Lee (2003), the closest stations
with similar topography were chosen to constructmads for the area (Figure 2.4). The
stations at Prince Albert, Melfort, Choiceland &gt River were used to determine
normals for James Smith, while Aylsham, PrairiedRiand Somme were used for Shoal
Lake. Data from these stations were averaged sad as the baseline climate for the

communities. The results are presented in Ch&pter



Table 2.2 SRES Emission Scenarios

Scenario Estimates 1990 SRES Marker Scenarios for 2100

Al A2 Bl B2
Population (billion) 5.3 7.1 15.1 7.2 10.4
CO, concentration, fossil | 60.0| 4.3t00.3 28.9 5.2 13.8
fuels (GtClyr)
Sulphur dioxide emission | 70.9 | 20 to 40 60 25 48
(MtS/yr)
Global annual-mean 2.52 3.09 2.04 2.16
temperature change (°C)
Range (°C) 1.71t03.7/21t04.4/1.4103.0/1.5t0 3.1
Global mean sea-level rise 58 62 50 52
(cm)
Range (cm) 2310 101 27 to 107| 19t0 90| 20to 93

&0 (-

/ ,0)*1& )



Figure 2.4 Spatial distribution and proximity tonmmunities of normal stations (original
in colour).



2.9.2 Choosing Global Circulation Models and Emisens Scenarios

GCM and emission scenario combinations were ssddallowing Barrow and
Lee (2003) to show the most extreme and medianitonsl projected. As such, the
warm/dry, cold/wet and median model outputs weezlue construct the scenarios.
Originally, there were five GCM and emission scasmchosen: CGCM3T47 SR-A1B,
CGCM3T47 SR-B1, CSIROMk3 SR-B1, GISSAOM SR-B1 aratBEM1 SR-A2.
Figures 2.5, 2.6 and 2.7 show the scatterplots tessdlect GCMs and emission
scenarios for the 2020s, 2050s and 2080s, respctithe model outputs were
compared to the normals for each community usimge@a-tests to see how well they
reflected local climate conditions (Table 2.3).eT®@SIROMk3 SR-B1 and GISSAOM
SR-B1 models did not accurately depict temperatuggecipitation for either
community and these models were therefore not declun the study. The CGCM3T47
model coupled with SR-A1B and SR-B1 were also shtmwime inaccurate
representations of precipitation for James Smith nioodeled temperature well.
Precipitation in James Smith was the only varidlhé¢ was not accurately represented by

these scenarios, so their exclusion from the stvayynot necessary.



Figure 2.5 Scatterplots of GCM and emissions seesé@or the 2020s (CCCSN, 2007)
(original in colour).



Figure 2.6 Scatterplots of GCM and emissions seeséor the 2050s (CCCSN, 2007)
(original in colour).



Figure 2.7 Scatterplots of GCM and emissions seeséor the 2080s (CCCSN, 2007)
(original in colour).



Table 2.3 Paired t-test results comparing the efeseand modeled values for the normal
period of 1961 to 1990



CHAPTER 3 STUDY AREA

It is essential to accurately and thoroughly dbscthe communities in order to
develop an in depth understanding of their vulniéiteds. Vulnerability is related to
current context, and as such, is influenced byhystculture, environment, politics, and
many other characteristics of the community. Thiapter contains descriptions of the

communities of James Smith and Shoal Lake.

3.1 The Cree Peoples’ History and Tradition

Cree omehiyawakpeople (historically also known as Kristineauxlig€inon,
Home, Nayhathaways, and others) inhabited a laog#gop of what is now Canada
(Figure 3.1). The boundaries of their lands werever changing, but at its greatest
extent, their territory extended from Lake NitcheguQuebec in the east to the foothills
of the Rocky Mountains in the west and from thetmem border of Saskatchewan
almost to the southern border (Skinner, 1911; Mbbaiem, 1940; Smith, 1981;
Honigmann, 1981; Preston, 1981; Darnell, 2001)eyldccupied nearly the entire
province of Saskatchewan, but were thought to bentemmigrants onto the Plains
region (Smith, 1981; Darnell, 2001). The Cree shfdgonkin cultural and language ties

with the many related groups in the area.



Sources: Franklin, 1823; Skinner, 1911; Mandelbal®40; Honigmann, 1981; Preston,
1981; Smith, 1981; Darnell, 2001

Figure 3.1 Location of areas inhabited by Cree [geoyper the last 500 years (original in
colour).



The Cree were a powerful people. They were febyettheir enemies and revered
by their allies. They had a peaceful dispositiomning alliances with the Assiniboine
and the Saulteaux, but were also fierce warria#]ibg the Inuit, Nadouessis and
Blackfeet (Darnell, 2001). The Cree first cam@idirect contact with Europeans in
1666, when Jesuit missionaries began their atteatgpreading Christianity to the Crees
having heard much about them from the Ojibway (Mdipgum, 1940; Honigmann,
1981). These attempts, however, were futile atiee remained semi-nomadic and

exhibited cultural resistance.

The Cree were divided into many bands and subdissibut there was one main,
relatively new, distinction between the Plains &whmpy Cree (similar to Woodland or
Eastern Cree) (Darnell, 2001). Cree people begg@ertmanently occupy the plains
during the Nineteenth Century (Mandelbaum, 1940nBig 2001). Until this point in
time, they had made hunting excursions onto theigsarom the woodlands but had not
yet permanently occupied these lands (Mandelba@d1);1Darnell, 2001). This
transition was driven by the European desire favbe pelts and the enterprising

endeavours of the Cree people (Darnell, 2001).

3.2 Treaties

Cree people began to show interest in treatiearsvthe end of the Nineteenth
Century. Many Cree leaders within the various Isdmelieved that treaties were the only
hope they had to maintain their people, while ctheewed treaties as inadequate
compensation and a means of subduing First Napeaples (McLeod, 2007: 5). All
leaders, however, wished to pursue peaceful mearmeaistence with the arriving

European settlers and their governments (McLeod72b). Treaties were agreements



between the Queen of England and the First Napeogle that framed their
coinhabitance of the lands that became Canada.Cidwven promised to provide
livelihoods for First Nations people and in retgettlers were ensured unperturbed

access to land.

The treaties that lead to the creation of Shoaklakd James Smith as Indian
Reservations are Treaty Five and Treaty Six regmdgt Chiefs representing the
ancestors of James Smith and Shoal Lake commuritylrars signed treaties with the
Crown of England while facing the loss of traditsbeconomies, epidemics and the
imminent in-migration of thousands of Europeanleett They wanted peace throughout
the transitions that were coming upon them andtfosvn wanted their land. They made
agreements that have been in place for nearly @aBsywithout many amendments. The
communities of James Smith and Shoal Lake as tleelgreown today would not exist if

it were not for these treaties.

3.2.1 Treaty Five

Treaty Five was signed on September 24, 1875 avdlpHouse by First Nations
with the Queen of England and the Government oDibminion of Canada. First
Nations in attendance included various Saulteahigg2wa and Swampy Cree bands
located within what became Manitoba and Saskatchewaepresentatives of the Pas
band of Swampy Crees included John Constant, J&woals, John Bell, Peter Bell and
Donald Cook — many of these surnames are still comim Shoal Lake today. In the
Treaty, they were promised 160 acres of farm lametch family of five. Due to the
shortage of farm land around the Pas, they wemggpldands around the Pas Mountain,

or what became known as Red Earth and Shoal Lake.terms of the Treaty are very



dated and include articles related to the appropnaf First Nations semi-nomadic
hunter gatherer culture into a more sedentary egravay of life. They were to be
provided with farming equipment and education inh@nge for all their rights to their
land forever, and were given five dollars eachrtsuee their good behaviour. The exact

wording of the Treaty related to the surrendeaofls is as follows (Treaty Five, 1875):

The Saulteaux and Swampy Cree Tribes of Indiansadiradher the Indians
inhabiting the district hereinafter described aefiried, do hereby cede, release,
surrender and yield up to the Government of the bamn of Canada, for Her
Majesty the Queen and Her successors forevehaill tights, titles and
privileges whatsoever to the...

The lands were delineated as follows (Treaty FI\8¥5):

Commencing at the north corner or junction of TiesaNos. 1 and 3; then
easterly along the boundary of Treaty No. 3 to"Hheight of Land," at the
northeast corner of the said treaty limits, a pdiaiding the waters of the Albany
and Winnipeg Rivers; thence due north along the '$4deight of Land " to a point
intersected by the 53° of north latitude; and tieemarth-westerly to "Favourable
Lake"; thence following the east shore of said liaks northern limit; thence
north-westerly to the north end of Lake Winnipegspthen westerly to the
"Height of Land" called "Robinson’s Portage"; themorth-westerly to the east
end of "Cross Lake"; thence north-westerly crosSkaxes Lake"; thence north-
westerly to the north end of "Split Lake"; thencath-westerly to "Pipestone
Lake," on "Burntwood River "; thence south-westedythe western point of
"John Scott's Lake"; thence south-westerly to twthnshore of "Beaver Lake";
thence south-westerly to the west end of "Cumbdrlaake"”; thence due south to
the "Saskatchewan River"; thence due south to din+west corner of the
northern limits of Treaty No. 4, including all teéary within the said limits, and
all islands on all lakes within the said limits,a®ve described; and it being also
understood that in all cases where lakes formrdagyt limits, ten miles from the
shore of the lake should be included in the treaty.

In exchange for this, they were provided resereesarming and the following
equipment to aid them in their new occupations gty &ive, 1875):
It is further agreed between Her Majesty and the Isalians that the following

articles shall be supplied to any band of the sadthns who are now cultivating
the soil, or who shall hereafter commence to catéwhe land, that is to say: Two



hoes for every family actually cultivating; alsoeospade per family as aforesaid,;
one plough for every ten families as aforesaice fnarrows for every twenty
families as aforesaid; one scythe for every faragyaforesaid, and also one axe;
and also one cross-cut saw, one hand-saw, onawjttse necessary files, one
grindstone, and one auger for each band; and atsgath Chief, for the use of
his band, one chest of ordinary carpenter's t@dés; for each band enough of
wheat, barley, potatoes and oats to plant the datuhlly broken up for
cultivation by such band; also for each band orleyai oxen, one bull and four
cows all the aforesaid articles to be given oncalidfor the encouragement of
the practice of agriculture among the Indians.

3.2.2 Treaty Six

One year later, Treaty Six was signed at Fortt@and Fort Pitt on August 28,

1876 and September 9, 1876 respectively by the IQoeEngland and the Government

of the Dominion of Canada and bands from the PlaimtsWood Cree tribes. The area

covered by Treaty Six is delineated as the follgi{freaty Six, 1876):

Commencing at the mouth of the river emptying ithi® north-west angle of
Cumberland Lake; thence westerly up the said twais source; thence on a
straight line in a westerly direction to the hed@oeen Lake; thence northerly to
the elbow in the Beaver River; thence down the sa@t northerly to a point
twenty miles from the said elbow; thence in a wdgtdirection, keeping on a line
generally parallel with the said Beaver River (abtive elbow), and about twenty
miles distant therefrom, to the source of the saier; thence northerly to the
north-easterly point of the south shore of Red Dede, continuing westerly
along the said shore to the western limit theranfl thence due west to the
Athabasca River; thence up the said river, agéesstream, to the Jaspar House,
in the Rocky Mountains; thence on a course soustedg, following the easterly
range of the mountains, to the source of the mandh of the Red Deer River;
thence down the said river, with the stream, tguhetion therewith of the outlet
of the river, being the outlet of the Buffalo Lakleence due east twenty miles;
thence on a straight line south-eastwardly to tbeatimof the said Red Deer River
on the south branch of the Saskatchewan Riverctheastwardly and
northwardly, following on the boundaries of thecteaconceded by the several
treaties numbered four and five to the place ofrbegg.

In exchange for this land the Cree people were medna little more than the Treaty

Five bands. They got a square mile of farmlandcetarh family of five, schooling, more

annual money for supplies and equipment as follgwsaty Six, 1876):



It is further agreed between Her Majesty and the salians, that the following
articles shall be supplied to any Band of the sadlians who are now cultivating
the soil, or who shall hereafter commence to catévhe land, that is to say: Four
hoes for every family actually cultivating; alseia spades per family as
aforesaid: one plough for every three familiesafasesaid; one harrow for every
three families, as aforesaid; two scythes and dmetstone, and two hay forks and
two reaping hooks, for every family as aforesard] also two axes; and also one
cross-cut saw, one hand-saw, one pit-saw, the sa&gelles, one grindstone and
one auger for each Band; and also for each Chigh&use of his Band, one
chest of ordinary carpenter's tools; also, for égahd, enough of wheat, barley,
potatoes and oats to plant the land actually brakefor cultivation by such
Band; also for each Band four oxen, one bull arasws; also, one boar and two
sows, and one hand-mill when any Band shall raiffeceent grain therefor. All
the aforesaid articles to be given once and fdioalthe encouragement of the
practice of agriculture among the Indians.
In addition they were promised that a medicine tivesild be kept by the Indian Agent
for use in times of illness. The exact wordindhad agreement leaves the First Nations to
sign away “forever, all their rights, titles andvyileges, whatsoever, to the lands included

within the...limits” (Treaty Six, 1876).

Many of the clauses and terms of treaties arkisoday contested. The meaning
of treaties was not culturally appropriate or ustierd by either party to the agreement.
It is likely that there was a misunderstanding lestwFirst Nations people and Euro-
Canadians on the land surrender clauses, as thmgaesghad differing ideas about land
ownership. The treaties were an attempt at segpeaceful relations between the two
parties in a cross-cultural partnership. They agashed the first part of their goal, but
failed at the second. Treaties contributed tatutsbnalized relationships where First
Nations people are often disempowered (Dyck, 199Eglected in the adherence to the
treaties is the intent with which the First Natidlisiefs signed, not as subjects but as

equals to the Queen.



3.3é-mayahkamikahlk(*where it all went wrong” or the Northwest Resisance of
1885)

é-mayahkamikahkvhich translates directly to “where it all wentomg”, was a
pivotal point in First Nations history in Canadéhe term refers to the violence that
erupted between some First Nations people aneérettlring a transitional period in
their relations. The event is otherwise knownhesNorthwest Rebellion of 1885 and
was sparked by starvation, segregation and theHattreaties were not working.
Facing adverse conditions, a few young, First Netimen took up arms against Euro-
Canadians at Frenchman’s Butte, Cutknife Hill ardoBhe (McCrady, 2001). They
were hoping to affirm First Nations’ resistancectdonialism and the conditions it was
imposing on them, but in fact only served to sttkag the colonial movement. After the
events of 1885, First Nations people were no loagg@roached by the Government of
the Dominion of Canada in an open and accommodategner, but were forced into
spatial, spiritual and cultural exile while Eurof@aian settlers depleted their land base

(McLeod, 2007:5).

Current vulnerability of First Nations communitghin Canada is shaped By
mayahkamikahkas this event further complicated treaty relatiops and sovereignty
matters. The manner in which colonial governmeetst with First Nations people
following this event has implications for them tgdas this played a major role in
defining their rights, freedoms and existence giadalized world. Many of the

conditions causing the exposure or lack of adamagacity in First Nations communities



that are discussed later in this thesis, such @soegic dependency, loss of culture and

marginalisation, partially result fro@&mayahkamikahk

3.4 Current Conditions of James Smith

James Smith is located southeast of Prince Albedtnorthwest of Melfort
(Figure 3.2). The reserve encompasses a totédkfrf and the Saskatchewan River
winds through the north end. The south side ofitrer is mostly prairie that has been
cleared and used for agriculture, while the noidle sf the river is mostly forest.
Community members mainly find their roots in thaiR$ Cree tribes that once hunted

buffalo in the area. The reserve is on lands utitejurisdiction of Treaty Six.

3.4.1 History

The James Smith reserve was once known as ForCarlze, a name taken from
a Hudson’s Bay Company post built in 1846 alongShekatchewan River (PAGC, 2004
- Figure 3.3). Fort-a-la-Corne became linked ®@arlton trail and was a major fur
trading post in the area. It was the gateway¢onhst and considerable amounts of trade
between Europeans and indigenous populations astutndigenous people used to
gather in the area to acquire ammunition for thées and other supplies (Meyers and
Thistle, 1995). Fort-a-la-Corne was situated ot now reserve land, but few

remnants of it remain.



Figure 3.2 Location map of James Smith (originatatour).



Figure 3.3 Map showing current communities and plastson’s Bay Company forts
surrounding the study communities (original in cw)o



According to Elder Clifford Sanderson, James Swidls the name of a chief at
the time of the creation of the reserve. His beotdohn Smith, also started a reserve in
the area. The latter was, however, called Muskptiieyband did not take his namesake.
Originally, the community of James Smith only coméal members from the James
Smith band (ICC, 2005a; 2005b; 2005c; 2007). ¥ were homogenous in these
respects than the community of today. Accordinglteer Mervin Burns, some members
of chakastaypasim band that originally took reserve around wleatame Fenton,
Saskatchewan, found their way to the James Sns#rve duringg-mayahkamikahlas
they were displaced by the turmoil that ensued (IZ@D5c). Their band was dispersed
all over the country, with reports of members bdowated on the Blood Tribe and Shoal
Lake reserves. The bulk of the fleeing tribe, hesvefound a new home on the James

Smith reserve, where they were taken in as refud€€s 2005a; 2005c).

Members of the Peter Chapman band also foundwegirto James Smith reserve
under much different circumstances (ICC, 2005)esE people originally were from the
Cumberland House reserve in the Treaty 5 area. CEmadian Government, in an
attempt to settle a land claim with Cumberland Hoasvarded the people new lands that
were not in their area (Raby, 1972). The new lameie located on the outskirts of the
already existing James Smith reserve. A migradiopeople eventually followed and

bands were amalgamated under the name James Smith.

In the 1970s band members decided that it woulddsé to dismember the band
and reform the original bands upon which the comiguwmas based (ICC, 2005a). The
community was in the midst of a land claim struggiat they thought would be better

pursued if each band sought their own lands indidig (ICC, 2005a). Against the



advice of the Elders, the community was divided ithiree — James Smith, Peter
Chapman and Chakastaypasin — and this revisioreha@ined that way ever since.
Throughout this thesis, the conglomeration of jpmiof these three bands as they

currently coexist is referred to as the communftyames Smith.

3.4.2 Climate and Vegetation

An analysis of the climate normals for the perioahi 1961 to 1990 for the
community indicates that the average annual tenyrergs 0.6°C. Temperature peaks in
July, averaging 17.5°C. The coldest temperataesiaging 20.7°C, are observed in
January. Average maximum daily temperature isvboéteezing until April, after which
it remains above 0°C until November. The commureteives an average of 424 mm of
precipitation annually. Highest precipitation amtsuare in July. The bulk of the

precipitation falls in summer (Figures 3.4 and 3.5)

Vegetation on-reserve varies from prairie in thetsdo boreal forest, part of the
Fort-a-la-Corne island forest, in the north. Vegien cover in this area has been found
to be sensitive to variations in climate moistur@ices (CMIs), such as precipitation
minus potential evapotranspiration (P-PET) (Hodi4, 1997). The zero isoline of
average P-PET falls roughly in this area (Hogg419997), defining it as the buffer
between grasslands to the south and boreal far¢isetnorth. This area has slightly
more moisture available for plant use (hence thetexce of boreal forest in the area)
than more southerly parts of the province, butghgless than more northern boreal

forests.



Source: based on National Climate Archive, 2005

Figure 3.4 Climate normals for the period from 1861990 for the community of James
Smith (original in colour).



Source: based on National Climate Archive, 2005

Figure 3.5 Seasonal climate normals for the pdrmt 1961 to 1990 for the community
of James Smith (original in colour).



3.4.3 Infrastructure

The community is dependent on groundwater foratslple water. Its water
system consists of five interconnected wells timakt @e pumped through a supply line to
a reservoir capable of holding 636.44 kilolitrésour separate cells, two with 204.57
kilolitres and two with 113.65 kilolitre capacitiesonstitute the reservoir. Water is
chlorinated here and then pumped to 87 house®itothn site and trucked to 145

households outside the town site.

There is an extensive road network in the areawdy¥er, most roads are not
paved and often succumb to seasonal degradatiotodaafall and runoff. The
community has a health centre responsible for mimedical treatment and community
health-related functions, but the closest hosstal Melfort approximately 30 km away
by road, 15 km of which is non-paved. There istzosl in the community offering
classes from kindergarten to grade 12. There 32eéhduses on-reserve for 1,093 people
(Statistics Canada, 2008a). Nearly all of the Besugquire maintenance or repairs and
21% have more than one person living in the sammrstatistics Canada, 2008a). In
Saskatchewan as a whole, only 12.7% of the hoesgsre maintenance or repair and

only 8% have more than one person living in theesamom (Statistics Canada, 2008c).

3.4.4 Demographics

The median age of the population is 21.6 yearss iElrelatively low compared
to a median age of 30.8 years for Saskatchewatigi8ta Canada, 2008a). The majority
of the population is under 20 years of age (Figu6¢ and people start having families
relatively young. There are concerns about thityabf these young people to properly

raise their family.



Of the 1,093 people on-reserve in 2006, only aB0&b has any knowledge of an
Aboriginal language (Statistics Canada, 2008anguage loss is more evident in
younger individuals, as 60% of adults have Creguage skills (Statistics Canada,
2008d). Even though 31% of community members Famfiood (Statistics Canada,
2008d), Elders report low levels of human capitahie form of TEK among community
members since current hunting practices vary darastifrom the traditional.
Approximately 57% of the total population over Jays of age does not have a high
school diploma (Statistics Canada, 2008a), whibé 8@ individuals in Saskatchewan in
the same cohort have graduated high school ($tatiSanada, 2008c). According to
Statistics Canada (2008a), there are no malesld®vgears of age still living on reserve
with university training and 3% of females in thshort have a university degree or
diploma. There are however, 18% of males and 3B&naales in this age group with

trades certificates (Statistics Canada, 2008a).

There are few employment opportunities on-reseiiee unemployment rate in
the community is 33.8% with a participation rates8f2% (Statistics Canada, 2008a). In
Saskatchewan, the unemployment rate is 5.6% wptrtécipation rate of 68.4%
(Statistics Canada, 2008c). Income levels on-vesare also low, as average income for
individuals over 15 years of age that work full-ins $26,345 and median income is
$25,408 (Statistics Canada, 2008a). For the patpllation 15 years and older, median
income is only $8,296 with 64.7% of total incomereserve coming from earnings,
32.9% from government transfers and 3.2% from ogberces (Statistics Canada,
2008a). In Saskatchewan, median income for afidtaver 15 years of age is $23,755

with only 12.8% of this from government transfe$sagistics Canada, 2008c).



Ties between livelihood and climate are not obsitam these statistics.
Recreational hunters within the community supplentiesir diet with wild game, but
many individuals rely on the local store for imgattfood. The lack of involvement in
industry centred on primary resources speaks téatti¢hat these people are not relying
on climate dependent resources to earn a livirtgesancestors once did. Only 35 of
the 320 adults employed report involvement in adtice and other primary resource
based industries (Statistics Canada, 2008a). ibnvetls are more dependent on social
assistance programs and funding for governmenéegi®jas 50 of the 320 adults
employed have occupations in social sciences, éidncgovernment service and
religion (Statistics Canada, 2008a). The majaftgccupations are related to sales and
services (33%), in particular health care and $seevices (17%) (Statistics Canada,

2008a).

Vulnerability to climate is, however, demonstraiedhe lack of employment
opportunities, low income, lack of education ansslof traditional language skills as
these conditions limit the ability of community mieens to cope with changes in climate
and variability and increase their exposure todtssnuli. Many residents on the
reserve live in impoverished conditions, dependensocial welfare to sustain their
meagre existence. To find work, many people wdeldorced to leave the reserve, but
the lack of education limits the opportunities méserve as well. On-reserve, traditional
culture and language are becoming scarce. Residemiocked into a system where they
are marginalized spatially, culturally and econatic Many individuals are stuck

living in poverty with limited opportunities.



3.5 Current Conditions of Shoal Lake

Shoal Lake is located about an hour east of Nipawi Highway 55. This tiny
reserve encompassing 15 kis located on the edges of the Pakwaw or Shoas laakl
thus adopted this name (Figure 3.7). Reserve et tands in the area are quite
swampy and wet most of the year. The area proyda®e hunting grounds for moose
that feed in the shallow waters and ducks thathesd¢ake as refuge. Many species of
fish are also found in the lake, providing entemaent and sustenance for community

members.

3.5.1 History

Shoal Lake and its neighbouring community, Redl;avere once the same
band. They were known as the Pas Mountain, theeredra HBC trading post in the area
(Figure 3.3). This band originated from peopl¢ha Pas, Manitoba, who came to the
area after it was deemed suitable for reservedaliie proximity to the Pasquia Hills and
greater availability of land suitable for agricutlcompared to other nearby areas (Raby,
1972). This area is known as sipanokand extends over 1,200 kmThe bands have
kept close ties since they split into separatervese Shoal Lake people speak an ‘n’
dialect of Cree common in the Swampy tribes, wRiéel Earth people speak the same

dialect but pronounce certain sounds slightly déie.



Source: Statistics Canada, 2008a

Figure 3.6 Community age profile for James Smitig{pal in colour).



Figure 3.7 Location map of Shoal Lake (originataiour).



The local account of the development of the resiras follows. There was an
influential medicine man acting as chief at thedtiof confinement to reserves. His name
wasosawaskmuskwar Yellow Bear and knowledge of his many powerghbo hunting
and in the supernatural, were known throughoutatka. One dagsawaskmuskwand
his band were confronted by an Indian agent as¢bheyed on current reserve land. The
agent, armed with a double barrel shotgun, dematidgdhe chief mark the territory that
was to be their reserve. He had been commissioypdlde Government of Canada to
document territories taken by First Nations pe@deeserves. On this day he was
especially testy, and commanded Yellow Bear to vaatkund the bounds that he would
like to take as their own. Yellow Bear showed tagure with this task and was not
about to be ordered around as he was chief in thass. With little patience, the agent
quickly aimed his shotgun at Yellow Bear and comdeghhim again to march around
the bounds of his reserve. Yellow Bear was coregélb obey and started his hike.
Being a man of many powers, Yellow Bear was abledtk with great speed around the
area. The Indian agent was finding it ever indregyg difficult to match Yellow Bear’s
stride and at gunpoint ordered him to slow dowretand time again. Yellow Bear’s
ability to mark territory was greatly impeded by tsluggishness of the Indian agent, and
because of this, the reserve is small. This stocyedited to the old people who live on

the reserve today. The reserve size is also tetatthe population on the date of survey.

! This account was conveyed to the researcher byeraums individuals in the community, including Edgar
Cook, Joe Bear, Betsy Head and Charlene Flett.



3.5.2 Climate and Vegetation

Climate normals for 1961 to 1990 show maximum giéadion in June and July
(Figure 3.8 and 3.9). Temperature also is higleshg these months. Average daily
maximum temperatures are above 0°C during Apr@¢tober. They drop below
freezing once again in November and remain thetieéthe following April (Figure 3.8
and 3.9) Seasonal variations in temperature ardgitaion range from approximately -

20°C in winter to +20°C in summer, and from 50 nmmwinter to 200 mm in summer.

As in James Smith, vegetation in the area is seagsih moisture availability
(Hogg, 1994, 1997). There is slightly more watessgnt in the area, as the community is
found in a low lying region of Saskatchewan atlthee of the Pasquia Hills (SIR, 2005),
and as such, the area tends to collect water. xfofrtboreal forest and wetlands are
found throughout the reserve, hence the designafitie people that live here as

Swampy Cree.



Source: National Climate Archive, 2005

Figure 3.8 Climate normals for the period from 1861990 for Shoal Lake, SK
(original in colour).



Source: National Climate Archive, 2005

Figure 3.9 Seasonal climate normals for the peromah 1961 to 1990 for the community
of Shoal Lake, SK (original in colour).



3.5.3 Infrastructure
Drinking water from McVee Creek is treated witHarine and allowed to settle
for three days. Turbidity is a problem; the plaften breaks down due to its inability to

keep up with the demand for water.

There are few roads in the area. The communityasever, connected to
Nipawin and the Pas, Manitoba by the newly upgradigthiway 55. There is a health
centre in the community, but most medical treatnmemst be sought at the hospital in
Nipawin that is 100 km away. A school in the conmityioffers classes from
kindergarten to grade 12. There are 95 housesAfoipeople and almost all of the
houses require maintenance or repairs (Statisacada, 2008b). Poor housing
conditions and crowding are concerns as 37% ofldwslhave more than one person

per room (Statistics Canada, 2008b).

3.5.4 Demographics

Most community members are below the age of 2§uffei 3.10) and the median
age is 16.9 years old (Statistics Canada, 2008host all residents of Shoal Lake have
knowledge of an Aboriginal language (Statistics &#m 2008b) but Elders in the
community report TEK is low amongst the youngeregations. Other forms of human
capital are low as well, as there is 64.5% of tbeutation over 15 years of age without a
high school diploma (Statistics Canada, 2008b)ly ®r5% of the population over 15
years of age has a trades certificate and thenecaneembers who have obtained a

university degree (Statistics Canada, 2008b).



Employment opportunities on-reserve are few. dmemployment rate is 31.8%
with a participation rate of 35.5% (Statistics Caama2008b). Income levels are
extremely low, with average income for those oveéars of age with full-time work
being $17,148 and median income being $13,024i¢8¢tat Canada, 2008b). For the
total population 15 years and over, median incoaness5,648 with 59% of total
community income coming from earnings, 40% fromegowent transfers and 1.8%
from other sources (Statistics Canada, 2008b). mibst prevalent occupations are
related to sales and services, with 33% of workmagviduals employed in these areas
(Statistics Canada, 2008b). Of this 33%, 28% meducational services (Statistics
Canada, 2008b). People in Shoal Lake are pooh@tly dependent on government

programs to maintain their households.

These statistics detail the lack of economic amddm capital to aid in adaptation.
Local livelihoods are partly supplemented by triadial harvesting practices, which
complement non-traditional food sources. Changnagket conditions has eliminated
trapping as a viable industry and forestry emplayly a few community members.
Employment with projects and programs funded frastsiole sources and social
assistance are the major means of providing fosélooids. Vulnerability to climate
change manifests through the poverty and lack tbog available to residents of Shoal
Lake. The current institutional framework does altiw them access to natural
resources, such as forests, that they could indigpely develop into industries, such as
forestry. Their adaptive options are largely defsnt on the ability of outside funding
agencies to approve programs related to commuaaitiinand development. The

community has however demonstrated the strengthiesilience of its people in the



preservation of the Cree language and culturdbdi#s amongst its people. These serve
to increase pride and social capital in the comtyustrengths often applied to deal with

problems that arise (as discussed in Chapter 5).

3.6 Important Formal Institutions Identified by Com munity Members

Key external institutions were identified by commity members throughout the
course of the research. It is important to desdfilese institutions, in order to fully
understand their role in community vulnerabilifhere were six main institutions
identified by community members in the both commtiesi (1) Thendian Act (2)
Indian and Northern Affairs Canada; (3) Canada Nege and Housing Corporation; (4)
Saskatchewan Indian Gaming Association; (5) Feneratf Saskatchewan Indian

Nations; and (6) Prince Albert Grand Council.

The role of these institutions in affecting comntyinulnerability varies
depending on the nature of the institution. Sosneh as Indian and Northern Affairs
Canada, Saskatchewan Indian Gaming AssociatiolfCandda Mortgage and Housing
Corporation, provide the communities with fundingaddress the needs of individuals.
These institutions play major roles in determinggess and allocation of resources
throughout First Nations communities, thus playitgl roles in adaptive capacity and
also exposure, as their mandates can serve tothmitmpacts of certain stimuli on the
health of communities. Often local institutions¢l as band governments, work together
with these external institutions to provide necgssarvices to community residents.
The exact nature of how these institutions affeetwulnerability of Shoal Lake and

James Smith is further discussed in Chapter 5.



Source: Statistics Canada, 2008b

Figure 3.10 Population pyramid of Shoal Lake (oraiin colour).



Others within the list, such as Prince Albert Gr&ouncil and the Federation of
Saskatchewan Indian Nations, provide some admaniiger and organizational support to
local band governments, and as such affect adapdipacity exposure to various stimuli.
These modern First Nations institutions are a meéaslaptation to the Euro-Canadian
system. They give testimony to the abilities abFNations within Canada to unite and

work together towards their shared goals of equalithin Canada.

The final institution, théndian Act defines how the Canadian government views
and interacts with First Nations peoples. The Fadeovernment asserts its control over
First Nations people with this piece of legislatenmd defines their place in Canadian
society. Many of the conditions detailing exposane adaptive capacity discussed in
this thesis are partly related to tinelian Actas it formed the basis and made legal the
economic and cultural marginalization of First Mas people throughout Canadian

history.

3.6.1 Thelndian Act

Thelndian Act(Canada, 2001) is legislation through which the&€oment of
Canada has framed much of its interaction withtMiegtions people. It was originally
enacted in 1850 as a means of defining and detergwho was an Indian and to what
band they belong. There have been many amendiioetiits Act over the years as the
meaning of Status Indian and band membership azenstant flux with Canadian

society’s views on equality and tdharter of Rights and Freedor(Sanada, 1982).



3.6.2 Indian and Northern Affairs Canada (INAC)

Indian and Northern Affairs Canada is a federglagiement responsible for
mandating Indian and Inuit Affairs and Northern Blpment, aiming to support broad
economic and social development towards sustairaataléhealthy Aboriginal and
northern communities. The Northern Developmentdassdeals mainly with the
territories and is derived from tliiepartment of Indian Affairs and Northern
Development ActThe Indian and Inuit Affairs mandate is develbf®m thelndian

Act

The Indian and Inuit affairs mandate gives INAdgdiction over much of the
interaction between the Federal government and Rasons communities. One of the
major responsibilities of INAC is the negotiatiohcomprehensive and specific land
claims. Land claims have been submitted by bothroanities. This topic is of utmost
importance to local governments and community memlaad has been for much of the
last century. In addition, claim settlements anplemented and managed by INAC,
making it the foremost department within the Goweent of Canada that interacts with

First Nations people in dealing with land dispu@anada, 1993).

The terms upon which First Nations communities segkgovernance are also
regulated by INAC. INAC acts on behalf of the Gowaent of Canada in determining
how self governance initiatives can be realize&tklf governance is a strategic move by
many First Nations communities to maintain cultanel improve conditions on-reserves.

This move, in effect, removes them from the bureazicin which they were cast by the



Indian Actand may serve to be an adequate means of copihgwrent institutional

exposures.

Further roles of INAC include the delivery of sex®$ to First Nations
communities. Many services that would typicallydsdivered to non-First Nations
communities by provincial governments are provitte#irst Nations communities by
INAC. Among these services are education, housioghmunity infrastructure and
social support. This jurisdiction includes all t8&lndians on-reserves, giving INAC
executive control over many necessities withinAberiginal communities.
Communities are dependent upon INAC for fundingdgelop the aforementioned
services, which, as is the case with James SmdtSaoal Lake, often puts them at a

disadvantage.

3.6.3 Canada Mortgage and Housing Corporation (CMHGQ

Canada Mortgage and Housing Corporation is themathousing agency in
Canada. CMHC facilitates housing projects by puga number of avenues. The
agency partners with various community organizajaron-profit agencies, the private
sector and all levels of government in attemptsravide quality housing for all
Canadians. Part of the agency’s mandate is tage@dequate housing conditions for
indigenous peoples on and off reserve. It doesttitough many programs aimed at
addressing housing concerns for First Nations me@@PMHC, 2008). Communities,
including James Smith and Shoal Lake, rely in parCMHC loans and funding for

housing and renovation projects.



3.6.4 Saskatchewan Indian Gaming Association (SIGA)

Saskatchewan Indian Gaming Association is a nofitmharitable organization
which strives to provide employment opportunitiasl @conomic growth for First
Nations people and communities. SIGA is the mamege entity created to develop,
conduct and operate on-reserve casinos. It waspocated in January of 1996 under
The Non-Profit Corporation Act of Saskatcheveasna direct result of the FSHirst
Nation Gaming Acthat was passed in June of 1995. The act gaseNations people
the ability to operate casinos and other formsawhigg for charitable purposes. Four
casinos were opened in 1996, a fifth in 2007 asctth is scheduled to open in 2008.

This is indicative of the ventures’ success.

SIGA profits are divided three ways — 25% goetheoprovincial government’s
general revenue fund, 25% for the Community Devalept Corporation and 50% to the
First Nations Trust. The First Nations Trust furads distributed directly to First Nations
communities throughout the province. Both the samities of James Smith and Shoal
Lake obtain and utilize SIGA funds for communitypjects. Community Development
Corporation funds are allocated to various charitnethe vicinity of casino locations.
Provincial government general revenue funds ard usearious aspects of the provincial
budget. SIGA is regulated by the Province of Stdle@avan through the Saskatchewan
Liguor and Gaming Authority. All SIGA’s operatioase approved and overseen by the

province.

3.6.5 Federation of Saskatchewan Indian Nations (FS)
The Federation of Saskatchewan Indian Nationgrnseafederation of First

Nations. The FSIN represents 74 First Nationsask&tchewan and its mandate is to

#



uphold the covenant of treaties, support First&Netiand facilitate intercultural relations
amongst First Nations people and the rest of Can@tia FSIN finds its roots in a
number of other organizations with similar godiswas originally incorporated as a non-
profit organization, but throughout time it out gréhis definition. In 1982, the
organization was restructured and reworked to becGanada’s first Indian Legislative
Assembly and was no longer constituted as a nofitprd a league of nations acting as

a provincial level Indian government.

3.6.6 Prince Albert Grand Council (PAGC)

The Prince Albert Grand Council is the governimgyof First Nations in
Northern Saskatchewan. Both the community of J&meish and Shoal Lake are
members and within its jurisdiction. It consistsl@ separate bands in total: (1)Black
Lake First Nation; (2) Lac La Ronge Indian Band;k8nd Du Lac First Nation; (4)
Peter Ballantyne Cree Nation; (5) Hatchet LaketRiation; (6) Montreal Lake Cree
Nation; (7) James Smith Cree Nation; (8) Cumberldndse Cree Nation; (9) Wahpeton
Dakota Nation; (10) Red Earth Cree First Natior;) (Rturgeon Lake First Nation; (12)
Shoal Lake First Nation. PAGC strives to better dituation for these First Nations
communities by providing social programming, ecoimptanning and opportunities for
growth at the community level. PAGC acts as aamegjilevel government to interface

between reserves and FSIN.



CHAPTER 4 CHANGES IN SITES OF TRADITIONAL IMPORTANC E

“He thinks he was 7. He was standing there wheg there unloading and they
busted open some orange balls and they picked sprhat some were in the water.
They even dropped a sack of flour in the water dly picked up the flour. | picked
up the orange balls and it cracked. There was watet | tasted it. And it was sweet.
| tore it open and ate it. Boy it was good. Theyengranges. [LAUGHTER] That

was his first taste of an orange!” - Respondent

One constant in the lives of community members gadtpresent is change. Many
changes in the land have been observed and havanied community response.

Adaptability was a tried and true means of surviealraditional peoples in the area.

Documenting change in the environment is an impopart of community
vulnerability assessments. Traditional teachirftgnospeak of the connection between
human beings and the land. Documenting the wayshioh sites of traditional use have
changed and how the community has responded agrattto understanding the ways

that human and environmental vulnerabilities tongfeamanifest and interact.

Data on many sites of traditional importance werected in both communities
over the course of the research. As mentionechap@r 2, this database includes
photographs, digital voice recordings of interviewisleo footage of interviews, GPS
points and GPS routes. This information was coeapihto a GIS and delivered back to

the communities.



4.1 James Smith

Once used for traditional harvesting and spiriadivities, the James Smith
reserve has become mostly a site of agriculturestoy and diamond mining. The south
side of the Saskatchewan River was once coveré¢kidlybrush and used for hunting,
trapping and other traditional activities. Now maxf the larger trees are dying
throughout this part of the reserve (Figure 43piritual and cultural areas are scattered
throughout this section of the reserve. Certaispaere once used as meeting grounds
for the different bands in the area. Once a yk&n@bands would meet at this location
and exchange information about medicine, animalfations and spiritual affairs, and
also goods used to hunt, trap, fish and heal. Wighntroduction of agriculture on the
prairies, most of this land was broken and usegtdav cereal crops or run cattle.
Originally, the reserve people were active in thdustry, but have since been replaced
by Euro-Canadian farmers as nearly all the lanéased to outsiders. Only one on-
reserve farmer remains in the community. All resis of the reserve live on the south

side of the river, either in the townsite or spreation the land.

The north side of the Saskatchewan River is datieFort-a-la-Corne island
forest. Traditional peoples used this area to huap and gather medicines and berries.
Much of the health of the ‘old people’ or the anoes of current community members is
attributed to their reliance on the forest to pdeviood and medicines for the people.
There are still some hunters and gatherers inahenunity, but few use the medicines
for fear they have forgotten the proper technicpfespplying them. Forestry is active

within this area and there have been recent deredafs towards a full-scale open pit

#!



Figure 4.1 Stand of dead trees (original in colour)



diamond mine, which will jeopardize local plant eaardmal populations. Hunting and
trapping is at stake in this area as hunters, &appnd the animals themselves are pushed
out by increasing developments. Ancient knowledig@edicine risks being lost as

many of the medicinal plants will be dug up angtiised in search of the diamonds that
lay buried beneath them. Some community members bagan to work at the diamond
mine. Often workers are required to stay at theengiuring their shifts, placing strains

on marriages and family life.

4.2 Shoal Lake

Shoal Lake reserve lands were once used for ivaditharvesting practices,
some of which have continued to present day. Midhe reserve is under water, with
inundation along the shore dependent on the wetifeébg year or particular season.
Figure 4.2 shows an example of the seasonal vhtyati lake level. Wildlife can be
found throughout reserve lands, as the swamp aedtfprovide food and shelter for
moose, ducks, fish, beaver, muskrat, fisher, oténk, wolves, bears and other species
of wildlife. Hunters use the water to travel byabamaking transportation around the
reserve quick and easy. In days gone by, canoestive principle means of

transportation on the water, but they have sinem beplaced by power boats.



Figure 4.2 Seasonal variability of lake level (amag in colour).



Forestry was developed on-reserve and surrouradeegs. Many community
members used to work in forestry camps to supplétherr income from trapping.
Currently, the younger generation is not as agtiiéis industry as their grandparents
were, as on-reserve forestry has ceased and mubbk &bour in surrounding areas has
been mechanized. Employment for reserve membesrcaise and reflects the lack of

forestry and other industries in the area.

Agriculture was developed in the area during time tof treaties and lasted into
the middle of the 20th century. Community memhesad the land to grow potatoes and
raise a few livestock. Plenty of hay fields oneme® used to produce quality feed for
animals. Many of the hay fields and potato gardesame flooded with water after their

retirement from agriculture.

4.3 Potential Use of Database

The documentation and compilation of spatial kremlge on the mapping DVD is
a valuable asset to the communities. Local ardittoaal knowledge is captured and
embedded throughout the maps in the form of vidgmsing youth to teachings
concerning change and community response in aitarnform. Watching movies on
DVD is a common pastime for youth in the communitost DVDs are produced far
from northern Saskatchewan and contain valueslades that are often at odds with
traditional teachings. Local community members Blters star in the videos found on
the mapping DVD. Youth can view familiar faces dissing culturally relevant topics
and conveying messages passed down for generafibasnapping DVD is a means of
exploiting technology to improve continuity of knlmelge and values within the

communities.

##



Youth may gain respect for the words of their Esd@hen they see them on television.
Deeper appreciation for the teachings of Eldersbheaabtained when presented in this format.
The inclusion of videos captured on the land shbalde a similar effect. Youth may wish to
visit and experience firsthand the areas and pestiscussed by their Elders in the video. The
importance of the land and connection to it cabdtéer understood by youth when the

landscape is presented alongside teachings.



CHAPTER 5 CURRENT VULNERABILITY

5.1 Current Exposure and Adaptive Strategies

Current exposures, adaptive capacities and vibrigies are related to past
events. Following-mayahkamikahkCanadian assimilationist policy worsened (Dyck,
1991; McLeod, 2007). Although missionaries anceadhhad been attempting to convert,
or ‘civilize’, Indigenous people for centuries, teeents of 1885 solidified their aims
(Dyck, 1991; McLeod, 2007)néhiyawakwould then have to face residential schools and
the shattering residual effects they had on fansitynmunity, and culture. During this
research, residential schooling came up in contiersawith the Elders, who, at times,
were moved to tears when remembering all that kbstyas a result of their imprisonment
in the residential schooling system. Particulargnificant to the Elders were the
tensions within communities, disintegration of itechal family structures and the
struggle to acquire the means of raising childegd erosion of cultural practices and
languages that are seen resulting from residestttadols. Important to note here,
however, is the way in which Elders discussed #gmative impacts of residential schools
alongside any positive impacts they perceived, sischaining valuable skills and
knowledge while at the schools despite the sometimaesh treatment. Their ability to
stay positive is a testament to their strength,amdnportant capacity to cope with
change. Reliance on values, beliefs, and intdrmaadan capacity to stay strong and
positive in the face of change has been documerstesh important coping strategy

within these communities in other research as (ithineet al, 2007).



The perceived inferiority of Indigenous people€@nada by Euro-Canadians is
well documented and has shaped the nature of nmé@nactions between these two
groups (Dyck, 1991). When Europeans first arrive@that became Canada they sought
economic partnerships with First Nations peoplé¢,ai&p wished to teach them the
‘civilized’ way of life (Dyck, 1991). Many Euro-Gedians with good intentions have
since attempted to lead First Nations peoples dbvwmoad to ‘salvation’, but have in
fact helped to create many of the problematic siuna in which First Nations people
currently find themselves.

Coercive tutelage over the last few centuriesiinaaght First Nations people face
to face with many challenges, including culturajregation and identity loss. The
failure of Euro-Canadians to respect the belietsldastyles of their hosts in the New
World places First Nations people at a disadvantaten dominant Canadian culture.
Euro-Canadians sought out to teach and to ‘helst Nations people to overcome their
‘savage’ lifestyles without recognizing the valdg=a'st Nations’ knowledge and ethics.
Many of the damaging programs, such as residesttaoling, were a result of the will

to ‘teach’ (Dyck, 1991.

Current exposures and adaptive strategies werenugted from the perspective
of community members. The summarized results seeented here. Complete tables of

exposures and adaptive strategies can be foungperdix F.

5.1.1 James Smith
Exposure in James Smith is related to a numbessaks, which also serve to
constrain adaptive strategies, including sociabfems, poverty, lack of employment

opportunities, poor housing conditions, dependeamcexternal sources of funding,



health, ineffective institutional arrangements, ipeealth, and threats to traditional
values. The constant struggle against social prob) such as drug and alcohol abuse,
violence and gangs, drastically increases expdswkmatic and other stimuli.
Community members involved in unhealthy activitiedy serve to impede attempts to
cope with other forms of stress. Poor housing tmms$ and overcrowding place added
stress to health. Impoverished conditions and tdakmployment opportunities on-
reserve limit the amount of economic capital aldédor application in adaptation
projects and lock the community into a system gqifeshelence on the federal government.
Further constraining adaptive response is the sn@fuof a third party financial manager
put in place by INAC to manage debts incurred vmus corrupt local governments’
mismanagement of appropriated money. The managse'ss to allocate the use of
INAC funding on-reserve and help reduce debts,espast local governments were
misusing funding allocations that left the bangaor economic condition. Current local
governments find themselves at the discretion ethird party manager, but also must
cope with divisions amongst themselves and in tt@mnmunity. Often the band is led in
three different directions by local governmentskim@ concise and unified action
difficult. Furthermore, some of the Plains Cre#ue, including language, has been lost
in the community and replaced with foreign attitsided traditions that can favour
unhealthy activities. Gangsters, violence and ysleyment are glorified among the
youth who often prefer these sorts of lifestylesraheir Cree heritage. Elders are often
lost before they can pass of their cultural knowkdue to poor health from diabetes and

other ailments.



5.1.2 Shoal Lake

Exposure and adaptive constraints in Shoal Lakeedated to poverty,
dependence on external sources of funding, lagogfloyment opportunities, loss of
traditional culture, poor health, housing condii@and social problems. One major
difference between Shoal Lake and James Smitleialihity of local institutions in
Shoal Lake to effectively and efficiently cope witlmate- and health-related stresses by
applying social capital (see Section 5.2.2). Piyyéack of employment opportunities
and dependence on outside sources of funding iliraajor problems in the community,
but local governments are attempting to developraadage industry in the area to
ameliorate the situation (see Section 5.2.2). &@eoblems, including gangs, violence
and substance abuse, are plaguing the communityelance on traditional culture and
teachings has proven effective in alleviating th&tsesses for some individuals.
Although Elders report significant losses in cudtuihe community has organized family
camps, canoe trips and cultural exhibitions to pegpnote traditional lifestyles and
values to youth and other members of the commuamityto sever their dependence on
drugs and alcohol. The quality of health on-resaeswdecreased by diabetes, obesity and
overcrowded housing conditions, but community mersbave organized training and

healthy activities in attempts to alleviate hegltbblems.

An example of the changing nature of exposur&éncommunity is illustrated in
the way coping with floods has changed. Commumig&ynbers often had to adjust their
campsites in response to flooding in the past. ddswere sometimes abandoned as well
when surrounded by water, and campsites furthen thee Pasquia Hills were favoured.

Traditionally, Cree people were semi-nomadic armisibmed to moving in response to



many stressors, including floods. Today, the comitgthas lost their mobility, making
moving in response to flood more difficult. Theg attempting to deal with floods in a
more sedentary manner. Ditches were constructdovéot melt water coming from the
Pasquia Hills in the spring from the community. didlooding has been avoided with
these ditches, but the high water table combinéld wcreased amounts of moisture in

the area still cause flood problems in the comnyunit

5. 2 Discussion of Current Vulnerabilities

5.2.1 James Smith

Since this is a vulnerability assessment to clemditange it is necessary, first, to
characterize the community’s vulnerability to cltmand, then, describe the ways that
these vulnerabilities interact with others. Théemed data have demonstrated the
community’s clear vulnerability to climate. Althgli not necessarily the most pressing
of its concerns, the community is unable to cop wertain aspects of its climatic
exposures despite the mild stresses they cause mohkt apparent exposure to climate
results from heavy rainfall or spring runoff, whithnslates into an excess of surface
water. This causes poor road conditions and tiaefhg of basements and the town site.
Improving road conditions is difficult without pang the road surface. Gravel roads span
the reserve and covering them with asphalt is rexttiral. Roads are passable for much
of the year and only become treacherous when wenglthe spring, summer and fall.
Paving is simply too expensive to warrant and comtgunembers have adapted to life
on the muddy roads for day-to-day activities. Myiddd impassable roads, however,
become a problem when a community member requiesBaal attention beyond the

abilities of local practitioners and is forced ek treatment in Melfort or Prince Albert.



Muddy road conditions can severely impede travlicivmay result in the loss of a life.
Since much drinking water delivery to householdsues via truck, poor road conditions
for extended periods of time (5 to 7 days) can disi water supplies. However, roads
have usually become passable by the water trugkbeifore the need for water in

households becomes pressing.

Flooding could be largely avoided if proper drgeavas constructed and
maintained. The lack of functioning culverts caliseost of the problems with flooding
in 2007. There were two main issues contributothis problem: (1) a lack of access to
adequate funding to build drainage infrastructaeable of handling water levels; and
(2) a lack of attention to maintaining existingidege systems. The first problem relates
to the band’s current political and institutionarhework. As mentioned earlier, INAC
funding for such projects is managed by a thirdyparanager who is reported to be less
concerned with drainage in the community and moreerned with debt reduction. The
money that is set aside for public works by thedtiparty manager is also split three
ways and distributed to three different public wedepartments to accommodate the
current political state of the community. Coopienatbetween these departments was
rarely cited during the research. Each departreesits drainage infrastructure separately
with limited buying power and none is capable ajuadng such infrastructure. The
second issue is the common questions of who deesdrk and who pays when matters

such as these arise.

The community has shown great resilience witheetpto its water supply.
Contamination problems sometimes arise, but theypssmptly and efficiently dealt

with. Concerns with water availability rarely occand if they do, are related to the



function of infrastructure as opposed to physicargities. The system is designed to
accommodate the inoperability of certain partsroprporating multiple parts with the
same function. For example, the operation of twmps for transporting water from the
treatment centre to the reservoir avoided probhertiswater availability in 2007 when
one pump was damaged and needed repair. Thepathgr was capable of supplying

adequate water for the community’s needs.

The community’s dependence on social assistarugrams to secure livelihoods
presents a vulnerability to climate. The presesfcgich programs relieves some
exposure to climate; community members are no lodgpendent on the climate for
securing their livelihood. On the other hand, thpacities developed over the
generations to cope with climate have been lostfargbtten. In thaikan otiresearch,
the example given was how community members nodibolgop wood, a once necessary

task in the struggle to keep warm in the harshevan(Figure 5.1). They now have to



Figure 5.1 The changing nature of exposure follgnadaptation to the welfare system
(Ermineet al, 2008) (original in colour)



depend on heaters and other technologies. Chamgjes natural environment no longer
affect the ability of the majority of community méers to make a living, but limit
capacities to cope with such changes. Many ofrdudtional strategies, such as work
ethic and spirituality, have been lost (Ermetel, 2008). Work ethic refers to the will
of individuals to work hard to earn a living andsaassed to proactively cope with
stressors (Erminet al, 2008). Spirituality refers to a set of moralattefine respectful
relationships with the environment and betweenviddials (Erminest al, 2008).
Spirituality was the source of strength duringidifft times and often gave individuals
the will to persevere (Ermingt al, 2008). The community has developed an existence
based on dependency, as opposed to capacity,iaartbestors had. Social assistance
programs do not produce an abundance of wealthnitile community. Poverty is
common amongst residents and is simply a facftefdr those who wish to stay on the

reserve.

Exposure to social problems only exacerbates tdéiraad environmental
exposures. Some members are caught up in drinftling, abuse and gangs, which
translates into violence and other inhibiting atpteeses. These individuals not only do
not develop their own capacities to deal with clienand environmental change, but
restrain other community members from developingacéies. One respondent noted
his inability to hunt following the murder of hisdiher during a party at a local
household. He was accustomed to hunting with tathler and could no longer hunt
after his brother’s death. A long line of huntiwgd gaining knowledge of the land was

stopped in this instance by this brutal crime.



Health problems are also major concerns for tmengsonity. They have been
largely incapable of dealing with health-relatep@sures. Traditional knowledge about
health is no longer functioning in the communitjlany Elders remember the traditional
ways, but are reluctant to practice these fornmm@dicine due to their dormancy for
many years. There were reports of a few commuméynbers who still provide
traditional treatments to individuals, but they ao¢ widespread. Healthy lifestyles are
often neglected. Obesity and diabetes are rangmahhealthy food choices are difficult

to find. Young children and the Elderly are thestnexposed to these health risks.

5.2.2 Shoal Lake
Shoal Lake’s vulnerabilities manifest very diffetly from those of James Smith.
Climate vulnerabilities are presented first anchthealyzed in light of other

vulnerabilities to clearly depict the state of temmunity.

Flooding is a problem for Shoal Lake as well, lmsults from different causes
than in James Smith. Exposure to floods resutts fproximity to the lake and
characteristics of the community. Under nomadestyles, people simply moved away
from flooded areas during times of increased wWatezls. They would seek game and
other resources in the Pasquia Hills or other sundong lands. The forced cultural shift
to sedentary lifestyles plays a major part in aagisihis problem, but is not the only
culprit. Elderly respondents noted the initialldpiof the people to live with the floods.
Their first houses were built with higher door stgmd did not have basements, and as
such, were not prone to water infiltration. Somgpondents remember staying in their
homes while water was surrounding them. The deslidnouses today is partly

responsible for the problem. If people did notdnasements flooding in their homes



would be less likely. Also, the poor quality m#és used in the construction of homes

can serve to worsen mold conditions.

The community is currently coping with floodingspite exposure. They have
partnered with Dalhousie University in the commatof a community development
project that has identified areas less prone tdilog and more suitable for housing
development. Once these areas were designatechrimaunity was able to obtain
funding for new homes in these areas from CMHCtduts good standing with this
institution. Shoal Lake fostered networks anddigés with institutions to cope with

climate in these respects.

Similar capacities have not been demonstrate@abwlith the water quality issue.
Inadequacy of the water treatment plant often capsablems with drinking water that
have not been sufficiently addressed. The commuiaks the resources to improve the
system and is dependent on outside funding soumtas)y from INAC, to promote
change. Despite efforts at creating synergy Wighdepartment there has been little
headway gained with regards to water issues. Aloegito interviewees, water protocol
group meetings with INAC have proven insufficiemfproperly characterize the nature of

this problem to the agency.

Water quality issues started affecting the comnyuemibund the same time as the
treatment plant was built. Before this, peopléetebn the lake and the Carrot River for
potable water. They knew where to go to get clearer and how to prepare it for
drinking. Reliance on the drinking water systermisome ways a maladaptation to

urbanization as it has caused a reduction in tiheben of options available for obtaining



clean water. Only one respondent reported coligatiater on the land as their ancestors
had. Many people simply do not know the proper teagrepare water found on-reserve
for drinking and are scared that if they try thaill get sick. Traditional capacities for
obtaining potable water have been lost and replactdtechnological capacities that

simply are increasing vulnerability to water qualgsues.

Similar maladaptation was discussed inrli@n otiresearch. Many of the social
problems that currently exist in the community e result of the peoples’ response to
the shift in lifestyle. Drinking and drug abusearg the youth was of particular concern
for the Elders (Figure 5.2) that see these asitieetdesult of unstable home conditions
and their now urban lifestyle. They are concerfoedhe ways in which it decreases the
capabilities of youth to deal with their problemBhey see a lack of the capacities, such
as spirituality, and intent that allowed them ameitt ancestors to cope with change
(Ermineet al, 2008) and fear that the reliance of youth ontad¢@and drugs will further

destroy their people.



Figure 5.2 Youth reliance on drugs as a resulixpbsure to lifestyle change produced by
instability in home life (original in colour).



Health problems affecting members of Shoal Laksedrom their sensitivities to
these problems, the degree of exposure to ill@st|ifestyle. Diabetes and obesity are
being worsened by lack of exercise and accessdithlydfoods, but are also aggravated
by the consumption of drugs and alcohol. The shaf@ommunity associated
methicillin-resistanStaphylococcus aurey€A-MRSA) is facilitated by crowded
housing conditions on-reserve. Community capacttiecope with such threats have
been demonstrated. Similarly as with the commuhityelopment project, health
research projects in conjunction with institutidrave identified those that are susceptible
to certain illnesses so that treatment can occlaré@roblems develop. Studies into
diabetes retnoscapy (the loss of sight due to thaba@and MRSA have successfully
identified and secured treatment for predisposdiiduals. These are examples of
fighting the symptoms.g., the ilinesses themselves) rather than the causedifestyle,
diet and housing issues), and demonstrate theiebitif the community to unite with

various institutions to confront its problems.



CHAPTER 6 FUTURE VULNERABILITY

6.1 Future Exposure/Sensitivity

Future exposures/sensitivities were assessedghiite development of future
climate scenarios for the communities and a litesasearch on expected impacts of
climate change. Climate scenarios were developeldth communities to gain insights
into the sorts of climates that the communities mgyerience in the future. Published
materials on the impacts of climate change on th&iP Provinces were scanned for
those that could potentially affect the communitiiss important to note that these
scenarios provide insights into mean shifts in alimconditions, but give little
indication of the climate variability to be expettas a result of these changes. Climate
variability is difficult to model using current nteids, but often is important in terms of
the vulnerability of human systems. The followprgsents the scenarios as well as the

lists of potential impacts and how they could afflbée communities.

6.1.1 James Smith

Future annual amounts of precipitation are expetdeise and be distributed
much differently throughout the year (Figure 6.1I).the 2020s, precipitation amounts
could potentially rise in all seasons. Springfalramounts are expected to increase in
the range of 10 mm. The strong increase in sypregipitation is expected to occur
throughout the 2050s and 2080s as well, by 40 mih2@rmm respectively. Summer
precipitation is expected to decrease in the rai@® mm in the 2050s and 40 mm in the
2080s. Precipitation amounts in the fall are eigxk¢o rise for both time periods by

approximately 10 mm. Neither of the scenarios poed using the CGCM3T47 model



accurately depicted past precipitation in the aaed,they were therefore not included in

this portion of the study.

Potential effects on the community from predigbeecipitation deal mostly with
flooding. If precipitation is delivered in intenskort-term events, soil infiltration is less
likely and runoff will be generated that could firtgl way into people’s homes. Road
conditions are also likely to be negatively affeichy the predicted precipitation levels,
as the increase in precipitation will cause roafbses to degrade and potentially become
impassable during wet times. More frequent maiter will be necessary in order to

prevent deterioration.

Projected mean daily temperatures (see Figure®@&@®) show subtle variations
from the normal (1961-90) into the 2020s, and npoosounced changes in the winter
and summer. Values are predicted to rise by apidely 2°C in both these seasons,
with annual averages expected to increase by appabely 1°C. More severe changes
are expected during winters in the 2050s, withaases of between 5° to 6°C. Annual
increases are approximately 2° to 3°C for thisqeerilncreases are more drastic
throughout the year during the 2080s, with annuatage values incrementing by 3° to
6°C. Analysis of climate change effects on mearimam and minimum daily
temperatures indicates that most profound changebenexhibited in the winter, as both

values are expected to increase significantly alledhree time slices.

There are other likely changes in the area asaie €limate. A diamond mine
proposed in the Fort-a-la-Corne forest will havengnempacts on the community. The

destruction of large tracts of forest is immindnit so is job creation. There will likely



be an increase in economic wealth of the commuatitiie cost of its forest. The mine
will be located in traditional lands that were useddhunting and gathering. Many
respondents already note the negative effectsisfimg diamond mine developments on
these activities (see Appendix F). These willljkenly be exacerbated as development

continues.

Economic capital could become less scarce inahentunity if the diamond mine
generates as many jobs and other opportunitiess@®jected. Definite increases in
average annual earnings of community members waeddr and bring monetary
prosperity to the community. There is, howevertheoside to these developments.
Elders generated discussion on the potential negaffects of the projected ‘economic
prosperity’ showing the darker side of diamond ndegelopments. The Elders fear that
the capacities of individuals to responsibly dedhwan increase in economic wealth have
not been properly developed. Increases in econamaith could potentially exacerbate
current negative conditions within the communitgis as drinking, drug abuse, unstable
families and violence, causing the destructiorhefdcommunity. Elders wish economic
affluence for their descendents, but hope thattweldes not spell out disaster for their

community.



Figure 6.1 Future climate scenarios of seasonaigtation for James Smith (CCCSN,
2007) (original in colour).



Figure 6.2 Future mean daily temperature at Jamegh the 2020s (CCCSN, 2007)
(original in colour).



Figure 6.3 Future mean daily temperature at Jamegh$ the 2050s (CCCSN, 2007)
(original in colour).



Figure 6.4 Future mean daily temperature at Jameth$ the 2080s (CCCSN,
2007) (original in colour).



Figure 6.5 Future mean maximum daily temperatudaates Smith in the 2020s,
2050s and 2080s (CCCSN, 2007) (original in colour).



Figure 6.6 Future mean minimum daily temperaturdgaates Smith in the 2020s,
2050s and 2080s (CCCSN, 2007) (original in colour).



6.1.2 Shoal Lake
Future climate scenarios were also produced mctdmmunity of Shoal Lake
using the same variables and time periods as aitied Smith. Other insights into

potential future exposures were gained from comtygunembers.

By the 2020s (see Figure 6.7), precipitationkslif to be higher in the spring and
lower in the summer and fall. Spring time values@rojected to increase by 70 to 90
mm, while summer and fall values decrease by 30amdh10 mm respectively. Annual
amounts may increase by 10 to 100 mm during thisge Similar seasonal changes are
predicted throughout the 2050s and 2080s with trdymagnitude and not the temporal
distribution of change varying. Due to the widaga of precipitation values projected, it
is difficult to gain any clear insights into thdesfts these changes may have on the
community. Flooding was the most relevant exposuregater quantity-related stimuli in
the past. If spring-time rainfall amounts increaseéhe models predict, these conditions

could potentially be exacerbated.

As with James Smith, summer and winter temperdtigares 6.8 to 6.12) are
expected to rise by 1°C and 2°C respectively, fi®@61-90 to the 2020s. Annual
temperatures during this period are expected t@ase by approximately 1°C. Annual
temperatures during these periods are expectedtease by 2°C for the 2050s and 3°C
for the 2080s relative to 1961-90. Warming is n@shounced during the summer and

winters of the 2050s, but occurs throughout the geang the 2080s.

Potential development of the oil shale industrgnsther change that could

impact these communities in the future. The baasldiready been approached by



potential developers in attempts to educate thetmosnthey would be affected and
discuss their role in such developments. As withdiamond mine in James Smith, these
developments would serve to create jobs and ecanwerlth in the community, but

possibly sacrifice the health and sustainabilityhef forest and wildlife in the area.



Figure 6.7 Future precipitation at Shoal Lake i 2020s, 2050s and 2080s (CCCSN,
2007) (original in colour).



Figure 6.8 Future mean daily temperature at Shakélin the 2020s (CCCSN,
2007) (original in colour).



Figure 6.9 Future mean daily temperature at Shakélin the 2050s (CCCSN,
2007) (original in colour).



Figure 6.10 Future mean daily temperature at Shalet in the 2080s (CCCSN,
2007) (original in colour).



Figure 6.11 Future mean maximum daily temperatu&haal Lake in the 2020s,
2050s and 2080s (CCCSN, 2007) (original in colour).



Figure 6.12 Future mean minimum daily temperatti®hoal Lake in the 2020s,
2050s and 2080s (CCCSN, 2007) (original in colour).



6.1.3 Climate Change and the Forest

The forest is important to both communities, tiadially and contemporarily.
Forests were the basis of the nomadic hunter-gatleceiture of the Cree people. In
conjunction with these livelihoods, deep spiritcahnections were fostered with the
forest environment. Forests still provide the grdsifor cultural activities. Changes in
the forest will cause changes in the communitied,dimate change is projected to
drastically affect forest in these areas. Foresgeccould be lost or significantly changed
in much of the area surrounding the communitiestdudrought, pests and an increase in

forest fires (Kulshreshthet al, 2001; Johnstoat al, 2001; Johnston, 2008).

There are many weather- and climate-related fadtat affect forest fires. The
frequency, size, intensity, seasonality, type awksty of forest fires are largely
dependent on climate and weather (Wheaton, 200/Bather has been identified as one
of the most important factors determining the ommnece of forest fire in western Canada
(Van Wagner, 1988; Hélgt al, 2001). Various climatic characteristics havaodieen
proven to affect fires, including temperature, gugation, humidity and wind speed and
direction (Flannigarmt al.,1998). As climate changes, so then will forestst Fire
occurrence and severity are both expected to iserdae to climate change (Bergeron
and Flannigan, 1995). Fire is important in deteing the vegetation composition of the

forest (Suffling, 1995; Johnston, 2008).

Forest insect and pest outbreaks are also affégtetimate change (Kuret al,
1995). The poikilothermic (having body temperasutteat vary with ambient
temperature) properties of insects make them seastt temperature (Flemming, 2000).

Warmer temperatures increase the reproductiorofatesects (Kingsolver, 1989). Cold



winter temperatures limit populations. Winter wargwwill reduce the effects of this
natural mechanism and insect populations will iase2(Williamset al, 2000) under

climate change (Kingsolver, 1989; Williarasal, 2000; Johnston, 2001).

Moisture stress will also produce change in thedbas higher temperatures
increase evapotranspiration (Johnstoal, 2001). Moisture availability determines the
limits of forest (Hogg, 1994; Hogg and Hurdle 1995he boreal transition is expected
to experience moisture deficits in the future (&tbnet al, 2001), reducing productivity

of species and thus forest cover (Johnston, 2008).

6.1.4 Climate Change and Water

Climate change is projected to impact water atadity throughout the Prairie
Provinces (Sauchyn and Kulshreshtha, 2008). [bhwedf the Saskatchewan River will
be affected by climate change as glaciers meltr@igo et al, 2006). Decreases in
stream flow are likely under future climates, bifticult to quantify based on the
complicated nature of their determinants (Pietimatral, 2006; Sauchyet al, 2006).
Shortages are likely in years with limited snowfallit increases in spring precipitation
may compensate (Sauchghal, 2006). Communities are more sensitive to deeieas
stream flow, as the rivers are used for transportaturing hunting expeditions (see

Appendix F).

Despite the increase in precipitation, droughtdikety to increase in intensity
and duration under climate change (Herringtbal. 1997). Elders in Shoal Lake
discussed how the last buffalo in the area digthiodt around the 1850s on account of

drought (Ermineet al.,2005, 2007). It is important to note the reporesilience to



drought demonstrated by the communities in the $93Wrought was not mentioned by

any respondents as currently impacting the comnasnitith any significance.

6.1.5 Climate Change and Human Health

First Nations peoples are expected to bear that lmfunegative health impacts
due to climate change (Sauchyn and Kulshreshtt@8)20rhey are not more physically
susceptible to illnesses associated with climagagh, but will likely be hit harder due to
a lack of access to medical treatment, poorershfuature, lower socio-economic status
and the fact that they are also faced with therabetgion of traditional lifestyles that has
already produced many health problems in Firstovatcommunities (Sauchyn and

Kulshreshtha, 2008).

There are numerous projected impacts of climaémge on human health in the
prairies. Increases in length and severity of ghtsi and number of forest fires increase
the occurrence of respiratory problems as theyeas® concentrations of dust and smoke
in the air (do Pico, 1986; Rylander, 1986; do Pk%92; Lang, 1996; Simpsan al,

1998; Bowman and Johnston, 2005). Drought cansasee to increase concentrations
of pathogens and other contaminants in drinkingewstipplies, as reduced surface water
amounts are available to dilute supplies (Chaatoal., 2003; World Health

Organization, 2003). Following floods, there m#goae increased occurrences of
diseases, such as Hantavirus and West Nile visusiasquito and rodent populations

related to the spread of these viruses often iser€gaauchyn and Kulshreshtha, 2008).

Most of the aforementioned health issues are nitaely to harm elderly people

due to their higher susceptibility, lower incomssgial isolation and higher likelihood



that they are already suffering from other heatthditions (Sauchyn and Kulshreshtha,
2008). Elderly residents are the backbone of Negtons culture. Their knowledge and
teachings could fill libraries if writing were teplace oral tradition. Elders in James
Smith and Shoal Lake were already reported to hegdyefore their knowledge could be
passed on. The projected impacts of climate chandesalth would further stress the
transfer of cultural knowledge, as Elders woule@lykhave ill health. Traditional

teachings are at risk of being lost.

6.2 Future Adaptive Capacity and Resilience

There is a deep belief within Cree culture thatits@al and cultural traditions have
been integral in the survival of their peopleshia past and that they are necessary for
their survival in the future (FSIN, 2007). Thewkaeen protected and provided for by
their beliefs and these will continue to suppoenth This is apparent in their ability to
survive throughout Canada, in many different enwinents and throughout many
different changes. Elders in the communities wisprepare their grandchildren for
change. They want their grandchildren to be pexgbéor all sorts of changes, whatever
they may be. In addition to culture, the commusifpossess numerous other capacities
and characteristics that will aid or hinder thenadapting to future changes in climate
and other conditions. This section assesses thermof preparedness that the

communities exhibit.

6.2.1 James Smith

Elders circles generated discussion about théyabflthe community to adjust to
new conditions — specifically the proposed diamonde. The diamond mine is seen as
a blessing to most Elders, despite its impactfiematural environment. Diamonds will



be mined through open pit methods, which will dcadty modify the forest in the area.
Although they would prefer less intrusive technisjoédiamond extraction, they believe
the mine will provide much needed economic wealtttlieir people. “The diamonds are
a gift and we should live off them”, said one Eld@hey want their grandchildren to
prosper in the future. The accumulation of ecormomealth too quickly, however, will
destroy the community according to Elders. Comnyumembers are not accustomed to
wealth, and will need time to adjust to the insageof diamond money. Elders believe
that currently the community is not capable of gy its potential fortunes effectively
and that an abrupt upward shift in their incomd wailly exacerbate current problematic
conditions that exist within the community, suchdasking, drug abuse and violence.
The community will have to carefully plan its strgies with respects to diamond mine

development.

In an attempt to do just that, the community is/stg to construct a hydroelectric
dam on the Saskatchewan River to provide the mitteelectricity. The mine will
require a projected 50MV of power at a time whesk®awer will be trying to replace a
predicted 2000MV worth of power production (Econorievelopment Strategy-JS,
2005). With or without the mine, the hydro dam Vdogive James Smith a market
advantage. There is also a projected 500 to 8@8Bywars of work involved in the dam’s
construction and possibly more positions availdbtehe dam’s maintenance and
operation once constructed (Economic Developmeate&fy-JS, 2005). This is a joint
venture between the three local band governmeinishveould forge the way for co-
operation among them. The creation of the FCDCtheddommencement of a feasibility

study with SNC Lavalin consulting firm are majoeg$ to making this project a reality.



6.2.2 Shoal Lake

The community of Shoal Lake is attempting to poniitself to take advantage of
opportunities as they are presented and buildapaadities to cope with negative impacts.
Their strengths lie in their ability to preservadaage and culture within the community.
Although much of the spirituality has been losgrthare demonstrations of the will to
increase traditional capacities, such as Family Gahat maintained the people in the

past.

The demonstrated ability of the community to apfdysocial capital to confront
problems will also aid them in the future. The coumity has increased its ability to deal
with a wide range of exposures using its socialtaband could potentially apply similar

techniques when dealing with climate change.

The economic opportunities are fewer than for Ja8regh, requiring greater
creativity to develop industry at Shoal Lake. Therpotential for oil shale development,
but little is known about benefits to the communifyhe community is prepared and
poised to take advantage of opportunities in ectdouand forestry. They have
enhanced those aspects of human capital thatiditham in these industries. Lack of
economic capital is currently for a constraintttee community, and there is little

indication that this will change.

6.3 Discussion on Future Vulnerability
An investigation of current vulnerabilities (Chapb) documented the ways that
vulnerability manifest from climate and weather espres interacting with

vulnerabilities to other stimuli. This knowledgancbe used in conjunction with insights



into future exposures and adaptive capacitiesdadymre a clear picture of potential future
vulnerabilities to climate change in light of otliactors. This section presents future

vulnerability of the James Smith and Shoal LakeeQ¥ations to climate change.

6.3.1 James Smith

Individuals are desperately trying to revive crdtin the community of James
Smith. It is difficult to say whether or not theyll be successful, but climate change in
light of other changes could restrict their efforiorest disturbance in the area by
insects, drought, fire and development will potalhtihave severe implications, resulting
in the loss of forest cover (Johnston, 2008). @ealaind traditional practices are partially
dependent on the forest. Future generations milyave the opportunity to see the
forest as their grandparents did. Hunters wilidggaced with miners, if current

economic and climate projections come true.

Changes in flows down the Saskatchewan Riveralslh have implications for
the hydroelectric dam. Future stream flows arkadiit to quantify, and as such, their
precise effects on electricity production cannotibeurately modeled. Water storage
may compensate for losses, however. There ig tiifcussion on the water holding
capacities of the dam project, but the resultirsgreoir may also provide opportunities

for the community, given the uncertainty surrouigdivater availability in the future.

On other matters concerning drinking water, th@@anity has shown much
foresight. There are plans in place to eitherttri@ar water or buy water from

SaskWater in the event that the current supply@figdwater becomes unsustainable. |If



these strategies are feasible, they increase tligy alb the community to cope with such

water shortages.

6.3.2 Shoal Lake

Flooding is currently one of most significant inggmof climate variability on the
community of Shoal Lake. Less water is not neadgdzeneficial to the community;
flooding problems are more related to the statd®fcommunity than to the actual
amount of water. Much culture and traditional pic; including hunting and fishing,
depend on the high levels of water around the coniiyjmuAs presented in Chapter 5,
flooding is more a problem of their current sedgnti#estyle than of the increased water
levels. Decreased water availability in the futomay have significant impacts. Shoal
Lake members are descendents from Swampy Creeegethd on their wetlands for
cultural well being. Loss of forest cover in theahas similar effects on culture health.
The forest is integral in hunting, gathering anliggality. With forest cover will go

much tradition.

Decreases in forest cover and productivity wilcalimpact the forestry industry in
the area. Shoal Lake may be prepared for an indtrsit never takes off with a warmer
future climate predictions come true. Ecotourigld have a similar fate. Reduction in
forest and wetlands in the area will produce a c&dn in wildlife. Much of the
ecotourism industry would be centred on huntingjm@te change could undermine some

of the efforts at economic viability already tak|enthe community.



CHAPTER 7 CONCLUSIONS

The two case studies have shown definite vulnatald climate change and variability
in First Nations communities. Current livelihoaa® not necessarily dependent on
climate, as many individuals rely on social assisgaprograms or employment from
various band projects to secure income. Traditibaevesting practices are often
impeded by variations in local climate and extrameather events, making them
treacherous at times or perhaps simply impossiHewever the traditional ways of life
are currently more vulnerable to the invasion ofsm culture and the encroachment of
industry on-reserve and traditional lands thanlitoate. Vulnerability to climate
manifests due to the limited availability of ecoriomesources within the community,
which fosters a dependence on outside sourcesdirfg. Community initiatives
towards improving social conditions or limiting edqure to climate variability are
difficult to realize independently and funding item difficult to obtain. Partnerships
between local band governments and outside insititsit such as Dalhousie University
and CMHC, have had success in Shoal Lake. The eomtynwvas able to identify flood
prone areas and direct housing development awaytihem in order to reduce the
likelihood of future floods destroying propertysgiacing families and damaging health
as they have in the past. Due to past economimaniagement issues, similar
opportunities have not been employed in James Srilitle community is plagued by
poor linkages with federal institutions, limitinig iability to obtain funding. Furthermore,

the limited funding that is received is appliedfiand foremost to debt reduction by a



manager external to the community, often causimgroanity development programs to

suffer.

Traditional culture is playing a role in vulnerityireduction. Many respondents
in both communities demonstrated how culture hddaiin their adaptation or reduced
their exposure to a particular stress within thegwnity. Drug and alcohol abuse were
often avoided or abolished by individuals who haldediscovered their traditional
beliefs. Other social problems noted by commumigmbers, such as unstable family
life, violence and limited education were also conted as individuals became aware
and promoted their culture. The rekindling of tt@dal culture within the communities
could potentially alleviate many of the social st@rs currently affecting First Nations
communities and prevent them from constraining tategm to climate change and

variability.

Adaptive capacity in First Nations community in atshewan is greatly affected
by the promotion of culture and traditional knowdeddependence on external sources of
economic capital, participation in planning progdeével of discord amongst community
members, and the effects of previous mismanagebyetmmunity governments. The
promotion of culture and traditional knowledge s=tvo build capacities by increasing
social and human capital. Dependence on exteonatss of economic capital can serve
to hinder or hold back adaptive efforts, as ademjfiatds are often lacking. Planning
projects can allow the communities to develop itysvdat can potentially reduce their
exposure to various stresses. Dissent amongst aaityynmembers pulls communities
apart and limits their ability to act together whHaned with change. Also, previous

mismanagement has put some communities in a posaammnomically and



institutionally, that limits their ability to usexternal linkages and bridging ties in an

effective manner.

Both communities have plans for the future. Shadde is looking to develop
ecotourism and forestry, while James Smith has s©iégediamond mine and
hydroelectric dam development. These initiativesid bring economic prosperity to
the communities and are largely grass roots at®etopielieve the economic dependence
of the two communities on outside sources of fugdi@limate change may hinder or
help these developments. Tree cover in the argebmat risk unless specialized forest
management techniques are employed, such as thduntion of foreign tree species
capable of surviving in new climates. Impacts frdimate change, such as increased
health risks from dust, forest fires and mosqudpydations, may hinder the development
of ecotourism, but could potentially be managedeily if proper safety precautions
(availability of mosquito repellent/nets, foresefmonitoring, dust masks for asthmatics)
are taken. In James Smith, the development ofledejectric dam to supply the
proposed diamond mine with electricity could suffem reduced flows in the
Saskatchewan River, but the stored water couldl@@agsed for irrigation and help
reduce the effects of drought. There are manytaings in both communities, however,
greatly decreasing their ability to develop thestustries. Loss of traditional cultures,
drug and alcohol abuse, violence, overcrowdingahichited resource base greatly limit
the capacities of the communities to develop lgaalanaged industries. Funding and
support for the projects is currently not in placel the communities must rely largely on
external linkages to realize these goals. Shola lleas demonstrated the ability of local

institutions to utilize their social capital witkternal institutions to confront problems



relating to climate variability and health. Jan$esith, however, showed only poor
capabilities in these respects. Climate changaatspon these projects may not even be
relevant, as both communities must struggle witlaraay of social conditions impeding

their ability to develop them.

The problems contributing to vulnerability withiirgt Nations communities
cannot be easily fixed. Many of the current vustiidlities exhibited by the Cree case
study communities have been developing since the ¢f first contact with Europeans.
This is not to say that these people would be menable if it were not for European
settlement of North America, but rather that cur@nditions producing vulnerability
are related to the ways in which interaction witir&@peans have taken place. The fur
trade brought residents of the communities to tea @ the first place, where they began
to unknowingly increase exposure to drought by imgnthe beaver, whose homes
provide natural means of water storage throughmitip watersheds (Daschuk,
Forthcoming). As the fur trade disappeared, alwitly buffalo and other wildlife
populations, European settlers in greater abunda@gan to appear in the area. Treaties
were signed with the leaders of the newcomers thighhopes that they would set the
stage for intercultural coexistence. The even&-wfayahkamikah&nded any hopes of
this, however, and political and bureaucratic systevere developed in which Cree and
other First Nations people were marginalized caltyy spatially and economically.
Conditions contributing to their current vulneralyito climate stems largely from many
of the policies developed followirgtmayahkamikahlsuch as their economic
dependence, lack of empowerment for the manageofiémtal natural resources and

social strife. Community vulnerability could bedteed if Canadian society were to



rethink and renegotiate relations with First Nasigeople in Canada and place higher

value on indigenous needs and perspectives.

Other means of limiting vulnerability must comerfréhe communities
themselves. Projects aimed at increasing adapapacities or limiting exposures must
include the community perspective in order to prhpaccount for the needs of its
members. Partnerships with outside institutionseh@oduced successes in these
respects, largely due to participatory approactissch community must develop its own
means of managing climate change risks. Informdtiom outside is helpful, but can
only be properly applied in a community by its mergh Take for example the water
treatment plant in Shoal Lake. This foreign piet&echnology introduced to the
community to limit exposure to water quality isses in fact increased them as local
capacities and techniques of securing potable virtes almost disappeared following its
development. Although it may be necessary givetemgollution from agricultural
practices in the area, local methods may have beea efficiently applied in this case.
At any rate, the task of developing community vuadtidity reduction programs is better

left to the community and only supported by outsrditutions.
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Appendix A: Interview Guide

Section 1: Background Information

a)

How old are you?

b) What do you do for a living?

c)

How many people live in your household?

Section 2: Activities

a)
b)
c)
d)

What do you do for a living?

Do you hunt/trap/fish/gather berries?

What is your role in the community?

Where do you get your drinking water from?

Section 3: Current/Past Exposure

a)
b)
c)

Are there any issues affecting your ability to eadiving?
Are there any issues affecting your quality ofife
How and why are these issues problematic to you?

Section 4: Current/Past Adaptive Strategies

a)
b)
c)
d)
e)
f)
9)

How do you deal with the problems in your life?

Where do you seek help?

Are there any institutions that provide you witlsiagance?
Is it easy to get funding? Why? Why not?

Is it easy for you to talk to Elders?

What do you wish you could do in your community?
Why can’t you do this?

Section 5: Current/Past Climatic/Environmental Expcsures

a)
b)
c)
d)
e)

f)

Are there any problems with water quality?

Are there any problems with water availability/qtigf?
Is weather problematic to you?

Are you always able to hunt?

Have you noticed any changes in the land lately?
How were things when you were a child?

Section 6: Current/Past Adaptive Strategies for Comg with
Climatic/Environmental Exposures



a) What did you do when happened?

b) How do you deal with that problem?

c) What helped you to get through that problem?

d) Do you know how your Grandfather/Grandmother dedéh that?
e) Where did you learn to do that?

f) How well did it work out for you?

Section 7: Participation in Traditional Activities

a) Do you speak Cree?

b) Do your children speak Cree? Do you try to teemt?

c) Where did you learn Cree?

d) Do you hunt/fish/etc? How do you know where totiish/etc?

e) Do you ever ask your Elders for advice? Do thdgrdf to you easily?
f) How do you say in Cree?

Section 8: Future Vulnerability

a) What do you see for your children/grandchildren?
b) Are they prepared for this?

c) What do you hope for them?

d) Can this become true?

e) What do you need in order for this to come true?
f) What are you going to do to get this?

Section 9: Conclusion

a) Do you have anything you would like to add? Ig¢henything | missed?
b) Just to make sure | understand this correctly......
c) Are there any other people that you would recomnigaltk to?



Appendix B: Coding Scheme for Interview Analysis

Level 1 Node Level 2 Node Level 3 Occurrences
Node James | Shoal
Smith Lake
Age 17 17
Quotes 25 20
People in
Houspehold 12 12
Exposure
Health 4 12
Climate 6 5
Income 2 14
Lifestyle 11 14
Water
Quality 9 16
Quantity 16 14
Gangs 1 2
Fear 0 3
Violence 6 10
Family 6 6
Employment 7 8
Infrastructure 3 3
Housing 7 5
Education 3 4
Land 2 3
Institutional 39 17
Adaptive Strategy
Health 0 7
Social Capital 5 9
Water 0
Quality 4 8
Quantity 2 2
Lifestyle 7 15
Education 5 2
Infrastructure 1 9
Institutional 8 3
Economic 5 9
Housing 0 1
Land 0 2
Adaptive Capacity
Research 1 6




Health 1 2
Institutional
External 3 13
Institutional
Internal 22 17
Social Capital
Bonding 8 20
Bridging 13 20
Linkage 2 3
Intellectual Capital 0 2
Cultural Capital 20 23
Human Capital 5 19
Natural Capital 8 9
Technological
Capital ) 0 1
Change
Wildlife 20 25
Climate 11 8
Community 8 2
Economic 1 7
Water 21 13
Lifestyle 15 11
Future
Adaptive Strategy
Water 0 3
Social
Capital 1 3
Income 1 1
Institutional 0 1
Land 0 1
Employment 0 1
Energy 0 1




Appendix C: Translations
Sources: McLeod, 2007; Edgar Cook, pers. comm.7268IN, 2007

é-mayahkamikahKwhere it all went wrong”; commonly used to referthe Northwest
Rebellion of 1885

kawatim "cold, expose, to cold"
keesic refers to the sun, air, sky, wind and water
mistahi “big”

mistahi muskwa'big bear”; a great chief in the history of Crgeople was named Big
Bear

moéswa “moose”
muskwa“bear”

osawaskmuskwdyellow bear”; a great chief in the history of &t Lake was named
Yellow Bear

pimachihowin “making a living”
sawanaeicikéwirf'the destruction of”
sisip “duck”

wanatapi "sit so as to expose oneself"



Appendix D: Ethics Approval



Appendix E: Consent Forms

CANADIAN PLAINS 3737 Wascana Parkway

RESEARCH CENTER Regina, Saskatchewan
Canada S4S 0A2

phone: (306) 585.4758

fax: (306) 585.4699

email: canadian.plains@uregina.ca
WwWw.cprc.ca

Institutional Adaptation to Climate Change Project Participant Consent Sheet

We are conducting interviews of the residents ahela Smith, Saskatchewan and
surrounding areas. We are affiliated with the CaaradPlains Research Center of the
University of Regina and we are working under thpesvision of Dr. David Sauchyn
and Dr. Harry Polo Diaz.

This interview is part of a study of climate-relterulnerabilities in the South
Saskatchewan River Basin. The study is supportatidpocial Sciences and Humanities
Research Council of Canada (SSHRC). This interdewls with your impressions about
climate-related vulnerabilities, with an emphasiscbmate impacts on water resources in
your area. The four main topics in which our gisest will be focused are:

1. The conditions (exposures or stresses) that contresi@nd households have had
to deal with in the recent past, especially witgarels to climate and/or water
conditions.

2. The way in which communities and households havatdsith those water
and/or climate conditions.

3. The roles that external institutions have playedraducing the exposures or
stresses to climate and/or water conditions of canities and households.

4. The capacity of the community to deal with morei®ses possible changes to
water and/or climate conditions in the future.

We have already informed members of the band o#ioeut this study. The interview
will take approximately 60 minutes.



The University of Regina’s Research Ethics Boarsl &aproved this study. If you have
any questions or concerns about your rights astecipant in this study, you may contact
the Chair of the Research Ethics Board (306-58%47@r by email:
research.ethics@ureginalca

All your answers are completely confidential — neeowill know what you have said.
Once we have recorded all the information, it Wil impossible to identify you or any
other participant. In case of any doubt you cantaxinthe Project Director, Dr. Harry
Polo Diaz (306-585-4151 or by e-mallarry.diaz@uregina.g¢aor the staff from the

Canadian Plains Research Center (306-585-4758).

Participating in the study is voluntary. As wellthere is a question you would rather not
answer, just say so and we will move on to the next You are free to discontinue your
participation in the interview at any time.

We think that this is an important project and weuld very much appreciate your
participation. Please accept my most sincere thankslvance for your consideration of
this matter.

Participant’s Name:

Signature




CANADIAN PLAINS 3737 Wascana Parkway

RESEARCH CENTER Regina, Saskatchewan
Canada S4S 0A2

phone: (306) 585.4758

fax: (306) 585.4699

email: canadian.plains@uregina.ca
WwWw.cprc.ca

Institutional Adaptation to Climate Change Project Participant Consent Sheet

We are conducting interviews of the residents ahes® Smith, Saskatchewan and
surrounding areas. We are affiliated with the CaradPlains Research Center of the
University of Regina and we are working under thpesvision of Dr. David Sauchyn
and Dr. Harry Polo Diaz.

This interview is part of a study of climate-relterulnerabilities in the South
Saskatchewan River Basin. The study is supportatidpocial Sciences and Humanities
Research Council of Canada (SSHRC). This intendeals with your impressions about
climate-related vulnerabilities, with an emphasiscbmate impacts on water resources in
your area. The four main topics in which our gicest will be focused are:

1. The conditions (exposures or stresses) that contresi@nd households have had
to deal with in the recent past, especially witgarels to climate and/or water
conditions.

2. The way in which communities and households havatdegith those water
and/or climate conditions.

3. The roles that external institutions have playedraducing the exposures or
stresses to climate and/or water conditions of camties and households.

4. The capacity of the community to deal with moreimes possible changes to
water and/or climate conditions in the future.

We have already informed members of the band o#ileeut this study. The interview
will take approximately 60 minutes.

The University of Regina’s Research Ethics Boarsl &aproved this study. If you have
any questions or concerns about your rights astecipant in this study, you may contact
the Chair of the Research Ethics Board (306-58%47@r by email:
research.ethics@ureginalca

All your answers are completely confidential — neeowill know what you have said.
Once we have recorded all the information, it Wil impossible to identify you or any
other participant. In case of any doubt you cantaxinthe Project Director, Dr. Harry



Polo Diaz (306-585-4151 or by e-mallarry.diaz@uregina.geor the staff from the
Canadian Plains Research Center (306-585-4758).

Participating in the study is voluntary. As wellthere is a question you would rather not
answer, just say so and we will move on to the peet You are free to discontinue your
participation in the interview at any time.

We think that this is an important project and weuld very much appreciate your
participation. Please accept my most sincere thankslvance for your consideration of
this matter.

Participant’s Name:

Signature




Appendix F: Current Exposure and Adaptive Strategy
Table F1. Climate-related exposure and adaptiategtes.

Table F2. Health-related exposure and adaptivéesgfies.

Table F3. Water-related exposure and adaptivecsgjies.






Table F4. Exposure to social problems and adaptnategies used to cope.

Table F5. Economic-related exposures and adaptiategies.

Table F6. Infrastructure-related exposure and agaptrategies.



Table F7. Institutional-related exposure and adaptrategies.

Table F8. Cultural-related exposure and adaptraesiies.

Table F9. Wildlife-related exposure and adaptivategies.



Table F10. Plant-related exposure and adaptiveegies.



