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Abstract 
 

Changing conditions, increased, and at times competing, demands on water resources, 

and relatively new requirements for shared and sustainable management of water resources 

indicate the need for an updated water management approach in the Aishihik Drainage Basin. 

Ideas from Integrated Watershed Management appear to be well suited to the regional context 

but additional tools are needed to synthesize data from two distinct systems: western scientific 

methods and traditional knowledge. This study showed the tools and techniques of conceptual 

modeling advance integrated watershed management in a manner that considers local values and 

is consistent with newer legal requirements in the southwest Yukon. Conceptual modeling 

techniques helped to identify critical links between activities and valued ecosystem components. 

These models can facilitate the development of management priorities which lay the foundation 

for the future development of an integrated watershed management plan.  
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Introduction 

A recent survey carried out in seven countries, including Canada, indicates that 

water is viewed as the primary environmental concern outranking issues such as air 

pollution, species extinction, loss of habitat, depletion of natural resources, and climate 

change (Circle of Blue, 2009). This concern is echoed among First Nation residents of 

remote communities in southwestern Yukon where managing water resources in a 

sustainable manner is a growing interest. Northern water is highly valued by local First 

Nations peoples not only for the numerous goods and services typically associated with 

water resources, such as drinking water, recreation and aquatic habitat, but for spiritual 

and cultural values too. Effects of climate change on water quality and flow in northern 

Canada is a growing concern. Research indicates northern water is particularly 

susceptible to changes in temperature and precipitation. According to a paper published 

by the Northern Climate ExChange: 

The hydrology of the North is particularly susceptible to warming because small 

rises in temperature will result in increased melting of snow and ice. The runoff 

regime is expected to be driven increasingly by rainfall, with less seasonal 

variation in runoff. There will be more ponding of water in some areas, but 

peatlands may dry out because of increased evaporation and plant transpiration. In 

some areas, thawing of permafrost may affect infiltration (Ogden & Johnson, 

2002, p.5). 

 
In the study area, Aishihik Drainage Basin (See Figure 1), water resources are 

facing additional pressures. Greater demands on water resources and increasing pressure 

from development activities have the potential to adversely impact the quality of these 

valued water resources. Impacts from activities such as placer mining and quartz mineral 

exploration, hydro-electric power generation, road use and maintenance, wilderness 

recreation, and forestry, can change the quality, runoff, and stream flow of water bodies 
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(Bastedo 1986; Baxter & Glaude, 1980; Geen 1974; Indian and Northern Affairs & 

Fisheries and Oceans, 2001). Of notable concern are the local impacts experienced from 

the Aishihik Dam.   

An environmental impact assessment found that the dam is adversely impacting 

several environmental values including lake whitefish, waterfowl and erosion of heritage 

sites (Indian and Northern Affairs & Fisheries and Oceans, 2001). In addition, First 

Nations members from Aishihik Village attribute the degradation of many culturally 

significant sites, features, and activities to dam operations. Meanwhile the Yukon Energy 

Corporation, the company currently responsible for managing the Aishihik Dam, has 

proposed additional water use from an adjacent watershed diverted into the Aishihik 

Drainage and through the dam in order to increase energy production to meet growing 

energy needs of the Yukon (Yukon Energy Corporation [YEC], 2010, November 10). 

This proposal has raised a number of concerns from Champagne and Aishihik First 

Nations (CAFN) community members who are opposed to further development (Personal 

observation, CAFN community consultation, February 8, 2011).  

The Aishihik Drainage is bounded by the traditional territory of the CAFN and 

members of the CAFN community comprise some of the most active users of the 

watershed. Further, relatively recent legal mandates appoint the CAFN government as co-

operative managers of the region’s natural and cultural resources indicating water 

resources in the Aishihik Drainage are a shared responsibility between Federal, 

Territorial and First Nations governments. However, there is currently no regional 

authority to facilitate integrated and multi-scale governance over water resources. For 

now, integrated and sustainable water management approaches remain largely unrealized.  
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Increasing demands and competing, or conflicting, interests for the care and 

use of water resources in the area suggest a new approach is needed to ensure a balanced 

and equitable allocation of water resources in the region. Therefore, this research 

proposes a modeling approach, to combine science based resource management tools 

with local traditional knowledge, as an initial step in developing an integrated approach 

to water resource management in the Aishihik Drainage. 

 

Figure 1: Study Area – Aishihik Drainage Basin.  

Note. Map created using topographical data from “GIS Data for Download,” by Government of Yukon, 

2011. Data publicly available from Geomatics Yukon ftp site, ftp://ftp.geomaticsyukon.ca/Mining/ and 

updated regularly.

ftp://ftp.geomaticsyukon.ca/Mining/
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Literature Review 

In this section I review relevant literature to frame the context for this study 

beginning with a review of modern approaches to water management. Next I discuss the 

principles of traditional knowledge and describe the relationship between traditional and 

modern approaches for the care and management of water resources. Finally, I provide a 

brief overview of conceptual modeling techniques applied in this study to facilitate the 

integration of traditional knowledge with modern resource management. 

Integrated Approach to Water Management 

Key drivers of an integrated approach. 

Water management is part of a complex system consisting of hydrological, 

ecological, economic, social, and institutional interdependencies (Charnay, 2011). No one 

discipline can effectively resolve all of the issues confronting those responsible for 

managing water and therefore greater integration between disciplines and across 

management levels is often recommended (Brooks, Ffolliott, Gregersen, & DeBano, 

2003; Charnay, 2011; Heathcote, 2009; Loux, 2011; Pahl-Wostl, 2011; Saha and Barrow, 

1981).  

In addition, the physical characteristics of water, simply that water flows from 

higher to lower elevations, indicates greater consideration must be given to ensure 

upstream activities by an individual or group do not adversely affect the welfare of those 

downstream. Failure to reconcile water flow with political or administrative boundaries 

can result in conflict. In fact, Kraft, Lant, Beaulieu, Duram, Ruhl, and Bennett (1999) 

assert that watershed management activities “face numerous obstacles, more social than 

hydrologic” (p.10). 
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Finally, changing weather patterns and climatic conditions add to the 

uncertainty of future supply and demand on freshwater systems. A growing population 

will increase water demands and economic development is expected to introduce far 

greater problems by 2025 (Vorosmarty, Green, Salisbury, & Lammers, 2000).  

One approach has recently emerged as a response in meeting the demands of 

managing water resources: the Watershed Approach, or Integrated Watershed 

Management.  

Defining integrated watershed management. 

According to Brooks, Ffolliott, and Magner (2012), Integrated Watershed 

Management (IWM) is defined as a process to organize and guide land, water, and other 

natural resource use in the watershed to provide the desired goods and services without 

adversely impacting soil and water resources. From this perspective it is clear that land 

and water resources must be managed in parallel and be integrated into a holistic 

approach.  

Integrated watershed management partially achieves integration by addressing the 

biophysical, social, and economic issues affecting water resources and their use within 

the watershed unit (Heathcote, 2009). There is growing consensus internationally to 

manage water at the watershed scale (Anisfeld, 2012; Brooks et al., 2003; Burton, 2003; 

Heathcote, 2009) where the watershed may be defined as “the total land above some 

point on a stream or river that drains past that point” (Brooks et al., 2003, p.xiii). 

The focus on water and its interrelationship with other natural resources and their 

use distinguishes Integrated Watershed Management (IWM), from other natural resource 

management strategies (Brooks et al., 2003). IWM represents a shift away from sector-
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based (i.e., forestry, agriculture, tourism and recreation) to integrated management; 

from top down decision making to stakeholder participation and demand responsive 

approaches; from command and control management to co-operative or distributive 

governance of water resources (Burton, 2003). It encourages local participation in water 

management and emphasizes equitable allocation of water resources. 

The practice of IWM adopts both non-structural (management and planning) and 

structural (engineering) measures (Gregersen, Ffolliott, & Brooks, 2007) and prevention 

and restoration strategies (Brooks et al., 2012). An IWM approach can be used to address 

any range of issues such as watershed stewardship, flood management, natural heritage, 

fisheries management, and recreation (Carter, 2006). However, emphasis in IWM is often 

on resolving the social challenges associated with managing water resources.  

Integrated watershed management is not only an “integrative way of thinking 

about human activities on a given area of land (the watershed) that have effects on, or are 

affected by, water” (Brooks et al., 2003, p.4) but includes tools and techniques to address 

problems involving the relationship between land and water uses (Brooks et al., 2003). 

Examples of IWM tools include soil conservation practices, dam construction, creating 

protected areas and developing land use regulations to manage activities (Brooks et al., 

2012).  

Integral to the watershed ecosystem are the social and economic systems within a 

watershed, including the cultural background and governance structures of the local 

communities (Brooks et al., 2003, p.7; Heathcote, 2009, p.60). Not only can these 

systems affect the water governance structures but can also impact the biophysical 

properties of natural waters and the watershed environment (Gregersen et al., 2007, p.4). 
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These effects occur primarily through a) influencing the attitudes and priorities for 

watershed management; b) the significance placed on specific features and activities 

within the watershed; and c) the resources available to resolve watershed issues 

(Heathcote, 2009, p.61).  

As an example, in the early 1990s, an IWM approach helped to reconcile conflict 

between the use and management of land and water in the Pacific Northwest (Brooks et 

al., 2003). A watershed analysis of the region examined the interrelationships between 

land and water use and identified environmental effects of competing land uses (Brooks 

et al., 2003).  

 In summary, integrated watershed management is generally characterized by the 

following key features (Anisfeld, 2012; Brooks et al., 2003; Burton, 2003 Global Water 

Partnership, 2009; Heathcote, 2009): 

 Holistic – IWM addresses the environmental, social and economic features valued 

within the watershed; 

 Trans-disciplinary – integrating environmental, social and economic values 

requires collaboration among specialists in widely varying disciplines; 

 Sustainable – IWM works to balance needs of today’s water users and ensure the 

needs of future generations are not compromised; 

 Efficient – Due to the fixed resource base, a key objective of IWM is to maximize 

benefit derived from water use  

 Inclusive – active participation of all stakeholders at all levels; and  
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 Equitable – a holistic, sustainable and inclusive approach to water resource 

management works to ensure the equitable allocation of water resources which in 

turn helps to reduce conflict and promote socially sustainable development. 

These characteristics align with the study region’s need for a balanced, multi-

level, inter-disciplinary, and collaborative approach to guide water resource management. 

Therefore an Integrated Watershed Management approach is well suited to address key 

social and technical challenges of managing water sustainably in the Aishihik Drainage.   

Technical challenges for the study area are encountered with the landscape and 

quality of data available for management purposes. Steep and mountainous lands, similar 

to the landscape of the southern Yukon, tend to accentuate most watershed problems 

(Brooks, Ffolliott, Gregersen, & DeBano, 1997). Furthermore, water quality and flow 

data are limited to a few sites throughout the region and might not capture sufficient 

information for indicators of interest to the local community, members of the Champagne 

and Aishihik First Nations (CAFN).  

The primary challenge, however, remains competing, and often conflicting, 

interests over the area’s water use between CAFN members and the Yukon Energy 

Corporation. Signatories to a comprehensive final agreement with the federal and Yukon 

territorial governments, CAFN are joint managers over natural and cultural resources in 

this region. The CAFN government and citizens have expressed interest in actively 

participating in managing water resources in their traditional territories. Therefore, any 

effort to initiate an integrated watershed management approach in the Aishihik Drainage 

will need a means to integrate local knowledge and values in the process.  
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Traditional Knowledge 

Understanding traditional knowledge. 

Traditional knowledge is generally characterized as the expertise of the local, 

often indigenous, community members acquired through direct engagement with their 

environment and accumulated over generations (Becker and Ghimire, 2003). It is 

acquired by first hand observations about the local environment, is transmitted through 

oral traditions (Convention on Biological Diversity, n.d.), and is considered a system of 

self-management that governs resource use (Johnson, 1992). It is knowledge that is 

regarded as highly adaptive for serving the needs of human populations over long periods 

of time (Ford & Martinez, 2000, p.1249).  

Like western science, traditional knowledge includes a system of classification 

and a set of empirical observations about the local environment (Johnson, 1992). 

However, traditional knowledge is contextual, rooted in moral, ethical and spiritual world 

views and therefore is often overlooked in scientific traditions (Ford & Martinez, 2000). 

In the last two decades, however, there has been growing recognition in the scientific 

community of traditional knowledge as a valuable source of ecological information 

(Johnson, 1992) as the paucity of ecological baseline data for specific regions can be 

greatly enhanced by the knowledge of local systems carried by the indigenous 

communities (Ford & Martinez, 2000).  

Integration of traditional knowledge with science. 

Traditional knowledge has been shown to make significant contributions to 

conservation efforts and sustainable development (Convention on Biological Diversity, 

n.d.). Studies in Canada’s Western Arctic credit traditional knowledge with playing a 
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central role in establishing a ‘complete management system’ (Pinkerton, 1998) for the 

co-management of the Inuvialuit Settlement Region (Binder & Hanbidge, 1993). For 

instance, traditional knowledge not only contributed data inputs and general observations 

of wildlife but also informed decision-making, aided in the implementation of 

management and planning, and guided enforcement of decisions (Binder & Hanbidge, 

1993). Moller, Berkes, O’Brian Lyver, and Kislalioglu (2004) describe case studies 

where combining scientific methods with traditional knowledge produces a more 

complete understanding of wildlife populations under study. By example, a study 

(Berkes, 1989) found that combining monitoring data using scientific methods with local 

hunters’ observations provided the optimal information needed to manage the wildlife 

population under study.  

An additional observation by Moller et al. (2004) was that this combined method 

worked to promote collaboration between the science community and local knowledge 

holders. Further, integration of these knowledge systems is not only complementary but 

may even serve to ameliorate existing conflicts (Berkes, 1999).   

For instance, one limitation of relying solely on information acquired from 

‘traditional monitoring’ of the indigenous community is that the observations tend to 

focus on unusual rather than average patterns (Moller et al., 2004). Introducing science 

based monitoring can help to calibrate local observations and improve the precision and 

accuracy of monitoring efforts. Equally, retaining ‘traditional monitoring’ methods 

allows the local community to scrutinize science (Moller et al., 2004). “If scientific 

methods cannot be tested, they are less likely to be trusted, and their findings will 

probably not be acted upon” (Moller et al., 2004, p.9).  
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Another benefit to integrating these two knowledge systems is that 

documentation of traditional knowledge helps to identify an additional set of values and 

indicators (Johnson, 1992, p.6). New or additional knowledge and values associated with 

water resources helps to guide new research and monitoring parameters and management 

priorities for a region’s water resources. The language of traditional knowledge, however, 

is not considered the language of scientific discourse (Ford & Martinez, 2000) and 

therefore requires additional tools to facilitate the integration of these values and 

indicators into an inclusive and scientifically defensible approach.  

Participatory and integrated approaches are increasingly supported through 

various modeling tools and techniques (Grayson, Doolan, & Blake, 1994; Pahl-Wostl, 

2006; Plummer, 2009). To this end, this research utilizes techniques from conceptual 

modelling to help synthesize the two different information systems. 

Conceptual Modeling 

A conceptual model is a diagram, often of boxes and arrows, which shows a 

simplified representation of elements of a complex system and how they are interrelated. 

Conceptual modeling is often used in environmental work to help to describe how a 

human activity, or impact, influences parts of the biophysical world or other human 

activities. It provides a visual representation of a set of presumed causal relationships 

among factors that are believed to impact one or more important features of the system 

(Margoluis, Stem, Salafsky, & Brown, 2008). One of the main benefits associated with 

the application of models is the ability to focus attention on the cause-effect linkages of 

greatest importance for environmental management decisions (Jakeman, Chen, Newham, 
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& Pollino, 2009). This focused attention helps to guide the development of research 

and, ultimately, management priorities (Bunnell, 2009). 

In watershed management these types of models illustrate relationships between 

the social, political, economic, cultural and environmental factors associated with the 

region’s water resources. Each of these factors is changing over time and conceptual 

models provide a basis for analyzing ‘theories of change’ (Margoluis et al., 2008) that is, 

suppositions about what human factors might be driving changes in the natural world.  

Integrated watershed management explores the cause-effect relationships of 

human activities on natural functions and processes in watersheds to find solutions that 

minimize adverse impacts (Carter, 2006). Conceptual models not only illustrate presumed 

causal linkages among multiple factors but also help to identify the most strategic factors 

to focus attention on (Foundations of Success, 2009). In this manner, conceptual models 

enrich IWM processes.  

The Global International Waters Assessment (GIWA) has incorporated the use of 

conceptual modeling as an important tool for their assessments (Kristensen, 2004). These 

models are used to examine the linkages between perceived problems and their societal 

root causes (Global International Waters Assessment [GIWA], 2006). Based on models 

developed by the GIWA identifying five major problem areas of concern for the aquatic 

environment and their corresponding socio-economic root causes, priority management 

actions could be developed and implemented.  

The process of developing conceptual models can also serve to establish a shared 

understanding of the system (Grice, Arene, & Marsh, 2009). One application of a 

collaborative modeling process is from the Latrobe Valley, Australia. The process 
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involved a series of structured workshops to engage multiple stakeholders from a 

broad range of technical and non-technical disciplines (Grayson et al., 1994). This study 

found the process of bringing together a group of people with both a knowledge of and 

interest in the problem under study is not only an efficient means of gathering 

information about the system but, ultimately, functions as a consensus building process 

(Heathcote, 2009, p.97).  

Grayson et al. (1994) also determined that the models made technical information 

more accessible to non-technical audiences; an important consideration when integrating 

knowledge systems such as traditional knowledge and science.  

Finally, models reflect the available level of knowledge about the system 

(Grayson et al., 1994). Data gaps and uncertainty are inherent to any model and the 

modeling process can identify where key data gaps are. Therefore, subsequent monitoring 

of appropriate indicators can be performed so that the model can be adjusted to reflect 

new information.   

Hence this research will use conceptual modeling as a key step to integrate 

knowledge systems and indicate next steps forward for watershed management in the 

Aishihik Basin. 

Research Approach and Methods 

 The literature suggests general frameworks for the development of an integrated 

watershed management approach and emphasizes the adaptation of these frameworks to 

the unique biophysical and socio-economic conditions of the watershed it is intended for 

(Brooks et al., 2003; Heathcote, 2009; United States Environmental Protection Agency 

[USEPA], 2008).  In the Aishihik Drainage this means working with an evolving joint 
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management framework that respects local traditions while also working with 

government and other ‘western’ management structures. This research works to integrate 

the CAFN’s interests and respect for traditional practices within recommended watershed 

practices.  

In looking at the tools available for integrating multiple knowledge systems into 

management practices, this research builds upon work that identifies the development of 

conceptual models as a key step (Margoluis et al., 2009). In watershed and integrated 

management contexts, conceptual models are very important in the planning phase to 

identify important environmental variables, illustrate their inter-relationships, and 

highlight important knowledge gaps (Lin, Gupta, Springer, and Wagener, 2008). These 

factors provide the basis for developing management measures that will be most effective 

in addressing the issues (USEPA, 2008).  

 The principal hypothesis of this research, therefore, is that the organized creation 

of such conceptual models will synthesize existing scientific and traditional knowledge of 

the local environment, reveal key community priorities, identify key problems and 

illustrate linkages to their likely sources, and ultimately form a sound foundation for 

future steps of integrated watershed management. 

Research Question 

The goal of this research is to explore how well the tools and techniques of 

conceptual modeling advance integrated watershed management in a manner that 

considers local values and is consistent with newer legal requirements in the southwest 

Yukon. Specifically, the research question is: to what extent can conceptual modeling 

permit effective integration of scientific data and local sources of information, such as 
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traditional knowledge, into integrated watershed management planning for the 

Aishihik Drainage? 

Exploring to what extent the proposed modeling approach can be considered 

effective will entail addressing the following specific questions: 

 Are the different sources of data well integrated; 

 Is there clear identification of data gaps; 

 Are work priorities and next steps for watershed management in the study 

area clearly distinguished; and 

 Are the key interests and concerns of the local community clearly 

addressed? 

Research Context 

To test the hypothesis and address the research question, I’ve adapted Heathcote’s 

(2009) application of a ‘simple assessment’ of a watershed, to provide the context for the 

data gathering and organization process within which this modeling approach should 

reveal (Heathcote, 2009, p.167): 

 Significant data gaps; 

 The need for additional technical analysis; 

 The need for clarification of study goals and objectives; and 

 Recommendations for immediate pollution abatement actions (if any). 

A simple assessment comprises four key steps (Heathcote, 2009): (i) watershed 

inventory; (ii) study scoping; (iii) formulation and screening of management alternatives; 

and (iv) outputs.  The focus of this study is on data gathering, scoping and synthesis of 

information using models. That means following Heathcote’s (2009) proposed approach 
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to complete key elements of Steps I and II, which will lead to several suggestions for 

future work (steps III and IV) and is beyond the scope of this study.  

Step I, the watershed inventory, forms the basis for understanding the features and 

processes within the watershed so that the condition of the watershed may be assessed 

and that appropriate management actions can be developed and implemented (Heathcote, 

2009, p.16). It also provides the foundation for developing models of the system to 

evaluate proposed management options (Heathcote, 2009, p.16).  

The watershed inventory is an inventory of existing data of the physical, 

chemical, and biological features and processes in the watershed. Equally important in 

this inventory, however, is an understanding of the current and anticipated land uses 

within the watershed (Heathcote, 2009, p.56). Understanding the nature and extent of 

human activities in the watershed can yield insight into pollutant sources, valued features, 

and economic forces and community priorities within the watershed (Heathcote, 2009, 

p.56). Finally, the social and economic systems, as noted in the introduction, are an 

essential part of integrated watershed management and therefore of the watershed 

inventory.  

While the watershed inventory is considered the foundational step to 

understanding the watershed, alone it does not identify the problems to be resolved with 

management actions (Heathcote, 2009, p.64). Scoping (Step II) is the next step and 

involves identifying primary stakeholders and key resource people to define valued 

features, characterize water use and impairments, and establish goals for the watershed.  

In the Aishihik Drainage, study scoping and problem definition relies on input 

from research 'partners' and 'participants.'  For this study, the research partner, defined as 
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a governing body with a vested interest in the issue of investigation, is the local First 

Nations government, Champagne and Aishihik First Nations (CAFN). Research 

participants for the study include the individuals centrally affected by the issue of 

investigation, principally members belonging to CAFN.  

Both research partners and participants guided the study by identifying primary 

goals and valued environmental and socio-economic components in the watershed. Some 

research participants also contribute to the body of traditional knowledge on 

environmental conditions in the study area.  

The final output of this study is the synthesis of data through the generation of 

conceptual models for understanding the key relationships between land and water use in 

the area. Conceptual models identify critical links between activities and valued 

ecosystem components as identified by the community in the scoping phase. These 

models can serve as the basis for developing preferred management activities in the study 

area, i.e. the foundational steps for the future development of an integrated watershed 

management plan. 

Research Methods 

The watershed inventory and scoping phases for this study required both 

quantitative and qualitative data inputs described below as biophysical data and 

traditional knowledge. The synthesis of this data applies conceptual modeling.  

Data gathering. 

Biophysical data. 

Gathering biophysical data for the watershed inventory involved a review of 

relevant literature and previous environmental studies for information on conditions of 
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the area and to assess the quality of the data as they relate to the management issues 

(Heathcote, 2009). Previous environmental surveys provided a comprehensive summary 

of the physiographic conditions, including local geology (Bostock, 1948; Sauchyn, 1986; 

Templeman-Kluit, 1974), glacial history (Hughes, Campbell, Muller, & Wheeler, 1969; 

Sauchyn, 1986), and plant and animal inventories (Bastedo & Theberge, 1986; Hoefs & 

Lortie, 1975 as cited in Bastedo & Theberge, 1986; Northern Canada Power 

Commission, 1972). Human history and land use has been documented in various reports 

(Bastedo, 1986; Greer, 1996; Greer 2005; Workman, 1974; Workman 1978). Weather 

and climatic conditions were obtained from Environment Canada’s meteorological 

website (2013a). Hydrometric data were obtained from Environment Canada’s Water 

Survey of Canada online repository of historical and current flow rates (Water Survey of 

Canada, 2010). Snow surveys were obtained from Yukon Government’s Water Resources 

offices (Government of Yukon, 2013). Land use data was obtained from Yukon 

Governments public GIS data library (Government of Yukon, 2011). 

Traditional knowledge. 

The collection of traditional knowledge was initiated by first consulting the 

Champagne and Aishihik First Nations government. I worked with the CAFN Heritage 

and Resources Department to develop appropriate research protocols, all of which were 

consistent with the CAFN ethical and research guidelines (Yukon First Nations Heritage 

Group, 2005) which I accepted as part of the initial agreement to conduct this research 

with them. One condition of that agreement was that all final results of this study belong 

to the CAFN. The research participants knew that I was working with and for their First 
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Nation’s government. As a member of CAFN myself, many of the participants also 

knew me personally. 

One technique commonly employed to gather traditional knowledge information 

relating to the biophysical conditions of the region is through semi-structured interviews 

(Grenier, 1998; Huntington, 1998; Stringer, 2007). This method allows for unanticipated 

information to emerge (Ferguson and Messier, 1997; Huntington, 1998; Stringer 2007).  

I completed nine semi-structured interviews with former residents and active 

users of the study area chosen from a list of 25 candidates. CAFN provided me the 

candidate list comprised of individuals they consult for any activities occurring in the 

Aishihik area. We worked together to refine the list down to research participants who 

were a) former residents of the study area and/or b) considered very active users of the 

area. CAFN also suggested that I interview a broad cross section of participants and 

include male and female participants, individuals pursuing different activities (i.e., 

recreation, culture camps, outfit guiding), and include individuals from the younger 

generations. This list was further refined by participants’ willingness and availability for 

the interviews. 

I interviewed five women and four men. Of these, five were elders, two in the 45-

60 age group, and two 30-45 age group. All research participants are members of the 

Champagne and Aishihik First Nation (CAFN). The guiding interview questions are 

presented in the Appendix.    

Interviews ranged from 30 to 90 minutes in length. After obtaining permission 

from each participant, the interviews were recorded digitally using AudioNote ™ and 
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then converted to WAV audio files using Audacity ™. I then transcribed the 

interviews and extracted key themes (Stringer, 2007).  

I provided maps during interviews to permit participants to mark culturally 

significant features and areas (Tobias, 2000). Two types of maps were made available to 

mark, one 1:50,000 topographical map set of the study area and one Traditional Place 

Names map created by the CAFN Heritage Department (Champagne and Aishihik First 

Nations, 2009). Participants were encouraged to use the maps they felt most comfortable 

and familiar with.  

Analytical methods. 

Biophysical data. 

Quantitative data from the watershed inventory has been interpreted through 

graphs, descriptive statistics, tables, and maps, as described below. 

Numerical and statistical analyses. 

I extracted relevant ecological, hydrological and climatic data from the original 

sources mentioned above and assembled them into descriptive summaries, graphs and 

tables. For raw data, which had not already been analyzed in environmental reports, I 

applied frequency and time series analyses (Brooks et al., 2003). I graphed water data 

trends. I compiled hydrographs of stream flow and graphed a time series for water levels 

of Aishihik Lake and for snow surveys recorded south of Aishihik Lake. I evaluated 

water quality data against published national and/or territorial targets (Heathcote, 2009).  

Mapping. 

I converted spatial data, obtained from Yukon government’s online repository, 

into shape files for storage in an ArcInfo ™ geodatabase. I used the data layers in the 
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geographic information system (GIS) to create maps of the study area and illustrate 

current land use. GIS is a powerful technology to support watershed management through 

various applications including inventorying and monitoring change; management 

planning; research and analysis; and consensual decision-making (Brooks et al., 2003, 

p.498). The application of GIS in this study largely contributes to the development of the 

watershed inventory and illustrates the potential for conflict between land and water uses.  

Traditional knowledge. 

 Interviews. 

The interviews were transcribed and key themes extracted (Stringer, 2007). The 

culturally significant features and activities that participants identified were consolidated 

on 1:50,000 maps of the Aishihik watershed. I used themes and quotes from the 

transcripts of the interviews to: a) identify an additional set of valued watershed features 

including cultural principles and culturally significant features and activities; b) identify 

key water uses for the community; c) identify water impairments and potential water 

conflicts; and d) document changes observed in the study area. Each of these elements 

helped to inform the development of the models. Interview data also revealed linkages 

between water use impairments with possible sources of those impacts, which were 

included in the models.  

Mapping. 

During the interviews participants marked culturally significant features and 

activities on one of two types of maps available – one 1:50,000 topographical map set of 

the study area and on Traditional Place Names Map created by the CAFN Heritage 

Department (2009). Markings created on the map were then transcribed into ArcInfo ™ 
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10.2 and overlain onto base layers collected from the Yukon Government’s online 

public data warehouse and converted into shape files for ArcInfo ™.  

To preserve CAFN cultural and intellectual property, I mapped culturally 

significant features and areas identified during interviews using ArcInfo ™ 10.2 at a 

coarse scale and labeled culturally significant features within a locked database but 

omitted labels from the maps to protect culturally sensitive information. 

One additional step considered during the research phase was to ground-truth the 

locations identified on the maps by going into the field with the research participants and 

collecting more precise locations using GPS. Due to several constraints, including limited 

time, researcher’s lack of necessary equipment (snowmobiles and/or ATV), weather 

(interviews took place in the winter), and research participant availability for several day 

trips, this step was omitted and recommended for future documentation. 

Synthesis of data. 

Conceptual models. 

Based on information gathered from the biophysical studies and the interviews, 

six conceptual models were developed. The conceptual models are a series of box and 

arrow diagrams that link impacts to key valued features identified by the research 

participants in the scoping phase. The purpose of these diagrams is not to identify all the 

possible “impact pathways” but rather they are intended to focus attention on the cause-

effect linkages that are of the greatest importance for management decisions (Jakeman et 

al., 2009). The modeling step also helps to inform new research and monitoring 

parameters and can be used in guiding management priorities (Bunnell, 2009) which is a 

critical step in initiating integrated watershed management.  
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The models developed in this study synthesize information from scientific and 

traditional knowledge systems to link perceived problems with root causes. Research 

participants identified valued watershed features impacted in the Aishihik Drainage and 

described changing conditions observed in the watershed (traditional knowledge). Data 

gathered using scientific methods helps to link impacts to immediate causes, indirect 

causes (sector/human activities), and root causes.   

Various models, including the framework used by the Global International Waters 

Assessment (GIWA), ideas from impact hypotheses (Bunnell, 2009; Grayson et al., 

1994), and applications using conceptual modeling as a tool in conservation (Foundations 

of Success, 2009; Grice et al., 2009; Margoluis et al., 2009), helped to guide the 

development the conceptual models.  

 The four component headings I’ve developed in the models for this research are 

(See Chapter 6, Figures 24 through 29):  

 Impacted valued features,  

 Pressures and stressors (direct cause),  

 Activities and event driving change (indirect cause), and  

 Possible root causes.  

The valued features were extracted from the interviews and became the focus of 

models developed as these a) were the most consistently mentioned by the research 

participants as being both of central importance to them and the community of Aishihik; 

and b) were identified during the interviews as linked to observed changes occurring in 

the watershed.  
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Direct, indirect and root causes were developed using a) evidence available 

from the literature that supports the causal linkages between the valued feature and the 

causes (science) and b) long-term observations of the research participants who have 

acquired an intimate understanding of the inter-relationships occurring in the watershed 

through extensive and direct engagement with the system under study (traditional 

knowledge). This is a major way in which the two forms of data are synthesized in this 

study. 

Relationships between the valued features and causes are illustrated with 

unidirectional arrows to indicate how the impact of an activity influences the valued 

feature. The size of the arrows indicate some level of quantification to indicate the 

strength of the relationship between cause and impact to valued features inferred from the 

participants’ comments and the biophysical data. More precise quantification can only be 

attained through gathering additional data or research (Bunnell, 2009). This step, 

additional data gathering, is beyond the scope of this study.  

Results and Analysis of the Watershed Inventory Data 

Watershed Inventory of the Bio-physical Features of the Aishihik Drainage 

Physical description of Aishihik Drainage. 

The Aishihik Drainage, located in the Boreal Cordillera in southwestern Yukon, 

forms the headwaters for the Alsek Watershed draining south into the Pacific. 

Approximate drainage, measured from the southern end of the Aishihik Lake, is 4300 

km
2
. The Aishihik Lake and surrounding area lie within the Kluane Plateau subdivision 

of the Yukon Plateau (International Energy Agency [IEA], 2006). The rocks of the 
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Yukon Plateau have a generally homogenous structural aspect. The only folds, found 

at the south end of Aishihik Lake, are minor (Sauchyn, 1986).   

Bostock (1948) characterizes the basin as broad rolling depression lying mostly 

between 1219 m and 1524 m above sea level. Between Sekulmun and Aishihik Lakes, 

and east of Aishihik Lake, broad stretches of rather smooth rolling plateau have a relief of 

about 300 m without distinctly entrenched valleys. A few isolated mountains and 

mountain groups, with elevations in excess of 1829 m stand upon it. However, Aishihik 

and Sekulmun Lakes and undulating upland plateaus are the dominant features of the 

Aishihik Landscape (Sauchyn, 1986). The most unique landform in the region is the 

Sekulmun River (aka Link Creek) delta. It is characterized by segregated ground ice, 

thermokarst depressions, and active thermal erosion (Sauchyn, 1986). 

Permafrost is an important feature influencing the landscape. Discontinuous 

permafrost is registered in the region and can range between 1 m to 30 m in glaciofluvial 

sediments near the Aishihik airport at the northern end of the Aishihik Lake (Sauchyn, 

1986). Studies by Brown (1967, pp. 32-33) indicate that permafrost, at a depth of 6.5 m, 

would endure circa 2C rise in mean annual air temperature from -4.8C to -2.2C. 

Two major classes of surficial deposits in the study area include weathered 

bedrock, occurring above the general altitudinal limit of Pleistocene glaciation, and 

glacial drift and recent alluvial and organic deposits covering the underlying bedrock 

(Sauchyn, 1986, p.19). The glacial deposits include moraine blankets and ridges, 

glaciofluvial and glaciolacustrine deposits (IEA, 2006). 

Around the northern half of Aishihik Lake, silty-clay lacustrine sediments form 

the shoreline and underlie Aishihik Village. This material is “subject to wave erosion 



AISHIHIK DRAINAGE BASIN CONCEPTUAL MODELING   

 

33 
during high lake levels,” (Sauchyn, 1986, p.22). Dust clouds observed in the region 

confirm further erosion by wind occurring for the silty lacustrine deposits (Sauchyn, 

1986). 

Aishihik and Sekulmun Lakes are dominant features of the Aishihik Drainage. 

Aishihik Lake is the Yukon’s sixth largest with a surface area of 150 km
2
. Sekulmun 

Lake ranks seventeenth with a surface area of 50 km
2
 (Sauchyn, 1986, p.36). Their 

shoreline systems are characterized by beaches, bluffs, large deltas, and abandoned 

shorelines. The shoreline is comprised of unconsolidated morainal, lacustrine, and 

glaciofluvial deposits and therefore has a low resistance to erosion (Sauchyn, 1986). 

Erosion to the area’s shoreline is influenced by surface frosts, rain, wind and wave 

energy. Perennial wave erosion has produced 18 m high bluffs at the north shore of 

Aishihik Lake. However, to a large extent, erosion depends on lake levels (Indian and 

Northern Affairs & Fisheries and Oceans, 2001; Sauchyn, 1986, p.36).  

The historic elevation ranges for Aishihik and Sekulmun before 1975 has been 

estimated at 1.07 m (3.5 ft) and 0.91 m (3 ft) respectively (Sauchyn, 1986). After 1975, 

the Aishihik hydroelectric development received a water storage entitlement that 

increased Aishihik Lake’s elevation range to 3.66 m (12.5 ft). Due to this development, 

the geomorphic processes of the Aishihik and Sekulmun shoreline systems are “now 

largely controlled by demand for hydroelectric power and supply of lake water” 

(Sauchyn, 1986, p.37). 

Analysis and interpretation. 

 Considerable research and data was available detailing the physical landscape of 

the Aishihik Drainage, of which this section is only a brief summary. This may be 
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attributed to the economic potential of the natural resources, in particular water and 

mineral resources, in the region.  

The region’s geography and hydrologic regime make this region a viable setting 

for hydroelectric power generation. Few nations in the world possess the right 

combination of flow and topography for hydroelectric power to be viable and Canada is 

one of the top producers generating 12.4% of the global capacity (Heathcote, 2009, p.90). 

However, the shoreline composition of Aishihik Lake indicates it is vulnerable to erosion 

and therefore the impacts to the shoreline from controlled out-flow of the lake for 

hydroelectric power generation are accelerated.  

The presence of discontinuous permafrost, and more importantly the potential for 

changes to the active layer, can present a number of impacts on the natural and man-made 

features of the region. For instance, permafrost not only influences the hydrologic regime 

of the region but can affect local infrastructure such as roads, cabins and infrastructure 

associated with the hydroelectric facility.  

Plant and animal communities. 

Plant and animal surveys by Bastedo and Theberge (1986) identified various special 

habitat units in the study area including 20 riparian zones; 6 fish spawning areas for arctic 

grayling (Thymallus arcticus), lake whitefish (Coregonus clupeaformis), round whitefish 

(Prosopium cylindraceum) and/or rainbow trout (Oncorhynchus mykiss); and several 

waterfowl staging areas. Additional special habitat units include ungulate winter ranges, 

rutting grounds, rearing grounds and migration corridors. Additional units of high 

significance in the Aishihik East area contain relatively unique and or diverse vegetation 
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communities including open spruce forests and woodlands, boreal grasslands, and 

several productive wetlands characterized by a high diversity of birds and mammals.  

Of special note, the Isaac-Gladstone Valley has one of the study area’s greatest 

concentrations of biological productivity and diversity (Bastedo & Theberge, 1986, p.26). 

It is characterized as a large riparian zone with highly diverse vegetation communities, 

highly productive waterfowl and shorebirds habitat and the Yukon’s most extensive 

winter range for Dall sheep (Ovis dalli) (Hoefs & Lortie, 1975 as cited in Bastedo & 

Theberge, 1986).  

A relatively recent change to the animal community in the Aishihik region came 

with reintroduction of wood bison (Bison bison athabascae) in the late 1980s and early 

1990s. In 2011, the herd was estimated at 1230 animals from the original population of 

172 released in 1988 (Government of Yukon, 2012). 

Analysis and interpretation. 

 Plant and animal surveys used in this study are dated and it is possible that species 

composition and species populations have changed, especially with the reintroduction of 

wood bison and associated changes with this large game species. However, the plant and 

animal surveys conducted in the past suggest that this region is an environmentally 

significant area with large concentrations of biological productivity and diversity that are 

considered unique for the Yukon and northern Canada. Of notable interest, are the 

spawning areas and rearing grounds that may be of interest for conservation and 

livelihood purposes. Due to the relative importance of spawning areas, long-term studies 

to monitor lake whitefish (Coregonus clupeaformis) populations at several sites around 
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Aishihik were initiated by Yukon Energy Company as part of the relicensing efforts 

for the Aishihik Generating Station.   

Climate. 

In spite of its relatively close proximity to the Pacific, climate in the Aishihik 

Drainage is continental and semi-arid (Sauchyn, 1986). St. Elias Mountains, to the 

southwest of the Aishihik region, modify ocean air masses approaching from the 

southwest. 

Temperatures recorded at the southern end of the study area, near Otter Falls (See 

Figure 2) between 1971 and 2000, range from a daily average of -16.4C in January to 

13.1C in July (Environment Canada, 2013a).  An extreme maximum temperature of 

31C was reached in May 1983 and an extreme minimum temperature of -43.5C was 

reached in January 1989 (Environment Canada, 2013a). 

According to a report by Sauchyn (1986), daily temperatures recorded at the 

Aishihik Airport (See Figure 4) from 1944 to 1966, “ranged from monthly means of -

24.3 C in January to 12.1 C in July, with an annual mean daily temperature of -4.8 C. 

The extreme temperatures were 56.7 C (sic) and -30.6 C,” (Sauchyn, 1986, p.18) 
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Figure 2: Current (A) and historic (B) climate monitoring stations in the study area.  
 
Note. Copyright 2013 by Google, Image Landsat. 

 
Analysis and interpretation. 

 While current climate trends suggest possible warming – from -24.3C to -16.4C 

in January and 12.1C to 13.1C in July – the two monitoring stations are located at 

opposite ends of the lake. It is uncertain, from the data available, how much these 

differences are influenced by the microclimates of each location or by changing climate 

trends. Continued monitoring at both locations would provide more conclusive evidence 

to indicate long-term warming trends occurring in the area. Further, the extreme 

maximum temperature (56.7 C) identified by Sauchyn (1986, p.18) is likely a 

measurement or typographical error in the original report.  

Inventory of water resources. 

 Hydrometric water data for this section is based on data available from the Water 

Survey of Canada (2010). Water quality and stream geochemistry data was available 
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from the Yukon Geological Survey (Héon, 2003).  Snow survey data was obtained 

directly from Yukon Government Water Resources Branch (Government of Yukon, 

2013). The locations of 7 hydrometric monitoring stations (Figures 5 and 12), 1 snow 

survey site (Figure 3), 3 water quality monitoring stations (Figure 19), and over 200 

stream geochemistry survey sites (Figure 20) are illustrated below. 

Snow surveys. 

Snow surveys, measured by Yukon Government Water Resources, estimate the 

amount of water in a snowpack and the condition of the snowpack during periods of 

accumulation and are typically conducted during maximum snow accumulation (early 

March through late April) (Brooks et al., 2003). The location of the snow surveys is 

illustrated in Figure 3. 

 
Figure 3: Location of snow surveys. 

 
Note. Copyright 2013 by Google, Image Landsat. 
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 A time series graph (Figure 4), beginning in March 1994, and including data 

from the latest survey (2013), illustrates the relationship ( D = WE) between snow depth 

(D) and Snow Water Equivalent (WE) where,  

 = snow density expressed as a percentage (%) 

D = snow depth (cm) and 

WE = the water equivalent (cm) contained in a snowpack. 

 
Figure 4: Time series graph of snow depth (cm) and snow water equivalent (cm).  

 
Note. Graph created using data from “Snow Survey Data at Aishihik Lake Station 136° 59’40.5” W, 

61°11’48” N, 1994 – 2013” by Government of Yukon, 2013, unpublished raw data. Data publicly available 

from Government of Yukon upon request. 

 
Analysis and interpretation. 

 Between 1994 to 1999 (inclusive), the time series illustrates a fairly uniform 

pattern of snow accumulation peaking in early March and tapering down to zero (one 

exception in 1997 where the snow depth was 12cm April 30, 1997), by the end of 

April/mid-May (where data available). During this same period, the Snow Water 
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Equivalent (WE) also shows a relatively uniform relationship between snow depth and 

WE indicating the density () is fairly uniform over this period.  

The long-term trend over the 20-year monitoring period, however, shows 

gradually increasing trends observed for snow depth measured at the end of April for the 

last 10 years of monitoring. Snow surveys taken at the end of April, for instance, show 

snow depths typically greater than zero, at times exceeding 40 cm (Government of 

Yukon, 2013).  

Further, the time series shows a departure from the uniform relationship between 

snow depth and snow water equivalent showing increased occurrences of greater snow 

density. An increase in density can be attributed to a number of factors such as the 

snowpack settling or alternate thawing and freezing at the snow surface, followed by 

snowfall (Brooks et all, 2003, p.377).  

 Changes to the depth and density of the snowpack can have a number of cultural 

and environmental impacts. Thicker snow packs occurring later into the season changes 

the spring snowmelt which can impact access to the region for cultural pursuits, wildlife 

migration patterns, and food availability. As the snow season extends into late spring, 

warmer temperatures can pose flood risks if snowmelt occurs too fast. Further, changes to 

snow density can affect runoff volumes.  

Historical stream flow. 

In this section, I summarize stream flow data for now-inactive monitoring 

stations: one located near the community of Canyon Creek (and outside of the study area 

bounds but downstream of the Aishihik Dam) and one on the West Aishihik River 

upstream of the confluence with East Aishihik River (See Figure 5). Flow data (Water 
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Survey of Canada, 2013), is available as a daily average (m

3
/s) and I’ve summarized 

data into the following descriptive statistics (Tables 1 and 2) and presented this 

information as hydrographs (See Figures 6 and 7) illustrating the central range (median, 

first, and third quartiles) of daily discharge as a box plot and extreme outliers (maximum 

and minimum values) as the whiskers.  

 
Figure 5: Flow monitoring station sites. 

 
Note. Copyright 2013 by Google, Image Landsat. 

 
Aishihik River. 

This monitoring station provides the longest pre-dam baseline data for the 

Aishihik River. While it is outside of the study area, it is immediately downstream of the 

study area and is therefore included as part of this inventory. As monitoring data for 

station 08AA001 is available pre-Aishihik Dam, I have divided this dataset into two 
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periods (1950 to 1973 and 1974 to 1986) to better illustrate differences between stream 

flows pre- and post-construction and operation of the Aishihik Dam.  

Table 1. Monitoring station 08AA001, pre-dam stream flow data (1950 to 1973). 

 N 
 

Minimum 
(m

3
/s) 

25
th

 Percentile 
(m

3
/s) 

Median 
(m

3
/s) 

75
th

 Percentile 
(m

3
/s) 

Maximum 
(m

3
/s) 

January 682 3.03 3.96 4.67 6.23 10.6 

February 621 2.61 3.31 4.19 5.95 7.65 

March 682 2.24 2.94 3.79 5.38 6.57 

April 660 2.24 3.2 4.53 5.66 14.2 

May 730 2.44 8.01 13.55 21.775 137 

June 720 5.38 20.3 28.25 41.3 143 

July 744 4.96 17.675 24.7 32.3 91.5 

August 713 4.96 15.1 23.5 29.4 64 

September 720 6.99 12.8 20.8 26.8 47.6 

October 744 4.53 10.7 16.25 20.2 33.1 

November 720 3.6 6.8425 9.63 13 20.3 

December 713 3.43 4.67 6.74 8.5 14.7 

Note. Data from “HYDAT: Monitoring Station 08AA001” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

 
Figure 6: Hydrograph for monitoring station 08AA001 from 1950 to 1973. 

 
Note. Data from “HYDAT: Monitoring Station 08AA001” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
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Analysis and interpretation. 

The pre-dam data (Figure 6) shows flows increasing mid-May, peaking in mid-

June and then gradually falling back down in late fall and winter. This pattern is 

consistent with run-off during late spring to early summer. The data also show large 

variations in the maximum discharge values occurring 20 June 1962 (143 m
3
/s). Flow for 

June of this year are relatively high with flows exceeding 90 m
3
/s (more than three times 

the median value for June) for 12 consecutive days in June 1962. 

Another anomalous stream flow value was observed 22 May 1968 (137 m
3
/s). 

While the value may accurately represent stream flow on this day it is also possible that 

this value can be attributed to instrumental error. The days preceding and following 22 

May 1968 show significantly smaller flows (71.1 m
3
/s on 21 May 1968 and 88.9 m

3
/s on 

23 May 1968) compared to the maximum value for May. Further, a review of the data 

reveals the next highest value observed in May occurred 31 May 1967 at 104 m
3
/s. 

Stream flow recorders can be affected by the presence of ice (Water Survey of Canada, 

2013) and therefore periods with ice can give a false reading.  
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Table 2. Monitoring station 08AA001, post-dam stream flow data (1974 to 1986). 

 N Minimum 
(m

3
/s) 

25
th

 Percentile 
(m

3
/s) 

Median 
(m

3
/s) 

75
th

 Percentile 
(m

3
/s) 

Maximum 
(m

3
/s) 

January 403 2.83 6.385 8.27 10.6 17 

February 367 2.49 5.425 8.83 10.6 16.7 

March 403 2.25 4.36 7.2 10.2 14.7 

April 390 2.01 3.855 6.43 9.0975 25.2 

May 372 3.15 11 14.6 20.975 69.8 

June 365 11.2 18 23.7 35.4 74.2 

July 403 8.82 12.75 15.7 28.9 99.7 

August 403 7.05 11.5 13.6 17.95 66.3 

September 390 5.71 10.5 12.7 15.1 80.4 

October 403 3.77 7.435 9.56 12 51.3 

November 390 3.2 6.9925 8.735 11.775 19.3 

December 403 2.97 8.67 10.5 12.8 18.4 

Note. Data from “HYDAT: Monitoring Station 08AA001” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

 
Figure 7: Hydrograph for monitoring station 08AA001 from 1974 to 1986. 

 
Note. Data from “HYDAT: Monitoring Station 08AA001” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
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Analysis and interpretation. 

In comparison to the previous dataset (1950 to 1973), the flow data post dam 

(1974 to 1986) are consistent with outflow from a controlled storage showing a much 

narrower range of flow and uncharacteristic outliers for months when flow would 

naturally be dropping (i.e., September and October). Note that while the year-to-year 

range is lower in general during the months with ice cover, it is still greater post-dam. A 

greater range in winter, when the lake is covered by ice, affects winter travel and 

harvesting pursuits. 

West Aishihik River. 

Monitoring of West Aishihik River took place upstream of the confluence with 

East Aishihik River from 1995 to 2000 (Water Survey of Canada, 2013).  
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Table 3. Monitoring station 08AA011, stream flow data (1995 to 2000). 

 N Minimum 
(m

3
/s) 

25
th

 Percentile 
(m

3
/s) 

Median 
(m

3
/s) 

75
th

 Percentile 
(m

3
/s) 

Maximum 
(m

3
/s) 

January 186 0.05 0.07525 0.178 0.292 0.4 

February 170 0.052 0.06125 0.135 0.19975 0.308 

March 186 0.06 0.108 0.1425 0.21675 0.359 

April 180 0.072 0.229 0.4325 0.87675 2.49 

May 186 0.551 2.2925 3.87 6.005 40.7 

June 180 1.93 4.525 7.875 18.6 62.5 

July 186 1.87 3.12 4.605 10.75 78.2 

August 186 1.71 2.4125 3.035 5.0975 47.5 

September 180 1.5 2.3675 3.03 4.1025 15.2 

October 186 0.403 1.2775 1.71 2.3475 9.7 

November 180 0.173 0.45825 0.62 0.91775 2.15 

December 186 0.084 0.202 0.401 0.4975 1.48 

Note. Data from “HYDAT: Monitoring Station 08AA011” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

 
Figure 8: Hydrograph of West Aishihik River at monitoring station 08AA011 from 1995 

to 2000. 

 
Note. Data from “HYDAT: Monitoring Station 08AA011” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
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Analysis and interpretation. 

 The hydrograph is characteristic of an unregulated stream with seasonal peaking 

typically occurring in June and gradually decreasing through the rest of the year. The 

peak flow (78.2 m
3
/s) occurred July 13, 2000 followed by continued high flows the 

following day. A heavy rain storm event in July may account for extreme flows peaking 

so late in the season.  

Current stream flows. 

In this section, I summarize stream flow data for three active monitoring stations 

(08AA008 (Sekulmun River), 08AA009 (Giltana Creek), and 08AA010 (Aishihik River)) 

within the study area (See Figure 5). Flow data (Water Survey of Canada, 2013), is 

available as a daily average (m
3
/s) and I’ve summarized data into the following 

descriptive statistics (Tables 4, 5 and 6) and presented this information as hydrographs 

(See Figures 9, 10 and 11). 

Sekulmun River stream flow. 

Monitoring of Sekulmun River occurs at the outlet of Sekulmun Lake. The river, 

draining approximately 1240 km
2
 (Water Survey of Canada, 2013), flows into the 

northern end of Aishihik Lake. Monitoring began 1981 and the station remains active.  
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Table 4. Monitoring station 08AA008, stream flow data (1981 to present). 

 N Minimum 
(m

3
/s) 

25
th

 Percentile 
(m

3
/s) 

Median 
(m

3
/s) 

75
th

 Percentile 
(m

3
/s) 

Maximum 
(m

3
/s) 

January 1054 0 0.0825 1 1.51 2.7 

February 961 0 0 0.262 1.1 2.52 

March 1054 0 0 0.245 1.0275 3.98 

April 1000 0 0.1115 0.985 1.82 9.47 

May 1021 0.438 2.347 3.5 5.6 16.4 

June 949 2.34 6.46 9.64 14.3 26.7 

July 986 2.803 8.2325 11 16.7 56.9 

August 1052 2.38 6.42 8.84 14.3 44.5 

September 1020 2.01 5.1375 7.945 11.5 36.6 

October 1054 1.27 3.41 4.89 7.2475 19.8 

November 1020 0 1.995 2.84 4.2025 8.71 

December 1054 0 2.143 2.238 2.3965 5.17 

 Note. Data from “HYDAT: Monitoring Station 08AA008” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 

 

 
Figure 9: Hydrograph of Sekulmun River at monitoring station 08AA008 from 1981 to 

the present. 

 
Note. Data from “HYDAT: Monitoring Station 08AA008” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

Analysis and interpretation. 

 Stream flow is unregulated on the Sekulmun River and the hydrograph is 
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February and March and then gradually rises to peak in July indicating run-off is 

significant during summer rain storm events.  

Giltana Creek stream flow.  

Flowing from Giltana Lake, Giltana Creek flows into Canyon Pond just below the 

gated control on Aishihik Lake. The creek drains an area of approximately 190 km
2
 

(Water Survey of Canada, 2013). The stream flow is unregulated. It converges with 

outflow from Aishihik Lake to contribute to total stream flow measured at 08AA010 (see 

below). Monitoring began in 1981 and remains active. 

Table 5. Monitoring station 08AA009, stream flow data (1981 to present). 

 N Minimum 
(m

3
/s) 

25
th

 Percentile 
(m

3
/s) 

Median 
(m

3
/s) 

75
th

 Percentile 
(m

3
/s) 

Maximum 
(m

3
/s) 

January 992 0 0.047 0.094 0.137 0.316 

February 904 0 0.002 0.077 0.11825 0.242 

March 992 0 0 0.0575 0.10725 0.261 

April 960 0 0.01 0.093 0.171 6.98 

May 990 0.002 0.8925 1.865 2.6875 14.8 

June 935 0.108 0.645 1.17 2.03 12.2 

July 978 0.009 0.3015 0.579 0.99325 8.94 

August 977 0.006 0.171 0.39 0.828 5.84 

September 940 0.034 0.29075 0.546 0.76325 4.23 

October 1021 0.113 0.304 0.492 0.65 1.9 

November 990 0.088 0.201 0.27 0.373 0.736 

December 1023 0.022 0.1135 0.16 0.207 0.425 

Note. Data from “HYDAT: Monitoring Station 08AA009” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
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Figure 10: Hydrograph of Giltana Creek at monitoring station 08AA009 from 1981 to 

the present. 

 
Note. Data from “HYDAT: Monitoring Station 08AA009” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

Analysis and interpretation. 

 Giltana Creek is characterized by low flows in winter while peak flows in May 

indicate the stream is influenced more by snowmelt run-off in May than run-off during 

rain storm events during June or July. Stream flow is naturally regulated on Giltana 

Creek and the hydrograph is characteristic of natural flow where stream flow peaks in 

May and drops uniformly through the rest of the year.  

Aishihik River stream flow. 

 The flow at this monitoring station (08AA010) is largely regulated by a gated 

structure at the southern end of Aishihik Lake, intended to control stream flow to Canyon 

Lake (Indian and Northern Affairs & Fisheries and Oceans, 2001). Stream flow at this 

station captures combined flows from the controlled outflow at Aishihik Lake and the 

natural flow from Giltana Creek. The outflow from Canyon Lake can be directed through 
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a 5.6km long canal to an underground powerhouse or to Otter Falls and, subsequently, 

the lower East Aishihik River. These separated streams converge again at the confluence 

of the West Aishihik and East Aishihik Rivers.  

Monitoring of Aishihik River at 08AA010, located just south of Aishihik Lake, 

began in 1980 and remains active. Estimated drainage area up to this point is 

approximately 3000 km
2
 (Water Survey of Canada, 2013).  

Table 6. Monitoring station 08AA010, stream flow data (1980 to 1995 and 1997 to 

2014). 
 N Minimum 

(m
3
/s) 

25
th

 Percentile 
(m

3
/s) 

Median 
(m

3
/s) 

75
th

 Percentile 
(m

3
/s) 

Maximum 
(m

3
/s) 

January 961 2.92 7.86 9.97 13.4 16.8 

February 875 2.16 6.525 10.2 14.4 16.6 

March 961 2.04 6.22 9.41 13.8 17.9 

April 930 1.99 4.92 7.52 11.3 18.9 

May 961 1.85 5 7.28 10.2 23.8 

June 930 0.476 3.53 5.2 7.985 24.5 

July 961 1.2 3.52 4.97 8.28 77.8 

August 961 1.78 3.56 4.7 10 80.3 

September 939 2.04 3.67 5.04 10.035 69.2 

October 992 2.28 3.745 5.98 8.44 87.7 

November 960 2.61 5.41 8.335 11.225 19.7 

December 992 2.91 8.165 10.25 13 19 

Note. Data from “HYDAT: Monitoring Station 08AA010” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm


AISHIHIK DRAINAGE BASIN CONCEPTUAL MODELING   

 

52 

  
Figure 11: Hydrograph of Aishihik River at monitoring station 08AA010 from 1981 to 

the present. 

 
Note. Data from “HYDAT: Monitoring Station 08AA010” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

Analysis and interpretation. 

No baseline (pre-Aishihik dam) data is available but we can assume a similar 

pattern to historical flow measured at 08AA001 illustrating the disruption to 

characteristic flow patterns and a narrower and fairly uniform range of flows.  

A review of the dataset shows the minimum flow conditions for outflow from 

Aishihik Lake consistently meet required flow conditions after 13 July 1990. However, 

low flows, that did not meet minimum required flows occurred on several occasions 

between 1988 to 1990 (Water Survey of Canada, 2013). 

Otter Falls stream flow. 

 An additional stream flow monitoring site is located at Otter Falls and monitoring 

is performed by YEC and reported annually as a condition of their water use license. Four 

minimum flow conditions over Otter Falls are stipulated by the water use license to 
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protect downstream fish populations and habitat. The previous flow condition to 

maintain aesthetic flow over Otter Falls was removed in an amendment to the water 

license (Yukon Territory Water Board, 1991).  

Lake levels. 

In this section, I summarize water levels of six active monitoring stations located 

at the northern and southern ends of Aishihik Lake, at the mouth of Giltana Creek 

(Giltana Lake), and at the outlet of Sekulmun River (See Figure 12). The daily average 

water levels (Water Survey of Canada, 2013) are available as a level (m) above a 

specified geographic datum.  I have summarized data into the following descriptive 

statistics (Tables 7 to 12) and presented in hydrographs (See Figures 13 to 18). 

 
Figure 12: Lake level monitoring stations. 

 
Note. Copyright 2013 by Google, Image Landsat. 
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Aishihik Lake South (pre-dam). 

Monitoring of water levels at the southern end of Aishihik Lake (08AA005), 

downstream of the location proposed for the Aishihik dam, began in 1972, just prior to 

the Aishihik dam development, and remains active. To illustrate changes observed 

between pre-dam development and post-development, I have divided the data into two 

datasets to illustrate range differences for lake levels at this monitoring station (08AA05) 

for the periods before and after construction of the Aishihik dam. The data illustrate 

changes in the relative elevation of the water levels. To convert to the Geodetic Survey of 

Canada Datum add 911.565 m at this monitoring station (Water Survey of Canada, 2013).  

Table 7. Monitoring station 08AA005, pre-dam water level data (1972 to 1974). 

 N Minimum 
(m) 

25
th

 Percentile (m) Median (m) 75
th

 Percentile 
(m) 

Maximum (m) 

January 67 2.694 2.780 2.813 2.846 2.896 

February 85 2.646 2.676 2.722 2.765 2.813 

March 93 2.597 2.643 2.673 2.716 2.752 

April 90 2.560 2.592 2.629 2.655 2.707 

May 93 2.560 2.652 2.704 2.768 2.935 

June 90 2.749 2.892 2.987 3.097 3.188 

July 93 2.990 3.200 3.240 3.255 3.386 

August 93 3.219 3.271 3.324 3.444 3.566 

September 90 3.091 3.332 3.377 3.554 3.600 

October 93 2.984 3.071 3.211 3.597 3.636 

November 90 2.880 2.954 3.026 3.614 3.642 

December 93 2.810 2.853 2.947 3.609 3.618 

Note. Data from “HYDAT: Monitoring Station 08AA005” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm 
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Figure 13: Aishihik Lake (south) water levels at monitoring station 08AA05 between 

1972 to 1974. 

 
Note. Data from “HYDAT: Monitoring Station 08AA005” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm 
 

Analysis and interpretation. 

The data are limited prior to dam operations for water levels near the dam but 

show a relatively narrow range in lake levels fluctuations (less than 0.2 m difference 

between extreme values) in the winter months (January through to April). During late 

spring (May) and through summer (June through August) both the lake levels and the 

range in lake level fluctuations increase gradually but are observed to fluctuate no more 

than 0.5 m between extreme values. Lake levels between September through December 

experience the largest range for both the central range and extreme values with lake level 
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Aishihik Lake South (post-dam). 
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was managed by two different companies and under two different water licenses. 

Under the new license, the mean daily water surface elevation on Aishihik Lake must be 

maintained between a controlled minimum of 913.00 m and a controlled maximum of 

915.16 m (Water Survey of Canada datum 08AA005) subject to additional conditions.  

Table 8. Monitoring station 08AA005, post-dam water level data (1975 to 2012). 

 N Minimum 
(m) 

25
th

 Percentile (m) Median 
(m) 

75
th

 Percentile 
(m) 

Maximum (m) 

January 1178 1.351 2.416 3.005 3.192 3.618 

February 1074 1.171 2.220 2.808 3.045 3.587 

March 1178 1.101 2.153 2.658 2.901 3.548 

April 1140 0.979 2.034 2.531 2.814 3.520 

May 1178 0.973 1.994 2.563 2.839 3.783 

June 1140 1.288 2.157 2.717 3.021 3.923 

July 1178 1.440 2.429 3.032 3.227 4.078 

August 1178 1.588 2.505 3.200 3.414 4.054 

September 1140 1.609 2.676 3.230 3.468 3.892 

October 1178 1.643 2.838 3.239 3.481 3.664 

November 1140 1.610 2.730 3.178 3.446 3.588 

December 1178 1.499 2.543 3.067 3.314 3.563 

Note. Data from “HYDAT: Monitoring Station 08AA005” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
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Figure 14: Aishihik Lake (south) water levels at monitoring station 08AA05 from 1975 

to 2012. 
 
Note. Data from “HYDAT: Monitoring Station 08AA005” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 

 
Analysis and interpretation. 

In comparison to the pattern observed prior to dam construction, the lake level 

range expands significantly throughout the year following the construction of the 

Aishihik dam and controlled out-flow. For instance, the maximum range for May 

increased from 0.375m (pre-dam) to 2.810m (post-dam). The central ranges are also 

fairly uniform throughout the year generally between 0.7m and 0.9m.  

An important note regarding this data is that this data illustrates levels managed 

under two different companies and under two different licenses. A review of the water 

levels between 2002 to 2012, indicate that under the current water use license and new 

management, the water levels at this station exceed general license conditions only once 

on August 11, 2011 when levels reached 915.219 m. 
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However, fluctuating water levels have had a significant impact on the 

shoreline. According to research by Sauchyn, “Superposition of the Aishihik Lake dam 

on a fairly characteristic fluctuation in natural inflow has amplified the responding 

variations in lake level and the recent variability of the shoreline geomorphic system.” 

(Sauchyn, 1986, p.43).  

Significant changes to water level ranges can accelerate shoreline erosion, 

increase the transport of eroded sediments, and increase deposition of sediments 

downstream. These processes can further impact aquatic habitat and the human uses of 

the lake and lakeshore. Many of these effects are described in more detail in the 

environmental impact assessment prepared for YEC in their proposal to install at third 

turbine at the Aishihik Generating Station (Indian and Northern Affairs & Fisheries and 

Oceans, 2001).   

Aishihik Lake (north). 

Monitoring of water levels at the northern end of Aishihik Lake (08AA012), near 

Aishihik Village, began in 1995 and remains active. There is no pre-dam data available 

for this station to compare datasets for lake levels above the dam. The data illustrate daily 

averages for the relative elevation (m) of the water levels. To convert to the Geodetic 

Survey of Canada Datum add 911.270 m at this monitoring station (Water Survey of 

Canada, 2013).  
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Table 9. Monitoring station 08AA012, water level data (1995 to 2011). 

 N Minimum 
(m) 

25
th

 Percentile 
(m) 

Median (m) 75
th

 Percentile 
(m) 

Maximum (m) 

January 527 1.887 2.661 3.216 3.465 3.650 

February 480 1.848 2.559 3.082 3.355 3.573 

March 527 1.828 2.544 2.913 3.239 3.512 

April 510 1.781 2.461 2.755 3.099 3.407 

May 527 1.780 2.406 2.763 3.164 3.426 

June 510 1.834 2.462 3.130 3.367 3.610 

July 527 1.856 2.631 3.466 3.578 3.904 

August 527 2.108 2.786 3.587 3.696 4.016 

September 510 2.249 2.937 3.626 3.763 3.947 

October 527 2.200 2.949 3.643 3.708 3.969 

November 510 2.123 2.814 3.540 3.679 3.949 

December 527 1.974 2.722 3.428 3.605 3.851 

Note. Data from “HYDAT: Monitoring Station 08AA012” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

 
Figure 15: Aishihik Lake (north) water levels at monitoring station 08AA012 from 1995 

to 2011. 

 
Note. Data from “HYDAT: Monitoring Station 08AA012” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
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Analysis and interpretation. 

No data are available for the northern end of Aishihik Lake pre-Aishihik dam but 

the patterns are almost identical to the southern end post-dam data and can infer that pre-

dam levels were as well. Note the lake elevation datum provided by Water Survey of 

Canada (2013) shows a lower elevation (911.270m) than the elevation at the southern end 

of the lake where the lake drains (911.565m); this value should be confirmed. As above, 

large water fluctuations can affect shoreline erosion and thus aquatic habitat, in particular 

spawning areas located at the northern end of the lake.   

Sekulmun Lake. 

Monitoring water levels at two monitoring stations along the shore of Sekulmun 

Lake (08AA007) and at the outlet of Sekulmun Lake (08AA008) began in 1980 and 

2011, respectively. Both stations are active. The data illustrate daily averages for the 

relative elevation (m) of the water levels. To convert to the Geodetic Survey of Canada 

Datum add 913.866 m at both monitoring stations (Water Survey of Canada, 2013). 
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Table 10. Monitoring station 08AA007, water level data (1982 to 2012). 

 N Minimum 
(m) 

25
th

 Percentile 
(m) 

Median (m) 75
th

 Percentile 
(m) 

Maximum (m) 

January 991 2.004 2.08 2.155 2.18 2.269 

February 903 1.964 2.095 2.155 2.21 2.361 

March 991 1.966 2.095 2.1715 2.242 2.394 

April 959 1.948 2.089 2.161 2.262 2.398 

May 991 1.948 2.17525 2.2365 2.329 2.674 

June 959 2.146 2.34 2.476 2.587 2.974 

July 991 2.216 2.41075 2.527 2.6605 3.588 

August 991 2.177 2.336 2.437 2.606 3.362 

September 974 2.166 2.29 2.392 2.5185 3.301 

October 1022 2.12 2.208 2.262 2.367 2.815 

November 989 2.051 2.129 2.172 2.238 2.445 

December 1022 2.041 2.127 2.156 2.191 2.337 

Note. Data from “HYDAT: Monitoring Station 08AA007” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

 
Figure 16: Sekulmun Lake water levels at monitoring station 08AA007 from 1982 to 

2012. 

 
Note. Data from “HYDAT: Monitoring Station 08AA007” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
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Table 11. Monitoring station 08AA008, water level data (2011 to 2012). 

 N Minimum 
(m) 

25
th

 Percentile 
(m) 

Median (m) 75
th

 Percentile 
(m) 

Maximum (m) 

January 1054 2.004 2.11075 2.159 2.188 2.269 

February 961 1.964 2.1 2.166 2.211 2.361 

March 1054 1.966 2.098 2.188 2.23975 2.394 

April 1020 1.948 2.091 2.1665 2.258 2.398 

May 1054 1.948 2.18 2.237 2.32925 2.674 

June 1020 2.146 2.3455 2.489 2.6085 2.974 

July 1054 2.216 2.415 2.541 2.73675 3.588 

August 1054 2.177 2.33875 2.4555 2.68375 3.362 

September 1035 2.166 2.294 2.407 2.536 3.301 

October 1085 2.12 2.21 2.272 2.389 2.815 

November 1050 2.051 2.133 2.179 2.25375 2.445 

December 1085 2.041 2.13 2.164 2.202 2.337 

Note. Data from “HYDAT: Monitoring Station 08AA008” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

 
Figure 17: Sekulmun Lake water levels at monitoring station 08AA008 from 2011 to 

2012. 

 
Note. Data from “HYDAT: Monitoring Station 08AA008” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

Analysis and interpretation. 

 The flow of Sekulmun River, which enters Aishihik Lake, is unregulated and the 

lake level fluctuations are consistent with a natural flow pattern. The central monthly 
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ranges are relatively narrow fluctuating no more than about 0.35m on average 

throughout the year. The dataset, however, is still small for monitoring station 08AA008 

(the outlet of Sekulmun Lake) and continued monitoring will provide a better 

understanding of the yearly fluctuations occurring at this station.  

Giltana Creek. 

Monitoring lake levels at the Giltana Creek monitoring station, located at the 

outlet of Giltana Lake, has just recently begun. Water level data is available from April 

through November for 2011 and 2012. The data illustrate daily averages for the relative 

elevation (m) of the water levels. No elevation datum was available to convert to the 

Geodetic Survey of Canada Datum at this monitoring station. 

Table 12. Monitoring station 08AA009, water level data (2011 to 2012). 

Month N Minimum 
(m) 

25
th

 Percentile 
(m) 

Median 
(m) 

75
th

 Percentile 
(m) 

Maximum 
(m) 

January 0 - - - - - 

February 0 - - - - - 

March 0 - - - - - 

April 9 0.629 0.705 0.736 0.768 0.827 

May 62 0.566 0.871 0.902 1.27075 1.417 

June 60 0.729 0.83625 0.9885 1.06825 1.326 

July 62 0.665 0.72125 0.7505 0.80675 0.881 

August 62 0.678 0.70375 0.741 0.89975 1.181 

September 60 0.714 0.74975 0.7695 0.79 0.877 

October 51 0.64 0.682 0.703 0.7075 0.753 

November 4 0.613 0.61675 0.6255 0.63375 0.636 

December 0 - - - - - 

Note. Data from “HYDAT: Monitoring Station 08AA009” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
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Figure 18: Water levels at outlet of Giltana Creek at monitoring station 08AA009 for 

2011 and 2012. 

 
Note. Data from “HYDAT: Monitoring Station 08AA009” by Water Survey of Canada, 2013. Data 

publicly available from http://www.wsc.ec.gc.ca/applications/H2O/index-eng.cfm and updated regularly. 
 

Analysis and interpretation. 

 The available data suggests the lake level fluctuations are characteristic of an 

unregulated water body, however, the sample sizes are too small to characterize with 

accuracy what may be influencing the water level fluctuations at this station.  

Water quality. 

Water quality monitoring data, maintained by Environment Canada (2013b) and 

the Yukon Placer Secretariat (Personal communications D. Davidge, December 15, 

2010), were available for three locations just outside the bounds of the southern end of 

the study area: Seven Mile Creek, Wagga Wagga Creek and the Aishihik River (See 

Figure 21). The water quality data are included in this inventory as the data are measured 

downstream of the study, comprise part of the natural watershed bounds, and are the only 

water quality data available for the study area.  
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The data are surface water grab samples and measure over 50 parameters 

comprised largely of chemical constituents (metals, ions, nutrients), key physical and 

chemical characteristics (pH, acidity, alkalinity, colour, turbidity, conductivity, hardness), 

and some biophysical features (dissolved organic carbon).  

Three indices are summarized here: pH, turbidity and specific conductance (See 

Tables 13 to 15). These indices were selected from the available attributes due to the 

consistency of these values reported in the water quality samples and, more importantly, 

because they are among the most important general characteristics describing the quality 

of surface water (Brooks et al., 2003). The pH of water influences the water chemistry of 

aquatic systems and represents various thresholds for the survival of aquatic organisms. 

Measures of turbidity can indicate the concentration of suspended sediments in water. 

Suspended sediments can affect how much light is available in water for photosynthesis, 

can carry nutrients and heavy metals which affect water quality, and can cover gravel 

beds that are important fish spawning habitat (Brooks et al., 2003). Specific conductance 

measures can be used to estimate total dissolved solids in solution and also represent 

survival thresholds for freshwater fish. 
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 Figure 19: Location of three nearest water quality monitoring stations downstream of 

the study area.  

 
Note. Copyright 2013 by Google, Image Landsat. 

 
Aishihik River.  

A total of five surface water quality grab samples were analyzed at this location: 

three samples, between June and November, in 2004; one sample in March 2006; and one 

sample in July 2008. A summary of the three selected water quality parameters is given 

below. 

Table 13. Water quality parameters measured on Aishihik River. 

Test Description Units 09-Jun-04 26-Aug-04 10-Nov-04 10-Mar-06 02-Jul-08 

pH 
 

- 7.57 7.46 7.96 8.1 8.09 

Specific  
Conductance 

uS/cm 79 170 175 186 137 

Turbidity 
 

NTU 39.8 0.65 0.69 4.29 10.2 

Note. Data from “Freshwater Quality Monitoring and Surveillance – Online Data: Pacific Yukon Water 

Quality Data,” by Environment Canada, 2013. Data publicly available from http://www.ec.gc.ca/eaudouce-

freshwater/  
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Analysis and interpretation. 

The pH is slightly alkaline but well within natural ranges acceptable for 

freshwater fish where a pH range between 6.5 and 9.2 is generally tolerated (Brooks et 

al., 2003). The specific conductance indicates total dissolved solids are relatively low. 

Turbidity, as expected, is seen to fluctuate significantly between the samples where NTU 

is relatively high in June. This value coincides with peak flows and likely reflects the 

greater amount of suspended sediments during high flow.  

Naturally elevated levels for some inorganic parameters were detected in some of 

the grab samples (Environment Canada, 2014b) including aluminum (4.722 mg/L), boron 

(0.005 mg/L), copper (0.0135 mg/L) and iron (1.53 mg/L). The concentrations at times 

naturally exceed Canada’s water quality guidelines for the protection of freshwater 

aquatic life.  Note, these values represent the total metal concentrations analyzed for a 

single grab sample and likely reflect the region’s bedrock composition.  

Seven Mile Creek. 

Data for key water quality parameters are presented in Table 14 for the single 

surface water quality grab sample, measured July 29, 2010, at this location.  

Table 14. Water quality parameters measured at Seven Mile Creek. 

Test Description Units 29-Jul-10 

pH 
 

 8.37 

Specific Conductance 
 

uS/cm 213 

Turbidity 
 

NTU 0.88 

Note. Data from “Freshwater Quality Monitoring and Surveillance – Online Data: Pacific Yukon Water 

Quality Data,” by Environment Canada, 2013. Data publicly available from http://www.ec.gc.ca/eaudouce-

freshwater/  
 



AISHIHIK DRAINAGE BASIN CONCEPTUAL MODELING   

 

68 
Analysis and interpretation. 

 The pH is slightly alkaline but within acceptable range for aquatic health. Specific 

conductance and turbidity are relatively low indicating low levels of dissolved solids and 

suspended sediments. One slightly elevated inorganic concentration observed at Seven 

Mile Creek is fluoride (0.22 mg/L). Elevated fluoride concentrations are naturally 

occurring and reflect the bedrock composition. 

Wagga Wagga Creek. 

Data are presented in Table 15 for the single surface water quality grab sample, 

measured July 29, 2010, at this location.  

Table 15. Water quality parameters measured at Wagga Wagga Creek. 

Test Description Units 29-Jul-10 

pH 
 

 8.35 

Specific Conductance 
 

uS/cm 277 

Turbidity 
 

NTU 1.82 

Note. Data from “Freshwater Quality Monitoring and Surveillance – Online Data: Pacific Yukon Water 

Quality Data,” by Environment Canada, 2013. Data publicly available from http://www.ec.gc.ca/eaudouce-

freshwater/  
 

Analysis and interpretation. 

Similar to values observed at Seven Mile creek, the pH is slightly alkaline and 

specific conductance and turbidity are relatively low. Unlike the other two sites, no 

notable metal or inorganic parameters concentrations were observed at this water quality 

monitoring station.  This station which is situated between the other two monitoring 

stations could indicate that higher metal concentrations present downstream at Aishihik 

River water quality monitoring may be attributed to tributaries converging downstream of 

Wagga Wagga Creek or it could be reflective of an event occurring when the Aishihik 
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River samples were taken versus the values found in the single grab sample at Wagga 

Wagga Creek.  

Stream sediment surveys. 

 The Geological Survey of Canada performed an extensive regional stream 

sediment geochemistry survey as part of the National Geochemical Reconnaissance 

Program surveys (Héon, 2003). Over 300 sites in the study area were surveyed in 1985, 

1986 and 1993 (See Figure 20). Surface water grab samples analyzed were water 

originating predominantly from groundwater sources, with some samples investigating 

intermittent streams comprised of spring melt or precipitation. Samples were analyzed for 

more than 60 parameters in total. The data describe primarily the metal and metalloid 

concentrations and chemical constituents (ions and nutrients) in the sediments. The 

survey serves to characterize the geologic signature of the study area and illustrates 

regions with high mineralization and therefore the potential for naturally elevated metal 

concentrations and other inorganic parameters in the water. The study area falls 

predominantly in the Yukon-Tanana region and therefore descriptive statistics will 

consider the values only for the Yukon-Tanana region (See Table 16). 
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Figure 20: Stream Sediment Survey Locations in Study Area. 

Note. Topographical data from “GIS Data for Download,” by Government of Yukon, 2011. Data publicly 

available from Geomatics Yukon ftp site ftp://ftp.geomaticsyukon.ca/Mining/ and updated regularly. 

ftp://ftp.geomaticsyukon.ca/Mining/
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Table 16. Parameters characterizing water samples stream sediment analyses. 

 pH Fluoride (in Water) 
Ppb 

Uranium (in Water) 
ppb 

n 8065 8066 8065 

Minimum 4.1 10 0.02 

50th percentile 7.2 80 0.11 

90th percentile 7.9 240 1.5 

95th percentile 8 350 2.746 

98th percentile 8.2 540 5.2 

99th percentile 8.3 720 8.272 

Maximum 8.6 3170 255 

Limit*  6.5-9.0 120 ppb 15 ppb 

* Limit from Canadian Water Quality Guidelines for the Protection of Aquatic Life in freshwater for long-

term exposure (Canadian Council of Ministers of the Environment, 2011). 

 

Note. Data from “Yukon Regional Geochemical Database 2003 – Stream Sediment Analyses,” by 

Exploration and Geological Services Division and Indian and Northern Affairs Canada, 2003. Data publicly 

available from http://www.geology.gov.yk.ca/databases_gis.html 
 

Analysis and interpretation. 

 The Yukon Tanana region, of which the study area is a small part, exhibits a 

significant range of values observed in the water samples. While generally within a range 

acceptable for the protection of freshwater fish, the pH value is below 6.5 – the pH limit 

generally accepted for long-term exposure – at several permanent and intermittent water 

sources sampled. The pH reaches 4.9 at one permanent water source indicating near toxic 

conditions for many fish and other aquatic life.  

Naturally occurring fluoride in the bedrock elevates fluoride levels in the water 

and levels exceeding the long-term concentration limits for the protection of freshwater 

fish are observed at over 100 survey sites. Uranium levels are also naturally elevated in 

three of the water samples. It should be noted again, however, that the dataset represents 

a region far larger than the study area of the Aishihik Drainage and therefore these 

conditions may not be present within the study area. 

 One final remark about the quality of the data: some discrepancies have been 

noted in the digital database which was converted from the original file (Heon, 2003). 
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While many of these errors have been noted and/or addressed, it is likely that others 

persist and this dataset can be used only as a guide. Additional sampling should be 

performed for sites of interest or concern.  

Watershed Inventory of Social and Economic Systems in the Aishihik Drainage 

Human history of the Aishihik Drainage. 

The study area represents the important traditional use of the Aishihik Lake area 

to the Southern Tutchone [of Champagne and Aishihik First Nations]. Southern Tutchone 

peoples have a long history of use and occupancy for the Aishihik Lake area. 

Archaeological evidence indicates human use of the area radiocarbon dated to about 7195 

years ago (Greer, 2007, p.3; Workman, 1974, p.101). Oral history studies by Allen (1992) 

conclude the Aishihik Lake area was heavily utilized by the Southern Tutchone and their 

ancestors for a number of reasons. It was prime hunting grounds for big game 

supplemented with an abundance of small game birds and animals (Allen, 1992, p.4). 

Traditionally, the Southern Tutchone peoples in the area were subsistence hunters and 

fishers living on caribou (Rangifer tarandus), moose (Alces alces), Dall sheep (Ovis 

dalli), small game and fish caught locally (Greer, 2005, p.9). The area also provided key 

habitat for fur bearing animals (Allen, 1992, p.4). Trapping provided an important 

resource for winter survival and contributed to the traditional economies with 

neighbouring First Nations. Trapping and the fur trade grew increasingly more important 

in the nineteenth century as demand for furs from the coastal market increased and 

trading posts were established along traditional trade routes (Greer, 2005, p.9).  

Perhaps the most important resource for the Southern Tutchone peoples living in 

the area was the fish in Aishihik Lake. Aishihik Lake is the sixth largest water body in 
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Yukon and the bay along the north shore was considered one of the richest fishing 

areas in the Aishihik Lake area (Allen, 1992, p. 4). The main type of fish caught in the 

bay was lake whitefish (Coregonus clupeaformis) with other species such as trout 

(Oncorhynchus mykiss), lingcod or burbot (Lota lota) and pike (Esox lucius) also 

harvested but not in comparable abundance (Allen, 1992, p. 3). Residents used to set nets 

stretching across the bay with as many as 10 to 15 nets set at a time and catches 

averaging between 50 to 80 fish per day in the north end of Aishihik Lake (Allen, 1992, 

p. 2). 

Several other locations along the shores of Aishihik Lake and around the 

surrounding lakes, including Sekulmun and Otter Lakes and many of the smaller lakes, 

were identified in the reports by Allen (1992) describing historical land and resource use. 

All of the locations were associated primarily with important fish resources for the 

Southern Tutchone. Further, a number of Southern Tutchone place names, or toponyms, 

describing important locations or the resources available at a specific location have been 

documented in archaeological surveys by Workman (1978).  

The social organization of the Southern Tutchone of southwestern Yukon 

revolved around a clan, or moiety, based political system following a matrilineal 

succession (McClellan, 2007, p.3). That is, children would belong to the same clan as 

their mother. Traditionally, each of the clans, Wolf and Crow, assumed specific 

responsibilities for each major life event or social exchange throughout a person's life 

(McClellan, 2007, p.3). Several oral narratives documented by McClellan (2007) also 

show that certain areas and resources became the responsibility of one of the two clans to 
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manage, indicating traditional management practiced over lands and resources 

included designating access to areas and resources as well as preventing or resolving 

conflict.  

Analysis and interpretation. 

 The long human history of the area suggests an abundance of natural resources 

present namely the diverse plant and animal communities and in particular the fish 

populations. The importance of these resources is reflected in the area’s place names thus 

establishing a relationship of interdependency between the inhabitants and the land and 

water. The areas described in these reports may serve as valuable guides for identifying 

future watershed management priorities.  

An additional consideration in developing a watershed management strategy for 

the region involves the inclusion of traditional resource management practices that 

previously helped to prevent and resolve conflict. These practices may be considered as 

important management tools in helping to resolve conflict over land and water use today.  

Current land use. 

Potential human impacts on a watershed can depend on the nature of land use in 

the area. In this section, I aim to highlight land use trends and concentrated activity in the 

study area that can influence water resources in the study area. General regional land use 

described in this section excludes use by the CAFN community. CAFN land use will be 

described in the next chapter. 

Land use administration and planning. 

Land and land use in crown lands within the study area are governed by the Lands 

Act (2002) and the Territorial Lands (Yukon) Act (2003). The study area also comprises 
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First Nations settlement lands that provide for the Champagne and Aishihik First 

Nations to enact bylaws for the use and occupation of the settlement lands and develop 

and administer land management programs over these lands (Umbrella Final Agreement, 

1993).   

In addition to these acts, many water use activities are regulated by federal, 

territorial and First Nations acts, regulations, and policies. Federal legislation guiding 

water use can include the Fisheries Act, Navigable Waters Protection Act, and 

Environment Act. Legislation governing water use includes the Yukon’s Waters Act 

(2003) and the Yukon Environmental and Socio-Economic Act (2003) both of which 

furnish the participation First Nations in managing how water and land should be used 

both in the traditional territory of the First Nation and in the settlement lands.  

Analysis and interpretation. 

 Overlapping jurisdictions for the care and management of water resources 

underscore the necessity for collaboration between governments (federal, territorial and 

First Nations) in the development of management priorities and practices in the area.  

Recreation and tourism. 

Sports fishing continues to be an important activity for Yukon and non-Yukon 

residents alike. Data from the latest Fish Survey (Environment Yukon Fisheries 

Management Section [EYFMS], 2006) show $12 million direct expenditures made 

relating to sports fishing in the Yukon in 2005. This is up 24% from 2000 figures 

(EYFMS, 2006). Of this $6.9 million is attributed to non-Canadian resident fishers that 

buy fishing packages.  
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The survey combines Aishihik Drainage with other areas forming ‘Region 1’ 

of the survey. According to this data, Region 1 anglers fished 11,870 days, or 12% of the 

total days fished in Yukon between mid-April to late October 2005 (EYFMS, 2006).  

Analysis and interpretation. 

Impacts to water quality have the potential to indirectly affect economic 

opportunities in the study area, such as sports fishing guides and operators working in 

Aishihik, as well as impacting economic growth for Yukon.  

Placer mining and quartz mineral exploration. 

Mineral exploration and extraction activities are a significant economic driver in 

the territory. Figure 21 shows the claims, leases, roads and infrastructure associated with 

placer mining and quartz mineral exploration in the area (the quartz claims files have 

been clipped to show only what is present in the study area). Topographical data for 

mapping was obtained from Yukon Geomatics ftp site (Government of Yukon, 2011).  
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Figure 21: Mineral claims in Aishihik Drainage. 

Note. Topographical data from “GIS Data for Download,” by Government of Yukon, 2011. Data publicly 

available from Geomatics Yukon ftp site ftp://ftp.geomaticsyukon.ca/Mining/ and updated regularly. 

ftp://ftp.geomaticsyukon.ca/Mining/
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 Analysis and interpretation. 

The map of the area illustrates the potential for more extensive use in future of the 

area’s resources, largely from mineral exploration and subsequent hard rock mining. 

Exploration and mining activities can significantly impact water quality, and water is 

consumed in mining processes. These activities can also drive additional demand for 

energy. According to the Environmental Screening Report submitted by Indian and 

Northern Affairs & Fisheries and Oceans (2001), the operation of one mine consumes 

“almost as much electricity as all other consumers [in Yukon] combined,” (Indian and 

Northern Affairs & Fisheries and Oceans, 2001, p.8). General effects of placer and hard 

rock mining have been well documented for other mining operations in Yukon and will 

not be discussed in detail here.  

Hydroelectric development. 

 The Aishihik Generating Station began operating in September 1975. It was 

constructed largely to meet the growing electrical demand of the newly operating Cyprus-

Anvil lead-zinc mine in Faro, Yukon (Bastedo, 1986; YEC, 2001; YEC, 2010).  It is one 

of three hydroelectric facilities operating in Yukon and the only one located in the study 

area. At present, water from Aishihik, Sekulmun and Canyon Lakes is used to generate 

hydroelectricity. A control structure, located at the southern end of Aishihik Lake, 

controls the release of water into Canyon Lake and provides for multi-year water storage 

in Aishihik Lake. Another control structure is located at the outlet of Canyon Lake and 

controls release over Otter falls or is directed to a 5.6 km long power canal (Indian and 

Northern Affairs & Fisheries and Oceans, 2001). At the end of the canal there is a 175 m 

water drop to an intake shaft and a 910 m pressure tunnel to an underground powerhouse 
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(Indian and Northern Affairs & Fisheries and Oceans, 2001). Three turbines (two 15 

MW and one 7 MW turbines) are installed underground generating some 37 MW of 

electricity and contributing approximately 25 % of the total energy supplied by Yukon 

Energy (Yukon Energy, 2014). Water exits the powerhouse through a 1450 m 

underground tailrace tunnel to the East Aishihik River about 0.8 km upstream of the 

confluence with the West Aishihik River (Indian and Northern Affairs & Fisheries and 

Oceans, 2001).  

 The hydroelectric facility has had, and continues to have, a direct impact on the 

area’s water resources altering stream flows and lake water levels and subsequently 

causing a number of effects on aquatic habitat, heritage resources, environmental 

conditions and public health and safety which have all been detailed in the environmental 

impact assessment (Indian and Northern Affairs & Fisheries and Oceans, 2001). Water 

use for the facility is regulated by conditions of the water license authorized by the 

Yukon Water Board. 

 The history of the development and operations of this facility encountered a fair 

amount of controversy. In spite of overwhelming opposition by the local First Nations 

communities in Aishihik and limited biological and botanical surveys completed by the 

project proponent to adequately address environmental impacts of the facility, the project 

received a restricted water license from the newly instigated Yukon Water Board in 1973. 

The decision to develop the facility, and the complications surrounding the decision-

making, has been documented at length in various reports (Nicholls, 1979; Nicholls 

1981) and during public hearings held by the Yukon Water Board (1972, May 24; 1972, 

May 25; 1973, January 17). The development of the facility and management of it 
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received “considerable public criticism and government scrutiny,” (Penner 1982; 

Canadian Arctic Resources Committee 1983 cited in Bastedo, 1986). Following the 

public hearing, a number of issues were raised including, 

“perfunctory investigation of alternative sites; inadequate environmental and 

engineering studies and cost estimates done by consultants for NCPC [Northern 

Canada Power Commission]; construction delays; cost overrun; NCPC failure to 

comply with conditions of its water license and permits issued under the TLU 

Reg’s [Territorial Land Use Regulations]; and NCPC’s attitude toward 

compensation of native residents affected by the project,” (Bastedo, 1986, p.59).  

 

The Aishihik Generating Station has since transferred ownership from the Northern 

Canada Power Commission (NCPC) to the publicly owned electrical utility Yukon 

Energy Corporation in 1987. Improved management practices, including operation of the 

Aishihik Dam as reported in annual reports (Annual reports 2002 through 2011) and a 

formalized partnership with Champagne and Aishihik First Nation to work together on 

common interests (YEC, 2011), indicate a marked shift from the previous management 

regime. However, the legacy left from previous poor management practices can continue 

to undermine improved management practices and the relationship between YEC, and the 

former residents of Aishihik, members of the Champagne and Aishihik First Nation. 

An additional challenge facing the Aishihik hydroelectric facility is forecasting 

future energy demand. According to YEC, “electrical power generation in the Yukon has 

almost always gone hand in hand with industrial development…that has meant mining,” 

(YEC, 2001, p.1). However, mining activities depend on global market prices thus 

making it difficult to anticipate electrical energy requirements for long term planning.  

Analysis and interpretation. 

Additional environmental surveys performed following the construction of the 

Aishihik Generating Station show that this project, to date, has had the most noticeable 
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impact on the water resources of the Aishihik Drainage compared to other activities. 

Additional development to expand capacity of the dam is under consideration (YEC, 

2010) and will continue to have long-lasting and irreversible impacts to the region.  

The newly formed partnership between the hydroelectric facility’s manager, YEC, 

and the CAFN government show resolve towards improving relations and advancing 

common interests. However, the success of developing and implementing a new 

management scheme relies largely on community support (i.e., the CAFN community 

members) as research shows that lack of support for proposed management measures 

“can be one of the most formidable obstacles,” to implementing new management 

approaches (Heathcote, 2009, p.76).  

Summary of Observations 

 This section summarizes the information from the biophysical data – physical 

landscape, plant and animal communities, climate, and water resources – and socio-

economic information to identify current water uses and potential water impairments 

according to the available data. The information summarized here will also be used, in 

part, to inform the modeling phase in Chapter 6. 

General observations. 

Biophysical data.  

Patterns of change, related to stream flow and lake levels, are evident and can be 

linked to human activities, namely operation of the Aishihik hydroelectric facility. 

Changes to climate are detectable in snow surveys and climate data available. Previous 

environmental surveys have identified a number of valued environmental components 

(VECs) in the study area which suggests the need for conservation measures. Some 
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naturally elevated levels are observed in the study area for a few compounds 

specifically aluminum, fluoride, and possibly uranium, which exceed Canada’s water 

quality guidelines for the protection of freshwater aquatic life. These values are 

consistent with highly mineralized areas such as Yukon.  

Socio-economic information. 

 Information on the social systems in the study area demonstrates that it is an area 

with a long history of occupancy and use by local First Nations peoples. Certain areas 

also feature prominently in the human history, namely subsistence harvesting areas.  

 Current land use in the area indicates an increasing potential for hard rock mining. 

Increased mineral activity impacts the land and water use in the study area both directly, 

through surface area disturbance, water consumption and wastewater, and indirectly, 

through increased electrical needs from the Aishihik Generating Station.  

 The relatively recent changes to land use management in the study area, such as 

the joint management agreements, also imply significant potential for developing new 

management frameworks based on collaborative approaches between the territorial and 

First Nations governments. Greater inclusion of First Nations interests may mean a shift 

in types of land and water use permitted in the study area. 

Water use. 

 According to the biophysical data available for the study area, water in the region 

serves to maintain fish and wildlife habitat, and, in general, to contribute to maintaining 

the hydrologic balance and ecosystem processes and functions in the area. Additional 

activities requiring water use in the study area include recreational boating and fishing, 

tourism related to water-based recreation (i.e., water sports and activities, nature 



AISHIHIK DRAINAGE BASIN CONCEPTUAL MODELING   

 

83 
enjoyment, and aesthetic enjoyment), and mineral-based activities. The most 

significant water user in the study area, both in terms of water volume consumed and 

impact on other water uses, is the Aishihik hydroelectric facility. The current land use 

patterns also show potential for increased water usage for mining activities in the study 

area.  

Water use impairments. 

 The data available thus far indicate that the most significant impairment to water 

use is attributed to the Aishihik hydroelectric facility both in its demand for water use and 

redirection of stream flow, as well as its indirect impacts associated with lake level 

fluctuations. Impacts center on accelerated bank erosion which in turn impact on water 

quality and subsequently water quality directly affects how the water may be used. 

Climate change in the area also poses a potential impairment to water use as it can 

influence the quality and quantity of water available for use. This can occur directly 

through changes to precipitation or ambient temperature which can impact the volume or 

water temperatures. This can also occur indirectly as a warming climate can accelerate 

thawing of permafrost making the shorelines more susceptible to erosion and thus 

impacting water quality. 

Potential future water use impairments could include water consumed for mining 

activities and the subsequent wastewater produced in the process. The nature and extent 

of wastewater produced would depend on mineral extraction processes and be regulated 

by the relevant legislation and policies.  
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Quality of data. 

 The significant amount of data collected to characterize the geochemical features 

of the study area points to the high value placed on the area’s potential for resource, 

namely mineral, extraction. Additional biophysical data gathered appears to have been 

collected largely as a baseline to consider impacts associated with the development and 

operation of the Aishihik hydroelectric facility. As a result, some of the data, such as the 

comprehensive plant and animal inventories performed in the 70s and 80s, are dated and 

may no longer accurately represent the plant and animal communities present in the study 

area especially considering the reintroduction of wood bison (Bison bison athabascae). 

Data gaps. 

 In spite of the environmental surveys pointing to the significance of aquatic 

habitat and sensitivity to disturbance in specific areas within the region, long-term 

monitoring of water quality at these sites was limited or altogether absent. In general, 

long-term water quality monitoring was largely absent within the study area and most 

notably from sites where fish and aquatic habitat can be impacted by changes in water 

quality. Further, a single surface water grab sample for two water quality monitoring 

locations presents significant limitations in characterizing the baseline for the stream. 

Another parameter unaccounted for in the water quality monitoring was data related to 

water temperature. Significant changes in water temperature, or thermal pollution, can 

affect the survival of certain aquatic species.  

Considerations to Advance Integrated Watershed Management 

 Notable for its absence is the lack of a comprehensive land use plan that could be 

used to guide preferred land use and activities in the region. In spite of the various 
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environmental surveys performed in the area, at the time of writing the region is no 

closer to a systematic organization of information into a land use or management plan.  

Integrated watershed management is a process to consolidate the information 

available on a system, the watershed, in order to achieve effective water management. 

This means that water supply is adequate for the various needs and uses not only now but 

in the future; water quality meets both government standards and other societal water 

quality objectives while protecting key ecological functions; and economic development 

is a long-term and sustainable activity in the watershed.  

 The data available show that the study area is relatively remote and has a number 

of features of important conservation value. The development and operation of the 

Aishihik dam has initiated major changes within the system while other human uses do 

not appear to have significantly impacted the system, yet. The dam continues to be a 

focal point for developing or improving management options to minimize effects to key 

ecological functions and other water uses.  

Achieving a new framework for managing water resources in the study area will 

require identifying management priorities and developing a sound research and 

monitoring program that addresses current data gaps to understanding the system and 

integrates knowledge systems to meet key objectives. Therefore, the next step in 

initiating integrated watershed management for the area entails working with 

stakeholders to identify priorities and set targets consistent with local values. 

Results from Documenting Traditional Knowledge 

Cultural Significance of Features and Activities in the Aishihik Drainage 

“[Aishihik has] more than a multi-million dollar value on it. You can't put any specific 

price on it,” CAFN elder. 
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Traditional land and water use in Aishihik. 

“My ancestors used to move around that area there. I grew up in [Aishihik], my 

grandparents, my parents and on and on and now my children are doing it. And 

I'd like just to see it [continue],” CAFN elder. 

 

All interview participants had memories beginning in childhood of several 

locations in the Aishihik Lake area and recalled harvesting plants, animals and fish 

primarily for subsistence and sometimes for trade. Most participants focused their 

interview responses on the village at the north end of Aishihik Lake and confirmed it 

used to be the primary camp location in the Aishihik Lake area for several families.  

The village was described by many participants as a crossroads for families from 

surrounding villages including Carmacks, Hutchi, Champagne, Burwash and Kloo Lake 

with foot trails linking these settlements. Later in the twentieth century, external 

influences, such as the building of the Alaska Highway and residential school, had 

enormous impact on the structure of the community and have since turned Aishihik 

Village into a seasonal camp. Many of the participants expressed satisfaction with seeing 

more members of CAFN with family ties to the area now building cabins in the region to 

continue to practice traditional and cultural pursuits such as hunting, fishing, trapping and 

recreational time to re-establish a connection to their cultural heritage. Interview 

participants identified several other locations as seasonal harvest camps all along 

Aishihik Lake and surrounding lakes including Sekulmun, Otter, Canyon, Ittlemet, 

Lacelle, Giltana, Stevens and Polecat Lakes. Most of the sites identified outside of 

Aishihik Village appeared to have specific family ties associated with their use. For 

example, when mentioning specific areas outside of the village, participants also often 

identified a community member or family name associated with that area. 
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The amount of time participants spend in the area varied from person to person 

and from season to season. The most active time for users of the Aishihik area, as stated 

by participants, was in the summer largely due to road access to the north end of Aishihik 

Lake. Most users also only visit the area on weekends and holidays as work schedules 

allow. A few participants indicated they do travel to the north end of the area during the 

winter and again in early spring to set nets for fish and hunt for bison. 

During the interviews, participants marked down culturally significant features of 

Aishihik Drainage (See Figure 24), including drinking water locations, fish and wildlife 

habitat, and recreational sites. Sources of open water in wintertime were critical to the 

community as sources for drinking water and fishing.  

“Between Otter and Aishihik Lakes [where] the fish [are] coming and going, 

the water is flowing in the winter [and] it doesn't freeze over cause of the 

movement of water [between] the lakes. That's a natural place for people to 

be even year round. You can get fish there. Fish is such an important part of 

our culture,” CAFN elder. 

 

Open and flowing water during wintertime was also considered a sacred 

place and deserved respect, 

“There's a place [near Aishihik Village] it was open water in the wintertime 

and they say that's where the fish, big fish, is moving in there and that's why 

the water stays open. It's a spiritual type place,” CAFN elder.  

 

Most participants identified specific locales for collecting drinking water 

along Aishihik Lake (See Figure 22). Participants indicated these were trusted 

drinking water sites that generations of families had collected water at.  

Every participant identified fish spawning habitat in the Aishihik Bay area as 

an important feature and resource central to their culture. Spawning habitat for trout 

and whitefish extends right across the bay where the village was built. A small river 
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connects Aishihik Lake to Sekulmun Lake allowing for fish passage between the 

lakes.  

“In the summertime if you set up fish traps between the rivers, especially the 

streams, those are the best places for catching fish and that's why these 

villages ended up in those places and that's the importance of it,” CAFN 

elder.  

 

Fishing was practiced year round and continues to be practiced throughout 

the year by active users. Several interviewees maintain that the abundance and easy 

access to fish was a primary reason why the village is located there,  

“That was a major spawning ground there in front of the village…that's why they 

put the village there: white fish spawning grounds,” CAFN member. 

 

“The village, Asheyi [Aishihik] village is a real super fish place. In 

summer…huge pike are there… and then there's suckers. There's lots of them. 

And there's open water there and open water is places you can still catch fish in 

the wintertime. If there's still flowing water you have the ability to still catch fish 

if they're moving under it,” CAFN elder. 

 

The Aishihik Lake area continues to be a rich source of caribou, moose, sheep, 

beavers, muskrat and ground squirrels for subsistence harvesting. Furthermore, 

participants indicated water fowl, migratory and game birds, such as willow ptarmigan 

and spruce grouse, are an important food source. In the past, activities such as hunting 

and fishing were pursued primarily for subsistence and as part of the traditional economy 

between families and other groups. Today, these activities continue as an important 

cultural practice among CAFN members. Harvesting plants, mainly edible berries, was 

also identified by most of the participants as an important cultural activity practiced today 

as in the past. Trapping was also cited by some as helping play a role for the Southern 

Tutchone in transitioning from a traditional economy to a wage economy.  

“At that time [1960s], squirrel furs were worth 25 cents or 35 cents each a hide,” 

CAFN member. 
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One participant recalled her mother earned extra money sewing moccasins, using 

materials harvested in the area, for the highway construction workers around the area in 

the early 1940s. However, most participants indicated that trapping is declining among 

younger generations. 

“Now with the economy of trapping it's kind of not so much anymore so people 

have migrated to the cities and different communities,” CAFN elder. 

 

Analysis and observations. 

Research participants described to me a range of culturally significant features 

and activities (CSFA) associated with the drainage basin and marked the locations and 

areas of the CSFAs onto the maps provided. I transferred these into a GIS database and 

the CSFAs are presented in the map below. The CSFAs can represent anything of cultural 

significance to the research participants and include harvesting sites, spiritual sites, 

archaeological finds, key fish and wildlife habitat, seasonal camps, cabins, places 

associated with stories or legends, and heritage or present day trails. Due to the sensitive 

nature of the majority of these sites, no labels have been assigned to the CSFAs. Instead, 

labels are assigned to point and polygon features in a locked GIS database.   
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Figure 22: Culturally Significant features and activities occurring in Aishihik Drainage. 

Note. Topographical data from “GIS Data for Download,” by Government of Yukon, 2011. Data publicly 

available from Geomatics Yukon ftp site ftp://ftp.geomaticsyukon.ca/Mining/ and updated regularly. 

ftp://ftp.geomaticsyukon.ca/Mining/
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A map of the culturally significant features and activities reveals that most of 

these occur adjacent to the shoreline of Aishihik and Sekulmun Lakes with a significant 

concentration occurring at the north end of Aishihik Lake. The cultural significance of 

Aishihik Lake, and the associated shoreline system, indicates that changes to the 

shoreline are likely to significantly affect cultural features and activities valued by the 

Aishihik community.  

Another observation is that the activities in general are noticeably close to access 

roads or routes indicating the effect roads have on accessibility in the area. Aishihik and 

Sekulmun Lakes also appear to act as important travel corridors as several sites are 

located on shorelines where there is currently no road access. 

Most of the cultural areas (purple ovals) on the map represent areas associated 

with harvesting activities for different species of fish and game as well as plants and 

medicines while some represent important wildlife habitat. Monitoring changes to these 

cultural sites over time can provide additional information for shifts in animal 

populations, migration patterns, or other indicators. 

Traditional resource management. 

“The lake is pretty much the symbol of life. All these little streams that are 

coming in are all the little ribbons of life that are coming into the lake,” 

CAFN member.  

 

Many of the features and activities described in the previous section warrant 

special care in their use and management. This section summarizes traditional and 

evolving views and practices for the management of resources in the study area, as 

these also represent core watershed values. 
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During the interviews the research participants described to me various 

principles and protocols for the care and use of natural resources. In this section, I 

summarize management practices relating to water resources described to me during 

the interviews. I also include other cultural protocols mentioned by research 

participants that may have shaped how natural resources are cared for and used.  

Research participants described respect firstly for community elders and 

great respect for the systems that sustain life - the environment and natural 

resources. 

Several interviewees shared stories about cultural restrictions on water resources. 

Many recalled being told, as children, not to throw anything into the water so as not to 

disturb the fish that live there as the fish sustained their community. Another participant 

recalled being told by his elders not to swim in certain areas because it was important to 

keep certain water resources clean. Many of these participants maintained that they 

continue practicing this principle and pass it on to the younger generations particularly 

when they see a group of young people throwing objects, like rocks and sticks, into the 

water.  

Respect for water itself was a common theme expressed during the interviews, 

“Definitely you gotta respect the water, the water is the life,” CAFN elder. 

Further, water was sometimes attributed with great power. One elder related a 

story about how powerful and potentially dangerous the lake and the rivers could be 

especially if you’re not familiar with the water source.  

“Don’t laugh at [water] because it’ll destroy you in no time,” CAFN elder. 
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Other key principles guiding the Southern Tutchone peoples’ traditional 

resource management include taking only what you need. One elder shared how her 

family did not leave the fish net in day after day but rather checked the net every day and 

removed it once they had enough to feed their family for a specified period of time. This 

principle was typically accompanied by the practice of consuming all of the resource 

once it was taken so that nothing was wasted. All of the elders interviewed recalled how 

the fish never went to waste. For example, fish entrails were boiled and fed to the sled 

dogs and fish scales could be dried and then applied as decoration to clothing.  

 Another common practice identified by participants involved sharing resources. 

Fish and meat harvested in the area were often given to elders and other community 

members. Many of the active harvesters interviewed expressed that this continues as an 

important cultural practice among family, friends and especially with community elders 

who have limited means to go out on the land to harvest. Sharing also extended beyond 

natural resources as several participants indicated that property was shared collectively. 

Two participants recalled that, in the past, it was common practice to leave cabins 

unlocked for others in the area to use.  

“He had about four or five little cabins and they were always open to people, there 

was never a lock on them back in those days,” CAFN member. 

 

Care for children and youth also appeared to be a shared responsibility within the 

community. Many participants shared stories of joining other families for harvesting 

activities and the importance they placed on learning from elders in the community not 

directly related to their own family.   

“When I was a kid you'd just kind of jump in with whoever. Uncles and cousins 

and people would come by and they'd borrow you,” CAFN elder. 
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Families respected each other’s living and harvesting areas. To avoid conflict 

and so as not to deplete a shared resource, several elders interviewed indicated that 

people communicated directly with each other as to where they were planning on 

harvesting resources. Certain areas also have family associations and specific clan 

protocols. According to one participant, Aishihik area belonged to the Wolf Clan 

and visitors from surrounding areas belonging to the Crow Clan weren’t allowed to 

stay in Aishihik Village. In addition, some areas required first receiving informal 

permission from another family to go in to harvest resources from that area.  

Observations. 

 Traditional management practices parallel, and often exceed, many current best 

resource management practices. Practices such as communicating with all parties affected 

by harvesting activities and cooperative harvesting efforts were not only central to 

avoiding conflict but also helped to ensure resources were acquired sustainably. The 

emphasis on participation from children in harvesting efforts also served an important 

role in passing on sustainable resource and harvesting practices to the next generations. 

Cultural restrictions on water use in certain areas reinforce principles of conservation and 

also demonstrate the immense value placed on certain water resources. Many of these 

practices can, and should, continue to play an important role in water management in the 

area today. 

Observing Change in Aishihik Drainage 

In this section, I summarize changes observed to environmental conditions, land 

use and occupancy, and how resources are managed within the Aishihik Lake area. In the 

interviews research participants identified many issues relating to the changes they are 
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observing to the Aishihik Lake area.  These include changes to environmental 

conditions, land use and occupancy, and how resources are managed within the Aishihik 

Lake area. When describing change to culturally significant features and activities, a 

number of impacts emerged as potential sources of impairment. Identifying the sources of 

water use impairment can provide the basis for developing suitable management actions.  

Changes observed to environmental conditions. 

All participants have observed changes occurring to the land and water in the 

Aishihik Lake area. Often the first and most noticeable change shared by all participants 

was the drastically fluctuating water levels occurring in Aishihik Lake noticed after 

operation of the Aishihik Hydro Facility began in 1975. Some asserted that fluctuation 

levels are more noticeable in spring while others noticed the fluctuations in the winter 

because of the impact of the varying water levels on the ice.  

“[The ice] cracks up when they drop that [lake water levels]. So you have to be 

careful of skidoo when you're traveling on the ice. If there's a big crack you never 

know how deep it is,” CAFN elder. 

 

Another common observation by participants included changes to water 

conditions around Aishihik Village. Most participants indicated the fresh water spring 

located in front of Aishihik Village now has higher turbidity than before dam operations 

and can no longer be used by the community to collect drinking water. Some participants 

also noted that water in the bay next to the village and surrounding the fish spawning 

grounds experiences a higher level of turbidity compared to before the dam operation. 

Some participants also noted an increase in water temperatures of Aishihik Lake in the 

bay next to the village.  
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Participants shared a number of observations of various changes to the ecology 

of the Aishihik Lake area. A common observation included changes to shorelines and 

banks along Aishihik Lake and Sekulmun River.  

“Those cabins [around Otter Lake] are just about to fall in the lake now. The bank 

is kind of giving away,” CAFN elder.  

 

Most participants agree the rate of erosion occurring along the banks has 

accelerated since Aishihik Dam began operating. A few participants have observed the 

beach at Carnation Point, at the north end of Aishihik Lake, is widening. Several 

participants also mentioned dewatering of littoral areas observed around the bay near 

Aishihik Village. A number of interviewees also noted a small hill where Aishihik village 

is located has sunk lower.   

Several participants have noticed new growth of a dark weed-like plant growing 

in the lake near Aishihik Village. Participants did not recall seeing this plant in any 

abundance during their childhood spent at the village. 

 Most participants have observed changes to the climate and weather patterns 

indicating an increased unpredictability of the weather since their childhood. 

“The weather is so warm next thing you know there’s no snow and next thing you 

know there’s a big snow storm. It’s not stable,” CAFN elder. 

 

Further impacts attributed to climatic changes include changes to ice conditions 

such as how quickly the ice freezes in winter. There was some discrepancy between the 

responses from interviewees. Some felt the ice took longer to freeze in the winter and was 

slower to thaw in spring while others didn't notice any appreciable change when the ice 

on the lake froze or thawed.  
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“Usually in November there'd be a foot of snow and people be trapping and 

[this year] here we’re just waiting and waiting and waiting. The [whitefish 

spawning] season is over already,” CAFN member.  

 

A few participants felt the ice on Aishihik Lake was also thicker now than when 

they were young.  

“The ice is thicker [now]. Usually five to six feet [thick]. I have an ice auger only 

four feet [long]. If it can’t go through [the ice] then forget [about fishing],” CAFN 

member.  

 

Further changes observed by several participants included changes to the fish in 

Aishihik Lake. Many felt the flesh of fish is softer now, inedible at times, compared to 

before the dam began operating. Some also noted the increasing presence of parasites 

found in the fish in some years and mud or silt found in the fish gills. Most participants 

asserted that fewer fish are caught in nets compared to their childhood. One participant, 

however, stated that while she still felt there were still a lot of fish in the bay she did 

notice a change in ratio of fish species caught: more jack fish and fewer lingcod. She 

recalled this ratio being reversed as a child. 

 The focus area of most changes observed was around the north end of Aishihik 

Lake, however, many participants also mentioned changes to environmental conditions in 

surrounding areas. While reviewing the topographic maps, a few participants made note 

of several smaller lakes in the area that have disappeared and others are experiencing 

much lower water levels.  

“There’s lakes on the map but you go there and there’s nothing, just a big hole in 

the ground. Some of the creeks are not even there anymore. Some are dried up,” 

CAFN member.  

 

“I remember even with Lacelle Lake it used to be like higher all the time and 

sometimes it's just so low...you could walk [to the island] almost,” CAFN 

member. 
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Other significant changes observed include flooding occurring at both the north 

and south of Aishihik Lake,  

“[The dam] flooded the whole [Aishihik] village out. We had to move up higher,” 

CAFN elder. 

 

 “Down [around] Seven Mile you see the whole land is flooded,” CAFN elder.  

“Down at Canyon [Creek Village] there was back flow around Canyon [Creek 

Village] and ice jamming and water flowing like overflow and right behind 

people's houses at Canyon. The residents were getting kind of scared. The ice was 

jamming up right in their back door,” CAFN member. 

 

Observations. 

 The biophysical data in the previous chapter supports the views from the 

community that changes are happening as described. The key data gap in the previous 

chapter, however, is relating how the changes to land and water use in the area are in fact 

directly impacting the community. The traditional knowledge describes precisely how the 

changes in the study area impact them directly. For instance, data from science and 

traditional knowledge indicate that fears of flooding or traveling over frozen lakes are 

justifiable and need to be addressed.   

 While the traditional knowledge presents a more general characterization overall 

of change in the study area, impacts from the dam or other factors (i.e., climate change) 

are described in detail at very specific locations scattered around the study area. These 

locations may represent important indicators of change and help guide future monitoring 

programs. 

 The most pronounced difference observed between the biophysical data and the 

traditional knowledge of the study area is that the changes observed are attached to some 

value for the community unlike the biophysical data collected. For example, the 
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community seems to place greater emphasis on changes observed in winter compared 

to the biophysical data which measures few indicators over the winter months.  

Changes observed to land use and occupancy. 

Most participants expressed a shift occurring in use of the Aishihik Lake area 

from subsistence harvesting pursuits towards more recreational and educational 

activities, such as language camps, community harvesting camps and spending time 

on the land with family. All participants expressed a strong sense of connection that 

spending time in the area brought to them: a connection both to the land itself as 

well as allowing for the time to re-connect with family and friends. One participant 

asserted that being out on the land removed any real or perceived status and placed 

everyone on equal ground again. 

Some participants indicated that a shift in technology used to harvest has also 

occurred.  

“They had nets long time ago made of sinew and beaver skin nets they call them. 

Then they had the fish traps but the fish trap can freeze in the cold weather they 

had to watch when they used them,” CAFN elder.  

 

While some families still set nets or lines in the winter and preserve their catch for 

consumption throughout the year, most have switched to fishing rods and reels and fish 

for smaller catches. The technological shift also includes the transition from walking and 

sled dogs to snowmobiles and all-terrain vehicles (ATVs) as means of transport in the 

backcountry. While several participants noted that by adopting the newer technologies 

fewer natural resources needed to be harvested, such as fish to feed the sled dogs, many 

also mentioned different costs associated with these technologies. Costs mentioned 
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ranged from the vehicle purchase price and cost of fuel to the heavier footprint these 

technologies have on the ecology of the area.  

 Many participants have observed an increase in recreational and harvesting 

activities occurring in the Aishihik Lake area by non-residents (non-CAFN members). 

These activities include an increase in sports fishing in the north end of Aishihik Lake, 

bison hunting in the whole study area, and more recreational vehicles traveling on the 

Aishihik road to the village.  

All of the participants maintain that there are limited economic activities 

occurring in the area. A few participants worked as outfit guides in the past but outfit 

guiding in the area is now operated primarily by non-CAFN members and focuses mainly 

on fishing with some bison hunting. One participant indicated he guides a few clients 

every couple of years on Aishihik Lake.  

Observations. 

 Activities such as mineral exploration, sports fishing, and recreational harvesting 

were identified by most participants as potentially impacting culturally significant 

features in Aishihik Lake area. Many participants suggested these activities could 

negatively impact fish and wildlife migration patterns as well as result in over-harvesting 

of fish and game. I created a map (See Figure 23) combining the cultural land use with 

the mineral exploration to illustrate the potential for these activities to influence CSFAs 

in the area. 
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Figure 23: Overlapping interests. 

Note. Topographical data from “GIS Data for Download,” by Government of Yukon, 2011. Data publicly 

available from Geomatics Yukon ftp site ftp://ftp.geomaticsyukon.ca/Mining/ and updated regularly. 

 

ftp://ftp.geomaticsyukon.ca/Mining/
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While the mineral claims lie outside of CAFN settlement lands, the claims 

and mineral exploration in general have the potential to significantly disrupt cultural 

activities and pursuits in the study area. Increased exploration can affect wildlife 

migration patterns and therefore interfere with harvesting activities.  Developing 

infrastructure to support mining, such as roads, can open up access to increased use for 

both CAFN and non-CAFN citizens. 

The potential impact to water quality and quantity of hard rock and placer mining 

can also directly and indirectly affect CSFAs.  

Changes in land and resource management. 

One participant expressed a number of changes in the management of natural 

resources occurring in the area largely as a result of land claims and self-government 

agreements negotiated between Champagne and Aishihik First Nations, Yukon 

Government and the Federal Government. The First Nations government is more 

involved in the renewable resource boards established to manage the area and its natural 

resources. The participant also observed a shift in how research is being conducted in the 

area and who is conducting the research. Research and monitoring is more and more 

being driven by the First Nations government and carried out by members of the First 

Nations. 

“We've had anthropologists and archaeologists that have come by in the past and 

wrote a book and took off and never see them again to get their stuff for 

university or whatever, their degrees. Best intentions maybe but nothing says they 

ever have to come back or show you anything. But now-a-days it's us doing our 

own thing. That's a major change,” CAFN elder.  

 

One participant emphasized the shift occurring in how natural resources can be managed 

under First Nations self government compared to the previous authority of the Federal 
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government. First Nations self-government also now allows for CAFN government 

to legislate management of natural resources. These laws are upheld under the 

constitution reinstating decision-making authority to the First Nations Chief and Council.  

“In the past, the chiefs had lost some of their authority and power and now we've 

got power back. That's major, that wasn't here thirty years ago. It may not seem 

like much but collectively it's huge, what we're doing today in management,” 

CAFN elder. 

 

As the First Nations Chief and Council's authority to manage lands and resources 

is now formally recognized by Yukon and Federal governments, participants are 

beginning to see a growing acceptance among CAFN members of the First Nations 

government to make decisions relating to land and resources. A provision of the self-

government agreements, First Nations government has the authority to enact legislation 

aligned with the community’s cultural values. Participants are witnessing community 

members becoming more actively involved in how their natural resources should be 

managed and agree this is a positive change.   

A few participants noted the changes to authority exerted by community elders. 

All participants agreed that community elders were respected and traditionally provided 

guidance in the community. While most participants still agree that elders are a respected 

voice in the community and continue to have some authority in making decisions, one 

participant noted a growing loss of respect for the elders’ leadership in the younger 

generation. 

“Jesse Joe was not my grandma but everybody listened to her. There were certain 

people like that a long time ago and that's traditional leadership. We need more of 

those [voices] again because it's lacking [for example]: ‘you're not my grandma 

you're not my auntie so why should I listen to you,’” CAFN member. 
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Observations. 

 The reassertion of authority over lands and resources through new governing 

structures provides for greater potential for inclusion of the local First Nations values in 

developing new frameworks to manage water in the study area. From the interviews it 

wasn’t clear whether or not the potential, not only for inclusion but also the opportunity 

to guide the direction of resource management, is being fully realized yet. However, a 

majority of the research participants referred to participating, both in the past and at 

present, in the various land, water and resource boards in their traditional territory.  

Concerns and resource objectives for the Aishihik Drainage. 

 “We live off the land. So we want to protect the animals and that too. And the 

fishes and the water and things,” CAFN elder.  

 

While describing changes observed to the Aishihik Lake area during the 

interviews, community members identified a number of issues that require attention to 

minimize or mitigate adverse impacts to valued features and activities.  This section 

summarizes those key concerns raised during the interviews.   

Participants expressed a number of concerns relating to how the changes 

observed are perceived as adversely impacting the significant cultural features and 

activities identified in the previous section. Concerns relating to the Aishihik Lake 

area varied from security of private property to over harvesting of fish and wildlife 

populations to potential impacts associated with climate change.  

While most participants were hesitant to attribute impacts to specific causes 

and suggested more research and monitoring is needed to determine cause, all the 

participants interviewed indicated they have observed the most prominent changes 
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to the area following the construction and operation of the Aishihik Hydro Facility 

in 1975.  

“If they left the water [in Aishihik Lake] alone it'd be nice. Those fishes would be 

happy too, and the muskrat and the beavers [too],” CAFN elder.  

 

Though currently not a part of the Aishihik Drainage, all participants expressed 

concerns relating to a proposed project to divert water from another watershed into 

Aishihik Lake for increased energy production.  

“That's what really scares me is when they say they're not going to have any 

control on that river [from Gladstone Lake] when they [divert] it. We're going to 

have the same problem with flooding out again,” CAFN elder.  

 

Participants expressed concerns with increased activity by non-CAFN citizens. 

Activities such as mineral exploration, sports fishing, and recreational harvesting were 

identified by most participants as potentially impacting culturally significant features in 

Aishihik Lake area. Many participants suggested these activities could negatively impact 

fish and wildlife migration patterns as well as result in over-harvesting of fish and game.  

“Our animals are disappearing,” CAFN elder. 

Participants also cited concerns with increased use of motorized vehicles, by both 

CAFN and non-CAFN citizens.  

Most participants identified climate change as a potentially significant threat to 

the Aishihik Lake area,  

“Climate change changing the whole world, the world is going dry,” CAFN elder. 

Most participants however, were reluctant to assign with certainty any observed 

changes to climate change. One participant indicated that without sufficient monitoring of 

changes occurring in the area, it was difficult for the community to know what changes 

were natural and which could be attributed to human influences.  
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 All of the participants expressed a clear desire to know their children and 

grandchildren could return to the land not only for survival, but for spiritual 

replenishment as well. 

“My concern is I want the young people start using the land again because there’s 

a hardship gonna go on amongst the people. There's too many people on earth 

here now,” CAFN elder.  

 

The most common concern expressed among the participants involved the loss of 

cultural identity as conditions deteriorate in the Aishihik Lake area. Some participants 

also questioned the impact to the CAFN community and their cultural connection to the 

land and water if key cultural features, such as the fish spawning habitat, moose 

populations or heritage sites, disappear. 

Observations. 

 While the watershed inventory, summarized in the previous section, describes the 

bio-physical and social processes of the system, it does not identify key issues to be 

resolved by management actions. Instead, this stage of documenting community concerns 

defines the scope of the problems that need to be addressed in developing an integrated 

watershed management strategy. 

  While describing their concerns during the interviews, community members 

identified a number of issues that require attention to minimize or mitigate adverse 

impacts to valued features and activities. An underlying issue, however, appears to be 

that not only does the community have a unique set of values for this watershed, but that 

these values are not adequately considered in the current management arrangements. For 

instance, the water quality data summarized in the previous chapter does not address 
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water quality indicators (i.e., turbidity) in areas of significance for the community 

(i.e., near Aishihik Village). 

Summary of Observations 

General observations. 

 The benefit to using semi-structured interviews in documenting culturally 

significant features and activities was immediately clear as the majority of 

participants described valued features and activities that I did not anticipate when 

designing the interview questions. For instance, most of the participants related the 

value of the Aishihik area as part of their heritage and a connection to their cultural 

identity. Many expressed the importance of the Aishihik area remaining relatively 

wild, pristine, and remote in order that their descendants could continue to harvest 

fish, wildlife, berries and medicines and feel connected to their culture. Furthermore, 

many of the participants valued the sense of community they felt being on the land 

and the time afforded for reflection. One participant made special note of the 

aesthetic value of the area and appreciation for recreational opportunities the area 

provided. All participants valued the area for its ability to sustain the community and 

many felt that Aishihik area continued to provide all the resources necessary for 

survival.  

In addition, when asked to describe what they valued most in Aishihik 

Drainage, the interview questions elicited very emotional responses from all of the 

research participants suggesting much higher value placed on the region than simply 

the sum of its parts. In this regard, the traditional knowledge, and the traditional 

knowledge holders, expressed a holistic view of the Aishihik area generating a more 
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comprehensive approach to understanding the local system than the current western 

science approach to the area. However, the qualitative nature of traditional 

knowledge can be supplemented with methods from western science.  

Finally, it is clear that the valued features, areas and activities identified in 

the interviews are unique to the area and community and can only be captured 

directly from the people active in the watershed. Therefore, gathering information 

from the community is critical in initiating an integrated watershed management 

strategy for the region.  

Water use. 

The CAFN community has diverse and extensive water needs summarized in 

Table 17 below. Water uses range from drinking water to cultural needs that sustain 

harvesting activities and are of significance to historical water sites. Water is also 

important for transportation and recreational opportunities. Perhaps the greatest cultural 

water need, in terms of volume, identified through the interviews is the water needed to 

maintain fish and wildlife habitat. 
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Table 17. Summary of CAFN water uses in the study area. 

Water use category Description of water use 

Fish and wildlife habitat - Maintain aquatic and riparian habitats 

- Maintain natural flow regimes 

 

Domestic - Drinking water supply (groundwater springs, 

private wells, or surface water) 

 

Water based recreation - Boating 

- Swimming 

- Being back in wilderness 

 

Transportation - Traveling lakes and river corridors 

- Bridges 

- Culverts 

 

Cultural  - Aesthetic 

- Spiritual 

- Facilitate fishing and harvesting activities 

 

Industry/Commercial - Tourism 

- Guide outfitting 

- Trapping 

 

 

This list of water use differs greatly when compared to a list of primary water use 

categories by the US Geological Survey (Huston, Barber, Kenny, Linsey, Lumia, & 

Maupin, 2005) that includes: public supply; domestic; irrigation; livestock; aquaculture; 

self-supplied industrial; mining; thermoelectric power. Out of these, only two are 

included as an important water use in the table above. 

The difference in water use may be attributed to the Aishihik Drainage’s 

remoteness and largely unpopulated area. Unlike a populated watershed, the community 

does not identify needing water for agriculture, mining or even for power generation. The 

hydroelectric facility, while having significant impact on the Aishihik Village, does not 

service the community. However, differences are more likely attributed to a different 
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value system where water use centers more on cultural activities and maintaining 

ecological functions with less emphasis on economic potential in the area.  

Valued features identified in the watershed. 

When identifying valued features in the watershed during the interviews, I 

refrained from defining ‘value’ to encourage research participants to identify valued 

features and activities in the Aishihik Drainage that I could not anticipate. In direct 

response to interview questions about what the research participants value about or within 

the Aishihik Drainage, most described what I consider intangible characteristics of the 

area. These included cultural principles and protocols of care for the area’s resources to 

the area’s heritage significance and knowledge that the resource will be available for 

future generations to enjoy.  

I’ve summarized the various features and activities described to me throughout 

the interviews (Table 18). I consider these valued features equally relevant to managing 

water resources in the Aishihik Drainage. My rationale is simply that ignoring the 

changes or impacts to these select areas, features, and activities can mean a significant 

aspect of the watershed would be overlooked. 

The following Table 18 describes specific values associated with Aishihik 

Drainage. The table is adapted from the valuation process used by Grayson et al. (1994). 
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Table 18. Summary of culturally significant features and activities in study area 

described by research participants. 
Type Value Description 

Social Aesthetic - Appreciation of nature 

-  

 Archaeological - Sites of archaeological significance 

 

 Bequest - Knowing future generations could 

experience the area in the same manner as 

their ancestors 

 

 Cultural heritage - Trail networks 

- Sacred sites 

- Sites of cultural significance 

 

 Cultural pursuit - Hunting game 

- Fishing 

- Harvesting berries and plants 

- Trapping 

 

 Domestic use - Clean water for drinking and cleansing 

 

 

 Principles - Respect for an area’s component resources 

- Respect for elders 

- Conserve resources 

- Share resources 

- Communication 

 

 Recreation - Camping/Time at cabin 

- Culture camps 

- Language camps 

 

 Spiritual - Water is powerful and needs to be 

respected 

- Water as a character in stories 

 

Economic Work - Tourism 

- Guiding 

- Trapping 

 

Environmental Ecological Services - Habitat  

 

 Ecological Goods - Animal populations (caribou, moose, dall 

sheep, beavers, muskrat, ground squirrel) 

- Avifauna (water fowl, migratory birds, 

game birds) 

- Plants for food and medicine 

- All the resources necessary for survival  
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I’ve classified these valued features in relation to common social, economic 

or environmental categories (Grayson et al., 1994), however many of the values can 

easily be placed into other categories, for instance sites of archaeological significance are 

also cultural heritage values for the CAFN community and trapping is both a social value 

as well as an economic one. In fact, all of the values may be considered cultural values as 

they relate to use by the CAFN community. This partially accounts for the larger number 

of valued features under the “Social” category identified by the community members as 

compared to economic or environmental ones. Further, I have classified the value of 

animal populations as an ecological good. However my understanding from the 

interviews is that the animal populations appear to be inherently valued by the 

community as well as being valued for the beneficial uses derived from them. Therefore, 

animal populations could be equally classified as a cultural heritage or spiritual value.  

 Water impairments. 

The primary concern expressed by all participants related to observed and 

potential impairments to water use from operating the Aishihik Dam. These include 

fluctuating water levels, higher turbidity in lake water, flooding in certain areas 

(especially in areas of cultural significance), accelerated shoreline erosion, dewatering 

littoral areas, and further impacts associated with these concerns such as drinking water 

availability, safety traveling in water corridors, and loss of fish and wildlife habitat. 

Another potential water impairment was climate change. Increased activities from non-

CAFN citizens and economic or industrial activities were also perceived as potentially 

impairing cultural water use in the area. 
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Water conflicts. 

 The most prevalent conflict among water users at present is observed between the 

operation of the dam, which regulates stream flow and controls lake levels, and all other 

water uses identified above. Again, potential for future conflict can occur between 

resource extraction activities, namely mining, and other water users in the region 

including the seasonal resident First Nations, tourists and recreationists, and fish and 

wildlife.  

Knowledge gaps. 

Traditional knowledge is contextual reflecting information in relation to each 

individual’s experience and values. The knowledge is largely diachronic compared to the 

data gathered using scientific monitoring methods. In general, this indicates knowledge 

gaps exist for areas not frequented by community members and makes the knowledge 

more vulnerable to being lost or forgotten if it is not transmitted to next generations.  

The changes observed reveal additional knowledge gaps due to the uncertainty in 

changes in climate. These uncertainties have real impacts on the community however the 

participants have few or no data to attribute these changes directly to root causes.  

Considerations to Advance Integrated Watershed Management 

 Interviewing of key informants is an initial step in helping to define the problems 

that need to be addressed in developing an integrated watershed management (IWM) 

plan. In addition, the interviews enabled the identification of a unique and specific set of 

valued features and activities within the Aishihik Drainage which is also a key step in 

IWM planning. However, it is clear from the research participants (many of whom 

expressed the same or similar concerns in previous research projects) that these values 
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are not adequately considered in the current management arrangements. In other 

words, capturing traditional knowledge and documenting community concerns does not 

automatically transfer into the development of appropriate management actions to protect 

valued features in the watershed.  

Advancing IWM will require identifying suitable indicators and parameters to 

measure changes. In addition, clear targets need to be defined. This will require setting 

priorities for the watershed and this valuation process needs to be completed in 

consultation with the community.  

To help guide priority setting for watershed management, the next chapter relates 

the values described during the interviews to the direct, indirect and possible root causes 

impacting the valued features and activities of the watershed. This modeling exercise 

synthesizes the information from the two knowledge systems, traditional knowledge and 

science, to illustrate impact pathways and therefore, potential points within the pathways 

to apply management alternatives and minimize the impacts. 

Results of Knowledge Synthesis through Modeling 

In this final results chapter, I synthesize data summarized in the previous two 

chapters using conceptual models to illustrate linkages between activities in the study 

area and impacts to valued watershed features. As described earlier, the knowledge 

synthesis step helps to rank key problems to be solved through appropriate management 

practices. These form the basis for future watershed management steps such as setting 

management goals and objectives and developing indicators that better reflect cultural 

values when monitoring change.  
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Application of Conceptual Models 

 As discussed previously in the Research Methods section, conceptual models are 

applied to identify linkages between perceived problems occurring in the watershed and 

their possible root causes. This analysis focuses on valued features and activities in the 

study area identified during the interviews: 

 Cultural heritage sites and features 

 Ability to practice cultural pursuits 

 Wildlife 

 Traditional food fishery 

 Drinking water 

 Personal property. 

With the valued features as a starting point, I worked step-wise backwards to develop 

impact pathways linking to direct, indirect and root causes, using the Global International 

Waters Assessment approach (2006).  

Pressures and stressors (direct causes) are inferred from information available 

from the biophysical data and interviews. Pressures and stressors identified in the models 

relate to changes observed i) to the biophysical and chemical characteristics of the 

watershed; and ii) to land and water use in the watershed.  

Pressures and stressors in the study area result, largely, from human activities 

(indirect causes). While activities outside of the watershed can impact valued features 

located within the watershed (i.e. air emissions), the majority of the activities impacting 

valued features occur within the Aishihik Drainage. These human activities in turn can be 

attributed to some underlying or root cause. 
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These linkages help to clarify the most significant sources of impairments to 

valued features as well as possible points of intervention where management alternatives 

can be applied to minimize or mitigate impacts on valued watershed features. These 

features and activities are represented in the models as diamonds. Double-lined diamonds 

represent a valued feature or activity with cultural significance. Directional arrows 

illustrate the relationship between these valued features and direct and indirect impacts 

attributed to pressures and stressors occurring in the watershed. Dashed lines indicate 

some uncertainty such as the potential for impact or an unknown source of impact. Some 

quantification is illustrated within the models and represented by arrow sizes. Arrow 

sizes are based on significance expressed during the interviews between impacted valued 

features and direct impacts and available data. The relationships in the models have not 

been calibrated.  



AISHIHIK DRAINAGE BASIN CONCEPTUAL MODELING   

 

117 

Impacts to cultural heritage sites and features. 

 

Figure 24. Impacts to cultural heritage sites and features. 
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Observations. 

Minimizing impacts to cultural heritage sites and features indicates developing, or 

continuing to develop, management measures for activities in the Aishihik Drainage in 

priority order: 

1. Operation of the Aishihik hydroelectric facility; and 

2. Actions and activities of backcountry users, including CAFN citizens.  

While localized effects attributed to climate change are observed in the area, these effects 

may not be able to be addressed directly within the region and instead rely on developing 

adaptive measures to minimize impacts observed by the community.  
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Impacts to cultural pursuits. 

 
 

Figure 25. Impacts to cultural pursuits. 
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Observations 

Subsistence harvesting is separated from cultural pursuits in general due to the 

direct impact that changes to wildlife has on subsistence harvesting. Impacts to wildlife 

are illustrated in more detail in the next model (Figure 26). The diamond representing 

cultural pursuits represents activities such as recreational pursuits or culture and language 

camps.  

Priority issues to preserve the ability to practice various cultural pursuits in the 

Aishihik Drainage indicate focused attention on:  

1. Mitigating impacts from flooding; 

2. Developing management measures for water level fluctuations from dam 

operations to reduce risks associated with water travel;  

3. Improved management of harvesting activities; and 

4. Developing adaptive strategies to reduce risks of winter travel as climate 

becomes more uncertain and unpredictable.   
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Impacts to wildlife. 

 
Figure 26. Impacts to wildlife. 
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Observations 

 Priority issues to maintain wildlife habitat and populations and minimize impacts 

to wildlife movement patterns indicate focused attention to: 

1. Improved management measures to mitigate effects of water drawn down for 

hydroelectric power generation and 

2. Improved management of tourism and recreational users in the watershed. 

Again, adaptive measures to mitigate adverse effects of climate change on wildlife 

movement patterns can be considered. 
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Impacts to traditional food fishery. 

 

Figure 27. Impacts to traditional food fishery. 
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Observations. 

 The adverse effects of the hydroelectric facility on the Champagne and Aishihik 

First Nations traditional food fishery are much stronger than other activities or events in 

the region. While improving management of impacts associated with increased motorboat 

use in Aishihik Bay is one priority, the biggest focus needs to be on the management of 

the Aishihik dam. This is critical to preserving the traditional food fishery in Aishihik 

which is a core cultural value.  
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Impacts to drinking water. 

 
Figure 28. Impacts to drinking water. 
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Observations. 

 Achieving quality drinking water in Aishihik Village may involve applying 

appropriate technology to filter and, if needed, disinfect water intended for consumption. 

This measure may become more important at other locations around Aishihik in the 

future as discharge from mineral activity may increase. However, protecting water 

sources from being further degraded should involve management measures focused on: 

1. Managing stressors associated with operating the Aishihik dam;  

2. Managing motorboat usage in certain areas; and 

3. Setting wastewater discharge targets that protect cultural and environmental 

values. 
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Impacts to personal property. 

 
Figure 29. Impacts to personal property.
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Observations. 

 Managing damage to personal property in the study area indicates priority 

management measures include: 

1. Managing impacts from flooding due to the Aishihik dam operations and 

2. Developing new approaches to minimize impacts from increased access to the 

area.  

Summary of Observations 

General observations. 

In general, the conceptual models appear to show that biophysical data and traditional 

knowledge are remarkably well aligned. Information from environmental reports support 

environmental effects observed and experienced by the community. Community concerns 

are linked with direct, indirect and possible root causes through impact pathways. The 

impact pathways illustrate strategic places to intervene, or leverage points, that help to 

form the basis for developing management and research priorities. The impact pathways 

also illustrate the cumulative effects of multiple activities impacting one valued feature, 

thus reinforcing the idea that an integrated approach is needed to address concerns and 

conserve valued features in the watershed.  

Management priorities. 

The most significant events and activities driving change in the Aishihik Drainage 

and, more specifically, impacting culturally significant features and activities originate 

from: 

1. Hydro-electric power generation, 

2. Tourism and recreation, 
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3. Guide outfitting, 

4. Climatological change, and 

5. CAFN citizen use. 

While mineral exploration wasn’t explicitly connected to major impacts currently 

observed, the potential for the industry to instigate change in the watershed cannot be 

overlooked as part of future watershed planning and management. 

This study indicates that while various structural and non-structural measures 

have already been taken to help minimize direct impacts from flooding and erosion 

attributed to dam operations, additional measures should be investigated to directly 

address community concerns and meet specific goals and objectives to protect core 

watershed values. 

Alternatively, the impact pathways show that addressing possible root causes may 

reduce the pressures and stressors resulting from the activities in the watershed. For 

instance, policy measures to address the increase in energy demand from the mineral 

industry may effectively reduce the electricity demands from the Aishihik hydroelectric 

facility and all impacts associated with its operation.  

Furthermore, the lack of awareness surrounding impacts to culture heritage sites 

and features can be addressed through improving information flow to backcountry users 

(both CAFN and non-CAFN users). Building user awareness of the watershed values 

may take longer to see a change in attitude toward water use and practices in the region, 

however, may be more effective in the long term as the remote character of the area 

indicates limited capacity to enforce or regulate use. 
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Knowledge and data gaps. 

A significant limitation of the models is they are static and cannot fully represent 

a dynamic system comprised of changing social, political, environmental conditions and 

therefore introduce a degree of uncertainty. Changes to any of these factors can affect the 

magnitude of impacts to valued watershed features. Furthermore, the magnitude of direct 

impacts is largely unknown and requires appropriate indicators to enable monitoring the 

state of the target feature before and after management measures are implemented. 

Discussion 

In this chapter, I discuss the extent to which conceptual modeling can permit 

effective integration of scientific data and traditional knowledge into an integrated 

watershed management planning approach for the Aishihik Drainage. To assess the 

effectiveness of this approach, I revisit the sub-questions posed at the start of the study. 

Are the Different Sources of Data Well Integrated? 

As discussed in the previous section, the two data sources are well aligned and the 

models show no obvious disagreement between the data sources in terms of activities 

and/or events driving change in the study area. Both sources point to the Aishihik 

hydroelectric facility as having the greatest impact to environmental, social and cultural 

values in the area. Both sources illustrate, to varying degrees, patterns of change relating 

to environmental conditions and both detect environmental changes attributed to climate 

change. Both sources identify a range of valued features of the watershed as well as 

identifying similar water users, types of water uses and sources of impairment for various 

water uses.  
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However, what is notable about the models is that they not only integrate 

complementary information from the two different data sources but that the differences 

between the data sources are also well integrated. For instance, one of the most notable 

differences observed between the data sources is that the biophysical data available 

focuses monitoring efforts on the area’s biophysical features and uses standard indicators 

to measure change. By comparison the traditional knowledge observes changes to valued 

features that are specific to the area and important to the local culture. The models 

assimilate these differences by linking the changes observed from both data sources and 

illustrating the impact to locally valued features.  

Another notable difference between the data sources is the biophysical data 

collected in the region is purposed largely to predict social and environmental impacts 

due to land and water use activities. As such, the biophysical data covers an extensive 

region but over a relatively short time period compared to the traditional knowledge. The 

traditional knowledge available for the area, on the other hand, has a narrower spatial 

range and is focused on changes and impacts that noticeably affect culturally significant 

features and activities. Furthermore, the traditional knowledge builds on knowledge 

gathered over generations. The models help to fill in the gaps from both information 

sources to develop a more complete understanding of the system.  

Finally, the qualitative nature of traditional knowledge versus the quantitative 

information from the biophysical data is easily integrated as the models illustrate 

relationships, regardless of the data source. The models also provide for some 

quantification with arrow size.  This feature allows for the models to be calibrated as 

conditions change or information improves. 
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Is There Clear Identification of Data Gaps? 

One of the main benefits of developing the models is the clarification of what is 

known and unknown about the relationships between the impacted valued features and 

their sources. That is to say that the models developed in Chapter 6 represent my 

interpretation of the data and information available from the watershed inventory and the 

semi-structured interviews. An important part of the process in identifying data gaps is 

having another individual, or group, familiar with the study area review the models and 

revise according to their expertise or values or both. This step can also serve to address 

the models’ limitations as being static and unable to fully represent changes to the social, 

political, environmental conditions. 

For example, the models show that flooding, or the potential for flooding, can 

impact a number of valued features but that the magnitude of the impact flooding can 

have on each feature is largely unknown. Perhaps flood management controls have been 

undertaken to protect some or all of the features and therefore the priority has changed. 

Alternatively, flooding may be much more significant to the community than I’ve 

interpreted.  

In any case, identifying data gaps is part of an iterative process with others that 

can begin with the conceptual models but that the models cannot entirely achieve alone. 

In this regard, the models serve as a tool to facilitate the identification of data gaps.  

Are Work Priorities and Next Steps for Watershed Management in the Study Area 

Clearly Distinguished? 

 
The models illustrate impact pathways between activities or events and valued 

features. While the models allow for only a small degree of quantification, my 
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interpretation of the data in the model development shows the activities and events 

with the most profound impact thereby helping to identify priorities to guide management 

approaches. However, the priorities indicated by the models should be first validated with 

the community as conditions or concerns may have changed or the models may be 

missing information that would alter the priorities. Those priority activities requiring 

management options are currently identified as: 

1. Hydro-electric power generation 

2. Tourism and recreation 

3. Guide outfitting 

4. Climatological change and 

5. CAFN citizen use. 

Depending on updated or improved information, the priorities may indicate that 

climatological changes are more pressing and require more attention than tourism or 

recreational activities. Furthermore, resource extraction developments may have also 

changed since the study first began becoming a higher community priority than most, or 

all, of the other activities and events. The changing conditions are not captured in the 

models and next steps should include model validation. This step is completed in 

consultation with the community and would confirm the relationships in the model and 

rank priorities. 

I should also note that simply knowing priorities for developing management 

measures is not enough. Understanding the impact and effects of management measures 

requires additional information. For instance, setting targets and objectives is necessary 

to be able to evaluate the success of new or existing management controls. In addition, 
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monitoring how well management controls are meeting targets will require 

developing appropriate indicators that accurately reflect changes to valued features of 

cultural significance.   

In summary, within the context of IWM, next steps can include:  

1. Model validation; 

2. Developing specific goals and objectives; 

3. Identifying evaluation criteria to measure the effectiveness of management 

measures;  

4. Generating management alternatives that address impacts; and 

5. Monitoring changes resulting from management measures.    

Are the Key Interests and Concerns of the Local Community Clearly Addressed? 

The results of the data synthesis show that key interests and concerns of the local 

community are integral to defining the relationships in the models and therefore are 

addressed as part of the modeling process. The models also show, however, that while the 

key interests and concerns of the local community have been identified by previous 

studies, they have not been adequately addressed in the current management regime. For 

example, the community identified an additional set of valued features for the watershed 

yet the current monitoring and management systems have developed few, if any, targets 

or evaluation criteria to measure the success of management measures. 

Conclusion and Next Steps 

The key characteristics of an IWM approach suggests it is well suited to the 

regional context where a systematic approach incorporates the full range of values and 

perspectives present among the local community. Heathcote’s (2009) ‘simple assessment’ 
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was helpful in guiding data collection from all sources and provided a sound base for 

developing a high level understanding of the various social, economic and environmental 

factors influencing change in the area. However, as a process to identify relationships 

between valued watershed features and water users, the ‘simple assessment’ might have 

been overly cumbersome and other methods may have served equally well in generating 

the relationships identified in the conceptual models. For example, Grayson et al. (1994) 

describe a series of workshops involving a wide range of technical and non-technical 

groups to define the scope and output requirements for the development of a computer 

model representing a watershed. The benefits of a workshop approach over Heathcote’s 

(2009) ‘simple assessment’ are largely the reduction of time and expense needed to 

capture key components for the modeling process. The results of the modeling process 

then leads to the identification of data gaps that can be addressed with focused and 

strategic data collection. Nevertheless, the consolidation of data into a watershed 

inventory can serve as a building block for additional efforts to advance watershed 

management in the region. 

For example, the watershed inventory of biophysical and socio-economic data 

identified major water users, existing and future water impairments, and data gaps 

requiring additional research and/or management measures. And while there was 

generally high agreement between the biophysical and socio-economic data with the 

traditional knowledge, the traditional knowledge provided a critical component of the 

‘simple assessment’ process: the identification of an additional set of valued features in 

the watershed including a set of cultural principles and protocols for the care of the area’s 
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resources as well as a number of culturally significant features and activities. These 

features can suggest priorities for the development of management alternatives. 

The benefits of the synthesis of these two data sources into conceptual models, 

however, can be found in the results indicating that conceptual models: 

1. Integrate the data from two different information sources to develop a more 

complete understanding of the system; 

2. Identify activities or events that are having the most profound impacts, and 

therefore, 

3. Can help guide the development of management priorities; 

4. Help to illustrate traditional knowledge into a visual format, and therefore, 

5. Help to communicate the importance and relevance of collecting and 

including information from the two different data sources in developing an 

integrated watershed management plan for the area. 

Within the context of integrated watershed management (IWM), conceptual 

models help to break down the complexities associated with managing the watershed. 

These models illustrate relationships between the social, political, economic, cultural and 

environmental factors associated with the region’s water resources. Each of these factors 

is changing over time and conceptual models provide a basis for analyzing theories of 

change (Margoluis et al., 2009). 

Conceptual modeling of the impacts to the water resources and valued features in 

the study area can help to identify key threats to valued watershed features. Knowing the 

potential sources of impacts can guide the community in identifying suitable management 

controls to protect impacted cultural values. However, additional data would be required 
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a) to confirm the sources of impairment to impacts; b) evaluate the relative 

importance of the source in terms of impacts; c) identify targets that reflect core cultural 

values; d) select appropriate indicators that reflect changes to core cultural values; and e) 

develop appropriate monitoring methods to evaluate changes in relation to targets. These 

are beyond the scope of this study. 

The goal of this research was to explore how well the tools and techniques of 

conceptual modeling advance integrated watershed management in the study area while 

considering local values and newer legal requirements, such as co-operative management, 

in the southwest Yukon. The results suggest that modeling is one tool that appears to help 

integrate data from two different knowledge systems – western science inputs and 

traditional knowledge – and provide some useful guidance to advance integrated 

watershed management in the region.   

As First Nations governments and communities become more involved in the 

management of their lands and resources, tools that can effectively integrate traditional 

knowledge with science based resource management approaches become increasingly 

valuable to all management parties. Thus, the conceptual models prove not only to be a 

useful tool for integration and communication, but also identify a path forward for 

developing an integrated watershed management approach in the Aishihik Drainage.  
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Appendix 

Semi-structured Interview Questionnaire 

 

Goal: Establish participant's past use of and connection to area. 

 

1. Can you tell me about you/your family's connections to the study area? 

 a. How long have you/your family been living/setting up camp in the study area? 

 

2. What kinds of activities do you/your family pursue in the study area? 

PROBE: 

 Harvesting 

 Recreation 

 Work – kind of work (Tourism, guiding, construction, mining, etc) 

a. Can you tell me how often you/your family pursue these activities in the study area? 

PROBE: 

 Level of frequency for each activity (monthly, seasonally, yearly, etc) 

 

Goal: Mapping use and occupancy sites. 

 

3. Are there certain _________sites you/your family go/have gone to that you can 

tell me about and/or show me on the map?   

◦ Settlements 

◦ Trapping/hunting/fishing 

◦ Plant harvesting (for food, medicine, fuel, shelter) 

◦ Ceremonial/sacred 

◦ Other 

 a. Is there a Southern Tutchone name associated with any of these sites? Meaning 

of Southern Tutchone phrase? 

 

4. Are there specific areas you/your family goes to collect water  

 for drinking; 

 for ceremonial use or to perform spiritual/ceremonial practices; 

 other? 

a. Can you show me on the map? 

b. Is there a Southern Tutchone name associated with any of these sites? Meaning?  

 

Goal: Documenting observed changes. 

 

5. Have you noticed any changes to the area? 

PROBE: 

 Level of human activities (Tourism, recreation, developments, etc) 

 Variations in plants/animals – numbers, types, quality, migration/distribution 

patterns 

 Seasonal conditions –  earlier/later spring green up, earlier/later fall harvesting 
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a. Can you describe these changes? 

b. Can you show me on the map where you've observed these changes? 

 

 6.  Have you noticed any changes to the water in the study area? 

PROBE: 

 Levels of precipitation 

 Snow conditions 

 Lake/stream conditions 

 Seasonal conditions – earlier/later spring thaw, earlier/later lake freeze up 

 

Goal: Documenting values for conditions and use of the area. 

 

7. What do you value most about the area?  

PROBE: 

 Specific features 

 Activities 

 Conditions 

 Other 

 

8. What are you most concerned about changing in the area?  

9. Are there any common Southern Tutchone expressions that relate to water? 

10. Ask about priorities for resource use/values. 

 

 

 

 

 

 


