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The purpose of  t h i s  r epor t  i s  t o  provide an overview of 

environmental information on thwmajor  r i v e r  bas ins  i n  t h e  Yukon 

Ter r i to ry ,  with p a r t i c u l a r  a t t e n t i o n  paid t o  t h e  e f f e c t s  o f  p re sen t  

and f u t u r e  developments on water q u a l i t y  and use. 

intended f o r  use wi th in  the  Inland Waters Di rec to ra t e ,  and w i l l  serve 

as background research  t o  the  planning and management of  water resources  

The r e p o r t  i s  

i n  t h e  Yukon. 'Illis overview study was conducted under t h e  d i r e c t i o n  

of Dr. V. G. Bartnik,  Environmental Impact S tudies  Coordinator ,  Water 

Planning and Management Branch, and w a s  researched by undergraduate 

s tudent  MS. Cathryn Paish.  The prepara t ion  of  t h e  r e p o r t  was made 

poss ib l e  by t h e  a c q u i s i t i o n  of  E%. Paiish's s e r v i c e s  under t h e  1977 

Federal  Summer Student Employment andl A c t i v i t i e s  Program. 

Wherever poss ib l e ,  a r e a s  of: da t a  d e f i c i e n c i e s  will be i d -  

e n t i f i e d  s o  dec i s ions  can be made within t h e  Branch as t o  where f u r t h e r  

s tudy i s  needed. 

information,  t h e  scope of t h e  work w i l l  be l imi t ed  t o  what i s  p r e s e n t l y  

a v a i l a b l e .  However, included i n  t h e  bibl iography are seve ra l  r e p o r t s  

now under prepara t ion  by o the r  government o r  p r i v a t e  agencies  which may 

be of  u se  t o  the  Di rec to ra t e  f o r  f u t u r e  s tud ie s .  

Since most o f  t he  r epor t  i s  based on publ ished 

Because of  t h e  s i z e  of t h e  region being d iscussed ,  d e t a i l e d  

information i s  lfimited and r e s t r i c t e d  t o  those t o p i c s  t h a t  have,  o r  

may have t h e  most pronounced e f f e c t s  on water use and q u a l i t y ,  and have 

impl ica t ions  f o r  management o f  t he  waters .  

following a reas  ilre of  primary concern : 

A t  t h e  present  t ime,  t he  

(1) Construction of new hydro f a c i l i t i e s  t o  supply t h e  

increas ing  i n d u s t r i a l  and domestic demand f o r  power. 
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(2) Increasing development of the Yukon's number one industry, 
mining, and the resulting increase in power demand, 
water use and water pollution. 

(3)  Development of the Yukon's second industry, tourism 
and recreation, and the increasing demand for the 
preservation of the water resource in its natural state 
far future use as a tourism and recreation resource. 

The recent interest in the Yukon as the major pipeline 
corridor for gas and oil from the north to southern 
Canada and the U.S., and the concomitant socio-economic 
arid environmental problems including: 

(4) 

- construction on permafrost and the preservation of 
the fragile northern environment. 

- preservation of the quality of waterbodies crossed 
by the pipeline. 

- social and economic impact of a "temporary" increase 
in population and money on the resident, and especially 
native populations of the Yukon. 

(5) Increasing domestic wa.ter use and waste disposal as a 
result of increasing population and the overloading 
of the existing domestic water supply systems in some 
communities. 

The report. is designed to summarize and review and thus 

make available information that can be used in more detail when more 

specific information is required. 

Study Design 

Physical -chemical, bio1ogic:al and socio-economic aspects of 

-- 

the Yukon's environment will be considered in this report. The 

following is a generalized outline of the topics to be covered: 
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History 

This s ec t ion  dea l s  with the  h i s t o r y  o f  t h e  white man i n  

t h e  Yukon; n a t i v e  h i s t o r y  could go back a s  far a s  20,000 years when 

Asian t r i b e s  crossed over t h e  P a c i f i c  Land Bridge i n t o  the  unglac ia ted  

po r t ions  o f  t h e  northern c e n t r a l  Yukon. 

The f i r s t  white men i n  t h e  Yukon were probably Russians,  who 

e s t ab l i shed  a fur t r a d i n g  indus t ry  with t h e  Indians i n  t h e  e a r l y  t o  

mid 1700's.  American and B r i t i s h  f u r  t r a d e r s  moved i n t o  t h e  southern 

po r t ions  o f  t h e  t e r r i t o r y  later t h a t  century.  With the  l o s s  of  t h e  

China f u r  market i n  1824, t h e  Russians l o s t  i n t e r e s t  i n  t h e  Alaska- 

Yukon region anc1 i n  1840 they leased t h e  Alaska Panhandle t o  t h e  Hudson 

Bay Company. Anglo-American fu r  t r a d i n g  continued i n t o  the mid 

1800's and r e s u l t e d  i n  t h e  establ ishment  of s eve ra l  s e t t l emen t s  and 

the explora t ion  of many o f  t h e  navigable waterways. 

In  1867, Alaska was so ld  t o  t h e  Americans p a r t l y  on specu la t ion  

a r i s i n g  from s t o r i e s  of  gold f i n d s  i n  t h e  Yukon River Basin. 

Russians d i d  not: want  t o  adminis ter  a gold rush. 

The 

For t h e  next  25 o r  so years ,  p rospec tors  came t o  t h e  Yukon i n  

search  of gold,  and many o f  t h e  unsuccesful ones turned t o  f u r  t r a d i n g  

t o  support  themselves. 

The Gold Rush 

In August 1896, George Washington Carmack and two Indian 

companions s taked a claim on the  Klondike River. 

t o  be t h e  "bonanza s t r i k e " ,  and t h e  gold rush was on. 

The claim turned out  
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During the next several years over 100,000 prospectors set 

out from the south to make their fortunes in the Yukon. Only a few 

of them completed the arduous journey. 

now the Skagway-Whitehorse rail route and then up the Yukon River to 

Some travelled via what is 

the Klondike.gold fields. Others started from Bennett,B.C. and tried 

t o  make the journey by boat. 

tried to reach the Yukon from northern Alberta by crossing the Mackenzie 

The least successful were those that 

Mountains. 

At the height of the Gold Rush, Dawson City had a population 

of about 40,000, and was the center of activity. The modern tourist 

industry thrives; on the colorful stories of the characters of this 

town, and on the folklore and relics associated with the Gold Rush. 

By 19O;!,the gold rush was virtually over, and most of the 

people associated with it had left. 

had been taken out, leaving behind an unstructured society with no 

alternate economic base. 

Over $300 million worth of gold 

Few of the facilities erected for the gold 

rush were designed for permanence. 

had been handled on a "get in- get gold-get out" basis, and the federal 

Public services and materials 

government had given little incentive for other businesses to estab- 

lish themselves, or for the Yukon to make any long-term contribution 

to Canada as a whole. 

The larger mining companies that had established themselves 

during the Rush were expected.to provide public services, and they 

continued to do so because the success of their operations depended on 

the welfare of the workers that lived there. 
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For t h e  next 40 y e a r s , t h e  economy of t h e  Yukon (based mainly 

on low p r o f i l e  mining) stood a t  a s t a n d s t i l l  and t h e  populat ion 

s tayed below 5000. 

The Alaska. Highway 

In 194;!-1943 t h e  Alaska Highway was b u i l t  as a wartime s e r v i c e  

Soon a f t e r  i t s  completion, t h e  Canol 

- 

rou te  t o  the  "ncmthern f ron t i e r " .  

pipGline,  t h e  d i s t a n t  e a r l y  warning l i n e s  and t h e i r  s e r v i c e  roads 

were b u i l t .  

The Highway had a longer l a s t i n g  e f f e c t  on t h e  Yukon than  t h e  

gold rush  because i.t opened up t h e  a r e a  t o  base metal explora t ion .  

Unfortunately t h e  war roads were not designed wi th  the Yukon's economic 

f u t u r e  i n  mind, and. growth and development continued on an ad-hoc, 

unplanned bas i s .  However, increased mineral exp lo ra t ions  and dev- 

elopments helped s t a b i l i z e  t h e  econo,my and growth d i d  occur.  

Recent H i s  t o r y  

By t h e  e a r l y  1960's,  mining: companies and t h e  Federal  Govern- 

ment had r e a l i z e d  the  p o t e n t i a l  o f  t he  Yukon, and the  need fo r  a growth 

and development p lan  t o  enhance i t s  long-term economic p o t e n t i a l .  

Transpor ta t ion  systems were v i t a l  t o  continued exp lo ra t ion ,  and t h e  

Federal "Roads t:o R.esources" program was i n i t i a t e d  i n  the  Canadian 

North t o  provide access  t o  t h e  most promising mineral  a r eas .  bluch 

of t h e  present  t : ransportat ion system developed from t h e s e  roads.  

Technol.ogica1 developments and government a i d  continued t o  
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Recently, the problems of a single-base economy in the Yukon 

have come to light, and an effort is being made to broaden the 

Yukon's economic: base by promoting the development of other resources, 

especially its scenic beauty and history in relation to tourism. 

With the depletion of many natural resources in the south, 

interest in the north's resources is rising and exploration and dev- 

elopment is proc:eeding faster than it ever has before. 

However, the information base available on the north is too 

small to formulatte feasible plans for northern development. 

been realized to a large extent, and has resulted in an information 

gathering rush t:hat is almost an industry in itself. 

that the development of the north will lead to its long-term socio- 

economic and environmental stability, rather than the short-term 

pay-offs that have characterized its past. 

This has 

It is hoped 
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I .  Physical-Chcmical 

Descr ipt ion o f  t h e  Yukon T e r r i t o x  

(A) Geographical S e t t i n g  - (Map 2 )  -- 
The Yukon T e r r i t o r y  i s  loca ted  i n  t h e  northwestern 

corner  o f  Canada, and with an area of 5 536 325 km2, i s  a l i t t l e  over 

h a l f  t h e  s ize  of B.C. 
9'lI 600 

The T e r r i t o r y  i s  bounded by land t o  t h e  west, 

south and east, and has a very small nor thern  coastline fac ing  onto 

t h e  Beaufort Sea. 

pronounced effect 

The "land-locked"' na tu re  of  t h e  Yukon has  a 

on climate and access  rou te s .  

(B) - Physiography (Map 3) 

The Yukon T e r r i t o r y  i s  a land o f  g r e a t  n a t u r a l  beauty 

and unique landforms, s t i l l  i n  a l a r g e l y  "natural"  s t a t e  due t o  t h e  

i s o l a t i o n  o f  t h e  area. 

The most prominent f e a t u r e s  are t h e  l a r g e  rugged mountain 

ranges t h a t  t r a n s e c t  t h e  T e r r i t o r y  i n  a northwest-southeast  d i r e c t i o n .  

Between t h e  mountain ranges l i e  rugged, high e l e v a t i o n  p l a ins .  and 

p l a t eaus ,  c u t  by a few wide r i v e r  v a l l e y s  and many deep narrow ones. 

The general  e l eva t ion  o f  t h e  T e r r i t o r y  decreases  from t h e  south t o  

the  nor th ,  grading from l a r g e  southern mountain ranges t o  t h e  r o l l i n g  

Arctic tundra of t h e  Beaufort Sea Coastal  P la ins .  

The Ogi lv ie  Mountains d iv ide  t h e  Yukon i n t o  two major 

p l a t eau  reg ions .  

To t h e  nor th  l i e  t h e  Porcupine and Peel P la teaus ,  loca ted  

In t h e  far  no r th  a r e  t h e  B r i t i s h  mostly within t h e  Arctic C i rc l e .  
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. Mapa 0 -  ' Location of the Yukon Territory in relation to northwestern Canada and Alaska, U.S.A. 

Source : #12. 
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Western sys. 

MaI’ * Phlysiographic subdivisions according to Bostock (1965). 

Source: #12 
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and Richardson Mountains, that grade down to the Beaufort Sea. 

northernmost region is characterized by rolling Arctic tundra and 

permafrost geomorphology. 

This 

The area south of the Ogilvie Mountains is divided into 

several regions: 

The south-central portion of the Territory is the major 

plateau region, .and includes the Klondike, Macmillan, Pelly, Kluane, 

and Hyland-Liard Plateaus. These plateaus tend to be rugged and are 

often formed of :small parallel ranges of hills and small mountains. 

One of ithe world's most spectacular mountain ranges, the St. 

Elias Mountains, arc: located in the southwest corner of the Yukon. 

These high elevation , glaciated mountains include Mt. Logan, the highest 

mountain in Canada at 6050 m. Most of the range is now protected 

within the boundaries of Kluane National Park. 

Just east of the St. Elias Pange is a continuation of B.C.'s 

Coastal Mountains, the Dawson Range. These mountains separate Kluane 

and Aishihik Lakes a.nd disappear near the Alaskan Border. 

To the east, a continuation of the Rocky Mountains, the 

Selwyn Range, runs north to the 65th parallel, then veers west and 

grades into the smaller Wernecke and Ogilvie mountains. 

Two conspicuous fault lines, the Tintina Trench and the 

Shakwak Valley run in a northwest-southeast direction, parallel to 

the major adjacent mountain ranges (# 1 2  ), 

(C) Geology (Map 4) -- 
A brief examination of the geology of the area is 
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BROAD BEDROCK GROUP' 

Sedimentary r/7& 
Volcanic ..:.; \... 

Intrusive E l  r-1 
Metamorphic : 

Each group may contain largo proportions 

.. .. .. 

of other groups. 

Major faults, lineaments -- -0 

bl:!l' 4 Generalinxi geology adopted from Do~igliis and MacLean (1963). Tempelrn.tn-Klirit (1974 and 
G.S.C. O.F. Map 87. 

s1'1lrCc : $1 2 

i 
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important for the following reasons : 

(a) it: gives a clearer picture of the physiographic nature 
of the region, which in turn plays a role in controlling 
the climate. 

it. provides the background information for the exam- (b) 
ination of the Yukon's number one industry, mining. 

The Yuk:on Territory lies at the northwestern tip of the 

Canadian Cordilleran Region, a northwest trending belt about 800 km 

wide, composed largely of high mountains, high elevation plateaus 

and numerous tra.nsecting valleys. The Cordillera is divided into 

three major regions : 

(1) Thie Western Region including the Coastal, Xluane 

and St. Elias mountains. 

t o  Carcross, and the region is dominated by large intrusives of various 

origins. 

I t s  western boundary runs roughly from Snag 

(2) The Central Interior Region includes the major Yukon 

River plateaus and the interior mountains, with the western boundary > .  

following the Tintina Trench. The southwest Ogilvie, Wernecke, Hess, 

Logah, Pelly, Cassiar, Dawson, Nisling and Ruby Mountains and their 

intervening plateaus are characterized by large intrusives, while 

the surrounding rock is composed of a mixture of volcanic, sedimentary 

and metamorphic rocks. 

(3) The Eastern 

Richardson, Mackenzie and 

Region is composed primarily of the 

Franklin extension ranges of the Rocky 

Mountains, but also includes the British Mountains, the Liard, Peel 
. ,  - L. 
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and Arc t i c  p l a t eaus ,  t h e  Bonnet - Plume Basin and t h e  Arc t i c  Coastal  

P la ins .  The roc.ks are l a r g e l y  sedimentary, with some g r a n i t i c  

outcrops and in t rus ions .  

The Northern Cord i l l e r a  i s  loca ted  on a geosyncline and i s  

noted f o r  i t s  range and frequency of mineral bear ing  rocks,  e s p e c i a l l y  

i n  t h e  g r a n i t i c  i n t r u s i o n s  i n  t h e  south and southeas t .  

(D) Gl.acia1 History (Map 5 )  -- - 
The S t .  E l ias -Cordi l le ran  and Canadian Shie ld  Ice 

advanced over most o f  t h e  Yukon a t  least twice; about 40,000 years  

Before Present  (B.P.) and again 13,000 t o  14,000 years  B.P. Map 

5 shows t h a t  some areas remained ung,laciated,  'giving t h e  Yukon i t s  

mixture of g l a c i a l  and a e o l i n - f l u v i a l  landforms. 

reg ions  may have served as land migrat ion rou te s  f o r  var ious  pre-  

h i s t o r i c  t r i b e s  of men coming from Asia. 

The non-glaciated 

The abundance o f  s u r f i c i a l  

gold p l a c e r s  found during t h e  Yukon Gold Rush could a l s o  be due t o  

t h e  unglac ia ted  na tu re  of t h e  area. 

Modern gla .c iers  e x i s t  i n  t h e  S t .  Elias Range,and t h e  

c y c l i c  advancement o f  t h e s e  g l a c i e r s  may be a f f e c t i n g  t h e  dra inages  

of t h e  Alsek and White Rivers.  

Glacier i n  B.C. th rea tened  t o  block t h e  Alsek River completely 

( i t  had a l ready  caused major d ive r s ions  i n  t h e  r i v e r ) , b u t  t h e  fo rce  

of  t h e  r i v e r  knocked down t h e  advanc:ing i c e  f r o n t  and it managed t o  

s t a y  on course (# 11 ). Recent information on t h e  s t a t u s  of t h i s  

g l a c i e r  and the  Alsek River was not. located.  

In  1974, t he  advancing Tweedsmuir 



60 

- 17 - 

I 
I 

A 

k4 

6 4 0 i 9  I 
I I 

I I 

4' 

'B 
.c 

139O 137' 

Map 5. . Ice sources, glacial limits and flow patterns (Hughes 1972; Hughes, et al. 1969; Bostock 1966; 
Prest, et al. 1967) 

Source : ft 1 2 
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(E) Permafrost (Map 6) , --- 
Permafrost is predominant in the soils of the northern 

third of the Yukon, and in high elevations throughout the rest of 

the Territory. 

of permafrost. 

Climate plays a major role in determining the extent 

In the continuous zone,(map 6) permafrost is found in all 

places beneath the soil surface. It averages 100 m thick at the 

southern boundary, and increases in thickness to the north (# 12 ). 

In the discontinuous zone, the permafrost may be patchy 

and/or seasonal,. with or without an ,unfrozen interface zone between 

the active and permafrost layers. 

Numerous geomorphological characteristics resulting from 

the action of permafrost dominate thle northern landscape, e.g. 

hummocky land, potholes, polygonal p,atterns,. thermokarst lakes etc. 

Permafrost stops or slows down the seepage of precipitation 

and snowmelt into the ground, leading to rapid runoff in areas of  

permafrost at the time of melt and heavy precipitation (i.e. the 

Porcupine and Peel River drainages.), where summer flows are 300 

to 400 times normal winter flows (# 7d ). Permafrost also causes 

considerable problems in constructio:n of buildings and transportation 

routes, and affects the availability and accessibility of groundwater. 

(F) Soils -- 
Most of the Yukon's soils are poorly developed due to 

permafrost, lack of glacial and/or fluvial deposits and lack of 
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Mean annual air temperature 
Isotherm (degrees C) 

-100- - - 

4- Permafrost Zone Boundaries 

- - Permafrost Subzone Boundaries 

Arctic circle ..O ...... 

WIDESPREAD 
PIERMAFROST 

SUBZONE 

!SCATTERED 
P'ERMAF ROST 

SUBZONE 

I - \ I  

Map 6 - Permafrost zone:; and subzones and mean annual air temperature isotherms adopted from Brown 
(in press). 

Source: #12 

. .-- 
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vegeta t ion  i n  thLe colder  a reas .  

Yukon are t h e  primary source of good s o i l s .  

(maps 5 and 7) con t r ibu te  somewhat t o  t h e  cha rac t e r  of s o i l s :  

River v a l l e y  a l l u v i a l s  i n  t h e  southern 

Loess and volcanic  ash 

- loess  is  f i n e ,  s i l t y ,  holds water well and f r eezes  e a s i l y .  

- volca.nic ash v a r i e s  i n  t e x t u r e  and i s  u s u a l l y  less 
e f f e c t i v e  i n  holding water.  

In  t h e  southern Yukon, b run i so l s  are prominent, wi th  some 

podzols,  regosols  and g l eyso l s  present  on f loodpla ins .  In  t h e  c e n t r a l  

and northern T e r r i t o r y ,  c ryosols  ( s o i l s  assoc ia ted  with permafrost  

and arct ic  condi t ions)  are predominant. 

(G) Climate -- 
The nor thern  loca t ion  and mountainous topography p lay  

major roles i n  determining t h e  climate of t h e  Yukon. 

and p r e v a i l i n g  a i r  masses act toge the r  t o  form t h r e e  general  a r e a s  

The topography 

o f  c l imate  : 

(a) I n  t h e  southwest, t h e  S t .  Elias Mountains cool and d ry  

t h e  w a r m ,  wet P a c i f i c  a i r  t h a t  acts as t h e  major 

climatic f a c t o r  of t h e  region.  

Cold Arc t ic  a i r  acts pr imar i ly  on t h e  ba r ren  nor thern  

tundra ,  with p a r t i a l  modifying i n t e r f e r e n c e  from t h e  

Richardson and B r i t i s h  Mountains. 

The l a r g e  c e n t r a l  po r t ion  o f  t h e  T e r r i t o r y  has a cold 

colntinental c l imate ,  dominated by t h e  a i r  masses moving 

i n  from t h e  Northwest 'Te r r i t o r i e s .  The b c k e n z i e -  

Selwyn-Ogilvic Mountains act as semi-permeable, 

modifying b a r r i e r s  t o  these  a i r  masses, g iv ing  t h e  
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Map 7. .. Extent and approximate depth of volcanic ash deposits (White River source). The eastern lobe 
was deposited about 1220 years B.P., the wiistern lobe about 1900 years B.P. Adopted from 
Hughes, Rampton and Rutter (1972). 

Source: %12  
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central Yukon an o v e r a l l  warmer c l ima te  than t h e  Northwest 

T e r r i t o r i e s .  

The meain annual temperature i s  below f r eez ing ,  and t h e  average 

annual r a i n f a l l  i s  low, '250 t o  380 mm. (a very a r i d  climate; Nap 8) .  

Temperatures and r a i n f a l l  vary however, from summer highs i n  t h e  

3Oo's Celcius  t o  winter  lows o f  -45O Celcius  (Table 1). P r e c i p i t a t i o n  

can range from it few cent imeters  p e r  year  i n  t h e  A r c t i c  t undra  t o  

l O O O m m  o r  more p e r  year  i n  t h e  S t .  Elias Mountains. 

The o v e r a l l  climate i s  charac te r ized  by long,  cold,  dark  

win ters  with 1ii;tle p r e c i p i t a t i o n  tal s h o r t ,  w a r m ,  l i g h t  summers 

with s l i g h t l y  more p r e c i p i t a t i o n .  

The r e s u l t i n g  shor t  f r o s t - f r e e  and growing seasons and 

l imi t ed  day l igh t  hours l i m i t  both f o r e s t  and a g r i c u l t u r a l  p o t e n t i a l .  

(H) Eydrology 
J 

(i) Sources o f  Information - -- 
This s e c t i o n  w i l l  o u t l i n e  t h e  var ious  agencies  involved 

i n  water planning and management, t h e  types o f  d a t a  c o l l e c t e d  and 

i t s  a v a i  l a b i  1 i t : y  . 

Department o f  Indian Affairs and Northern Development (Whitehorse) 

The d u t i e s  of t h e  Water Management Sec t ion  of DIAND inc lude :  

- a l l o c a t i o n  o f  water use  r i g h t s  - water l i cens ing .  

- comprehensive planning, thvelopment and maintenance o f  

water q u a l i t y .  

- maintenance o f  acceptable  engineer ing s tandards  fo r  a l l  

works f o r  t h e  use  of northern waters .  

The instrument used by t h e  Department i s  the Northern Inland 
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Map 8. /innuat mean precipitation isohyets modified from Burns (1973). 

Source : 12 

t 
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Table 1 -- 
Yukon Temperature and Precipitation Statistics -- 

Temp (OC) Precip. Imm) 
Long. Elev. ( r n )  Annual May-Sept Jan. July Annual June-Av;. - Lat. 

Sfaines Rd. M75 

Watson Lake' 

Caraoss 

Tuchita 

Teslin' 

Johnsns x 

Whitehorse' 

Haines Jct.' 

Tungsten 

ROSS River 

Burwash 

Anvil 

Carmacks , 

Ft. Selkirk' 

Beaver Ck. 

Mayo' 

Dempster 

Dawson City' 

OH Crow 

Shingle Pt.' 

Komokuk 6.. 

59047' 

60'07' 

6001 1' 

60055' 

60010' 

soom. 
6004Y ' 

60045' 

61'57' 

61°59' 

61°2Y 

W2Y 

62006' 

62049' 

62023' 

6303s 

worn* 

64O04' 

67'34' 

68057' 

69035' 

13s036' 

1 28049' 

134O41' 

129O15' 

13204s 

133'20' 

135'04' 

137035' 

128'15' 

'I 32O27' 

13903' 

133O2J 

l3so18' 

137O22' 

'I4O053' 

135053' 

'I 38O13' 

139O26' 

139°50' 

137O13' 

14001 1' 

884 

685 

661 

759 

701 

690 

698 

599 

1143 

698 

801 

1173 

521 

437 

663 

495 

99 1 

324 

274 

55 

9 

-3 

-3 

-1 

-5 

-1 

-3 

" -1 

-3 

-6 

-7 

d 

-4 

-5 

-5 

-7 

-4 

-7 

-5 

-10 

-10 

-1 1 

Source: 112. 

6 

11  

9 

9 

10 

9 

11 

* 9  

7 

9 

8 

7 

10 

11 

9 

11 

7 

11  

8 

4 

2 

-20 9 

-25 15 

-19 13 

-31 13 

, -20 13 

-26 1 3  

. -19 

-2 1 

-27 

-35 

-30 

-25 

-34 

-30 

-34 

-27 

-28 

-29 

-36 

-25 

-24 

14 

12 

11 

13 

12 

11 

14 

15 

13 

15 

11 

16 

14 

11 

7 

761 

434 

226 

605 

326 

346 

260 

2 8 1  

605 

253 

a3 

368 

247 

276 

41 2 

293 

$53 

325 

192 

173 

125 

143 

147 

69 

155 

99 

132 

98 

90 

21 4 

102 

144 

135 

107 

113 

229 

117 

157 

140 

92 

99 

71 
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Waters Act, which provides o u t l i n e  r egu la t ions  f o r  l i cens ing ,  po l lu t ion  

cont ro l  and comprehensive planning. Under t h i s  a c t  (implemented 

i n  1972), a l l  water users  must ob ta in  a l i cense  from t h e  T e r r i t o r i a l  

Water Board i n  Whitehorse, before  any water use i n  t h e  Yukon i s  

a1 lowed. 
1 -  

The water q u a l i t y  program opera tes  a network of s t a t i o n s  

and has t h e  following systems o f  opera t ion :  

(a) A su rve i l l ance  network,designed t o  keep t r a c k  of major 

mining ope ra t ions ,  t akes  pe r iod ic  ( four  t o  s i x  times a year) water 

samples up and d!>wnstream o f  any development. 

i n  t he  Naquadat computer system but  no summaries o r  ana lyses  p f  t h i s  

A l l  d a t a  is s to red  

information are ava i l ab le .  

r e p o r t s  of pH, zinc, ,  copper, suspended s o l i d s  and o t h e r  parameters ' 

t h a t  are a f f e c t e d  as a r e s u l t  of t h e  mining opera t ion .  

Mining companies must provide monthJy 

This information 

is a v a i l a b l e  i n  open f i l e s  a t  DJAND i n  Whitehorse, and i s  being 

processed i n t o  t h e  Naquadat computer system. 

(b) Sampling of discharges of municipal sewage i s  conducted 

on a r e g u l a r  b a s i s  t:o check t h e  e f f ec t iveness  of community t reatment  - 

systems. This information i s  not  stolred i n  Naquadat. 

(c) Data-type information is co l l ec t ed  i n  a r e a s  where t h e r e  

may be development, e s p e c i a l l y  i n  mining. Only t h e  most promising 

sites are surveyed, and t h e  information is  s to red  i n  Naquadat. 

(d) F i l e s  are compiled on a reas  t h a t  appear t o  be " t rouble-  

some", (e.g.  Tom Creek) due t o  apparent ly  n a t u r a l  causes .  For example, 
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I .  

a heavi ly  mineralized stream could i n d i c a t e  a mineral  outcrop i n  i t s  

drainage a rea .  

(e) Sketchy d a t a  i s  being 'col lected on t h e  s t a t u s  o f  

. groundwater i n  t h e  Yukon. From time t o  time, water q u a l i t y  tests 

are done on wells i n  use by var ious communities. 

( f )  Snowpack information i s  co l l ec t ed  by t h e  D I A N D  Waters 

Resources Sect ion of Northern .Natura l  Resources and Environment 

Branch, but  it is ava i l ab le  only i n  d a t a  form. A Snow Survey Bu l l e t in  

is  published monthly. Map 9 shows tlhe loca t ions  o f  presen t  sampling 

s t a t i o n s .  

(g) The annual r e p o r t s  o f  mining companies ope ra t ing  i n  

t h e  Yukon are t h e  b e s t  source o f  information on e f f l u e n t s  and water 

q u a l i t y  a s soc ia t ed  with t h a t  indus t ry .  These r e p o r t s  are not  published 

bu t  are a v a i l a b l e  i n  open f i l e s  from the DIAND office,  and from t h e  

companies involved, . (see t h e  sec t ion  on mining). 

The Waters Branch o f  DIAND :hopes t o  compile and summarize 

much of t h e  d a t a  s t o r e d  i n  Naquadat once t h e  system is  f u l l y  opera t iona l  

i n  t h e  Yukon. 

In t h e  Yukon, DIAND a c t s  as a T e r r i t o r i a l  agency even though 

it is  a Federal Department. 

very s i t e - s p e c i f i c ,  r e l a t e d  to mining and municipal ope ra t ions ,  and 

t h e  d i r e c t  e f f e c t s  t h a t  t hese  develolpments have on t h e  surrounding 

environment. 

Federal Agencies such as t h e  Inland Waters Directorate and t h e  Environmental 

The information c o l l e c t e d  is  u s u a l l y  

Much o f  t h i s  work tend:j  t o  over lap  with work done by o t h e r  
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Protec t ion  Service.  

Inland Wat:ers Di rec tora te  

The Inlland Waters Directora.te opera tes  most of t h e  stream 

flow gauging s t a t i o n s  as well  as some water q u a l i t y  s t a t i o n s  i n  t h e  

Yukon. The sampling network originatted on a g r i d  system, r a t h e r  

than sampling of r ep resen ta t ive  r i v e r  basins ,  because i t s  primary 

purpose was t o  ilnalyse water f o r  high minera l iza t ion  t h a t  might 

i n d i c a t e  p o t e n t i a l  mineral outcrops,  When Water Survey of  Canada 

was separa ted  from Energy, Mines and Resources, stream flow gauges 

were e s t ab l i shed  a t  s i t e s  most r ep resen ta t ive  of the normal flows 

o f  t h a t  a r ea .  Most water q u a l i t y  samples were,and some s t i l l  a r e ,  t aken  

from flow gauge si tes,  however many of t h e s e  s i tes  may n o t  be most 

r ep resen ta t ive  (of t h e  water q u a l i t y  of t h a t  area. 

Inland Waters Di rec to ra t e  publ i shes  annual data summaries 

from al l  t h e  gauges i n  opera t ion  a:; well as p e r i o d i c  d a t a  f o r  var ious  

s p e c i f i c  streams. 

The information c o l l e c t e d  by Water Survey o f  Canada usua l ly  

d e a l s  with brdader based water bodies than t h e  information c o l l e c t e d  

by DIAND. Unt i l  r ecen t ly ,  Inland Wasters D i rec to ra t e  had n o t  done 

in t ens ive  work i n  t h e  Yukon because o f  t h e  work t h a t  DIAND was doing 

the re .  However, with t h e  ever  increas ing  i n t e r e s t  being shown i n  t h e  

p o t e n t i a l  of t h e  Yukon, e s p e c i a l l y  its power p o t e n t i a l ,  Inland Waters 

Di rec tora te  i s  broadening i t s  infor,mation base on t h e  areix. 

Environmental Pro tec t ion  Service -- 

The Environmental Pro tec t ion  Service.  i n  Whitehorse conducts a 

v a r i e t y  of  s t u d i e s  r e l a t e d  t o  both s p e c i f i c  and genera l  e f f e c t s  t h a t  

I 
1 
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present and future developments have or may have on the biotic quality 

of the environment. Numerous publications based on these studies 

are..available from the Environmental Protection Service office in 

Whitehorse. 

Fisheries and Marine Service has conducted a number of 

studies on fish populations in the Yukon. 

associated with present and proposed developments in power, trans- 

portation, mining and pipelines. 

Most of these studies are 

They include observations and 

assessments of the physical and biochemical characteristics of the 

water bodies concerned, and are available from the Fisheries and 

Marine Service in Vancouver. 

(ii) - ~&rological Information 

It is estimated that 50% of Canada's water resources are 

located north of the 60th parallel (# 4 ). The -thousands of square kilometers 

of inland water resources of the Yukon are probably its most valuable 

resource of the future. Most industrial developments planned for the 

Yukon will depend on power supplied by one of its many waterways, and 

with the steadily increasing population of both tourists and residents, 

the demand for recreational, domestic and commercial fisheries use 

of water is rising. 

a workable integrated water use and protection system geared to handle 

a1 1 of these requirements. 

The future potential of the Yukon will depend on 

This section covers physicail hydrological information; 

water quality control and water use are discussed in following sections. 
. 
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( a ) .  The Major Drainage Basins 

Map 10 shows the  major drainage a reas  of t h e  Yukon discussed 

i n  t h i s  r epor t .  

t h e  hydrology o f  t h e  Stewart and Pe l ly  River systems are included i n  

t h e  Yukon River system. 

In most d i scuss ions  of drainage c h a r a c t e r i s t i c s ,  

+ 

1. Yukon River 

Length.: 3680 km (Canada and U.  S. ) 
Draina.ge area: 

Percentage of Yukon d.rained : 54% 

260 653 km2 ( including Stewarf and Pe l ly)  

The Yukon River is  t h e  four th  l a r g e s t  r i v e r  i n  North America 

and t h e  major r i v e r  system i n  t h e  Yukon. Some o f  t h e  system o r i g i n a t e s  

below t h e  60th ilarallel i n  northern B r i t i s h  Columbia and t h e  Alaskan 

panhandle. Its t r i b u t a r i e s  inc lude  t h e  White, Donjek, Nordenskiold, 

Takhini, Teslin, ,  Nis l ing,  Pe l ly ,  Stewart ,  Macmillan, Klondike and 

Porcupine Rivers.  Its headwaters include Bennett, Tagish,  A t l in  and * 

Tesl in  Lakes i n  t h e  Yukon, and g l a c i e r  fed streams from t h e  S t .  Elias 

Range. Other l a r g e  lakes  associated with t h e  r i v e r  inc lude  Kluane, 

Laberge and Marsh Lakes. 

Yukon, enters Alaska j u s t  nor th  of Cl inton Creek and empties i n t o  t h e  

Bering Sea frorn Alaska. 

The Yukon River runs northwest through t h e  

Very l i t t l e  information i s  a v a i l a b l e  on t h e  general  physical  

c h a r a c t e r i s t i c s  of t h e  Pe l ly  and Stewart Rivers.  Each d r a i n  

2700-8000 square ki lometers  of t h e  Yukon. The P e l l y  River i s  about 

800'km long and runs along t h e  Tinti.na Trench, and t h e  Stewart River 

has i t s  headwaters i n  t h e  Selwyn Mountains and d r a i n s  t h e  Stewart 

P 1  a t  eau . 
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Map 10. Major Drainage Arcas of  the Yukon. 
Source: IlJD 
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2. A l s e k  River 

dr,ainage area: 19 320 km2 

percentage of Yukon drained:  4% 

The A1:sek River i s  located i n  the  southwest corner  of t h e  

Yukon. 

ldops down t o  northwestern B.C. and d ra ins  i n t o  t h e  Pac i f i c  from 

I t  has i t s  headwaters i n  t h e  Dezadeash Lake area of t h e  Yukon, 

Alaska. 

development), Dezadeash, Kiskawulsh and Dusty Rivers ,  and A i s h i h i k ,  

Sekulman (used as  s to rage  f o r  t h e  Aishihik dam), and Deeadeash Lakes. 

Its t r i b u t a r i e s  include t h e  Aishihik ( s i t e  of  a major power 

The rivers i n  tbis region are heavi ly  s i l t e d  due t o  g l a c i e r s  i n  t h e  

area, and t h e  Allsek r i v e r  may be a f f ec t ed  by s i l t  o r  t h e  advancing 

Tweedsmuir g l a c i e r  (downstream of th ,e  dam 1, (# 11 1. 

3. Liard River - 
drainage area: 57 922 km2 

' percentage of Yukon drained:  1 2 %  

The Lia.rd system d r a i n s  t h e  Logan and Cassiar mountains i n  

t h e  southeast  corner  of t h e  Yukon. I ts  t r i b u t a r i e s  inc lude  t h e  Rancheria, 

Meister, Frances,, Hyland and La Biche Rivers i n  t h e  Yukon, before  it 

d r a i n s  i n t o  t h e  Mackenzie River i n  t h e  Northwest T e r r i t o r i e s .  Frances 

Lake i s  t h e  only l a r g e  lake i n  t h e  area, though numerous small ones 

a r e  present .  The Liard Basin supports t h e  only economically\-valuable 

f o r e s t  resource i n  t h e  Yukon and i s  an important r e c r e a t i o n a l  a rea .  

4.  Peel Itiver --- 
area  d:rained: 67 580 km2 

percentage of Yukon drained:  14% 
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The Peel River, charac te r ized  by wide channels ,  ex tens ive  

mud banks and l a r g e  pos t -p rec ip i t a t ion  runof f s ,  d r a i n s  most of  t h e  

Wernecke Mountains,, northwest 0gilvi .e and southwest Richardson Mount- 

a i n s .  I ts  t r i b u t a r i e s  include t h e  Ogi lv ie ,  Blackstone, Hart, Wind, 

Bonnet, Plume and Snake Rivers and seve ra l  small ! l akes  i n  t h e  Bonnet- 

Plume Basin. I t  runs east then  no r th  from i ts  headwaters i n  t h e  Peel 

P la teau  area, aind.;;joins t h e  Macken2j.e River i n  t h e  Mackenzie Delta, 

Northwest T e r r i t o r i e s .  

5 .  - Porcupine River 

area tiraineci: 57 992 1cm2 

percentage of Yukon drained:  12% 

The Porcupine River system d r a i n s  t h e  southern B r i t i s h ,  

western Richardson and nor theas te rn  Ogilvie Mountains. I ts  t r i b u t a r i e s  

include t h e  Rock, !Eagle, Whiteston, Old Crow, Miner and Bell Rivers .  

Small t o  moderate s i zed  l akes  are albundant and are usua l ly  o r i en ted  

i n  a northeast-southwest d i r e c t i o n .  

d r a i n s  i n t o  t h e  Yukon River a t  Fort  Yukon, it i s  considered a sepa ra t e  

bas in  because of i t s  d i f f e r e n t  clim,ate and physiography. 

upine River has been c a l l e d  t h e  warmest and most product ive r i v e r  i n  

t h e  Yukon because l a rge  areas of  t h e  r i v e r  remain open a l l  win ter  and 

Although t h e  Porcupine River 

The Porc- 

are used ex tens ive ly  by f i s h  populat ions (#SS>.- 

6 .  North Slope Rivers - 
drainage area: 19 302 km2 

percentage of  Yukon dra ined:  4 %  

With headwaters i n  the  British Mountains, t h i s  system 
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is  composed.of !iever'al r i v e r s  which flow nor th  and d r a i n  i n t o  '.I 

t h e  Beaufort Sea. The Big Fish,  Blow, Babbage, F i r t h  and Malcolm 

Rivers are the  main r ivers ,and  numerous small l akes  are found on t h e  

low l e v e l  p l a i n s  t h a t  s lope  down t o  the  sea.  

(b) . Hydro 1 og i ea1 Charac te r i s t ic .  s 

Many f a c t o r s  a f f e c t  t h e  dra.inage c h a r a c t e r i s t i c s  of Yukon 

- - 

r i v e r  systems. 

co ld ,  i s  an important f a c t o r ,  along with l o c a l  topography. Depending 

on t h e  loca t ion ;  vege ta t ion ,  permafrost ,  g l a c i a t i o n ,  l akes  and ground- 

water a l l  affect drainage c h a r a c t e r i s t i c s .  

The climate, especia.l ly t h e  low p r e c i p i t a t i o n  and 

1. Runoff C h a r a c t e r i s t i c s  

Water Survey of Canada c o l l e c t s  stream flow information from 

t h e  hydrometric s t a t i o n s  shown on Map 11. 

Orographic u p l i f t  over t h e  Selwyn Mountains r e s u l t s  i n  h igher  

than normal prec : ip i ta t ion ,  l ead ing  t o  h igher  runoff  i n  t h e  headwaters 

of t h e  Stewart ,  Pe l ly ,  Macmillan, Hess, Frances and Hyland Rivers.  

A similar s i t u a t i o n  occurs  i n  t h e  southwest corner  of t h e  Yukon. 

The average annual runoff i n  these  areas is  355mm/year o r  1 cfs/mi 2 . 

The c e n t r a l  p l a t eau  and nor thern  systems have much lower p r e c i p i t a t i o n  

and runoff ;  25-50mm/year o r  .1 cfs/mi2 (Map 1 2 . ) .  

2 .  Lakes 

The Yukon conta ins  a l a r g e  number o f  lakes .  Table 2 l i s ts  

-- 

those lakes w i t h .  a su r face  a rea  g r e a t e r  than 5 square miles .  Most of 
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Yukon Lakes 115th Surface Area Five Square Miles Or Greater 
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Lake Name 

At l in  Lake * 

Kluane Lake 

Tes l in  Lake* 

Tagish Lake* 

- Taku A r m  

- Graham I n l e t  

- Windy A r m  

Lake Laberge 

Aishihik Lake 

Kusawa Lake 

Frances Lake 

Marsh Lake 

Mayo Lake 

Bennett Lake* 

Dezadeash Lake 

Wellesly Lake 

Wolf Lake 

L i t t l e  Salmon Lake 

Quiet Lake 

*Lake p a r t i a l l y  i n  Br i t i sh  Columbia 

Total  Area 

square miles 

2 32 

153 

14 7 

135 

93 

14 
7 

78 

58 

54 

43 

39 

36 

36 

30.0 

30.0 

28.8 

25.0 

21.0 

square ki lometers  

601 

39 6 

381 

350 

24 1 

36 

18 

202 

150 

140 

111 

101 

93 

93 

77.7 

77.7 

74.6 

64.S 

54.4 
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'Lake Name 

Sekulmun Lake 

Ethel Lake 

Little Atlin Lake 

Big Kalzas Lake 

Kathleen Lakes 

Earn Lake 

Tatlmain Lake 

Drury Lake 

Fairweather Lake 

Simpson Lake 

Fortin Lake 

Bates Lake 

Finlayson Lake 

Dianain Lake 

Reid Lakes 

Tin Cup Lake 

Tilley Lake 

Pelly Lakes 

Janet Lake 

McEvoy Lake 

Morris Lake 

Mush Lake 

Watson Lake 

- :38 - 

Total Area 

square miles square kilometers 

19.7 51.0 

17.6 45.6 

16.0 41.1 

15.3 39.6 

15.0 38.9 

14.4 37.3 

11.8 30.6 

10.6 27.5 

8.7 22.5 

8.6 22.2 

8.0 20.7 

7.6 19.7 

7.6 19.7 

7.5 19.4 

7.4 19.2 

7.3 18.9 

7.3 18.9 

7.3 18.9 

7.2 18.6 

7.0 18.1 

6.8 17.6 

6.4 16.6 

6.0 15.5 
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Table 2 con't 

Total Area 

Lake Name square miles square kilometers 

Nesutlin Lake 

Long Lake 

McQuesten Lake 

Kloo Lake 

Source: #/ 16 . 

5.9 

5.7 

5.4 

5.0 

15.3 

14.8 

14.0 

13.0 
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t h e  l a r g e  lakes  are i n  t h e  southern Liard, Yukon and Alsek River 

Basins. 

3. Flow V a r i a b i l i t y  

Appendix 1 contains  sample hydrographs f o r  t h e  major r i v e r s  

-- 

i n  t h e  Yukon. A . 1 1  r i v e r s  show an annual runoff cyc le  r e f l e c t i n g  

climatac c h a r a c t e r i s t i c s ,  s torage  effects and topography. Large 

lake  s torages  tend t o  r egu la t e  flows (i .e.  give a more r egu la r  

hydrograph),as i n  t h e  case of t h e  Tesl in  River a t  Tes l in  Lake 

(9AE001), and t h e  Kluane River downstream o f  Kluane Lake (9CA002) 

The Yukon River a t  Whitehorse has an " a r t i f i c i a l l y "  r egu la r  hydrograph 

due t o  hydro power water s torage  i n  t he  area. 

The P e l  ly River (9BC002), Stewart River (ODCOOZ) , Liard 

River (lOAAOOl), Dezadeash River (81ui003) and Wheaton River(9AA012) 

a l l  show erratic runoff  p a t t e r n s  charac te r ized  by s h o r t  mu l t ip l e  

peaks i n  t h e  high runoff  season. 

with small bas ins  t h a t  have a "flashyf '  charac te r .  

This p a t t e r n  is  u s u a l l y  assoc ia ted  

Most runoff  occurs between May and October with most peak 

( the exception t o  t h i s  occurs i n  g l a c i a l  reg ions ,  runoffs  i n  June 

i .e.  t h e  peak month f o r  t h e  Kluane River i s  August). 

Minimum flaws occur from February t o  Apr i l .  

4 .  Sediment (Tab1 e 3) ---- 
Water Survey of  Canada c o l l e c t s  sediment d a t a  and publ ishes  

it i n  an annual summary r e p o r t ,  but no analyses  o f  t h i s  da t a  
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River Gauge 

Table 3 -- 
Suspended Sediment. Data 

Suspended 
Sediment 

Date Concentration, ppm 
~~ 

'Pel ly  Pe1:Ly Crossing Ncw. 1970 11 

9-BC1 Jun 1970 300, 355 

J ~ l y  1970 166, 102 

Yukon 

Yukon 

White 

Whit:ehorse 

9AB1 

Dawson 

9EB1 

A t  Mouth 

Jam.  t o  Mar 71 

Ma.y 1971 

Juin 1971 

J u l y  1971 

Aug. 1972 

May t o  Nov 70 

Jan ,  Feb 1971 

J u n ,  1971 

Aug 1971 

Jun 1972 

5 ,  3, 6 

29-1, 260 

21 0 

61  

309 

10 samples .9 

2 

354 

300 

136 

A i  s h i  hik 9AA5, Jun 1972 249 

L i  a rd  Upper Crossing May 1972 291 

1 oAA.l 
I 

Source: #I 16 . 



are available. The only reference to natural sedimentation problems 

encountered was for the Alsek and associated rivers where inland 

flowing glaciers were causing some problems (# 11 ). 

5 .  - Water Quality 

Water q.uality Branch collects water quality data at various 

stations through.out the Yukon. The information is available in data 

for at the present time. Mining companies collect more detailed water 

quality data associated with present and possible future developments. 

Table 4 classifies the major rivers according to their 

hardness. In general, the nutrient and mineral levels in undeveloped 

or uni3011uted rivers is low. A summary table of water quality in major 
Yukon Rivers is available in bibliography #16. 

6. Groundwater 

An estimated 88% of the residents in the Yukon depend on 

groundwater for drinking water for all or part of the year, and 

consumption appears to be increasing. 

characteristics of groundwater will be discussed. 

water is discussed in the "!Vater Use" section of the report. 

In this section the physical 

The use of this 

Many excellent aquifers are found in areas once covered by 

glaciers, (Map S), in the glacio-lacustrine sand-gravel and till sed- 

iments below thick alluvium and silt-clay deposits. 

are usually found in valley bottoms, especially in fault-block 

These aquifers 

valleys such as the Shakwak valley. 'Valley bottom aquifers are fed 

by nearby lakes and rivers. 
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Table 4 

Inlater Hardness in Maior Yukon Rivers 

S o f t  - 
Wheaton River 

Yukon @ Whitehorse  
T a k h i n i  

The rivers are  

Moderatlaly Hard Hard 
M I C 1 i n t o c k  P e l l y  R. G! Ross R .  

T e s l i n  P e l l y  R. @ P e l l y  Crsg  
B i g  Salinon S t e w a r t  @ Mayo 
Yukon @ Carmacks 

Ross Porcup ine  

White P e e l  
Klondike 
Yukon (3 Dawson 
L ia r s  

F r a n c e s  

S t e w a r t  @ S t e w a r t  C r s g  

overa l l  s l i g h t l y  a l k a l i n e ,  w i t h  median v a l u e s  

of pH r a n g i n g  f r o m  7 . 7  t o  8.2'. 

Hardness  as CaC03,  m g / l  N a m e  - 
0 - 60 

61 - 1 2 0  
121 - 180 

greater t h a n  1 8 0  

S o f t  

Modera t e ly  Eard 

Hard 

Very Hard 

Source: l# 16. 
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In  non-glaciated a r e a s ,  unconsolidated aqu i f e r s  are found 

only on a l l u v i a l  t e r r a c e s  and i n  r i v e r  bottom alluvium. 

Few bedrock a q u i f e r s  e x i s t  i n  t h e  Yukon but  t hose  t h a t  a r e  

~ i n  use  produce water o f  exce l l en t  q u a l i t y ,  i . e .  t h e  Keno H i l l  Hotel. 

The presence and a v a i l a b i l i t y  o f  groundwater i n  t h e  Yukon 

depends on t h e  geology, sur face  water and permafrost  c h a r a c t e r i s t i c s .  

In  r e l a t i o n  t o  permafrost ,  groundwater e x i s t s  : 

- above permafrost  i n  shallow, e a s i l y  contaminated pools ,  

a v a i l a b l e  only i n  t h e  summer. 

- with in  permafrost  i n  alluvium nea r  r i v e r s ,  i n  abandonned 

river channels and i n  g l ac io - f luv ia l  material on t h e  f l o o r s  

o f  wide r ive r  v a l l e y s  (e.g. P e l l y  River).  This water i s  
usua l ly  connected t o  wa.ter above and below permafrost  i n  
ad jacent  areas. 

- bellow permafrost ,  e s p e c i a l l y  i n  discont inuous permafrost  

zones where t h e  permafrost  may be only  seve ra l  feet th i ck .  

In  t h e  southern f r i n g e  of permafrost  '(map 6), groundwater 

movement occurs  mainly i n  r iver  v a l l e y  bottoms and p l a i n s .  

In  t h e  widespread zone, permafrost can s e v e r l y  l i m i t  t h e  

na tu ra l  recharge o f  a q u i f e r s ,  and t h e  only a q u i f e r s  i n  u s e  are those  

i n  r i v e r  flooclpla.ins where s o i l s  a r e  coarse  and do not  freeze e a s i l y .  

In  t h e  continuous permafrost zone, sp r ings  t h a t  feed t h e  

Porcupine River remain unfrozen f o r  most o f  t h e  yea r ,  though very 

few communities e x i s t  i n  t h a t  area t o  use them. 

7. Ice -- 
Very l i t t l e  information i s  a v a i l a b l e  on r i v e r  i c e  i n  t h e  
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Yukon. 

a v a i l a b l e  on t h e  2jubject. 

Appendix :[I on River Ice  Data is  one o f  t h e  f e w  pub l i ca t ions  

Annual average f r eeze  up occurs  from t h e  second week i n  

October t o  t h e  sec:ond week i n  November, and average break-up time i s  

between Apri l  29thL and May 18th.  

a t  Water Survey of' Canada hydrometric s t a t i o n s  and may n o t  be rep-  

r e s e n t a t i v e  of i c e  c h a r a c t e r i s t i c s  o f  t h e  r i v e r  i n  quest ion.  Many 

o f  t h e  smaller streams freeze t o  t h e  bottom i n  win ter ,  and t h e  average 

ice th ickness  i n  l a r g e r  r i v e r s  varies g rea t ly .  

Most r i v e r  ice measurements a r e  taken 

Unfrozen sec t ions  of l a r g e  r i v e r s  are extremely important 

to overwinter ing f i s h ,  and only a few such a reas  are known and have 

been s tudied .  

Ice jamming a t  break-up is  a major cause of f loods  i n  t h e  

Yukon, and w i l l  be discussed f u r t h e r  i n  t h e  s e c t i o n  on f loods.  

8 .  Flood:; (Table 5 )  

Nearly all1 communities i n  t h e  Yukon are s i t u a t e d  on r i v e r  

--- 

f l a t s  and have been flooded a t  one time o r  another .  

of f loods  occur i n  t h e  Yukon: 

Three types  

(a) F:loocls due t o  i c e  jamming on r i v e r s ,  u s u a l l y  a t  sp r ing  

break-up but  occasiona.lly during f r e e z e  up. This type 

of f lood  i s  common on the  Yukon (at Dawson e spec ia l ly )  

and Porcupine Rivers.  

fKoodl i s  usua l ly  confined t o  s h o r t  reaches of t h e  r i v e r .  

Floods due t o  except iona l ly  heavy snowmelt sometimes 

ac:comipanied by r a i n ;  u sua l ly  occuring a few weeks a f t e r  

break-up. This type of flood i s  c h a r a c t e r i s t i c  o f  t h e  

Ma.yo and Ross Rivers.  

Damage can be ex tens ive ,  but  t h e  

(b) 

1 
* I  s . .  . 
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(c) Flash floods due to very heavy summer rain. 
of flood rarely affects larger rivers, but is common 
on: small tributaries. 

This type 

The following is a brief summary of flooding problems and 

protection measures in major Yukon communities: 

The town of Dawson has been subjected to flooding about once 

every 10 years since 1898. 

raised several times since then. 

is 1053.6 G.S.C. which is high enough to protect the town from a 100 

year return period peak discharge, but not from a 100 year return 

period ice jam. 

In 1959,a dike was built and has been 

At present the elevation of the dike 

, I  I 

(# 15). Dawson City is characterized by flood threats 

caused by ice jamming on the Yukon River. 

Mayo is at present adequately protected by a dike. The 

town of Ross River however, has a dike in urgent need of repair 

and will not be sufficient to protect the town from any major flood (#I5 ). 

Old Crow has no adequate permanent flood protection scheme, 

and it would probably be uneconomical to construct one. 

relies on emergency evacuation in times of floods; ie. 

flood of 1964 - ref. # 15. ; 

The town 

the large 

Whitehorse is adequately protected by the dampening effect 

of the Marsh Dam reservoir, and by various dikes around the town. 

Regular winter flooding occurs on Whiskey and Noccasin Flats and Wells 

subdivision due to ice jamming. 

Further detailed information on the flooding characteristics 

in the Yukon is available in the "Yukon Flood Study" by Fenco, however 

protection measures in the major communities may have been updated 

since the writing of the Fenco report. 

- 1  
j 
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11. Biological 

(A) Wildlife --- 
Very little information 

life in the Yukon, with the exception 

exists on the status of wild- 

of the Porcupine Caribou herd. 

This lack of information has been particularly noticeable in the recent 

Foothills pipeline hearing and will have to be remedied before en- 

vironmental effects of pipelines or other developments can be fully 

understood. (# 21 ).. The Canadian Wildlife Service has only just 

begun studies on wildlife in the Yukon, and these studies will 

probably not be completed for several years. 

The Yukon possesses a rich and varied wildlife resource 

base, largely unaffected by man. Due to the harsh environment, fewer 

numbers of each species exist in the Yukon than in southern regions, 

however the Yukon does support a large variety of species. 

species include barren ground and mountain caribou, moose, mule deer, 

elk, dall and stone sheep, mountain goat, grizzly, black and polar 

bear, wolf and cougar. 

game and migratory birds, and non-game species inhabit the entire 

Territory. 

Big game 

A large variety of fur-bearing animals, upland 

A few of the more important species and regions deserve 

special consideration: 

(a) -- The Porcupine Barren Ground Caribou Herd is the most 

studied wildlife species in the Yukon. 

of migration taken by these animals from their summer calving grounds 

on the North Slope tundra, south to the boreal forests of the Porcupine- 

Map 13 shows the annual routes 
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Peel drainages o r  southwest i n t o  Alaska. The Porcupine Herd s tands  

a t  about 110,000 animals and i s  one o f  t h e  las t  g r e a t  herds o f  t h i s  

cont inent  ( # 2 0  :I. The people of Old Crow r e l y  on t h e  herd f o r  sus-  

tenance. 

The Dernpster Highway, now under cons t ruc t ion ,  crosses one 

o f  t h e  migrat ion r o u t e s  o f  t h e  herd,  bu t  t h e  impact of t h i s  road on 

t h e  herd is  not y e t  known. 

would have been a .major  obs t ruc t ion  t o  t h e  herd,  b u t  it i s  un l ike ly  

t h a t  t h i s  p i p e l i n e  w i l l  go through. 

The proposed Mackenzie Valley P ipe l ine  

The Arc t i c  National Wi ld l i fe  Range i n  Alaska has been s e t  

a s i d e  f o r  t h e  p ro tec t ion  ( o f  t h e s e  isnimals. A similar r e se rve  has  

been proposed f o r  t h e  nor th  s lopes  of t h e  Yukon, b u t  it i s  no t  ye t  

in exis tence :  

Old Crow Flats i s  a major breeding t e r r i t o r y  f o r  thousands --- 
of migratory waterfowl. I t  supports  an est imated 500,000 ducks, geese 

and swans. The Mackenzie Del ta  and Arctic Coast of t h e  Yukon serve  

as nesting'grocinds f o r  about 1/5 of t h e  world's  wh i s t l i ng  swans, and 

t h e  Yukon Coast.al P l a i n  and Mackenzie Delta se rve  as summer feeding 

grounds f o r  t e n s  olf thousands o f  snowgeese (# 20 ). 

Wildl i fe  Service i s  conducting stud.ies on t h e  h a b i t s  o f  t h e  Yukon's 

waterfowl popullations, and a prel iminary summary of t h e i r  d a t a  i s  

a v a i l a b l e  i n  t h e  K W D ,  Water Planning and Management l i b s a r y .  

The Canadian 

A number of r a r e  and/or endangered spec ie s  are found i n  t h e  

Yukon. Trumpeter swans, s andh i l l  cranes (migratory n e s t i n g  spec ie s ) ,  

p e r i g r i n e  fa lcons ,  gyrafalcons and golden cag le s  use  o r  i n h a b i t  

var ious p a r t s  o f  t h e  Yukon as permanent res idence  o r  as migratory 
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stopovers.  

h a b i t a t s  p lay  i n  t h e i r  l i f e  h i s t o r i e s .  

Very l i t t l e  is  known about t h e  r o l e  t h a t  t h e  Yukon 

Unti l  r ecen t ly ,  research  and information on t h e  Yukons wild- 

l i f e  was almost non-exis tent .  Aeria.1 reconnaisance and land s t u d i e s  

are ongoing and by t h e  e a r l y  1980's a complete inventory  o f  t h e  w i l d l i f e  

resource of t h e  Yukon should be ava i l ab le .  

The Wild l i fe  Resource: Economic Use and P o t e n t i a l  

Consumptive u t i l i z a t i o n  o f  t h e  w i l d l i f e  resource  had been 

- 

t h e  mainstay of the n a t i v e  populat ion u n t i l  t h e  a r r i v a l  of t h e  White 

Man. Many o f  th.e more i s o l a t e d  n a t i v e  communities s t i l l  depend on 

hunt ing and f i s h i n g  f o r  sustenance, .while many o t h e r  Indians make 

or  supplement t h e i r  incomes by guidi:ng and/or t rapping .  

Table o f  Economic Vaiue o f  t h e  Yulkon's Wi ld l i fe  Resource . - - 
.(A) Consumptive Use of Wild l i fe  

Contributed from r e s i d e n t  hiinters $ .600', 000 
Contributed from non-resident hun te r s  1,500,000 
Sa le  o f  f u r s  by t r appe r s  500,000 
Monetary value of  wild meat G hides  1 ;,ooo, 000 
Revenues co l l ec t ed  f o r  w i l d l i f e  resource  u s e  250,000 

Tota l  [ tangib les )  $ 3,850,000 

(B) Non-consumpt ive  Use ' o f  \Vi lldl i f  e 

Contributed by non -re s i den t hunt e r s  1,200,000 

Contributed by t o u r i s t s  4 t o  5,000,000 
Contributed by r e s i d e n t  hunters  1,800,000 

Contributed by non-hunting Kukoners No d a t a  ava i l ab le .  
Total  ( in tangib les )  6 t o  7,000,000 

Source: (# 25 : ) 
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(a)  - Hunting 

In 1973, t h e  t o t a l  es t imated income from r e s i d e n t  and non- 

r e s iden t  hunters  was a t o u t . $ 2  milliton, and provided a cons iderable  

amount o f  temporary work f o r  n a t i v e  people. The Game Branch e s t ima tes  

t h a t  t h e  al lowable harves t  has not  :yet been u t i l i z e d ,  and t h a t  more 

animals could be taken without damaging t h e  b i g  game resource .  However, 

t h e  ha rves t  of animals is  not  even throughout t h e  T e r r i t o r y ,  and heavy 

hunt ing has severe ly  depleted some of t h e  more a c c e s s i b l e  southern 

areas. 

(b;) Trapping 

In  1973, t h e r e  were 357 r e g i s t e r e d  t r a p l i n e s  with over 600 

- 

people (about 7.5% na t ives )  employed,. 

so ld  by t r appe r s  was about $% mil l ion .  

t h i s  i ndus t ry ,  bu t  t h e  uncer ta in  market and i s o l a t e d  condi t ions  o f  t h e  

T e r r i t o r y  l i m i t  i t s  p o t e n t i a l .  

The 1973/74 f i s c a l  va lue  o f  f u r s  

There is  room f o r  growth i n  

(c) - Non-Consumptive Values; 

With tourism as t h e  Yukon's second major indus t ry ,  non- 

consumptive r e c r e a t i o n a l  use o f  t h e  w i l d l i f e  resource  w i l l  become 

inc reas ing ly  import:ant. 

value of t h i s  resource,  but i t  i s  obvious, e s p e c i a l l y  i n  t h e  l i g h t  o f  

I t  i s  very hard t o  quan t i fy  t h e  a e s t h e t i c  

i nc reas ing  an t i -hunt ing  sent iments ,  t h a t  non-consumptive use  of  wild- 

l i f e  has p o t e n t i a l ,  i f  it i s  in t eg ra t ed  with o t h e r  a spec t s  of t h e  

tourism indus t ry .  

. .  ! 
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Areas o f  Conf l ic t  8 

Onc o f  the  major problems i n  w i l d l i f e  management i n  t h e  Yukon 

seems t o  be the  lack of i n t e g r a t i o n  and cooperat ion between t h e  

T e r r i t o r i a l  Game Branch, t h e  Federal Parks  Branch, t h e  Canadian Wi ld l i f e  

Service,  and t h e  tourism promotion indus t ry .  Federal  Agencies, u n t i l  

r ecen t ly ,  took next  t o  no i n t e r e s t  i n  t h e  w i l d l i f e  o f  t h e  Yukon, and a t  
- 

t he  present  time, s t u d i e s  are not well i n t eg ra t ed  with t h e  work of  t h e  

T e r r i t o r i a l  Game Branch (# 25 ). I n  view o f  t h e  r a p i d l y  inc reas ing  

tourism indus t ry ,  t he  lack of  an o v e r a l l  tourism po l i cy  and l imi t ed  

involvement of f ede ra l  agencies  geared t o  con t ro l  n a t u r a l  resources  will 

only  r e t a r d  the' successfu l  environmental management of  t h e  T e r r i t o r y ' s  

w i l d l i f e  resource.  

To da.te, environmental s t u d i e s  on proposed developments, 

( t r anspor t a t ion ,  mining, power, e t c . )  have not  included s u f f i c i e n t  i n -  

.formation on p o t e n t i a l  e f f e c t s  on t h e  w i l d l i f e  resource .  O f  p a r t i c u l a r  

importance is  t h e  preserva t ion  of  : waterfowl h a b i t a t  on Old Crow 

Flats; ungulate  winter  range i n  t h e  watersheds of  c e n t r a l  and southern 

Yukon; e s t ab l i shed  migrat ion r o u t e s  for  land,  a i r ,  and water migratory 

spec ie s ,  (of ten  of i n t e r n a t i o n a l  concern);  and h a b i t a t  o f  rare and 

endangered spec:ies . 
The Sigma s tudy on power development i n  t h e  Yukon o u t l i n e s  

s i t e  by s i te ,  e f f e c t s  t h a t  proposed hydro p r o j e c t s  may have on w i l d l i f e  

i n  t h e  a r e a s  concerned ( r e f e r  t o  ta.ble 11 i n  t h e  Water Use Sec t ion ,  

p.107). Unt i l  a more comprehensive information base  i s  a v a i l a b l e  on 

the  w i l d l i f e  resource  of the  Yukon adequate planning and management i s  

d i f f i c u l t .  

. . .. 
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(B) Vegetation (Maps 14  and 15) -- 
"Ecoregions of t h e  Yukon Terr i to ry"  by E.T. Oswold and 

J . P .  Senyk of t h e  Canadian Fores t ry  Service,  provides  a d e t a i l e d  

reg ion  by region desc r ip t ion  of t h e  vege ta t ion  (and geology, physiography, 

drainage,  climate, g l a c i a t i o n  and te r ra in  f e a t u r e s )  f o r  each of the  

Yukon's 22 ecoregions.  The following desc r ip t ion  se rves  as only  a 

very general  summary o f  t h e  vegetat ion.  

The lower e l eva t ion  t e r r a i n  o f  t h e  southern Yukon i s  heav i ly  . 

fo re s t ed  with con i f e r s  and hardwoods. As l a t i t u d e  and/or e l eva t ion  

inc reases ,  t ree d e n s i t y  decreases  t o  t h e  po in t  of ba r ren  a l p i n e  o r  

arctic tundra  on high s lopes  and most far no r th  p l a i n s .  

The major spec ie s  i n  t h e  southeas t  reg ion  are white and black 

Larch, a l p i n e  fir, lodgepole pine,  aspen, balsam poplar  and sprbce.  

b i r c h  are a l s o  common, but  t o  t h e  nor th  and west, l a r c h ,  fir and lodge- 

po le  p ine  disappear  almost completely. 

south-cent ra l  and south-eastern reg ions  have rep laced  black and white  

spruce with lodgepole p ine  as t h e  dominant spec ies .  

Frequent forest fires i n  t h e  

Most s tands  i n  t h e  southwest include black and white spruce,  

(dominant), aspen, balsam poplar  and paper b i rch .  

Alpine f i r  i s  t h e  dominant a lp ine  t imber l ine  spec ie s  i n  t h e  

southeas t  and c e n t r a l  Yukon, while white spruce replaces a l p i n e  fir 

t o  t h e  nor th  and west. 

t r e e l i n e  spec ie s .  

Black and white spruce are dominant arctic 

Grasslands are preva len t  only on t h e  steep d r y  south s lopes  

of t h e  Yukon and Pe l ly  Rivers.  

Arc t i c  tundra i s  charac te r ized  by low shrubs i n  t h e  southern 

3 

. .  
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ECOREGIONS OF YUKON TERRITORY 

1 Beaver River 
2 Liard River 
3 Logan Mountains 
4 Pelly Mountains 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Lake Laberge 
Coast Mountains 
St. Elias Mountains 
Ruby Range 
Wellesley Lake 
Dawson Range 
Klondike River 
Pelly River 
Mayo Lake - Ross River 
l ts i  Range 
Wernecke Mountains 
South Ogilvie Mountains 
North Ogilvie Mountains 
Eagle Plain 
Peel River 
Berry Creek 
Ok lCrow Basin 
Northern Mountains 

and Coastal Plain 

i 

0 80 km A 
0 20 40mi  

Map 14 .  Ecoregions of Yukon Territory. 

Source: #12 
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B 23b 
B 24 
B 26a 
B 26b 
B 26c 
B 26d 
B 33 
T 

Lower Mackenzie Section 
Upper Liard Section 
Dawson Section 
Central Yukon Section 
Eastern Yukon Section 
Kluane Section 
Alpine Forest-Tundra Section 
Tundra 

b 

blap 15. . Forest regions adoptd from Rowe (1972). 

Source : # 12 
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areas, grading t o  tussock f i e l d s  o f  sedge or  co t tongras s  f u r t h e r  nor th .  

Some black spruce and l a r c h  may occur i n  tussock f i e l d s ,  bu t  shrub, 

forb ,  l i chen  and moss-lichen communities are more common a t  h igher  

e l eva t ions .  

f lowering p l an t s .  

The a l p i n e  regions are noted f o r  t h e i r  v a r i e t y  o f  b e a u t i f u l  
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I I I .  Socio-Economic 

(A) Mining and Minerals - 
Since t h e  mid 1800's ,  mining has been the  major i ndus t ry  

i n  t h e  Yukon and w i l l  probably cont inue as such i n  t h e  nea r  fu tu re .  

D.  Templeman-Kluit (Geological Survey of Canada) s a i d ,  

I' ..... t he  more r e l a t i v e l y  dominant: t h e  b a s i c  i ndus t ry ,  t h e  g r e a t e r  

t h e  s e n s i t i v i t y  t o  change - f o r  b e t t e r  o r  f o r  worse". (# 42  ). 

This s ta tement  holds  t r u e  f o r  t h e  mining indus t ry  i n  t h e  Yukon. 

In  1976, widespread s t r i k e s  c losed down t h e  major mines i n  

t h e  Yukon r e s u l t i n g  i n  a s u b s t a n t i a l  depression in t h e , a v e r a l l  economy: 

- d r a s t i c  reduct ion i n  use and revenue c o l l e c t e d  by t h e  Yukon's 

one rai lway.  

- losses of over $200,00O/month i n  revenue t o  N.C.P.C. 

when Cyprus Anvil Mines closed. 

- l o s s  t o  t h e  T e r r i t o r y  o f  over $500,000 i n  f u e l  taxes .  

- many workers l e f t  t h e  T e r r i t o r y  i n  sea rch  of  work, 

r e s u l t i n g  i n  f u r t h e r  depression on t h e  economy. 

The economic impact o f  t h i s  s t r i k e  demonstrated t h e  need t o  

b u i l d  up support ing i n d u s t r i e s  i n  t h e  Yukon, bu t  i n  t h e  meantime, 

mining continue:'; t o  be t h e  most important i ndus t ry  (Table 6 ,  a . F r  b) .  

In  1974, t h e  indus t ry  employed about 17% of t h e  work fo rce  

and pa id  25% o f  t h e  T e r r i t o r y ' s  totatl wages. 

over  $300 mi l l ion  i n  new mining c a p i t a l  has flowed i n t o  t h e  Yukon 

From 1965 t o  1975, 

(2/3 from ou t s ide  and 1/3 from resid!ent companies). The 1975 

production per  c:apita, ($10,000) was more than twice t h a t  for  B.C. 

o r  Ontario.  Claims and d r i l l i n g  were up compared t o  previous years ,  

4. . , . ... ..I . 
. ,  
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Table 6b 
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Yukon Torritory 

Mineral Production Graph 1965 t o  1975 

Source: #31. 
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whereas i n  B.C. and Ontario,  they were down. These developments 

continue d e s p i t e  i%n average of  50% higher  explora t ion  and development 

c o s t s  compared t o  elsewhere i n  southern Canada. 

The Yukon t a x  formula f o r  mining i s  probably t h e  b e s i  i n  

\ 
/ 

Canada, and it he lps  o f f s e t  t h e  high r i s k s  involved i n  explora t ion  and 

development i n  t h i s  remote region. "lie increas ing  s c a r c i t y  o f  t h e  

world's mineral suppl ies  w i l l  probably serve t o  inc rease  t h e  va lue  

of  t h e  Yukon's mineral reserves ,  and thus promote t h e  indus t ry .  

However, cr i t ics  have pointed out  t h a t  t h e  mining indus t ry  has  two 

s i d e s ,  and both must be considered i n  order  t o  assess t h e  indus t ry ' s  

t o t a l  value.  

(a) an indus t ry  of  b e n e f i t  and economic va lue  t o  t h e  Yukon, 

t h a t  provides productive employment and a general  

s ta te  of  wealth and well being. 

an indus t ry  t h a t  provides l a rge ly  t r a n s i e n t  and 

temporary se t t lement ,  s ca r r ing  o f  t h e  landscape and 

permanent damage t o  t h e  environment. 

(b) 

The fact remains t h a t  t h e  Yukon would no t  e x i s t  as it does 

today (in a p o s i t i v e  sense), i f  it were not  f o r  t h e  mining indus t ry .  

Many towns would not  e x i s t ,  t h e  t r a n s p o r t a t i o n  network would be 

g r e a t l y  reduced and thejpopulat ion would be about 2/3 of what it i s  

now. 

(i) A Brief History of  Mining i n  t h e  Yukon 

The mining indus t ry  has evoJved from b r i e f  i n t ense  searches 

f o r  smal1,deposi ts  of valuable  o re s ,  t o  long term, methodical searches 

f o r  l a r g e  depos i t s  of base minerals.  

I 
! 
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The mining indus t ry  began with t h e  'Gold Rush, which l a s t e d  
I 
I 

I 
I 

four  o r  f i v e  years  but s t i l l  remains as t h e  i d e n t i f y i n g  trademark 

o f  t h e  Yukon. 

mineral explora t ion  f o r  gold and s i lver .  

o f  t h e  Alaska Highway, base mineral searches began. 

The Gold Rush was followed by about 50 years  of lode 

I Following t h e  cons t ruc t ion  

In t h e  195O's, l a r g e  depo!jits of lead  and z inc  i n  t h e  Tom 

and Vangorda area!; ind ica t ed  t h e  real value o f  the  Yukon's mineral  

resources .  1966 t o  1967 marked t h e  first "base metal  rush" with l a r g e  

d i scove r i e s  o f  lead  and zinc a t  I Swim and Faro; a sbes tos  at  Cl in ton  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Creek and copper ;a t  New Imperial .  The second r u s h  occurred i n  1968- 

1970, with t h e  discovery o f  low grade copper-molybdenum d e p o s i t s  i n  

t h e  Dawson Range. 

The t h i r d  rush  was marked by huge lead-zinc f i n d s  i n  t h e  Howard's 

Pass-Summit Lake a r e a  of t h e  Selwyn Range, i n  1972. This  discovery 

gave t h e  Yukon a second s o l i d  lead-z tnc  base and wi th  t h e  discovery 

These f i n d s  are as ye t  uneconomical t o  develop. 

o f  t h e  Grum depos i t ,  made t h e  a r e a  Canadals number-one lead-z inc  

d i s t r i c t .  

Each "rush" was charac te r ized  by l a r g e  r eg iona l  searches  tha t  

r a r e l y  l e d  t o  any s u b s t a n t i a l  f i n d s .  

p a t t e r n s  have s h i f t e d  t o  more economical methodical searches  of t h e  

Today, mineral  exp lo ra t ion  

most promising a reas .  

( i i )  

Map 16 shows t h e  loca t ions  of  t h e  f i v e  ope ra t ing  mines 

Present  S t a tus  of  th'e Mining Indus t ry  

i n  t h e  Yukon today. The following t a b l e  summarizes each mine. 
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Table: General Infiormation on Mincs Present ly  Opcrating i n  t h e  Yukon - - - 
1)  Cassiar Asbestos Corporation Ltd. - 

s t a r t i n g  d a t e  

l o c a t  ion  

products  

type  of mine 

method of e x t r a c t i o n  

capac i ty  

r e se rves  

employees 

Note Cassiar mines i s  
- .  

2) Cyprus Anvil - Mining Corp.4 

s t a r t i n g  d a t e  

loca t ion  

products  

type  of mine 

method o f  ex t r ac t ion  

capac i ty  

r e se rves  

employees 

3) United Keno H i l l  Mines Ltd. 

s t a r t i n g  d a t e  

loca t ion  

products  

type of mine 

method o f  ex t r ac t ion  

capac i ty  

r e se rves  

emp 1 o y e e s 

1968 

Clinton Creek wi th  an o f f i c e  i n  
Whitehorse. 

asbes tos  

open p i t  

r e f i n e r y  t h a t  produces asbes tos  
f i b r e .  

7500 Tons Per Day (TPD) 

about 4,773,409 Tons (T) 

305 

scheduled t o  cease ope ra t ions  i n  1978. 

1969 

near Faro 

l ead ,  z inc and s i l v e r  
'open p i t ,  mu l t ip l e  bench 
conventional f l o t a t i o n  c i r c u i t  

10,000 TPD 

46,400,000 T 

,about 500 

not loca ted  

E l  sa 
lead ,  z inc ,  gold and copper 

underground 

conventional f l o t a t i o n  c i r c u i t  

400 TPD 

,208,231 T 
1270 
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4)  Whitehorse C w e r  Mines Ltd. 

s t a r t i n g  d a t e  

1 oca t  ion  

products 

type  of mine 

method of ex t r ac t ion  

capac i ty  

r e se rves  

employees 

1972 

near Whitehorse 

copper, s i l v e r  and gold 

,under ground 

conventional f l o t a t i o n  c i r c u i t  

2200 TPD 

3,568,000 T 

200 

5 )  Tantalus  Butte Coal Mines Ltd. - 
An underground and su r face  mine loca ted  n e a r  Carmacks, t h a t  

supp l i e s  coa l  to1 Cyprus Aniril Mine f o r  use i n  dry ing  concent ra tes .  

The mine employs about 19 people and has  a capac i ty  of about 100 TPD. 

Kerr Ad.dison Mines Ltd. i s  conducting ex tens ive  explora t ions  

and has  a lead-zinc mine under cons t ruc t ion  near  Faro. A t  p r e s e n t ,  

f i v e  people are employed. 

Detai led information on t h e  s t a t u s  o f  t h e  Yukon's mining 

indus t ry  can be found i n  t h e  annual publ ica t ion  ''Mines and Minerals 

Ac t iv i ty  North o f  60; Bibliography # 31. 

( i i i )  

The annual Geological Survey of Canada pub l i ca t ion ,  "Yukon 

Exp1o:rations and Future - Developments -- 

Mineral Industry Report" provides  d e t a i l e d  s i t e  by s i t e  desc r ip t ions  

o f  a l l  claims under a c t i v e  explora t ion  and/or development. i n  t h e  Yukon. 

The following is a summary o f  t h e  mo:;t important d i scove r i e s  and 
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developments : 

Map 16 summarizes the major mineral areas in the Yukon. 

Sites A, B, Cy D, and E are the most promising ones, and will probably 

be in operation by the early 1980's.. 

Site Product Estimated Capacity, TPD 

1000 

B. Jason Pb/ Zn 5000 

- 
A. Mactung Tungsten 

C. Tom Pb/ Zn 3000 

D. Howard's Pass Pb/ Zn 10,000 

E. Grum Pb/ Zn 5000 

The most important recent discoveries have been the huge 

Pb/Zn finds in the Howard's-MacMillan Passes areas in the Selwyn 

Mountains. 

zinc in Canada. 

This area contains the largest known reserves of lead and 

Copper-molybdenum deposits have been found in the Lake La- 

berge-Whitehorse area and around Cayrmacks, 

large enough to warrant development. 

but the finds are not 

Exploration of the Pelly Mountains will probably increase 

because of their geological similarity and association with the Selwyn 

Mountains. 

Although (coal is not yet iin demand, substantial deposits 

exist in the Tantalus formation and in scattered locations throughout 

the central Yukon. 

I 
I 
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Native land claims have become a major i s s u e  i n  the  Yukon and 

any claims on p o t e n t i a l  mineral lands w i l l  probably have t o  be s e t t l e d  

before  development can begin. 

merits). 

(This app l i e s  t o  a l l  resource develop- 
* 

Li t t le  information i s  a v a i l a b l e  on p ro jec t ed  water use  f o r  

p o t e n t i a l  mines. 

and present  day mines of t h e  same capac i ty .  

Water Use and Po l lu t ion  from Mining.) 

Rough comparisons can be made between p o t e n t i a l  mines 

(See the s e c t i o n  02 

An 800 TPD mine i n  t h e  MacNIillan Tungsten Property would 

use about 2415 gal./min. o f  which 109’gal/min. would be make up water. 

(# 39 ). 

Any mafior developments i n  t h e  mining i n d u s t r y  w i l l  probably 

r e q u i r e  a new power source.  

in t h e  southeast: po r t ion  of t h e  T e r r i t o r y ,  hydro developments w i l l  

probably be as c:lose t o  these  si tes as poss ib le .  

Since most of t h e  major developments are 

-r - 

Smelting 

Kaiser i s  consider ing Whitehorse as a si te  f o r  a new aluminum 

.-- 

smelter. A new power development would be e s s e n t i a l  t o  t h i s  p r o j e c t  

t o  supply t h e  pro jec ted  power needs of about 300 MW. The smelt ing 

process i t se l f  would not  r e q u i r e  water except f o r  t h e  use  of cool ing 

water i n  some a u x i l i a r y  f a c i l i t i e s .  

f o r  domestic s a n i t a r y  purposes i n  t h e  p l a n t .  

Most o f  t h e  water w i l l  be used 

Estimat:ed potab le  water demand i s  410,000 U.S.  gal/day a t  

first,  increas ing  t o  800,000 U/S. gal/day when t h e  smel te r  is f u l l y  
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opera t iona l .  

t rea tments  before  being discharged i n t o  the  pub l i c  sewer system. 

All1 water used would go through primary and secondary 

Mineral1 supp l i e s  f o r  t h e  p l a n t  would be imported through 

Skagway. If approval is  given, t h e  p r o j e c t  would t ake  about seven 

years  t o  complete, and would have a cons iderable  socio-economic- 

environmental impact on t h e  Yukon. 

Several1 proposals  have been. made for smelters u t i l i z i n g  l o c a l  

ore, but u n t i l  r e c e n t l y ,  t h e  known a r e  r e se rves  i n  t h e  Yukon could 

no t  support  such a development. 

Selwyn Range maY i n s t i g a t e  f u r t h e r  i n v e s t i g a t i o n s  i n t o  a l o c a l  o r e  

smelter, which would i n  t u r n ,  requixe a new power source.  

The lead-zinc d i s c o v e r i e s  i n  t h e  
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(iv) 

This section will summarize the general environmental impacts 

- Environmental Impact o F Mining 

of mining, with special emphasis on water use and pollution from base 

metal mines. 

Mining causles overall aesthetic deterioration in the area 

of operation, often accompanied by far reaching effects caused by 

contamination of watercourses. Local effects include: 

- abandoned exploration and mine sites often littered 
with man-made debris. 

- large scale vegetation cle.aring, often larger than can be 
justified by the size of t'he operation. 

- disturbance of local wildlife 
I 

- increased dust from roads and clearings 

- added loss of vegetation from abandoned equipment, (gas 
leakage and leached substances from machine parts ). 

Most ecosystems in the Yukon are less complex than those to 

the south, and brief local disturbances may have more pronounced, 

longer lasting effects than a similar disturbance in more temperate 

regions. 

(a) 

Detailed information on mine wastes is submitted monthly 

Water Use and Water Pollution in the Mining Industry. 

and annually by each mining company to DIAND. 

is available in data form only, in open files and/or in the Naquadat 

computer. A few studies on water use and waste management in base 

metal mines have been published (see bibliography), although no pub- 

lished information on Cassiar Asbestos and Tantalus Butte Coal Mines 

Most of this information 



- 70 - ' I  
i 
I 
1 
1 

I 
I 
1 
1 
1 
1 

was loca ted .  

The t h r e e  main sources of  water contamination i n  base  metal 

mine-mill developments are: mine water,  process  (mi l l )  water , and 

su r face  drainage.  

Contamina.t,ed mine water can o r i g i n a t e  from groundwater seepage 

through t h e  mine, use  and discharge of water,  seepage from and through 

hydraul ic  b a c k f i l l  t a i l i n g s  and drainage through open p i t s .  

Mi l l ing  water may be f r e s h  and/or recyc led .  The f l o t a t i o n -  

e x t r a c t i o n  method used by Yukon's base metal mines in t roduces  chemical 

reagents ,  d i sso lved  metals and s o l i d  wastes ( t a i l i n g s )  i n t o  t h e  water. 

This water must be t r e a t e d  before  being re leased  and/or he ld  indef-  

i q i t e l y  i n  t a i l i n g s  ponds. 

In a r e a s  of exposed su lphide  bear ing rocks,  ox ida t ion  occurs  

lead ing  t o  t h e  formation o f  ac ids  and t h e  subsequent leaching o f  metals. 

Surface water passing over such a reas  becomes contaminated wi th  ac id  

and metals.  

handling fac i l i t i es ,  m i l l  a r eas ,  haul  raods ,  waste p i l e s  and o r e  

s tock p i l e s .  

This can occur i n  any exposed area, bu t  i s  common around 

Another source o f  water p o l l u t i o n  i s  seepage o f  contaminated 

water from t a i l i ngs ;  ponds i n t o  nearby water bodies .  

1. Whj.tehorse Copper Mines Ltd. ( f i g s .  l a  & b) 

Whitehorse copper uses  a conventional f l o t a t i o n  c i r c u i t  for 

- 

e x t r a c t i n g  a s i n g l e  copper concent ra te ,  with an e f f i c i e n c y  of about 88%. 

Overall  water requirements a r e  about 8 . 6 4  Fllitres pe r  day (Flld), 

(1.9 Mgd); 2 blld,(.44 Mgd) i s  pumpe4d from t h e  Yukon River, .41 Flld, 
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MIME 

S E E P A G  

440,000 g.p.d. 

90,000 g.p.d. 

E 40,000 9.gi.d 

P R O C E S S  L O S S E S  + 
4,000 9.p.d. 

S E E P A G E  
4+--- 

43,000 9.p.d. 

MILL. 
i E C Y C L E  RATIO -55% 

- 
1,186,000 4.p.d. 

T A I L I N G S  
POND 

-- 
CRATER 

A R E A  130 A C R E S  
598,000 g.p.d. 

SEEPAGE T O  CRATER L A K E  

S U ’ R F A C E  D R A I N A G E  

2 4 5 , 0 0 0  9 .p .d .  

E V A P . - P P T  N .  40,000 9 .p .d .  

T O  T A l L l N G S ~ 9 0 , O O O g . p . d .  

- FIGURE 1B Source:#37. 

VVHITEHORSIE COPPER MINE 

E X I S T I N G  WATER BALANCE 
L .. , .. 
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(.09 Mgd) comes from the  mine, and 3 Mld (.66 Mgd) i s  recyc led  from t h e  I 
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t reatment  system. 

M i l l  Water 

Average waste stream discharge i s  about 5.41 M1 (1.19 Mgal). 

-- 

The water i s  s l i g h t l y  a l k a l i n e  and conta ins  about 1706 Tonnes (1875 T) 

dry  weight o f  t a i l i n g s  i n  s l u r r i e d  form. Mine t a i l i n g s  are n o t  used 

for b a c k f i l l ,  so t h e  t o t a l  volume of t a i l i n g s  i s  .deposi ted i n  t h e  

t a i l i n g s  pond. 

ab le  t o  handle t h e  waste, however, i ts t reatment  c a p a b i l i t y  may de- 

A t  t he  present  t ime, t he  t a i l i n g s  pond i s  s t a b l e  and 

c rease  as p o t e n t i a l  s to rage  volume decreases .  

Mine Water 

409,140 l i t r e s  (90,000 ga l lons)  of water p e r  day i s  used 

without t reatment  i n  t h e  m i l l .  188,134 l i t res  (40,000 ga l lons)  per 

day of t h i s  i s  from seepage i n t o  t h e  mine. 

a low ac id  generat ion p o t e n t i a l ,  a Eavourable condi t ion  from t h e  s tand-  

The water i s  a l k a l i n e  with 

poin t  o f  waste management. 

Surfacce Dirainaee 

Due t o  t h e  s i laceous/ l imestone composition of t h e  h o s t  rock 

i n  t h e  Whitehor:;e Mine a rea ,  problems assoc ia ted  with s u r f a c e  water 

contamination are un l ike ly .  

Cra t e r  Lake is  unknown, and it i s  recommended t h a t  some of  t h i s  pot-  

e n t i a l l y  l a r g e  runoff  be  d ive r t ed  away from Crater Lake i n  case  

The amount o f  su r face  dra inage  i n t o  

sur face  water contamination becomes a problem (h' 37) .  
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2.  Anvil Mining Corporation Ltd. ( f i g s .  2a F7 b) 

Anvil Nine has experienced severa l  water contamination problems 

stemming from t h e  ac id  forming na tu re  o f  t he  bedrock and seepage from 

t h e  t a i l i n g s  pond. 

A conventional lead-zinc ex t r ac t ion  f l o t a t i o n  c i r c u i t  i s  used 

with recovery e f f i c . i enc ie s  o f  77.5% f o r  z inc and 87.5% f o r  lead .  

Cyanide and copper containing reagents  used i n  m i l l i n g  r equ i r e  s p e c i a l  

removal methods i n  t h e  waste t reatment  process.  

The mil!1 r equ i r e s  28 Mld, ( 6 . 0  Mgd) o f  water ,  which i s  pumped 

from Rose Creek,. Very l i t t l e  i n t e r n a l  r ecyc l ing  o f  water i s  done. 

M i  11 Water 

Water r ecyc l ing  i s  appl ied  i n  t h r e e  p l aces :  

(i) dus t  c o l l e c t i o n  system water 

( i i )  water from var ious  lead  t reatment  machinery 

. ( i i i )  water used f o r  z inc  spraying 

About ‘7890 Tonnes . (8700 T:I’ d ry  weight of t a i l i n g s  are re leased  

t o  t h e  pond. 

Mine Water 

A l l  water from t h e  mine i s  pumped t o  t h e  t a i l i n g s  pond v i a  

t h e  o ld  Faro CreeK bed. This water is  probably a c i d i c  and conta ins  

high sulphur  and i r o n  concent ra t ions .  

Surface Drainage 

The Anvil Mine i s  s i t u a t e d  on a h i l l ,  and d r a i n s  i n  t h e  

d i r e c t i o n  of  Rose Creek. Most o f  t h e  contaminated dra inage  runs t o  

the  t a i l i n g s  po.nd, but some contaminated water flows i n t o  Rose Creek. 

In 1975,a breach oE t h e  t a i l i n g s  poiid dyke occurred r e s u l t i n g  i n  some 
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(IDRAINAGE 1 

94,000 g. 

I 

d. 

I 

 ROSE C R E E K  -1 

M I L L  
8,000 t.p.d. 

(10,000 1.p.d - 1974) 

-7 

5,400,000 g. p.d. 

6,000,000 q.p.d.1 

-5,400,000 9.p.d.- 6,960 t.p.d. T A I L S  

-6,000,000 9.p.d. -  8,700 t.p.d.1 T A I L S  

LOSS TO T A I L I N G S  

348,000 9.p.d. 

SE E PA G E 
500,000 g.p.d. 

E V A P  - PPTN. 

14,000 9.p.d. 

500,000 

N O T E :  F I G U R E S  SHOWN F O R  
-5.13 k!G D 8,000 t.p.d.; I3RACKETS 

I N D I C A T E  T H O S E  F O R  ( -5 .73  M G D )  
10,000 1 .  p.d. 

T O  R O S E  CREEK 

FIGURE 2B Soiirce : #37. - 

A N V I L  MIME W A T E R  B A L A N C E  
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contamination of adjacent  su r face  drainages before  t h e  breach was 

r epa i r ed .  ' 

M i  sce 11 aneous Waste -- 
Sani ta ry  waste i s  disposed of  i n  s e p t i c  tanks.  

The Fixro Creek d ive r s ion  has  experienced s e r i o u s  e ros ion  problems 

r e s u l t i n g  i n  high suspended s o l i d s  1.evels i n  t h e  North Fork of Rose 

1 
I 
.I 
I 
I 
I 
I 
1 
1 
I 

Creek. This  p:cobl.em has been p a r t i a l l y  solved by s t r u c t u r a l  modif- 

i c a t i o n s  t o  t h e  d ive r s ion  channel.  

Waste Disposal and Treatment -- - 
The Anvil. t a i l i n g s  pond dam w a s  cons t ruc ted  from t a i l i n g s  

sand, and is  considered uns tab le .  In  t h e  event of a seismic d i s t u r b -  

ance,  t h e  t a i l i n g s  sand may l i q u i f y  causing t h e  dam t o  co l l apse .  

t a i l i n g s  s l ime thatt would be r e l eased  would cause i r r e p a r a b l e  damage 

t o  t h e  l o c a l  water systems. 

The 

The t a i l i n g s  pond i s  t h e  ctnly means o f  waste t rea tment  a t  

t h e  Anvil Mine:, and u n t i l  r e c e n t l y  it was not  e f f i c i e n t l y  s t a b i l i z i n g  

ox id izab le  compounds or  causing sedimentation o f  meta ls  

S t r u c t u r a l  modific.ations i n  t h e  pond have p a r t i a l l y  solved t h i s  problem. 

and slime. 

Another c:oncern has been t h e  leakage of  a c i d i c  t a i l i n g s  through 

t h e  dam and i n t o  Rose Creek. S t r u c t u r a l  modif icat ions t o  t h e  dam have 

p a r t l y  solved t h e  problem, but  containment of wastes i s  going t o  be an 

expensive process  once t h e  ,mine ceases  opera t ions .  

Several  improvements w i l l  be needed t o  e l imina te  t h e  major 

problems assoc ia ted  with t h e  Anvil mine, inc luding:  
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- i nc reas ing  use of  recycled water 

- c o l l e c t i o n  and treatment: o f  t a i l i n g s  

- i d e n t i f i c a t i o n  and cont ro l  o f  contam 

- s t a b i l i z a t i o n  of  the  ta i .1ings dam 

seepage 

na ted  su r face  drainage 

3 .  Unlitell - Keno H i l l  Mines ( f i g s .  3a & b) 

Keno H i 1 1  Mine uses a conventional f l o t a t i o n  c i r c u i t  t o  extract  

lead ,  z inc  and s i l v e r .  The use o f  cyanide-containing reagents  nec- 

essitates s p e c i a l  waste t reatment  methods. 

No f r e s h  water source i s  used i n  t h e  mine. O f  t h e  681 900 l i t r e s  

p e r  day (150,000 gpd) o f  water requi red ,  354 588 lpd .  (78,000 gpd) 

comes f r o m  i n t e r n a l  recyc l ing  and 327 312 l p d .  (72,000 gpd) from t h e  

Elsa mine. 

M i  1 1 Wa.t er -. 

Two waste streams leave t h e  Elsa M i l l :  187 295 lpd (41,200 gpd) 

of water and 238 Tonnes p e r  day. (263 tpd)  dry  weight of  t a i l i n g s  goes 

t o  t h e  pond, and 141 016 l p d .  (31,020 gpd) o f  water and 47 Tonnes p e r  day 

(52 tpd)  of t a i l i n g s  goes t o  t h e  Husky Mine f o r  u se  as hydraul ic  

b a c k f i l l .  

for removal o f  metals. 

The nehtral  pH of m i l l  water r equ i r e s  a l k a l i n e  t reatment  

Mine Water 

Most mine >water i s  not  a c i d i c  but  does conta in  moderate t o  

- 

heavy concent ra t ions  of  metals.  

Surface Drainage 

Because t h e  drainage p a t t e r n  of  t h e  a r e a  has  not  ye t  been 
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5 7 , 6 0 0  p d. 

I 144,500 9.p.d. 

31,020 g.p.d. 

72,900 g.p.d. I 3 E L S A ,  M I L L  / ~ & - o s s E s  
980 g.p.d. 

SURFACE DRAINAGE 

400,000 g.p.d. is 40,900 g. p. d .  

SEEPAGE 
TAILINGS POND 

E V A P -  pp-r N .  
55,130 9.p.d. 

AVERAGE D E C A N T  

149,650 g.p.d. 

T OTA L 
DISCHARGE TO 

RECEIVING STREAMS 

28,500 g.p.d. 

423,250 9.p.d. 

1:  - FIGURE 3B Source: #37. 

UNITED KENIO HILL MINES 
I M T E : G R A T E D  VdATEF? B A L A N C E  
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I 
defined,  many poss ib l e  sources of  su r face  contamination have not  been 

i d e n t i f i e d .  Contamination probably occurs  i n  areas of  waste p i l e s ,  

handling f a c i l i t i e s  and s to rage  p i l e s .  

Porcupine Creek has been d ive r t ed  away from t h e  t a i l i n g s  a r e a ,  

and flows with E r e f a l t  Creek through the  Elsa  mining area .  

Creek i s  contaminated with su lpha te ,  metals and sulphur  s o l i d s ,  and i s  

being d ive r t ed  t o  t h e  t a i l i n g s  pond f o r  t reatment .  

B r e f a l t  I 
I 
I The present  drainage system does not e f f e c t i v e l y  d i r e c t  water 

i n t o  t h e  t reatment  systems (# 37 ). 

I 
Waste DisDosal and Treatment 

About 1. 090 320 lpd .  (420,000 gpd) o f  mine water ,  h igh  i n  

metals  and suspended s o l i d s  i s  discharged without t rea tment .  

roximately 227 Tonnes 

(42,250 gph) of  e f f l u e n t  a r e  discharged f o r  containment. 

pond has undergone r ecen t  s t r u c t u r a l  modif icat ions for  s t a b i l i z a t i o n ,  

bu t  t h e  ta i l ing : ;  a r e  i n  need o f  f u r t h e r  a l k a l i n e  t rea tments  t o  remove 

App-- 

(250 tons )  of  t a i l i n g s  and 192 068 lpd .  I 
I The t a i l i n g s  

1 
metals. 

Several  streams downstream of t h e  mine show high t u r b i d i t y ,  

co lo r  and high metal conten t ,  probably due t o  contamination from t h e  

t a i l i n g s  pond and :Some o the r  unknown sources.  The lack  of  information 

on contamination sources  is  o f  primary concern i n  waste management 

a t  Keno H i l l  Mines, (# 37). 

I 
I 

. .  .j 
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(v) - Oil and Gas 

All aspects of the Oil and Gas industry are administered by 

the Oil and Minerals Division, DIANDi. 

The oil. and gas industry in the Yukon is small, with only 

one operating gas field (1975) at Beaver River. Several potential 

well sites have been discovered, but it is not yet economically feasible 

to put them into production; (table 7). Map 16 shows the location of 

the Beaver River Well operation. 

Pipelines 

The on1.y pipeline in operatlan in the Yukon today is a four 

inch gas pipeline that parallels the White Pass and Yukon Route railway 

to Skagway. 

Canol Pipeline. 

It is the last operating section of the old wartime 

Several major pipelines have been proposed for the Yukon, but 

it is beyond the scope of this study to go into them in detail. The 

reader is referred to the bibliography for an up-to-date list of 

information associated with the various proposals. 

amount of work has already been completed, but data gaps still exist 

A considerable 

concerning possi.ble environmental impacts. 

The following problems are of particular concern: 

- construction on permafrost 

- drainage disruption related to the characteristic shifting 
drainage patterns in small streams. 

- effects of stream crossings of fish and other water life. 

disruption of  land wildlife - especially migration routes - 
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Table 7 -- 

Yukon O i l  and - Gas Information 

Yukon Territory 
Gas Discoveries 
Canada Southern 
et 21 North 
Geaver M 1-27 
Cance River 
Chance M J-19 

1-27-60- 
10-1 24-00 

Suspended Extension 
Test Gas 
Well 
Gas 8. Oil 
Discovery 

Middle Carbonate 24-03-63 29-09-64 
Devonian 

AOF i .5 
M,VCFD 

J-'I 9-66- 
10-1 37-30 

Po tent ia I 
Gas h Oil 

.Chance and Sandstone 12-12-67 17-02-68 
Perrno Penn h Lime- 
Alder stone 
Mississippian Sandstone 12-06-68 10-03-69 
B Nahanni 8 Carbo- 

nate 

DST E.52 
MMCFD 

Pan Am Beaver 
River YT G-01 

G-01-60- 
70-124-15 

Gas Well Gas 
Producer 

AOF 6.77 
ML!CFD 
AOF 59.54 
MMCFD 
DST.3.3 
MMCFD 
11 60' oi l  

Socony Mobil 
WM Chance M 
G-08 

G-QB-66- 
10-1 37-30 

Potential 
Oil Well 

Gas 8 Oil 
Discocxy 

Lower Cret. Sandsione 04-12-64 15-02-65 

Carbonif- Sandstone 
erous 
Hart River 
Carbonif- Sandstone 04-08-64 08-08-65 
erous 
Hart River 
erous Sandstone 11-1 2-63 27-03-64 
Hart River 
Carbonif- 
Miss. Dev. Sandstone 
Cretaceous Sandstone 30-05-59 25-05-60 

Socony Mobil 
W>4 Birch YC 

Socony Mobil 
WM Blackie M 

8-34 

NO. 1 M-59 

8-34-66- 
10-1 36-45 

Potential 
Gas Well 

Gas 
Discovery 

DST 7.3 
MIVCFD 

M-59-66- 
00-.137-00 

Potential 
Gas Well 

Gas 
Discovery 

DST 2.5 
Mh4CFD 

WM Chance YT 
NO. 1 M-08 

M-116-60- 
10-137-20 

Potential 
Gas or Oil 
Well 

Gas & Oil 
Discovery 

11 / E ; "  Chck 
5 Mb:CFD 
10.5 bSl/d Carbonif- Sandstone 

erous 
Miss. Dev. Sandstone 

Source: #45. 
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of big game species 

- socio-ec:onomic effects on1 native peoples, and Yukon com- 
mun i 1: i e 5; 

The Mackenzie Valley pipeline was the first major pipeline 

proposal for the Canadian north, and a substantial amount of 6ocio- 

I economic and environmental research has been done in connection with it. 

However, since this proposal no longer seems viable, the routes out- 

lined in Map 1621 hold the most potential for development. 

Highway route has  received the most attention recently. 

The Alaska 

Studies done in association with pipeline proposals have 

supplied a substantial amount of recent general information on the Yukon, 

but a lot more information is required before meaningful predictions 

. can be made about socio-economic and environmental impacts related 

to construction and resource developments. 
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(B)' Tolurism and Recreation -- 

Tolurism is t h e  Yukon's second major i ndus t ry  and although 

it i s  seasonal ,  i t s  steady growth i s  helping t o  balance out t h e  uneven 

growth p a t t e r n  o f  t h e  mining indus t ry .  

The Yukon's two important t o u r i s t  a t t r a c t i o n s  are i t s  unspoiled 

wilderness and i t s  gold rush h i s t o r y .  Most tourism is  concentrated 

on t h e  major roads,  e s p e c i a l l y  on t h e  "gold rush loop" from Skagway 

t o  Whitehorse, Dawson and Anchorage with connecting f e r r y  systems 

between Alaska and B.C. p o r t s  t o  t h e  south. 

The Parks and Reserves system i n  t h e  Yukon i s  s t i l l  i n  i t s  

infancy, with the .  only protected areas being Kluane National Park, 

McArthur Game Sanctuary, Fishing Branch Game Reserve and p a r t  o f  t h e  

Peel River Game Reserve (refer t o  b'lap'l) . 

rast undeveloped 

(a) 

The Yukon c o n s i s t s  l a r g e l y  o f  

W i  1. de rne  s s Res our  c e s -- 
i lde rne  s s 

areas o f t e n  untouched by man. About 90% of a l l  r e c r e a t i o n a l  a c t i v i t y  

i s  concentrated i n  v a l l e y  bottoms, centered on t h e  "major water bodies.  

Big game hunting, mountain climbing and animal s tudy are t h e  only 

s i g n i f i c a n t  upland ac t iv i t i e s .  

Many r ive r s  are access ib l e  and l a r g e  enough f o r  boa t ing , ' and  

most water bodies  provide exce l l en t  f i sh ing .  

most valuable  t o u r i s t  water body, and i n  1972 an estimated 2500 people 

t r a v e l l e d  from Whitehorse t o  Dawson b:y boat. 

The Yukon River i s  t h e  

(The numbers have probably 

increased s ince  then . )  
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The us(: o f  rivers for recreation is discussed in more detail 

in the Water Us(: section and the Spclrts Fishery is discussed in the 

Fish and Fisheries section. 

The wildlife of the Yukon provide an important consumptive 

and non-consumptive resource, as discussed in the section on Wildlife. 

(b) Parks, and Reserves -- 
Map 1 shows the location of existing parks and reserves in 

the Yukon. Good protective representation o f  the Yukon's wilderness 

features does not yet exist. The growing demand of Yukon residents for 

accessible reserved recreational areas, and the rising importance of 

the tourist industry has lead to the Department of Tourism's proposal 

of a Territorial Parks Plan geared to protect important features of the 

Yukon, (Map 17 ) . 
An important aspect of this parks plan is the "multiple 

use concept'' on which it is based. 

within Parks would range from total protection, to extensive integrated 

resource sharing with various industries. In this way, non-conflicting 

resource development and/or use would not be eliminated from areas set 

aside for recreational use. 

related to the lack of a diversified eGonomic base in the Yukon, and 

is designed to promote the expansion of the Yukon's economic base while 

Under this plan, resource protection 

The multiple use concept is closely 

at the same time, preserve its wi1de:niess character. The major 

problem will be in 

the Yukon is in the favourable positfion o f  being able to plan and 

and develop a model parks system without the burden of having to 

deciding which resource uses are compatible, but 
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PROPOSED ' PARKS 

SOURCh - 55 

LEGEND 

I. Kusowo Loke 

2. Mi/hoven Bay 

3. froncis Loke 

4. €the/ Loke 

5. Arctic Circ/e Crossing 

6. Hersche/ /s/ond 

7. Tombstone Mountoin 

8. f i r t h  River 

9. Bobboge River f o / / s  

IO. Fishing River Bronch 

A. Lorsen Lake Hot Springs 

8. Coal  River Hot Springs fdormont) 

C. Kee/e Peok 

D. Wolverine Creek 
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integrate a large number of previous unplanned systems. 

The untouched wilderness character of the Yukon is of particular 

value for scient:ific study. 

the world where the Study of natural ecosystems is possible .Map 18 

shows proposed IBP (International Biological Program) reserves selected 

to preserve landmark ecosystems for scientific study. The Sigma 

report briefly dlescribes the characteristics of each area and the reader 

is referred to this report for further information. 

The Yukon is one of the few areas left in 

( c )  Historic Resource 

The Yuk.on tourist industry depends heavily on its gold rush 

-- 

history,but interest in its archeological and fur trading past are 

of growing importance. 

Table summarizes most of the historically important sites, 

and map 17a integrates these sites in'.four proposed systems: 

Hudson 

Trading System; and the Haines Junction System. These systems, if 

integrated into the Parks and Tourism industry, would provide basic 

themes upon which plans for preservation and restoration, and tourism 

the 

Bay Co. Trade System (HBC); the Gold Rush System; the Campbell 

promotion and use could be based. 

Map 19 shows the areas of archeological interest in the Yukon. 

Of primary importance are'the sites in the Old Crow area which indicate 

that people did migrate from Asia to the ice free areas of the Yukon 

before or during the last glaciation. 

20,000 years. 

of the Territory contain relics from Indian tribes that inhabited the 

Some relics appear to date back 

Other sites in the south-central and southeast portions 
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Map 18. 

PROPOSED 1BP ECOLOGICAL RESERVES 

N O T E  
I 

2 NUMflERS USE0 ARE I6P REFERENCES 

INFORMA llON OHTAINED FROM CANADIAN COMMITTEE 
FOR IBP AND LAND USE MAPS, 

Source : H7d 
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blap 19. 

ARCHAEOLOGICAL SITES 

A LARGE STRATIFIED SITES I INFORMATION OBTAINED FROM ARCHAEOLOGKAL 

KNOWN ARCHAEOLOGICAL SITES SURVEY FOR SOUTH AND FROM PIPELINE STUDY 
FOH NORTH 

2 NO EXPLOR4TION W S  B E N  MADE NORTH AND EAST 
OF TESLIN AND YUKON RIVERS AMJ W T W  OF 

a9 NINE KNOWN ARCHAEOLOGICAL SITES 

Sourcc: N7d PORCUPINE RIVER 
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a r e a  before  t h e  a r r i v a l  o f  white men. 

A t  t h e  present  time, archeollogical f i n d s  are p r imar i ly  o f  

s c i e n t i f i c  i n t e r e s t ,  but they could be in t eg ra t ed  i n t o  the  o v e r a l l  

t o u r i s t  indus t ry .  

a r t i f a c t s ;  a problem o f  increas ing  importance as access  t o  remote areas 

becomes a v a i l a b l e  t o  more people.  

Care must be taken t o  prevent unlawful removal o f  

The f u r  t r a d i n g  indus t ry  played an important r o l e  i n  opening 

up t h e  Yukon. 

waterways, e s p e c i a l l y  the  Porcupine-Peel 

Rel ics  o f  f u r  t r a d i n g  se t t l emen t s  are found along t h e  major 

and Yukon' River systems. 

The Gold Rush era provides  t h e  b a s i s  upon which a l a r g e  p a r t  

o f  t h e  tourism indus t ry  depends. 

from t h e  south B.C. coas t  v i a  f e r r y  to Skagway, t r a i n  t o  Whitehorse, 

road t o  Dawson and then i n t o  Alaska lor back t o  B.C.,  i s  centered  around 

t h e  towns and country assoc ia ted  w i t ' h  the' Gold Rush. The Gold Rush 

System Park  p lan ,  i f  implemented, would work towards r e s t o r i n g  and 

preserv ing  t h e  cha rac t e r  and r e l i c s  o f  t h e  e r a .  Res tora t ion  o f  bu i ld-  

i ngs  i s  ongoing i n  Dawson C i ty  and Whitehorse, and much of t h e  t o u r i s t  

a c t i v i t y  i n  t h e s e  major towns revolves  around t h e  Yukon's Gold Rush 

h i s t o r y .  

The major t o u r i s t  t r a n s p o r t a t i o n  rou te s ;  

I ,  

(d) Tour i s t  Services  

Tourism i s  t h e  Yukon's second major i ndus t ry ,  with a revenue 

- 

of  about $25 mi l l i on  a year.  

c a r ,  15% by a i r  and 10% by bus,  but  t h e  P a r k s  'Branch hopes t o  inc rease  

t h e  number o f  package t o u r s  by bus. 

About 75% of  the  t o u r i s t s  a r r i v e  by 
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The seasonal nature of the industry poses a problem in ac- 

commodation, especially in Whitehorse and Dawson. Hotels are usually fully 

booked during the tourist season but almost vacant during the winter. 

It is economically difficult to run a successful hotel operation based 

on four or so months of revenue, but the fact remains that if the 

Yukon's tourist industry is to grow, more seasonal accommodation will 

be required. 

Map 20 and table 9 show the locations and status of campsites 

in the Yukon. 

very crowded during the summer months. 

The campsites are of excellent quality but are usually 

Gold Rush tours and wilderness camping are heavily promoted 

in the Yukon, but provision for preservation of the resources used 

does not exist. Little attempt is made to integrate the Gold Rush 

tours with fishing, wilderness camping and hiking, wildlife observation 

etc., so full use of the tourism resources are not being made. 

Planning for Parks and Tourism is essential, because in the 

near future, conflicting resource developments are going to threaten 

the quality and quantity of resources available to tourists and residents. 

Lack of workable plans and goals for the recreation and tourism in- 

dustry will weaken arguments for preservation of tourist and rec- 

. I \ .  
reational resources. 

Table 11, in the Water Use Section, summarizes the effects .ha 

proposed power d.eve1opment.s would have on tourism and recreation resources. 

It is very likely that several power projects will be implemented in the 

near future, it is a matter of deciding which will be the least detri- 

mental to the envirsonment and most beneficial to the economy. 
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e Table 9 

Campgrounds 

1 
1 
I 
1 
1 
I 

# Name Services  Avai lable  

1. 

2.  

3. 

4 .  

5. 

6 .  

7. 
8 .  

9. 

I i n  
I 

,1 

1 V .  

11. 

12. 

I 
1 

13. 

14. 

15. 

i 16. 

17. 

18. 

19. 

20. 

21. 

22. 

.: . . Watson Lake 

Big Creek 

Rancheri a River 

Swift  River 

Morley River 

Tes l in  L,ake 

i .- Squanga Lake 

Judas; Creek 

Marsh Lake 

Wolf Creek 

Jackson Lake 

Kiisawa Lake 

Mendenhall Creek 

O t t e r  Fa l l s  

Pine Creek 

Sul ph.ur Lake 
K1uan.e Lake 

Goose Bay 

Burwash Flats  

Lake Creek 

Snag Junct ion 

Lake LaBerge 

45 spaces,  w e l l  water ,  dump s t n .  

30 spaces,  f i s h i n g .  

30 spaces,  dump s t n . ,  f i s h i n g .  

10 spaces,  lunch s top ,  f i s h i n g .  

30 spaces,  f i s h i n g .  

30 spaces ,  dump s t n . ,  f i s h i n g ,  boat ing.  

30 spaces ,  dump s t n . ,  f i s h i n g ,  boat ing.  

30 spaces.  

30 spaces,  well water ,  dump s t n . ,  f i s h i n g ,  
boat ing,  beach. 

60 spaces ,  dump stn., 1 2  mi les  from 
Whitehorse. 

20 spaces ,  t u r n  l e f t  f o r  7 m i . ,  lunch s top ,  
f i s h i n g ,  easy d r i v e  t o  Whitehorse. 

40 spaces,  t u r n  l e f t  f o r  15 miles, t o  
Kusawa and Takhini R .  campsi tes ,  boat ing,  
f i s h i n g ,  beach, boa t  ramp. 

30 spaces .  
10 spaces,  t u r n  r i g h t  f o r  17 m i .  t o  Otter 
Fa l l s  campground, scenic  area. 

30 spaces,  well water ,  dump s t n . ,  f i sh ing .  

10 lunch s top  s i tes ,  boa t ing ,  f i s h i n g .  

40 spaces,  dump s t n . ,  s c e n i c  area, boat ing,  
f i s h i n g  . 
10 lunch s t o p  s i t e s ,  boa t ing ,  f i s h i n g .  

30 spaces,  w e 1  1 water . 
30 spaces ,  well water. 

20 spaces,  dump s t n . ,  f i s h i n g .  

60 spaces ,  well water ,  dump s t n . ,  f i s h i n g ,  
boat ing , beach. 
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Table 9 con ' t  

23. Fox Lak:e 

24. Twin Latke 

25. 

26. 

27. 

28. 

29. 

30. 

31. 
32. 

33. 

34. 
35. 

36. 

37. 

38. 

39. 

Tachun Creek 

Mint0 Landing 

Ethel  Lake 

Moo:;e Creek 

K 1  oridi k.e 

Yukon River 

Simpson Lake 

Frances Lake 

Ross River 

Fisheye Lake 

Drury Creek 

Litt:le Salmon 

Kattil een Lake 

Dezatdeash Lake 

Tombstone 

40 Ogi jlvi E: 

41. Quiet Lake 

42. Tagi s h  Bridge 

501 spaces,  dump s t n . ,  f i s h i n g ,  boat ing,  beach. 

10 sunch s t o p  s i tes ,  f i s h i n g ,  boat ing.  

40 spaces ,  f i s h i n g .  

101 lunch s t o p  s i tes ,  f i s h i n g .  

201 spaces,  f i s h i n g  boat ing.  

501 spaces ,  f i s h i n g .  

501 spaces ,  1 2  miles  t o  Dawson City.  

20 spaces,  ac ross  r i v e r  from Dawson City.  

20 spaces,  f i s h i n g ,  boat ing,  beach. 

20 spaces ,  f i s h i n g ,  boa t ing ,  beach. 

20 lunch s t o p  si tes.  
15  spaces,  f i s h i n g ,  swimming, no boat ing.  

20 spaces,  f i s h i n g ,  boat ing.  

20 spaces,  f i s h i n g ,  boat ing,  beach. 

20 spaces,  f i s h i n g ,  boa t ing ,  beach, boat ramp. 

12  lunch s t o p  si tes,  f i s h i n g ,  boat ing,  boa t  
ramp. 

10 stalls, f i s h i n g .  

10 s ta l ls ,  f i s h i n g  1 m i l e .  

10 spaces,  f i s h i n g ,  boat ing.  

30 spaces,  well water, dump s t n . ,  a l l  f a c i l i t i e s ,  
boat ing,  f i s h i n g  from bridge.  

Source: "Hospi ta l i ty  Yukon". A brochure a v a i l a b l e  from "Yukon House" 

i n  Van.couver . 
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N e w  mining and t r a n s p o r t a t i o n  developments w i l l  i nc rease  

access i n t o  a reas  previously not  used by t o u r i s t s ,  (e.g. t h e  Dempster 

Highway and access  roads t o  t h e  MaclYiIlan Pass a r e a ) .  

increased access  can only be guessed a t  s ince  l i t t l e  r e sea rch  has  

been done on t h e  sub jec t .  For example, t he re  appears  t o  be no plans  

f o r  p ro tec t ing  h i s t o r i c  ar t i facts  and t h e  f r a g i l e  northern environment 

The impact o f  

of t h e  Porcupine River Basin from r e c r e a t i o n i s t s  us ing  t h e  Dempster 

Highway. 

In  summar,y, t h e  tourism and r e c r e a t i o n  indus t ry  i n  t h e  Yukon 

i s  becoming inc reas ing ly  important i n  s t a b i l i z i n g  t h e  f l u c t u a t i n g  mining. 

economy. 

However, the  lack  of an in t eg ra t ed  workable plan f o r  develop- 

ment and preserva t ion  o f  tourism and r ec rea t ion  resources  may put  t h e  

indus t ry  i n  an unfavourable p o s i t i o n  when dec i s ions  on general  

resource develolpment i n  t h e  Yukon a:re made. 

I 
I 
I 
I 
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(C) Water Use --- 
Only a small portion of the Yukon's vast water resources 

are being used at the present time for power, industry and domestic 

purposes. The future development of industry in the Yukon may well 

depend on its ability to obtain efficient and economical power. 

Construction of transportation routes and pipelines are important 

present and potential industries, and the impact of these developments 

on the water resource constitutes a form of water use. However, the 

increasing demand for the water resource in its natural state for 

fisheries, recreation and tourism must be taken into consideration. 

This section will concentrate on direct use of water for 

power, domestic: and recreation purposes. 

water by mining, construction and fisheries are discussed elsewhere 

in this report. 

The use af and effects on 

ici) Power 

The present power system in the Yukon is limited but adequate 

--- 

for the demand. 80% of the power is generated and supplied by the 

I 
I 
I 
I 
I 
I 

Northern Canada. Power Commission, a federal crown corporation res- 

ponsible for power in the Yukon and Northwest Territories. The re- 

maining 20% is supplied by the Yukon Electric Company, a subsidiary 

of a major international utility. 

in Whitehorse based on power purchased from the N.C.P.C. and also 

It operates a distribution system 

operates a number of small diesel power plants in several Yukon 

communities. I 

Figure 4 and table 10 show the present system's organization 
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Table ' 10 a 

Total Installed Capacitv of Present NCPC Plants 

Whitehorse 

Whitehorse 

Aishihik 

Faro 

Hydro 

Diesel 

Hydro 

Diesel 

Total interconnected system: 

Mayo Hydro 

Dawson Diesel 

Total 1nstal.led Capacity 

20.0 

18.2* 

31.0 

5 .1  

74.3 

5.1  

1.5 

80.9 bM. 

* Excludes 7.5 MW of temporary diesel  capacity 

installed since 1973. 

Source: #/ 7c.. 
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The following i s  a b r i e f  summary of  t h e  hydro p l a n t s  now i n  

opera t ion  : 

(a)  The Whitehorse Plant  is located on t h e  Yukon River a t  - 
Whitehorse Rapids (map 21). When compl.eted i n  1958, it had a c a p x i t y  

of 11 MW. Since ithen a 9 MW power unit. has been added, br inging  t h e  hydro 

capac i ty  t o  20 MW. An 18 MW d i e s e l  p l a n t  i s  loca ted  i n  a nearby bui ld ing .  

The Whitehorse hydro system suppl ies  Anvil Mines v i a  225 miles 

o f  138 kv t ransmission l i n e s .  

MW u n i t  i s  planned far t h e  near  f u t u r e .  

The Sigma study states t h a t  a f u r t h e r  20 

The Marsh Lake dam provides  flow regu la t ion  and a l i v e  s to rage  

of 900,000 acre-feet a t  an e l eva t ion  o'f 2151. 

(b) 

town on t h e  Mayo River. 250,000 ac re - f ee t  of l i v e  s to rage  i s  provided 

by t h e  Mayo s to rage  dam, and t h e  power p l an t  has an i n s t a l l e d  capac i ty  

of 5 .1  MW. 

The Ma.yo Plant  is loca ted  about 8 km (5 m i . )  from Mayo - 

(c) The Aishihik Plant  i s  t h e  most recent  a d d i t i o n  t o  t h e  - 
Yukon's power system. I t  i s  t h e  f i r s t  underground hydro development 

I 
I 
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nor th  o f  t h e  60th p a r a l l e l  i n  t h e  w s t e r n  world, and on i t s  completion 

i n  1975, it had an i n s t a l l e d  capac i ty  of 31.5 MW. 

provided by Sekulmann, Aishihik and Canyon Lakes. 

two con t ro l  s t r u c t u r e s  a t  t h e  o u t l e t s  o f  Aishihik and Canyon Lakes. 

Natural  s to rage  i s  

Flow i s  regula ted  by 

An 

1s m (60 f t . )  concre te  fishway allows f i s h  t o  move from t h e  downstream 

t o  t h e  upstream s i d e  of t h e  main con t ro l  dam. 

i s  fed  to  White1iors.e v i a  Takhini along 138 kv t ransmiss ion  l i n e s .  

Power from t h e  system 

Power Po ten t i a l  

The wild r i v e r s  o f  t h e  Yukon possess an enormous p o t e n t i a l  

f o r  power p r o d w t i o n .  

a de t r imenta l  e f f e c t  on many o the r  p o t e n t i a l l y  economically va luable  

aspec ts  o f  t h e  environment. Table 11 and Map 21  summarize t h e  major 

p o t e n t i a l  power s i t e s  and t h e  e f f e c t s  t h a t  development would have on 

o t h e r  resources .  

However, t h e  use  of r i v e r s  for power w i l l  have 

Load Pro jec t ions  - 

The mining indus t ry  uses  over h a l f  of t h e  power produced 

i n  t h e  Yukon. 

commercial demand i s  r i s i n g .  

any o t h e r  Canadian province,  which i s  understandable i n  t h e  l i g h t  of 

t h e  harsh c l imate :  !winter n igh t s  over 15 hours long and d a i l y  winter  

temperatures well  blelow f reez ing .  

With t h e  s t e a d i l y  increas ing  popula t ion ,  r e s i d e n t i a l -  

Yukoners use more power p e r  c a p i t a  than 

Any major i n d u s t r i a l  development i n  t h e  Yukon will probably 

r equ i r e  a new major power i n s t a l l a t i o n ,  f o r  example: 

- a smelter  would r e q u i r e  .SO t o  100 bllJ 
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- a pulp m i l l  would r equ i r e  about 20 MW 

- an aluminum smelter  would r equ i r e  about 300 b1W 

- compressor s t a t i o n s  f o r  t h e  proposed gas p i p e l i n e  wi l l  probably be 

run on hydro power r a t h e r  than d i e s e l  o r  gas  

By the  ear ly  19SO's, f i v e  :new mines w i l l  probably be i n  ope ra t ion  

(see t h e  sec t ion  on mining), and w i l l  r equ i r e  more power than  is  

p resen t ly  ava i l ab le .  

Any major i n d u s t r i a l  o r  mining development w i l l  b r i n g  people,  

r e s u l t i n g  i n  eithefi  expansion o f  e x i s t i n g  towns o r  c r e a t i o n  of new 

ones, r e s u l t i n g  i n  increased domestic power demand. 

Construct ion o f  a p i p e l i n e  would b r ing  i n  a l a r g e  number of 

temporary workers and equipment, a1 1 r equ i r ixg  some s o r t  of power. 

With these  p o t e n t i a l  developments i n  mind, t h e  ques t ion  i s  

not  whether t h e r e  w i l l  be a new power development, bu t  where it w i l l  

be. 

The Sigma repor t  d e t a i l s  a number of p o t e n t i a l  power si tes 

involving most o f  t h e  major waterways i n  t h e  Yukon. 

chosen the  following fou r  si tes as t h e  most promising prospec ts :  

The N.C.P.C. have 

River Valley S i t e  D a m  Height Reservoir  Area 

Yukon Five Fingers 28 m (95 f t )  39 km2 (15 sq m i )  

Pe l ly  Grani te  Canyon 48 m (160 f t)  283 km2 (90 sq  m i )  

Stewart  Frances Fa1 1 s 42 m (140 f t )  181 km2 (70 sq mi) 

Frances Upper Canyon 48 m (160 f t )  324 km2 (135 sq  m i )  
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A f i f t h  undisclosed s i t e  i s  a d e f i n i t e  7 o s s i b i l i t y  i f  t h e  

Kaiser Corporation decides  t o  bu i ld  an aluminum smel te r  i n  Whitehorse. 

The ac tua l  s i t e  chosen w i l l  'depend on seve ra l  f a c t o r s :  

- t h e  p a t t e r n  o f  i n d u s t r i a l  development t h a t  t akes  p l ace  

- environmental cons idera t ions ,  e s p e c i a l l y  f i s h e r i e s ,  f o r e s t -  

r y  and r e c r e a t i o n  

approval/disapproval o f  t h e  r e s i d e n t s  of t h e  Yukon - 

- economic f e a s i b i l i t y .  

In t eg ra t ion  of  power development wi th  o t h e r  major uses  of  

t h e  Yukon's water resource i s  necessary t o  ensure t h e  p re se rva t ion  o f ,  

and economic ga.in from t h i s  important resource.  

( i i )  Recreat ional  Use -- 
With t.ourism as t h e  Yukon's second most important i ndus t ry ,  

t h e  use  o f  water resources  f o r  r e c r e a t i o n  i s  o f  primary economic and 

a e s t h e t i c  concern. 

Most of t h e  r i v e r s  and 

f i s h  populat ions ( .discussed i n  

and are used ex tens ive ly  by res 

t h e  waterways provide exce l l en t  

lakes i n  t h e  T e r r i t o r y  support  abundant 

more d e t a i l  under "Fish and Fisherie;) ,  

den t s ,  na t ives  and tour i s t s .  Many of 

canoe and boat  access  i n t o  remote 

reg ions ,  and o t h e r s  are access ib l e  by foo t  and road.  

and gold seekers used t h e  waterways as t h e i r  main t r a n s p o r t a t i o n  r o u t e s  

t o  inland t r a d i n g  pos t s  and gold f i e l d s ,  and t h e  banks o f  some r i v e r s  

are s c a t t e r d  with h i s t o r i c  r e l i c s  and abandonned se t t l emen t s  o f  fu r -  

t r ad ing  and gold seeking explorers  . 

Ear ly  t r a d e r s  

Except f o r  a power development a t  Whitehorse, t h e  600 
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Canadian miles o f  t h e  Yukon River a r e  f r e e  o f  obs t ruc t ion  and i n t e r -  

fe rence  by man. 

of  t h e  Gold Rus'h, and abandoned 

banks. 

The e n t i r e  rou te  of t h e  River i s  r i c h  i n  t h e  h i s t o r y  

se t t lements  a r e  common along i t s  

Although riot p a r t i c u l a r l y  unique i n  i t s  scenic  cha rac t e r ,  

t h e  Yukon River i s  the  most access ib l e  of t h e  navigable  r i v e r s  i n  

t h e  Yukon, t h e  c l o s e s t  t o  major populat ion cen te r s ,  and it supports  

a wide v a r i e t y  of na tu ra l  scenic  fea . tures .  The headwaters o f  t h e  River,  

Bennett, Tagish,, Marsh, Taku and Arm. Lakes are p a r t i c u l a r l y  a t t r a c t i v e .  

The Pe l ly ,  MacMillan and Ross Rivers are t r i b u t a r i e s  o f  t h e  
., 

Yukon River. They a r e .  charac te r ized  byj r ecen t ly  burned bazks and u n a t t r a c t i v e  

abandoned mining s i t e s  and roads,  bu t  support  an abundance of w i l d l i f e .  

The lower MacMillan River has  very l imi t ed  access , . and  t h e  P e l l y  and 

Ross Rivers a r e  not  as e a s i l y  reached as t h e  mainstem .Yukon River. 

The Stewart ,  Big Salmon and GO Mile Rivers  are not very navigable ,  

and not  p a r t i c u l a r l y  unique i n  scenery.  

The Tes l in  and Ni su t l i n  River .Basins support  exce l l en t  s cen ic  

v a r i e t y  and l a r g e  populat ions of Canada Geese and moose. 

Although the  Klondike River is  r i c h  i n  re l ics  from the  Gold 

Rush, most of it:; na tu ra l  beauty and o r i g i n a l  dra inage  has  been destroyed 

by miles of t a i l i n g s  t h a t  l i n e  t h e  r i v e r  va l l ey .  

The Peel.-Ogilvie River system i n  t h e  nor thern  Yukon provides  

about -400 km.(250 mi) of navigable canoeing and boat ing water.  I t  

supports  spec tacular  canyon topography, chal lenging waters and scenic  

d i v e r s i t y  and a v a r i c t y  o f  f i s h  and w i l d l i f e  communities. 
5 
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The -- W i  Ld :Rivers Sbrvey o f  1.971 recommended t h a t  t he  Yukon, 

Ogilvie-Peel and seve ra l  o t h e r  r iver  systems be set a s ide  f o r  pres-  

e rva t ion  as scenic  parks  (#S8 ). Such a p lan  has  not  ye t  come i n t o  

e f f e c t  - probab:ly because c o n f l i c t i n g  uses o f  t h e s e  r i v e r s  have not  

been f u l l y  explored. 

I bas i s .  

The a v a i l a b i l i t y  and q u a l i t y  of water i n  many na t ive  com- 

I munit ies  i s  below minimum standard (no indoor plumbing,no r egu la r  

I 
1 
1 
I 
1 
1 

water de l ive ry ) .  

the  i n s t a l l a t i o n  o f  a piped system. 

Landing, Carcross,  Carmacks, Old Crow, Pe l ly  Crossing,  Tes l in  and 

Upper Liard have inadequate water supply systems (#59 ). 

The poor q u a l i t y  o f  some n a t i v e  housing may prevent 

The na t ive  communities of Burwash 

Detai led wfater use s t u d i e s  have been completed for most 

communities i n  t.he Yukon, and are ava i l ab le  from t h e  T e r r i t o r i a l  

Government, Depa-rtment o f  Publ ic  Works i n  Whitehorse. Only a very 

b r i e f  summary of  t h e  major problems i s  given i n  t h i s  r e p o r t .  
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Table ‘12 

WATER USE I N  YUKON COPMJNITIES 

Ground1 Surface Daily per  
Water Water Capi ta  Use 

Comhuni t y Population* Supply Supply (Gal. / day) Comments 
- 

Beaver Creek 

Buncrash Landing 

Carcross 

Carmacks 

Champagne 
Clinton Creek 

Dawson 

Destruction Bay 

Elsa 
Faro 

Haines Junct ion 

Keno 

May0 
Old Crow 

Pel ly  Crossing 

Ross River 

Tagish 

Tes l in  

Watson Lake 

Nhitchorsc 

Total  

Source: # 17. 

120 

67 

199 

350 
64 

700 e 

762 
108 

529 
863 

183 

50 

4 79 

173 
89 

317 

100 e 
350 

597 

13,,000 e 

19 p 100 

X 
X 
X 
X 

. x  

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 

60 e 
30 e 

X 60 e 
60 e 

X 20 e 
X 130 e 

800-2000 

60 e 

X 60 e 
200 

60 e 

X 
X 

30 e 

900 

30 e 

40 e 
70 e 

30 e 
X SO 

60 

X 70 e 

p r i v a t e  wells 
cormuni t y  we1 1 
p r i v a t e  wells 
p r i v a t e  wells 
p r iva t e  \<el Is 

- 
2 c i t y  wells 
p r i v a t e  and 
community wells 

- 
2 t o m  wells 
p r i v a t e  wells, but  
bui lding town 
sys tern 

coimuni t y  we1 1 
3 town wel l s  

p r i v a t e  wel l s  

town well and 
p r i v a t e  wel l s  

p r i v a t e  wells 
p r i v a t e  l ie1 ls., 
l ake  supply 
p r i v a t e  wells, new 
town s)’s tan 
6 c i t y  wells, 
wintcr  usc only 
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Water quality problems exist in the following communities : 

a1 .Carcross - organic contamination of the wells and lake water 

b) Beaver Creek - contamination of groundwater wells 
c) Teslin - very high mineral content and possible organic 

po'llution of the lake water 

d) Ma:yo -- siltation and periodic drying out in some wells 
due to an uncontrolled increase in hookups 

The priorities recommended for improving the water system 

in the Yukon include: 

" - Piped community water system in Teslin, Haines Junction 
and the main community at Carcross. 

- Trucked water delivery in Burwash Landing, Pelly Crossing, 
Upper Ljtard and the Native Villages at Carcross and Carmacks. 

- Revainpirig of the water system at Mayo. 
- Extension and revamping of piped water system in Ross River. 
- Upgrading existing water system in Whitehorse including 
leak detection program arid meter installation. 
of piped water system to unserviced areas of Porter Creek." 

Extension 

Sewerage - and Sewage Disposal - 

In towns with a good water supply system, waste disposal is 

usually adequate: either by a community piped system, or individual 

disposal system:;. However, in several communities with individual 

systems, overcrowding, poor soil and permafrost have caused some 

leakage problems into nearby freshwater sources. 

The native villages of Burwash Landing, Carcross, Carmacks, 
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Pe l ly  Crossing, Ross River, Tes l in ,  Upper Liard and Destruction Bay 

a l l  have water contamination proble~ms. 

treatment f a c i l i t i e s  and raw sewage is  emptied i n t o  ad jacent  water 

bodies ( # - 5 9  ). 

Dawson Ci ty  and Mayo have no 

Recommended p r i o r i t i e s  f o r  improvement a r e :  

- Piped sewerage system f o r  Ross River, Tes l in ,  and t h e  main 

community a t  Carcross. 

- Sewer in t e rcep to r ,  lift s t a t i o n  and sewage screening  f a c i l i t i e s  

a t  DizWson City. 
3 

- Additional anaerobic lagoon a t  Faro. 

- Construction of sewage treatment fac i l i t i es  a t  Mayo. 

- Addi1:ion of two anaerobic lagoons and one aerobic  lagoon 

t o  the e x i s t i n g  sewage treatment f ac i l i t i e s  a t  Watson 

Lake. 

- Prima.ry sewage treatment fac i l i t i es  for c e n t r a l  Whitehorse, 

piped sewage treatment i n  Por te r  Creek, and modification 
t o  e x i s t i n g  sewerage systems throughout Whitehorse. " 

(# 59 ). 
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(D) - Fish and Fisheries 
The inland waters of the Yukon support a varied and 

valuable fishery resource. Table 13 lists the main species available 

in the Yukon, the most important species are: salmon in the Yukon and 

Porcupine Rivers; whitefish, lake trout, and pike in major lakes; and 

Arctic grayling,, the most abundant fish found in rivers and streams. 

The Yukon fishery differs from that of more temperate regions. 

The cooler climate and resulting lower nutrient availability slows 

overall productivity and,in turn, extends the period required for fish 

t o  reach maturity. 

Northern ecosystems are characterized by a smaller variety 

of species resulting in Jess complex food webs and more direct energy 

pathways. 

makes them more vulnerable to minor interference than more complex 

systems to the south. 

This Ifsimple and direct" nature of northern ecosystems 

Many small waterways freeze to the bottom in the winter and 

are available to fish only during late spring and summer. 

streams are very important to fish because of the high concentration 

These small 

of benthic food they produce after freshet. Because of this, they are 

a major rearing :habitat for most migratory fish. 

less productive and serve primarily as migration routes and overwintering 

Large rivers are 

areas. 

Northern lakes are not as productive as those in more temp- 

erate regions. Although lakes have fewer nutrients and shorter prod- 

uctive seasons than small streams, most lake species are permanent 
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I 
I 

r e s i d e n t s  and many,other f i s h  use lakes  as overwinter ing a reas .  

( i )  Fishes (Table 13) 

Arc t i c  gray l ing  is t h e  most abundant spec ie s  i n  t h e  Yukon, and 

-- 

i s  found i n  most water bodies.  

ance f i s h .  

I t  i s  an important s p o r t  and sus ten-  

~ A l l  spec ie s  o f  salmon except pink (0. gorbuscha) are found i n  

t h e  Yukon. The l a r g e s t  spawning populat ions of chum (about 150,000) 

are found i n  t h e  Porcupine River and some o f  i t s  t r i b u t a r i e s .  The 

Upper Yukon River and some o f  i t s  t r i b u t a r i e s  support  t h e  va luab le  

commercial populat ions of  chum and chinook. 

Lake trout: and wh i t e f i sh  are important commercial and s p o r t  

l ake  spec ie s ,  and northern p ike ,  though l e s s  abundant, i s  a p r i zed  

game f i s h .  

Rainbow t r o u t  have been suc.ces.sfully introduced t o  p a r t s  

of t h e  Upper Yu1:on River and have become a popular  s p o r t  f i s h .  

( i i )  Fi .sher ies  o f  t h e  Major River Basins (Table 14) -- 
The Fishe r i e s  and Marine Service has  publ ished a number of  

d e t a i l e d  r epor t s  on t h e  Yukon f i s h e r y  resource,  bu t  information i s  

s t i l l  lacking  on spec ies  o t h e r  than salmon . Information d e f i c i e n c i e s  

inc lude :  c r i t i c a l  spawning/rearing/feeding a reas ,  overwinter ing and 

migration waters ,  food, mor t a l i t y  an,d growth c h a r a c t e r i s t i c s .  Infor -  

mation on t h e  p roduc t iv i ty  o f  most streams and l akes  i s  a l s o  lack ing .  



A r c t l c  
gray1 i n g  

Vhl i t e f i shes 
Unknown 

6.1: o f  
t o t a l  Yukon Unknown Coho 

l a k e  t r o u t  
Whitef ishes 

2,000 sockeye 
Other!; unknown 

Whitef ishes 
A r c t i c  char 

knoun , 
c a t  l i k e l y  

1 a rge 
Hone. 

ir ! IOW I 

h r c t  i c 
char 

hrc t t c 
g r a y l i n g  

Tota ls  unknown 0.1: o f  
t o t a l  Yukon Sone a t  present 
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Table 14 

YUKON 'TERRITORY WATERSHEDS 

CHARACTERISTICS OF FISHES AND FISHERIES 

NL'ydER OF W J O R  POPULATION OOMSTIC RECREATIOIIAL CO!'?ERCIAL 
SH SPE( 

18 

16 

WATERSHED USE 

d 7 0 2  o f  t o t a l  

Yukon lise 

USE *+ 
802 o f  
Yukon l a k e  
f l s h e r y  ,682 o f  

t o t a l  Yukon 

Chinook 

Lake t r o u t  Escapement : 
Whit t e  f i shes 

Totall WPER YUKON 

29,000 chinooks 

40.000 chums Chli nook --T C h m  -7% o f  t o t a l  

Yukon use 

UL o f  
Yukon sa l -  
mon f i s h e r y  

LOWER YL'KOS 
Others 

W h i t e f i a e s  . unknown 
Lake t r o u t  I -1 

LIAR0 
(Ri;c'CES) 8 Unknown 18.9% o f  Unknmn I t o t a l  Yukon 

1 

I E s Ca Dctrne n t  : 
Sockeye 
Chinook 7 2 %  o f  T o t a l  

Yukon use 
&SEK 
(TATSHENSHINI) 16 

At F o r t  
UcPherson : 
g r e a t e r  than 
t o t a l  dorocstic 
ca tch  i n  Yukon 
T e r r i t o r y  

PEEL 18 Hone. . 
ir ! IOW 

I 3.5: o f  
t o t a l  Yukon 

Chum 
-.I71 o f  t o t a l  

Yukon 

Escapement: 

1 15 - 12l1, 000 18 l very  minor  PORCUP I HE 

--1 
N3ATH SLOPE I6 1 i k e l y  

negl  i g i b l  e 

based on n m l e r  o f  i n d t v l d u a l  pcoplc supported ( f rom Ooland. 1973. Table 3) 
*+ fnm Slinclaifr and Sweftzer, 1973 
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1) 

About 18 spec ies  o f  f i s h  inhab i t  t h i s  reg ion ,  t h e  most 

Q)er - Yukon River,  =ream of Pe l ly  River Confluence. 

important o f  them being t h e  spawning populat ions of  chinook and chum 

salmon. Chinook; a r e  known t o  spawn i n  the  Takhini River nea r  t h e  out -  

l e t  of  Kusawa La.ke, Yukon River a t  t h e  o u t l e t  o f  Marsh Lake, Richie  

River and Wolf Creek. The area supports  major commercial f i s h e r i e s  

and r ec rea t iona l  and sustenance f i s h e r i e s  throughout. 

Experimental s tocking  o f  c u t t h r o a t  t r o u t  i n  1958 has  proved 

reasonably successfu l .  

Present  stress on t h i s  system comes from sewage and power 

developments i n  t h e  Whitehorse a rea .  

2) Lower Yukon River, Downstream of Pe l ly  River Confluence - - 
Between 16 and 18 spec ie s  o f  f i s h  have been i d e n t i f i e d  i n  

t h i s  reg ion ,  w i t h  chinook salmon as ,the most importanr spec ie s .  Chinook 

spawn i n  l a t e  summer and f a l l  i n  t h e  Pe l ly  River a t  t he  o u t l e t s  of  P e l l y  

Lake, i n  some areas o f  t h e  Ross and Stewart  Rivers ,  a t  t h e  o u t l e t  

o f  Niddery Lake, i n  t h e  White River,  Donjek River and Kluane River and 

Lake o u t l e t s .  

Small domestic and commercial f i s h e r i e s  ex i s t  i n  t h e  P e l l y  

system. The Stewart system supports  a moderate domestic and r ec rea t iona l  

f i s h e r y ,  and t h e r e  i s  an important commercial f i s h e r y  on Kluane Lake. 

Salmon a r e  f i shed  commercially o n ,  t h e  mainstem Yukon River between 

Dawson C i t y  and t h e  Alaskan border ,  and t h e  Bering Sea f i s h e r y  depends 

on the  spawning :success of salmon from t h i s  region.  
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i I 
Present stress is exerted on this system by continual dis- 

I turbance (maintenance-construction) along theAlaska Highway, and from 

stream control operations on tributaries to Kluane Lake: bulldozing 

of stream areas and dyke constructio:n in an attempt to control braided 

stream channels from washing out sections of the 1 
I 3) - Liard River System 

A total of 24 species (no salmon), have 

this important recreational area. The extent 05 

Alaska Highway. (#46 ). 

been identified in 

commercial and domestic 

fisheries is unknown, but Lake trout., Arctic grayling and Dolly Varden 

support a very important recreational. fishery. Much more information 

is needed on this area. 

I 
I 
‘ I  
1 
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I 

4) Alsek - River ,(including the Dezadeash and Tatstenshini Rivers). 

16 species of fish including; sockeye, chinook and chum salmon 

are found in this area. 

Species of Lake trout of scientific interest.(# 7d). Important native 

sustenance fisheries exist on Klukshu and Aishihik Rivers and Kathleen 

and Dezadeash Lakes support a substantial recreation fishery. 

Dezadeash Lake supports two unique sibling 

The effects of the.recently completed Aishihik dam on the fish 

in the area have not yet been fully researched. 

include deterioration of Arctic grayling and suckers in Giltana 

Creek, inhibition of invertebrate drift - a major supply of food to 
fish (# 68 ) ,  and bank and bottom erosion of various small tributaries 

in the area. 

Probable effects 
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5 )  - P o - r a i i n e  River' System - 
O f  t h e  18 spec ies  of  f i s h  i .nhabiting t h e  area, t h e  spawning 

populat ions of chum a r e  t h e  most important.  

upine River remain unfrozen throughout t he  win ter ,  providing va luable  

over-wintering areas f o r  many f i s h .  No commercial f i s h e r i e s  e x i s t  

and r e c r e a t i o n  use i s  l i g h t .  

food t o  the  r e s i d e n t s  o f  Old Crow. 

Sect ions of  t h e  Porc- 

The salmon are an important source o f  

6) Peel River System 

Whitefish,  inconnu, Arc t i c  and l e a s t  c i scoes  are t h e  most 

-- 

important of the  18 spec ie s  of  f i s h  t h a t  have been i d e n t i f i e d  i n  

t h i s  area. The P e e l  River serves as a migration route  f o r  spawning 

populat ions of char  and ciscoe. 

Commercial and r e c r e a t i o n a l  use a r e  s l i g h t ,  bu t  t h e  lower 

reaches of t h e  system support  a s i g n i f i c a n t  domestic f i s h e r y .  

7) North Slope Rivers System 

The northernmost r i v e r s  support  about 16 spec ie s  o f  f i s h ,  

- - 

with Arc t ic  char  and grayl ing  being t h e  most important.  

spr ings  along r i v e r s  provide c lues  t o  i ce - f r ee  over-wintering areas 

i n  the  r i v e r s .  L i t t l e  information i s  ava i l ab le  on f i s h e r i e s  because 

o f  t h e  harsh c l imate  and r e s u l t i n g  minimal human use.  

done i n  connection with t h e  Mackenzie Valley p i p e l i n e  but  they  were 

not  loca ted  f o r  t h i s  r e p o r t ) .  

Groundwater 

(Some s t u d i e s  were 



I 
I 
I 
1 
P 
I 
1 
1 
I 
1 
1 
1 
I 
I 
1 
I 

~1 
I 
I 

- 125 - '  

(iii) -- Economic Value o f  t h e  Fishery Resource 

The f i s h e r y  resource o f  t h e  Yukon i s  used i n  t h r e e  ways: 

commercially, sports  f i s h e r y ,  ( including domestic) and Native' 

sustenance) .  

(usua l ly  

Spor t s  Fishery 

The v a r i e t y ,  generous c r e e l  l i m i t s  and unspoi led scenery 

-- 

a t t r a c t  many r e s iden t  and non-resident s p o r t s  fishermen t o  t h e  Yukon. 

Several' l o c a l  businesses  arid seve ra l  thousand people  are i n -  

volved commercii~lly f u l l  and p a r t  t i m e  with t h e  non-resident  s p o r t s  

f i s h e r y  . 
Recreat ional  f i s h i n g  is  va luable  t o  r e s i d e n t s  as w e l l ;  an 

es t imated 60% p a r t i c i p a t e  i n  t h e  spo r t .  For example, i n  1972 about 

3000 people a t tended the  Tagish Fishiing Derby; t h i s  represented  about 

15% of t h e  Yukon's populat ion a t  tha.t t ime. (# 61 ). 

The Yukon River and i t s  t r i b u t a r i e s  support  about 68% of  

t h e  Yukon's r e c r e a t i o n a l  f i s h e r y ,  and t h e  Liard provides  about 19%. 

Commerc:i a1 Fi  s herv 

A t  t h e  present  t ime t h e  Yukon commercial f i s h i n g  indus t ry  i s  

small, but  it has p o t e n t i a l  f o r  growth. The indus t ry  employs mostly 

part-time fishermen, and most of t h e  ca tch  goes t o  local markets. 

The indus t ry  i s  divided i n t o  two sec t ions :  

(a)  salmon f i s h e r y  .(chinook, chum and some coho) - summer 

(b) ' l a k e  f i s h e r y  - l a k e  trlout and wh i t e f i sh ,  a l l  year .  
/ 
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80% o f  t h e  commercial f i s h i n g  occurs  along the  Yukon River 

and i t s  assoc ia ted  lakes. About 10% of t h e  salmon comes from the  Pe l ly  

and Porcupine Rivers.  

Fishwheels are used t o  ca tch  most o f  t h e  commercially f i shed  

salmon along t ' h e  Yukon River above Dawson. Below Dawson t h e  salmon 

are no longer  commercially valuable .  Table 15 shows t h e  commercial 

va lue  of salmon from 1964 t o  1971. 

Laberge, Teslin,  A t l in ,  Bennett and Kluane Lakes are t h e  most 

important commercial f i s h e r y  l akes .  Summer g i l l n e t t i n g  and win ter  

ice f i s h i n g  are t h e  most common methods used t o  t a k e  wh i t e f i sh ,  l a k e  

t r o u t  and some grayl ing.  Table 15a. shows t h e  l ake  f i s h e r y  catch and 

value from 1964 t o  1971. 

Sus t enanc e Fishery 

About 15-20% of t h e  Yukon's Native people b e n e f i t  from the  

---- 

sustenance f i s h e r y ,  and most Natives make use  of t h e  l i c e n s e  f r e e  

f i s h i n g  a t  some time o r  o the r .  

only f o r  food, but  as a t r a d i t i o n a l  and v i t a l  p a r t  of t h e  Yukon Native 

people ' s  herita.ge. 

The n a t i v e  f i s h e r y  i s  important no t  

Table 16 summarizes t h e  Native ca t ch  by band, i n  1972. 

The most  important sustenance f i s h e r y  i s  probably t h a t  of t h e  

Old Crow people,  who f i s h  f o r  migrating salmon i n  t h e  Porcupine River. 

Their  ca tch  makes up a s u b s t a n t i a l  .portion o f  t h e i r  annual food supply. 

Summary and Po ten t i a l  Conflicts,  

The Yukon supports  a valuable  spo r t s  f i s h e r y  concentrated i n  
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Y e a r  

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 
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Table 15 

QUANTITY AND VALUE OF SALMOX L4h?>ED AAD THE 

NLJhIBER OF FISHWHEELS I N  O P E M T I O X ,  

. CObMERCIAL FISHERY,  YUKON TERRITORY, 1964 - 1971 -- 

Chinook Landed Chum Landed 
Salmon Value Salmon Value Fishwheels - 

p i e c e s  $000 p ieces  $000 

3,500 12.4 3,500 4.0 5 

2,600 10.4 3,900 2.9 5 

4,000 16.0 4,400 6.6 5 

2,200 8 . 8  3 ,300  7 . 0  6 

2,200 8 . 8  400 1.0 6 

1,600 6.4 2,300 4.5 5 

2,600 10.4 2,500 5.9 7 

3 , i!OO 17.S 1, so0 2.3 5 

Average 2, a00 11.1 2,soo -1 .3 5.5 

Source: #61. 
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- Table 15a 

-- QUANTITY AND VALUE OF FRESHWATER FISH CATCHES 

Ah9 NUMBER OF G I L L  NETS I N  OPERATION 

CO!WdER@IAL FISHERY, W K O N  TERRITORY, 1964 - 1971 -- 

Landed Landed 
Value 

l b s .  $0001 lbs  . Whitefish Value G i l l  N e t s  -- Year Lake Trout 
$000 

- 

1964 19,000 5.7 21,000 5.3 28 

1965 10,700 3.2 15,200 3.8 28 

! I  1966 2'1,700 7. I 17,800 5.3 40 

1967 17,300 6 .91 10,500 4.1 45 

1968 13,600 4.81 8,900 3.6 43 
I 
I 1969 10,500 4. ai 11,100 4.2 4 7 

1970 7,800 3 .I. 11,800 4.1 41 

1971 3,800 1.5 3,400 1.0 60 

Average 13,000 4 .5i 12,500 3.9 41.5 

I 
I 
I 
I 

Source : #61.. 
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t h e  Yukon and Liard River basins .  

increase  as tourism and access routes  increase.  

f i s h e r y  i s  small, it supports a number of  people, provides a loca l  

food source and probably has p o t e n t i a l  f o r  some development. 

'The value of  t h e  spo r t s  f i s h e r y  w i l l  

Although t h e  commercial 

The n a t i v e  sustenance f i s h e r y  i s  valuable  not  only as a 

a p a r t  o f  t h e  h e r i t a g e  o f  t h e  Yukon's n a t i v e  source of food, but  ,as 

people. 

Any resource I evelopment t'hat involves t h e  use o f  o r  i n t e r -  

ference with inland waters w i l l  affect t h e  f i s h  resource.  

Table 11 summarizes the  e f f e c t s  t h a t  p o t e n t i a l  hydro devel- 

opments w i l l  have (on the  f i s h e r y  resource.  

In  general ,  a power development changes t h e  waterway i n  quest ion 

from a flowing system t o  a s t i l l  system. This leads  t o  major changes 

i n  t h e  vege ta t ive  ,and biodhemical n a t u r e  o f  t h e  h a b i t a t ,  r e s u l t i n g  i n  

a d i f f e r e n t  type o f  food web. 

tu rn  a f f e c t s  t h e  types of f i s h  t h a t  can survive.  

Product ivi ty  i s  a l t e r e d ,  and t h i s  i n  

The f i n a l  r e s u l t  may 

range from a s h i f t  i n  species  abundance t o  t o t a l  d e s t r u c t i o n  of t h e  

f i s h  resource i n  t h a t  area. Other (e f fec ts  include:  blockage of 

migration r o u t e s ,  in te r fe rence  with flow.(smoothing of t he  bydrograph), 

which may affect the  f i s h ' s  a b i l i t y  t o  choose t h e  c o r r e c t  migration 

r o u t e  and t ime, and changes i n  water q u a l i t y  and temperature. 

L i t t l e  information i s  a v a i l a b l e  on the  effects of  operat ing 

mines on loca l  f i s h  populations.  Pol lu t ion  r e s u l t i n g  from i n e f f e c t i v e  

treatment f ac i l i t i e s  w i l l  effect f i : jh ,  but s p e c i f i c  re ference  t o  t h i s  

problem was not  located.  S imi la r ly ,  no published information i s  a v a i l a b l e  

on t h e  effects of logging on the  fi:jh resource.  
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The Li.ard region sustains important forestry and recreation 

resources, and care will have to be taken in their development to 

avoid destructive conflicts. 

In several communities, sewage has caused local pollution 

problems, but no information of its effect on local fishes was located. 

In general, little information is available on industry 

and community pollution as it relates to fish. 

future hydro, pipel.ine and transport.ation developments discuss potential 

effects on fish, but a complete inventory of the Yukon's fish resource 

and its potential does not seem to exist at the present time. 

Several studies on 

Y 

1 
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(E) --- Forestry (biap 22) . 

The forestry industry in the Yukon is not well developed 

at the present time, though there i:s considerable potential for an 

economically valuable industry in tlhe southeastern portion of the 
' I  
I Territory. 

Forests north of the Ogilvie mountains have little economic 

Their major uses are food and shelter for wildlife and limited value. 

use by local residents. 

better quality and a marginal forestry industry utilizes them at 

present. Upland stands support small trees with potential for pulp- 

wood, and alluvial lowland sites support larger trees, some of which 

The forests south of the Ogilvies are of I 
I 
I are harvested for sawlogs. 

1 
. I  
I 
I 
I 
I 
1 
I 
I .  

There are five forestry units in the Yukon. @ap 23) .  

(a) The :Klondike Unit where usable timber is limited and 
no v.iable operation is possible at the present time. 

(b) Almost 2/3 of the Alsek - Unit consists of barren land 
and although the area is readily accessible, it is of 
little use for forestry. 

(c) The Teslin Unit suppoirts a considerable amount of 
pulp-sized timber and is accessible by water. 

The Pelly Unit supports many good alluvial stands of 
saw ]log sized timber. 

(d) 

( e )  The Liard Unit is the most important unit in the.Ter- 
ritory and contains about 60% of the usable timber. 

The harsh environment of the Yukon inhibits 

The long,cold winters, dry conditions, short growing 

tree growth. 

season, permafrost 

I 
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Map 22 

YUKON COMMERCIAL FOREST 

L E G  E N D :  
SAW TIMBER 

. .  1 , f  SMALL TIMBER 

N O T E :  
1 INFORMATION TAKEN FROM E M R  W I N G  

AND Y U K W  FOREST SERVICE 

Source: #7d 

. . . .. . *, ~. .._. ~ . 
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and poor s o i l  f e r t i l i t y  produce slow growing s tands  o f  poorer  q u a l i t y  

than those  of  silnilar s ize  t o  the  south (B.C.). Fires have burned 

over  most of t h e  southern Yukon i n  t h e  past 100 yea r s ,  so most o f  t h e  

p re sen t  day s tands  a r e  composed of :small  t r e e s .  The most common 

commercial spec ie s  a r e  white spruce and black pop la r ,  which range 

from 20 t o  45 meters:  (60 t o .140  ft:),when mature. 

Present  opera t ions  are concentrated around Mayo, Grani te  

Canyon and Watson-Lake. There are two sawmills i n  t h e  Yukon: 

- 
- 

a sma1:L m i l l  a t  Mayo t h a t  suppl ies  board for local use. 

a l l a r g e r  m i l l  a t  Grani te  Canyon, operated by Acorn 

forsest Products on an i r r e g u l a r  b a s i s ,  fol lowing f l u c -  

t u a t i o n s  i n  l o c a l  demand and t h e  small export  market ,  
(sawlogs t o  t h e  U . K .  and Alaska). 

Yukon Fores t  Products Ltd.,, Upper Liard Logging Co., Prophet 

River Spruce and F ron t i e r  Lumber have c u t t i n g  r i g h t s  i n  t h e  Ratson 

Lake a r e a ,  and employ about 30 t o  4 0  men on an i r r e g u l a r  b a s i s ,  

depending on t h e  market ( t a b l e  1 7 ) .  

Potent ia  1 

Most o f  t h e  cons t ruc t ion  l imber used i n  t h e  Yukon is  imported, 

bu t  with a growing populat ion and an increas ing  demand f o r  b e t t e r  

housing, t h e  cos t  of imported lumber i s  becoming a problem. 

o f  t h e  Yukon f o r e s t  indus t ry  i s  f o r  a s e l f - s u s t a i n i n g  system, a b l e  t o  

supply t h e  needs o f  t h e  Yukon, and poss ib ly  engage i n  a small export  

opera t ion .  

The aim 

The q u a l i t y ,  quan t i ty  and a v a i l a b i l i t y  o f  t imber i n  t h e  Yukon 
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I 

arobably could not support  a l a r g e  Eorestry indus t ry ,  but it could 

support  more than t h e  present  operat ion.  

development a r e  t h e  Tes l in ,  N i su t l i n ,  Liard and Francis  River Basins. 

The most promising a reas  f o r  

Fores t ry  and Water Resources - 
No information pe r t a in ing  t o  logging methods was loca ted  

- 

while researching  t h i s  r e p o r t ,  so it i s  diff icu1. t  t o  a s s e s s  t h e  e f f e c t s  

t h a t  logging has on t h e  drainage c h a r a c t e r i s t i c s  and water q u a l i t y  

of t h e  areas af fec ted .  No published information was loca ted  on . 

sawmill opera t ions  o r  wastes and e f f l u e n t s  a s soc ia t ed  with t h a t  

i ndus t ry  i n  t h e  Yukon. 

Table 111 genera l izes  t h e  e f f e c t s  t h a t  var ious  hydro develop- 

ments would have on t h e  f o r e s t r y  resources  i n  the  Yukon. 

Developments on t h e  Porcupine and P e l l y  Rivers  would decrease 

t h e  a v a i l a b l e  f o r e s t  h a b i t a t  f o r  w i l d l i f e .  

MacMillan system upstream o f  Grani te  Canyon would f lood  p o t e n t i a l l y  

va luable  softwood s tands .  Flooding o f  t h e  Liard area would e l imina te  

Development on t h e  Pe l ly-  

po r t ions  of the?most  economically va luable  f o r e s t  areas of t h e  Yukon. 
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(F) Agr icu l ture  * 

The a reas  o f  t he  T e r r i t o r y  t h a t  have commercial a g r i c u l -  

t u r a l  p o t e n t i a l  a r e  confined t o  sma.11 regions o f  favorable  s o i l  and 

c l imate  i n  a few r i v e r  va l l eys  i n  t h e  southern Yukon. 

i n  t h e  restc:of t he  T e r r i t o r y  is  l imi t ed  by the  severe  c l ima te  charac te r -  

Agr icu l ture  

ized  by s h o r t  growing and f r o s t  f r e e  seasons,  inadequate r a i n f a l l ,  

permafrost ,  rough t e r r a i n  and poor s o i l  f e r t i l i t y .  Grazing l e a s e  

lands a r e  i n  poor condi t ion  and t h e r e  i s  frequent  competit ion between 

w i l d l i f e  and domestic animals. 

Two wide end-to-end l a c u s t r i n e  p l a i n  v a l l e y s  which s t r i d e  

t h e  Alaska Highway from Whitehorse t o  Haines Junc t ion ,  form t h e  bes t  

p o t e n t i a l L  a g r i c u l t u r a l  area i n  t h e  Yukon. 

128 km (80 miles)  long and inc lude  depos i t s  from t h e  Alsek ,  ..Dezadeash 

and Takhini Rivers.  The t o t a l  area o f  about 119 070 hec ta re s  

These v a l l e y s  a r e  about 

[294,000 acres) can be divided i n t o  t h e  following r eg ions :  

Takhini-Dezadeash Valleys 89.100 h e c t a r e s  (220,000 a c r e s )  

Yukon River if Tributary  Valleys . 24 300 hec ta re s  (60,000 ac re s )  

Tagish and L i t t l e  A t l i n  a r e a  3240 hec ta re s  (8,000 acres) 

Dawson area 2430 hec ta re s  (6,000 acres) 

F e r t i l i z a t i o n ,  i r r i g a t i o n  a.nd ca re fu l  farming techniques w i l l  

be requi red  i n  a11 areas i n  order  t o  produce crops.  Only c rops  t h a t  

can surv ive  sho r t  f r o s t  f r e e  and growing seasons w i l l  be successfu l .  

Present. farms use crude f looding i r r i g a t i o n  methods u t i l i z i n g  

runoff  from nearby lakes .  Although the  water supply i s  good, lack 
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of money and knowlege seems t o  r e s t r i c t  t h e  use of more e f f i c i e n t  

systems. Spr inklers  are sometimes used t o  o f f s e t  f r o s t  damage. 

Most Yukon a g r i c u l t u r e  c o n s i s t s  of small m a r k e t  gardens o r  

p r i v a t e  gardens. 

knowlege o f  t h e  condi t ions ,  d i s t ance  from good s o i l s  t o  markets, and 

Commercial opera t ions  have been hampered by lack  of 

v e r y  high opera t ing  c o s t s .  

Domestic animals can be grazed only on l eased  land.  

land f o r  grazing i s  s t r i c t l y  regula ted  and no "improvements" (e.g. water 

Use o f  

development o r  c l e a r i n g )  are permit ted,  ( # 7 9  ). In  1974, about 

28.350 hec ta re s ,  (70,000 ac re s )  were under l ea se  - about 12 t o  16 
', 

hec ta re s  

and most l i ves tock  has t o  be fed (and sometimes s h e l t e r e d )  over  t h e  

winter .  

(30 t o  40 a c r e s )  p e r  head. The grazing season i s  ve ry  s h o r t ,  

Conf l i c t s  between domestic and wild graz ing  animals have 

a r i s e n  i n  severa l  aireas. 

Agr icu l ture  i n  t h e  Yukon h a s  not  been very successfu l  due 

t o  harsh environmental condi t ions ,  lack of  farming knowlege r e l a t e d  

t o  nor thern  environments, high c o s t s  due t o  i s o l a t i o n ,  and r e s t r i c t i v e  

government l e g i s l a t i o n .  

a g r i c u l t u r e  a t tempts ,  however farming and gardening by ind iv idua l  

families f o r  p r i v a t e  use i s  popular 

Local and f ede ra l  governments have n o t  supported 

(# 79). 

I 
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(G) - Transpor ta t ion  

Unt i l  t he  e a r l y  1960's ,  t r anspor t a t ion  rou te s  i n  t h e  Yukon 

were cons t ruc ted  on an ad-hoc b a s i s ,  c a t e r i n g  p r imar i ly  t o  mineral  

explora t ion  and development. Building of  an e f f i c i e n t  t r a n s p o r t a t i o n  

system has been hampered by t h e  rugged topography, e s p e c i a l l y  t h e  l a r g e  

mountain ranges which genera l ly  run a t  r i g h t  angles  t o  des i r ed  t r a n s -  

p o r t a t i o n  rou te s .  

Road systems provide t h e  primary means o f  t r a n s p o r t a t i o n .  

The Yukon has  only one small ,railway and no economically navigable  

c o a s t l i n e .  Severa.1 inland water rou te s  a r e  navigable  (used mostly 

by r e c r e a t i o n i s t s ) , a n d  most of  t h e  towns and v i l l a g e s  are se rv iced  by 

small planes.  Hel icopters  are used f o r  mineral exp lo ra t ion  and p r e l -  

iminary surveying, w i l d l i f e  research ,  government r e sea rch  and general  

access  t o  a reas  no t  access ib l e  by o t h e r  means. 

Nost t o u r i s t s  and l o c a l s  come t o  and t r a v e l  i n  t h e  Yukon by 

automobile (car ,  r e c r e a t i o n a l  veh ic l e s  and bus).  The a i r l i n e s  a r e  

used p r imar i ly  f o r  business  t r i p s ,  and t h e  rai lway i s  used f o r  o r e  

t r a n s p o r t  and some t o u r i s t  t ra f f ic .  

The present  t raff ic  network i s  based i n  Whitehorse, but  

Watson Lake, Haines Junct ion,  Carmacks and Dawson C i t y  are becoming 

more a c t i v e  as t r anspor t a t ion  cen te r s  as the  importance of tour i sm 

inc reases ,  (Map 24 ) . 

. /  

(i) Roads -- 
Before 19410, t h e  t ransportat : ion system i.n t h e  Yukon was l imi ted  

t o  a few o ld  Gold Rush roads from Whitehorse t o  Daxson C i ty ,  winter  

I 
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/. Alosko Highway 

2. Whitehorse -Keno Rood 

3. Stewort Crossing - Oowson Rood 

4. Hoines Rood 

5. Cercross Rood 
. ._ 

6. l o g i s h  Rood . .  
. ,  . .  

t. At/in Rood . .. . . . 

8. Cono/ Rood : 
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snow roads, limited water transport:ation on the Yukon River and the 

White Pass-Yukon Route railway. 

In 1942-1.943 the 2458 km (1152.5 mi.) Alaska Highway was con- 

structed and after the war the 1005 Canadian km. (525 .mi), became Cznadian 

responsibility. 'The Alaska Highway was instrumental in opening up the 

Yukon for  mining exploration and settlement, and led to the establishment 

of a low grade resource road network through parts of the southern 

and south central Territory. Some of these'resource roads were later 

developed into better quality communication roads, but on a largely 

ad-hoc basis, with no policy $plans fo r  future development. 

In 1951, the 455 km (283 mi) Klondike Highway to Mayo was 

completed, foll.owed in 1955 by an extension to Dawson. 

In 19S6,the first Northern Road Policy was formulated, In 

which $10 million per year for 10 years was allocated to Northern Canada 

for road development. 

development, but was revised in 1965 to include provision of access 

The policy was concerned primarily with resource 

to northern communities. 

By 1969 most of the major Yukon communities were linked by 

all-weather roads. 

access to promising mineral areas, and because mineral exploration was 

proceeding very quickly, the road policy was revised in 1971 to include 

conservation measures. 

Most new roads were built on speculation to provide 

The major roads in the Yukon are: 

- the Alaska Highway 
- the Klondike Highway 

- the Robert Campbell Highway 
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- Haine:s Road, which i s  t h e  only road l i n k  f.rom*mainland Yukon 

t o  the  Alaskan panhandle and a Pacific p o r t .  

- Canol Road - summer use only 

- Dernpster Highway - under cons t ruc t ion  

The ..671 km (417tmi) Dempster Highway from Dawson C i t y  t o  Arc t i c  

Red River, NWT,, whLen completed w i l l  be t h e  first road  providing a 

l i n k  from t h e  60th p a r a l l e l  t o  the  Arc t ic  C i rc l e .  

Its s h o r t  term funct ion w i l l  be t o  provide access  t o  t h e  area 

f o r  resource and i n d u s t r i a l  development, but i n  t h e  long run  it w i l l  

s e r v e  as a communications road f o r  t o u r i s t s  and l o c a l s .  The rou te  i s  

r i c h  i n  scen ic  and geographical d i v e r s i t y ,  p r e h i s t o r i c ,  n a t i v e ,  fur 

and Gold Rush h i s t o r y .  

The road i n t e r s e c t s  a major migrat ion r o u t e  of t h e  Porcupine 

Caribou Herd, bu t  i t s  e f f e c t s  on t h e  herd are unknown a t  t h e  present  

time. 

caused by cons t ruc t ion ,  but  increased access  may cause  a more se r ious  

problem. Removal olf h i s t o r i c a l  art ifacts,  d i s r u p t i o n  of t h e  .physical  

The region i s  p a r t i c u l a r l y  s e n s i t i v e  t o  environmental damage 

environment (e.g.  l i t t e r ) ,  i n t e r f e r e n c e  with w i l d l i f e ,  and increased 

f i r e  hazard w i l l  be of major concern. 

Most Yukon roads are a l l -weather  grave l ,  except wi th in  t h e  c i t y  

l i m i t s  o f  major communities. 

p e c i a l l y  on well used t o u r i s t  roads (Alaska Highway, Klondike Highway, 

and Robert Carnpbell Highway), and mi l l i ons  of  d o l l a r s  a r e  spent  each 

year  on dus t  con t ro l  and road maintenance. Water tank t r u c k s  used 

f o r  wet t ing down the  highways draw water from r i v e r  c ros s ings .  

Dust i s  a problem i n  t h e  summer, es- 
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The Alaska Highway is i n  a cont inual  state o f  r e p a i r ,  and is not  an 

economical r o u t e  for  mineral t r a n s p o r t .  The Robert Campbell Highway 

between Ross River and Carmacks, and t h e  Klondike Highway t o  White- 

horse have been modified t o  handle 201 600 kg (90,000 l b . )  loads and 

serve  as t h e  export  rou te  f o r  o r e  from Anvil mines. 

Oneoinn and Future DeveloDments i n  Roads 

Construct ion on t h e  Dempstler Highway and on extensions and 

improvements on t h e  road from Haines Junc t ion  t o  Skagway are ongoing. 

Proposed p r o j e c t s  include f u r t h e r  r econs t ruc t ion  and paving of t h e  

road from Haines L n c t i o n  t o  Haines and f u r t h e r  paving of t h e  Alaska 

Highway, a t  a proj6c ted  c o s t  of $22!5 mi l l i on  over 10 years .  

Construct ion of a p i p e l i n e  w i l l  probably r e q u i r e  many service 

roads,  which may 1iPber be recons t ruc ted  i n t o  more permanent roads.  

Explorat ion f o r  mineral re:jources i s  a t h r i v i n g  i n d u s t r y  i n  

t h e  Yukon, and is  o f t e n  accompanied by the  cons t ruc t ion  o f  low grade 

resource roads,  which a r e  usua l ly  too  rough f o r  r e g u l a r  automobiles. 

Several  t rucking  firms opera te  i n  t h e  Yukon, providing an 

adequate se rv i ce  a t  r a t e s  s l i g h t l y  higher  than  those  i n  southern 

Canada. 

Zinc concent ra tes  (Mayo), asbes tos  f i b r e  (Cassiar) and lead-  

z inc concent ra tes  (Anvil and Clinton Creek) account f o r  most o f  t h e  

453 500 tonnes (500,000 tons)  moved p e r  year.  Most products  a r e  

brought t o  Whitehorse and then t r a v e l  by r a i l  t o  t h e  p o r t  o f  Skagway 
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where they a r e  shipped south.  Products for consumption come i n  v i a  

Skagway o r  through Watson Lake aloing the  Alaska Highway. 

( i i )  Railways 

The 177 k m  (110 M i . )  narrow gauge White Pass Yukon Route 

from Whitehorsle t o  the  po r t  o f  Skagway is  t h e  only ra i lway ope ra t in2  

i n  t h e  Yukon a t  t h e  present  time. 

mine prodiicts and-goods fo r  loca l  consumption, but  it a l s o  se rves  

as- Bn- important  tour i s t -passenger  rou te  i n  t h e  summer. 

was upgraded i n  1973 t o  enable it t,o handle AnvillMine products ,  and 

Its major cargo i s  f r e i g h t ,  inc luding  
‘ 

The r a i l  l i n e  

i t s  present  capac i ty  i s  about I 814. 000 tonnes (2,000,000 tons )  o f  

cargo p e r  yea r .  

The r a i l  system i s  adequate f o r  t h e  p re sen t  demand, and could 

handle up t o  three! times i t s  1974 load. 

made f o r  expansion o f  t h e j o l d  and/alr cons t ruc t ion  of  new r a i l  systems 

i n  t h e  Yukon, but  new ra i l  systems should be planned t o  r ep lace  road 

Several  proposals  have been 

t ra f f ic  because t h e  demand is  not  g r e a t  enough t o  support  ex tens ive  r a i l  and 

road t r anspor t  (# 83 ). 

The proposals  include:  

(a) L,eaving t h e  system as it i s  and concent ra t ing  on an 

expanded road se rv ice .  

Expanding and upgrading t h e  present  system which would 

be l e s s  expensive than cons t ruc t ion  of a new system. 

Converting t h e  present  narrow gauge l i n e  t o  r e g u l a r  

gauge would be p o i n t l e s s  un less  a connection with another  

r o u t e  i s  planned. 

(b) 



(c)  New r o u t e s :  
L 

L 
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t h e  proposed rou te  from Dease Lake t o  

Watson Lake has  been shelved because of 

high coss ts .  

An Alaska-Yukon rou te  has  been proposed by 

the  Alaskan and U.S. governments, which would 

run from. Fairbanks along the  Alaska  Highway 

t o  T e t l i n  Junc t ion ,  down the  White and Yukon 

Rivers t o  Carmacks and then  along t h e  T i n t i n a  

Trench t o  Watson Lake. The r o u t e  would 

r equ i r e  t h e  completion o f  t he  Dease Lake 

extension.  

b i l l i o n  and would p lace  914 km (568 m i )  of 

t r a c k  through t h e  Yukon, bu t  t he  proposal  i s  

The p r o j e c t  would c o s t  about $1 

s t i l l  i n  prel iminary s t a g e s  a t  t h e  present  t ime. 

Development of t h e  Grum depos i t  nea r  Faro would 

s u b s t a n t i a l l y  a i d  i n  j u s t i f y i n g  a r a i l  ex tens ion  

t o  Faro. The extension would involve 190 miles 

of  track a t  a c o s t  of  about $100 mi l l i on .  

(iii) Air Service .- 
The Yukon i s  l inked with con t inen ta l  a i r  r o u t e s  by r e g u l a r l y  

scheduled f l i g h t s  from Whitehorse t o  Edmonton o r  Vancouver. 

s e rv i ce  is a l s o  i n  opera t ion  between Juneau, Alaska and Whitehorse. 

A r e g u l a r  

A number of small plane arid h e l i c o p t e r  companies ope ra t e  i n  

t h e  Yukon, o f f e r i n g  t h e i r  s e rv i ces  t o  remote communities, government 

and p r i v a t e  bw-. .>int!sses. 

( iv )  Summary 

Unt i l  r e c e n t l y  the  t r a n s p o r t a t i o n  system i n  t h e  Yukon had 

ca te red  almost exc lus ive ly  t o  mineral development. The communication 

t r anspor t  sys t em developed t o  a l a r g e  e x t e n t ,  by upgrading resource  

, .  , 



deve 1 opmen t roads . 
The transportation policy used in the Yukon still caters 

largely to resource development, but it helped to organize and establish 

a fairly complete communications network as well. 

Resource development (mining and hydro in particular), will 

probably require new access ,roads, as will any pipeline construction. 

In any northern resource development, care must be taken to 

protect fragile northern environments, which are usually very susceptible 

to disturbances of any kind. 

to water crossings, construction 011 permafrost, interference with 

wildlife migration routes and protection of the environment once access 

Special consideration should be given 

is available. 
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(H) The Physical Environment and Development in the Yukon 

- 1 :  'me physical environment of northern Canada imposes 

limitations on development not experienced in the south. It is true 

that every region has its physical environment problems, but those of 

the north are more widespread, more difficult to overcome and have 

more of an effect on general development than physical environment 

problems experienced in the rest of the developed areas of Canada. 

The major obstacles are harsh climate,(especially permafrost), 

rough topography m d  physical isolation. 

Climate and permafrost pose major problems in construction 

and maintenance, but many northern industries, especially mining, have 

developed technolokies to handle these conditions, which lower operating 

costs in the long run. The harsh climate necessitates more protective 

and often specialized living conditions which usually require more 

fuel. 

The rugged topography of the'Yukon limits construction of 

transportation routes and thus inhibits expansion. 

associated with its physical isolation from major trade centers results 

in higher overall costs for most goods, and a higher cost of living. 

The limited access 

Because of the high cost of development in the Yukon, its 

economy has depended on those industries that could afford the risk 

of exploration and development. 

has been both the economic backbone and major expansion-development 

force in the Yukon. Since the early 1970's, explorations associated 

with pipeline developments have helped open up undeveloped areas of the 

Until recently, the mineral industry 
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Yukon, and if a pipeline is built, it will probably broaden the ex- 

ploration-devel.opment base further. 

The fragility of the northern environment poses special problems 

in development. 

food webs of northern ecosystems are very susceptible to minor dis- 

turbances (disturbances that would probably have little effect on 

more complex systems). 

ecosystems poses special problems because people, especially northern 

residents, are no longer willing to operate on a "let's see what happens 

and fix it next time" basis. It is generally believed that the northern 

environment would not be able to handle "trial and error" development. 

Because of this philosophy, development is often-idelayed while exhaustive 

impact studies are carried out. 

elopment often renders these studies academic but they are valuable 

in that they broaden the information base on which decisions can be made. 

The simple and direct energy pathways and uncomplicated 

The lack of experience in dealing with northern 

Lack of experience in northern dev- 

In summary, development in the Yukon must be viewed in the 

light of the special problems imposed by the physical environment. 

At the present time,the lack of an adequate information base and the 

lack of special technologies required for northern development are the 

major obstacles to economic expansion in the Yukon. I 
1 
1 
1 

I' 
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(I) Secondary and. Service Industries 

Included in this section are trade industries, utilities, 

public services, transportation se-rvices and manufacturing. 

industries provide relatively stable employment for about 74% of the 

work force, even though most depend on the fluctuating mining industry 

as a major source of business. 

These 

In 1966, Carr observed that the service-trade industries were 

weak due to limited markets and high costs, but he predicted that the 

Yukon was on the verge of increased economic growth which would strenth- 

en secondary industries. 

The Yukon has expanded considerably since 1966, and the major 

towns have strengthened their secondary industries to keep pace with the 

increasing population. 

industries in the Yukon. 

is expanding with the building of new hotels, a new Territorial 

Government Building, several new office and commercial buildings and 

housing. 

plays a role in the construction industry. 

Whitehorse is the center of trade and service 

The construction industry in Whitehorse 

In Dawson City and Whitehorse, restoration of old buildings 

Whitehorse is the center 5or Federal and Territorial 

Governments and a large section of the local labour force is employed by 

these agencies,. 

Merchandizing is not as specialized in Whitehorse as in other 

trade centers of similar size in southern Canada. 

At the present time the Yukon could not support a large 

service and manufatcturing sector arid because of its isolation and 

harsh physical environment, development of a strong secondary industry 
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I base will be slow,, However ', the continued increase in the Yukon's 

population will lead to an increase in secondary industry activity, 

which in turn will lead to a greater demand for local resources, es- 

pecially water arid recreation resources. 

I 
I 

I 
I 
I 

Tab1e:j 18 and 19 summarize the staticstics on the Yukon and 

I Whitehorse. 

I 
I 
1 
I 
I 
1 
1 
I 
I 
I 
I 
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Table ' 18 

P 

THE LAND 
The Yukon Territory is located in the northwestern section of 
North America and extends to the Arctic Ocean. It is bor- 
dered on the south by British Columbia, on the east by tlhe 
Northwest Territories and on the 'west by the State of Alaska. 
Total Area ................................... 186.000 square miles 
Forest Lands ..................................... 26,944.000 acres 

Principal Rivers: The Yukon River, The Teslin. Pelly. 
Stewart, White, Donjelc. McQuestin. Nisutlin. Ross, 
Klondike. Peel, Porcupine, Wind and Snake. 

Principal Lakes: Kluane Lake, Lebarge, Dezadeash, Ben- 
nett, Marsh, Aishihik. Tagish, Teslin and Frances. 

Mountain Ranges: St. Elias, Cassiar. Pelly, Selwyn. Ogilvie. 
Richardson, British Mountains. 

Highest Peak: Mt. Logan, Canada's highest. 19.850 feet. 

THE GOVERNMENT 
Unlike the Canadian provinces, the Yukon is administered as 

aTerritory. Chief executive is the Commissioner. There is 
an elective Territorial Council of twelve members which 
performs much the same functions as a provincial legisla- 
ture. 

8 

THE PEOPLE 
Population 1977 ............. i .................................. 21,416 . 

1967 ................................................ 14.7.50 
Principal Communities: Whitehorse. capital ofthe Yukon, 
Faro, Dawson City, Watson Lake, Elsa. Calumet. Mayo. 
Teslin. Carmacks. Old Crow, Haines Junction, Carcross. 

TRANSPORTATION 
Railways: White Pass and Yukon Route, Skagway. Alaska to 

Whitehorse. 
Airlines: Canadian Pacific Airlines. two flights daily to Van- 

couver and Edmonton. Transair. three flights weekly from 
Winnipeg, Yellowknife and Whitehorse. Northward Aik- 
lines. semi-weekly to Mayo, Ihwson City and other set- 
tlements. Wein Air Alaska. three flights weekly but daily 
in June. July and August to Fbirbanks and Juneau. 

Bus: Canadian Coachways Ltd.. daily summer service from 
Dawson Creek, B.C. to Whitehorse (twice weekly during 
winterj. 

Highways: Alaska Highwity. II ,523 miles from Dawson 
Creek, B.C.. through the Yukon to Fairbanks. A ~ x ~ ; I :  a 
number of terriforinl ronds. some for simmer traffic only. 

Seaport: Tidewater et Skirgway. Alirska. connecting with mil 
to Whitehorse. 

NET VALUE OF CO>l>l(Jl)lTY YRODUCTIOS 
c'o n s [ r iict io n ............................ I 976 ........ $ 19 .(NA). %fJ I 

19% ........ 5 I Y .OW~.(JOo 
Electric Powcr Genetrated ........... 1976 .............. 306.000 
(Thousand Kilowatt Hours) ......... I966 .............. llO.209 
Fishing .................................... 1976 .............. 554.585 

1966 .............. 53J.000 
Forest Product\ ........................ 1976 .......... S1.3OO.oor) 

1966 ............ 51 1 4 . m  
Mining .................................... 1976 ....... Sl38.50O.WJO 

1966 ........ SI 1,976.00C) 

1966 .............. S64.900 
Trapping .................................. 1976 ............ U03.543 

BUS IS ESS ACT1 VITY 
Labour Force ........................... 1976 ............... 10.490 

I966 ................. 7.500 
Average Weekly Earnings .......... 1976 .............. 5300.24 

1966 .............. SllJ.16 
Salaries and Wages ................... 1976 ........ 592.500.000 

1966 ........ 528.658.000 
Retail Trade ............................. 1976 ........ 556.998.000 

1966 ........ 51 I ,696.000 
Tourism .................................. 1976 ........ S25.OOO.OOO 

1966 .......... 37.017.73-1 
Alcoholic Beverage Sales ........... 1976 .......... S8.119.OOO 

1966 .......... S2.54I .OOO 
Vehicle Registrations ................. 1966 ............... 18.339 

1966 ................. 7.7 10 
Fishing Licences Issued 
(Angling) Residents ................... 1975-76 ............. 8.791 

1965-66 ............. 2.543 
Non-Residents .......................... 1975-76 ............. 4.637 

1965-66 ............. 5.101 

COkI.ISIUNICATIONS 
The Canadian N,ational Telecommunications provides 
facilities for residential. public long distance telephone and 
commercial telegraph throughout the Yukon. There are two 
radio stations at Whitehorse: one CBC and one private. CBC 
Radio also serves Dawson City. Mayo. Elsa. Clinton Creek. 
Faro. Carmacks. Beaver Creek. Destruction Bay. Haincs 
Junction, Teslin. Swift. Watson Lake. Fort Nelson and C s -  
siar. B.C. by micro wave. Live TV via Satellite Anik. 
Number of Radio Stations ......................................... 2 
Number of T.V. Starions .......................................... 2 
Number of tri-weeklies ............................................. I 
Number of bi-weeklies ............................................. 1 

EDUC.-iTION 
Schools ................................... 1975-76 ................. 23 

1965-66 ................. -- ?> 

Trxhers  ................................. IY7.i-76 ............... ?&I 
1965-66 ............... I t s  

1965-66 ............. 3 2 3 3  
Pupils ..................................... 1975-76' ............. 5.315 

::: Source: #8a. 
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' Table 19 .. 

Whitehorse Stat is tics 

. .  Population 1977 ...................................................... 14, 600 
Population 1967 ........................................................ 8. 150 
Income 1976 ...................................................... $ 85.162. 000 
Income 1966 .................................. i .................. .$15,160. 000 
Trading Area Population 1977 ....................................... 25. 000 
Trading Population, 1976 ........................................... 16, 500 

'hading Area Income, 1976 ................................... .$141,000. 000 
Trading Area Inc.ome, 1966 .................................... .$30.690, 000 

Construction 191'6 ............................................ .$17.400, 799 
Construction 1966 ............................................. $2,105. 201 
Assessment 1977 ............................................... .$86,491. 240 
Assessment 1967 ............................................... .$20,325, 865 
Retail Trade 1976 ............................................. .$39,500, 000 

Retail Trade 1966 ............................................ .$16,500. 000 

Industrial Plants 1977 ................................................. 4: 
Industrial Plants 1962 .................................................. 4 

Manufacturing (Value) 1976 .................................. .$131,069, 000 

Manufacturing (Value) 1966 ................................... $11,976. 000 

Manufacturing Payroll 1976 .................................... $30.309. 300'. 

Industrial Sites: 

(a) Total Acreage .................................................... 343 

(1) Acreage Semiced ............................................. 343 
(b) Unoccupied Acreage ................................................ 16 

Transportation Facilities: 

Rail .............................................. Mite Pass E Yukon Route 

Highways ......................................... Alaska Highrgay and Yukon 
Highway System 

.. 
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Table 19 con't 

Airports ............................................................... 1 
Truck Service ..................................................... 5 lines 

Utility Services - 

Electricity ...................................... Yukon Electrical Co. Ltd. 
Gas .................................................~anadia~.Pro pane Ltd. 

Raw Materials 

Copper, Asbestos, Silver, Gold, lead, zinc, timber and furs. 

Communications 

Radio Stations ...............................................C~W & CFWH 
T.V. Stations .................................................. E CBC TV 
Newspapers - Tri Weekly; Mon., Wed., Fri... ............... Whitehorse Star 

- Bi Weekly .........................................Yukon News 

Recreational Facilities 

Parks ...............................................,...................2 

Golf Cou~ses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Beaches and Resorts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4  

Source #8a. 
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(J)  Communities and Populiation Characteristics and Trends 

Map 1 and Table 20 show the locations and populations 

of the major communities in the Yukon. 

1972 figures, and .figures Sa, b, G 4: predict the population trends 

for the near future. Population anti labour analyses of the 1976 census 

are not yet available, so this discussion uses mostly 1972 information. 

Table 20 shows the comparable 

Most :,Yukon communities date from the Gold Rush or the Alaska 

Highway construction periods. 

further to pre-white or prehistoric times, e.g. Old Crow, Aishihik 

Village and Klukshu. 

A few native villages date back much 

Several other communities were formed recently 

when mines went into operation. 

Migration patterns tend to be erratic, responding strongly 

to economic opportunity, mining in particular. 

with the opening of a mine and unless a sound secondary economic base 

was established, died w!ien the mine ceased operation. 

Many towns were born 

. . .  
Yukon communities are small. in comparison to communities 

that perform similar functions in other Canadian provinces. 

Whitehorse is the transport:ation, trade, government center 

and capital of the Yukon. 

in the vicinity of Whitehorse. 

About 609; of the Yukon's population resides 

Most other communities are based on a single local industry; 

Dawson City is an important tourist center, as is Haines Junction 

now that Kluane National Park is established. Watson Lake is a trans- 

portation and lumbering center and caters to recreation fishermen 

and campers in the Liard area. Clinton Creek, Faro, Elsa, Mayo. 

and Ross River are mining towns. Most other communities are either 



- 156 - I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
1 
I 
I 
I 

Settlement 

Table 20 

Populations of !4ajor Yukon Communities, 

-- 
- _ _  __ 

1966. 1971 and 1976 ' 

Whitehorse* 

Faro 

Dawson 

Watson Lake 

Mayo 

Caramacks 

Tes l in  

Ross River 

E l  sa 
Upper L i  a rd  

Old Crow 
Carcross 
Haines Junc t ion  

Pe l ly  Crossing 

Beaver Creek 

Watson Lake Airport  

Destruct ion Bay 

Keno H i l l  

F l a t  Creek 

Burwash Landing 

Stewart  Crossing 

Qui l l  Creek 

Swift River 

Carcross Junc t ion  (M. 904) 

dohnsons Crossing (M. 837) 

Mile 5 ,  Klondike Highway 

Kloo Lake (M. 1035) 

I ron Creek 

*Denotes change i n  boundaries s ince  1966 

NI : No I h€ormation Av'ailablc 

I966 

4,771 
- 
74 2 

5 54 

479 

31 1 

324 

173 

529 

148 

218 

199 

195 

137 

114 

77 * 

64 

144 

1 

69 

28 

2 

40 
-- 
-- 
-- 
-- 
28 

1971 - 

11,217 

863 

762 

553 

381 

34 8 

34 0 

31 7 

298 

219 

206 

188 

183 

141 

120 

89 

82 

79 

71 

57 

43 

35 

33 

29 

24 

21 

20 

19 

1976 - 

13,311 

1,544 

838 

808 

448 

NI 

24 1 

' NI 
NI 
NI 
NI 
NI 

268 

NI 
NI 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
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I Table 20 con ' t  
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Tuchitua Lake 

Squanga Lake (M. 850) 

Windid Lake 

M i l l e r v i l l e  

White River (M. 1169) 

Lower Rancheria (M.687) 

Jakes Corner (M. 866) 

Mile 2 ,  Klondike Highway 

Champagne (M. 974) 

Dominion Creek 

Eagle Creek 

McCabe Creek 

Mile 3, Klondike Highway 

Mile 1019 

Don j ek 

Cowley 

Other 

-- 
21 
13 

11 

4,870 

17 

17 

16 

16 

1s 
14 

14 

13 

13 

1 2  

1 2  
1 2  

1 2  

1 2  

11 

11 

1,042 

N I  

N I  

NI 

N I  

N I  

N I  

N I  

N I  

NI 

N I  

N I  

N I  

N I  

NI 

N I  

N I  

4,378 

TOTAL 14,382 18,388 21,836 

Source: # 5  . 
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old mining towns,, native communities or population clusters on main 

transportation routes. 

The native village of Old Crow may have originated in prehis- 

toric times, as one of the first villages of Asian migrants. 

the native people depend on salmon, caribou, moose and muskrat f o r  food 

and support. 

inhabitants to retain, to a large extent, their traditional; way of life 

Today, 

The isolated nature of the village has enabled its 

Population Characteristics 

An understanding of the demographic nature of Yukon communities 

- 

is essential in planning for future developments. 1976 population 

breakdowns are not yet available, but Tables 21 and 22 give some idea 

of age-sex-race distributions in major Yukon communities. 

Recent labour information on the Yukon was not located, but 

table 

major operations is predominantly white and male, but more and more 

women have entered the labour force in recent years. 

2.3 gives some idea of the labour situation. The work force in 

The major problem in the Yukonylabour picture is the transient, 

temporary and/or seasonal nature of many jobs. Most mining operations 

are more or  less temporary and even if the community established because 

of them can survive when the mine closes, the mine workers must move 

to areas where mine work is available, 

considerable part of the'labour force especially in the summer when 

government and mining surveying and research is carried out. 

harsh winter climate severely limits t.he availability of winter work 

in surveying and research. 

Transient workers supply a 

The 
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Table 21 

D i s t r i b u t i o n  of the  Non-Indian P o p u l a t i o n  by A g e  Group 

and Sex, Yukon Ter r i to ry ,  1971 
- 
-- 

Male -- Age Group 

0 - 4  9017 

5 - 9  9915 

10  - 1 4  853 
15 - 1 9  5 9 1  
20 - 24 821 

2 5  - 3 4  1,770 
35 - 44 1 ,208  

45 - 54 792 
55 - 64 468 

6 5  - 69 119 
70+ 1 2 1  

Female T o t a l  -- 

867 
. 906 

785 
600 
822 

1,356 

793 

598 

30 3 

50 
73  

1,7'74 
1 , 9 0 1  

1,6:38 
1 , 1 ! 3 1  
1 ,643  

3,1:26 

2,001 
1,390 

7'71 

169  
194 

T o t a l  8 ,645 7,153 15,7!l8 

Yukon 
T e r r i t o r y  

(% 1 

11.2  

12.0 

10.4 
7.5 

10 .5  
1 9 . 8  

12 .7  

8.8 
4.9 
1-0 
1 .2  

100.0 

Source: #5. 

P e r c e n t a g e  by Age Group 
Canada 

( A l l  E t h n i c  - 
Groups) 

( 8 )  

8 . 4  

10.5  

10.7 

9 .8  

8.8  
1 3 . 4  
11 .7  

10 .6  
8.0 

2.9 
5 .2  

100.0 
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Table 2 2 .  
- _  

Community P o p u l a t i o n  by E t h n i c  O r i g i n ,  

Yukon T e r r i t o r y ,  J a n u a r y  1973 

Communi= -- 
Whitehorse  
F a r o  
Dawson C i t y  
Watson Lake 
&YO 
C l i n t o n  Creek 
Carmacks 
T e s l i n  
Ross River 
E l s a  
Upper L i a r d  
O l d  Crow 
C a r c r o s s  
Haines  J u n c t i o n  
P e l l y  Cross ing  
Beaver  Creek  
Watson Lake Airport 
Des t ruc t ion  Bay 
Keno H i l l  
F l a t  Creek 
Burwash Landing  
Stewart C r o s s i n g  
Q u i l l  Creek 
S w i f t  River 
C a r c r o s s  J u n c t i o n  (Mi le  704) 
J o h n s o n s  C r o s s i n g  (Mile  837)  
Mi le  5, Klondike  Highway 
Kloo Lake (Mile  1035) 
I r o n  Creek  
T u c h i t u a  Lake 
Squanga Lake (Mile 850) 
Winded Lake 
Mi l l a r v i l  le 
White R i v e r  (Mile 1169)  
Lower R a n c h e r i a  (Mile 687) 
J a k e s  Corner  (Mile 866) 
M i l e  2 ,  Klondike  Highway 
Champagne (Mile  974) 
Dominion Creek 
E a g l e  Creek 
McCabe Creek  
Mile 3 ,  Klondike  Highway 
Mile  1019 
Don j e c k  
Cowley 
O t h e r  u n d e s i g n a t e d  or u n a s s i g n e d  

Total Yukon 

Source: #5.  

I n d i a n  
# 
560 

4 
120 

68 
7 0  

5 
200 
160 
14 0 
15 

189 
152 

46 
70 

1 2 1  
5 

1 2  
2 
1 

' 32 
1 2  
1 
3 

4 

1 6  
1 
1 
6 

8 

4 
7 

5 

-- 

-- 
-- 

-- 
-- 

-- 
-- 
-- 

7 

3 

2 
400 

2,452 

-- 
-- 

Metis 
F 
260 
11 
55 
27 
30 
3 

20  
22 
11 

9 
7 

36 
35 
1 7  

8 -- -- 
2 
4 
2 

2 3  
3 
1 

4 
2 

4 
1 
3 
6 

2 

-- 

-- 

-- 
-- -- -- -- 

5 -- -- 
1 -- -- 

-- 
2 

100 

726 

O t h e r  
I 

1 0  , 397 
848 
587 
458 
281 
37 3 
1 2 8  
158 
1 6 6  
274 

2 3  
18 

1 0 7  
96 
1 2  

115 
77 
78 
74 
69 
1 2  
2 8  
'33 
30 
25 
1 8  
21  

1 7  
1 3  

5 
1 6  

6 
15 
10  

7 
1 3  
3 

1 2  
1 2  

4 
1 2  

9 
11 

7 
542 

15 ,210  

-- 

- . .. ._ 

i 
T o t a l  

.y 

11,217 
863 
762 
5 5 3  
3 8 1  
3 81 
3 4  8 
3 4  0 
317 
298 
219 
206 
188 
183 
1 4  1 
1 2 0  
89 
82 
79 
71  
67 
4 3  
35 
33 
29 
24 
2 1  
2 0  
1 9  
1 7  
17 
1 6  
1 6  
15 
14 
1 4  
13  
13 
1 2  
12 
1 2  
1 2  
1 2  
11 
11 

1 , 0 4 2  

l S ,  368 
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Table 23 -- 

-- : tndu!i t ry  

1. Banks  

2. M u n i c i p a l i t i e s  6 C i t i e s  

3.  Communica t ions  

4L. C o n s t r u c t i o n  

5 .  C o n t r a c t o r  

6 .  D.E.W. L i n e  

7’. Diamond D r i l l i n g  

8. E n g i n e e r i n g  

9. G a m e  G u i d e  

10.  G a r a g e  

11. H a i r d r e s s i n g  

12. Hotels a n d  Lodges  

13. J a n i t o r  S e r v i c e  

14 - L a n d s c a p e  G a r d e n i n g  

15. L a u n d r i e s  

16. Lumber ing  

17. M a n u f a c t u r i n g  

18. M e r c h a n t  

19. M i n e r a l  E x p l o r a t i o n  

20.. M i n i n g  

21. O f f i c e  W o r k e r s  

22. O p t o m e t r i s t  

23. P r i n t i n g  

24. P r i v a t e  Clubs 

25. R e s t a u r a n t s  a n d  
C a t e r i n g  

26. S c h o o l s  

27. S e c u r i t y  P o l i c e  

28. T e r r i t o r i a l  Government  

29. T h e a t r e s  a n d  Amusements 

30. T r a n s p o r t a t i o n  

31. U t i l i t i e s  

32. F e d e r a l  Government  

Manpower Statistics 
Yukon Tr.L:r ito:x 

1971-72 

Emp 1 oyer s 

9 

6 

3 

75 

150 

3 

12 

11 

20 

42 

4 

76 

12 

1 

5 

14 

7 

95 

165 

18 

22 

1 

3 

6 

40 

2 

1 

1 

9 

1 0 0  

J 

1 

916 

- 
--- 

En?loyers 

112 

113 

202 

2 9.7 

682 

27 

82 

43 

I 86 

336 

21 

582 

30 

3 

24 

77 

39 

680 

74.5 

1,237 

32 

2 

8 

C5 

27 7 

3 

2 

1,731 

64 

903 

55 

1,OJJ - 
2il_2g 

Source: 115. 
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Wage information should be ava i l ab le  from t h e  Manpower cen te r  

i n  Whitehorse. No recent  information is included here .  

Economic DeveloDment and Poimlation-Labour Trends 

Any major development i n  t h e  Yukon w i l l  d r a s t i c a l l y  a f f e c t  

t h e  populat ion.  The e f f e c t s  o f  mineral developments have a l ready  

been d iscussed ,  but because mining i s  t h e  Yukon's major indus t ry ,  t h e  

e f f e c t s  o f  i ts  development on t h e  populat ion and labour  c h a r a c t e r i s t i c s  

should be s t r e s sed .  

Any major cons t ruc t ion  p r o j e c t ,  e.g. p i p e l i n e s  o r  hydro 

developments, would probably employ ;I l a r g e l y  t r a n s i e n t  labour  fo rce  

because o f  t h e  spec ia l i zed  s k i l l s  requi red  for t h e  job. This f a c t o r  

is  of  major importance i n  d iscuss ions  on t h e  planned Alaska Highway 

Pipe l ine .  I t  i s  being argued t h a t  because t h e  p i p e l i n e  i s  going t o  

have such a profound e f f e c t  on t h e  socio-economic and environmental 

cha rac t e r  o f  t h e  Yukon, Yukoners should be a b l e  t o  b e n e f i t  as much 

as poss ib l e  from it;  inc luding  the  r i g h t  t o  be t r a i n e d  i n  t h e  spec ia l -  

i zed  jobs  requi red  f o r  i t s  cons t ruc t ion  and maintenance. 

Large f l u c t u a t i o n s  i n  populat ion due t o  a t r a n s i e n t  labour 

fo rce  tend t o  have a negat ive e f f e c t  on the  o v e r a l l  economy of t h e  area, 

because of t h e  readjustment required once t h e  populat ion r e t u r n s  t o  

normal. 

Social  (e f fec ts  of  a t r a n s i e n t  populat ion (on na t ive  populat ions 

i n  p a r t i c u l a r )  a r e  a l s o  important.  This was a major argument i n  t h e  

Berger Report on the  Mackenzie Valley P ipe l ine ,  and was one o f  t h e  

reasons why the  p i p e l i n e  should not  go through. Li t t le  work has 

been done on  t h e  s o c i a l  e f f e c t s  t h a t  major developments would have on 
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the people of the Yukon. 

are important bec:ause the relatively small resident populations char- 

acteristic of northern areas are more likely to be adversely affected 

than large populations where social effects could be absorbed with 

Social aspects of major northern developments 

less disturbance. (This argument is analagous to the "simple" char- 

I acter of northern ecosystems). 

I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
1 
1 

! I  
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(K) Indians --- 

Unt i l  r e c e n t l y  t h e  r i g h t s  of t h e  Yukon Native people were 

not  taken i n t o  cons idera t ion  by explorers  and resource  developers .  

Today however, t h e  Yukon's Indians a r e  demanding r e s t i t u t i o n  and com- 

pensat ion f o r  p a s t ,  p resent  and f u t u r e  developments t h a t  u t i l i z e  o r  

a f f e c t  t h e i r  claimed lands.  

- H i s  t o r y  

Some ' :of t h e  n a t i v  people of Northern Canada migrated from 

Artifac:ts of  t h i s  migrat ion have been Asia about 20,000 years  ago. 

found i n  t h e  Old Crow area. The modern Indians of Canada's n o r t h  

may be descended from these  o r i g i n a l  migrants ,  or from t r i b e s  t h a t  

invaded t h e  north a.t  a l a t e r  da t e .  

Most Yukon Indians belonged t o  t h e  nor thern  branch o f  t h e  

Athapascan language group. Considerable mixing occured between southern 

Athapascans and c o a s t a l  T l i n g i t  peoples ,  who were middlemen i n  Russian- 

Indian f u r  t rad ing .  Much of t h e  T l i n g i t  l i f e s t y l e  was absorbed by 

southern Athapascan groups, and t h e s e  "Tl ingi t ized" Athapascans became 

t r a d e  middlemen between southern white people and in l and  Indian t r i b e s  

(Kaska, Tutchone, and Han; Map 25) .  

By t h e  time white people ventured i n t o  t h e  Yukon, t h e r e  was 

l i t t l e  d i f f e r e n t i a t i o n  between most Yukon Indian groups. 

The Indians played a v i t a l  r o l e  i n  t h e  Yukon f u r  t r a d e ,  but  t he  

Gold Rush had a more pronounced e f f e c t  on t h e i r  c u l t u r e  and way of l i fe .  

The White gold seekers  paid l i t t l e  a t t e n t i o n  t o  t h e  r i g h t s  
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of Indians i n  relati lon t o  t h e  gold f i e l d s .  Some Indians were employed 

as mine labourers  and o t h e r s  t raded f u r s  and goods with t h e  white gold I 

miners. 

Rush t o  t h e  present  was not  located.  

d i s t r i b u t i o n s  and employment s t a t u s  d a t a  f o r  Yukon Indians.  

Information on t h e  Indian people from t h e  end of t h e .  Gold 

Tables 24 and 2 5  give age-sex 

Present  S t a tus  

In  1900,s ix  packets of land were s e t  a s i d e  f o r  excLusive use 

-- 

by Indians.  

p i ces  of t h e  Indian Act. 

These areas are c a l l e d  reserves  and a r e  under t h e  aus- 

Band Reserve - 
Whitehorse Lac Laberge 

Carcros s Carcross  

Tesl i n  

Mayo 

Dawson 

N i s u t l i n  

Tesl i n  

Mcques ton  

Moos eh i d  e 

The Indian Act p r o t e c t s  t h e  n a t i v e  r i g h t s  of t h e  Indians 

l i v i n g  on t h e  r e se rves ,  and p r o h i b i t s  unauthorized o u t s i d e  use  o r  

development of r e se rve  land o r  resources .  

s a t i o n  t o  Indians f o r  any use ,  developments o r  effects on r e se rve  

land r e s u l t i n g  from ou t s ide  developments. 

Land has a l s o  been s e t  a s i d e  for Indian use ,  but i s  not  under 

t h e  auspices  of t h e  Indian Act. 

i s  used by Indians for sustenance and l i v i n g  area. 

provided t o  the  Indians i f  t h e  land is a f f ec t ed  by non-native development. 

The a c t  provides  compen- 

The ].and i s  owned by the  Crown, but 

Compensation i s  not 
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Table 24 

D i s t r i b u t i o n  of I n d i a n  P o p u l a t i o n  by Age Group 

A g e  Group 

' 0 - 4  
5 - 9  

' 1 0  - 1 4  
15 - 1 9  

20 - 2 4  
2 5  - 34 

35 - 44 
45  - 5 4  
55 - 64 
65  - 69 

70+ 

T o t a l  

Source: #5 

and Sex,  Yukon Terr i tory,  1971  

M.a le --- 

180 
205 

155 
115 

95  
160 
125 

85 

7 !5 

25 

55 

1 ,275  

Female 

160 

185 

170 

135 
110 

180 

135 
95 

70 
30 
4 5  

1 , 3 1 5  

To ta l  

340 
390 

325 
250 
205 

340 
260 

180 
1 4 5  

55 
100 

2,590 

P e r c e n t a g e  by A g e  Group 
Canada 

( A l l  EL\nic 
Grouos) 

Yukon 
Terr i tory 

( % I  

13.1 
15.1 

12.5 
9.7 

7.9 
13.1 
1 0 . 0  

6.9 
5.6 
2.2 

3.9 

100.0 

8.4. 
10 .5  
10.7 

9.8 
8.8 

13 .4  
11.7 

10 .6  
8.0 . 

2.9 

5.2 

100.0 
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i 
Employment S t a t u s  of I n d i a n s ,  Yukon 

Terri tory,  1972 

Employed 
Employ- Season- 

P o t e n t i a l  L e s s  able a l l y  
L&l our  Unemp loy- Work F u l l  F u l i  P a r t  Unen- 

Time Time T i n e  ployed - Force - Band Force' ables 

Whitehorse 
a c # # # Ti i: l7 

193 76 1 1 7  1 7  . 2 1  i 2  37 
r 

131  4 6  85 8 1 2  18 47 Li a r d  

S e l k i r k  117 38 79 1 2  11 1 8  38 

T e s l i n  

Carmacks 

Old C r o w  

May o 

Dawson 

Champagne 

Ross Rive r  

Kluane 

Carcross 

T o t a l  

1.14 

97 

87 

64 

63 

59 

53 

40 

1,078 

4 6  

30 

30 

28 

20  

1 3  

23 

11 

5 

370 

68 

67 

57 

36 

4 3  

4 6  

30 

29 

25  

708 

1 0 0 % .  

9 - 2 2  24 13 

1 7  : 1 8  1 2  20 

7 10  2 0  20 

7 6 13 10  

6 8 6 23 

11 1 8  7 1 0  

4 7 9 10  

4 1 0  4 11 

4 7 7 7 

111 156 l S S  253 

165 2 2 %  26% ' 36% 

P o t e n t i a l  l a b o u r  f o r c e  r e f e r s  t o  t h e  total working age  popu l2 t ion  
(18-55 y e a r s  of a g e ) .  

1 

Source: #5. 
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Detai led information on t h e  loca t ions  of Yukon Indian bands 

can be found i n  t h e  Indian Land Directory,  Yukon Region, bibl iography 

# 81 . 

Indian Land C l a i m s  

Indian land claims,  present  and fu tu re ,  p l a y  a major r o l e  i n  

t h e  socio-economic development o f  t h e  Yukon. 

A t  t h e  present  time, Yukon Indians are demanding t h a t  t h e i r  

land claims be s e t t l e d  before  any p ipe l ine  is b u i l t .  

government has  requestedfrom t h e  U.S. t h a t  a cons iderable  amount o f  

The Canadian 

money be pa id  t o  t h e  r e s i d e n t s  o f  t h e  Yukon before  t h e  p i p e l i n e  i s  

b u i l t ,  t o  compensate f o r  socio-economic and environmental e f f e c t s .  

How much o f  t h5s  moneywas t o  g o t o  t h e  na t ive  people  was no t  s t i p u l a t e d .  

The Indian people are concerned not  only wi th  t h e  l o s s  o f  

t h e i r  l and ,  bu t  with the  l o s s  o f  t h e i r  t r a d i t i o n a l  way of  l i f e  and 

c u l t u r a l  h e r i t a g e  assoc ia ted  with " l iv ing  o f f  t h e  land". They are 

a l s o  concerned about t h e  c u l t u r a l  and s o c i a l  effects t h a t  increased  

development and subsequent i n f l u x  o f  non-Indians w i l l  have on t h e i r  

way o f  l i f e .  This was a major argument. i n  t h e  Berger Report, and 

a p p l i e s  equal ly  well  t o  a l l  Indians i n  t h e  nor th .  
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I V .  Data Deficiencies  

The purpose o f  t h i s  s ec t ion  i s  t o  i d e n t i f y  a r e a s  of i t i-  

formation d e f i c i e n c i e s  t h a t  could become t h e  t o p i c s  of f u t u r e  s t u d i e s  

by t h e  Inland Waters D i rec to ra t e .  

Recent goveirnment and p r i v a t e  i n t e r e s t  i n  Northern Canada 

has  r e s u l t e d  i n  a cons iderable  amount of  d a t a  c o l l e c t i o n ,  surveying and 

1 
1 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 

research  being conducted i n  the  Yukon a t  the  present  time. Because 

of t h i s ,  some of t h e  d a t a  and informat:ion d e f i c i e n c i e s  mentioned i n  

t h i s  s ec t ion  may be under s tudy a t  t h e  present  time. 

g r e a t  dea l  o f  information on t h e  Yukon i n  raw d a t a ,  unpublished and 

There is a 

published forms, and only a por t ion  of it was encountered du r ing  

t h e  course of t h i s  study. I t  is  poss ib l e  t h a t  some a r e a s  of i n f o r -  

mation d e f i c i e n c i e s  mentioned i n  t h i s  s e c t i o n  have been researched ,  bu t  

were not  loca ted .  

I .  Physical-Chemical Environment 

(a)  Ecoregions o f  Yukon T e r r i t o r y ,  by E.T.  Oswold, 1977, - 
was t h e  only r e p o r t  found t h a t  contained a complete d e s c r i p t i o n  o f  

t h e  physical  c h a r a c t e r i s t i c s  o f  t h e  Yukon. 

is 

The emphasis i n  t h i s  r e p o r t  

on vegeta t ion  as it r e l a t e s  t o  o the r  physical  parameters.  

(b) Geological Survey o f  Canada has published seve ra l  

geological  r e p o r t s  on s p e c i f i c  a r e a s  i n  t h e  Yukon (usua l ly  a s soc ia t ed  

with promising mineral a r e a s ) ,  but no ove ra l l  geological  survey was 

a v a i l a b l e .  
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(c) Recent information on the  S t .  Elias g l a c i e r s  i n  r e l a t i o n  

t o  t h e  Alsek and assoc ia ted  r i v e r s  'was not  loca ted .  1974 information 

ind ica t ed  t h a t  t hese  r i v e r s  might be subjected t o  heavy sedimentat ion,  

s i l t a t i o n  and poss ib l e  obs t ruc t ion  hy i c e  downstream o f  t h e  Aishihik 

dam. Recent information on t h i s  s i t u a t i o n  might be important i n  r e z  

l a t i o n  t o  t h e  Aishihik dam and Alselc bas in  f i she ry .  

(d) Although t h e r e  is  a considerable,  amount of information a v a i l a b l e  

on permafrost  i n  t h e  Yukon, more d e t a i l e d  sampling i s  requi red ,  es -  

p e c i a l l y  i n  r e l a t i o n  t o  t h e  types of permafrost  p resent .  

I t  i s  d i f f i c u l t  t o  a s ses s  t.he amount of hydrology information 

a v a i l a b l e  because: 

- s t u d i e s  are c a r r i e d  out  by severa l  d i f f e r e n t  agencies ,  

who a r e  not  always aware o f  what the  o t h e r  has  done, i s  doing o r  

p l ans  t o  do. 

- a g r e a t  dea l  o f  information i s  a v a i l a b l e  i n  d a t a  form only ,  

i n  t h e  Naquadat and Watdoc computer systems and var ious  off ice  f i les .  

Most of t h i s  d a t a  base has  not  been analysed o r  summarized. 

Areas of d a t a  d e f i c i e n c i e s  include:  

(e) Lack of summary informcation on t h e  c h a r a c t e r i s t i c s  o f  

t h e  major r i v e r s  and lakes i n  t h e  Yu'kon - no s i n g l e  complete source o f '  

information on t h i s  t o p i c  was loca ted .  

( f )  Very l i t t l e  information a v a i l a b l e  on t h e  s t a t u s  o f  

groundwater i n  t h e  Yukon. 

water t o  some ex ten t ,  t h i s  type o f  information i s  needed. 

Since manly Yukon communities r e l y  on ground- 

(g) Snowpack and r a i n f a l l  da t a  i s  a v a i l a b l e ,  but  l i t t l e  

c o r r e l a t i o n  between t h i s  da t a  and runoff  has been made. 
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(h) There i s  an ove ra l l  lack o f  published information on 

t h e  hydrology of t h e  Pe l ly  and Stewart Rivers,  and on physical  char- 

a c t e r i s t i c s  of t h e i r  bas ins .  

( i )  Information i s  requi red  on s i l t a t i o n  o f  r i v e r s  i n  the  

Alsek Basin, and on the  e f f e c t s  t h a t  t h e  Aishihik dam may be having 

on drainage and hydrology i n  the  a rea .  

( j )  General information i s  needed on t h e  Liard Basin i n  

r e l a t i o n  t o  wilderness recrea t ion- tour i sm resources .  

(k) The importance of  t h e  Porcupine River t o  the  f i s h e r i e s  

resource of  t h e  Yukon i s  not  understood because of lack o f  information 

on t h e  r i v e r ' s  f r eez ing  c h a r a c t e r i s t i c s .  

(1) Some s p e c i f i c  information on t h e  North Slope River 
I 
I 
1 

Basins was c o l l e c t e d  during work on :the Mackenzie Valley P ipe l ine  prop- 

o s a l ,  but  l i t t l e  general  hydrological  information was found while 

researching  t h i s  r epor t .  

1 DIAND and F i she r i e s  and Environment Canada agencies ,  and var ious 

p r i v a t e  agencies  art? c u r r e n t l y  conducting water resource  s t u d i e s  i n  

t h e  Yukon, which may f i l l  some o f  t h e  d a t a  d e f i c i e n c i e s  mentioned. 

1 
R 
I 

For example: 

- t he  Department of  Indian Affairs - Waters Branch hopes 

t o  begin ana lys i s  and summarization o f  some o f  t h e  d a t a  s to red  i n  

Naquadat i n  t h e  near f u t u r e .  

- Environmental Pro tec t ion  Service i n  Whitehorse i s  conduct- 

ing  water resource s t u d i e s  i n  t h e  a r e a s  of p o t e n t i a l  mineral devel-  

opments, e s p e c i a l l y  i n  the  Selwyn Range. These r e p o r t s  should 

be a v a i l a b l e  i n  the  near fu tu re .  

I 
1 
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Most hydrologicalinformation encountered was a v a i l a b l e  i n  

d a t a  form only,  and i n  most cases  no summaries o r  ana lyses  were located, 

A general  summary o f  hydrological information was not  a v a i l a b l e ,  and 

t h e r e  i s  no ind ica t ion  o f  j u s t  how much of  t h e  Yukon's hydro logica l  

cha rac t e r  has been s tudied.  Therefore,  the  most important de f i c i ency  

is  the  l ack  o f  a summary of t h e  present  s t a t u s  o f  hydrological  i n f o r -  

mation t h a t  i s  a v a i l a b l e .  

\ The recent  environmental assessment work conducted f o r  t h e  

proposed Alcan Pipe l ine  has served t o  commence a hydro logica l  d a t a  

inventory.  

During research  f o r  t h i s  r e p o r t ,  d a t a  and informat ion  

d e f i c i e n c i e s  were encountered f o r  sedimentation, water  q u a l i t y ,  

f r eez ing  c h a r a c t e r i s t i c s ,  f looding,  bank and bottom d a t a  for most 

Yukon Rivers and .northern r i v e r s  i n  p a r t i c u l a r .  

11. Biological  

A t  t h e  present  time t h e r e  i s  a general  l ack  of information on 

- --- 

t h e  Yukon's w i l d l i f e  resource.  The Canadian Wi ld l i f e  Serv ice  i s  

conducting waterfowl s t u d i e s  a t  t h e  piresent t i m e  and an i n t e r i m , r e p o r t  

i s  ava i l ab le  a t  t h e  Inland Waters D i r e c t o r a t e .  ( F i l e  412) However, 

a complete inventory of  t h e  Yukon's w i l d l i f e  resource  w i l l  no t  be 

a v a i l a b l e  f o r  s eve ra l  years .  

I I I .  Socio-Economic -- -- 
Mining and blinerals - 
(a)  L i t t l e  information on pro jec ted  water use  f o r  p o t e n t i a l  
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mines was found (H43 ), and only one study on water resources in the 

vicinity of a potential mine was available ( 8 3 9  ). 

(b) Kaiser Ltd. supplied a very brief summary of water 

requirements for their proposed aluminum smelter ( # 3 6 ) ,  but more 

detailed information is required. 

(c) No information was located on water use and treatment 

for Cassiar Asbestos and Tantalus Butte Coal Mines, however, it may 

be available in'data 

individual mining companies. 

form in the Naquadat computer or from the 

(d) The available informaticm on water use and treatment in 

base metal mines needs to be updated a.nd presented in a summary form 

Data only for water use and waste trea.tment, is available in Naquadat 

and from the individual mine companies. 

(e) It is beyond the scope of this study to make specific 

recommendations for studies associated with proposed pipeline routes. 

Several detailed studies have been published and more are underway 

at the present time (#46,47,48,4?,). The section on pipelines summarizes 

the major information deficiencies associated with pipeline construction 

in the Yukon. 

Tourism and Recreation 

The tourism and recreation industry lacks not only an in- 

tegrated, workable plan for development and preservation of tourism 

and recreation resources ,but also a complete inventory of these resources. 
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Information is required concerning: 

(a) Updating and revision of  the Wild Rivers Surveys in 

order to evaluate their recreation value in the light of increasing 

I 
1 

I 
I 
I 
I 

demand. 

(b) Evaluations of recreational values of the Yukon's major 

lakes. 

(c) General information on .the tourism and recreational 

resources of the Liard Basin. 

(d) Summary-compilation of information on available access 

to the most valuable recreation areas. 

(e) Evaluation of overall tourist and recreation resources 

as they relate to ot'her potential reslource developments of the same 

resources, i.e. a rating system of tourism-recreation resources. 

Water Use 

(a) The Sigma report ( # 7  ) provides a comprehensive analysis 

- 

of the present and potential power needs of the Yukon, however an 

updated summary of the present system is required. 

on environmental impacts of the five most likely sites may be being 

accumulated, but no such information was encountered during the-course 

of this study. 

General information 

(b) Detailed reports on domestic water use in most major 

communities are available from the Yukon Territorial Government, 

Department of Public Works, and the reader is referred to them for more 

information. 

of these studies, so it is not possible to state data deficiencies in 

Time constraints for this study did not permit perusal 



- 177 - 

1 domestic water use and treatment programs. 

recommendations for water use and treatment system improvements for 

the community that it deals with. 

Each report does contain 

I 
1 
8 
8 
I 

.- 1 
I 
8 
I 
1 
1 
I 
I 
I 
1 

Fish and Fisheries 

Fisheries and Marine Service is presently conducting several 

studies on the fisheries resource in t:he Yukon, although details of 

these studies were not available for t.his report. Data deficiencies 

in fisheries informat.ion include: 

(a) A complete inventory of  the Yukon's fishery resource. 

(b) Life histories, feeding-habits, spawning and rearing 

habits, and information on overwintering areas for most species 

other than salmon. 

( c )  Information on the effects of mining, lumbering, hydro 

operations, and domestic treatment facilities on local fish populations. 

FQr e s try 

Very little information was available on the forestry industry. 

Data deficiencies include: 

(a) Logging practices. 

(b) Effects of logging on local water systems. 

(c) Water use and treatment in sawmill operations. 

Transportation -- 

Construction of roads will req,uire environmental studies 

similar to those for pipeline construction, i.e. construction on 
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permafrost ,  water c ross ings  and assoc ia ted  f i s h  problems, i n t e r f e r e n c e  

with r e s iden t  and mi,gratory w i l d l i f e ,  and socio-economic impacts. 

Soc ia l  AsDects 

(a) Unt i l  t he  1976 Census Canada i n f o r m a t i o n . i s  a v a i l a b l e ,  

t h e r e  is  a general  lack o f  up-to-date demographic and labour  d a t a  

and p red ic t ions  f o r  t h e  Yukon. 

(b) Native land claims have become an important i s s u e  i n  t h e  

Yukon i n  r e l a t i o n  t o  resource development and cons t ruc t ion  o f  t r a n s -  

po r t a t ion  routes .  The .effects of  proposed developments on water  

resources  on claimed lands o r  developments t h a t  kould i n d i r e c t l y  

a f f e c t  water on claimed lands a r e  included i n  t h e s e  i s s u e s ,  and w i l l  

probably r e q u i r e  f ede ra l  input .  
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Appeindix I 

HYdrokanhs for  S e l e c t e d  S t a t i o n s  
. .. . . .. . .. -- . . . . -  

9EB001  Y u k o n  R i v e r  0 1  D a w s o a  

9 O C O O 2  S t e w o r t  R i u a r  o t  X1:yo 

Notc: A l l  d i s c h a r g c s  i n  c . f . s .  
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s A A 0 1 2  V i n e c i o n  R i v e r  n e a r  C a r c r o s s  

S t o  I O A A 0 0 1  L i o r d  E l v e r  J! U p p e r  C r o s s i n g  
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3 A C O O I  T o k h i n l  n l v o r  n a o r  W h i t o h o r s o  

_ _  - -  
Source: #16. 
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Appendix I1 

I c e  Thickness,  Break-Up, Freeze Up 

Source: #14. 
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Appendix I I I 

]List of T i t l e s  of Relevant Reports, 

Not Listed i n  the Bibliography 
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HYDROLOGIC AND GEOMORPHIC 
Ch'ARACTERISTICS -OF THE 

SIXTY MILE RIVER 
(ABOVE MILLER CREEK) 

IN THE YUKON TEIRRITORY 

PREPARED t3Y 

1 DEPAFZTMEPJT OF INDIAN AFFAIRS 
ANDi NORTHERN DEVELOPMENY 

NORTHERN NATURAL RESOURCES 
AND ENVIRONMENT BRANCH 

WATER RESOURCES B R A N C i  
YUKON TERRIfORY 

DECEMBER, 1996. 

.. . 

. 
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T 

HYDROLOGIC AND GECIMOWPHIC 
CHARACTER1 STlCS 0 I= RIVERS 

YIUKON TERRITORY 
AND DRAINAGE BASINS IN THE 

. -.. 

I 
DEPARTMENT OF INDIAN AND NORTHERN AFFAIRS 

GOVERNMENT OF CANADA 

I 
I 
I 
I 

I 

' PREPARED FOR 

SUBMITTED B Y  

northwesf hydraulic coinsultants ltd. 
EDMONTON ,ALBE:RTA 

MARCH, 1974 
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HYDROLOGIC AND GEOPAORPHIC 
CHARACTERISTICS OF RIVEZS 

Y UKBN fEWl2 IT0 WY 

I 

AND DRAINAGE BASINS IN THE 

i 
I 

: 
PREPARECI BY 

DEP’ARTMENT OF INDIAN AFFAIRS 
AND NORTHERN DEVELOPMENT 

I 

i I 

NORTHERN NATURAL RESOURCES 
AND’ ENVIRONMENT BRANCH 

WATER MANAGEMIENT SECTION 
YUKON TERRITORY 

MARCH, 11975 
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I 

HYDRO!.-OGIC AND GEOMORPHIC 

AND DRAINAGE BASINS IN THE 
YUKON TERRITORY 

CHARACTE~ISTICS (IF RIVERS 

I 

PREPARED BY 

DEPARTMENT OF INDIAN AFFAIRS 
AND NORTHERN DEVELOPMENT 

NORTHERN NATURAL RESOURCES 
AND’ ENVIRONMENT BRANCH 

WATER MANAGEMENT SECTION 
YUKON TERRITORY 

MARCH, 1976 

. .  
I 
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RIVER AND DRAINAGE BASIN CHARACTERISTICS 

FIRTH RIVER AND BPLBBAGE RIVER 

YUKON TERRITORY 

I NORTHERN ENGINEERING SERVICES COMPANY LIMITED, 

C a l g a r y ,  Alherta 

Prepared F o r  

D e p a r t m e n t  of Indian A f f a i r s  and N o r t h e r n  D e v e l o p m e n t  

D e c e m b e r ,  1976 

Project: 4292 

- 
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PREPARED BY 
WATER RES0URC:ES SECTlOi\d 

NClRTHERN NATURl3L RESOURCES 
AND ENVIRONM1E:NT BRANCH 

DEPARTiblPENT INDIAN AND NORTHERN AFFAIRS 
bW-IITEHORSE YUKON TERRITORY 

I975 

. .  
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DEPARTMENT OF I N D I A N  A F F A I R S  
AND NORTHERN DEVELOPMENT 

i 

I 

I 

I 

j 
I i 
I 

CONTROLLER OF WATER R I G H T S  
YUKON T E R R I T O R Y  

A STUDY OF 

HIYDROLOG I C PHENiOMENA I N 
YUKON T E R R I T O R Y  
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SFRIt,IG FLOOD FORECASTIGS 
FOP, 

bL"!YO AND ROSS RIVERS, YUKOt1 TERRITGRY 

. FINAL REPOXT 

bY 
. 3ac P. Verschuren, Professor 

Dave Crawford, Graduate Stud2nt 

D2partment of C i v i l  Engineering 
The Univers i ty  of  Alber t a  
Ediiiontm , A1 Serta ,  Caixda 

T3G 2G7 

April 1976 
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Appendix I V  

Agencies Contacted and/or Visi ted 

Vancouver 

1. B r i t i s h  Columbia and Yukon Chamber of  Mines. 

2.  Environment Canada, F isher ies  and Marine Service 

3. Environment Canada, Lands 

4 .  Geological Survey of Canada, 

5 .  Simon Fraser  University Library 

6 .  S t a t i s t i c s  Canada. Information Office 

7. 

8. Vancouver Public Library, Robson-Burrard Branch 

University of  Br i t i sh  Columbia Library 

. Whitehorse 

1. Canadian Wildl i fe  Service 

- 

2. Forests  

3. Indian and Eskimo Affairs 

4 .  P a r k s  Branch 

5. O i l  and Gas Division 

6 .  Waters Branch 

Department of Indian Affairs and Nlorthern Development: 

I 
1 
1 
I 
I 
I 

7. Environment Canada, Environmental Protect ion Service 

8 .  Northern Canada Power Commission 

9. Yukon Archives 

10. Yukon Chamber of Mines 
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Yukon Territorial Government: 

11. Fish and Game Branch 

12. Lands 

13. Pub1 i c  Works 

14. Tourism and Information 

3 
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V. Bibliography f o r  information sources 

General Informat ion - 

1. Barker, Mary L . ,  1977: Natural  Resources o f  B.C. and 
t h e  Yukon. Douglas, David and Charles Ltd. ,  
Vancouver. 

2 .  Carr, D.  Wm. and Associates Ltd. ,  l968: The Yukon 
Economy, I t s  Po ten t i a l  f o r  Growth and Continui ty .  
a )  Volume I : Final  Repo:rt 
b) Volume I T  : Analysis o f  S t a t i s t i c s  and 

S t a t i s t i c a l  Needs o f  t h e  Yukon 
Ter r i to ry .  

Economy. 
C) Volume 111 : A Node1 Simulation of t h e  Yukon 

3. Cooke, G.A. and Perry,  G . ,  Eds., 1975: Yukon Bib- 
l iography; IJpdate t o  1975. Compiled by b1.F. 
Ridge. Boreal I n s t i t u t e  f o r  Northern S tudies ,  
Universi ty  of Alberta .  

4.  Dept. o f  Indian Affairs and Northe:rn Development, 1974: 
Canada North o f  60, Revised :L974. 

5. Thibaul t ,  E . ,  19715: Socio Economic: Overview Study - 
Yukon. 

6 .  Northern Resources Conference, Transact ions:  
3rd,  1969 
Sth ,  1975 

Resource Consul tants  Ltd. ,  1975: Development o f  
Power i n  t h e  Yukon. 
Northern Canada Power Commission. 

Report prepared f o r  t h e  

Main Report 
Appendix I .  Technical Aspects 
Appendix 11. Hydrology 
Appendix 111. Social  and Environmental Aspects 

and Commerce Magazine : 
Apri l  1977, pp 19-39 
May 1975, pp 18-26 
May 1974, pp 16-29 

(IWD) 
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General Descr ipt ion o f  t h e  Yukon - 
9. Geological Survey of  Canada: Several  r e p o r t s  on t h e  

geology o f  s p e c i f i c  a reas  i n  t h e  Yukon a r e  avail-  
a b l e  from t h e  GSC Library i n  Vancouver. 

10. Ingledow and Associates Ltd. , 1968 : Hydro E l e c t r i c  
Resources Survey of  t h e  Central  Yukon Ter r i to ry .  

a )  Volume I .  
b)  Volume 11. 

11. MacKinnon, R . ,  1974: The Galloping Glacier .  Weekend 
Magazine, Volume 24, August :30th, 1974. 

12. Oswold, E.T. and Senyk, J.P., 1977: Ecoregions of 
Yukon T e r r i t o r y .  F i she r i e s  and Environment 
Canada, Canadian Forest  Service.  

, I  - . .  
. . I !  . 

Hydro1 ogy 

13. Dept. of Indian Affairs and Northe?rn Development, 
Northern Natural  Resources Branch, 1976 : Yukon 
River Ice Study, Dawson , Yukon T e r r i t o r y  . 

14. Dept. o f  Indian Affairs and Northern Development, 
1972 : Rive]: Ice  i n  Northwestern Canada. 
Report 72- 73-43. 

15. Fenco, 1974: Yukon Flood Study. For'Dept. of In- 
d ian  Affiars and Northern Development. 

16. Hollingshead, A.B. ,  1975: Surface: Water Data, Yukon 
T e r r i t o r y .  
Natural  Resources and Environment Branch. 

For DIAND,  North of 60, Northern 

17. I n t e r a  Environmental Consul tants  Ltd. ,  1975: Ground- 
water Management Study of the! Yukon T e r r i t o r y .  

18. Shawnigan Engineering Co. Ltd. ,  1975 : Flood Magnitudes 
i n  t h e  Canadian North from Chiannel Geometry 
Measurements. For D I A N D ,  Report # 5686-1-77. 

19. Whitely, W.G. ,  Administrator,  Pol lu t ion  Control 
Branch of D l A N D  - Waters. 
Personal Interview and copies o f  r e p o r t s  shown 
i n  Appendix 111. 

(D IAND) 

(D IAND) 
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Additional - Sources - Hydrolo,gy 

- Northern Canada Power Commission, Whitehorse 

- Yukon T e r r i t o r i a l  Governmlent: Public Works, 
Lands. 

- Environment Canada, White:horse 

- Yukon Archives ~ (YA) , Whitehorse 

- DIAND, Whitehorse: Waters, Lands, P a r k s .  

Wildl i fe  and Vegetation 

20. Berger, M r .  J u s t i c e  Thomas R . ,  1977: Northern 
F ron t i e r ,  Northern Homeland. 
enz ie  V a l l e y  P ipe l ine  Enquiry, Volume 1, 

Report of t h e  Mack- 

Chapter 5 .  (1W.D) 

21. Canadian Wildlife Service,  1977: Preliminary d a t a  
on Waterfowl i n  t h e  Yukon. 

22. Carr, E. Wm. and Associates Ltd., 1968: Volume I V ,  
Hunting, Trapping and Fishing i n  t h e  Yukon 
Ter r i to ry .  

23. Geist, V . ,  and Ogilvie,R., 1972: Report on t h e  Mc- 
Arthur Range Panel 10, c . t .  s i t e  20. (DIAND-F) 

24. Geist, V . ,  and Ogilvie ,  R . ,  1974: Report on Wolf 
Lake, Panel 10, c . t .  s i t e  18. 

25. Hoefs, M . ,  1975: Yukon's Wi ld l i fe  Resources. 
Transact ions of t h e  5 th  Northern Resources 
Conference. Copy of A r t i c l e  only at... 

.(DIAiiD - F)  

26. Tanner, A . ,  1966: Trappers, Hunters and Fishermen. 
Yukon Research P ro jec t ,  DIAND.  (SFU) 

27. Walker, J. ,  1976: A Preliminary Survey o f  t h e  Cor- 
r e l a t i o n  Between Vegetation and t h e  Assymetry of 
t h e  Yukon River Valley. 

Mininrr a.nd Minerals 

( I \ID) 

28. Annual Report t o  t h e  Commissioner, Yukon Ter r i to ry .  
April  1974 - March 1975. (Van. L) 
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29. Carr, D. Wm. and Associates Ltd., 1976: Volume V: 
Reference Study on Minerals, Mineral Industry 
Study, Yukon Ter r i to ry .  

30. Dept. o f  Energy, Mines and Resources, 1975: Mineral 
Area Planning Study, Mineral Development Sec tor ,  
1975. Pli~eral  Policy Ser ies .  

31. Dept. of Indian Affa i r s  and Northern Development, 1975: 
Mines and Minerals A c t i v i t i e s ,  1975. North of 
60. 

32. Duncal, D . W . ,  1975: Leachabili ty o f  Anvil Ore, Waste 
Rock and Tai l ings .  ALUR Report, North of 60, 
74.-75-37. 

33. E/MJ In te rna t iona l  Directory of Mining and Mineral 
Processing Operations, 1976; Engineering and 
Mining Journal  Pub. 

34. Findlay, D . C . ,  1968: The Mineral Industry of Yukon 
Ter r i to ry  and Southwest District of  Mackenzie. 
GSC Paper, 69-55. 

35. Hoos, R.A. and Holman, W.N., 19731: A Preliminary 
Assessment of t h e  Effects o f  Anvil Mine on t h e  
Environmental Qual i ty  of Rose Creek, Yukon. 
Surveill.ance Report, EPS, 5-PR-73-8. 

36. Kaiser Corporation: Letter re:  Proposed 'Aluminum 
Smelter at: Whitehorse, Ju ly  1977. 

37. Montreal Engineering Co. Ltd. ,  1974: ' Waste Management 
In  Yukon Base Metal Mines. 

38. Morin, J . A . ,  1975: Mineral Exploration i n  Northern 
Yukon, 1975. Paper t o  3rd Plnnual Geoscience 
Forum. 

39. Sergy, G . ,  and Weagle K . ,  e t .  a l ,  1976: Water Qual i ty  
and BioXogical Inves t iga t ions  i n  t h e  Vic in i ty  of 
t h e  MacMillan Tungsten Property,  Amax Northwest 
Mining Co. Ltd. EPS Manuscript Report NW-76-1. 

40. S i n c l a i r  , W. D. , 1975 : Mineral Exploration i n  Southern 
Yukon, 1975. Paper t o  3rd Annual Geoscience 
Forum. 

(IliD) 
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i 41. Sinclair, W.D. et. al., 1975: Mineral Industry Report, 
1975, Yukon Territory, EGS-1976-15. DIAND, 
North of 60. 

42. Templeman-Kluit, D.J., 1975: A Review of Recent Mineral 
Exploration in Yukon. 
Resources Conference. 

Paper to the 5th Northern 
Copy (of paper only ... 

43. Weagle, K. and Robson, 
Biological Survey 
Mines Ltd., Yukon 

44. Yukon Mineral Industry 

Oil and Gas 

W., 1976: Water Quality and 
at Arctic Gold and Silver 
Territory. EPS 5-PR-76-10. 

Report, 1976. 

45. Dept. of Indian Affairs and Northern Development, 1975: 
Oil and Gas Activities, North of 60. Report on 
Activities in 1975 of the Oil and Gas Industry 
in Yukon Territory and Northwest Territories. 

Pipelines - 
46. Foothills Pipelines (Yukon) Ltd., : Application 

to the National Energy Board, Application to 
DIAND, Public Interest, Volume 5B-1: Environmental 
Statement. 
Other Volumes available at IWD. 

47. Inland Waters Directorate, 1977: Alaska Highway 
Pipeline Investigations Preliminary Report, 1977. 

48. Inland Waters Directorate, 1977: Investigations of 
Alternative Routes to Alaska Highway Pipeline, 
Preliminary Report, 1977. 

49. Interdisciplinary Systems Ltd., 1977: Initial En- 
vironmental Evaluation of  the Proposed Alaska 
Highway Gas Pipeline, Yukon Territory. 

Additional Sources - PiDelines 

The Yukon Archives has the complete transactions 
of the Mackenzie Valley Pipeline Hearings plus a 
large collection of socio-economic and environmental 
studies done in connection with this pipeline. 
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These s t u d i e s  a r e  published under t h e  auspices  of :  
Environmental-Social Committ:ee 
Northern P ipe l ines  
Task Force on Northern O i l  1)evelopment 

Local Un ive r s i t i e s  have l imi t ed  numbers of some of 
t h e s e  s t u d i e s .  

Tourism andl Recreation 

5 0 .  Carr, D. Wm. and Associates  Ltd. ,  1966: Volume I V ;  
The Potential of the Yukon Tourism Industry. 

51. Dept. of Indian Affairs and Northern Development, 
Parks Canada, 1977: Master Planning Program, 1977; 
Background Information on Publ ic  Access i n  Kluane 
National Pa rk .  ' 

52. Dept. of  Indian Affairs and Northern Development, Parks 
Canada, 1977: Kluane National Park Planning 
Program. 

53. Dept. of  Indian Affairs and Northern Development, 
Parks Canada, 1977: Backgroimd Information Package 
f o r  Kluane National Pa rk  Planning Program. 

54. Dept. of Indian Affairs and Northern Development, P a r k s  
Canada, 1977 : Kluane National .Park Interim 
Management Guidelines.  

55. Hutton, D.A. ,  19'75: T e r r i t o r i a l  Parks 

56. Synergy West Ltd,. , 1974: H i s t o r i c  S i t e s  Evaluation, 
Yukon. For Tourism and Information Branch, 
Government o f  t h e  Yukon Ter r i to ry .  

57. Synergy West Ltd., 1974: Kluane Region Study. For 
Dept . of Local Government. 
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Water Use 

5 8 .  Dept. of Indian Affairs and Northern Development, 
National and Hi s to r i c  Parks Branch, 1971: Wild 
Rivers Survey, Yukon Ter r i to ry .  

59. Stanley Associates  Engineers Ltd . ,  1974: Final  Report 
on Community Services  Improvement Program, Yukon 
Ter r i to ry .  For t h e  Yukon T e r r i t o r i a l  Government, 
Dept. of Publ ic  Works. 

60. Stanley Associates  Engineering Ltd. , 1973 : Pol lu t ion  
Abatement i n  Yukon Communities. For t h e  Yukon 
T e r r i t o r i a l  Government. 

F i she r i e s  

61. Boland, J . ,  1973: The Yukon Fishery Resource, I ts  
Exis t ing  R.ole and i t s  Future Po ten t i a l .  

62. Brown, R.F.,  Elson, R . J .  and Steigenberger ,  L . W . ,  1974: 
Catalog of Aqueous Resources; of Upper Yukon River 
Drainage (Whitehorse Area). Environment Canada, 
F i she r i e s  and Marine Service.  

63. Brock, D . ,  1974: D i s t r ibu t ion  arid Abundance of 
Chinook (Oncorhynchus tshawrtsha)  and Chum (0. 
k e t a )  Salmon i n  t h e  Upper Yukon River System, 
1974, as Determined by a Tagging Program. 
Environment Canada, F i s h e r i e s  and Marine Serv ice ,  
Northern Operations Branch: PAC/T-76-3. 

64. Bryan, J . ,  et.a:L., 1971: Freshwater Aquatic Ecology 
i n  Northern Yukon T e r r i t o r y .  Environment Canada, 
F i she r i e s  and Marine Service,  Northern Operations 
Branch. 

65- Bryan, J . ,  1973: Freshwater F i she r i e s  Resources of 
Northern Yukon Ter r i to ry .  Environment Canada, 
F i she r i e s  and Marine Serv ice ,  Northern Operations 
Branch. 

66. Elson, M . ,  1974: Catalog o f  f i s : h  and Stream Resources 
of East-Central  -Yukon T e r r i t o r y .  Environment 
Canada, F i she r i e s  and Marinle Serv ice ,  Northern 
Operations Branch. 

61.- Elson, M . ,  1976: Enumeration o f  t h e  1975 Chum Salmon 
Spawning Population i n  t he  Fishing Branch R i v e r .  
Environment Canada, F i she r i e s  and Marine Serv ice ,  
Northern Operations Branch. PAC/T-76-1 
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Environment Canada, F isher ies  and Marine Service,  
Northern B.C.-Yukon Division, 1975: Additional * 

Aquatic Resource Studies i n  t h e  Aishihil: System 
Relative t o  Hydroelectric Development. 
PAC/T- 75-4. 

Environment Canada, F isher ies  and Marine Service,  
Northern B.C. - Yukon Division, 1977: Enumeration 
of t h e  1976 Salmon Spawning Populations i n  t h e  
Klukshu River, Yukon Territlory. Memorandum 
Report, March, 1977. 

Environment Canada, F isher ies  and Marine Service,  1973: 

In te r im Report 
F i she r i e s  Problems Associated with t h e  Proposed 
Aishihik River Power Development. 
January, 1973. 

Kendel, R . ,  and Johnston, R . ,  1975: Fishes o f  t h e  
Yukon Coast. -Environment Canada, F i she r i e s  and 
Marine Service, Northern Operations Branch. 
Technical Report #6, Beaufort Sea Pro jec t .  

Steigenberger,  L., and Elson, M., 1974: Northern 
Yukon Fishleries S tudies ,  Vo'lume 3 ,  1972-1974. 
Environment Canada, F i she r i e s  and Marine Service.  
PAC/T- 74. (F 4 El) 

Walker, C . ,  Brown, R . ,  and Kats, D . ,  1974: Catalog of 
Fish and Stream Resources of  Carmacks Area. 
Environment Canada, F i she r i e s  and Marine 
Service.  

Walker, C . ,  Brown, R . ,  and Bryan, J:, 1972: Rainbow 
Trout P lan t ing  and Lake Survey i n  Yukon T e r r i t o r y ,  
1956-1971. Environment Canada, F i she r i e s  and 
Marine Service.  Can. 10-T-73-12. 

Walker, C . ,  1976: Studies on t h e  Freshwater and 
Anadromous Fishes of  t h e  Yukon River wi th in  
Canada. Environment Canada, F i she r i e s  and Marine 
Service. PAC/T-76-7. 

Forestry - 

Carr, D. Wm. and Associates Ltd. ,  1966: Volume VEII: 
Reference Study on Forest Resources, Fores t ry  
Resource Study, Yukon Ter r i to ry .  

Dept. of Indian Af fa i r s  and Northern Development, 
Forest Service.  Whitehorse, Y.T. 
Several Reports on t h e  f o r e s t  resources of 
t h e  Yukon a r e  ava i l ab le  froin t h i s  o f f i c e .  

(F E M) 

(DI..WD -fO) 
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Agriculture 

78. Carr, D. Wm., and Associates Ltd. Volume IV: The 
Agricultural Potential of the Yukon Territory. 

79. Peake, R.W., and Walker, P.H., 1975: Yukon Agriculture 
Policy Proposal. FOT the Government of the 
Yukon Territory. ( S W  

Secondary Industries, Communities, Social and Labour Aspects 

80. Carr, D. Wm. and Associates Ltd., 1966: Volume IV, 
Reference Studies on Social Services and Resource 
Industries. ( S W  

81. Dept. of Indian Affairs and Northern Development, 
Indian and Eskimo Branch, 1976: Indian Land 
Directory, Yukon Region. (IWD) 

82. Statistics Canada: 1976 Census of Canada, Populations: 
Geographic District. (IWD) 

L 

Transport at ion 

83. Canalog Logi.stics Ltd. and Canadian Pacific Railway, 
1975: Yukon Railway Study. For DIAND, Ministry 
of Transport, and Yukon Territqrial Government. (YA) 

84. Carr, D. Wm. and Associates Ltd., 1966: Volume VII, 
Reference Study on Transportation, Transportation 
Services of the Yukon Territory. ( S W  

85. Dept . of Indian 'Affairs and Northern Development, 
1974: Northern Roads. North of 60. 

86. MPS Associat.es Ltd., 1973: Transportation in the Yukon, 
A Review of Developments, 1967-1985. (YA) 

87. Schultz International Ltd., 1972: Environmental Impact 
Study of the Dempster Highway. ( I1VD) 

I 
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Future References, (Not yet available) 

Environment Canada, Fisheries and Marine Service, Northern 
Operations Branch has prepared an Environmental 
Overviewtype study of  the Yukon, which should 
be available in  early September. 

F . F .  Slaney and Co. Ltd. i s  preparing an "Environmental 
Atlas" of the Yukon, which should be ready in  the 
Fall of 197'7. 
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