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Little Atlin Lake in the Yukon. Part of the Yukon River Headwater Lakes.

Photo courtesy of the Yukon Government.
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EXECUTIVE SUMMARY

The Yukon Territory experienced a surge of
resource development proposals in the late
1970’s. Expectations were high for economic
development and the resulting development
proposals and investigations were creating a stir
of excitement and intense speculation. It seemed
apparent that a boom economy was again on the
horizon. Amidst the increasing pressures for
development, countervailing forces were striving
to protect Yukon'’s environment, its heritage and
wilderness resources and to gain proprietary
rights.

As a result of these initiatives, residents and
officials responsible for resource management
expressed concern over potential water use
conflicts in the Yukon River Basin. In response to
these concerns the Governments of Canada,
Yukon and British Columbia established the
Yukon River Basin Preplanning Task Force to
assess the potential for conflicts in water use. The
Task Force found that there was an imbalance of
information on proposed developments and
their potential effects on the resource base. This
imbalance of information created a situation
where an evaluation of the result of choosing one
course of action over another could not be made
on a knowledgeable basis.

In response to the Task Force recommend-
ations, an agreement was signed on behalf of the
governments of Canada, British Columbia and
Yukon on November 24, 1980. This report
describes the analysis of the water and related
resources of the Yukon River Basin. Work under
the agreement was designed to increase our
understanding of these resources and to
undertake projects and programs that could lead
to the formulation of a framework for water
planning under which potential developments in
the Basin could be evaluated.

The resources of the Yukon River Basin are of
importance to all Canadians, and to the residents
of the Basin in particular. The management
challenges that have been identified and the
resulting recommendations are based on an
overview of the Basin and on results of nine main

study programs. The programs dealt with the
Basin as a whole and are described below:

A hydrology program was undertaken to
improve the knowledge of the Basin’s hydrology
for water management purposes. A daily
hydrologic flow model was developed and was
used to simulate the effects of hydroelectric
developments on downstream flows. An
assessment of the Basin’s hydrometric,
meteorological and snowpack networks was
completed and future needs were identified. A
flood risk study described flooding and flood
prone areas and studies were undertaken to
improve understanding of the causes of flooding
in the Basin, winter ice formation and break-up.

Little was known about the water quality of
the Basin or the processes which influence it. A
water quality program was initiated and 21 water
quality stations on the Basin’s major streams were
established and monitored. Results were
analyzed to establish a network and determine
optimum future sampling needs. Also, a project
was completed to determine why low oxygen
concentrations are observed in some of the
Basin’s rivers during the period of ice cover.

A fisheries program improved information
and knowledge on the Basin’s fisheries resource
so that the potential effects of water resource
development could be evaluated. The number of
salmon entering the Basin, their distribution
within the major tributaries and the location of
their spawning grounds were determined.
Selected areas of potential conflicts between
fisheries and placer mining were identified and
inventories of fish habitat were completed.
Productivity and species abundance of fish in a
number of the Basin’s lakes were examined.
Laboratory and field work were undertaken to
investigate the short-term effects of sediment on
grayling. A creel census on a headwater lake was
also carried out.

A wildlife program provided data and

information on species most dependent on
aquatic and riparian habitat. An inventory of
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aquatic and furbearer populations was made and
habitat mapped to identify sensitive areas. The
wetland system of the Nisutlin Delta area of Teslin
Lake was studied and components of the
ecosystem critical for the fall staging of migratory
waterfowl were identified and described. In
addition, the identification and description of
physical and biological characteristics of early
open water areas used by waterfowl for spring
staging was completed. Areas important to
Canada geese and other waterfowl and riparian
raptor nest sites were identified on selected rivers
in the Basin. Finally, moose populations were
identified in selected areas and late winter habitat
characteristics were identified.

A placer mining program concentrated on
examining the socio-economic and environ-
mental aspects of water use in the placer industry.
Information was developed on a history of the
industry, a listing of placer operations and a
description of the general legislation, regulations
and mining practices. Information on placer
mining was also gathered through the fisheries
and socio-economic programs.

The tourism, parks and recreational
program helped to identify the interrelationship
between the water resource and its use for
recreation and tourism. A physical description of
the Basin’s rivers and lakes was completed and
the recreational capability of the Basin was
evaluated.

An energy program was completed to
provide an overall appraisal of energy supply and
demand in the Basin. A demand study that
described and compared different approaches
for forecasting electrical energy requirements
and a preliminary evaluation of hydroelectric
energy supply options in the Basin were
completed. Evaluations of the existing
hydroelectric inventory and the cost of providing
electricity through interconnections with British
Columbia, Northwest Territories or Alaska grids
were also undertaken.

The economic conditions in the Basin and
current insitutional responsibilities for managing
water and related resources were described by a
socio-economic program. An input-output table
for the Yukon economy was created to provide
data on the interrelationship among sectors of the
economy. As well, a method for updating and
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extending the economic information for Yukon
was established and a model of the economy was
developed which could be used to evaluate
influences of many factors on the economy. The
model was used to simulate growth in the Yukon
economy between 1983 and 2003. An in-depth
description and assessment of institutional
arrangements in the Basin was also completed.

An information exchange program was
undertaken that involved the public and other
government agencies and promoted public
awareness of the Yukon River Basin Study and
provided an avenue for public feedback. A
community tour was completed for introducing
the Study at a series of public meetings. Meetings
were held with interest groups and service clubs
and a public display was created by a high school
class. An Independent Review Group was
formed to actively involve selected members of
the public in the final phase of the Study. The
Group provided comments on the overall Study,
reviewed this committee report and prepared a
report on its findings and conclusions.

Water is the one essential natural resource in
the Yukon River Basin. The survival of every other
renewable natural resource in the Basin depends
on the availability of specified quantities of water
with an established quality. This Study has
identified several areas where there is, or may be,
competition for the water resource. In order to
make informed decisions as to the best use for
water, the managers of the water resource must
rely on information supplied by the users.
Knowledge of fish and wildlife distribution and
abundance, habitat requirements, the potential
recreational use of a river or lake, and an area’s
importance to other water users such as placer
mining are all required for planning water use. Of
particular importance to the planning of water
management in the Basin is the potential
hydroelectric use. If the option for large-scale or
even intermediate-sized projects is to be
preserved, then the effects on other existing or
potential water users must be evaluated. The
transboundary effects of raising headwater lake
levels for water storage must be examined,
especially for its interjurisdictional aspects.

It is important that water management
planning in the Basin be coordinated with other
agencies whose plans include the use of water.
Water planning cannot stand alone; it must be



undertaken in concert with other resource
planning processes. In this way conservation or
wise use of water and related resources can be
achieved. Further developments within the Basin
will compete for water and narrow the choices
for future use, raising the potential for conflicts in
water use. Effective management can best be
assured through a formal agreement for planning
and management of water among jurisdictions.
The Yukon River Basin Committee therefore
recommends that:

1. The governments of Canada, British
Columbia and Yukon enter into a formal
agreement that will establish a coordinating
committee of agencies with water management
responsibilities to complete the development of
a framework for water resource planning and to
coordinate ongoing planning and management
activities.

2. Government agencies coordinate water and
land use planning activities. Specifically, closer
ties should be established to ensure proper
management of shoreline development control,
access to lakes and rivers, and developments on
floodplains.

3. Ongoing activities for planning and
management of water and related resources in
the Basin should include public participation
from their inception.

4. Appropriate jurisdictions review the various
recommendations found within the Study reports
and identify, for implementation, those which
can contribute to water management.

5. The following water resource items receive
priority consideration and that appropriate
agencies:

a. establish water quantity stations required to
provide baseline, site specific and small
stream data;

b. establish a water quality network;

c. integrate the water quantity and water
quality networks where practical;

d. evaluate the effect of the construction and
operation of existing hydroelectric facilities
on the water resource;

. maintain and improve the daily flow model,

particularly in terms of the White River
contributions and headwater lakes
elevations;

. evaluate the status of groundwater use and

quality, not included in the Study, with
particular emphasis on drinking water
supplies;

.map floodplains and high water lake

elevations and, where
establish land use controls;

appropriate,

. continue examination of the cause of ice

jam floods at Dawson to understand
processes; and,

i. emphasize consideration of the effects of

regulation on biological productivity in the
current limnological research program on
the headwater lakes.

viii
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Vers la fin des années 1970, le Yukon
enregistrait une vague de projets de mise en
valeur des ressources, projets qui ont suscité
beaucoup d’anticipations, d’intérét et de
spéculation. Une économie florissante semblait
poindre, a nouveau, a I'horizon. Parallélement
aux pressions grandissantes en faveur du
développement, d’autres forces recherchaient la
protection de I'environnement et des ressources
patrimoniales et sauvages du Yukon et la
reconnaissance de droits de propriété.

Par suite de ces initiatives, les résidants et les
représentants officiels responsables de la gestion
des ressources ont donc exprimé leurs
préoccupations relativement aux possibilités de
conflits reliés a I'utilisation de I'eau dans le bassin
hydrographique du Yukon. En réponse a ces
préoccupations, les gouvernements du Canada,
de la Colombie-Britannique et du Yukon ont créé
le Groupe de travail de préplanification du bassin
hydrographique du Yukon et l'ont charge
d’évaluer les possibilités de conflits reliés a
I'utilisation de I'eau. Le Groupe de travail a
constaté un deéséquilibre au niveau de
I'information ~ concernant les projets
d’aménagement des ressources et leurs
incidences sur les ressources. Ce déséquilibre
empéchait I’évaluation avisée des avantages
relatifs des diverses options reliées a I'utilisation
des ressources naturelles du bassin.

Dans le sillon des recommandations du
Groupe de travail, un accord fut conclu le 24
novembre 1980 au nom des gouvernements du
Canada, de la Colombie-Britannique et du
Yukon. Le présent rapport fait I'analyse de I'eau et
des ressources hydriques du bassin
hydrographique du Yukon. Les travaux prévus
par l'accord devaient améliorer I'état des
connaissances sur ces ressources et permettre la
réalisation de travaux et de programmes
susceptibles de conduire a I’élaboration d’un
cadre de planification qui permettrait d'évaluer
les possibilités de mise en valeur du bassin.

Les ressources du bassin hydrographique du
Yukon revétent une grande importance pour tous

les Canadiens, notamment pour les résidants du
bassin. Les défis identifiés sur le plan de la gestion
ou de I'aménagement et les recommandations
formulées pour relever ces défis découlent d’une
étude générale du bassin et sont fondés sur les
résultats de neuf grands programmes d’étude,
qui ont porté sur 'ensemble du bassin et dont
voici une description:

Un programme d’hydrologie a été entrepris
dans le but d’améliorer I'état des connaissances
sur I'hydrologie du bassin a des fins
d’aménagement de l'eau. Un modeéle
hydrologique de débit quotidien a été élaboré et
a servi a simuler les effets de projets
d’aménagement hydroélectrique sur les débits
en aval. Une évaluation des réseaux
hydromeétriques, météorologiques et
d’observation de la neige a été menée a terme et
les besoins éventuels a ce chapitre ont été
identifiés. Une étude des risques d’inondation a
décrit les régions inondées ou susceptibles de
I'étre. Des études ont été entreprises pour
ameéliorer les connaissances sur les causes des
inondations dans le bassin, sur la formation des
glaces et sur la débacle.

On disposait de peu de renseignements sur
la qualité de I'eau du bassin ou sur les processus
qui 'influencent. Un programme d’observation
de la qualite de I’eau a été entrepris et 21 stations
de détermination de la qualité de 'eau ont été
mises en place et surveillées, dans les principaux
cours d’eau du bassin. Les résultats ont fait I'objet
d’une analyse dans le but d’établir un réseau et
de déterminer les exigences de I'échantillonnage
éventuel. On a également mené a terme une
étude visant a expliquer les faibles teneurs en
oxygéne observées dans certains cours d’eau du
bassin, lorsque ceux-ci sont recouverts de glace.

Le programme sur les péches a permis
d’améliorer I'état des connaissances sur les
ressources en poisson du bassin, en vue de
permettre I'évaluation des incidences des projets
d’aménagement de l'eau. Le nombre de
saumons fréquentant le bassin, leur répartition
entre les principaux tributaires ainsi que



I’emplacement des frayéres ont été déterminés.
Certaines régions susceptibles de faire |'objet de
conflits d’utilisation, entre la péche et
I'exploitation de placer, ont été identifiées et des
inventaires d’habitats de poisson ont été dressés.
On a également étudié la productivité et
I'abondance des espéces de poissons dans un
certain nombre de lacs du bassin. Des travaux ont
été entrepris tant en laboratoire que sur le terrain
pour étudier les incidences a court terme des
sédiments sur 'ombre. On a également fait une
étude de rendement de la péche dans un lac
d’alimentation.

Un programme sur la faune a fourni des
données et des renseignements sur les espéces
qui dépendent le plus des habitats aquatiques et
riverains. Un inventaire des populations
d’animaux aquatiques et d’animaux a fourrure et
une carte des habitats ont été dressés pour
permettre I'identification des régions sensibles.
On a étudié le réseau des terres humides de la
région du delta de Nisutlin, du lac Teslin, et on a
identifié et décrit les éléments de I'écosystéme
critiques pour la migration automnale de la faune
aquatique. On a aussi acheveé l'identification et la
description des caractéristiques physiques et
biologiques des eaux qui se libérent des glaces
tot au printemps et qui sont utilisées par la faune
aquatique, lors de la migration printaniére. On a
identifié sur certains cours d’eau du bassin les
zones de nidification importantes pour la
bernache du Canada et pour d’autres oiseaux
aquatiques et rapaces riverains. Enfin, on a
identifié dans certaines régions les populations
d’orignaux ainsi que les caractéristiques des
habitats utilisés a la fin de I'hiver.

Le programme sur I’exploitation de placer
s'est attaché a examiner les dimensions
socio-economiques et environnementales de
I'utilisation de I'’eau dans I'industrie de placer. On
a obtenu des renseignements sur I'évolution de
I'industrie, dressé une liste des exploitations de
placer et établi une description des lois
générales, des réglements et des pratiques
d’exploitation miniére. Des renseignements sur
I’exploitation de placer ont également été
recueillis dans le cadre des programmes sur les
péches et les questions socio-économiques.
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Le programme sur le tourisme, les parcs et
les loisirs a contribué a préciser les rapports entre
I'eau et son utilisation a des fins de loisirs et de
tourisme. Une description physique des cours
d’eau et des lacs du bassin a été établie et on a
évalué le potentiel récréatif du bassin.

Le programme sur I’energie Vvisait
I'établissement d’une appréciation générale de
I'offre et de la demande d’énergie dans le bassin.
Une étude de la demande décrivant et
comparant diverses méthodes de prévision des
besoins en électricité, ainsi qu’une évaluation
préliminaire des options d’approvisionnement
hydroélectrique offertes par le bassin, ont été
menées a terme. On a entrepris des évaluations
de l'inventaire hydroélectrique existant et du
colt de I'approvisionnement en électricité par
interconnexion avec les réseaux de la Colombie-
Britannique, des Territoires du Nord-Ouest et de
I’ Alaska.

Les conditions économiques dans le bassin
et les responsabilités institutionnelles actuelles
sur le plan de la gestion de I'eau et des ressources
connexes ont été décrites grace a un programme
sur les questions socio-economiques. On a
dressé un tableau des intrants-extrants de
I’économie du Yukon afin de documenter les
rapports entre divers secteurs de I'économie. On
a également adopté une méthode pour mettre a
jour et améliorer les renseignements
économiques concernant le Yukon et élaboré un
modéle de I'économie permettant d’évaluer les
influences de plusieurs facteurs de I'économie.
Ce modéle a servi a simuler la croissance de
I’économie du Yukon entre 1983 et 2003. Une
description et une évaluation détaillées des
arrangements institutionnels dans le bassin ont
également été faites.

Un programme d’eéchange de renseigne-
ments a également été entrepris avec le concours
d’organismes publics et d’autres organismes
gouvernementaux pour renseigner le public sur
I'Etude et lui permettre d’exprimer ses réactions a
ces travaux. Une tournée des agglomérations a
été organisée pour présenter I'Etude, grice a une
série de réunions publiques. On a rencontré des
groupes et des associations pour les renseigner



sur I'Etude et les étudiants d’une classe de niveau
secondaire ont organisé une exposition publique
sur ce sujet. Un Groupe d’examen indépendant a
été formeé pour permettre a certains porte-parole,
choisis parmi le public, de participer activement a
la derniére étape de I'Etude. Le Groupe a
commenté I'ensemble de I'Etude, examiné le
rapport du Comité et formulé ses constatations et
ses conclusions sous forme de rapport écrit.

L’eau constitue la seule ressource naturelle
essentielle du bassin hydrographique du Yukon.
La survie de toutes les autres ressources
naturelles renouvelables du bassin dépend de la
disponibilité de masses spécifiques d’eau, de
qualité déterminée. Cette Etude a identifié
plusieurs régions dont les ressources en eau font
I'objet ou sont susceptibles de faire I'objet d’'une
utilisation concurrentielle. Pour prendre des
décisions éclairées sur la meilleure utilisation
possible de I'eau, les responsables de la gestion
de l'eau doivent s’appuyer sur les
renseignements fournis par les usagers de I'eau.
Pour prévoir I'utilisation de I'eau, il importe de
disposer de renseignements sur I'abondance et la
répartition du poisson et de la faune, sur les
besoins en matiére d’habitat, sur le potentiel
récréatif d’une riviere ou d’un lac, et sur
I'importance d’une région pour les autres usagers
de I'eau, notamment pour ceux qui l'utilisent a
des fins d’exploitation de placer. Le potentiel
hydroélectrique revét une importance
particuliére au niveau de la planification de la
gestion de l'eau du bassin. Si 'on veut garder
I'option offerte par les grands projets
d’aménagement hydroélectrique, ou méme par
les projets d’envergure moyenne, il faudra en
évaluer les répercussions sur les autres usagers de
I'eau, tant actuels qu’éventuels. Il faudra étudier
les incidences transfrontalieres de I'élévation du
niveau des lacs d’alimentation, dans un but de
retenue, notamment les dimensions inter-
juridictionnelles.

Il importe que la planification de la gestion
de I'eau du bassin soit coordonnée avec les
initiatives des autres organismes dont les projets
comprennent I'utilisation de |'eau. La
planification de I'eau ne peut se faire de fagon
isolée; elle doit s’intégrer a d’autres processus de
planification de la mise en valeur des ressources,
ce qui permettra d’assurer la conservation ou
I"utilisation avisée de I'eau et des ressources
connexes. Les aménagements éventuels, dans le

bassin, accentueront la concurrence en matiére
d'utilisation de I'eau et réduiront I'éventail des
choix possibles a cet égard, générant ainsi des
possibilités de conflits. La conclusion d’un accord
officiel de planification et de gestion de I'eau
entre les diverses compeétences facilitera la
gestion efficace de I'eau. Le Comité formule
donc les recommandations qui suivent:

1. Les gouvernements du Canada, de la
Colombie-Britannique et du Yukon devraient
conclure un accord officiel pour constituer un
camite de coordination des organismes ayant
des responsabilites en matiere de gestion de
I'eau, qui serait charge de mener a terme
I'elaboration d’un cadre de planification de I’eau
et de coordonner les activites courantes de
planification et de gestion.

2. Les organismes gouvernementaux devraient
coordonner leurs activites de planification de
I'utilisation de I'eau et du sol. Des liens plus
etroits devraient notamment étre etablis pour
assurer la gestion appropriée des mecanismes de
régie de 'aménagement des berges, I'acces aux
lacs et aux riviéres ainsi que 'ameénagement des
plaines inondables.

3.Les activites courantes reliees a la
planification et a la gestion de I'eau et des
ressources connexes, dans le bassin, devraient
prévoir la participation du public, dés le début
des travaux.

4. Les administrations competentes
appropriees devraient etudier les diverses
recommandations consignees dans les rapports
de I'Etude et identifier a des fins d’application
celles susceptibles de contribuer a la gestion de
I'eau.

5. Les mesures suivantes concernant l'eau
devraient étre envisagees en premier et les
organismes approprieés devraient:

a. mettre en place les stations de mesure de
débit requises pour fournir des données de
base, des donnees specifiques sur des
emplacements et des données sur de petits
cours d’eau;

b. mettre en place un réseau de détermination
de la qualite de I’eau;
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c. lorsque la chose s’avere pratique, intégrer

les reseaux de mesure et d’observation de la
qualite de I'eau;

d. evaluer les incidences de la construction et

de I'exploitation des installations hydro-
electriques existantes sur I'eau;

e. tenir a jour et améliorer le modele de debit

quotidien, tout particulierement en ce qui
concerne I’apport de la riviere Blanche et le
niveau des lacs d’alimentation;

f. appreécier I'utilisation et la qualité des eaux

souterraines, non touchees par I'Etude, en
accordant une importance particuliére aux
approvisionnements d’eau potable;

g. cartographier les plaines d’inondation et les

niveaux de crue des lacs et, lorsque la chose
s’avere appropriee, mettre en place des
mecanismes pour regir l'utilisation du
territoire;

h. poursuivre l’étude des inondations

provoqueées par les embacles de glace, a
Dawson, pour en expliquer le mécanisme;

i. etudier davantage les incidences de la

xiii

regularisation sur la  productivite
biologique, dans le programme de
recherche limnologique actuel sur les lacs
d’alimentation.
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CHAPTER |
INTRODUCTION

A. BACKGROUND

In the late 1970’s the Yukon Territory was
experiencing a wave of resource development
proposals and investigations which created a stir
of excitement and intense speculation.
Expectations were high for economic
development: increased mining production and
potential were anticipated; rising gold prices
were stimulating an expansion in placer mining;
the proposed natural gas pipeline along the
Alaska Highway was announced; and, new
hydroelectric developments were anticipated to
serve pipeline pumping stations, future mines
and mineral smelters. It seemed apparent that a
boom economy was again on the horizon. At the
same time, concern was mounting for the
protection of Yukon’s pristine environment.
Amidst the increasing pressures for
development, countervailing forces were striving
to protect heritage and wilderness resources and
to gain proprietary rights.

All of these initiatives, either directly or
indirectly, would affect the use of the water
resource. As a result, residents and officials
responsible for resource management expressed
concern over potential water use conflicts in the
Yukon River Basin. In response to these concerns
the Governments of Canada, British Columbia
and Yukon established the Yukon River Basin
Preplanning Task Force to assess the potential for
conflicts in water use, to determine the need for
baseline data and, if appropriate, to prepare a
rationale for a cost-shared intergovernmental
Canada Water Act (CWA) study agreement.

The Preplanning Task Force found that there
was an imbalance of information on proposed
resource developments and their effects on the
resource base. This imbalance created a situation
where an evaluation of trade-offs between
choosing one course of action over another with
respect to the use of the Basin’s natural resources
could not be made on a knowledgeable basis. It
was clear that irreversible water use decisions
could be made that would preclude future
options for water use. Such actions could
interfere with the conservation, or wise use, of

the Basin’s water resource. Based on these
conclusions the Task Force, in its report of
September 1979, recommended that a three-
year intergovernmental CWA planning study be
undertaken.

In  response to the Task Force
recommendations, “An Agreement Respecting
Studies and Planning of the Water Resources of
the Yukon River Basin” was signed on behalf of
the governments of Canada, British Columbia
and Yukon on November 24, 1980 (Appendix 1).
The objective of the Yukon River Basin Planning
Study as specified in the Agreement was ‘‘to
undertake jointly studies leading to the
formulation of a planning framework under
which potential development alternatives in the
Basin may be evaluated.”

B. THE PLANNING STUDY

As the Study began, it became apparent that
the boom economy had not materialized.
Immediate prospects for expanding economic
development had subsided and pressures to
resolve potential water use conflicts had abated.
This economic lull presented an ideal
opportunity for water resource planning — an
opportunity to plan in a relatively undeveloped
area before major water resource use conflicts
arose.

The Yukon River Basin Committee directed
that two types of studies be undertaken, which
together would lead towards the development of
a framework for planning. The first type was
inventory studies designed to fill important gaps
in baseline data. These fell into two categories.
One category provided a broader geographical
basis for resource inventory, such as assessing
salmon migrations to each of the major sub-
basins and sampling water quality at various
locations. The other category improved
understanding of physical, chemical and socio-
economic processes, such as changes in
dissolved oxygen under ice, ice break-up
patterns and the development of an economic
model for Yukon that would help predict
demands for water and related resources.



The second type of studies considered
specific interrelationships between water uses to
gain a better understanding of potential conflicts
in use and opportunities to resolve these. These
studies were not designed to be comprehensive
but to provide the Yukon River Basin Committee
with insight to the competitive nature of some
water uses and to more productive avenues for
managing these during the development of a
planning framework. Examples included the
relationship between waterfow! productivity and
changing water levels in the Nisutlin Delta, the
effects of various concentrations of sediments on
Arctic grayling and the development of a
hydrologic model to assess changes in flows
resulting from hydroelectric development
proposals.

This information, covering baseline data,
bio-physical and socio-economic processes and
selected resource interactions, provides some of
the ingredients for developing a framework for
planning water management in the Basin. To this
base must be added both a clear set of objectives
for the various agencies that manage the water
and related resources and criteria that measure
their achievements. The Yukon River Basin Study
has thus provided a unique opportunity to initiate
this planning process.

1. The Agreement

The Agreement provided for the
establishment of the Yukon River Basin
Committee consisting of four members, one each
appointed by the Minister of the Environment for
Canada, the Minister of Indian Affairs and
Northern Development for Canada, the Minister
of Environment for British Columbia and the
Commissioner of the Yukon Territory, on advice
of the Government of Yukon. The Committee
was chaired by the member from Environment
Canada (Appendix 2). The Committee was
responsible for the administration and conduct of
the Study and for determining the manner in
which funds allocated to the Study would be
spent.

The Agreement stipulated that total funding
would not exceed $2,200,000. It was further
stipulated that the overall funding costs would be
shared by the Parties in the following
proportions:

Department of the

Environment 50%  $1,100,000
Department of Indian Affairs

and Northern Development  40% 880,000
Yukon 5% 110,000
British Columbia 5% 110,000

The Agreement called for a three year study
to be completed with a final report on the study
program for presentation to the Ministers by
December 30, 1983. Subsequently, on the
recommendation of the Committee, the
participating Parties agreed to extend the time of
the Agreement to September 30, 1984. Details
on the expenditure of funds over the life of the
Agreement are provided in Appendix 3.

2. Study Organization

To assist in carrying out the terms of the
Agreement, the Committee appointed a Study
Director and established a study office in
Whitehorse, Yukon. Subsequently, support staff
were hired to assist the Study Director.

To help identify data requirements and key
physical, ecological and economic processes, the
Committee established work groups for each of
the eight program areas identified in the
Preplanning Task Force Report: Hydrology; Water
Quality; Fisheries; Wildlife; Placer Mining;
Tourism, Parks and Recreation; Energy; and,
Socio-Economic. The Committee appointed the
chairperson and members of the work groups,
drawing from the participating governments and
corporations involved with the management and
use of water and related resources (for list of work
group participants see Appendix 2). Each work
group was asked to review the Task Force
recommendations and develop a specific work
plan for its study area, monitor progress and
evaluate results of projects and prepare a final
program report. Project proposals which best
met the objective of the Study were approved by
Committee for funding. An annotated
bibliography of all project reports is provided in
Appendix 4.



In addition to the eight program areas, the
Committee initiated an Information Exchange
Program. The program had two basic objectives:
first, to inform the public about the Study and to
provide an opportunity for their participation;
and second, to facilitate the exchange of
information among the governments and
agencies involved in the Study. An Independent
Review Group provided the Committee with
their perception of the strengths and weaknesses
of various aspects of the Study (for list of
members see Appendix 2). The Group also
provided helpful suggestions in the preparation
of the Committee’s final reccommendations. The
review group’s report is provided in Appendix 5.

C. STUDY AREA

The Yukon River Basin is the fifth largest in
North America, both in land area and average
discharge (Todd, 1970). The Yukon River rises in
the north Coast Mountains of British Columbia
within 30 kilometres of the Pacific Ocean and
flows northward and westward for 3018
kilometres draining the southern portion of
Yukon and crossing the international boundary to
continue through Alaska to the Bering Sea.

The study area for this report is the portion of
the Basin in Canada that drains into the Yukon
River upstream of the Yukon-Alaska boundary
(Figure1). This area covers approximately 44
percent of the Yukon Territory and approximately
3 percent of British Columbia. The major sub-
basins are Teslin, White, Pelly, Stewart and
mainstem Yukon Rivers. Major headwater lakes
include Kluane, Bennett, Marsh, Tagish, Atlin and
Teslin Lakes.

The Porcupine River sub-basin is not
included in the study area since it joins the Yukon
River in Alaska. In addition, several small
tributaries have drainage areas which straddle the
international boundary before flowing into the
Yukon River in Canada; except for the purpose of
specific hydrology projects, the Alaskan portion
of these sub-basins is not included in the study
area.

D. REPORT OUTLINE

The report is assembled in five chapters. This
introductory chapter deals with the background,
objective, study area and organization of the
Study. The next chapter provides an overview of
the Basin’s physiography, climate and vegetation
and a description of physical aspects of the
Yukon’s water resource and two related
resources — fish and wildlife; the strengths,
limitations and unique aspects of these resources
are identified. Chapter Ill provides an overview of
opportunities for water use in the Basin. The
Basin’s history and demography are outlined and
development opportunities for water and related
resources in the Basin are discussed. Chapter IV
discusses challenges to water resource
management posed by potential conflicts in
water uses and utilizes the information gathered
during the Study to improve understanding of
these conflicts. In the final chapter, the
Committee presents its recommendations for
future steps required to achieve the wise use of
the Basin’s water resource.
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CHAPTER 1l
WATER AND RELATED
RESOURCES

An understanding of the physical
characteristics of water, and of how fish and
wildlife are dependent on the water resource, is a
prerequisite to developing a planning framework
for managing the Basin’s water on a sustainable
basis. The Preplanning Study identified
deficiencies in data and information for a number
of natural resources in the Basin; however, a
priority was placed on obtaining data on fish and
wildlife because of their direct use of the water
resource. It was apparent that knowledge of
species abundance and aquatic habitat use must
be obtained before the effects of new
developments on the water resource and its
competing uses could be assessed. The Yukon
River Basin Study has maintained this priority.

In spite of the improved state of knowledge
resulting from the projects completed under this
Study, the level of understanding of various fish
and wildlife species and their relationship to
water use still varies widely and, with few
exceptions, has not proceeded much past the
inventory level. Therefore, the significance of
induced changes in the hydrologic processes and
related impacts on the Basin’s fish and wildlife
resources remain uncertain. This uncertainty is
the major contributing factor underlying fish and
wildlife issues that arise from various proposed
competing water uses. Current and potential
water uses are further dealt with in Chapter IlI.

The following section provides a description
of the physical aspects and hydrologic processes
that characterize the Basin. An examination is
made of fish and wildlife resources and their
interaction with the water resource. Discussion is
limited to those fish and wildlife species that were
addressed during the Study, i.e., species of
anadromous and freshwater fish and wildlife that
are of greatest interest from both a water use and
water management point of view. For each
species, a description is provided and an
assessment is offered of their present numbers
and distribution. Following this review, physical
and biological water-related processes and
habitat requirements, important to fish and
wildlife, are described.

A. PHYSICAL DESCRIPTION
1. The Yukon River Basin
a. Physiography

The Yukon River Basin lies within the
Western and Interior Systems of the Canadian
Cordillera. In the Basin, the Western System is
represented by the St. Elias and Coast Mountains
in the west and south, and the Interior System by
the Yukon Plateau and the Ogilvie and Selwyn
Mountains to the north and east (Figure 2).

The plateau, covering most of the Basin,
consists of large rolling hills with elevations over
1500 metres and isolated mountains over 1800
metres. In the previously glaciated portion of the
Basin, there are conspicuous, wide upland
depressions, spectacular deep narrow valleys
and many long narrow lakes. Two major trench-
like valleys run through the Basin in a northwest
direction: the Shakwak Valley, adjacent to the St.
Elias Mountains, and the Tintina Valley in the
centre of the Basin.

b. Climate

The Basin has a subarctic continental climate
which is characterized by large seasonal variation
in temperature, low humidity and low
precipitation. The St. Elias and Coast Mountains
to the southwest of the Basin form an effective
barrier against the moderating influences of moist
Pacific air masses, although relatively warm
Pacific air often intrudes through the mountain
passes to influence the southern portions of the
Basin. Mean annual temperatures range from
near 0°C in the south to -7°C in the northern
interior of the Basin. Monthly mean temperatures
range from 12°to 16°Cin July to -19° to -35°Cin
January. Table 1 illustrates temperature and
precipitation characteristics of the Basin.
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TABLE 1

CLIMATE
Temp (°C) Precip. (mm)

Elev.(m) Annual May-Sept. Jan. July Annual June-Aug.
Carcross 661 -1 9 -19 13 226 69
Teslin* 701 -1 10 -20 13 326 99
Whitehorse* 698 -1 11 -19 14 260 98
Ross River 698 -7 9 -35 13 253 102
Burwash 801 -5 8 -30 12 283 144
Carmacks 521 -5 10 -34 14 247 107
Beaver
Creek 663 -7 9 -34 13 412 229
Mayo* 495 -4 11 -27 15 293 117
Dawson* 324 -5 11 -29 16 325 140

* Based on 25-year or more data
SOURCE: Oswald and Senyk, 1977

Precipitation is generally low, ranging from
225 to 425 millimetres over most of the Basin;
however, there is great variation. Portions of the
St. Elias and Coast Mountain regions have annual
precipitation as high as 3 500 millimetres. The
other mountainous areas surrounding the Basin
have annual precipitation in the 500 to 700
millimetre range.

c. Vegetation

Boreal forest, consisting of stands of black
and white spruce, lodgepole pine and some
aspen, covers most of the Basin. Treeline
elevations of 1050 metres in the western and
northern portions of the Basin and 1 500 metres in
the south are characteristic (Oswald and Senyk,
1977). Shrubs are prevalent throughout the
Basin; they occur as low growing species under
much of the forested area, especially at mid to
higher elevations, and they form a broad zone
between forest and tundra in the northwestern
part of the Basin.

Alpine tundra occurs in the Basin at high
elevations. It is a treeless region where stunted
shrubs, primarily shrub birch, willow and
ericoids, give way to lichens, moss, forbs and
prostrate shrubs at the highest elevations. The
subalpine, occurring below the tundra, contains

alpine fir in the southern part of the Basin and
white spruce to the north.

2. The Sub-Basins

Table 2 shows drainage areas for the Basin
and its major sub-basins: the Teslin, White, Pelly,
Stewart, and mainstem Yukon Rivers. The sub-
basins and major headwater lakes are shown in
Figurel.

TABLE 2
BASIN AND SUB-BASIN AREAS

Square
Kilometres
Yukon River Basin Study Area 262 600
Yukon 238 300
British Columbia 24 300

Major Sub-Basins
Pelly 50 200
Stewart 51 000
Teslin 36 500
White 38 100
Yukon Mainstem 86 800



a. Yukon River Mainstem

The Yukon River originates south and west of
Whitehorse in the Coast Mountains of northern
British Columbia. Marsh Lake, one of the
numerous headwater lakes, is regulated by the
Northern Canada Power Commission for
hydroelectric generation downstream at the
Whitehorse Rapids plant; this is the only
regulation carried out on the mainstem river.
From Marsh Lake, the Yukon River flows
northwest before entering Lake Laberge. Below
Lake Laberge, it is joined first by the Teslin River,
then the Pelly River. Following the north side of
the Dawson Range, the Yukon River runs through
a narrow valley as far as the mouth of the White
River. The Stewart River enters just downstream
of the White River. From the White River to
Dawson, the valley widens and the river follows a
broad braided channel. Downstream of Dawson
the river enters the Tintina Valley and continues
on to Alaska.

Elevations in the mainstem basin range from
a maximum of 2700 metres in the Coast
Mountains to a minimum of 268 metres at the
Alaska border. Annual precipitation is about 300
millimetres along most of the river, although very
high precipitation (up to 3 500 millimetres) occurs
in the mountainous headwater regions.

b. Teslin River Basin

The Teslin River drains 36 500 square
kilometres. Its headwaters drain the Stikine
Plateau and the Cassiar Mountains of northern
British Columbia. With an area of 357 square
kilometres, Teslin Lake provides natural
streamflow regulation. The Teslin River leaves the
lake and flows in a straight northwesterly
direction, joining the Yukon River downstream of
Lake Laberge.

Elevations in the Basin range from 2 100
metres at its headwaters to 595 metres at the
mouth. Annual precipitation ranges from 250
millimetres to 325 millimetres over the basin.

c. Pelly River Basin

The Pelly River drains an area of 50 200
square kilometres in the eastern portion of the
Yukon River Basin. From its headwaters in the
Selwyn Mountains, it enters the Tintina Trench

which it follows for 250 kilometres before turning
west to join the Yukon River.

Elevations range from 2 700 metres at its source to
435 metres at the mouth. Mean annual
precipitation ranges from approximately 600
millimetres at the higher elevations to 290
millimetres at Fort Selkirk.

d. Stewart River Basin

The Stewart River, with a drainage area of
51 000 square kilometres, drains the northeastern
portion of the Basin. Its headwaters drain the
Selwyn Mountains. The river flows in a generally
westerly direction to the Tintina Trench which it
follows for a short distance before turning to the
west once more, until it joins the Yukon River 90
kilometres upstream of Dawson.

Elevations in the basin range from 3 000
metres in the Selwyn Mountains to 356 metres at
the mouth. Annual precipitation ranges from 600
millimetres to 300 millimetres.

e. White River Basin

The White River drains an area of 38 100
square kilometres in the southwestern Yukon
portion of the Basin and 11 900 square kilometres
of eastern Alaska. The headwaters are fed from
extensive snow and ice fields in the St. Elias and
Wrangell Mountains. Kluane Lake, with an area of
405 square kilometres, is located in the eastern
headwaters in the Shakwak Valley. The White
River and its main tributaries flow in a northerly
direction to the west of the Dawson Range to join
the Yukon River.

Elevations in this basin vary greatly, from the
5 230 metre Mount Lucania, highest peak in the
Yukon River Basin, to 363 metres at the mouth.
There are several other peaks of 3 000 to 4 000
metres in the St. Elias portion of the Basin and
peaks of 1800 to 2 100 metres in the interior
ranges. Although mean annual precipitation is as
high as 2 000 millimetres in parts of the St. Elias
Mountains, only a portion of this is able to break
through the mountain barrier. Annual
precipitation ranges from 500 millimetres at the
divide to 300 millimetres at the Basin’s eastern
boundary.



B. WATER
1. Water Quantity
a. Surface Runoff

The Yukon River at the Canada-United States
border drains an area of 287 000 square
kilometres, or about one-third of the total Yukon
River drainage. This includes 24 400 square
kilometres in Alaska that drains into the Canadian
portion of the Basin. The mean annual runoff
from this area is 2 334 cubic metres per second,
the equivalent of 247 millimetres of depth over
the Basin.

There is wide variability in runoff within the
Basin, both in timing and areal distribution. Most
of the Basin’s runoff occurs between May and
October with maximum flows in the spring or
summer as a result of snow or glacier melt (Figure
3). Streams which drain the St. Elias and Coast
Mountains experience a rapid rise in discharge
during early summer due to snow melt at lower
elevations, followed by the maximum discharge
in late summer due to glacier melt at higher
elevations. Streams draining the remainder of the
Basin experience spring peaks due to snow melt.
Low flows occur in March or April; all but the
smallest streams maintain winter flows.

Figure 4 demonstrates the high
contributions to runoff of the headwater areas,
particularly the St. Elias, Coast and Selwyn
Mountains; and the low contributions of portions
of the Yukon Plateau, in the centre of the Basin.
Mean annual runoff ranges from approximately
1 290 millimetres at Lindeman Creek in the Coast
Mountains to 87 millimetres in the dry central
portion of the Basin.

Table 3 and Figure 5 illustrate the relative
contributions from the major tributaries of the
Basin. Most of the flow in the Yukon River is
contributed by the eastern tributaries and the
White River; the central portion of the Basin,
accounting for almost 30 percent of the total area,
contributes very little. The upper Yukon River,
although a relatively high yield area, is very small
relative to the other tributaries and accounts for
only ten percent of the total flow in the Basin.

The eight largest headwater lakes play an
important hydrological role by storing summer
inflows from the Coast and St. Elias Mountains

and maintaining flows in the winter. The
moderating effect on streamflow of these lakes is
important to water users, such as fish, wildlife and
hydroelectric development. The lakes also play
an important role in influencing water quality,
temperatures and sediment concentrations
downstream.

b. Ice Regime

The Yukon River and its tributaries are
generally ice covered from November through
April. Freeze-up usually begins in late October,
starting at the higher elevations of the tributaries
and working its way down toward the mainstem
river. At the same time, freeze-up on the
mainstem proceeds in a general north to south
direction. The freeze-up process occurs
concurrently in several sections of the river,
building up from a bridging point at the
downstream end of each section. The time
required for ice cover to form in the sections
between bridging points varies; it may take from a
few days to several weeks, depending upon air
temperatures (Hydrology Report No. 4).

Large lakes in the Basin freeze over much
more slowly than the rivers because of their large
volume of relatively still, warm water. The large
lakes remain partially open until late December
or January. Lake outlets remain open throughout
the winter, due mainly to the warmer water that is
forced up from the lower levels of the lake. These
open water areas form important waterfowl
resting and staging areas during spring migrations.

Spring break-up in the Basin occurs
generally during late April in the southern
portion, and in early May in the portion between
Lake Laberge and the international border. The
cause of break-up appears to be a combination of
warm, sunny weather and changing flows that
flex and fracture the ice.

Surveys during break-up in 1982 and 1983
have shown that break-up on the Yukon River
does not occur sequentially in the downstream
direction as is normally expected in north-flowing
rivers. The headwater portions of the river
upstream of Lake Laberge clear first. Downstream
of Lake Laberge, break-up occurs in the following
general order:



ot

TESLIN RIVER NEAR TESLIN  PELLY RIVER AT PELLY CROSSING WHITE RIVER AT MOUTH

1944-1982 30 300Km? 1952-1982 49000 Km? (ESTIMATED) 38000Km?

JFMAMJJ ASOND J FMAMJJASOND JFMAMJJASOND
YUKON RIVER AT WHITEHORSE = YUKON RIVER ABOVE FRANK Ck. YUKON RIVER AT CARMACKS
1943-1982 19 400Km?  1953-1962 30 300sz 1951-1982 81800Km?2

L TEET %%

@ﬁmﬁg b dilf
JFMAMJ JASOND JFMAMJJASOND

JFMAMJJASOND

Figure 3: Mean Monthly Flow of Rivers | cutic Metres Per Second )

STEWART RIVER AT MOUTH

1963-1982 51000 Km?

JFMAMJJASOND

YUKON RIVER ABOVE WHITE RIVER

1956-1982 150,000 Km?2

JFMAMJJASOND

YUKON RIVER AT DAWSON
1945-1980 264 000 Km?
-2000 ~

-4000

—-1000

JFMAMJJA SOND

Source: Canada, 1983



m— ™\ 1 - - Northwest
. ' ] . .
\ ~ —~T \Territories
| —— / q Y4
I ( d -
- S —hear N [ I
A - B % :
I~ e % n '
{ N § | |
\ — Mpy, R v ~ )Kw-2§ 3
| 7/ 6\ M~ \A )
/ LY i
A \ \)']Il 4 ’ .
| - - — s T\
j £ TN\
ey A — = = s -
N I e Y——\
| iy Croceins \\/“ — Z/ 7 :
L L = . L‘
7 7
d mOﬁ e 7\"\\‘:43@. 1 //j// ra—
) § ~ A ’P/ke b = ~ - vy | Ar—3 ] /
< f 3 * =t = 07~ T 7
| 1 -~ \J A e a— —/
eayer . L S~
7 — ~ ~Carmacks Iy ~Ross—River \
0 === A \ F'\\%)\gi‘\_ z
L 1
—— e —
=) i )
N ) \ N = )\ J
\ -
N,/
.
Usw . \.
2 ~dat |
b i /\\<Lab£l‘9! =
SIS )
I 5\ \
| ﬁ'l ~ \AJ rV
o \ R \
aines ’ o ¥l b1
l Aejénlé Junction - - TN - ]7
| o
. Less Than 150mm Y - |
l:, = -
Between _ ] = = = :
150&300mm L Y-—— - N i
]
Between [ lin| ¥ /l K\
300&600mm \ - V= A"
h taky 1N
More than 600mm N\ 5! ; :
N . \ ‘@
\ / >
0 50 Miles \ =
/ og o .
] 50 Kllometres “’M ~_ British Columbia

Figure &4: Runoff Distribution

Source: Hydrology Program Report




PACIFIC

¥ 3INVNIN

Mean Annual

m 3/.

2500 m¥

Figure 5: Relative Flow of Major Rivers

12

Source: Hydrology Program Report



i. the reach between Lake Laberge and
Carmacks

ii. the reach downstream of the mouth of
the Klondike River at Dawson

iii. the reach between the White River and

Dawson

iv. the reach between Carmacks and the
Pelly River

V. the reach between the Pelly River and the
White River

(Hydrology Report No. 4)

c. Flooding

Five different causes of flooding in the Basin
have been identified: snow melt; ice jams; high
intensity rainfall; lake flooding generally from
high volume glacier melt; and, glacier outburst
floods (jokulhlaups) where a glacier-dammed
lake is suddenly released due to melting, lifting or

movement of a glacier (Hydrology Report No. 1).
The causes of floods most affecting communities
in the Basin are ice jams, snow melt and lake
flooding, in that order of importance.

The most severe ice jam floods occur during
the break-up period and occur with little
warning. Flooding usually occurs in surges, with
several surges often accompanying one jam. This
type of flooding is a major problem at Dawson
and several small settlements along the Yukon
River and its tributaries. Initial studies of this
problem at Dawson have produced only a
preliminary understanding of the cause and
extent of the major ice jam floods. Ice jams also
occur during freeze-up in a similar manner to
break-up jams or by slush ice plugging narrow or
shallow areas of river channels. In the Basin, these
floods are not as large as break-up jams; however,

TABLE 3
FLOW CONTRIBUTIONS OF SUB-BASINS

Percent Mean' Percent Range of Mean Daily
Basin Drainage of Total  Annual of Total Discharge Recorded®
Area Basin Flow Area m3/s/km?
(km?) Flow m3/s(mm) max. mean min.
Total Basin
(ie. at Border) 287 0004 100.0 2 334(257) 100.0 0.0540 0.0081 —
Stewart R. 51000 17.8 454(281) 19.4 0.1100 0.0089 0.0007
Pelly R.3 49 0003 171 382(246) 16.4 0.0880 0.0078 0.0006
Teslin R. 36 500 12.7 331(286) 14.2 0.0510 0.0091 0.0014
White R .2 50 0004 17.4 766(483) 32.8 — — —
Yukon R. above
Whitehorse 19 400 6.8 242(393) 10.4 0.0330 0.0125 0.0017
Miscellaneous
mainstem
tributaries 81100 28.2 159(62) 6.8 — — —

NOTES: 1. Data for period of record near each tributary mouth
2. No records available for White River at mouth — data are estimated
3. Areas and records are for Pelly River at Pelly Crossing
4. Includes areas in Alaska draining into Canada

SOURCE: Hydrology Program Report
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in some locations, such as Whitehorse, they are
the most common type of floods.

Snow melt flooding during the spring freshet
occurs on all the tributaries and on the mainstem
Yukon River in years of heavy snowpacks and
rapid melt. Water levels rise steadily over a period
of several days or weeks until the peak is reached.
Thus, a flood can be forecast to some extent and
there is usually time to prepare. Such floods
generally occur during late May or early June.
This is the typical type of flood at Ross River and
Mayo and occurs, as well as ice jam flooding, at
Dawson, and at virtually all the floodplains along
the large rivers of the Basin.

Lake flooding has been a problem in the
Basin in the headwater lakes areas. Following
high snowfall winters and rainy summers, lakes
can overflow their banks; this normally occurs
slowly and lasts for several weeks. Such flooding
typically occurs in late summer in Marsh, Tagish
and Bennett Lakes due to heavy glacial melt and
high precipitation in the mountains.

Flooding due to heavy local rainfall occurs
during the summer in the smaller tributaries.
Such floods are associated with a great deal of
erosion, landslides and debris. Glacier outburst
flooding also occurs in the White River sub-basin.
These floods are much like the rainfall flash floods
as they develop very quickly, are of short duration
and are most pronounced in the headwater
regions.

Study results have identified areas along the
Basin’s rivers and lakes which are subject to
flooding; however, the depth and extent of such
flooding was not determined. Therefore, specific
flood risk information is not available to future
users.

2. Water Quality

Prior to the Study, water quality data was
collected on a site-specific basis for assessment of
environmental impacts, monitoring of pollution
control measures, maintaining the quality of
water supplies or locating mineral deposits.
During the Study, a Basin-wide view of water
quality was provided by sampling 21 sites for 37
variables for one year (Figure 6). This baseline
data can be used to select ongoing monitoring
stations and assist in the future establishment of
water quality objectives for selected areas.
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Preliminary assessment of the network data
demonstrated seasonal changes in water quality.
In winter, groundwater provides most of the river
flow and results in relatively high ion
concentrations. In early summer, runoff and
flooding result in relatively high concentrations of
suspended sediments and related variables.
While water quality was found to vary between
sites, indicating regional characteristics, ambient
conditions are generally considered acceptable
for drinking and domestic use (Water Quality
Report No.1). Only in limited areas can the
influence of human activities on aquatic systems
be detected.

A one year basic data set from this 21 station
network is now available for use. Statistical
analysis of these data revealed that the optimum
sampling frequency for most variables at most
sites is greater than once per week. A need was
identified for an initial water quality network of
six stations sampled, due to practical limitations,
on a weekly basis (Water Quality Program
Report).

In the arctic and subarctic regions, dissolved
oxygen concentrations become depressed under
winter ice cover. A study of this phenomenon
indicated that the initial depression of dissolved
oxygen occurs much more rapidly than
previously believed. The study also found that
production of oxygen increases under the ice
layer when the snow cover melts. Concentrations
of dissolved oxygen may reach levels which
restrict fish populations. Discharge of sewage or
disturbance of streambeds during the fall and
winter could accentuate the depression of
dissolved oxygen and have harmful effects on
biological communities (Water Quality Report
No. 3).

Many aspects of the Basin’s water quality
remain to be considered. Asbestos has been
detected in a few locations in the waters of the
Basin, but health implications are not well
understood. The presence of high levels of
suspended sediments in Yukon has been noted,
but the effects of sediment on water quality are
not well known. The Basin contains some highly
mineralized areas and the relationship between
biota and their environment in these areas
remains unknown. Many Yukon communities
depend on groundwater as a source of drinking
water; little is known about the quality of these
supplies (Water Quality Program Report).



3. Monitoring Networks

Three networks are maintained in the Basin
to document hydrologic processes: hydrometric,
meteorological, and snow course networks
(Hydrology Report No. 2). In addition, water
quality and sediment data are also collected.

a. Hydrometric Data Network

A total of 77 hydrometric stations of various
types are presently in operation within the Basin.
The Water Survey of Canada (WSC) operates 55
stations which record water levels and provide
daily discharges as the basic inventory of runoff
(Figure 6). The Department of Indian Affairs and
Northern Development (DIAND) operates 22
stations primarily for site-specific purposes on
smaller streams. The WSC stations are distributed
fairly uniformly over the Basin with a somewhat
higher concentration in the southern portion.
The DIAND stations are concentrated along the
highways of the territory.

b. Meteorological Data Network

The meteorological data network in the
Yukon is operated by the Atmospheric
Environment Service of Environment Canada
(AES) and is supplemented by DIAND. Recorded
meteorologic data have many uses in the Basin:
for weather forecasting, for aviation and other
transportation services; and, for the management
of natural resources with respect to planning,
design and operation. Most activities dealing with
the subarctic environment must give
fundamental consideration to the available
climatic records. Meteorologic data, particularly
precipitation and temperature, are important in
forecasting runoff.

c. Snow Course Networks

Snow melt is the primary source of
streamflow in many areas. This is especially true
of northern and high elevation regions such as
the Yukon River Basin. It has been estimated that
60 to 70 percent of total precipitation is in the
form of snowfall throughout much of the Basin.
For this reason, it is important to understand the
nature and distribution of snowfall and the
mechanisms involved in the snow melt process in
order that adequate estimates of streamflow may
be derived.

To assess the long-term variation in
snowpack characteristics, it is necessary to carry
out annual snow surveys according to a
consistent schedule. In western and northern
North America, snow surveys are carried out
simultaneously by different agencies at the
beginning of each month, starting in February. In
Yukon, surveys are carried out February 1, March
1, April 1, May 1, May 15 and June 1, if necessary.
There are currently 37 snow course stations in the
Basin operated by DIAND and the British
Columbia Ministry of Environment.

d. Sediment Sampling

Sediment  sampling  has  recently
commenced in the Basin. The first stations, Pelly
River at Pelly Crossing and Yukon River at
Whitehorse, were established in 1970. Studies
related to the proposed Alaska Highway pipeline
led to the collection of suspended sediment data
atanumber of sites in 1977 and 1978. Suspended
sediment data is now collected at four sites: Pelly
River at Pelly Crossing; Yukon River above White
River; White River at km 1881 Alaska Highway;
and, Stewart River at its mouth.

To date, the data collected are categorized as
miscellaneous; samples are collected three to five
times a year at each station. These types of data
currently have limited use but do provide some
information on general sediment concentrations
in the Basin.

e. Network Review

The hydrometric, climatological and snow
course networks were reviewed during the Study
for adequacy of data for use in water resource
management (Hydrology Program Report).
Review of the hydrometric network identified a
need for seven stations to provide baseline
streamflow data for medium to large drainage
areas; four stations to meet site-specific needs;
and, a network of 12 stations for small streams.

There is a need for additional precipitation
and temperature data from the climatological
network in remote areas and at higher elevations.
Similar needs were identified for the snow course
networks notably in the Selwyn Mountains and
headwater lakes area.
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4. Daily Flow Model

As part of the Basin Study a daily flow model
was developed for testing the hydrologic effects
of major storage or diversion projects on the
Yukon River system (Hydrology No. 3). The Basin
model includes the major tributaries of the Yukon
River from its headwaters south of Whitehorse to
the international boundary. The White River is
not included in the model because of the
difficulty in obtaining discharge data.

The hydrologic model can simulate the
effects of any proposed project on downstream
flows and levels. It can also determine the natural
flows and water levels that would have occurred
if an existing development had not been in place.
The model uses daily mean discharges at key
points in the Basin to describe the natural flow
regime. Once calibrated, the model can simulate
any changed condition in the river. The simulated
flows can be compared to the reference natural
flows along the river system. River or lake
elevations can also be simulated.

The model can be maintained, refined and
updated as additional hydrometric data are
collected. Data from the White River will permit
calibration of the model for that sub-basin.
Additional data on Tagish River and Tagish Lake
would enable Marsh, Tagish and Bennett Lakes to
be modelled as individual lakes instead of as one
lake. The resulting improved ability to predict
lake levels would help operation of present and
future control structures and would aid in
avoiding lake shore flooding.

C. FISHERIES

Twenty species of fish are known to be
present in the Basin’s lakes and streams,
including 17 freshwater species and 3
anadromous species (Table 4). In addition, at least
two unique or hybrid forms occur in the
watershed: the broad whitefish found in the Pelly
River-Tatimain Lake region; and a large, spotted
form of least cisco which is present in Quiet and
Twin Lakes. Nine indigenous species are taken
most often in the fisheries: chinook and chum
salmon, lake trout, Arctic grayling, whitefish,
pike, inconnu, burbot, and Dolly Varden char. All
species, with the exception of sculpin,
stickleback, lamprey and chub, are taken in the
Indian food fishery. Two species, rainbow trout

and coho salmon, have been introduced into
pothole lakes in the Basin and contribute to the
sport fishery.

TABLE 4
FISH SPECIES

Common Names

Arctic lamprey rainbow trout

inconnu chinook salmon
humpback whitefish ~ chum salmon
broad whitefish coho salmon
least cisco northern pike
round whitefish lake chub
pygmy whitefish longnose sucker
Arctic grayling burbot

lake trout slimy sculpin

Dolly Varden char threespine stickleback

SOURCE: Fisheries Program Report

From the viewpoint of fisheries management
and, therefore, water management, the most
important indigenous species include chinook
and chum salmon, lake trout and Arctic grayling.
The following section provides an overview of the
distribution and abundance of these species.
Following this review, physical and biological
water and habitat aspects, important to fisheries,
are described.

1. Major Fish Species: Distribution
and Abundance

a. Chinook Salmon

The Yukon River chinook resource is
composed of several genetically distinct stocks.
The migration timing of discrete spawning stocks
varies, depending on the ultimate destination of
the fish within the system. The distribution and
abundance of all salmon stocks in the Basin was
determined by a radio-tagging and spaghetti-
tagging program. Chinook salmon enter the
mouth of the Yukon River from late May to early
June, and appear in the Dawson area in late June
or early July. At the Yukon mouth, Canadian-
bound chinook are abundant early in the run,
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while downriver stocks are more abundant later
in the run. The chinook migration to headwater
tributaries within the Canadian portion of the
Yukon River drainage represents the longest
salmon migration in North America (up to 3 000
kilometres). Migration rates vary from 17 to 57
kilometres per day, with an average for all stocks
on the Yukon mainstem of 36 kilometres per day
(Fisheries Report No. 5a).

Chinook spawning habitat in the Basin
includes both large and small tributaries. Sixty-
one spawning areas which each support 100 or
more spawners have been identified within the
Basin. Documented migration routes for chinook
salmon are shown in Figure 7. Additional
undocumented migration routes and spawning
areas probably occur along the turbid Yukon
River mainstem and in more remote reaches of
some of the tributaries.

Spawning activity usually occurs between
mid-August and mid-September, depending on
the location within the Basin. Detailed
knowledge regarding specific  habitat
requirements of spawning chinook is limited. In
general, chinook utilize a wide variety of
spawning habitat with optimum sites located in
rivers containing coarse substrate. Spawners
often select sites near lake outlets, although the
primary criterion is adequate winter flow that
maintains a suitable environment for egg
incubation. Salmon fry emerge the following
spring with the majority remaining in the Basin
one to two years before seaward migration.
Overwintering often occurs in deeper segments
of the rivers or in lakes.

Although the relative importance of sub-
basins for salmon production vary annually, a
sub-basin ranking based on importance for
chinook production was established based on
1982-1983 estimates:

i. Mid-Yukon mainstem (Teslin to Stewart
River including Big Salmon, Little Salmon
and Nordenskiold Rivers and Tatchum

Creek)
ii. Teslin
iii. Pelly
iv. Stewart
V. Upper Yukon mainstem (upstream of

Teslin River, including the Takhini River)
Vi. White
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vii. Lower Yukon mainstem (downstream of
Stewart River including the Klondike
River)

(Fisheries Report No. 5a)

In 1982 and 1983, the number of chinook
returning to the Basin was estimated to be 36,600
and 47,700 respectively. Approximately 50
percent of the chinook salmon of the entire
Yukon River system originate in the Basin.

b. Chum Salmon

Chum salmon, destined for the Basin,
commence their upstream migration in the
Yukon River during mid-July. Migration through
the Dawson area occurs from August to early
October, with an average migration rate of about
38 kilometres per day (Fisheries Program Report).
Spawning further upstream generally takes place
from mid-September to early November. The
chum return to the Basin represents the longest
freshwater chum migration in North America (up
to 3 000 kilometres).

Information regarding specific chum
spawning habitat is limited. However, it is
apparent from a number of studies carried out in
Yukon and Alaska that chum spawning sites are
frequently, although not invariably, associated
with upwelling groundwater. It has been
suggested that the warmer groundwater in these
areas reduces the possibility of freezing and, in
systems such as the White River, may help to
alleviate sedimentation problems. The majority
of chum spawn in medium to large gravel,
although spawning substrate may consist of
coarse gravel, sizeable cobble or even bedrock
strewn with boulders.

In general, the chum spawning distribution
in the Basin is not as well known as that for
chinook salmon. The major chum spawning sites
are located in the Kluane River and the mainstem
Yukon. Using 1982-1983 estimates, a sub-basin
ranking based on importance for chum
production was established:

i Kluane-White Rivers

ii. Mainstem Yukon River

iii. Upper Yukon-Teslin Rivers
iv. Klondike River

(Fisheries Report No. 5b)
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As is the case with chinook salmon, the
Canadian-bred Yukon River chum run is a
transboundary stock which is intercepted in
significant numbers by the Alaskan commercial
fishery. Estimates of spawning chum returns to
the Basin were 47,000 in 1982 and 118,400
during 1983 (Fisheries Report No. 5b). The 1983
estimate was the largest ever made for the Basin.
Together, the Basin and the Porcupine River in
Canada are estimated to produce 50 percent of
the chum salmon produced in the entire Yukon
River system (Fisheries Program Report).

c. Lake Trout

Lake trout are widely distributed throughout
the Basin. Relative abundance varies depending
on a number of factors such as fishing pressure,
species diversity and habitat characteristics.
Longevity is a particularly noteworthy feature of
the lake trout. Within the Basin, the maximum
recorded age for a lake trout is 31 years. Estimates
of potential lake trout production for the Basin’s
lakes are relatively low in comparison to the more
southern river systems. However, recent studies
have found that a majority of 19 Basin lakes had
food supplies capable of supporting greater fish
populations (Fisheries Report No. 4). This
suggests that full fish production capacity is not
being realized; however, further information
would be required to establish the cause of this
situation.

Although lake trout may spawn annually in
southern areas, it is believed that northern trout
spawn during alternate years or even every three
years. The majority of spawning activity in the
Basin occurs during August, September and
October. Preferred spawning habitat is clean
rubble substrate with some upwelling
groundwater flow. Streams are utilized to a
limited extent.

Eggs hatch between mid-February and late
March; however, little is known of juvenile lake
trout ecology. As trout mature, they move into
deeper water. Lake trout are predaceous and
feed upon a broad range of organisms including
many species of fish, particularly whitefish.

d. Arctic Grayling

Although no comprehensive effort was
made to define the distribution and abundance
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of Arctic grayling, it is apparent that they are
widely distributed in lakes and streams
throughout the Basin. Their abundance is
variable depending on a number of factors
including habitat characteristics, species diversity
and fishing pressure. A considerable amount of
information has been collected on site-specific
distribution and abundance of this species.

As ice break-up begins and in preparation for
spawning, Arctic grayling move from ice-covered
lakes and large rivers into smaller tributaries. This
migration may take place as early as late-April or
early-May. However, in some areas of the Basin,
spawning may occur in mainstem overwintering
areas (Fisheries Report No. 8). Grayling appear to
exhibit no particular preference for spawning
habitat, although sandy gravel seems to be used
most often.

Very soon after spawning, adults generally
migrate to lakes and larger river systems.
However, it has been reported that a general
post-spawning migration of all age classes into
smaller tributaries of the Basin does occur, with
fish continuing to move upstream as late as July
(Fisheries Report No. 8).

After the eggs hatch, the fry emerge from the
gravel three to seven days later. They feed initially
on zooplankton before switching to insects as
they grow. Maturing fish move out of tributary
systems and into large rivers and lakes prior to
freeze-up. The overwintering habits of grayling
remain poorly understood, although it is
generally assumed that overwintering takes place
in lakes and large rivers. The fish utilize the
smaller streams only during summer months
(Fisheries Report No. 3).

2. Fisheries and Water Resources:
Interrelationships

Fish production in the Basin is influenced by
the limited carrying capacity of northern streams
and lakes. Production is also limited by water uses
which alter habitat conditions and by direct
fishing pressure. Although each species has its
own particular habitat requirements, some
generalizations can be made with respect to key
factors which potentially limit the Basin’s fish
populations.

Successful spawning and fry development



require the absence of barriers to spawning
movements and adequate numbers of fish,
particularly females, at the spawning site.
Spawning areas must have suitable permeable
gravel substrate, a sustained flow of well-
oxygenated water and cover from predation.
Furthermore, suitable water temperature and
quality are required (Fisheries Program Report).

In any particular stream or lake, usually only
one or a few of these factors play a key role in egg
and fry survival. Little work has been carried out
in the Basin to identify the most common limiting
factors during spawning and fry development
stages. However, because of harsh winter
conditions including low oxygen concentrations,
low stream discharges, frozen streams, and ice
scour, combined with long periods of egg
incubation, it seems reasonable that fall spawners
i.e. chinook and chum salmon, lake trout are
more often limited in this stage of their life cycle
than are spring spawners i.e. Arctic grayling.
Spring spawners are probably limited by other
factors such as abnormally high sediment levels
caused by natural or man-induced actions.
Salmon species which leave the Basin may be
limited by factors outside the Basin for which
there is currently no control.

Limiting factors also act on fish during
juvenile rearing and adult growth stages.
Although chinook and chum salmon spend the
greater part of their development in the ocean
and therefore largely avoid the effects of the
harsh Yukon climate, most species are subject to
a host of potential limiting factors during juvenile
rearing and adult growth. Some of these limiting
factors include: insufficient nutrients and light,
lack of cover from predation, lack of habitat,
insufficient spring and summer water flow,
insufficient water and oxygen for overwintering in
lakes, unsuitable water quality conditions,
inappropriate estuarine and ocean survival
conditions, and inadequate protection from
overharvesting.

Fish, such as lake trout, which rear in the
Basin’s lakes are usually limited by the amount of
available food. For stream fish, survival during the
overwintering period is thought to be the critical
limiting factor.

D. WILDLIFE

The Basin supports a variety of wildlife
including: moose, caribou, sheep, goat, grizzly
and black bear, furbearers (at least 13 species),
waterbirds (at least 24 species), birds of prey and
upland game birds. Some species are unique to
the Basin; for other species, the Basin represents
the northern extremity of their range.

Many of the Basin’s wildlife species are
directly dependent upon aquatic and riparian
habitats provided by the river and lake systems.
Floodplains of major valleys are the most
important units for the survival of many species,
including aquatic and semiaquatic furbearers,
waterfowl, songbirds, shorebirds and several
raptors such as bald eagle and osprey. Other
raptors, upland game birds and several big game
species, such as grizzly and black bear, moose
and woodland caribou, make seasonal use of
riparian habitats that may be of critical
importance to their survival. From the viewpoint
of water management, a priority was placed on
obtaining a better understanding of the
waterfowl, aquatic and semi-aquatic furbearers
and moose.

The following section provides an overview
of the preceding wildlife species. For each
species, a brief description is given and an
assessment offered of the present level of
understanding. Then, physical and biological
water-related processes and  habitat
requirements important to wildlife are described.

1. Wildlife: Distribution and
Abundance

a. Waterfowl

Just under 200 species of migratory birds
have been recorded in Yukon. Roughly half of
these species are riparian and include, among
others, waterbirds, shorebirds, gulls and terns,
kingfishers, loons, grebes and swallows. Except
for waterbirds, no systematic gathering of data on
populations and habitat use has been undertaken
(Wildlife Program Report).
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Table 5 lists 24 of the more common species
of migratory waterbirds that use the Basin. During
studies on the staging of migratory birds, 32
species were recorded (Wildlife Report No.5). In
1984, the Government of Yukon and the
Canadian Wildlife Service of Environment
Canada reached agreement on a Yukon
Waterfowl Management Plan. Forty important
waterfowl areas within Yukon were identified.
Twenty-six of these areas are in the Basin (Figure
8).

TABLE 5
WATERBIRD SPECIES
Geese Swans
White-fronted Trumpeter
Snow Tundra (Whistling)
Canada
Dabbling Ducks Diving Ducks

Green-winged teal Ring-necked
Mallard Lesser scaup
Northern pintail Harlequin
Blue-winged teal Surf scoter

White-winged scoter
Common goldeneye
Barrow’s goldeneye

Northern shoveler
American widgeon

Other Goldeneye spp.
Common loon Bufflehead
Horned grebe Common merganser
Red-necked grebe Canvasback
Red-breasted
merganser

SOURCE: Wildlife Report No. 4

The Basin is vital to four aspects of the
waterfowl life cycle: spring and fall staging,
breeding and moulting. During the spring and
fall, migrating waterfowl stop at particular
locations that provide appropriate habitat. These
staging areas are often uniquely productive and
are important to the survival of waterfowl species
(Wildlife Program Report). Because of the Basin’s
location on a major flyway its staging areas are
used by an estimated one million Alaska-bound
birds which pass through annually. The
significance of the Basin’s staging areas has not
been fully assessed, but for some species, such as
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the trumpeter swan, the areas are critical to a
major portion of the world’s population.

Both fall and spring staging areas are
characterized by falling water levels and related
exposure of feeding and resting habitat.
However, a number of important hydrologic
processes and habitat conditions vary greatly
between fall and spring. These processes and
conditions and their relationship to waterfowl are
not well understood (Wildlife Program Report).

Moulting occurs in various habitats
depending on the species. Moulting habitat and
related requirements have never been studied in
the Basin.

Waterfowl nesting requirements also vary
from species to species and require conditions
different from moulting and staging. In particular,
breeding habitat is broadly distributed. Wetlands
characterized by restricted drainages that are
recharged by floods but are not directly
connected to flowing rivers and lakes, support
some of the highest breeding densities. River bars
are used by geese for nesting. Some of this
habitat has been surveyed; however, a majority of
the Basin remains to be examined and
understood. Use of nesting habitat likely varies
greatly from year to year depending on
conditions external to the Basin. Waterfowl are
particularly well adapted to a rapidly changing
environment; birds that would normally nest on
the prairies can bypass them in years of drought
and spend the summer on northern wetlands. As
aresult, the Basin is important to some species as
a fallback nesting area (Wildlife Report No.4).

b. Furbearers

Widely distributed furbearer species in the
Basin include: beaver, muskrat, otter, mink,
ermine (weasel), marten, wolverine, squirrel, red
fox, coyote, wolf and lynx (Wildlife Report No.1).
Of these species, the first five are critically
dependent on river or wetland habitat. Fisher,
another species dependent on wetland habitat, is
also present.

All populations, except marten, are believed
to be healthy within the context of available
habitat for each species and allowing for the
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effects of natural population cycles. Marten are
rare in the southern portion of the Basin between
Kluane Lake and Teslin Lake. This situation was
likely caused by a combination of overharvesting
and forest fires. Long-distance movements of
wolverine and lynx were noted in 1982 and 1983,
indicating food stress for these species. Muskrats
are declining in a phase of an apparently natural
cycle (Wildlife Report No.1).

The furbearer studies in areas of the Pelly
River, Yukon mainstem, Teslin and Stewart Rivers,
combined with historic trapping data, generally
provide an adequate inventory-type data base for
water resource management decisions in the
Basin. However, species-specific information
gaps exist for beaver, muskrat, otter and
wolverine, particularly in areas not covered by
project surveys. In these locations, the lack of
inventory data remains a significant gap (Wildlife
Program Report).

c. Moose

Moose are the most important big game
animal found in the Basin. Population densities
are believed to be highest in the southern Basin
and to decrease towards the north. Moose
occupy a variety of habitats from wetland and
riparian in the valley floors to forest, subalpine
and tundra in the mountains and plateaux. Little
is known about how these habitats are used.

In the winters of 1981 and 1982, an area of
24 000 square kilometres between Teslin and
Haines Junction was surveyed (Wildlife Report
No. 2). Areal survey techniques developed in
Alaska were used and improved. About 4,700
moose were estimated to be in the area, a density
of 0.21 moose per square kilometre. The
variability of moose densities suggests that
extrapolation to other areas is not justified.

Calves made up 11 percent of the
population in 1981 and 8 percent in 1982. The
low numbers suggest either a stable or declining
moose population.

In the area surveyed, floodplain habitat is
limited and moose were found at or above the
tree line (1250 metres). In other Basin areas
moose are found in floodplains in early and mid
winter. Floodplains can also serve as calving and
summering areas but the extent of use is
unknown (Wildlife Program Report).
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2. Wildlife and Water Resources:
Interrelationships

The distinct plant and animal communities
of alluvial sites and their relatively high
productivities are the end result of a complex
web of climatic, fluvial and biological processes
that interact to form areas of special significance
to wildlife along river channels in the Basin. The
processes involved in these intricate relationships
are a result of depositional and erosional forces,
vegetational responses to fluvial processes, and a
variety of ecological and physiological
adaptations that allow resident plant and animal
species to effectively use the dynamic habitats of
flood-prone areas. A number of these processes
are directly dependent on the Basin’s water
resources and are briefly summarized below.

a. Hydrologic Processes
i. Spring Flooding

Spring floods renew the nutrients critical to
river valley productivity. Further, the related
erosional and depositional processes maintain a
mosaic of vegetation communities critical to
various wildlife species. Nutrient loads, timing of
deposits, amount of annual deposits, plant
community adaptations, the effects of silt
deposits on plant succession and animal
communities are, at best, poorly understood
(Wildlife Program Report).

ii. Fall and Winter Draw-Down Periods

Draw-down periods are poorly documented
but have very important ecological effects. For
example, fall draw-down results in exposure of
feed at waterfowl staging areas and winter draw-
down creates air spaces below river ice which
provide foraging areas for muskrat (Wildlife
Program Report).

iii. Ice-Free Areas

Areas which remain ice-free during winter
are of great importance to both resident and
migrating waterfowl. Existing ice-free areas are
not well understood (Wildlife Report No. 5b).



b. Alluvial Processes

Erosion and deposition of sediment are
ongoing river processes. The most dramatic
changes are associated with spring break-up but
the slower and continuous changes that occur
throughout the year are also important.

As rivers flow through valley bottoms, the
simultaneous processes of degradation and
aggradation are constantly occurring, thus habitat
is being destroyed through erosion in one section
of the river and created through deposition in
another. New sites are invaded by early
successional plant communities and their
associated animal species. As successive floods
deposit sediment and raise the land level,
vegetation communities mature. The result is a
complex array of alluvial sites in various states of
succession. Overall, the delta or river valley
remains in a state of dynamic equilibrium
providing a more or less constant set of habitats
for plants and animals.

c. Timing of Natural Processes

The timing of hydrological events and their
seasonal rhythm is a major factor connecting
processes critical to the Basin’s wildlife ecology
(Wildlife Program Report). Virtually all wildlife
research that has proceeded beyond the initial
reconnaisance and inventory stage has identified
the timing of changes in flows and water level as
key elements. While the importance of natural
process rhythms has been recognized, very little
work has been completed that documents the
characteristics and significance of this factor to
the Basin’s wildlife (Wildlife Program Report).

25



CHAPTER I
EXISTING AND
POTENTIAL RESOURCE
USE

The Basin’s water and related resources have
not been significantly affected by human activity,
nor has there been much competition for the use
of the water resource. However, there are many
potential developments foreseen for the Basin
that will require substantial water use. Some of
these will be in competition for water. As part of
the Study program, the Committee identified the
current and potential water resource uses in the
Basin. This information is essential for the
development of an overall planning strategy.

This chapter opens with a brief historical and
demographic perspective of the Basin, then
outlines the Basin’s economy. The Basin’s
present and potential water use activities are
discussed under five headings: energy; mining;
tourism, parks and recreation; fisheries; and,
wildlife.

A. HISTORICAL PERSPECTIVE

Until the late 1800s, Indians and fur traders
were the only occupants of the Basin.
Prospecting began in the Basin in 1873 but
increased rapidly with the opening of the coastal
passes in 1880. Gold was discovered in the
Klondike in 1896 and by 1897, Dawson had a
population of over 4,000 and by 1898, a
population of 40,000 (Wright, 1976). Gold
production peaked in 1900 but by 1902 the gold
rush was over and the population falling. During
the next 40 years, gold and silver mining and
trapping provided jobs for many of the Basin’s
5,000 residents.

World War Il initiated a period of rapid
change in the Basin, starting with construction of
airfields for the northwest staging route in 1941
and followed by the Alaska Highway and Canol
pipeline in 1942 and 1943. In 1950, opening of
the road between Whitehorse, Mayo and
Dawson led to the abandonment of many
communities that had relied on the river for
transportation and consolidation of the

population in present communities along
highway corridors (Cruikshank and Robb, 1975).

By the early 1960s, mining companies and
the federal government had begun to realize the
mineral potential of the Basin. Exploration led to
the opening of three mines in the Basin: Clinton
Creek asbestos mine near Dawson, Cyprus-Anvil
lead-zinc mine near Faro, and Whitehorse
copper mine near Whitehorse. New
transportation systems, power facilities and
towns were developed to support these mines
and to accommodate long-term growth and
development.

B. POPULATION

The population of the Yukon Territory in June
1983 was about 23,000, with over 90 percent
residing in the Basin (Table 6). In addition,
approximately 400 people live in the British
Columbia portion of the Basin (Atlin). Over 70
percent of the population resides in or near
Whitehorse, with the remainder living in
communities throughout the Basin.

Population migration patterns in the Basin
respond strongly to economic opportunity. Since
1976, Yukon net migration has been negative,
except for 1977 and 1981, reflecting limited
economic opportunities in the Basin during most
years.

The Yukon has a proportionately younger
population than the rest of Canada. A large
number of transient young people come to the
Yukon to take advantage of relatively high-paying
jobs and then leave the Basin as employment
opportunities decline (Socio-Economic Program
Report).

C. THE YUKON ECONOMY

The Yukon economy has followed a boom
and bust cycle since the Klondike gold rush at the
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TABLE 6
YUKON POPULATION BY COMMUNITY

Net
Growth 1983 1982 1981 1980 1979 1978 1977
1977-83

Yukon 103 23,216 24,811 25,121 24,138 24,007 23,306 23,113

Beaver Creek -3 113 108 102 121 117 105 116

Carcross -7 246 258 274 263 303 263 253

Carmacks 77 369 366 351 339 330 321 292

Dawson 211 1244 1251 1252 1109 1118 1034 1033

Destruction Bay 1 57 76 75 70 65 63 56

Elsa -389 194 448 519 609 574 601 583

Faro 81 1700 1972 1869 1668 1633 1557 1619

*Haines Junction 118 461 448 468 451 426 397 343
Mayo -12 465 443 474 489 479 486 477

*Old Crow 34 217 211 219 215 212 197 183
Pelly Crossing 29 125 126 127 112 104 102 96

Ross River 55 274 279 265 257 232 222 219

Teslin -3 347 367 363 355 372 353 350

*Watson Lake 81 1325 1348 1398 1374 1360 1354 1244
Whitehorse 614 15,771 16,771 17,023 16,362 16,191 15,455 15,157

Other -784 308 339 342 344 491 796 1092

*Qutside the Yukon River Basin

SOURCE: Yukon, 1983

turn of the century. At present, the economy is in
an extended period of depression following a
mining boom that peaked in 1981. Instability has
occurred largely because of this historical
dependency on the mining sector. The seasonal
nature of other economic activities, such as
tourism, have also contributed to the instability.

Mining and tourism are the major industries
forming the economic base of the region; smaller
industries include forestry, hunting, fishing and
trapping. There is limited opportunity for
agriculture in the Basin. Secondary industries
such as retail and wholesale trade, transportation
and construction serve the needs of the area’s
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population. Government is an important sector
and, as the largest employer in the region,
provides some stability during traditional boom
and bust cycles (Table 7).

In 1982, there were over 9,000 full-time
employees in Yukon, of which, directly or
indirectly, 25 percent was due to the mining
industry, 15 percent due to tourism and 60
percent attributable to government. Most activity
in construction, communications, utilities,
transportation and wholesale and retail trade was
dependent upon mining, tourism or government.



TABLE 7
YUKON EMPLOYMENT BY INDUSTRY

Full-Time Employees % of Total % Change

Industry 1972 1975 1978 1982 1972 1975 1978 1982 1972 to 1982
Mining 1203 1404 1429 693 16.4 17.3 15.8 7.3 -42.4
Construction 502 612 801 582 6.9 7.5 8.8 6.1 15.9
Comm & Utils 342 292 346 489 4.7 3.6 3.8 5.2 43
Transport 596 666 741 678 8.1 8.2 8.2 7.1 13.8
Servs & Trade 1940 1710 2081 3051 26.5 21.1 23.0 32.2 57.3
Federal Govt 1028 1378 1373 1415 14.0 17.0 15.2 14.9 37.6
Terr Govt 1209 1543 1755 2141 16.5 19.0 19.4 22.6 77 1
Local Govt 123 146 164 222 1.7 1.8 1.8 2.3 80.5
Other 375 358 371 218 5.1 4.4 4.1 2.3 -41.9

TOTAL 7318 8109 9061 9489 - - - - 29.7

NOTES: Prg—1978 data for construction, communications & utilities, transport, and services & trade are
e;stlmated. Mining employment for 1982 is adjusted to exclude 554 employees designated full
time by Cyprus-Anvil, a majority of which were on standby, reduced hours, or vacation pay.

SOURCE: Socio-Economic Report No. 4

D. TRANSPORTATION

The transportation system of the Basin has
four components: river, rail, road and air. The
system has continually evolved to serve the
changing requirements of both goods and
passengers.

(Canada, 1983). The railroad suspended
operations in 1982 when its largest customer, the
Cyprus-Anvil Mining Corporation, ceased
concentrate production to await more favourable
metal prices.

The Alaska Highway provides all-weather
road transportation to the Basin from British

Rivers served as principal transportation
routes during the fur trade and gold rush through
to the mid-1900s when the road network
replaced them. Today the rivers provide
recreation, canoeing and powerboating
opportunities as well as barge access to isolated
mining and exploration sites.

The Whitepass and Yukon Railroad,
completed in 1900, provided reliable
connections between the Port of Skagway and
Carcross and Whitehorse. In 1981, the railroad
carried more than 69,900 tons of freight, 44,500
tons of petroleum products, 416,000 tons of
mineral concentrates and 55,000 passengers
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