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EXECUTIVE SUMMARY 

Since  1 9 6 9 ,  Baker Lake residents have expressed 
concern  about the effects of mineral  exploration a c t i v i t i e s  
on renewable r e s o u r c e s ,  p a r t i c u l a r l y  caribou, s u s t a i n i n g  
t h e i r  community. Responding to these concerns,  t h e  Min i s t e r  
of Indian  and Northern Affairs i n  March 1977  issued a 
temporary "halt" on land-use activities i n  a 7 8 , 0 0 0  km 2 
(30 ,000  mi2) area around Baker Lake and announced t h a t  a 
s tudy  i n t o  t h e  p o t e n t i a l  effects of exploration a c t i v i t i e s  
in the area would be undertaken. 

This  r e p o r t  presents the r e s u l t s  of t h a t  s tudy .  
I t  examines  renewable resource harvest, biological charac- 
t e r i s t ics  of f i s h  and w i l d l i f e  species supporting t h i s  
harvest, i n d u s t r i a l   e x p l o r a t i o n  and development, and poten- 
t i a l  impacts of industrial a c t i v i t i e s  on harves ted   spec ies .  
I t  also i d e n t i f i e s  areas regarded as c r i t i c a l  for main- 
t a i n i n g   t r a d i t i o n a l l y   h a r v e s t e d  populations and presents 
recommendations on s p e c i a l   c o n t r o l s  or p r o h i b i t i o n s  for 
industrial a c t i v i t i e s   i n  each c r i t i c a l  area. 

Renewable Resource Harvest 

.r 

Data collected through interviews wi th  4 3  randomly 
s e l e c t e d  Baker Lake heads of household r e v e a l  t h a t  car ibou  
hun te r s  currently use a t  least 80  pe rcen t  of the study  area 
and fox trappers at least 4 5  percent, Domestic fishing i s  a 
wide-ranging   ac t iv i ty ,   occur r ing  throughout  the  study area, 
whereas wildfowl hunting i s  most ly   confined t o  a r e a s  close 
t o  the hamlet.  Land-use patterns appear n o t  t o  have changed 
much i n   r e c e n t  years. Recent changes that we have i d e n t i -  
f i e d  relate  primarily t o  changes in animal d i s t r i b u t i o n  and 
behaviour (e.g. caribou wintering areas and migra t ion  
r o u t e s )  and to the movement of people from camps i n t o  Baker 
Lake. 

Harvest occurs through the year. Early and l a t e  
win ter  and summer appear t o  be t h e  most important  times for  
car ibou   hunt ing ,  early and la te  win te r  for fox trapping, and 
sp r ing  and early win te r  for  f i s h i n g ,  Geese and ducks are 
hunted in l a t e  sp r ing  and e a r l y  summer and most ptarmigan 
are taken i n  fall. 
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Through data co l l ec t ed   du r ing   s tudy   i n t e rv i ews ,  w e  
estimate t h e   c u r r e n t   c a r i b o u   h a r v e s t  a t  4 1 0 0 ,  t h e   c u r r e n t  
w i l d f o w l   h a r v e s t   a t  4 0 0  geese and 2800  ptarmigan, and t h e  
c u r r e n t  consumption of f i s h  a t  1 4 0 , 0 0 0  lbs ( 6 5 , 0 0 0  kg). We 

I also e s t i m a t e   t h e  c u r r e n t  arctic fox harvest a t  7 9 0 ,  based 
L on NWT Government Fish  and Wildlife Service f u r  records. 

* .  
- >  

”*!* The total value  of t h i s   h a r v e s t ,   i n c l u d i n g   c a s h  
: income from sales of f u r s  and replacement cost (imputed 

income) of country food, i s  just over $1 mi l l ion .   Th i s  
represents an income of about $ 6 4 0 0  for each Inuit family in 
Baker Lake.  Approximately  two-thirds of t h i s   v a l u e  i s  

I 
I der ived  from consumption of car ibou  meat. We estimate that ! 
j the  rep lacement   cos t  of t h i s  red meat alone is $ 6 8 3 , 0 0 0 ,  or 

\. I .  $4350 per family. 
I-. 

. - -,.. ..”> Various strategies f o r  enhancing b e n e f i t s  of 
renewable r e source   ha rves t  were examined. The feasibility 
of r e l o c a t i n g  the f i s h  cannery from Rankin I n l e t  to Baker 
Lake was cons idered .  We concluded that this would be an 
i n e f f i c i e n t  allocation of funds since the costs of produc- 
t i o n   g r e a t l y  exceed the  market value of the Product. An 
a l t e r n a t i v e  worthy of fur ther   examinat ion would be the 
development  of a t o u r i s t  sport f i s h e r y  based i n  Baker Lake. 
We examined r e c e n t l y   i n i t i a t e d   t r a p p e r s   a s s i s t a n c e  Programs, 

. i nc lud ing   t he  Outpost Camp Program, t r a p p e r s ’  assistance 
l o a n s ,   t r a p p e r s ’   i n c e n t i v e   g r a n t s ,  and t h e  Fur Marketing 
Service .  We concluded t h a t   t h e s e  programs were adequate but 
t h a t  communication with  trappers and program implementation 
could be improved. We also briefly o u t l i n e d  a scheme to 
purchase car ibou  hides and manufac ture   qua l i ty  handcrafted 
l e a t h e r  goods. We consider   such an e n t e r p r i s e  worthy of 
fur ther   examinat ion .  

B i o l o g i c a l   C h a r a c t e r i s t i c s  of Harvested Species 

Barren-ground  caribou occur throughout most of t h e  
study a r e a .  Spring migrat ion,  ca lv ing ,   pos t - ca lv ing  aggre- 
gations, summer movements, and fall migra t ion  a l l  occur 
there. Some caribou may r u t  w i th in  the  s tudy area and 
v a r i a b l e  numbers win ter  there i n  different years. These 
caribou belong p r i m a r i l y  t o  the Beverly and Kaminuriak 
popula t ions .  Recent estimates of these popula t ions  are 
1 2 4 , 0 0 0  and 4 1 , 0 0 0 ,  r e s p e c t i v e l y .  

Arctic foxes are permanent residents of t h e  study 
area. They have large home ranges much of the year b u t  are 
restricted t o  more s p e c i f i c   a r e a s  during the denning period. 
There appears t o  be an abundance of suitable denning h a b i t a t  
i n  much of the  s tudy area. 
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Productivity of waters in the study area is low, 
resulting in slow fish growth rates. The standing  crop of 
f i s h  in unexploited waters is usually  large,  but local 
populations are readily susceptible to overharvest. Four- 
teen species of fish  are  reported  to occur w i t h i n  the study 
area; of these only  lake t r o u t ,  a r c t i c  char, lake  whitefish, 
and lake cisco are currently important fo r  domestic or 
commercial harvest. 

Several species of waterfowl nest and moult in  the 
study area. The most common of these are Canada, lesser 
snow, and  white-fronted  geese and oldsquaw ducks. Many 
species occur ex tens ive ly  throughout  the  region bu t  no 
extremely  large  aggregations of waterfowl are known to occur 
anywhere in the study area. 

Industrial Land Use 

Mineral exploration,  primarily for  uranium,  has 
been the most  widespread  industrial land-use activity in the  
s tudy area and the major focus of local concern. A great 
deal of interest was first  shown in t he  area in 1969, when 
prospecting permits were issued f o r  about one-third of the 
study area. To date, explorat ion a c t i v i t y  has no t  proceeded 
beyond a preliminary  level over much of the  area. The most 
intensive  activity has been diamond  drilling on claims near I Kazan Falls. 

In December 1977, Polar Gas made i n i t i a l  filings 
to the National Energy Board pursuant to an application to 
Construct  a pipeline to transport n a t u r a l  gas from the 
Arctic Islands to southern markets. The proposed r o u t i n g  
crosses the study area wes t  of Baker Lake. 

Faci l i t ies  and activities associated with mineral 
exploration and development (uranium) and natural gas pipe- 
line  construction and operation  are  regarded as the  most 
likely sources of industrial impact in the study area. 

Caribou Cri t ical  Areas 

Four types  of criti.ca . _  1 areas ere identified for 
caribou: major  migration corridors t o  calving grounds,  
ca lv ing  grounds, areas where post-calving aggregations  and 
movements occur, and important water  crossings. 
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The major conce rns   i den t i f i ed  for  m i g r a t i o n   c o r r i -  
dors ,   ca lv ing   grounds ,   and   a reas  used for pos t -ca lv ing  
aggrega t ions  and movements are  similar, They inc lude :  
development of roads  or  other  f a c i l i t i e s  which  could  impede 

i movements of c a r i b o u   t o ,  on, o r  from calving  grounds and 
' post-calving areas; low-flying aircraft; i n t e n s i v e  human or 
\ c o n s t r u c t i o n   a c t i v i t y ;  heavy t r a f f i c ;  and habitat des t ruc -  
i, t i on   due  t o  m i s s i o n s  of sulphur  oxides. Speci f ic   favoured  
\ ca lv ing  areas could also be occupied by i n d u s t r i a l  faci-  
i, l i t i e s .  

Recommended controls to mit iga t e   t hese   conce rns  
i n c l u d e   r e s t r i c t i o n s  on the l o c a t i o n  of facilities and 
f ac i l  
tudes 
h i b i  t 

i t y  des ign ,  
I t iming of 
ion of indu 

r e g u l a t i o n  
a c t i v i t i e s ,  

s t r i a 1   f a c i l  

of a i r c r a f t  overflight a l t i -  
and p o s s i b l e   o u t r i g h t  pro- 

i t i e s  i n  ce r t a in   f avoured  
c a l v i n g  sites. 

Major concerns and recommendations  regarding i m -  
po r t an t   ca r ibou   wa te r - c ros s ing  sites are similar t o   t h o s e  
outlined above, w i t h  one major except ion.  We recommend t h a t  
no permanent  above-ground  developments  involving noise, 
human  presence, v i sua l   o r   phys i ca l   imped imen t s   t o  caribou 
movement, or h a b i t a t  destruction be permi t ted  within 4 . 8  km 
( 3  m i )  of important  water c r o s s i n g s .   F u r t h e r ,  w e  recommend 
that  temporary exploration and development activities not be 
allowed w i t h i n  4 . 8  km ( 3  m i )  of t hese   c ros s ings .  If such 
a c t i v i t i e s  must be located w i t h i n   t h i s   " p r o h i b i t e d  zone", we 
recommend t h a t  all a c t i v i t i e s  be shut down and all readily 
removable f a c i l i t i e s  and non-essent ia l  manpower be withdrawn 
when car ibou  are i n  t he  area, 

F i s h  Crit ical  Areas  

Four general areas   have   been   ident i f ied  as c r i t i -  
c a l  for f i s h :  Baker Lake and i t s  tributary rivers; l a r g e  
l a k e s  currently important f o r  domest ic   f i sh ing  ( P i t z ,  
Schul tz ,  and W h i t e h i l l s  Lakes); smaller lakes throughout t h e  
s tudy  area inhabited by lake t r o u t ;  and Quoich River. We 
b e l i e v e   t h a t  fish p o p u l a t i o n s   i n   t h e s e  waterbodies a r e  
vulnerable t o  e i ther  direct  o r  ind i rec t   impact  from indus- 
t r i a l  a c t i v i t i e s .  Further, t hey  either support domestic 
harvest or serve as habitat f o r  f i s h  species favoured by 
Baker Lake r e s i d e n t s  (lake t r o u t ,  a r c t i c  c h a r ,  and lake 
w h i t e f i s h )  . 

Major c o n c e r n s   r e l a t i v e   t o   i n d u s t r i a l   a c t i v i t i e s  
i n  these areas are  s i l t a t i o n ,   t o x i c  s p i l l s ,  accumulation of 
toxic s u b s t a n c e s ,   a c i d i f i c a t i o n ,   h a b i t a t  destruction, 
blockage of flow  and  dewatering, and overharves t .  Recom- 
mended controls to m i t i g a t e   t h e s e  concerns include restric- 
t i o n s  on the  location of rights-of-way and f a c i l i t i e s  and 
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Arctic Fox Critical Areas 

No critical areas have  been  identified  for  arctic 
fox. The only concern  relative to industrial  activities  is 
destruction of dens and denning habi ta t  due t o  borrow 
activities. Destruction of dens can be prevented,  however, 
by conducting  surveys of borrow si tes  p r i o r  to extraction 
and avoiding  actual  den  site.$  during borrow operations. 
Destruction of scarce denning habitat is unlikely as there 
appear  to be ample supplies of gravel i n  much of the study 
area. 

Waterfowl Critical Areas 

Two c r i t i c a l  waterfowl areas were identified: the 
south shore of Baker Lake and an area around and northeast 
of Pitz Lake, and the islands area between Beverly and 
Aberdeen  Lakes. The former area is a snow goose nes t ing  and 
moulting area as well as the area  where most goose hunting 
by Baker Lake residents occurs. The latter area is a 
moulting area fo r  an estimated 10,000 large-race Canada 
geese. 

Major concerns re lat ive to industrial activities 
in the two areas relate to destruction of nesting and 
moulting habitat by borrow activities and facilities con- 
struction, excessive disturbance of nesting and moulting 
geese by human and industrial a c t i v i t i e s  and low aircraft 
overflightsr and f u e l  and chemical s p i l l s  in areas where 
nesting or moulting waterfowl are concentrated. Controls 
recommended f o r  both areas include restrictions on the 
location of facilities,  regulation of a i r c r a f t  overflight 
a l t i t u d e s ,  timing of activities, and contingency  plans for  
containment and cleanup of fuel and chemical spi l l s .  
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Land Use Regulations - General Considerations 

In recommending  controls  to  protect f i s h  and  wild- 
l i f e  species,  we encountered significant data  gaps with res- 
pect to the  biological  characteristics of harvested species 
and the behavioural responses of t h e s e  species to  various 
industrial  activities. To remedy these data gaps, we 
recommend that a program of intensive  monitoring be under- 
taken whenever long-term activities  identified as having 
potentially adverse impacts on fish and w i l d l i f e  species 
supporting harvest  are permitted in any area  identified as 
critical. The resulting data would  then be applicable  to 
subsequent  industrial  activities. 

Mast controls t h a t  we  have recommended can be im- 
plemented  within  the  existing  regulatory framework. Excep- 
tions are aircraft operation  and  exploratory  activities, 
which  due to the i r  scale, duration, or character, do n o t  
require land-use permits. 

With respect  to a i r c ra f t  operation,  we recommend 
t h a t  areas identified as caribou calving  grounds, post- 
calving areas, or water-crossing sites and possibly other  
sensitive  wildlife areas should be designated by Territorial 
Ordinance as areas  where  aircraft operation is restricted 
during c r i t i c a l  per iods.  We f u r t h e r  recommend that aircraft 
activities  within c r i t i c a l  areas  be monitored to ensure 
satisfactory compliance, that land-use permits could be 
withdrawn as a punitive measure, and that industry incor- 
porate  penalty clauses into  contracts  with companies supply- 
ing air support services. 

With  respect to exploratory activities that do not 
require  land-use  permits,  we recommend that  holders of 
mineral  prospecting  permits be required to  advise  communi- 
ties of details regarding all  proposed  field  activities  and 
t h a t  subsequent programs be tailored  with  community  concerns 
in mind. We also recommend consultation between  the  mining 
i n d u s t r y ,  government, NWT residents, and other affected 
part ies  to amend the regulatory framework  under  which 
mineral  exploration  activities are undertaken.  Finallv. 
while  we  recognize  that  development  activities  arising-out 
of a successful exploration  program are subject to con t ro l  
under  the  Federal  Environmental- Assessment and Review 
Process, we recommend that the public  hearing phase of t h a t  
process be extensive and be undertaken at a time  when  local 
residents most affected  are  best a b l e  t o  participate. 

To overcome problems in the process by which land- 
use permit applications  are reviewed with local  communities 
and to make community review of those applications more 
meaningful,  the present system for  permit  application  and 
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community review  requires modification, We recommend t h a t  
regular review periods be scheduled to ensu re  tha t  commu- 
nities are given a realistic opportunity to review and 
comment  on land-use permit applications.  During these 
review periods, a representative of DIAND should be present 
in the community to meet wi th  the community council, Hunters 
and Trappers Association, or other  groups. We f u r t h e r  
recommend that  information on permit applications submitted 
to communities should be comprehensive, 
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COMMENTS OF THE ADVISORY COMMITTEE 

On 4 and 6 February 1978, Interdisciplinary Systems 

L t d ,  s taff  met  with  the study advisory committee of Louis  

Tapatai, Peter Kaluraq,  William  Anautalik, Moses Magyugalik, 

Francis Kalurag, and Jonah Amitnaaq t o  review the  draft 

final report. During these meetings discussion focussed 

mainly on those areas identified as critical  and on controls 

recommended to mitigate adverse environmental impacts. A 

number of comments and concerns were  expressed by advisory 

committee members at these meetings, and are summarized 

below: 

The point was made that caribou and fish are more 

important t o  people of Baker Lake than to people in coastal  

communities who can rely  on seals for  food. The  advisory 

committee a lso  noted t h a t  when caribou are  scarce, Baker 

Lake people depend more on meat  purchased from the Bay. 

The  committee  pointed out t h a t  caribou follow 

different migra t ion  routes in different years, and t h a t  

hunt ing areas must vary because of these y e a r l y  changes in 

distribution of the herds.  The sensitivity of caribou to 

disturbance at water crossings was reiterated, and concern 

expressed about i n d u s t r i a l  activities  in these areas. The 

difficulty of enforcing such controls as minimum altitudes 

for aircraft  overflights n o t  only at water crossings but 

throughout the area was recognized. 
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It was the f e e l i n g  of the advisory committee that 

many o ther  lakes are as important for fish harvest to some 

people as the large lakes i d e n t i f i e d  as c r i t i c a l  areas. 

They thought the same controls recommended for  the l a t t e r  

should be applied to the former as well. They  expressed 

concern about  wastage of f i s h  caught by sport-fishing 

workers  at  exploration camps, bu t  again the d i f f i c u l t y  of 

control was recognized. 

In relation to f i s h  harvest estimates, they men- 

t ioned their  difficulty in estimating  how much of t.he 

harvest is consumed by people and how much is used f o r  dog 

food . 
The advisory committee  favoured use of local  

monitors used to help enforce fishing regulations and mini- 

mum altitudes of a i r c ra f t  averflights. They perceived 

d i f f i c u l t i e s  because of the language  difference  between 

monitors and industrial workers. 

Finally, they made spec ia l  no te  of the need to 

control i n d u s t r i a l  a c t i v i t y  outside study area boundaries as 

well as wi th in .  They emphasized t h a t  caribou harvested by 

Baker Lake hunters  rely on an area  much larger than  that 

encompassed by the study area, making it essential that 

recommended controls be applied  throughout  their ent i re  

range. 
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CHAPTER 1 

PROPOSED BAKER W E  LAND FREEZE - PROBLEM REVIEW 

Since 1969, Baker Lake residents  have  repeatedly 

expressed  concern  about  the  effects af mineral  exploration 

activities on the renewable resources  that  sustain  their 

community, p a r t i c u l a r l y  caribou. 

This  concern came to a head in March 1974 when the 

Department of Indian  and Northern Affairs  (DINA)  notified 

residents of the  settlement that  mineral exploration acti- 

vities had been scheduled  that summer for the  Baker Lake 

area. The  residents  responded t o  this  announcement  the 

following month with a formal complaint  and  petition to the  

Federal and Territorial Governments signed by about 300 

Baker Lake  residents. Taking the basic position t h a t  they 

rejected  continued exploration "on Inuit-occupied lands" I 

the residents  protested the lack of prior  consultation about 

proposed  industrial  activities. They asserted t h a t  explora- 

tion ac t iv i t i e s  would only be acceptable after a land-claims 

settlement -- and then only if Baker Lake residents approved 

of proposed  activities. 

Concern was focussed on three areas  regarded as 

most  important for traditional land-use activities,  parti- 

c u l a r l y  caribou  hunting: Kazan Falls, Christopher  Island, 

and the Aberdeen-Beverly Lakes  region. A more general 

concern expressed was the  encroachment of industry on Inuit 

economy and life-style. 

I 



About the same time (1974) I the. Baker  Lake Sett le- 

ment Council a l so  expressed concern about t h e  Distr ic t  of 

Keewatin n o t  being s u b j e c t   t o  the T e r r i t o r i a l  Lands Act and 

hence t h e  Land Use Regulations. In June 1 9 7 4 ,  D I N A  informed 

the Baker Lake Council t h a t  t h e  eastern Arctic, and thus 

Baker Lake, would be inco rpora t ed   i n to  t h i s  r e g u l a t o r y  

scheme by 1 January 1975. They indicated t h a t  the l e n g t h y  

c o n s u l t a t i v e  process f o r  amending t h e  Territorial Lands Act 

would involve  governments,  native groups  and  industry.  DINA 

f u r t h e r  i n d i c a t e d   t h a t  under t h e  proposed new Regulat ions,  

advance  information about land-use permit a p p l i c a t i o n s  would 

be made a v a i l a b l e  t o  local r e s i d e n t s ,  and local residents 

would be consul ted  about  proposed ac t iv i t i e s .   A l though  the  

I n u i t   T a p i r i s a t  of Canada (ITC) was subsequently consul ted  

during t h i s  amendment process, the Baker Lake Council was 

not .  This  on ly  served to r e i n f o r c e   t h e  skepticism of Baker 

Lake r e s i d e n t s .  

S h o r t l y  after l e a r n i n g  tha t  they had been over- 

looked dur ing  p r e p a r a t i o n  and review of proposed  new Regula- 

t i o n s ,  the Baker Lake Council   advised DINA t h a t   t h e y  could 

no t   accep t  delays whi le  changes were made t o  the  Land Use 

Regulations,   and  requested an immediate "freeze" on all 

exploration a c t i v i t i e s  i n  t h e  Baker Lake a r e a   u n t i l  such  

time as the new Regulations were made o f f i c i a l .  But by 2 4  

March 1975, t he  Council had rece ived  no reply t o  this 

r eques t ,  so they   reso lved  t o  contact their Member of Par- 

l iament  and the I T C  in Ottawa. 
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DINA had i n  t h e  meantime  contacted ITC regard ing  

protection for t e r r i t o r i e s   i n v o l v e d  in I n u i t  land claims.  

Although DINA had i n   t h e  past  i n s i s t e d   t h a t  a t o t a l  " f r eeze"  

o r  moratorium on development in such lands  was unacceptable ,  

t he   Min i s t e r  had i n d i c a t e d  ( 2 8  November 1 9 7 4 )  that t h e r e  

might be "some p l a c e s  of special s i g n i f i c a n c e "  for c u l t u r a l ,  

h i s t o r i c a l  or local r e a s o n s   f o r  which "special  p r o t e c t i o n "  

could be arranged i n  order  "that d i s t u r b a n c e  would not   occur  

without  f u l l  p r i o r   c o n s u l t a t i o n " .  DINA'S p o l i c y  was thus 

one under which i n d i v i d u a l   p a r c e l s  of land could be pro- 

tected, bu t  not large land areas simply because they  might 

be used for  hunt ing or  t rapping,  or for  environmental  reasons. 

In  March 1 9 7 5 ,  DINA advised Baker Lake residents 

of impending summer e x p l o r a t i o n  programs. The settlement 

again  expressed concern about  delays i n  the promised amend- 

ments t o  the Territorial Lands A c t .  By late June 1975 ,  

however, DINA officials were a n t i c i p a t i n g  that t h e s e  amend- 

ments  would be accomplished by ' t he  fo l lowing  summer. Al- 

though t h e  changes desired by the Baker Lake Council  had not 

as  y e t  been put i n t o  effect, t he   s e t t l emen t ' s   conce rns  had 

been brought to the a t t e n t i o n  of t h e  Land Use Advisory 

Committee and DINA. I n   a d d i t i o n ,  the Canadian Wildlife 

Serv ice  and the Minis t ry  of Transpor t  had contac ted   minera l  

e x p l o r a t i o n  companies about special flying precau t ions  that 

should be taken on f l i g h t s  over ca r ibou  calving grounds 

between 25 May and 1 0  June. 
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On 2 June 1975, the Baker Lake Council asked I T C  

to Prepare the  necessary  documentation  towards  obtaining a 

"land freeze" fo r  the Baker  Lake area; and 24 June, ITC 

presented the "Baker Lake Land  Freeze Proposal" to the 

Federal Government on behalf of the settlement ( I T C  1 9 7 5 ) .  

The proposal outlined the settlement's concerns, especially 

the effects of a i r c ra f t  on caribou, emphasized the " c u l t u r a l  

value" attached to the land, and requested a "freeze" on s ix  

areas pending a land-claims  settlement. 

On 13 August 1 9 7 5 ,  the  Minister  informed I T C  that 

the "land freeze" proposal had been rejected,  c i t i n g  again 

the  department's philosophy that  controlled  industrial 

a c t i v i t y  could proceed without  excessive  environmental 

damage. The Minister also stated  that  Keewatin would be 

incorporated  into  the  area under the  Territorial  Lands  Act 

by October 1975, and t h a t  an adequate  framework for dealing 

with t h e  community's  concern  would  then be in place. 

In March 1976, DINA approved 68 applications f o r  

prospecting permits in the NWT, including several within t he  

proposed Baker Lake "freeze" zone. ITC immediately ex- 

pressed their  lack of confidence in the Minister, charging 

l a c k  of consultation and concern f o r  northern people. In 

response,  the  Minister re-asserted his f a i t h  i n  the permit- 

review process,  and later confirmed t h a t  exploration would 

be allowed to continue. In February 1977, DINA indicated in 

an i n t e r n a l  communication  that new prospecting  permits would 

soon be issued, but  suggested t h a t  depar tmenta l  review 



should be made of permit areas relative t o  c u r r e n t   I n u i t  

land use and biologically s e n s i t i v e  areas. It was also 

suggested t h a t  ITC be informed of DINA's c r i t e r i a  for 

i s su ing   p rospec t ing  permits, Both ITC and t h e  Baker  Lake 

Council again  called for  a “freeze", r e j e c t i n g  the permit-  

review  process  as an adequate means of con t ro l l i ng   env i ron -  

mental   damage,   par t icular ly  harassment of caribou. 

On 2 5  March 1 9 7 7 ,  the Min i s t e r  of D I N A  imposed a 

temporary "halt" on l a n d - u s e   a c t i v i t i e s  i n  a 78,000-km 

(30,000-mi ) area around Baker Lake by i n s t r u c t i n g  that a l l  

land-use permit a p p l i c a t i o n s  for operations i n  the area be 

rejected. T h r e e  cur ren t   l and-use  permits were unaffected, 

but three prospecting and  four land-use p e r m i t   a p p l i c a t i o n s  

(including two by Federal Government agencies )  were a f f e c t e d .  

The halt on issuance of land-use permits was t o  last u n t i l  

1 March 1 9 7 8 ,  dur ing  which t i m e  a study would  be undertaken 

of the effects of exploration a c t i v i t y  on hunt ing and 

t r app ing ,  and i n  a la te r   en la rgement  of the terms of refer- 

ence, on fishing. Prospec t ing   permi ts  for other a r e a s  of 

t h e  NWT would cont inue  to be i s sued ,  with e x p l o r a t i o n  

s u b j e c t   t o  t h e  land-use  permit system. D I N A  again expressed 

f a i t h  i n  the a b i l i t y  of t h e  permit-review  process t o  bring 

about awareness of local concerns.  D I N A  t h u s  cont inues  t o  

reject  a t o t a l  "freeze" while land claims are nego t i a t ed ,  

although they  remain committed t o  reviewing and cons ide r ing  

t h e  r e q u e s t s  and concerns of s p e c i f i c  communities on their  

" i n d i v i d u a l  merit". 
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CHAPTER 2 

STUDY OBJECTIVES AND APPROACH 

OBJECTIVES 

The objectives of this study as outlined in the 

i n i t i a l  terms of reference are s ix- fo ld :  

1. to identify areas critical f o r ,  areas supporting 
and areas of no significance t o ,  c u r r e n t  hunt ing  
and trapping. 

2 .  to define  the  nature and extent of past, present 
and anticipated non-renewable  resource exploration 
and development. 

3 "  to  identify  areas  and  periods  within which: 

a) non-renewable  resource-related  activities 
will n o t  conflict  with  current  hunting and 
trapping and in which normal regulatory pro- 
cedures may be followed. 

b) minor conflicts might exist but non-renewable 
r e source - re l a t ed  a c t i v i t i e s  could cont inue  
under special r e g u l a t i o n .  

c) non-renewable  resource-related  activities 
should not be allowed  because  regulatory 
measures could not be devised t h a t  would 
prevent a major  impact on hunting and trap- 
ping as currently prac t i ced .  

4 .  to recommend r egu la to ry  terms and conditions fo r  
non-renewable resource-related a c t i v i t i e s  in areas 
defined under 3 ( b )  above, in order  to  ensure t h a t  
hun t ing  and t r app ing  may continue. 

5 .  to determine the  current  value of hunting  and 
trapping to the  Inuit of Baker Lake as a source of 
food and income. 



6 .  to assess t h e  feasibility and p r a c t i c a b i l i t y  of 
enhancing  the use of car ibou  and f u r b e a r e r s  as 
t h e  basis of a local renewable  resource business 
enterprise. 

The above o b j e c t i v e s  were subsequently  broadened 

t o   i n c l u d e  fisheries c o n s i d e r a t i o n s  

The s tudy  area, shown on Map 1, was def ined  as 

fo l lows:  

I n  t h e  Northwest Territories; 

i n  t h e  Distr ic t  of Keewatin, 

a l l  that tract of land  being more particularly described 
as follows: 

Commencing a t  a p o i n t  on the r i g h t  bank of the Dubawnt 
River a t  approximate l a t i t u d e  6 3 0 5 0 ' 3 0 "  and longitude 
100000  ' ; 

thence due south t o   l a t i t u d e  6 3 0 3 0 ' ;  
thence  due east t o  long i tude  9 7 0 3 0 ' ;  
thence due south t o  l a t i t u d e  6 2 0 4 5 ' ;  
thence due east  t o  longitude 9 5 0 0 0 ' ;  
thence   due   nor th  of latitude 63000'; 
thence  due east to l ong i tude  94OOO' ;  
thence due north t o  l a t i t u d e  6 4 0 0 0 ' ;  
thence due east t o  long i tude  92O30'; 
thence due north t o  l a t i t u d e  6 4 0 3 0 ' ;  
thence due west t o  longitude 9S000'; 
thence   due   nor th  to l a t i t u d e  6 5 0 0 0 ' ;  
thence due w e s t  t o  longitude 97'00'; 
thence due north t o  latitude 6 5 O 3 0 ' ;  
thence due west t o  long t iude  9 9 0 3 0 ' ;  
thence due south t o  l a t i t u d e  64045'; 
thence due west t o  long i tude  100030'; 
thence due south t o  l a t i t u d e  6 4 0 0 0 ' ;  
thence  due east t o  long i tude  1 0 0 0 0 0 ' ;  
thence due south t o  t h e  p o i n t  of commencement. 
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Saving,   except ing,  and reserving t h e r e o u t  and therefrom 
a11 lands lying within a radius of twenty-five ( 2 5 )  
miles from the n o r t h e a s t   c o r n e r  of L o t  196 in t h e  
Se t t lement  of Baker Lake as said L o t  196 is shown on 
plan of survey of record number 55826 i n  t h e  Canada 
Lands Surveys Records at Ottawa, a copy of which i s  
f i l e d   i n  the Land Titles Office f o r  the  Northwest  
T e r r i t o r i e s  L a n d  Registration District  at Yellowknife 
under number 567.  

APPROACH 

The approach adopted fo r  t h i s  study involved:  

documenting  recent renewable resource l and -use   pa t t e rns ,  

estimating renewable resource h a r v e s t ,  computing t h e   v a l u e  

of renewable resource h a r v e s t ,  describing b i o l o g i c a l  charac- 

teristics of harvested species ,   documenting recent indus- 

t r i a l  land use, describing p o t e n t i a l  industrial land u s e ,  

i d e n t i f y i n g  potential impacts of i n d u s t r i a l   f a c i l i t i e s  and 

a c t i v i t i e s  on harves ted  species, d e l i n e a t i n g  areas regarded 

critical for s u s t a i n i n g  harvested populations, and recommend- 

ing  industrial land-use controls. 

These var ious  aspects of our approach a s  well as 

t h e  community consu l t a t ion   and   i n t e rv i ew  p rocess  used are 

b r i e f l y  discussed below. Addi t iona l  de t a i l  is presented in 

appropr ia te ,  sections of the r e p o r t .  

L a n d  Use - Renewable Resources 

Information on extent and s e a s o n a l i t y  of land u s e  

by Baker Lake h u n t e r s ,  trappers, and domestic  f ishermen, as  

w e l l  as t h e   r e l a t i v e   i m p o r t a n c e  of p a r t i c u l a r  areas w i t h i n  
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the study area for hunting, t r app ing ,  and fishing, was 

compiled from  two  main sources: Inuit Land Use and Occu- 

pancy Project  ( I .L .U .O.P . )  maps and support ing commentary, 

and i n t e rv i ews  wi th  local  residents  conducted a s  part  of 

this study. 

The relative importance of par t i cu la r  areas 

currently  used for hunting, t rapping ,  or  fishing and recent 

changes  in land-use p a t t e r n s  were determined by analyzing 

individual I .L.U.O.P.  map biographies and maps prepared by 

Baker Lake residents interviewed dur ing  this study. 

Renewable  Resource Harvest - Quanti ty  and Value 

Information  from several sources was used in esti- 

mating c u r r e n t  game, fur, and fish  harvest  by Baker Lake 

residents. Game harvest was estimated using k i l l  estimates 

reported by 4 3  randomly selected heads of household we 

interviewed as part of this study. Current fur harvest 

estimates were  taken from f u r  records maintained by the 

N.W.T. Government F i s h  and Wildlife  Service. 

Reliable  data on domest ic  fish harvest were lack- 

ing and impossible to acquire. Through our interviews,  

however, we were able to acquire  insight  into the proportion 

of var ious  count ry  foods comprising the average Baker Lake 

resident's diet. Using this  information, it was possible to 

estimate  the q u a n t i t y  of fish  consumed. 
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A f t e r  estimating harvest we calculated the value 

of harvest. This required  imputing a value for non-marketed 

resources.  The importance of renewable  resource  harvest to 

the economy of Baker Lake was determined by comparing this 

value with income earned from other  sources. 

Biological  Characteristics 

Biological  characteristics of caribou, waterfowl, 

arc t ic  fox, and  fish in the  study  area were determined from 

a review of relevant literature and interviews  with Baker 

Lake residents. General features of the biology of the two 

main caribou populations occupying the  study area (Beverly 

and Kaminuriak populations) are outlined. Thls is  followed ' 

by a more  detailed  discussion of distribution, numbers, 

behaviour and other  features of each population under the 

following  life-history phase headings: spr ing  migration, 

calving areas ,  post-calving  aggregations and summer  move- 

ments, f a l l  movements,  and  wintering ranges. 

Biology and distribution of several species Of 

waterfowl, namely Canada,  lesser  snow,  and white-fronted 

geese, and oldsquaw ducks are  summarized. Nesting and 

moulting are emphasized, and six  areas of greatest impor- 

tance to nesting and moulting waterfowl  are presented. 

Distribution  and  behaviour of arctic foxes are  

described, with emphasis on denning. 



Fish in various watersheds of the study area are 

discussed as are physical  characteristics of the watersheds. 

Distribution of fish species  was  determined from general 

literature,  area-specific  studies, and loca l  information. 

Biological information  on  northern f i s h  populations was 

gleaned from the literature. information about mercury 

contamination of fish from specific  lakes in the study  area 

was provided by Environment Canada. 

Industrial Land Use 

Recent and ongoing  mineral exp lo ra t ion  activity is 

described from information  provided by Department of Indian 

and Northern  Affairs, Geological Survey of Canada  and 

industry.  This information shows the general location  and 

extent of recent a c t i v i t y  and provides some insight i n t o  

probable areas for f u t u r e  development of uranium mines. 

Since  considerable uncertainty about mineral potential s t i l l  

exists,  however, we are  obliged, for purposes of this study, 

to  assume that mineral discovery and development could occur 

almost anywhere within the study area. 

The proposed Polar Gas pipeline  project is des- 

cribed using  information provided by Polar Gas. 

Potential  Impact of Industrial Development 

Scenarios describing  the  facilities and activities 

characteristic of: uranium  exploration and development, up to 
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and inc luding  an operating mine, and, construction, opera- 

tion, and maintenance of a natural  gas  pipeline were pre- 

pared  (Appendix A), Potential  impacts of these  industrial 

facilities and activities on harvested species are por t rayed  

within a matrix.  

Areas  regarded  critical for sus ta in ing  harvested 

fish  and  wildlife populations are identified. The relevance 

to each critical area of potential  impacts  portrayed in the 

matrix is then  appraised and controls are recommended. 

Community Consultation  and Interview Process 

To ensure  that Baker Lake  residents understood 

study objecti.ves, were informed'of progress, and were 

consulted about strategic aspects of the study, a local 

Advisory Committee  was  established.  This  committee of six, 

structured in accordance with the wishes of Baker Lake 

residents, was comprised of two persons each from the Hamlet 

Council, Land Claims  Committee,  and  Hunters and Trappers 

Association. A resident co-ordinator,  selected by the 

Advisory Committee, was employed for the  duration of the 

study. The co-ordinator communicated study  findings to 

committee members on an ongoing basis. 

Interviews  were an important source of information 

on land use, renewable resource  harvest, and biological  

characteristics. Six ty  male heads of households were 

randomly  selected as prospective  interviewees from a community 

list of Inuit families. Family u n i t s  with no male members 
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16 years of age or older were  excluded from the sample 

Population  since  interviews focussed on hunting, trapping, 

and fishing;  activities  generally  pursued by adult males. 

For a variety of reasons it proved impossible to 

arrange  interviews  with 17 of the 60 prospective respondents 

identified, Of the 17 prospective  respondents  with whom 

interviews  could  not be arranged, 1 was deceased, 2 had 

disabilities  rendering an interview impossible, 7 were 

temporarily residing or visiting  elsewhere,  and 7 were 

unavailable to respond  because of other commitments. 

Although  the work and education  commitments of some of 

these  non-respondents may have affected their  opportunity to 

pursue traditional  hunti.ng, t rapping  and fishing, we do not 

believe that their inclusion  in t h e  interview  sample  would 

have greatly changed our  overall  conclusions. 

The resident co-ordinator  contacted  each res- 

pondent to exp la in  the  purpose and general n a t u r e  of the 

interview and to arrange  interview  times. All interviews 

were  conducted in the home of the  respondent  with both an 

IDS staff member and an interpreter  present. 

A predesigned form was used for a l l  interviews. 

Since  there was no opportunity  to  pretest  the  questionnaire, 

however, some flexibility was required and the form was 

modified  somewhat as inte,rvicwing progressed. In order to 

ensure consistent interpretation of questions, the co- 

ordinator and interpreters  were f u l l y  briefed on the question- 

naire ,  and  the  reasons for asking  each question were explained.  
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The co -o rd ina to r   and   i n t e rp re t e r s   t hen  undertook to t r a n s -  

late the  questions into I n u k t i t u k  to ensure consistent 

i n t e r p r e t a t i o n .  

Each respondent was asked to mark on a map of the 

study area where he had hunted, trapped, and fished s i n c e  

1970. Information on when hunt ing,  trapping, and fishing 

occurred, and how much was harves ted ,  was recorded, as was 

income  and employment information f o r  the previous  12 

months,  The latter was required for purposes of eva lua t ing  

the significance of income der ived  from traditional pursuits 

re lat ive t o  total earned income. 
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CHAPTER 3 

LAND USE - RENEWABLE WSOURCES 

Baker Lake r e s i d e n t s   h u n t ,   t r a p ,  and f i s h  over 

most of t h e  study area. This chap te r  documents s p e c i f i c  

areas used fo r   ca r ibou ,   goose ,  and ptarmigan  hunt ing,  fox 

t r a p p i n g ,  and, domestic and commercial   f ishing.  It also 

discusses the relative importance of areas used by hun te r s ,  

trappers, and fishermen, apparent recent  changes in use of 

these areas ,  and seasonality of use. 

Maps 2 ,  4, and 6 show areas of h igh ,  moderate, and 

low r e l a t i v e  importance f o r  car ibou   hunt ing ,  fox   t rapping ,  

and domes t i c   f i sh ing .  Maps 3, 5 ,  and 7 identify t en  car ibou  

hunt ing areas, seven fox t r app ing  areas, and e i g h t  domestic 

fishing areas, respectively,  for which  data  on r e c e n t  

changes in the re la t ive  intensity and s e a s o n a l i t y  of use are 

presented .  Map 8 shows areas of high ,  moderate,  and low 

r e l a t i v e  importance for  goose  hunting and indicates s tudy  

area lakes  which were a v a i l a b l e  f o r  commercial fishing  in 

1976-77. 

PREPARATION OF LAND USE I W S  

Two main information sources were used i n  analyz-  

ing  and  depicting  traditional land-use information:  indi- 

v i d u a l  map biographies   compiled by the I.L.U.O.P., t oge the r  
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with supporting  text  (Welland 1976), and individual maps and 

supporting  documentation  compiled  during our study  inter- 

views in Baker Lake. In addition,  land-use  information from 

Stager ( 1 9 7 7 )  was  reviewed and compared  with  information 

from our study interviews, 

I.L.U.O.P. Data 

Ind iv idua l  map biographies' were compiled by 

I.L.U.O.P. f i e l d  workers i n  Baker Lake dur ing  interviews 

with 101 hunters and trappers in March, A p r i l ,  and May 1974. 

These  individual  map  biographies were used to compile com- 

posite maps' showing the extent of land use by Baker Lake 

hun te r s  and trappers. Volume Three of the I.L.U.O.P. report 

(Freeman 1976) presents generalized  reproductions of these 

composite maps. 

I .L .U.O.P .  maps show the.  extent of land use during 

three time per iods .  Period 111, the most recent, covers 

land use by Baker Lake residents from 1956 to 1974. Since 

1956, land-use  activities by most Baker Lake hunters  and 

trappers have been  primarily settlement-based, although a 

long transition period to settlement-based  life lasted well 

into the 1960's. We compiled  information from i nd iv idua l  

I.L.U.O.P. map biographies since composite maps, with the 

exception of the  trapping  composite,  provide  little insight 

'deposited  at  the National i4ap Collection, Public Archives, 
Ottawa. 
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To ana lyze  land-use in format ion ,  t h e  s tudy  area 

was div ided  i n t o  945 g r i d  squares. This g r i d  square p a t t e r n  

was superimposed  on each i n d i v i d u a l  I .L .U.O.P .  map biography 

and each map prepared during  s tudy  interviews.   Counts  were 

made of t o t a l  numbers of respondents  who i n d i c a t e d  hunt ing ,  

trapping, and f i s h i n g  in each g r i d  square. 

19 

i n t o  how many hunters u s e d   p a r t i c u l a r  areas. Volume One of 

the I.L.U.O.P. r e p o r t  (Welland 1976) does,  however, p rovide  

some in format ion  on t h e  r e l a t i v e  importance of hunt ing ,  

trapping, and fishing areas and on s e a s o n a l i t y  of land use.  

In t e rv i ew Data 

During this s tudy ,   i nd iv idua l   l and -use  maps and 

supporting documentation were compiled during i n t e rv i ews  

with heads of 4 3  households. Nine a c t i v e  c a r i b o u   h u n t e r s ,  

not inc luded  among households we sampled, were also surveyed 

to determine i f  there were add i t iona l   ca r ibou   hun t ing  areas 

used by them and no t  reported by h u n t e r s  i n  sampled  house- 

holds. 

In  compi l ing   i nd iv idua l  land-use maps, we attempted 

to record a l l  important hun t ing ,   t r app ing ,  and f i s h i n g  areas 

used by respondents   during the pe r iod  1970 t o  1 9 7 7 .  Res- 

pondents were also asked about t i m e  spent  and seasonality of 

hunt ing and fishing 

Map Prepa ra t ion  



These counts  provide insight into t h e   r e l a t i v e  

importance of areas f o r  hunt ing ,   t rapping ,   and  fishing. 

While   these numbers do not i n d i c a t e  what portion of the  

harvest came from a p a r t i c u l a r  area or  how much t i m e  was 

spent  there by hunters, they  do indicate  t h e  number of 

hun te r s  reporting use of the area dur ing  the time period 

s p e c i f i e d .  

I n  th is  study, "use class" is  a measure of the 

re lat ive importance of an area and refers t o  the number of 

h u n t e r s ,   t r a p p e r s ,  or fishermen who i n d i c a t e d  u s e  within a 

p a r t i c u l a r  grid square dur ing  the time p e r i o d   s p e c i f i e d .  The 

"use class" of a p a r t i c u l a r  g r i d  square was judged  ' 'high" 

when more than two- th i rds  of respondents i n d i c a t e d  u s e  

w i th in  that square, "moderate" when one-third to two-thirds 

i n d i c a t e d  u s e ,  and ''low" when less than  one-third i n d i c a t e d  

use. 

Comparison of I.L.U.O.P. and Studv Interview Maps 

Maps 2 ,  4 ,  and 6 show ca r ibou  hunting, fox  trap- 

ping ,  and domes t i c   f i sh ing  patterns determined from i n -  

dividual I.L.U.O.P. maps and study interview maps. They 

enable comparison of I . L . U . O . P .  and study interview d a t a  and 

i l l u s t r a t e  recent changes i n  land use. Some apparent  changes 

i n  land use are probably a t t r i b u t a b l e  t o  d i f f e r e n c e s  i n  

method and approach between  the I . L . U . O . P .  study and this 

study rather than to ac tua l  changes in land use. Major 



d i f f e r e n c e s  i n  land-use mapping methods employed i n   t h e s e  

two s t u d i e s   a r e :  

1. 

2 .  

3. 

4 .  

5. 

I .L.U.O.P. maps c over a 1  onqer time P eriod (1956- 
1 9 7 4 )  than s tudy   in te rv iew maps ( 1 9 7 0 - 1 9 7 7 ) .  
T h e r e f o r e ,   g r e a t e r   v a r i a t i o n  i n  areas u ~ e d ,  
r e f l e c t i n g   v a r i a t i o n  i n  animal d i s t r i b u t i o n  ( e . g .  
car ibou  migratory and w i n t e r i n g   p a t t e r n s ) ,   c a n   b e  
expected. 

I .L.U.O.P.  maps i n c l u d e   l a n d - u s e   a c t i v i t i e s  by 
hun te r s  and t r a p p e r s  who l i v e d  i n  camps, p a r t i -  
c u l a r l y   d u r i n g  t h e  e a r l y  p a r t  of Per iod I11 (1956-  
1974), whereas almost all a c t i v i t i e s  shown on 
s tudy  in t e rv i ew maps are set t lement-based.  Thus,  
I.L.U.O.P. maps would t e n d   t o  show a g r e a t e r  use 
of o u t l y i n g  areas than study in t e rv i ew maps. 

The I . L . U . O . P .  s tudy  a t tempted t o  e s t a b l i s h  only 
t h e   e x t e n t  of land use   dur ing  a p a r t i c u l a r  period. 
As a r e s u l t ,   g e n e r a l  areas i n d i c a t e d  by lines 
j o i n i n g   o u t e r  limits of hunt ing areas were shown 
on many 1.L.u.o.P. maps. Consequent ly ,   regions 
between  hunting  areas  where no hunt ing actually 
took p l a c e  may be i nc luded   i n  the  i n d i v i d u a l ' s  
gene ra l   hun t ing   a r ea .  This  occurred less on s tudy  
i n t e r v i e w  maps, s i n c e  lines were drawn t o  inc lude  
only those   a reas   respondents   regarded  most important 
for hunting or  t rapping .  

" 

I .L.U.O.P.  maps include t r a v e l   r o u t e s  t o  hunting 
and t r a p p i n g  areas t o  a much greater ex ten t   t han  
do s tudy   i n t e rv i ew maps. Thus, i n t e n s i t y  of use 
would appear t o  be g r e a t e r  a long well-used travel 
routes (e.g.  Thelon and Kazan Rivers )  on I.L.U.O.P. 
maps than on study i n t e rv i ew maps. 

The I.L.U.O.P. sample s ize  was 1 0 1 ,  whereas our 
sample s i z e  was 4 3 .  Our sample was randomly 
chosen; t h u s ,  it shou ld   accu ra t e ly   r ep resen t  
cu r ren t   l and  use  by Baker Lake residents. How- 
e v e r ,   o u t l y i n g  areas, which may be used by only  
one o r  two hun te r s  who were n o t   i n c l u d e d   i n  t h e  
sample, may be missed. 
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CARIBOU HUNTING 

Caribou hunt ing  i s  probably more important  to 

Baker Lake I n u i t  than  t o  I n u i t  of o t h e r   s e t t l e m e n t s .  

Caribou are their primary source  of count ry  food i n  a region 

where seals, walruses,  whales, and geese -- impor tan t  foods 

i n   o t h e r  Inuit settlements -- a r e   r e l a t i v e l y  scarce or 

absent .  

Almost every  adult male i n  Baker  Lake  hunts 

caribou. Of the 1 0 1  Baker Lake hunters who completed 

I . L . U . O . P .  maps, 99 indicated t h a t  they had hunted  car ibou 

during the period from 1 9 5 6  t o  197,4 and the o t h e r  2 indi- 

cated t h a t  t hey  had hunted car ibou   dur ing  ear l ie r  per iods.  

Of 4 3  heads of households we interviewed, 39 i n d i c a t e d   t h a t  

they had hunted caribou dur ing  t h e  past f e w  yea r s .  The 

remaining 4 indicated t h a t ,  a l though  they  had not   hunted 

du r ing  t h e  past few  years ,   they   had   hunted   pr ior  t o  1 9 7 4 .  

Seasonalitv of Caribou HuntincJ 

Caribou hunt ing  i s  v i r t u a l l y  a year-round a c t i v i t y  

f o r  Baker  Lake residents,  except f o r  brief per iods   du r ing  

spr ing  breakup,  usually in June, and f a l l  freezeup, usually 

in October, when travel is v i r t u a l l y  impossible. During  the 

last two years, winter has been  the most important  hunt ing  

season since large numbers of caribou wintered n o r t h  of 

Baker Lake. Based on study i n t e rv i ews ,  about 64 percen t  of 

t h e  caribou harvest over t h e   p a s t  year (winter 1976-77 to 
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f a l l  1977) was i n  w i n t e r ,  1 7  percent i n  Summer, 1 0  percen t  

in f a l l ,  and 9 pe rcen t  i n  sp r ing .  I n  c o n t r a s t ,  5 t o  10 

years ago most caribou were harvested in summer and f a l l  

(Welland 1 9 7 6 ;  E .  Land, lWT F i s h  and Wildlife Service, 

personal communication). 

Winter   hunt ing   genera l ly  s tar ts  i n  l a t e  October or 

ear ly  November, as soon as snow and ice  conditions allow 

overland t r a v e l  by snowmobile. Hunting peaks in ear ly  

win te r   bu t  continues throughout t he  winter depending on 

fami ly  food requirements .  Kabloona ( 1 9 7 7 : 1 2 5  - i n  S tager  

1977) reports that hun te r s  t r y  to br ing  i n  enough meat in 

November t o  last through December and January. Hunting 

drops to a low level from l a t e  December t o  ear ly  February -- 
the coldest ,  darkest period. 

Most winter   hunt ing trips are re la t ive ly  s h o r t ,  

g e n e r a l l y  one t o  t h r e e  days ( inc lud ing  weekend t r i p s ) .  Very 

few hunters go on extended hunting t r i p s  i n   w i n t e r :  those 

who do usually trap at the same time. Genera l ly ,  win ter  

h u n t i n g   t r i p s   d u r i n g  the past couple of years, when caribou 

wintered  north of Baker Lake, have been more f r e q u e n t ,  

s h o r t e r ,  and more successful. 

Spring hunting generally occurs from April to 

breakup i n  June. Although there is no clear  break between 

w i n t e r  and s p r i n g  hunt ing ,  spr ing marks the r e t u r n   o f  warmer 

weather, days are longer, and t r a v e l  is more comfortable .  

Consequently,  although car ibou  harvest is r e l a t i v e l y  low 

dur ing  t h i s  season, many people are on the  land hun t ing  

caribou i n  association with  fishing and goose hunting.  

23 



Extent  of Caribou  Hunting 

Caribou  hunting occurs  over most of t.he 

area. I .L.U.O.P.  maps for  1956 to 1 9 7 4  show t h a t  

were hunted i n  98 percent of the study area. Map 
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Spr ing  hunt ing  trips, p a r t i c u l a r l y  t h m e  undertaken by 

employed people ,  a re  o f t e n  weekend t r ips .  Many f a m i l i e s  

go for hol idays  i n  spring, often  spending two weeks or more 

a t  favourite hun t ing   and   f i sh ing  spots. 

Summer hunt ing  starts i n  J u l y  when major water 

trave1 routes such as Thelon and Kazan Rivers  a re  r e l a t i v e l y  

free of ice and safe f o r  t rave l .  Wage employment is highest 

during summer and  consequent ly  many people are  ob l iged  to 

hunt  on weekends. Those who are  n o t  employed generally 

spend more t i m e  on the  l and ,  going on longer h u n t i n g   t r i p s  

up Thelon and Kazan Rivers and down Baker  Lake and Chester- 

f i e l d   I n l e t .  

Fall hun t ing   gene ra l ly  starts wi th   t he   adven t  of 

cooler weather in e a r l y  September and cont inues  until freeze- 

up in mid t o  late October or  early November. T r a d i t i o n a l l y ,  

fall hunt ing  was much more important   than it has been i n  the 

p a s t  two yea r s .  Hunters would cache meat which they  could 

n o t   b r i n g  back, r e t r i e v i n g  it during winter .  Recently, f a l l  

hunt ing  patterns have  apparent ly  been a continuation of 

summer h u n t i n g   p a t t e r n s ,  characterized by weekend hunt ing  

t r i p s  by employed people and longer t r ips  along water travel 

?,Utes by others. 



dur ing   our   s tudy   in te rv iews  show at l e a s t  80 percen t  of t h e  

s tudy  area c u r r e n t l y  being used by car ibou   hunters  i n  t h e  4 3  

households we sampled. When responses  of t he  n ine  addi- 

t i o n a l   a c t i v e  caribou hunters  we surveyed are inc luded ,  at 

l eas t  8 5  percen t  of the s tudy  area appears  to be c u r r e n t l y  

used by Baker Lake car ibou  hunters. 

Map 2 shows t h e   e x t e n t  of car ibou  hunt ing  and 

areas of h igh ,  moderate, and low use, based on I .L .U .O.P .  

maps ( 1 9 5 6  t o  1976) and s tudy  interview maps (1970 to 1977). 

Generally, I .L.U.O.P. maps i n d i c a t e  a h igher  use class  than  

do study interview maps. I.L.U.O.P. i n fo rma t ion   i nd ica t ed  

h igh   use  i n  4 percent of t h e  study area,  moderate in 2 0  

p e r c e n t ,  low i n  7 4  p e r c e n t ,  and no use  in 2 percent  of the  

s tudy  area. Study in t e rv i ew  in fo rma t ion   i nd ica t e s   h igh   u se  

i n  1 pe rcen t  of t h e   s t u d y  area,  modera te   in  13 percen t ,  low 

in 66 percent,  and no use in 20  percent of t he  study area. 

Some apparent d i f f e r e n c e s  between h u n t i n g   p a t t e r n s  

shown by I . L . U . O . P .  maps and study i n t e rv i ew maps are due to 

d i f f e r e n c e s   i n  method and approach described earlier. 

Perhaps t h e  most s i g n i f i c a n t  of these d i f f e r e n c e s  is t h e  

i n c l u s i o n  of t r a v e l   r o u t e s  used by hun te r s  t o  a greater 

e x t e n t  on I.L.U.O.P. maps than  on study i n t e rv i ew maps. 

P a t t e r n s  of use shown on I.L.U.O.P. maps and s tudy  

in t e rv i ew maps are  nonetheless similar. Use of areas t o  the 

northwest, n o r t h ,  and east of Baker Lake hamlet is similar, 

whi le  use of areas t o  the   sou thwes t ,   sou th ,  and sou theas t  of 

t he  hamlet i s  shown as generally lower on s tudy   i n t e rv i ew 
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maps, sugges t ing  some decline i n  hunt ing i n  t .hese   a reas  

dur ing  recent yea r s .  

Most hunti.ng by t h e   n i n e   a d d i t i o n a l   a c t i v e   c a r i b o u  

hun te r s  we surveyed was w i t h i n  those caribou hun t ing   a r eas  

descr ibed  by hun te r s  in sampled households.  The only excep- 

tions were an area between  Aberdeen  and  Beverly Lakes and 

along lower Dubawnt River extending south  t o  northwestern 

Wharton Lake, and a small a r e a   n o r t h  of western Aberdeen 

Lake. These areas, comprising about f i v e   p e r c e n t  of t h e  

study area, were used by two of t h e  nine additional car ibou  

hunters   surveyed.  

From a sample of 49 households in Baker Lake i n  

1975, Stager (1977) presents one map showing caribou hunting 

by Baker Lake r e s i d e n t s  from win te r  1974-75  t o  f a l l  1 9 7 5  and 

one map showing caribou hunting from 1 9 7 0  t o  1 9 7 4 .  Hunting 

patterns on S t a g e r ' s  maps generally agree wi th  patterns 

shown on our s tudy   in te rv iew maps. S t a g e r ' s  maps i n d i c a t e  

t h a t  the Thelon River and Schultz Lake, Quoich  River ,  Kazan 

River ,  Whitehills Lake, and P i t z  Lake areas were w e l l  used 

by caribou hunters. They do n o t ,  however, i n d i c a t e  the 

concen t r a t ion  of hunting n o r t h  of Baker Lake which appears 

on study i n t e rv i ew maps. Undoubtedly this is because 

caribou did not w i n t e r   t h e r e   i n  large numbers prior t o  1 9 7 5 .  

Caribou Hunt i.ng Areas 

Map 3 shows ten areas where hunters  we  interviewed 

ind ica t ed  r e c e n t  caribou hunting.  During the past t w o  
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Years, t h e  area n o r t h  of Baker Lake (Area 1) appears t o  have 

been   the  most important  caribou hunt ing  area. Other  impor- 

t a n t  hunt ing  areas are Thelon River and  Schul tz  and Aberdeen 

Lakes (Area 2 ) ,  Kazan River and Martell and Bissett Lakes 

(Area 3 )  , and east of Baker Lake (Area 4 ) .  Based on s tudy  

i n t e r v i e w  da ta ,  most o the r   hun t ing  areas appear less impor- 

tan t ,   and   any   impor tance  they may once have had appea r s  t o  

have d e c l i n e d  i n  r e c e n t  years. 

The caribou hunt ing  areas shown on Map 3 a r e  

listed i n  order of r e l a t ive  importance,  based on the number 

of h u n t e r s  we i n t e rv i ewed   r epor t ing  use of each area. 

Area 1: North of Baker Lake, Curren t   use  of 

t h i s  area by caribou hun te r s   r anges  from high along the 

n o r t h  sho re  of Baker Lake between  the mouths of Akutuak and 

Ketyet  Rivers; moderate around Whi t eh i l l s   Lake  and lower 

Pr ince ,  Akutuak, and Ketyet Rivers; t o  low around  Tehek 

Lake. 

Use i n  most of t h i s  area appears  not t o  have 

changed much in recent years, with the e x c e p t i o n   t h a t  w i n t e r  

hunt ing  has been c o n c e n t r a t e d   h e r e  i n  the last t w o  yea r s .  

There has also been an appa ren t  shift i n  the r e l a t ive  

importance of hunt ing  sites w i t h i n   t h i s  area. Hunting 

appears  to have increased t o  t h e  east around Akutuak and 

Ketye t  Rivers  and decreased  t o  t h e  west around P r i n c e  River. 

T h i s  i s  presumably due  t o  the l o c a t i o n  of caribou win te r ing  

concent ra t ions .   Hunt ing  close t o  the hamlet a l s o  appears t o  

have d e c l i n e d ,  although this i s  probably a t t r i b u t a b l e  t o  
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i n c l u s i o n  of t r a v e l   r o u t e s  t o  a greater e x t e n t  on I . L . U . O . P .  

maps t han  on study i n t e r v i e w  maps. 

Hunting i n  Area 1 is primarily i n  winter. Some 

hun t ing  occurs i n  sp r ing  before   b reakup  bu t   very  l i t t l e  

occurs i n  summer . and  f a l l  (Table 3 . 1 ) .  

Area 2 :  Thelon Rive r ,   Schu l t z  and Aberdeen  Lakes, 

and Marjorie Hills. Current use of t h i s  area by ca r ibou  

hun te r s  ranges from moderate along Thelon R i v e r  and t h e  

shores of S c h u l t z  and  Aberdeen  Lakes t o  low i n  more i n l and  

areas such as Mar jo r i e  Hills. The highest c o n c e n t r a t i o n s  of 

use Occur c l o s e  to Thelon River mouth, a r o u n d   t h e   o u t l e t  of 

I 

Schu l t z  Lake, a t  t h e  eastern narrows  between  Schultz and 

Aberdeen Lakes,  and a t  the narrows between central and 

eastern Aberdeen Lake. These s i tes ,  with t h e  excep t ion  of 

Thelon River near  i t s  mouth, have also been identified a s  

important c a r i b o u   r i v e r - c r o s s i n g  si tes (see Map 1 4 ,  Cr i t ica l  

Areas - Caribou). 
Use appears  to have decl ined somewhat i n  r e c e n t  

years along lower  Thelan River and S c h u l t z  Lake,  remained 

abou t  t h e  same around eastern Aberdeen Lake,  and increased 

s l i g h t l y   a r o u n d   c e n t r a l  Aberdeen Lake. The appa ren t  decline 

i n  U S B  a long  lower Thelon River and Schu l t z  Lake, however , 
may be l a r g e l y   a t t r i b u t a b l e  t o  i n c l u s i o n  of t r a v e l  rou tes  to 

a greater extent on I .L .U.O.P .  maps than on s tudy  interview 

maps. It  may also be partly a t t r i b u t a b l e   t o  the r e c e n t  

r educ t ion  i n  t h e  success of summer and f a l l  hunt ing .  
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Tsble 3.1 Seasonality of hunting in Baker Lake caribou hunting areas. 1 

Seasonal use reported by hunters using area 

Area Location Winter Spring Summer Fall 
" . .. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

10. 

North of Baker Lake 

Thelon  River, Schultt and Aberdeen 
Lakes, and Marjorie Hills 

Karan River, Martell and Bissatt 
Lakes 

East of Baker Lake 

Western Baker Lake 

Sissons, Pitr, Thirty Mile, 
and Forde Lakes 

Princess Mary, Mallery, and 
Tebesjuak Lakes 

Southern Baker Lake, 
Andrews and Brown Lak'es 

MacQuoid, Banks, Parker, 
Kaminuriak and  Ferguson Lakes 

North of Aberdeen  and 
Schultt Lakes 

lbased on study interviews. 

29 

91% 

19% 

23% 

88% 

38% 

42% 

93% 

58% 

50% 

67% 

23% 

1 3% 

13% 

8% 

1 3% 

5% 

7% 

8% 

40% 

33% 

6% 

78% 

60% 

23% 

50% 

47% 

7% 

25% 

10% 

0% 

6% 

31% 

30% 

12% 

25% 

32% 

0% 

8% 

10% 

0% 



Most hunt ing  in Area 2 i s  du r ing  summer and fall 

when t r a v e l  by canoe i s  possible (Table  3.1). There is some 

winter and  spr ing   hunt ing  I however ,   pa r t i cu la r ly  around 

Aberdeen Lake, which has  been identified as a w i n t e r i n g  area 

fo r  some caribou (see Caribou  Biology,  Chapter 5 ) .  

Area 3: Kazan River, Mastell and Bissett Lakes. 

Cur ren t  use of t h i s  area by ca r ibou  hun te r s  ranges  from 

moderate along Kazan River t o  low i n  more inland areas.  

There appears t o  be a small high-use zone along Razan River 

northeast of Kazan F a l l s .  

Use a p p e a r s   n o t  to have changed much i n  r e c e n t  

years a long  Kazan River.  It appears t o   h a v e   d e c l i n e d  around 

Martell and Bissett Lakes and t o  t h e  west of Kazan River .  

Use also appears t o  have d e c l i n e d  somewhat around t h e  mouth 

of Kaaan River, although t h i s  i s  probably a t t r i b u t a b l e  in 

part t o  i n c l u s i o n  of travel routes t o  a greater e x t e n t  on 

I.L.U.O.P. maps than on study i n t e r v i e w  maps. 

Hunting along Kazan River  is mainly in summer and 

f a l l  when t ravel  by canoe is possible. Hunting  around 

Martell and Bissett Lakes is largely i n  win te r  although same 

summer hunt ing  occurs there as well (Table 3.1). 

area by ca r ibou  'hunters  ranges  from moderate around Christo- 

pher Island and a long  lower Quoich River t o  l o w  around 

Bowell Islands and nor theas t  of Quoich River .  The highest 
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concentrations of use occur  in  the  North  Channel  area and 

around St. Clair Falls on Quoich River. 

Use appears t o  have declined  in  recent years 

around Christopher and Bowell Islands  but  increased along 

Quoich River. Part of the apparent  decline around Christo- 

pher and Bowell  Islands is probably attributable to hunters 

who indicated travel routes down Chesterfield  Inlet to a 

greater ex ten t  on I .L.U.O.P.  maps than on study  interview 

maps. There also appear to have been fewer hunters  travel- 

ling down Chesterfield Inlet in recent summers, corroborated 

by interview data indicating  that most r e c e n t  hunting  in  the 

area is  in  winter. The apparent  increase in hunting along 

Quoich River is probably attributable t o  large numbers of 

ca r ibou  recently  wintering n o r t h  of Baker Lake. 

Hunting in Area 4 is primarily in winter .  Some 

summer and fall hunti.ng  occurs  around  Christopher and Bowell 

Islands  and along Quoich River below St. Clair Falls. Very 

little spring hunting occurs in this  area (Table 3.1). 

Area 5 :  Western Baker Lake. Current use of t h i s  

area by caribou h u n t e r s  ranges from moderate between the 

hamlet and F i s h  Camp and around Gull Lake to  low  around 

Nunagiak  and Big Hips Islands and northwest of Gull Lake. 

Hunting appears to have  declined  substantially in 

t h i s  area in recent  years.  This is probably attributable i n  

part  to i n c l u s i o n  of travel routes  to a greater  extent on 

I.L.U.O.P. maps than on study  interview maps. 
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Hunting in Area 5 occurs year-round  since it is 

Area 6,: Sissons, Pitz, Thirty  Mile,,  and Forde 

Lakes, Current  use of this  area by caribou hunters appears 

low, although  there  is a small moderate-use  zone  around 

n o r t h e r n  Pita Lake. Use is relatively higher  around Pitz 

and T h i r t y  Mile Lakes and lower around Sissons and Forde 

Lakes. 

The number of hun te r s  u s ing  the area appears t o  

have declined slightly in recent  years, aga in  probably due 

to t he  recent concentration of winter  hunting  north of Baker 

Lake  and movement of people who formerly l ived on the  land  

into t h e  settlement of Baker Lake. 

Hunting in Area 6 occurs year-round, a l though 

there seems to be very  little spring hunting (Table 3.1). 

Hunting around T h i r t y  Mile, Forde, and Sissons Lakes is 

primarily confined to win te r ,  wh i l e  around P i t z  Lake there ’ 

is considerable  hunting dur ing  summer and f a l l .  

Area 7: Princess Mary, Mallery, and Tebesjuak 

Lakes. Current use of this  area by caribou h u n t e r s  is low. 

Generally, most hunting which occurs here is around Princess 

Mary Lake. Less hunting  occurs around Mallery Lake and less 

s t i l l  occurs around Tebesjuak Lake. Highest concentrations 

of u s e  occur around  northeastern and western Princess Mary 

Lake and in the v i c i n i t y  of Mallery Lake outlet. 

32 



Hunting  around  Pr incess  Mary and Mallery Lakes 

appears t o  have   dec l ined  somewhat i n  recent years, whi le  

around  Tebesjuak  Lake it appears t o  have remained  about the 

same. 

Almost all hun t ing  in Area 7 is in winter, when 

o v e r l a n d   t r a v e l  by snowmobile i s  p o s s i b l e  (Table 3 . 1 ) .  

Area 8: Southern  Baker Lake, Andrews and Brown 

Lakes.   Current use of this area by caribou h u n t e r s  appea r s  

low. It is h i g h e s t  a long the shore of Baker Lake and south  

to Andrews Lake and very low around  Tanataluk Islands to 

t h e  northwest and Brown Lake to the  southeast. 

Hunting appears to have decl ined s u b s t a n t i a l l y  

over much of this area i n  recent  years. This  is probably 

a t t r i b u t a b l e  to i n c l u s i o n  of t r a v e l  routes  to a g r e a t e r  

ex ten t   on  I. L . U . O . P .  maps than  on study interview maps, to 

a d e c l i n e   i n  summer hunting t r i p s  along Baker  Lake and down 

C h e s t e r f i e l d   I n l e t ,   a n d  to a s h i f t  i n  winter  hun t ing  t o  the  

area n o r t h  of Baker Lake. 

Winter is the main  hunting  season in Area 8 ,  

particularly around Andrews and Brown Lakes. Summer hunting 

occurs p r i m a r i l y  along t h e  shore of Baker Lake.  Very l i t t l e  

sp r ing  or f a l l  hun t ing  occurs in t h i s  area (Table 3 . 1 ) .  
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win te r ing  areas and relocation t o  Baker  Lake of I n u i t  who 

fo rmer ly   l i ved  i n  this area.. Use is g e n e r a l l y   h i g h e r  around 

Parker  and Kaminuriak  Lakes  and lower around f.lacQuoid, 

Banks, and Ferguson  Lakes, 

Hunting i n  Area 9 i s  primarily i n  win te r  and 

sp r ing  when overland travel by snowmobile is possible (Table  

3.1). 

Area 1 0 :  North of Aberdeen and  Schul tz  Lakes. 

Current use of t h i s  area by caribou hunters is very  low and 

appears to have   dec l ined  somewhat i n   r e c e n t  years probably 

due t o  t h e  recent concentration of win ter  hunting n o r t h  of 

Baker Lake and movement of people who formerly l i v e d  on t h e  

land i n t o   t h e   s e t t l e m e n t  of Baker Lake. 

Hunting i n  Area 10 occurs i n  winter and sp r ing  

when overland t r a v e l  by snowmobile i s  possible (Table 3.1). 

FOX TRAPPING 

The m a j o r i t y  of a d u l t  males i n  Baker Lake are ,  t o  

some extent, i n v o l v e d   i n  fox t rapping .  Most are  casual 

trappers, however, t rapping close to t h e  hamlet and taking 

few foxes. O f  the 4 3  heads of household we i n t e rv i ewed ,  29  

had trapped i n  the past  few years and 4 o t h e r s ,   a l t h o u g h  not 

c u r r e n t l y   t r a p p i n g ,  had t r a p p e d   p r i o r  to 1974. Based on a 

survey of 3 0  households in 1975, Stage r  (1977:149) r e p o r t e d  

t h a t  someone i n  4 4  percent of households   t rapped,  but t h a t  

7 6  p e r c e n t  of these usually set less than 15 traps. 
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o c c u r r e d   i n   a b o u t  60 p e r c e n t  of the s tudy  area from 1956 t o  

1 9 7 4 ,  wh i l e  maps compiled  during s tudy  i n t e r v i e w s   i n d i c a t e  

t ha t  about 4 5  p e r c e n t  of the area was used f o r  t r a p p i n g  from 

1970 to 1 9 7 7 .  

Map 4 shows t r a p p i n g   p a t t e r n s  based on I .L.U.O.P.  

maps and study i n t e r v i e w  maps. It enab les  comparison of 

t h e s e  two patterns and p r o v i d e s   i n s i g h t   i n t o  recent changes 

i n  land use  by t r a p p e r s .  The t rapping  pa t t e rn   based  on 

study i n t e r v i e w  maps shows areas used by moderate and  low 

numbers of t rappers   and   a reas   where  l i t t l e  or no t r a p p i n g  

occurs. No d i f f e r e n t i a t i o n  between areas used by h i g h ,  

moderate,  and low  numbers of trappers is possible for the 

p a t t e r n  based on I.  L. U.0.P . maps. Instead, t h i s  p a t t e r n  is 

a composite of i n d i v i d u a l   t r a p l i n e s  and t r a p p i n g  areas. In 

our  opinion, however, it is adequate  to show exten t   and  

c o n c e n t r a t i o n  of l and  use by trappers dur ing  t h e   p e r i o d  1956 

to 1 9 7 4 .  

Gene ra l ly ,  the extent  and concentration of land 

use shown by I.L.U.O.P. maps and s t u d y   i n t e r v i e w  maps are 

similar ,  sugges t ing  no major changes in land use by trappers 

i n  recent years. The number of trappers u s i n g   a r e a s   t o   t h e  

n o r t h  and east  of t he   hamle t   appea r s  to have increased 

s l i g h t l y  in r e c e n t  years whi le  t h e  number of trappers using 

areas t o  the s o u t h ,  west, and northwest has  remained  about 

the same or decreased slightly. A greater c o n c e n t r a t i o n  of 

use around  the  hamlet  i s  shown on I.L.U.O.P. maps than on 

s tudy   i n t e rv i ew maps, l a rge ly  due to i n c l u s i o n  of t r a v e l  

rou te s  t o  a g r e a t e r   e x t e n t  on I .L .U.O.P .  maps t h a n  on s tudy  

i n t e r v i e w  maps. 
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Fox Trapping Areas 

Map 5 shows seven areas where   t rappers  we inter-  

viewed i n d i c a t e d   r e c e n t  fox t r a p p i n g .  The area around t h e  

west end of Baker Lake and towards Pitz Lake (Area 1) i s  

c u r r e n t l y  used by the highest number of t r a p p e r s .  Use of 

t h i s  area is, t o  a large e x t e n t ,  by casual trappers who 

g e n e r a l l y  harvest less than 1 0  foxes per  year. R e l a t i v e l y  

well-used o u t l y i n g  areas l i e  t o  the n o r t h  and east  along t h e  

n o r t h   s h o r e  of Baker Lake and toward Whitehills Lake (Area 

2 )  and to t h e  south, along Kazan River (Area 3). Other 

o u t l y i n g  a r e a s  are used by very f e w  trappers. 

Fox t r a p p i n g  areas shown on Map 5 are l i s t ed  i n  

order of re la t ive   impor tance . ,  based on numbers of t r a p p e r s  

w e  in te rv iewed reporting  use of each area. 

It  should be noted that t h e  number of t r a p p e r s  

reporting use of an a r e a  is not n e c e s s a r i l y  an a c c u r a t e  

measure of t h e   r e l a t i v e   i m p o r t a n c e  of t h a t  area for fox 

h a r v e s t   s i n c e  a substantial por t ion  of t h e   h a r v e s t  may be 

f rom  out ly ing  areas used by ve ry  few trappers. 

Area 1: P i t z  Lake and west end of Baker  Lake. 

More trappers indicated use  of t h i s  area than  any other 

t r app ing   a r ea .  While much of t h i s   a r e a  i s  c u r r e n t l y  used by 

relatively few trappers, a moderate number of t r a p p e r s  

r e p o r t e d  u s e  of areas close t o  t h e  hamlet and southwest to- 
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Area 2 :  North and n o r t h e a s t  of Baker Lake. Few 

t r a p p e r s  currently use t h i s  area. The n o r t h  shore of Baker 

Lake, n e a r  the mouth of Ketyet  River ,  and W h i t e h i l l s  Lake 

were used by more trappers than  other parts of t h i s  area. 

Trapping in Area 2 a p p e a r s   t o  have increased i n  r e c e n t  

years, p o s s i b l y  because of increased w i n t e r  caribou hunting 

in the area. Most t rapping  occurs in early and l a t e  win te r .  

Area 3: South and southeast of Baker Lake. Few 

t r appe r s  c u r r e n t l y  use most of t h i s  area, although a moder- 

a t e  number reported use of a small area j u s t  e a s t  of Kazan 

Fa l l s .  Generally, more t r a p p e r s  reported use around Kazan 

River than in other parts of this area. Use appears no t  t o  

have changed s i g n i f i c a n t l y   i n   r e c e n t  years. Most trapping 

occurs i n  early and l a t e   w i n t e r .  

Area 4: Princess Mary, Blallery, and Tebesjuak 

Lakes. Few t r a p p e r s   c u r r e n t l y   u s e   t h i s  area. More r e p o r t e d  

use  around e a s t e r n  Princess Mary Lake and t h e  narrows 

between Mallery and   Pr incess  Mary Lakes than in other p a r t s  

of t h i s  area. I n  recent years u s e  appears t o  have decreased 

‘somewhat around Princess Mary Lake, remained t h e  same around 

Mallery Lake, and increased somewhat around Tebesjuak Lake. 

Most trapping occurs i n  ear ly  and l a t e   w i n t e r .  

3 8  





E .  

Area 5 :  T h i r t y  Mile Lake to western Kaminuriak 

- Lake.  Very  few trappers currently use t h i s  area. More 

t r a p p e r s  reported use around T h i r t y  Mile Lake  than i n  other 

par t s  of t h i s  area. Use appears not t o  have  changed much in 

r e c e n t  years. Most t r a p p i n g  occurs in early and late 

w i n t e r .  

Area 6: Sissons  Lake t o  Aberdeen Lake. Very few 

trappers c u r r e n t l y  use t h i s  area. Trappers  reported more 

use  around  Sissons  Lake  than  around  Aberdeen Lake. Use 

appears n o t  to have changed much i n   r e c e n t  years. Most 

t r a p p i n g  occurs i n  early and la te  w i n t e r .  

Area 7 :  Thelon  River,  S c h u l t z  Lake, and n o r t h  

of Schu l t z  Lake. Fewer trappers reported use of t h i s  area 

than of any other t r a p p i n g  area. Use is uniformly low 

th roughou t   t he  area and appears not t o  have  changed much in 

r e c e n t   y e a r s .  Most trapping occurs i n  e a r l y  and l a t e  winter. 

DOMESTIC FISHING 

At least one member of almost a11 f a m i l i e s  i n  

Baker Lake fishes for food. O f  4 3  heads of household we 

interviewed, 41 are involved i n  domestic f i s h i n g  t o  some 

ex ten t  every  year   and many sa id  t h a t   t h e i r   w i v e s   a n d  c h i l -  

dren also f i s h .  Of t h e  101 individuals i n  Baker  Lake who 

completed I . L . U . O . P .  maps in 1974, about  80 i n d i c a t e d  fish- 

i n g  areas on t h e i r  map biographies. A few mare probably 
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Summer, which is characterized by family holidays, 

long trips to hunting areas, and weekend t r i p s  by employed 

residents, is also an important  fishing  season.  Casting  is 

the predominant fishing  method and occurs along Thelon and 

Kazan  Rivers and in Baker Lake. Some people also set nets 

in Baker  Lake in summer. 

The intensity of summer fishing  drops o f f  con- 

siderably as f a l l  approaches, although f a l l  fishing patterns 

are similar to summer fishing patterns. F a l l  casting  is 

done along Thelon and Kazan Rivers and some nets are set in 

Baker Lake. 

Winter fishing is important  for  hunters  and 

trappers  who  fish for food and bait. Jigging is the pre- 

dominant  fishing method in outlying areas, although nets a r e  

sometimes s e t  as well. Nets are a l so  s e t  in early winter in 

Baker Lake near the hamlet. Some of these are fished through- 

out the win te r .  

Extent of Land Use by Domestic Fishermen 

Domestic  fishing occurs over much of the s tudy  

area. Most  fishing occurs relatively close to the hamlet, 

but  outlying areas are used by hunters and t r a p p e r s  fishing 

for food and bait. Fishermen we interviewed indicated  that 

domestic  fishing  within  the study area currently extends to 

Tehek Lake in the north, Bowell Islands i n  t h e  east, southern  

Parker and Forde Lakes in t h e  south, Princess Mary and 

Mallery Lakes in the southwest, and Schultz and Aberdeen 
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Lakes in the northwest. Map 6 shows the extent and concen- 

tration of land use by domestic  fishermen we interviewed  and 

by domestic  fishermen  who  specifically  indicated f i s h i n g  

s i t e s  on I.L.U.O.P. maps. 

Domestic fishermen who completed I.L.U.O.P. maps 

indicated fishing farther  east (to Quoich  River),  farther 

south (to northern  Kaminuriak Lake) I and farther west (to 

Wharton  Lake)  than  did  fishermen we interviewed.  Nonethe- 

less the general  pattern derived from I.L.U.O.P. maps and 

s tudy  interviews corresponds remarkably well. 

Domestic  fishermen we interviewed indicated use of 

the west end of Baker  Lake  and  Whitehills Lake to a greater 

extent, and the mouth of Kazan River 'to a lesser extent, 

than those who completed I .L.U.O.P.  maps. Apparent changes 

in importance of areas may, however, be due to differences 

in the ways i n  which those we  interviewed and those who 

completed I . L . U . O . P .  maps defined fishing areas. For 

instance, many domestic fishermen who completed I.L.U.O.P. 

maps did not indicate  specific areas where they casually 

fished while hunting or trapping, whereas most fishermen we 

interviewed did. 

The apparent difference in the importance of 

western Baker Lake near the hamlet is probably almost en- 

tirely  due  to  differences in interpretation of f i sh ing  

areas. Many who completed I.L.U.O.P. maps may not have 

indicated  this as a specific  fishing  area  because of the 

casual nature of fishing there, much of which is done by 
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women  and  children. During study  interviews, however, we 

encouraged  fishermen to indicate a31 areas  where  they or 

their  families  fished. 

Based on a 1975 sampling of 30 Baker  Lake  house- 

holds,  Stager ( 1 9 7 7 )  prepared maps showing  domestic  fishing 

areas used in 1975, fishing areas used from 1970 to 1974, 

and loca t ions  of spring fishing  camps.  Fishing patterns on 

Stager's maps generally agree  with those based on our study 

interviews (Map 6 )  . Stager's maps indicate t h a t  Fish Camp, 

the  mouths of Thelon, Prince, and Kazan Rivers ,  and  western 

Baker Lake are the most important fishing areas and that 

Pitz, Whitehills and Schultz Lakes and  lower Thelon River are 

also well used. 

Domestic Fishing Areas 

Map 7 shows e i g h t  areas  where  persons  we  inter- 

viewed indicated  recent  domestic  fishing a c t i v i t y .  The most 

important fishing sites in the study area appear to be: 

western  Baker Lake, particularly around the hamlet  and Fish 

Camp (Area 1) : northern Baker Lake, particularly  around the 

mouths of Prince and Akutuak Rivers (Area 2 ) ;  Whitehills 

Lake  (Area 3 )  ; and southern Baker Lake,  particularly  around 

the mouth of Kazan  River (Area 4). Other r e l a t i v e l y  well 

used areas are  eastern  Baker  Lake,  particularly  around 

western  Christopher  Island  (Area 5) : lower Thelon River ,  

particularly around the outlet of Schultz Lake (Area 6); and 

Pitz Lake (Area 7 ) .  Other  s i t e s ,  used by very few  fishermen 



we interviewed,  primarily in conjunction with hunting or 

t r app ing ,  are a l so  indicated (Area 8) . 
The domestic fishing areas shown on Map 7 are 

listed in order of t h e i r  re la t ive importance, based on t h e  

number of fishermen we interviewed  who  reported use of each 

area 

Area 1: Western Baker Lake. Use of this area by 

domestic  fishermen cur ren t ly  ranges from moderate around the 

hamlet and Nunagiak Island to high  around Fish Camp. A much 

h igher   percentage  of fishermen we interviewed  indicated  use 

of this area than did fishermen who completed I .L .U.O.P .  

maps. This is probably due mainly t o  differences in approach 

between this study and the I .L .U.O.P .  study, rather than an 

ac tua l  change i n  use. However, some  increase in use may 

have occurred in recent y e a r s  due to increases in the hamlet 

popu la t ion .  

Domestic fishing occurs year-round in this area,  

although it is limited during breakup and freezeup. Spring 

and summer are t h e  most  important seasons; there is a l s o  

considerable f i s h i n g  in ear ly  winter  but  relatively l i t t l e  

in f a l l .  Nets  are used primarily in win te r  and  summer, 

although  jigging and cas t ing  also occur. Most spring f i s h -  

ing is by jigging  while  casting and n e t  f i s h i n g  are done in 

f a l l .  

Area 2 :  Northern Baker Lake. Current use of 

this area by domestic fishermen is moderate a long  the shore 
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of Baker Lake from the mouth of Prince River t o  the mouth of 

Akutuak  River and low over  the remainder of the area, The 

h ighes t   concen t r a t ion  - of use occurs around  the  mouth of 

Pr ince River .   F ish ing  appears t o  have increased  somewhat i n  

Area 2 i n  recent yea r s .  This is  p r o b a b l y   a t t r i b u t a b l e  t o  

both t h e  recent concen t r a t ion  of winter car ibou   hunt ing  

n o r t h  of Baker Lake and inclusion of f i s h i n g  associated w i t h  

hunt ing  and t r app ing  t o  a greater e x t e n t  on s tudy   in te rv iew 

maps than on I.L.U.O.P. maps. 

Spring is the most important fishing season in 

Area 2 .  There i s  also some f i s h i n g  in winter  I summer I and 

f a l l .  Most fishing i s  done by j i gg ing ,  a l t h o u g h   t h e r e  is 

some casting and n e t  fishing. 

Area 3 :  W h i t e h i l l s  Lake and lower Pr ince  River. 

Use of t h i s  area by domestic f i she rmen   cu r ren t ly  ranges from 

moderate around  Whi teh i l l s  Lake t o  l o w  a long  lower Prince 

River. Fish ing  i n  Area 3 a p p e a r s   t o  have increased somewhat 

in recent years, probably due t o  the  r e c e n t   c o n c e n t r a t i o n  of 

winter ca r ibou   hun t ing   no r th  of Baker  Lake  and the i nc lus ion  

of f i s h i n g   a s s o c i a t e d   w i t h   h u n t i n g  and t r app ing  t o  a + g r e a t e r  

e x t e n t  on study interview maps than  on I.L.U.O.P. maps. 

Spr ing  i s  t h e  main f i s h i n g  season i n  Area 3. 

W h i t e h i l l s  Lake i s  a favour i te  s p r i n g   j i g g i n g  area f o r  many 

Baker Lake residents. There is also some winter j igg ing   and  

n e t  fishing here .  
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Area 4: Southern Baker Lake. Use of this area 

by domestic  fishermen  currently ranges from moderate around 

the Kazan River mouth t o  low over  the  remainder of the  area. 

Domestic fishing in Area 4 appears to have declined 

somewhat in recent years,  particularly around t he  Kazan 

River mouth. This may be attributable to the c los ing  of  the 

Kazan River domestic fishing project in 1972. 

Most fishing is in spring  and summer with  jigging 

and casting the most common methods.  There is very little 

f a l l  and winter  fishing. When the Kazan  River domestic 

fishing project operated,  there was considerable net  fishing 

along the south shore near Kazan River mouth during summer. 

Area 5 :  Eastern Baker Lake. Current  use of this 

area by  domestic fishermen is low, with highest concentra- 

t i o n s  around western  Christopher Island. Use  appears to 

have increased somewhat in recent years  although  this could 

be l a rge ly  due to inclusion of fishing  associated  with 

hunting to a greater extent on study  interview maps than on 

I . L . U . O . P .  maps. 

Spring is  the most important  fishing season, al- 

though there  is some winter fishing. Most fishing is done 

by j igging . 

Area 6: Thelon  River  and  Schultz Lake. Cur ren t  

use of this area by domestic  fishermen is low. Highest 

concentrations of use occur around t h e  outlet of Schultz 



Lake. Domestic f i s h i n g   h e r e   a p p e a r s  to have  increased 

somewhat in r e c e n t  years, a l t h o u g h   t h i s   c o u l d  be l a r g e l y  

a t t r i b u t a b l e  t o  i n c l u s i o n  of f i s h i n g   a s s o c i a t e d   w i t h   h u n t i n g  

and t r app ing  to a greater extent on study interview maps 

than  on I .L.U.O.P.  maps. 

Most f i s h i n g  occurs i n  summer and f a l l  when t r a v e l  

by canoe is possible and i s  done by cas t ing .   The re  i s  some 

j igg ing   i n   sp r ing   bu t   ve ry  l i t t l e  i n   w i n t e r .  

Area 7 :  West of Baker Lake t o  P i t z  Lake. 

Current  use of t h i s  area by domestic  f ishermen is low. 

Highest concen t r a t ions  of use occur around Pitz and Gull 

Lakes.  Domestic f i s h i n g   a c t i v i t y   i n  Area 7 appears  to have 

increased  slightly in r e c e n t   y e a r s   a l t h o u g h   t h i s  could be 

largely a t t r i b u t a b l e  t o  i n c l u s i o n  of f i s h i n g   a s s o c i a t e d  w i t h  

hunting and t r app ing  to a greater e x t e n t  on s tudy intwview 

maps than on I.L.U.O.P. maps. 

Winter and spring are t h e  most important f i s h i n g  

seasons around P i t z  Lake,  while spring i s  the main season 

around Gull Lake. Most fishing i s  done by j i g g i n g ,  although 

t h e r e  is some winter  net f i s h i n g  i n  P i t z  Lake. 

Area 8 :  Lakes and streams throughout   the   s tudy  

area. Domestic fishing si tes  comprising Area 8 are  used by 

hunters and trappers fishing for food or bait. Although 

very few people w e  in te rv iewed  ind ica ted  they use fishing 

sites i n  Area 8 ,  the.se s i tes  are probably important to h u n t e r s  
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or trappers using those areas. Fish ing  by hunters and 

t r a p p e r s  i s  n o t  restricted to si tes  comprising Area 8 and 

can  occur i n  lakes and rivers throughout  t h e   s t u d y  area. 

For instance, hun te r s  and trappers who completed I .L .U .O.P .  

maps indicated t hey  fished in Quoich River, Karninuriak, 

Mallery, and Wharton Lakes, and lakes and r i v e r s   n o r t h  of 

Aberdeen and Schults Lakes, 

Use of Area 8 fishing s i tes  has probably declined 

i n   r e c e n t  years w i t h   t h e  decline i n  use  of dog teams and 

movement of people who formerly lived on the land i n t o  Baker 

Lake se t t l emen t .  Almost all fishing in outlying lakes and 

r ivers  (Area 8) is in win te r  and spring when overland t r ave l  

by snowmobile is possible. Some summer and f a l l  fishing 

occurs along water travel r o u t e s  such a s  Kazan River. Most 

fishing is done by j i g g i n g ,  a l though nets are sometimes s e t  

in lakes. Casting occurs in summer and f a l l  along water 

travel routes. 

COMMERCIAL FISHING 

All commercial fishing done in the s tudy  area was 

to supply t h e  recent ly  closed cannery at Rankin  Inlet. 

Several lakes in t h e  study area were commercially f i s h e d  for 

lake t r o u t  and l a k e  whitefish, and lake cisco were commer- 

c i a l l y   h a r v e s t e d  on an experimental basis in Baker,  Kaminu- 

r i a k ,  and Parker Lakes. 



A number of Baker Lake  residents were engaged in 

commercial  fishing  operations. During the p a s t  three 

winters,  between 5 and 11 commercial fishermen from  Baker 

Lake were licensed and dur ing  the  past four summers  between 

4 and 12 were licensed (G. LeGal, former  field  supervisor, 

commercial  fishing, personal communication). However, more 

Baker Lake residents. participated i n  commercial fishing  than 

is suggested by t he  number of licensed fishermen,  since 

families often accompanied commercial fishermen,  parti- 

cu la r ly  in summer. 

Baker Lake residents  commercially  fished both 

within and outside study area boundaries. Many also fished 

fo r  arctic char along Chesterfield I n l e t .  

Seasonality of “ m r c i a l  Fishing 

Commercial  fishing  in  the s tudy  area occurred in 

both summer and win te r .  Preparation fo r  summer fishing 

usually started by the third  week of J u l y  with  actual 

fishing operations  beginning  in the fourth  week of J u l y .  

Fish  were  dressed, iced, and flown to Rankin Inlet -- 
u s u a l l y  by Twin Otter. Summer fishing  was u s u a l l y  over by 

the first week of September, often because the fishermen 

wanted to go caribou hun t ing .  Fishing was done with gill 

nets. 

Winter  commercial  fishing opera t ions  started on 

first good ice -- usually about mid-October -- and las ted 

u n t i l  December. Lake whitefish were the dominant species 
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caught. G i l l  n e t s  were set under  t .he ice, and fish were 

stored i n  ig loos  until they could be picked up and flown to 

Rankin Inlet by Twin Otter or DC-3. 

Generally, inland  lakes were n o t   f i s h e d  for  more 

than  two consecu t ive   yea r s  to m i n i m i z e  the   chance  of over- 

harvest. The success of commercial fishing was greatly 

influenced by weather and ice conditions. 

Commercial Fishing Areas 

blap 8 shows a l l  waterbodies p r e s e n t l y  available 

for commercial fishing within  the study area. Those which 

have been commercially fished from 1 9 7 0  t o  1 9 7 7 ,  a long with 

the number of years they were fished are as follows: 

Kaminuriak Lake - 3 years; Baker, P a r k e r ,   P i t z ,  and Schu l t z  

Lakes - 1 yea r .  Almost a11 f i s h   h a r v e s t e d  in these lakes 

were lake t r o u t  and l a k e  whitefish. Commercial catches on 

some of these lakes were very  low because they were on ly  

test ne t t ed  to evaluate potential for f u t u r e  commercial 

opera t ions .  

Waterbodies in t he  study area fo r  which  there  are 

lake t r o u t  and lake  whitefish quotas, b u t  which have not 

been commercially fished in recent years, are: Banks, 

Blakely, MacQuoid, Mallery, Princess Mary, Tebesjuak, 

Tehek, and Whitehills Lakes. 



GOOSE HUNTING 

I 

t 
I 

Nesting goose populations in t.he s tudy area are 

relatively  low and goose hunting  does n o t  appear t o  be a 

p r e f e r r e d  a c t i v i t y  by Baker Lake I n u i t .  Of 4 3  heads of 

household we in te rv iewed,  2 3  s a i d   t h e y  had recently hunted 

geese. Only 3 of t h e s e  reported t ak ing  more than  10 geese 

last y e a r ,  however. O f  1 0 1  Baker Lake r e s i d e n t s  who  com- 

pleted I.L.U.O.P. maps in 1 9 7 4 ,  only 3 i d e n t i f i e d  goose 

hunt ing  areas, suggesting t h a t  they did not  regard goose 

hunt ing  important enough to n o t e  it specifically. 

\ 

Goose Hunting Areas and Seasons 

Map 8 shows goose hunting areas for Baker Lake 

hun te r s .  The only source of information used i n  i d e n t i f y i n g  

these areas was study interviews;  information from I .L .U.O.P .  

maps was too limited to be of value. 

Geese are hunted by Baker Lake residents in June 

and July  when geese are nest ing.   Hunting areas are along 

the western shore of Baker Lake, ex tending  inland t o  eastern 

Pitz Lake; around  the  mouth of Kazan River; and around t h e  

mouth of Prince River. The area around F i s h  Camp at t h e  

west end of Baker Lake appears to be t h e  most popular area 

for goose hunt ing .  

The goose hunt ing  areas identified co inc ide  w i t h  

well-used domestic f i s h i n g  areas,  i n d i c a t i n g  t h a t  goose 

hunting probably occurs i n  association with late spring and 
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e a r l y  summer fishing. Egg collecting and  duck  hunting a l so  

occur in these areas. Welland ( 1 9 7 6 )  r e p o r t e d   t h a t  geese 

and ducks are  hunted on shores and i s l a n d s  i n  the Aberdeen 

Lake area. However, no hun te r s  we interviewed reported 

goose hunt ing  i n  these areas. Based on a 1975  sampling of 

49 Baker Lake  households,   Stager (1977)  prepared a map indi- 

c a t i n g  goose hunt ing  areas used in 1 9 7 5 .  The p a t t e r n  on 

Stager's map is similar to t h a t  based on our  study i n t e r -  

views (Map 8) and shows that t he   wes t e rn  shore of Baker 

Lake, i n  the v i c i n i t y  of F i s h  Camp, and the mouths of ICazan 

and P r i n c e  R ive r s  are goose hunt ing  areas. 

PTARMIGAN HUNTING 

Many Baker Lake r e s i d e n t s  hunt  ptarmigan -- some 

occasionally, others f r e q u e n t l y .  Of 4 3  heads of household 

w e  in te rv iewed,  27 had taken ptarmigan Last year  and ano the r  

6 had hunted ptarmigan at some time since 1 9 7 0 .  Many said 

t h a t   t h e i r  wives or c h i l d r e n   o f t e n  hunted ptarmigan. 

Most ptarmigan hunt ing  occurs near  the hamlet; 

Blueberry H i l l  was mentioned frequently. Other ptarmigan 

hunt ing areas mentioned by hun te r s  we in te rv iewed  inc lude  

F i s h  Camp and the  Thelon and Kazan River  mouths. Based on a 

1975  sampling of 49 Baker Lake households,  S t age r  (1977)  

r e p o r t s  ptarmigan hunt ing  areas around Fish Camp, Pitz Lake, 

Prince  River  mouth,  and Thelon River near t h e  outlet of 

Schul tz  Lake, Ptarmigan are ubiquitous, however, and may be 

hunted  throughout   the  s tudy area. Those hunted farther from 

5 2  



t he   hamle t  are  usually taken by car ibou   hunters  o r  fishermen 

when they happen to see them. 

F a l l  i s  t h e  season when most hun te r s  w e  i n t e r -  

viewed reported hunt ing ptarmigan. Spring was t h e  second 

most common hunting season, followed by winter .  No one 

reported  hunt ing  ptarmigan i n  summer, 

USE OF THE STUDY AREA BY RESIDENTS OF 
COMMUNITIES OTHER THAN BAKER LAKE 

Par t s  of the  s tudy area are used by residents of 

Eskimo P o i n t ,  Whale Cove, and Rankin I n l e t  as remote caribou 

hunting and fox t r app ing   a r eas .  The I.L.U.O.P. summary maps 

(Freeman 1976) show caribou hunt ing and fox trapping by 

residents of these t h r e e  communities i n  the Banks, MacQuoid, 

Parker, and Kaminuriak Lakes area and by Rankin I n l e t  

r e s i d e n t s   i n  the Quoich River and Bowell Islands area. They 

also show areas used by Eskimo Point t rappers  extending to 

Forde Lake and then  nor th   towards  Baker Lake, Harvests 

within t h e  study a r e a  by residents of these t h r e e  communi- 

t i e s  undoubtedly  represent  a very small portion of t h e i r  

t o t a l  community h a r v e s t s  since core hunting and t r app ing  

areas f o r  these  communities lie o u t s i d e  s tudy  area boundaries. 

Caribou Hunting 

Caribou  hunters  from Rankin I n l e t  probably use 

parts of t h e   s t u d y  area as remote hunt ing areas to  a greater 

e x t e n t  than do Wha.le Cove or Eskimo P o i n t  hunters. Areas 
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around  Kaminuriak and Banks Lakes, and Quoich River  and 

Bowell Islands are used by Rankin Inlet car ibou   hunters  if 

car ibou  cannot  be found closer t o  that se t t l emen t  (Welland 

1976). The Quoich River and Bowell Islands area may have 

become more impor tan t  in recent years when Kaminuriak 

caribou wintered in large numbers n o r t h  of Baker Lake. 

The Kaminuriak, Banks, PlacQuoid, and Parker  Lakes 

area is used by Whale Cove ca r ibou   hun te r s  when they have t o  

go far ther  afield t o  f i n d  car ibou .  This  area was formerly 

important to Eskimo Poin t  caribou hunters  who l i v e d   i n l a n d ,  

but they now seldom r e t u r n  there to hunt (Welland 1976). 

Fox Trapping 

. -  

Trappers from  Rankin I n l e t  probably  use par t s  of 

the s tudy  area as remote t rapping  a r e a s  to a g r e a t e r   e x t e n t  

than do Whale Cove and Eskimo Point trappers. One of 

Rankin Inlet's important t rapping  areas runs from t h a t  

s e t t l emen t  west to Banks Lake. The Quoich River area is 

used only  o c c a s i o n a l l y  by Rankin I n l e t  trappers. Banks Lake 

is also located a t  the northwestern end of an area t h a t  is 

i n t ens ive ly   t r apped  by Whale Cove t r a p p e r s  (Welland 1 9 7 6 ) .  

Eskimo Poin t  trappers now make on ly  occas iona l  

t r ips  i n t o  t h e  s tudy area. The I .L .U .O.P .  map summarizing 

the e x t e n t  of land use  by Eskimo P o i n t  t r a p p e r s  from 1959 t o  

1974 (Freeman 1 9 7 6 )  shows one or two individual t r app ing  

areas extending past  Karninuriak Lake t o  Forde Lake and n o r t h  

5 4  



towards Baker Lake. However, this likely retlects occa- 

s iona l  t r a p p i n g   t r i p s  by Eskimo Point t r a p p e r s  who used t o  

l ive  in l and   r a the r   t han  a concerted t r a p p i n g   e f f o r t .  

SUMMARY 

Residents  of Baker La.ke hunt caribou, t r a p  foxes,  

and f i s h  for  lake trout, l ake  whitefish, and a rc t ic  char 

over much of t h e  study area. Based on cur interviews with 

4 3  heads of household  in  Baker Lake, car ibou  hunting is  the 

most wide-ranging harvest a c t i v i t y  and c u r r e n t l y  occurs over 

at least  8 0  percent of t h e  study area. Caribou meat is t h e  

single most important  food source f o r  Baker Lake r e s i d e n t s ;  

consequently, when caribou are  n o t  available i n  s u f f i c i e n t  

numbers close tQ t h e  hamlet, hun te r s  t rave l  long d i s t a n c e s  -- 
up t o  320 kilometres ( 2 0 0  miles) -- t o  hunt (Welland 

1 9 7 6 ) .  

Fox trapping occurs over about ha l f  of the study 

area. Much t r a p p i n g  occurs close to the hamlet, but because 

t h i s  area is "trapped o u t "  ear ly  in the season,  those 

t r a p p e r s  who depend on income from sales of f u r s  have t o  

t r a v e l   c o n s i d e r a b l e   d i s t a n c e s   f r o m  the hamlet t o  f i n d  good 

t r app ing  areas (Welland 1 9 7 6 ) .  

Domestic fishing, primarily for lake t r o u t ,  lake 

whi tef i sh ,   and  a rc t i c  c h a r ,  occurs  throughout the s tudy  area. 

The most i n t e n s i v e  fishing occurs r e l a t i v e l y  close t o  the 

hamlet, although hun te r s  and t rappers  f i s h  for  food and b a i t  



Goose and duck hunting by Baker Lake r e s i d e n t s  is 

pr imar i ly   conf ined  t o  three r e l a t i v e l y  small areas close t o  

t h e  hamlet. Ptarmigan are  also most ly  taken near the  ham- 

l e t ,  a l though they may be taken  throughout  the  s tudy area, 

Wolves,  and a few polar bears, grizzly bears ,   wolver ines ,  

and seals are a l so  t a k e n   i n  the s tudy  area. However, these 

species are g e n e r a l l y   t a k e n   c o i n c i d e n t a l l y   d u r i n g  caribou 

hunting or  fox  trapping, and t h e r e f o r e  no specific h a r v e s t  

areas have been delineated f o r  them on land-use maps. 

Most hunting, trapping, and f i s h i n g  by Baker Lake 

residents now appears  to be wi th in   s tudy  area boundaries .  

Caribou hunters we i n t e rv i ewed   r epor t ed  some hunting outside 

t h e  study area around  Tehek Lake t o  t h e  north, upper Quoich 

River t o  the n o r t h e a s t ,  Cross Bay t o  t h e  eas t ,  and  along 

Kaminuriak Lake to the sou th .  Trappers we interviewed 

reported t r app ing  outside of t h e  study area n o r t h  of Tehek 

Lake. However, areas o u t s i d e  study area boundaries  were 

used by a very small percentage of hun te r s  and trappers we 

in te rv iewed.  

Baker  Lake hunters, trappers, and fishermen are on 

the land during all seasons. The on ly  times when almost no 

h a r v e s t  a c t i v i t y  occurs are dur ing  spring breakup and fall 

freezeup when t rave l  i s  restricted and people are l a rge ly  

confined t o  the hamlet.   Harvest  activity i s  also  minimal  
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from late December t o  e a r l y  February -- t h e  coldest ,  darkest 

per iod  

For the past t w o  years, win te r  has been t h e  most 

important season for car ibou   hunt ing  since caribou  have 

wintered in large numbers n o r t h  of Baker Lake. Prev ious ly ,  

summer and f a l l  were t h e  most  important  hunting  seasons and 

may again become most important  i f  caribou  wintering patterns 

r e v e r t  t o  those which prevailed h i s t o r i c a l l y .  Summer and 

fall hunting t r ips  now are largely along Thelon and Kazan 

Rivers. 

Spring is also an important hunting season, n o t  

necessarily in terms of numbers of car ibou  harvestedr b u t  

f o r  i n t e n s i t y  of land use. Spring marks the r e t u r n  of 

longer and warmer days, and t r a v e l   o n  the land is p l e a s a n t ;  

consequent ly ,  large numbers of people are  on the land 

fishing and hunting caribou and geese, 

Trapping occurs  from November 1 to April 15, 

although e a r l y  and l a t e  winter are the times of g r e a t e s t  

p a r t i c i p a t i o n   a n d  harvest, Geese and ducks are hunted in 

late spring and e a r l y  summer; most ptarmigan are t aken  i n  

f a l l ,  Domestic fishing occurs throughout t h e  year, b u t  

spr ing and ear ly  winter  are t he  seasans  of greatest par t i -  

cipation and harvest. 
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CHAPTER 4 

RENEWABLE RESOURCE HARVEST 

Caribou,  fish, and arctic fox are  the  primary re- 

newable  resources  harvested by Baker Lake Inuit. Geese, 

ducks,  ptarmigan,  arctic  hares, and a f e w  coloured (red) 

foxes, wolves, wolverines, polar bears,  grizzly  bears, and 

seals are a lso  harvested. Almost a l l  harvest!  with t h e  

exception of a limited  amount of caribou hunting, fox 

trapping, and domestic fishing, occurs within the study 

area. 

In this chapter, sources of harvest  dat”a  are dis- 

cussed,  harvest data for 1970 to 1977 are presented, and 

estimates of curren t  harvest  are made. Given  current bar- 

vest estimates, the relative  importance of renewable  re- 

HARVEST ESTIMATES 

In order  to  determine the importance of renewable 

resource harvest to the  economy of Baker Lake, it is first 

necessary to estimate c u r r e n t  harvest of fur, game, and 

f i s h .  Fur and game harvest records maintained by the NWT 

Government are commonly used f o r  this purpose since  they  are 

the only continuous data  source available for NWT settlements. 



I n  our opin ion ,  the f u r  harvest  records are reliable and we 

have  used  them  in  this  study. Because of the  unreliable and 

incomplete n a t u r e  of the game harvest records, however, we 

felt it necessary to determine  current  game  harvest our- 

selves. This  we  did  through  interviews  with 4 3  randomly 

selected heads of household in Baker Lake. 

No records are maintained for  domestic fish har- 

vest in the NWT. Various authors  have  attempted to estimate 

this  harvest for some settlements,  but  their  estimates  were 

generally made f o r  one year or one season  and we do n o t  

regard them as being particularly  accurate. We did n o t  

attempt to d i r e c t l y  estimate current  domestic f i s h  harvest 

for Baker Lake. Rather we estimated f i s h  consumption, based 

on s tudy  interview data. Having estimated fish  consumption, 

we then  estimated the  quantity of harvest  necessary to 

enable  this  consumption.  Because of limited  data  and  the 

number of assumptions involved,  our estimate should be 

regarded at best as a general indicator of f i s h  harvest. 

Caribou Harvest 

Recent  estimates for caribou  harvest by Baker Lake 

residents are available  from NWT Government Fish and Wild- 

l i f e  Service records, for 1970 to 1 9 7 7 ;  from a socio- 

economic study of Baker Lake by Stager ( 1 9 7 7 )  , for 1974-75;  

and from information collected from Baker Lake  residents we 

interviewed,  for 1976-77.  
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General Hunting License (GHL) returns are  the 

source of h a r v e s t  estimates  from t he  NWT Fish and Wildlife 

Service .  T,hey are  compiled by F i s h  and Wildlife Officers 

from licenses re turned  by h u n t e r s  seeking new l i c e n s e s .  

CHL records for  the period 1970 to 1 9 7 7  indicate 

an annual ca r ibou   ha rves t  ranging from 494 to 2 3 7 8  (Table 

4.1). We do n o t  regard these data as accurate, however, for 

t h e  following reasons: 

a )  Not all l i c e n s e s  are retmned and some are re- 
turned too late to be included in the records. 
This  i s  no t  judged t o  be a major Source of e r r o r  
from 1969-70 to 1 9 7 3 - 7 4  when a F i s h  and Wildlife 
Officer was present in Baker Lake. The average 
r e t u r n  O f  licenses i n  t h i s  pe r iod  was a very  high 
91 percent. In 1 9 7 4 - 7 5  and 1 9 7 5 - 7 6 ,  however, no 
F i s h  and Wildlife Officer was present  in Baker 
Lake and numbers of licenses issued and returned 
were very low. 

b) Declarations of harvest by hunters are made from 
memory at the time the 1i.cense is r e t u r n e d ,  
E r ro r s   a r e   caused  by the i m p r a c t i c a l i t y  of trying 
t o  remember accurately numbers of animals killed 
over .the past year, especially numbers of small 
animals such as ducks,  geese, and ptarmigan. In 
addition, many hunters may no t  realize t h e  impor- 
tance of mainta in ing  accurate h a r v e s t   r e c o r d s  and 
t h u s  may no t  be concerned about  recording precise 
numbers of animals k i l l e d .  T h i s  is judged to be a 
major source  of error in GHL data. 

o v e r e s t i m a t e   t h e i r  harvest. Underestimating is 
likely the more common error and may be done i n  
fear of imposi t ion of q u o t a s   o r  other r e s t r i c t i v e  
actions.  

C) I n d i v i d u a l s  may deliberately  underestimate or 
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Table 4.1. Annual game a i d  fur harvests from NWT Gavernmant records for 1969-70 to 1976-?7 - 
Baker Lake. 

69-70 70.71 71-72 72-73 73-74 74-75 79-76 76-77 Total Average 

Caribou1 

Wildfowl1 
Geese 
Ducks 
Ptarmigan 

Furbearers 4 
Arctic fox 
Coloured  (red) 

fox 

Wolf 
Fur 
Bounty 

2030 1763 1586 2378 2000 13462 4942 10783 12,675 1584 

23 41 28 127 136 662 342 853 540 67.5 

499 792 984 849 1525 332 1102 2073 4999 625 
1 2 46 38 17 02 122 133 129 16.1 

281 1194 703 389 2284 361 436 674 6322 790 

4 7 9 3 9 2 0 3 37 4.6 

N.D. 10 9 8 9 7 1 9 53 7.6 
13 12 27 20 34 235 129 21.5 

1Data for caribou and wildfowl harvest  are from General Hunting License (GHL) returns.  These  returns 
have many  sources of error  which  generally result in underestimation  of harvest  (Usher 19751. 

2There was no fish and Wildlife Officer in Baker Lake in 1974-75 and 1975-76 and GHL returns far 
those years are very incomplete. 

3GHL  returns for 1976-77 were obtained from the  Fish  and Wildlife Officer in Baker Lake 
(D. Stewart, personal communication). They are incomplete as not all GHLs had been returned. 

4Fur harvest data are from Fur Export Tax Returns (FETR) for 1969-70 to 1974-1975. Traders Fur 
Record Book data were  used for 1975-76 and 1976-77 because FETR data  were not available. 

5The wolf bounty was discontinued in 1975. 

N.D. = No data. 
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The precise degree of error in GHL returns is 

difficult  to  estimate.  Usher (1975:22) considers  them  to be 

serious underestimates,  suggesting  that the "degree of 

underestimation is in general  irregular and unpredictable". 

We concur with  this  assessment of GHL returns. 

Stager (1977:145) reported  that 49 Baker Lake 

households  sampled in 1975 harvested 917 caribou from w inter 

1974 to fall 1975; 40 percent of this harvest  was in winter, 

2 4  percent  in  spring, 2 2  percent in summer,  and 14 percent 

in f a l l .  Sta.ger extrapolated  this  harvest to the  entire 

native community to obtain a t o t a l  estimated  harvest of 2600 

caribou. We chose n o t  to r e l y  on this  estimate because of 

our  uncertainty  about  the  sampling  procedure  employed. 

Caribou  harvest  reported for 1976-77 by heads of 

households we interviewed was 1329 (Table 4.2). If we 

assume  that t h e  one head of household  who  would not provide 

an estimate of his harvest  except to report  that he had 

taken "some" caribou took at least 10, .then total  estimated 

caribou  harvest by sampled households is 1339. 

An accurate extrapolation of this harvest  estimate 

to the ent i re  community requires current census  information. 

Unfortunately, such information was not  available. The most 

recent  settlement  list, compiled in April 1975 and updated 

t o  some  extent, shows a total  Inuit  population of 7 2 5 ,  

comprised of 146 families  with an average  family size of 

4.97 .  Based on the number of young children  in households 

we sampled who were not included  on  the  settlement list, we 

estimated the n a t u r a l  increase in the  Baker  Lake Inuit 



Table 4.2 Harvest reported by 43 sampled households in Bakst Lake - 
winter 1976/77 to fall 1977. 

Reparted Harvest' 

Number of 
People in 
Household Caribou Geese Ptarmigan Fish 

10 
8 

1 
6 
5 

14 
14 
6 
8 
6 
7 
6 
5 
7 
5 
5 
6 
5 
6 
3 
4 
2 
7 
4 
7 
8 
3 
4 
8 
6 
3 
5 
6 
5 
3 
7 
7 
8 
3 
5 
2 

a 

a 

32 
17 
40 
54 
0 

1 00 
0 
1 

15 
17 
40 
50 
15 
53 
9 

10 
7 

13 
6 
40 
4 
0 
30 

160 
30 
50 
35 
80 
29 
20 
30 
22 

6 
37 
40- 

40 
30 
30 
11 
35 
43 
40 

some (70) 

246 1329 (1339) 

Total number of house- 
holds reporting harvest 40 

0 
0 
0 
5 
0 
5 
0 
0 
0 
0 
2 

0 
0 

10 
3 
0 
5 
0 
0 

0 
0 
2 
0 
0 
30 
20 
10 
0 
0 
0 
0 
0 
0 

4 

0 
2 

15 
2 
0 

some (5) 

some (5) 

some (5) 

some (5) 

115 (135) 

18 

0 
20 

some (20) 
0 
20 
0 
0 

some (20) 
0 
0 

200 
6 

10 
9 

50 
40 
0 
0 

some 1201 
some (20) 
some (20) 

0 
10 

some 120) 
12 
0 
50 

some (20) 
100 
9 

some (201 
10 
9 

24 
some (20) 

0 
26 

some (20) 
0 
20 
70 
20 
0 

715 (915) 

30 

some 
some 
some 
some 
some 
some 
some 
some 
same 
some 
some 
some 
some 
some 
100 
some 

50-1 00 
some 
some 
0 

some 
some 
some 
some 
0 

sqme 
some 
some 
some 
some 
some 
570 
some 

some 
some 
some 
some 
some 

30 
some 
same 
some 

5QmB 

41 

Numbers in parentheses are our interpretation. 
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Population,  since t h e  settlement list was last updated, at 

about e i g h t  percent. Applying this increase to the popu- 

lation of 725 indicated on the settlement list, we estimate 

the current Inuit population of Baker Lake at about 7 8 5 .  1 

In extrapolating estimated harvest by sampled 

households to the entire Inuit population, one must assume 

that a11 Baker Lake families have hunters who are  as active, 

on average,  as those in sampled  households.  This is obviously 

not the case for families comprised of single wornen and 

widows, with or without  young children. These families were 

excluded from the sampled population (see Community Consul- 

t a t i o n  and -Interview Process, Chapter 2 )  and thus must be 

excluded when extrapolating harvest. The population of the 

130 "hunter-families" from which  the sampled households were 

chosen was 7 0 2  on the updated 1975 settlement l i s t .  In- 

creasing  this value by eight  percent to account f o r  natural 

increases  since  the settlement list was updated, we estimated 

the current  population of these "hunter-families" t o  be 

about 760. 

Current  caribou harvest is calculated by multi- 

p ly ing  the number of caribou harvested by sampled households 

( 1 3 3 9 )  by the r a t i o  of the  estimated population of "hunter- 

families" (760) to the  population of sampled households 

1 Recent census information, not  available during preparation 
Of this  report, indicates a substantial  in-migration and 
a present Baker Lake Inuit population of about 985 .  This 
could appreciably increase estimates of t o t a l  harvest .  

6 5  



( 2 4 6 ) .  Using t h i s   c a l c u l a t i o n ,  and rounding to the nearest 

100, our ''best estimate" of c u r r e n t  annual caribou  harvest 

by Baker Lake I n u i t  is 4 1 0 0 ,  1 

(1339 x 760/246 = 4 1 3 7  + 4100) 

Information from study interviews indicate.3 that about 64 

percent  of . this harvest  was in winter I 9 percent in sp r ing ,  

1 7  percent i n  summer, and L O  percen t  in fall. 

There is considerable variation between our  esti- 

mate of 4 1 0 0 ,  S t a g e r ' s  (1977)  estimate. of 2600, and annual 

harvests from GBL records which range from 4 9 4  to 2378  

(Table, 4.1) . It could be argued that caribou harvest has 

increased considerably in the past couple of years because 

large numbers of caribou have recent1.y wintered nor th  of 

Baker Lake. About three-quarters of the heads of household 

we interviewed,  however, said they took less or about  the 

same  number of caribou  during  the past year than they did in 

previous years and o n l y  about one-quarter said'they  took 

more car ibou than usual. Thus, it appears t h a t  l oca l  resi- 

dents perceive no substantial increase in the  last year or 

two, 

Some increase in caribou harvest can undoubtedly 

be a n t i c i p a t e d  in response to increased needs of a growing 

population,  but  the  variation between o u r  harvest estimate 

and harvest  data from GHL records appears to be mainly 

attributable to t h e  degree of underestimation in GHL re- 

'41002 374 at 95% confidence limits. 
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t u r n s ,  There is no readi ly  apparent explanation far  the 

d i f f e r e n c e  between our estimate and t h a t  of S t a g e r  (1977). 

Fur  Harvest 

Data sources f o r  f u r  harvest are Fur Export Tax 

Returns and Traders Fur  Record Books. Fur Export Tax 

Returns (FETR) are community summaries compiled from reco rds  

submitted by those expor t ing  fur from the NWT. Annual 

permit r e t u r n s  are f i l e d  by each e x p o r t e r ,  specifying number 

and s p e c i e s  exported and the o r i g i n  and destination of t h e  

f u r .  T rade r s  Fur Record BoQkS (TFRB) are ledgers maintained 

by a l l  fur traders in which transactions w i t h  individual 

t r a p p e r s  are recorded. 

FETR records are  the  most accurate records of fur 

harvest because t hey  account for p e l t s  exported d i r e c t l y  to 

southern markets by trappers while TFRB records do not. I n  

addition, TFRB records for Baker Lake p r i o r  to 1973-74 did 

not include fur sales through t h e  NWT F i s h  and Wildlife 

Service .   Nei ther  FE'rR nor TFRB records account for domestic 

use of f u r s ,  which Usher (1975:ll) estimated as L O  t o  15 

percent for foxes and much higher  for wolves. 

Table 4.1 shows annual f u r  harvest fo r  Baker Lake 

from FETR records for 1969-70 to 1974-75 and TFRB r e c o r d s  

for 1975-76 and 1 9 7 6 - 7 7 .  (FETR records were n o t  yet avail- 

able for  1975-76  and 1 9 7 6 - 7 7 . )  The average annual harves t  

over t h i s  eight-year per iod  was arctic fox 7 9 0 ,  coloured 

(red) fox 4 .6 ,  and wolf 7 . 6 .  Wolf boun t i e s  were paid on an 
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average of 21.5 wolves per year  unti.1 the bounty was discon- 

tinued in 1975, These wolves  were  taken  mostly  in  summer 

when pelts were in poor condition and  could  not be sold. 

Very low numbers of other fur species  are taken by 

Baker Lake residents. FETR records  indicate t h a t  the  skins 

of 3 wolverines, 2 polar bears, 6 grizzly or black bears, 

and 7 ringed seals were sold from 1969-70 to 1976-77.  

domestic use of most of these species. 

There is great  variability in fox harvest  between 

individual years. This variability is probably related more 

to fox population cycles, which  peak  about  every three years 

(Macpherson 1 9 6 9 )  , than to trapping  effort. It would be 

misleading to consider fox harvest fo r  the most recent year 

(1976-77) as  being  representative of current harvest. 

Rather,  we regard it more  reasonable  to use average annual 

fox harvest for the  period 1970 to 1 9 7 7  as indicative of 

current harvest. We thus use the  average  annual harvest of 

790 fox (Table 4.1) as our basis fo r  estimating current  fox  

harvest. This may underestimate  the  harvest by about 10 to 

15 percent  since it does not account for domestic use of 

f u r s  (Usher 1975). 

We have not derived current  harvest  estimates for  

other  furbearers  such as coloused (red)  foxes,  wolves, 

wolverines,  bears, and seals since numbers harvested are 

very low and these species do not contribute significantly 

to  income from f u r  sales. 
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Wildfowl Harvest 

Estimates for 1970-1971 wildfowl harvest by Baker 

Lake r e s iden t s  are  available from NWT Government Fish and 

Wild l i f e  Service records; from a socio-economic  study of 

Baker Lake by Stager ( 1 9 7 7 ) ,  for 1 9 7 4 - 7 5 ;  and from informa- 

tion  collected from Baker Lake residents we interviewed,  for 

1976-77.  

General Hunting License (GHL) r e tu rns  are the 

source of harvest estimates  from the NWT Government F i s h  and 

Wildlife Service. These returns,  described earlier, show 

annual  harvest fo r  the period 1970 to 1 9 7 7  ranging from 2 3  

to 136 for geese, 3 3  to 1525 for ptarmigan, and 0 to 46 for 

ducks (Table. 4.1). These records suffer from the same 

inaccuracies  discussed  in  the caribou harvest  section  and 

consequently cannot be used to accurately estimate current 

wildfowl harvest. 

Based on a 1975 sample of 4 9  households, Stager 

(1977:83) estimated  the 1974-1975 goose harvest at 150. We 

chose no t  to r e l y  on this  estimate, however, because its 

derivation is n o t  documented, 

Goose harvest  reported for 1976-77 by heads of 

households we interviewed  was 115 (Table 4 . 2 ) .  If we assume 

t h a t  the 4 heads of household who reported  harvesting 

"some" geese took at  least 5 each,  then t o t a l  estimated 

goose harvest by households we  sampled would be 1 3 5 .  

Ptarmigan  harvest  reported by heads of households 

we  interviewed was 7 1 5  (Table 4 . 2 ) .  If we assume that the 
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10 heads of household who reported  harvesting "some" 

ptarmigan took at least 2 0  each,  then estimated ptarmigan 

harvest by households we sampled would be 915. We did not 

ask hunters to estimate their  duck harvest since very few 

are harvested and they  a re  not an important source  of 

countsy food. 

We have estimated c u r r e n t  goose and ptarmigan 

harvest by the per capita extrapolation method used to 

estimate c a r i b o u   h a r v e s t .  Extrapolat ing goose and ptarmigan 

harvest estimates ( 1 3 5  and 915 respectively) from the 

population of sampled households (246) to  the estimated 

current population of "hunter-families" (760) results in 

estimates fo r  c u r r e n t  annual harvest of about 400 geese and 

2800  ptarmigan. 

(135 x 760/246 = 417 -+ 400) 

(915 x 760/246 = 2827  -+ 2 8 0 0 )  

We do n o t  regard these estimates as reliable as 

our  caribou harvest estimates because heads of household had 

considerably greater difficulty remembering how many geese 

and ptarmigan they, and in par t icu lar  their wives and 

children, had taken over the  past year. 

Domestic Fish Harvest 
. .  

No records of domestic f i s h  harvest in the NWT are 

maintained, b u t  some estimates have been made for Baker Lake 
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(Stager 1 9 7 7 ,  R. Green - in Stager 1977). Because of t h e  

d i f f i c u l t y  of collecting fish h a r v e s t  data and the  inability 

of people to recollect  previous  catches, these estimates are 

only tentative. 

Stager (1977:152) sampled 30 Baker Lake households 

in 1975, asking respondents what fishing  methods  they used, 

the number of nets they checked, and the quantity of f i s h  

taken each time they  fished or checked their nets. This  

process yielded a harvest  estimate of 346,900 lbs ( 1 5 7 , 4 0 0  

kg) which Stager (1977 : 85 )  divided i n t o  approximately 

200,000 lbs (90,000 kg) eaten by people  and 140,000 lbs 

(64,000 kg) fed to dogs. 

Stager (1977 :154) a lso  presents an estimate of 

15,000 lbs ( 6 8 0 0  kg)  fo r  the Baker Lake domestic  fish  har- 

vest given by R. Green (a former Economic Development 

Officer in Baker  Lake in charge of commercial f i s h i n g )  and 

adds that "it is  not  possible to reconcile the t w o  esti- 

mates". This estimate by R. Green, howeverl was for f i s h  

netted in 

were able  

last year 

Baker Lake only (G. LeGal, personal  communication). 

Only 4 of 4 3  heads of household we interviewed 

to estimate the amount of fish  caught  over the 

(Table 4 2 )  . Therefore, we were unable to esti- 

mate domestic fish harvest from these data.  

We chose i n s t e a d  to estimate consumption of fish. 

Study i n t e r v i e w  data indicate  that  fish  comprise about 20 

percen t  of t h e  meat d i e t  in Baker Lake. Consequently, given  

an estimate of the total  quantity of meat consumed, we can 

estimate f i s h  consumption. 
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There are. no estimates available f o r  the quantity 

of meat consumed specifically by Baker Lake Inuit. Esti- 

mates  are  available fo r  o ther  communities, however. Usher 

(1970:73) , reporting on Sachs Harbour, estimated t h a t  a man 

on the trail requires about 3 to 5 lbs ( 1 . 4  to 2 . 3  kg) of 

meat per day whi l e  a family at home requires over 1 0  pounds 

(4.5 kg) of meat per day. Stager ( 1 9 7 4 : 7 5 ) ,  reporting on 

Old Crow, estimated t h a t  an adult  would  consume 5 lbs ( 2 . 3  

kg) of meat per day and a child would consume 1.5 to 2 l b s  

(0 .7  to 0 . 9  kg) of meat per day. 

Based on these estimates, it would seem reasonable 

to assume that an adult i n  Baker Lake consumes about 4 lbs 

(1.8 kg) of meat per day and a child consumes about 1 . 7 5  lbs 

(0 .8 kg) per day. Based on t he  1975 settlement list, adults 

(age 16 or older )  comprise 55 percent of the papulation and 

children 45 percent. Thus, the average per  capi ta  consump- 

tion of meat would be about 2 . 5  lbs (1.2 kg) per day, calcu- 

lated as follows: 

(4 lbs x . 5 5  f 1 . 7 5  l b s  x , 4 5  = 2 . 5 4  lbs -+ 2 .5  lbs) 

Mult ip ly ing  the average estimated  per capita meat 

consumption by t h e  estimated current Inuit population ( 7 8 5 ) ,  

the estimated amount of meat consumed  annually is 720,000 

lbs (330,000 kg). Using the estimate from study  interviews 

that f i s h  comprise about 20 percent of the  meat diet, we 

estimate total fish consumption at about 140,000 l b s  (65 ,000  

kg), calculated as follows: 
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(2 .5  lbs/day x 3 6 5  days x 7 8 5  x .20 = 143,000  lbs) 

To compare fish harvest estimates, we must convert 

this estima.te into round weight.  Assuming that  about  6 0  

percent  of a f i s h  is edible, then a f i s h  harvest of about 

230,000 lbs (110,000 kg) would be required t o  y i e l d  1 4 0 , 0 0 0  

lbs (65,000 kg) of edible fish. This c u r r e n t  estimate i s  

about 15 percent  higher than Stager's ( 1 9 7 7 )  estimate f o r  

1974-75 of a 200,000 lb (90,000 kg) fish harvest for  human 

consumption. We did  not attempt to estimate the q u a n t i t y  of 

fish currently fed to dogs. 

Economic importance of renewable resource h a r v e s t  

can be evaluated by determining cash income from fur harvest 

and imputing income from game and f i s h  harvest. 

Cash Income from Fur Harvest 

Our estimate f o r  current annual  arctic fox harvest 

is 790.  Since the h a r v e s t  of other f u r b e a r e r s  is small and 

does not  contribute significantly to t r app ing  income, it is 

n o t  accounted for i n  our determination of cash income from 

t h e  sale of furs. 

The average 1976-77  price paid to Baker Lake t rap-  

pers for an a rc t i c  fax p e l t  was $29.04 (TFRB records, W T  

7 3  



Government). Based on t h i s   p r i c e ,  we estimate c u r r e n t  cash 

income from sales of fox pel ts  a t  $ 2 3 , 0 0 0  annua l ly .  

Imputed Value  of Game and Fish   Harves t  

I n  v i r t u a l l y  all economic  analyses ,   imputed  value 

has been used t o  r e p r e s e n t  monetary va lue  of coun t ry  food, 

while " c u l t u r a l  value" has generally been d i s c u s s e d   i n  terms 

of importance of t he  harvest t o   l i f e s t y l e  and c u l t u r e .  Our 

approach is no d i f f e r e n t .  While we recognize  t h a t  the 

harvest has an i m p o r t a n t   c u l t u r a l   v a l u e ,  we make no pretense 

of being able t o   a s s i g n  a monetary value t o  it. The imputed 

value of count ry  food tha t  w e  d e r i v e  is t h u s  underes t imated  

since it does not   include  any  measure of t h e   c u l t u r a l   v a l u e  

a t t r i b u t a b l e   t o   h a r v e s t i n g   a n d   c o n s u m i n g  country food. 

Determining substitution cost for a country food 

is one of several ways ava i l ab le   fo r   impu t ing  i t s  va lue .  A 

s u b s t i t u t e  for a count ry  food such as caribou meat is 

identified and t h e  value of t h e  s u b s t i t u t e  food serves a s  

i ts  "shadow price", A major drawback of t h i s  method i s  t h a t  

a one-to-one r e l a t i o n s h i p  between t h e  country food and its 

substitute is assumed. We recognize t h a t  t h i s  is n o t  

t o t a l l y  v a l i d  when s u b s t i t u t i n g  a good valued by one culture 

for a good valued by ano the r  culture (e .g .  substituting beef 

far  ca r ibou  meat). There are  no u s e f u l  analytical methods 

a v a i l a b l e  to overcome t h i s  problem, however, and w e  have 

t h e r e f o r e  chosen the s u b s t i t u t i o n  cost method as the best 

a v a i l a b l e .  



Imputed values of the p r i n c i p a l  sources of country 

food i n  Baker Lake -- caribou, f i s h ,  and wildfowl are e s t a -  

blished i n  t he  sections which follow. 

Imputed Value of Caribou Harvest. Although other 

- s t u d i e s  have used r e t a i l  prices of beef products a v a i l a b l e  

in various northern communities as s u b s t i t u t e   v a l u e s  for 

caribou meat (Usher 1976a, 1976b), we believe it would be 

misleading t o  use r e t a i l  prices of beef products a v a i l a b l e  

i n  Baker Lake. This  i s  because the limited demand by I n u i t  

for retailed meat i n  Baker Lake has never indicated a pre- 

f e rence  for  a range of retailed meat. I t  would therefore be 

erroneous t o  impute value  on t h e  basis  of t h i s  restricted 

market. 

The most a p p r o p r i a t e   s u b s t i t u t e  value for caribou 

meat, i n  our opin ion ,  i s  the  cost of provid ing  a side of 

beef i n  Baker Lake. Since   p ropor t ions  of va r ious  cuts of 

meat from a side of car ibou  are comparable to cuts from a 

side of beef, it should be reasonable  t o  u s e  the average 

p r i c e  of a side of beef as determined i n  southern markets, 

plus transport and other  cos ts  of distribution, as a legi- 

timate substitute value f a r  caribou meat. 

The Winnipeg price of a side of beef is approxi- 

mately $2.20/kg ($l.OO/lb) cut and wrapped (November 1 9 7 7 ) .  

Transportation c o s t s  for meat, according to information 

provided by Hudson's Bay Company officials, are  approximately 

$0.90/kg ($0.41/lb) between  Winnipeg  and Baker Lake. Adding 

transportation costs   and a markup t o  cover   other  cos ts  of 
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d i s t r i b u t i o n ,  assumed to be about 20 percent, t h e  final 

p r i c e  of a side of beef i n  Baker Lake would be about 

$3,70/kg ($1.68/1b). This then  i s  our imputed value of 

caribou meat. 

Our estimate of c u r r e n t  caribou harvest is about 

4100 (Table 4 . 3 ) .  If the dressed weight of a car ibou  is 

assumed t o  be 4 5  kg (L O O  l b s )  I the t o t a l  imputed va lue  of 

t h i s  harvest is about $680,000 (Table 4.4). 

Other studies,   however,   have suggested t h a t  sub- 

s t i t u t i o n  of beef f o r  caribou meat on a one-to-one basis may 

not be v a l i d  because of s i g n i f i c a n t   n u t r i t i o n a l   d i f f e r e n c e s  

between the t w o  foods. Usher (1976a:115) suggests that "if 

one assumes that the chief element of scarcity from which 

meat derives its value is i n  i t s  p ro te in  con ten t  rather than 

i t s  f a t  content", then  the imputed va lue  of caribou meat 

would have to be increased  by about 60 percen t   t o   accoun t  

for  the difference in pro te in  conten t  between a kilogram of 

beef and a kilogram of caribou meat. 

We have chosen n o t  t o  a d j u s t  the imputed value of 

caribou meat t o   a c c o u n t  for nutritional d i f f e r e n c e s  between 

caribou meat and beef , however, because of t h e  large number 

of unce r t a in t i e s   i nvo lved .  For example, it is imposs ib l e   t o  

a r r i v e  a t  a precise figure for  d i f f e r e n c e   i n   p r o t e i n   c o n t e n t  

between beef and caribou meat. While beef generally has a 

h i g h e r   f a t   c o n t e n t  and hence lower protein con ten t  per 

kilogram than  caribou meat, the p r o t e i n   c o n t e n t  of l ean  beef 

is n e a r l y  as great as t h a t  of caribou  meat (Usher 1976a). 

The p r o t e i n   c o n t e n t  of caribou meat and, to a lesser e x t e n t ,  
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Table 4.3 Estimated current annual game and domestic fish harvest by Baker Lake Inuit and 
dressed weight of country f o d  from game and domestic fish  harvest, 1976-77. 

Average 
Dressed Percentage of 

Current Weight per Total Dressed Total Dressed 
Annual Animal 2 Weight Weight of 

Harvest 1 (kg) (kg) Country Food 

Game 
Caribou 41 00 45 184,500 73.4 
Geese 400 1.7 700 0.3 
Ptarmigan 28 00 0.4 1100 0.4 

Domestic Fish 110,000 kg 60% 65,000 25.9 

Total Dressed Weight of Country food 251,300 100 

ICurrent annual harvest estimates are based on data from study interviews in Baker Lake. 

2Data on average dressed weight pet animal are from Kelsall (19681, Bissett (1974)" Asch (19761, 
and Usher (1976b). except for fish. We assumed that 60% of a fish is edible. 
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Table 4.4 Estimated total cash and imputed incomes from fur, game, and fish harvest - Baker Lake. 

Harvest (Fur) Fur Price 2 Cash or 
or Dressed Weight or Imputed 

Per Family 
Imputed 

(Game, Fish) 1 
Income 4 

Value 3 Income 
Fur 

Arctic fox 790 $29.04 $23,000 $ 150 

Subtotal - Cash Income $23,000 $ 1 5 0  

Game 
Caribou 
Geese 
Ptarmigan 

Domestic Fish 

184,500 kg $3.70/kg 
700 kg $6.1 O/kg 

1100 kg $3.70/kg 

65,000 kg $4.54/kg5 

$683,000 $4350 

$ 4;OOO $ 30 
$ 4,000 0 30 

$295,000 $1 880 

Subtotal -Imputed Income $986,000 $6280 

Total - Cash and Imputed Income $1,008,000 $8430 

1Current fur harvest estimates are  derived in  this chapter: dressed  weight of game  and fish harvest  is 
from Table 4.3. 

2197877 average fur prices paid to Baker Lake trappers, from NWT Government TFRB records. 

3Derived in this section, based on prices of substitute foods. 

4Based on an estimated current Inuit population of 785, comprised of 157 families with an average 
family s i te  of 5. 

Composite price  assuming a harvest of 50% lake trout, 25% lake whitefish, and 25% arctic char. 
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beef is also dependent upon c o n d i t i o n  of t he   an ima l s  and 

hence   var ies  from season t o  season and year  t o  yea r .  

F u r t h e r ,  there is some ques t ion  of t h e   r e l a t i v e  

importance of protein and f a t  in t h e  Inuit d i e t .  The source 

of calories i n  t h e  traditional, all-meat d i e t  of Alaskan 

Eskimos has  been es t imated  t o  be 66 percen t  f a t ,  3 2  percen t  

p r o t e i n ,  and 2 percen t  carbohydrate, t h u s  i n d i c a t i n g  the 

importance of f a t s  a s  w e l l  as p r o t e i n  as  essential f e a t u r e s  

of the d i e t  (Draper 1 9 7 7 ) .  Other   au thors   (S te fansson  1 9 1 3 ,  

Lawrie 1 9 4 8  - i n  Kelsall 1968)  have a l so  commented on the im- 

portance of f a t   i n  t h e  t r a d i t i o n a l  Inuit d i e t .  The r e l a t i v e  

absence of carbohydrates in t h e  traditional d i e t  necessi- 

tated a high consumption of p r o t e i n  in order  to f u r n i s h  

amino acids  required for glucose  synthesis (Draper 1 9 7 7 ) .  

There is some question as  t o  whether  such  high  concentra- 

tions of p r o t e i n  are necessary i n  the modern I n u i t  d i e t  

which has a much higher  carbohydrate con ten t  due  t o  a v a i l -  

a b i l i t y  of store-bought foods. 

Even with increased  consumption of carbohydra tes ,  

however, meat remains a very important food f o r  Inuit. 

Based on our estimate of current ca r ibou   ha rves t  of 4100, 

with a dressed weight of 1 8 4 , 5 0 0  kg ( 4 0 7 , 0 0 0  lb) , t h e  

cu r ren t  annual per  cap i ta  consumption of caribou meat by 

Baker Lake Inuit i s  approximately 235 kg ( 5 2 0  lbs). The 

national per capita consumption of a l l  of b e e f ,   v e a l ,  

mutton, pork, and o f f a l  during 1 9 7 6  was 79.1 kg ( 1 7 4 . 4  l b s )  

(S ta t i s t ics  Canada 1976). Therefore ,  per capita  consumption 

of red meat in Baker Lake, from ca r ibou   a lone ,  appears t o  be 
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about three times t he  national average. T h i s  illustrates 

t h e  importance of caribou meat to Baker Lake Inuit. 

Imputed Value of Fish Harvest. The imputed va lue  

we applied to fish is based on Winnipeg prices of lake 

t r o u t ,  lake whitefish, and a rc t i c  char. Transportation 

costs of $0.90/kg ($0.41/lb) and other costs f o r  distri- 

bution, assumed to be 20 percent, were added to these 

prices. 

The current  estimate of f i s h  consumed by Baker 

Lake r e s i d e n t s  is 6 5 , 0 0 0  kg (140,000 l b s )  (Table 4 . 3 ) .  Data 

from study  interviews suggest that proport ions of fish 

species harvested were roughly one-half lake trout, one- 

quarter lake w h i t e f i s h ,  .and one-quarter arct i .c  char. 

Winnipeg prices of these fish species are $2.10/kg ($0.95/1b) 

for lake t r o u t ,  $1.8O/kg ($0,80/lb) for lake whitefish 

(Class A) and $5.05/kg ($2.50/lb) f o r  arct ic  c h a r  ( A .  Drobot, 

Freshwater F i s h  Marketing Corporation,  personal comuni-  

c a t i o n ) .  Adding t r anspor t a t ion  and o t h e r  distribution 

costs, these prices become $3.60/kg ($1,65/1b) f o r  lake 

t r o u t ,  $3.25/kg ($1,45/lb) f o r  lake  whitefish, and $7.70/kg 

($3.50/lb) fo r  a r c t i c  char. Applying these prices to t h e  

p ropor t ions  of fish species c u r r e n t l y  harvested and t o  the 

cur ren t  estimate of f i s h  consumption, the imputed value of 

f i s h  h a r v e s t  to Baker Lake Inuit i s  $ 2 9 5 , 0 0 0  (Table 4-41, 

calculated as follows: 
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(65,000 kg x ($3.60/kg x 1/2 + $3.25/kg x 1/4 + 
$7.70/kg x 1/4) = $295,000) 

Imputed V a l u e  of Wildfowl Harvest. Wildfowl, 

p r i n c i p a l l y  geese and ptarmigan, provide a much smaller 

propor t ion  of t h e  country food e a t e n  by Baker Lake Inuit 

than do caribou or  f i s h  (Table 4 . 3 ) .  Winnipeg prices of 

geese and uncut  chicken are used as s u b s t i t u t e  values f o r  

goose and ptarmigan meat. These va lues  are $4.17/kg 

($1.89/1b) and $2.20/kg ($l.OO/lb) , r e s p e c t i v e l y .  When the 

same transportation cost as well as an estimated twenty 

percen t  markup to cover other distribution costs is added, 

these p r i c e s  become $6.10/kg ($2.76/1b) and $3.70/kg 

($1.70/lb). 

The est imated total dressed weight of the c u r r e n t  

annual goose and ptarmigan harvest i s  700 kg (1500 lbs) and 

1100 kg ( 2 4 0 0  lbs) r e s p e c t i v e l y  (Table 4 . 3 )  . Based an t h e  

above estimates of s u b s t i t u t e  values, the total imputed 

value of this harvest is about $8000 (Table 4 . 4 ) .  

Total Income. Cash and imputed incomes from fur, 

game, and f i s h  harvest are summarized in Table 4.4. Cash 

incomes from fur sales are very low i n  r e l a t ion  to imputed 

incomes from game and fish harvests. This is to be ex- 

pected, however, since few t rappers  depend on f u r  sales f o r  

a majority of their cash income while caribou and fish are 

important sources of food, and thus imputed income, for most 

Inuit families i n  Baker Lake. 



Our estimate of total cash incame  f rom  current  fur 

harvest i s  $ 2 3 , 0 0 0 .  If d i v i d e d   e q u a l l y  among t h e  estimated 

157 Inuit families, t h e  annual per f a m i l y  income from f u r  

harvest would be about  $150.  Cash incame  from  fur harvest 

i s  o b v i o u s l y   n o t  divided equally among all families, how- 

e v e r .  Based on TFRB records (1970-1977) , 8 p e r c e n t  of the 

trappers were responsible fo r  50  percent of t h e  f u r  harvest 

and 22 percent were r e s p o n s i b l e  for 7 5  p e r c e n t  of t h e  

harvest. 

Our estimate of total imputed va lue  of country 

food is $ 9 8 6 , 0 0 0  (Table 4.4). T h i s  v a l u e ,  i f  d i v i d e d  evenly 

among the estimated 157 Inuit families, would y i e l d  an 

imputed annual income of $6280 pe r  family, comprised of 

$ 4 3 5 0  (69 p e r c e n t )  f rom  car ibou harvest, $1880 ( 3 0  p e r c e n t )  

from f i s h  harvest, and $60 (1 p e r c e n t )  from goose and 

ptarmigan harvest. 

Game and f i s h  harvest is n o t  divided equally among 

a l l  families, however. Based on GHL records (1970-1977), 15 

p e r c e n t  of c a r i b o u   h u n t e r s ,  1 3  p e r c e n t  of goose hunters, and 

13 percent of ptarmigan hunters were responsible for 5 0  

percent of the  r e p o r t e d   c a r i b o u ,  goose, and ptarmigan har- 

v e s t ,  respectively, and 31  p e r c e n t  of c a r i b o u   h u n t e r s ,  3 1  

p e r c e n t  of goose h u n t e r s ,  and 3 3  percent af ptarmigan 

h u n t e r s  were responsible for  7 5  percent of the reported 

c a r i b o u ,  goose, and ptarmigan harvest, repect ively.  

To determine re la t ive  importance of cash and 

imputed  income from renewable resource harvest, the 4 3  heads 

of household we i n t e rv i ewed  were asked t o  estimate how much 

82 



income from full-time and casual employment they had earned 

between November 1976 and October 1977 .  Some  were able t o  

provide us with  precise  figures but many were able t o  give 

only  rough  estimates. In particular, carvers were no t  able 

to estimate income from sales of carvings. We were able to 

obta in  carvers'  incomes  from the Sanavik Co-op and Nunamiut 

Company, however. S i m i l a r l y ,  t he  four commercial fishermen 

we interviewed were n o t  able to estimate their  incomes and 

in this instance we were  unable  to,  obtain  income figures; 

thus, income from commercial  fishing is omitted from the 

income profile of heads of household. 

In constructing an income profile for  heads of 

households,  incomes from fur, game, and fish harvest are 

based on the   port ion of the harves t  ta.ken by heads of house- 

hold themselves. Harvest by other  family  members  is no t  

included.  Since data on fish harvest  were  limited, we 

assumed t h a t  half  the f i s h  harvested by sampled households 

were caught by heads of household and half by other family 

members.. Imputed income from game and fish harvested by 

heads of households was calculated according to methods 

discussed previously (Tables 4 . 3 ,  4.4). 

Table 4 . 5  presents an income profile for an 

average head of household in Baker Sake for the period 

November 1976 to October 1977. Transfer  payments  and 

income from commercial fishing are excluded. Data presented 

show t h a t  cash and imputed income  from  renewable  resource 

harvest  is the most important source of income,  accounting 



Table 4.5 Income profile - Baker Lake heads of households.1 

Income Source 
Income Per Head 

of Household 
Percent of 

Total Income 

Fur sales 2 

Caribou  harvest 3 

Goose and ptarmigan harvest 3 

Domestic fish harvest 4 

$ 250 
$ 4480 
$ 50 

$ 940 

Subtotal - Income from fur, game, 

and fish harvest $ 5720 

Wages and  salaries 5 

Sale of carvings6 

$ 4420 
$ 450 

2.4 

42.3 
0.5 

8.9 

54.1 

41.7 

4.2 

Subtotal - Employment Income $ 4870 45.9 

Total Income $10,590 100 

1These data  describe  incomes for heads of 43 randomly sampled  households in 
Baker  Lake for the period November  1976 to October  1977.  Transfer  payments 
and income from commercial fishing are excluded. 

2From TFRB records, NWT Government. 

3Harvests by 43 heads of household  were: caribou 1156, geese 114, ptarmigan 766. 
Imputed values  were calculated as per  Tables 4.3, 4.4. 

%,sed on a per family fish consumption of 410 kg, the  assumption that a head of 
household harvested half of the fish caught by a family, and the  price  per kilogram 
from Table 4.4. 

5From estimates of wages  and salaries earned by heads of households we interviewed. 

6From Sanavik Co-op and Nunamiut Company. 



f o r  about 54 percen t  of t o t a l  income, w i t h  income  from wages 

and sa la r ies  accounting f o r  the remainder. 

We recognize  that an income  profile for heads of 

households perhaps overestimates t h e  importance of renewable 

resource harvest and underestimates  the importance of income 

from wages and salaries in the t o t a l  Inuit  economy  because 

heads of household take a greater portion of the total fur 

and game harvest than do other f ami ly  members. For example, 

in 43  sampled households, heads of household accounted f o r  

87 percent of the caribou harvest and 84 percent of the 

goose and ptarmigan h a r v e s t  reported (see Table 4 . 5 )  . It is 

n o t  likely  that heads of household would account for  a 

similar  portion of total income from wages and  salaries, 

however, since wives, sons, and daughters are  often employed. 

The income p r o f i l e  for Baker Lake Inuit families 

presented in Table 4.6 tends to support  this conclusion.  It 

shows  that  income from wages and salar ies  accounts for about 

55 percent of t o t a l  income, and income from renewable re- 

source harvest accounts for  about 45  percent of total  in- 

come. The estimate of wages and salar ies  in Table 4.6 is 

from Stager (1977:64-71). He estimates t o t a l  employment 

income earned by Baker Lake Inuit in 1975 at $1,134,500, 

comprised of $534,500 from full-time employment (totally 

government  salaries) and $600,000 from casual employment 

( i n c l u d i n g  wages paid by government and private  enterprise 

and income from carving, printmaking, and handicrafts). 

T h i s  was equivalent to a per family income of $ 7 9 3 0  in 1975.  
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Table 4.6 Income profile - Baker Lake Inuit families. 1 

Percent of 
Incame Source Income Per Family Total lncorna 

Fur sales 2 $ 150 1 .o 

Caribou harvest 2 $ 4350 30.3 

Goose and  ptarmigan 
harvest 2 $ 60 

Domestic fish harvest 2 $ 1880 

Subtotal - Income from fur, 
game, and fish harvest 0 6440 

0.4 

13.1 

44.8 

Wages and  salaries 3 $ 7930 55.2 

Total Income $14,370 loo 

1 For the period November 1976 to  October 1977, excluding  transfer payments 
and incame from commercial fishing. 

2Frorn Table 4.4. 

3Stager (1977:64-71) estimated 1975 income from full time and casual 
employment, for 143 Inuit families, at  $1,134,500. 
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I 
I Since employment levels can fluctuate significantly from 

year to year, however, the income profile in Table 4.6 i s  

valid on ly  if employment conditions in 1976-77 were similar 

to those in 1975. 

While the income profiles presented in Tables 4 . 5  

and 4.6 con ta in  some inaccuracies, they indicate t h a t  re- 

newable resource h a r v e s t  i s  an important sector of the Baker 

Lake economy. We conclude that cash and imputed income from 

renewable resource harvest account for between 45 and 55 

pe rcen t  of t o t a l  earned income for  Baker Lake Inuit. 





CHAPTER 5 

BIOLOGICAL  CHARACTERISTICS OF HARVESTED 

FISH AND WILDLIFE SPECIES 

This chapter presents, by way of maps and  support- 

ing commentary, information on the biological  characteris- 

tics of study area caribou, a rc t i c  fox, f i s h  and waterfowl 

populations.  Caribou biology is discussed in greatest 

deta i l  since  this species has been  studied  most and is of 

greatest concern to Baker Lake residents.  Discussion of 

caribou is organized under life-history  phase  headings and 

the  two major study area populations are discussed separately. 

Arctic fox are  discussed in general terms with 

most attmtion focussed on denning. 

Study area f i s h  resources  are poorly documented in 

the available literature;  therefore, the discussion pre- 

sented here simply reviews the limited information available 

on major drainage systems and characteristics of fish spe- 

cies occurr ing in them. information on background levels of 

mercury is also presented. 

Biological characteristics of the more common 

waterfowl  occurring in the study area are presented under 

species  headings. Areas of noteworthy waterfowl concen- 

trations  are  identified  and  the species and life-history 

phase activities  occurring there are documented. 



CARIBOU 

Caribou Biology - General 

Barren-ground caribou occur throughout most of the 

study area. Spring migration, calving, post-calving aggre- 

g a t i o n ,  summer movements and fall migration all occur here. 

Some caribou may r u t  w i t h i n  the study area,  and variable 

numbers w in te r  here  in different years. 

Caribou wi th in  the study a r e a  are assigned p r i -  

m a r i l y  t o  t w o  groups, the Beverly and Kaminuriak popula- 

tions. These names are der ived  from t h e  general locations 

of their main calving grounds near Beverly  and Kaminuriak 

Lakes, r e s p e c t i v e l y .  Each population appa ren t ly  consists of 

s e v e r a l  "herds" occupying r e l a t i v e l y  discrete portions of 

t h e  t o t a l  population's range f o r  part of each year (Thomas 

1967, Kelsall 1968, Parker 1972a).  

Caribou other than those comprising the afore- 

mentioned populations may utilize more northern por t ions  of 

the study area. C u r r e n t  information on ranges, movements 

and numbers of these more northern ca r ibou   and   t he i r  possible 

inter-relationships with Kaminuriak and Beverly caribou is 

inadequate t o  offer any detailed discussion of them (Kelsall 

1968; Fischer et al. 1 9 7 7 ;  G .  Cale f ,  NWT Fish and Wildlife 

Service, personal communication). 

Estimates of the  size of the  Kaminuriak population 

include the following: 120,000 in 1950 (Banfield 1954 in 
Parker 1972a); 40,000 in winter  1957-58 (Kelsall 1968); 
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6 3 , 0 0 0  p r i o r  to c a l v i n g  i n  1968 (Parker 1 9 7 2 a ) ;  61,500 on 

win te r ing  grounds in 1974-75 (Robertson 1975 in Fischer et 

a L  1 9 7 7 ) ;  and 42,000 a d u l t s  in June 1976 (F i sche r  e t  al. 

1 9 7 7 ) .  Parker (1972a) suggests  that  although Banfield's 

1954  estimate has  been accepted as t h e  norm f o r  this popu- 

l a t i o n ,  it was in fact made at a time of unusually high 

numbers and g r e a t l y  expanded winter  range ,  H i s t o r i c a l  data 

reviewed by Parker  (1972a) suggest that his popula t ion  

estimate (63,000) and d e s c r i p t i o n  of winter  range and dis- 

t r i b u t i o n  c l o s e l y  resemble those of early historical records. 

- 

Recent changes i n  range and apparent popula t ion  

d e c l i n e  have s t imu la t ed  concern regard ing  t h e  f u t u r e  v ia -  

bility of the Kaminuriak popula t ion  ( G i m m e r  1 9 7 7 ;  Robertson 

1 9 7 7 ;  D. Stewart, Fish  and Wildlife Officer,  Baker Lake, 

personal  communication) . 
Thomas (1967)  estimated t h e  Beverly population at 

159,000 car ibou .  Rippin (1971, - i n  Moshenko 1974) and 

Mashenko ( 1 9 7 4 )  es t imated  the population at 167,000 and 

124,000 ca r ibou ,  r e s p e c t i v e l y .  

Most Kaminuriak and Beverly caribou traditionally 

win te r  in nor the rn  Manitoba and Saskatchewan, and e a s t  of 

Great Slave Lake. Variable numbers do winter  on the t undra ,  

however (Kelsall 1968, Parker 1972a ,  l4iller 1976, Robertson 

1 9 7 7 ) .  Although winter  ranges  of t h e  Kaminuriak and Beverly 

populations have overlapped, there is no evidence of exten- 

sive in te rchange  between the t w o  populations (Miller and 

Robertson 1 9 6 7 ,  Parker 1972b).  
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Spring migration north from t he  t a iga  (and south 

from recent  Kaminuriak population winter ing  grounds no r th  of 

Baker Lake) generally starts in l a t e  April or e a r l y  ~ a y  when 

COWS and year l ings  gradually begin to d r i f t  toward their 

calving grounds in small bands. These bands coalesce i n t o  

larger groups, and are followed later by males t h a t  wintered 

f u r t h e r  south  (Parker  1 9 7 2 a ) .  Yearlings, immature males and 

non-pregnant females drop o u t  of these groups before  reach- 

ing the calving grounds (Parker  1972a, Kelsall 1 9 6 8 ) .  

Fischer e t  a l .  ( 1 9 7 7 )  observed t h a t  t h e  s p r i n g  migrat ion 

from winter  ranges n o r t h  of Baker Lake was appa ren t ly  

underway by l a t e  March 1 9 7 6 .  

Spring migrations are  usually about  480 t o  800 km 

(300 to 500 m i )  Caribou travel 2 1  t o  51 km (13 t o  3 2  mi) 

per day,  a c c e l e r a t i n g  as they approach t h e  ca lv ing  grounds 

(Skoog 1968, Kelsall 1 9 6 8 ,  Parker 1972a). Migration routes  

are v a r i a b l e ,  depending on locations of pre-migratory 

concent ra t ions  (Kelsall 1 9 6 8 ,  Parker 1972a). 

Calving generally takes place i n  rocky terrain at 

the h i g h e s t ,  l oca l ly -ava i l ab le  elevations. Although Kelsall 

(1968) considers such areas t o  be the least  hospitable 

locations w i t h i n  the gene ra l   r eg ion  in which they are found, 

Parker (1972a) asserts that e leva ted ,  rocky t e r r a i n  provides 

the driest  possible conditions and maximum s h e l t e r  from high 

winds and sudden r a i n  and snow storms. Of all a reas  used by 

barren-ground caribou, perhaps t h e  g,reatest f i d e l i t y  i s  

toward calving areas, some of which are known to have been 
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used regularly since  formal observations began about t h i r t y  

y e a r s  ago (Skoog 1968, Kelsall 1968, Calef 1975) + 

Calving occurs in June, peaking i n  t h e  second week 

of t h a t  month (Kelsall 1968, Parker  1972a). Caribou  calves  

are precocious, fol lowing their  mothers a t  a l l  times from 

t h e  age of about one day, Most calves commence grazing 

wi th in  a f e w  days of birth, and are probably weaned wi th in  a 

month. Despite t h e i r   p r e c o c i t y ,   c a r i b o u  have not developed 

a c o n s i s t e n t  method of dealing wi th  p o s t n a t a l  danger, and 

separation of newborn calves from t h e i r  mothers undoubtedly 

r e s u l t s  i n  a high  rate of calf m o r t a l i t y  (Kelsall 1 9 6 8 ) .  

The female 's   energy demands are g r e a t e s t  dur ing  

late pregnancy (McEwan and Whitehead 1 9 7 2 ,  Dauphine 1 9 7 6 ) .  

D i spos i t i on  of the f e m a l e ' s  available energy is a signifi- 

cant f a c t o r   a f f e c t i n g  calf survival i n  d i f f e r e n t  years .  

Malnutrition probably causes d i r e c t  death of relatively few 

calves (Miller 1974), b u t  may render  calves more vulnerable 

to o t h e r  forms of   mor t a l i t y  (Dauphine 1 9 7 6 ) .  

Fol lowing  calving,   females  and ca lves   agg rega te  

and a re  joined by nan-calving population segments. Reasons 

fo r   pos t - ca lv ing   aggrega t ions  are unclear, but they  may 

reflect a "natural tendency" f o r  cows and calves t o  aggre- 

gate, or they be a reaction t o  insect harassment,  and in 

some cases are due to bunching at r i v e r s  too swollen to 

cross (Ke l sa l l  1958, 1968). Pliller (1974) proposed that 

pos t -ca lv ing  groupings were c r i t i c a l  for resocialization of 

various  herd  components. 
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fn August, caribou t e n d  t o  disperse widely  i n  

small groups w h i l e   g e n e r a l l y   d r i f t i n g   s o u t h  over poorly-  

d e f i n e d  routes  (Kelsall 1 9 6 8 ,  Pa rke r  1972a). Summer g r a z i n g  

i s  critical for growth ,   win ter  su rv iva l  and r e p r o d u c t i o n  of 

caribou. Females i n  p a r t i c u l a r  must recover from repro- 

ductive stresses, wh i l e  serious i n s e c t  harassment may have 

weakened males and females. Rapid growth and f a t  accumu- 

l a t i o n  by calves is imperative.  Caribou are adapted t o  

m a r g i n a l   s u b s i s t e n c e  i n  w i n t e r ,  b u t  full n u t r i t i o n  during 

summer i s  essential (Dauphine 1976) 

By mid August caribou are  usually near t h e  tree- 

l i n e ,  and t h e  rut probably occurs somewhere n o r t h  of t h e  

t reel ine in early October (Kelsall 1 9 6 8 ,  Pa rke r  1972a, 

Dauphine and PlcClure 1974). Following the  r u t ,  caribou move 

t o  t r a d i t i o n a l  t a i g a  winter  ranges  (Kelsall 1 9 6 8 ,  Parker 

1972a). 

Caribou Biology - Kaminuriak Population 

CWS i n t e n s i v e l y  studied t h e  Kaminuriak  populat ion 

between 1 9 6 6  and 1970 and more r e c e n t l y  t he  NWT Fish  and 

Wildlife S e r v i c e  has conducted su rveys .  Much of the follow- 

ing is based on t h i s  r e s e a r c h .  Hovernents described here are  

primarily t h o s e  to and from " t r a d i t i o n a l "  win ter  ranges i n  

n o r t h e r n  Manitoba and Saskatchewan and on t h e  Hudson Bay 

c o a s t  between  Whale Cove and Eskimo Po in t .  Since much or 

perhaps a l l  of t h i s   p o p u l a t i o n  has s h i f t e d   w i n t e r  range i n  

recent y e a r s ,  however, (Robertson 1 9 7 7 ;  F i s c h e r  e t  al. 1 9 7 7 ;  
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l oca l  interviews; G. Calef, personal communication) it is 

not known what extent this information is on ly  of historical 

interest. The aforementioned shifts are relatively recent 

and apparent ly  quite variable;  therefore, one cannot predict 

future movements of this  population. 

Some information obtained during  our  interviews 

with Baker Lake residents confirms observations made by the 

CWS and NWT Fish and Wildlife Service,  whereas other in- 

formation provided by local residents does not. In com- 

piling maps and accompanying narratives information from 

both sources is presented,  but sources can be readily 

identified. 

Information from interviews with Baker Lake resi- 

dents  presented here is a summary of observations offered by 

many individuals with long experience on the land. It 

should not be concluded that all movements described by 

local  residents necessarily take place regularly or even 

that they have occurred recently. Rather, they should be 

considered a s  a l ternat ive  routes or areas which var iab le  

numbers of caribou may follow or use each year or in differ- 

ent years. 

There  are several possible reasons  for apparent 

discrepancies  between  information  from local  residents and 

that in published,  scientific accounts. These include the 

following: 

periods of time, whereas caribou movements may be 
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2 .  

s u f f i c i e n t l y   v a r i a b l e  t h a t  s i g n i f i c a n t   p a t t e r n s  
could have been missed i n   i n t e r v e n i n g  years. Data 
from local r e s i d e n t s  cover a long p e r i o d  and a 
l a r g e  area, and may be expected to i n c l u d e  some of 
these o t h e r  movements. 

Data from local in t e rv i ews  may r e f l e c t  some minor 
movements which could e a s i l y  have been missed o r  
discounted as r e l a t i v e l y  unimportant when the 
whole population p i c t u r e  was presented  by CWS and 
NWT F i sh  and W i l d l i f e  Service biologists. 

. 

3 .  On-ground obse rva t ion  i s  d i f f i c u l t ,  and some 
movements reported by local  r e s i d e n t s  may be based 
on incomplete   information.   Several  groups of 
car ibou  could be p r e s e n t  in an area, r e s u l t i n g  i n  
confusion over movements of any one group. 
Accurate observations over l a r g e  areas are much 
more e a s i l y  made by air-borne observers. 

Discussions  which follow are organized under l i f e -  

h is tory   headings  and r e fe renced  t o  t he  accompanying map. 

Spring Migration (Map 9). Most of t h e  Kaminuriak 

popula t ion  has h i s t o r i c a l l y  migrated north or n o r t h e a s t  from 

taiga wintering ranges i n  s p r i n g ,  while others  have moved 

n o r t h  or northwest to ca lv ing  grounds from wintering areas 

on the Hudson Bay c o a s t .  Non-calving population segments 

generally drop o u t  of t h e  migration before reaching the 

calving grounds. I n  gene ra l ,   m ig ra t ing   ca r ibou   en te r  

ca lv ing  grounds in the s tudy   a r ea  in l a t e  May or ear ly  June. 

Caribou that winter i n  the Eskimo Point-Whale Cove area 

could  reach  calving  grounds a few days e a r l i e r  than those 

mig ra t ing   fu r the r  from t a i g a  ranges (Parker 1 9 7 2 a ) .  

Parker (1972a)  found  spr ing  migrat ion by calving 

car ibou   (about  2 7 , 0 0 0  animals)  was complete by 1 2  June i n  

1967 and 1968. He found no evidence t h a t  migrating caribou 
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Baker Lake, w h i l e  6000 of t h e s e  age and sex classes are 

scattered south  of t h e  post-calving area (Parker  1972a). 

Fische r  e t  al. ( 1 9 7 7 )  found caribou moving sou th  

and east  from winter  ranges  somewhere  north of Baker Lake by 

20 March 1976 .  Large groups were found on Bowell and 

Chr is topher  Islands and n o r t h  and sou th  of C h e s t e r f i e l d  

I n l e t .  BY l a t e  April, large numbers were found sou th  of 

Brown and Gibson Lakes. By mid May, t h e s e  animals were 

widely dispersed through t r a d i t i o n a l   c a l v i n g  grounds. 

H i s t o r i c a l   s p r i n g  movements of Kaminuriak caribou 

described by Baker Lake residents are  g e n e r a l l y  similar t o  

those described by Parker (1972a). Local r e s i d e n t s   i n d i c a t e  

t h a t  these c a r i b o u   e n t e r  the  study area from t h e  south or 

southeast, a l though some are  s a i d  to enter  t h e  area from the  

southwest  (Yathkyed Lake area). There w a s  little c e r t a i n t y  

about spring migration r o u t e s  of t h o s e   c a r i b o u   r e c e n t l y  

wintering n o r t h  of Baker Lake, a l though   mig ra t ion  routes 

around or across the eastern end of Baker Lake were mentioned. 

Calving (Map 1 0 ) .  Parker  (1972a) d e s c r i b e s   t h e  

Kaminuriak p o p u l a t i o n ' s  calving area as near t h e  west sho re  

of Hudson Bay, between Rankin I n l e t  and Kaminuriak Lake, and 

between Maguse and Kaminak Lakes i n  the south  and Brown and 

Gibson Lakes i n  t he  no r th .   E leva t ions  of major waterbodies 

in t h i s  area are up t o  1 1 0  m ( 3 7 0  f t )  above sea l e v e l .  

Elevations on the calving range   ex tend  t o  slightly over 

180 rn ( 6 0 0  f t )  above sea level, t h u s  constituting he igh t s  of 



land between Kazan River,  the Hudson Bay coast, and the 

Chesterfield  Inlet-Baker Lake complex (Kelsall 1968). 

Calving may occur over the entire calving area or 

be concentrated in a particular r eg ion ,  apparent ly   depending  

on climatic conditions dur ing  spring migrat ion and areas 

occupied at winter's end. In 1966 and 1967, north-south 

l e n g t h  of the ac tua l  calving area was about 135 km ( 8 5  m i )  , 
and t o t a l  area used was abou t  6500 sq km (2500 sq mi). In 

1968, t o t a l  l eng th  was about 210 km (130 mi), and t o t a l  area 

used was about 6065 sq km ( 2 3 3 3  sq m i ) .  I n  1968, ca r ibou  

d e n s i t y  on the calving ground averaged 5 to 6 adu l t s  per sq 

h (12 to 14 per sq mi) , w i t h  extremes of from 0 to 20 per 

sq km ( 0  t o  50 per sq m i )  a t  t h e  time of peak ca lv ing  

(Parker 1972a). 

If pregnant females are to reach calving grounds 

on time, they must do so before breakup has advanced too far 

in order to avoid  flooding streams and deep slush near l a k e  

shores. When travel conditions are good, fema,les may arrive 

early and move t o  more northerly areas of the calving range 

(Parker 1972a). 

The f i r s t  calves are  usually born in late May Or . P  

early June wh i l e  the  caribou are still moving to ca lv ing  

grounds. Calving peaks between L O  and 15 June. Calving by 

Kaminuriak caribou is essentially comp1e.te by 2 0  June. 

After calving, females and calves form small 

nurse ry  bands. They then move: about locally, nursing and 

grazing on newly-emergent plant   g rowth .  SrnaLl groups of 

non-breeders may be found on the p e r i p h e r i e s  of these 

nursery  bands (Parker 1972a). 
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Approximately 60 percent o f  the estimated 27 ,000  

calves born in 1968 did not survive the f i r s t  4 or 5 weeks 

of l i f e  (Parker 1972a). Miller and Broughton (1974) a t t r i -  

buted these losses, in order of decreasing importance, t o :  

excessive wolf predation; abandonment of new-born young, 

primarily by young females giving  birth to their first 

calves; sti l l-births,  and physiological and pathological 

disorders;  injuries, pneumonia  and malnutrition; and unknown 

n a t u r a l  causes. This h igh  mortality is regarded as a 

" p r i n c i p a l  factor" limiting growth of the Kaminuriak popu- 

lation (Miller and Broughton 1974). 

The Kaminuriak  population  shows  considerable 

f i d e l i t y  to a general  calving range; it used a r e l a t i v e l y  

consistent area during CWS surveys i n  the l a t e  1960's 

(Parker 1972a ,  Miller and Broughton 1974) and NWT F i s h  and 

Wildlife Service surveys in the ear ly 1970's (e .g .  Bowden 

and Timmerman 1972, Land and Hawkins 1973). Despite marked 

changes in win te r  range and thus i n  s p r i n g  and fall migra- 

tion routes ,  these  caribou have continued to calve in the 

same general area in the past  two years (Fischer et al. 

1 9 7 7 ;  G .  Calef, D. Stewart, and 0. Heard, NWT Fish and 

Wildlife  Service,  personal  communications). 

The Kaminuriak calving area identified by Baker 

Lake residents is located, f o r  the most  part, west of the  

area  indicated by CWS and NWT F i s h  and Wildlife Service 

studies. Information gathered in  our  interviews in Baker 

Lake was provided by people with long-term familiarity w i t h  

t h a t  area,  and differences between pat terns  they described 

IO0 



and those described by government studies cannot be dis- 

missed out-of-hand. There are, however, several possible 

explanations for  these  differences. These include: 

1. 

2. 

3 .  

4 .  

5 .  

The area outlined by Baker Lake residents is an 
aggregate of many separate, smaller areas i n d i -  
cated by individual respondents, some of which may 
be more accurate than  others. 

Some  outlying areas  may be where  scattered  caribou 
have been observed to calve, but outside a "core" 
calving area, There may also have  been a shift in 
calving ground, or a t  l ea s t  a greater  variability 
in area used than that indicated by government 
studies. Such areas may have been located by 
local  residents a5 a result of observations  over 
a much longer per iod.  The elevation west of 
Kaminuriak Lake is similar to that east  of the 
lake, and  that area may also be s u i t a b l e  calving 
habitat. 

Calving occurs at about the time of breakup, when 
t r ave l  is very  difficult. This could be expected 
t o  decrease  familiarity of loca l  residents with 
caribou s p r i n g  movements. 

The "core" ca lv ing  area identified by government 
studies is beyond the regular hunt ing  area f o r  
most Baker Lake residents, poss ib ly  decreasing 
their fami.liarity w i t h  caribou movements in t h a t  
region. Other respondents, however, do have long- 
term  familiarity with the areas involved. 

Some  information  provided by l oca l  residents may 
represent areas occupied by caribou a f t e r  ca lv ing ,  
and not calving areas per E. 

When one combines ca lv ing  areas  described by 

Parker (1972a) wi th  those  indicated by local  residents, a 

very large  area f a l l s  wi th in  the designation  "calving 

grounds", reducing an assumed average density of calving 

females over the e n t i r e  area to a low level. Such  an 

"average" d e n s i t y  figure may be misleading, however, as 

ca lv ing  caribou are  believed to concentrate in certain, more 
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favourable s i t e s .  Besides  the general region where Parker 

(1972a) indicated  most of the calving segment of the popu- 

lation concent ra ted ,  location or even existence of ce r t a in  

consistently favoured, local  sites is unknown. 

Post-Calving Aqgreqations and Summer Movements 

(Map 10). After ca lv ing ,  females and calves form small 

"nursery bands" t h a t  by l a t e  June begin to move northward 

and coalesce until several large herds move slowly north 

across t h e  calving ground, gathering other  nursery bands as 

they go. By ea r ly  July there may be up t o  10 or 12 such 

herds of 1000 t o  5000  caribou, comprised almost entirely of 

females w i t h   c a l v e s  and some calfless a d u l t  females and 

yea r l ings ,  but very few males over  1 year  of age, approach- 

ing the nor the rn  end of t h e  c a l v i n g  ground (Parker 1972a). 

In the first half of J u l y ,  t h e s e  post-calving aggregations 

are joined by scattered, non-calving animals moving north 

across the ca lv ing  grounds. By mid July the  pos t -ca lv ing  

herds are usually between t h e   n o r t h  end of the calving 

ground and Chesterfield I n l e t .  Coincidentally, about 15 

J u l y ,  herds of non-calving ca r ibou  have moved slowly up the 

west side of Kaminuriak Lake in herds of 50 to several 

hundred, and are approaching the area e a s t  of t h e  Kazan 

River near Bissett and Martell Lakes, where they aggregate 

into herds of up t o  s e v e r a l  thousand each. 

In mid J u l y  several primarily cow and calf  post- 

calving groups move west toward Kazan River and j o i n  t h e  

non-calving segments already there. Other cow and calf 
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aggregations remain r e l a t i v e l y  stationary  near the  northern 

tip of the ca lv ing ,g rounds  south of Chesterfield I n l e t .  

Thus, by 20 J u l y ,  there are usually two main areas con- 

taining  large  caribou  concentrations: one area from north-  

west of Kaminuriak Lake n o r t h  to Kazan River del ta ,  the 

other east  and northeast of Kaminuriak Lake n o r t h  to Chester- 

field Inlet.  Exact locat ions may vary,  but the  pattern of 

geographically separate aggregations is believed to be 

r e l a t i v e l y  constant (Parker 1972a). Thirty-two post-calving 

aggregations were photographed south of Baker Lake on 17 

July 1968, and a subsequent count showed 51,000 caribou in 

. the area (Parker 1972a). 

Although forces motivating this post-calving 

behaviour are unknown, these aggregations may allow grouping 

of the caribou i n t o  maternal soc ia l  u n i t s ,  and permit 

sorting i n t o  groups that will move to several distinct 

summer  ranges (Parker 1972a). These aggregations may also 

provide favourable situations for regrouping of bands from 

the previous w i n t e r  (Miller 1974). 

Baker  Lake residents had  little  specific infoma- 

t i o n  on post-calving aggregations per s, but did refer 
repeatedly  to large herds of caribou making ear ly summer 

movements (study interviews) .  Some of these  movements were 

confined t o  a c i r c u l a t i o n  in the area south  of Baker Lake 

and east of Kazan River. Another commonly mentioned move- 

ment was west across Kazan Riverl and then west and north- 

west  toward and past  Pitz and Schultz Lakes. 
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As post-ca.lving female and calf groups m o w  i n t o  

areas occupied by j u v e n i l e s ,  non-calving females, and bulls, 

the groups merge and move off on the mid-smer migration. 

In the period 1966 to 1969 studied by Parker (1972a), the 

mid-summer migration of those caribou wi th in  the past- 

ca lv ing  range began in the  t h i r d  week of J u l y .  Before 

southward migration begins,  the many post-calving aggre- 

g a t i o n s  show e r ra t i c ,  local  movements. On windy days the 

groups spread  out and are s t a t i o n a r y ,  whereas on calm, warm 

days insects are bad and the aggregations are in t i g h t  

formation, rapidly moving about. 

Besides these l oca l  movements, there is generally 

a premigratory east-west shift of those calves and cows 

which remained nor theas t  of Kaminuriak Lake t o  t h e  lower 

Kazan River where the non-calving aggregations  previously 

described are located. Southward  movement then begins, 

g e n e r a l l y  as several large herds wi th  smaller groups straggling 

behind. Rates of movement during mid-summer migra t ion  vary ,  

but appear to average 15 to 25 krn (10 to 15 mi) per day 

(Parker 1972a). In different years the bu lk  of this sumer 

movement may be ei ther  east or west of Kaminuriak Lake. 

After moving south about 160 km (100 m i ) ,  these  larger 

groups begin to disperse and the migration r o u t e  broadens. 

By the time they reach the southern end of Kaminuriak Lake, 

they are usually following  three main routes.  These separate 

concentrations proceed to three geographically d i s t i n c t  

summering areas south of the study area, and migratory 



momentum gives way to errat ic  local movements by early 

August.  Sex and age composition of caribou i n  each of these 

herds is  d i f f e r e n t   ( P a r k e r  1972a). Midsummer migration 

routes  are not as precise as spring routes, and accurate 

d e l i n e a t i o n  is difficult. Main summer routes can be described, 

but  small bands and solitary caribou are widely  dispersed 

and move south on a very wide front from Kazan River to the 

Hudson Bay coast, 

Some midsummer movements described by Baker Lake 

residents differed considerably from those reported by 

P a r k e r  (1972a). For example, Baker Lake r e s i d e n t s  describe 

a general c i r c u l a t i o n  of caribou south of Baker Lake and 

east of the Kazan River  followed by an exodus to the south. 

Another general summer movement west and nor thwes t  was a lso  

detailed by local residents. One such course takes caribou 

in a westerly direction south of T h i r t y  Mile Lake and across 

Kazan Rives nor th  of Forde Lake. These caribou may go n o r t h  

and then west to the north of Princess Mary Lake or cont inue  

n o r t h  up to or across Thelon River east of Schultz Lake. 

The other westward summer movement described by Baker Lake 

residents was across Kazan River in t h e  Kazan Falls region, 

and several important c r o s s i n g s  were identified. They 

believed t h i s  movement  continued around P i t z  Lake and then 

north to or beyond  the Thelon e a s t  of Schultz Lake. 

The number of caribou r epor t ed ly  making these 

westward movements is unknown, although Baker Lake residents 

d e s c r i b e  large, rapidly  moving herds. They f u r t h e r  report 

that these caribou scatter and spread out in August south of 
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Fall Movements (Map 9). There is little  published 

information regarding fall caribou movements in the s tudy  

area. Parker (1972a) found  that most caribou moved south 

out of the study area in August. 

Information gathered by Parker predated recent 

large-scale movement of Kaminuriak caribou t o  win te r ing  

areas around Baker Lake, however. Routes to this area from 

summer ranges farther south or west remain unclear. Several 

local residents report  that caribou r e t u r n  to the study  area 

i n  f a l l  from t h e  south and southeast, moving across or 

around the eas t  end of Baker Lake in late f a l l  o r  ear ly  

winter. 

There may a l so  be a fall movement from areas n o r t h  

and n o r t h e a s t  of the study area to the region n o r t h  of Baker 

Lake and along Quoich River. It is n o t  entirely clear,  

however, to which population t h e s e  l a t t e r  car ibou belong, 

how many t h e r e  are, or  t o  what e x t e n t  they use the study 

area 

Recent studies  have n o t  documented large-scale 

summer movements west across Kazan River. Baker Lake 

hun te r s  report that  those caribou which move west and north 

t o  the v i c i n i t y  of Schultz Lake and Thelon River i n  J u l y  
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either r e t u r n  south in August or September by approximately 

the same routes, or el.se move southeast through the study 

area, passing west of the south end of Kaminuriak Lake, en 

route to winter ranges. During t h e s e  movements their  pace 

i s  reportedly leisurely, caribou are widely  dispersed in 

small groups, and routes followed are less predictable than  

during spring migra t ion .  

Wintering (Map 10). When intensive government- 

sponsored studies were undertaken, large numbers of Karninusiak 

ca r ibou  were not known to win te r  on tundra  ranges w i t h i n  the 

study areta, although variable numbers frequently wintered on 

Hudson Bay coastal  tundra (Parker 1972a). Clarke (1940) 

i n d i c a t e d   t h a t  scattered caribou wintered  immediately south 

of Baker Lake, both east and west of Kazan  River, in about 

1850, however, and Kelsall (1968) comments that in virtually 

all of the mainland t undra  there are few areas where caribou 

have n o t  been observed or reported in one winter or another 

s i n c e  1 9 4 9 .  

Fischer et al. (1977) report that in w i n t e r  1 9 7 5 -  

1976 about 20,000 caribou of the Kaminuriak population 

wintered n o r t h  of Baker Lake, al though the actual extent of 

win te r ing  areas was unknown, The remainder of t h e  popu- 

l a t i o n s  (20,000 or more  caribou) must also have wintered 

somewhere on the t undra ,  mast likely in the Eskimo Point 

area. In gene ra l ,  snow conditions exert a s t r o n g  influence 

on winter  range location ( P r u i t t  1959), and caribou tundra 

Winter ranges are on t h e  most snow-free  highlands (Kelsall 

1 9 6 8 ) .  
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Kithin the generally accepted range of the Raninu- 

riak population,  Baker Lake residents identified consistently- 

used winter ranges in the 

of Kazan River, in Parker 

MacQuoid Lakes and in the 

Lake (study interviews). 

vicinity of Thirty Mile Lake, west 

Lake area, around Banks and 

v i c i n i t y  of southern Kaminuriak 

An area along Quoich River was 

also frequently mentioned, although it is not known to which 

population these caribou belong. The territory north of 

Baker Lake, extending a t  least  as far north as Whitehills 

and Tehek Lakes, has been used by l a rge  numbers of caribou 

during the  last t w o  winters ( s tudy  interviews). Many of 

these caribou-are presumably Kaminuriak caribou, but it is 

not known if caribou from other population(s) a lso  w i n t e r  

here. 

Caribou Bioloqy -, Beverly Population 

Beverly caribou were  studied by CWS biologists, 

primarily in the  late 1950's and ea r ly  1960's. Periodic, 

short-term research projects such as calving ground surveys 

have since been conducted by NWT Fish and Wildlife Service. 

This population has been less intensively s t u d i e d   t h a n  t h e  

Kaminuriak population, and correspondingly less data  on 

movements are available. Our interviews with Baker  Lake 

residents l a r g e l y  confirm published observations, and in 

other cases supplement them. In compiling maps and  supporting 

narr.atives,  information from both sources is presented, but 

sources can be readily identified. 
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Information  from intexviews i n  Baker Lake i s ,  as 

in preceding discussions of the Kminuriak population, a 

summary of observations by many  individuals with l e n g t h y  

experience on the land. One should not conclude that all 

such movements or areas described n e c e s s a r i l y  occur or are 

used regularly now, or have  been used or occur red  r e c e n t l y .  

Rather, they should be considered as a l t e r n a t e  routes or 

areas which  varying numbers of caribou may  follow or use 

each year or i n  different years. 

There are several possible reasons f o r  apparent 

discrepancies between  in format ion   sources .  These have been 

d i s c u s s e d  in the preced ing  section  on biology of the -Kaminu- 

riak population and apply equally here. 

Spring Migra t ion  (Map 9 ) .  Spring migration of the 

Beverly popu la t ion  within study area boundaries is poor ly  

known, b u t  behavioural aspects discussed f o r  spring rnigra- 

tion of the Kaminuriak population also app ly  here. Pregnant  

females and accompanying  juveniles and non-pregnant females 

are often  funnelled along higher land between valleys of 

Thelon and Dubawnt Rivers, or may move  northeast along 

ridges between Thelon and  Back Rivers toward ca lv ing  grounds 

north and south of Beverly Lake (Kelsall 1958, 1968). 

Moshenko (1974) described a northeasterly  movement a l o n g  

eskers by more  than 10,000 car ibou,  about 85 percent adult 

females, nor thwes t  of Deep Rose Lake on 1 June 1974. Cari- 

bou "had long s i n c e "  passed through the c a l v i n g  ground south  
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of Beverly Lake by 31 May 1974, heading for t h e  ca lv ing  

ground n o r t h  of Beverly Lake (Moshenko 1974) 

Topographic features  thus  concentrate  migrating 

car ibou  from vast winter  ranges  onto  relatively localized 

calving grounds (Kelsall 1968). If spr ing  snow cover is  

heavy, caribou may n o t  reach traditional calving areas. I n  

1958 some caribou,  unable to reach nor thern  ca lv ing  grounds, 

re turned to the  calving area  they had j u s t   c r o s s e d  south of 

Beverly Lake (Kelsall 1968). 

Non-calving population segments lag behind preg- 

nant females. Some may remain south  of calving ranges o r  

catch up to and pass the females after ca lv ing .  Males may 

cross through ca lv ing  grounds, b u t  are  more likely to bypass 

them,  staying on lower ground where forage is better, such 

as Thelon and Dubawnt Valleys (Kelsall 1968). 

Baker Lake residents i n d i c a t e   t h a t  Beverly caribou 

migra te  i n t o  the study  area in sp r ing  over a broad f r o n t ,  

virtually anywhere from sou th  of Princess  Mary Lake to Sand 

Lake (study i n t e rv i ews) .  Although local  residents could  

offer l i t t l e  information on numbers of ca r ibou  following any 

particular route and consistency wi th  which any p a r t i c u l a r  

route is used, they identified important river and l a k e  

crossing sites, These are summarized as fo l lows:  

1. There are seve ra l  very impor tan t   c ross ings  through 
the islands area of Thelon River between  Beverly 
and Aberdeen Lakes. This includes t h e  Box Crossing 
described by Thomas (1960), Hawkins (1973) and 
others .  



2. The western "fingers" of Aberdeen Lake. 

4. Several crossing  points were identified on Thelon 
River east of Schultz Lake. According to movement 
patterns described by Baker Lake residents, this 
crossing region may be utilized by some Kaminuriak 
caribou as well. Such movements by Kaminuriak 
caribou are not documented in published accounts. 

Calvinq (Map 10). The Beverly population tradi- 

tionally calves north and south  of Beverly and Aberdeen 

Lakes, in areas of h i g h e s t  local elevation. Exceptions to 

Use of these areas appear due to unusual snow conditions 

retarding movement to h igh  elevations (Kelsall 1968). 

Relsall  (1968) c i tes  several reports indicating 

t h a t  most Beverly population calves are born in t h e  second 

week of June, with calving  ending by 3 J u l y  or earlier. 

Moshenko (1974) found  calving about 50  percent  complete on 

the northern calving  ground by 2 June 1974. 

Numbers of caribou  using calving grounds north  and 

south of Beverly and Aberdeen Lakes vary in different 

years. Moshenko (1974). estimated about 71,000, 2-year or 

older cows, 7000 yearlings and 50,000 n e w b o r n  calves on 

c a l v i n g  grounds in June 1974. Most of t h e s e  calves were 

born on the northern grounds, females having f i r s t  crossed 

calving grounds south  of Beverly Lake. He believes that 

caribou  observed on the southern ca lv ing  area on 3 June were 

primarily non-calving animals.  Kelsall (1958) reported most 

calving occurred south of Beverly Lake i n  1957, whereas in 



1958 many caribou, possibly the majority, crossed Thel~n 

River-Beverly Lake system to calve a few kilonetres north of 

Beverly Lake. 

Baker Lake hunters describe larger ca lv ing  areas 

north and south of both Beverly and Aberdeen Lakes than are 

indicated in published accounts (study interviews). North 

of Thelon River they r epor t  calving areas extending  east to 

the area north of Schultz Lake while south of the Thelon 

they report  calving groups south and east to Mallery and 

Tebesjuak Lakes. Differences between patterns described by 

local residents and by government  studies cannot be dis- 

missed out-of-hand, however. Several possible explanations 

for these differences were discussed in the preceding 

section on the Kaminuriak population and apply equally here. 

When one  combines  calving  areas described in 

government studies with  those indicated by local residents, 

a very large area  north  and south of Beverly and Aberdeen 

Lakes is classified as "ca lv ing  grounds",  reducing an assumed 

average  density of pregnant females over the entire area to 

a relatively low level.  Such an "average" density figure 

may be  misleading, however, as calving caribou are believed 

to concentrate in certain, more favourable s i tes .  Location 

or even existance of such consistently favoured sites is 

presently unknown. 

Post-Calving Aggregations and Summer Movements 

(Map 10). Behavioural details on formation of post-calving 
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aggregations by Beverly caribou are l ack ing ,  but are pre- 

sumed similar to those previously outlined for the Kaminu- 

riak population. Following c a l v i n g ,  females, calves and 

y e a r l i n g s  move to lower, greener areas, o f t e n  along the 

g e n e r a l  line of s p r i n g  migration. Thus, i n  1957, many 

caribou moved north across the Thelon west of Beverly Lake,  

b u t  most bunched agains t  Dubawnt River where unseasonally 

high water levels and drifting ice  blocked the i r  crossing. 

About 80,000 to 100,000 caribou crowded i n t o  a 65-km (40-mi) 

long area on the west side of the Dubawnt between Marjorie 

and Beverly Lakes before crossing t he  river between 12 and 

1 7  July. Leading herd elements were within 26 to 32 km (16- 

20 mi) of Baker Lake settlement on 18 July when they suddenly 

reversed their direction, apparently due to heavy insect  

harassment. For the nex t  two weeks they grouped in large,  

closely massed herds, moving r a p i d l y  and erratically in t h e  

area south of Thelon River (Kelsall 1958, 1968). 

I 

Following ca lv ing  in 1958, however, most caribou 

moved northeast,  without massive  formations along Dubawnt 

River. Less than a quarter of the caribou stayed s o u t h  of 

t h e  Thelon, moving east toward Baker Lake. Those nor th  of 

the Thelon formed large aggregations in mid J u l y ,  apparently 

moving n o r t h  to the height of land between Thelan and Back 

Rivers before moving q u i c k l y  sauthwest  in la te  July. They 

then moved rapidly west along the nor th  shors of Aberdeen 

Lake, and by 3 August a t  l e a s t  6 3 , 0 0 0  caribou had crossed 

Thelon River west of Beverly Lake (Kelsall 1958). 



Baker Lake resadents report several areas where 

Beverly c a r i b o u  traditionally w i n t e r .  These i n c l u d e  high- 

l a n d s  around Marjorie,   Wharton, .Tebesjuak, Mallery and 

P r i n c e s s  Mary Lakes, $ i s s o n s  Lake area and a l a r g e  area 

e x t e n d i n g  from south of Aberdeen Lake n o r t h  toward Garry 

Lake and Back River. They are unable t o  provide information 

on numbers of ca r ibou  win te r ing  in these areas in recent 

years, however. 

ARCTIC FOX 

Arctic Fox Bioloqy - General 

Arctic fox are  year-round residents of the study 

area, al though c e r t a i n   r e g i o n s  are believed to support  

l a r g e r  populations than others. Arctic fox are h i g h l y  

mobile, w i t h  l a r g e  home ranges much of the year, and they 

may move long d i s t a n c e s  on or  from tundra  areas dur ing  

certain winters (Chesernore 1 9 6 8 ,  Wrigley and Hatch 1976). 

Arctic foxes are restricted to more specific areas during 

the denning per iod  (Macpherson 1 9 6 9 ,  S p e l l e r  1 9 7 2 ) .  

I nc reased  a v a i l a b i l i t y  of n u t r i e n t s  around dens 

results in  the presence of a pa tch  of brilliant, yellow- 

green vegeta t ion   (Dani lov  1 9 6 1 ,  Macpherson 1969, Chesemore 

1969), making dens somewhat consp icuous ,  p a r t i c u l a r l y  from 

t h e  air. 

Foxes in the study area t end  to den in well- 

vegetated areas of g e n t l e  slope,  frequently eskers o r  

moraines overlooking valleys. Stab le  surface d e p o s i t s  are 
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necessary fok denning, and depth of a c t i v e   l a y e r  i s  an 

important   factor   determining  whether  or no t   foxes  can den i n  

any p a r t i c u l a r  area (Chesemore 1 9 6 9 ,  Macpherson 1969) 

Foxes favor  f i n e ,  well-sorted s i l t  and sand f o r  denning, 

avoiding t a l u s  slopes and areas of rocky debris (Macpherson 

1 9 6 9 )  and uniformly f l a t  a r e a s   f a r  from v a l l e y s  (Danilov 

1961). There is  an  apparent abundance of suitable denning 

habitat i n  much of t h e  study area. 

Large dens in t h e  study a r e a  may consist of up t o  

1 0 0  burrow entrances, many of which may have col lapsed .  

Over t ime, a series of dens may ''move" slowly along a r i d g e  

crest. Not all dens i n  one area are used i n  any one yea r ,  

and t he   p ropor t ion  of dens occupied in d i f f e r e n t  years may 

differ. O f  2 0 3  dens  examined over a 5-year per iod ,  154 were 

occupied i n  a t  least one  year .  New dens are  infrequently 

cons t ruc t ed  ( the  increment ra te  is about  0.3 p e r c e n t  per 

y e a r ) .  If the long-term breeding population i s  assumed t o  

be about t h e  same, average l i f e s p a n  of study area dens is 

about  330 years.  Dens are t h u s   i n t e r m i t t e n t l y   i n  use over a 

long   pe r iod ,   r a r e ly  being r ep laced  and r a r e l y  becoming 

uninhabitable  (Macpherson 1 9 6 9 ) .  

Macpherson (1969)  found the mean density of dens 

i n  3 good denning r e g i o n s   i n  or near  t h e  study area to be at 

least 1 den per 3 6  sq km (14 sq m i )  . The minimum d i s t a n c e  

between  occupied dens was about  1 . 6  km (1 m i )  suggest ing a 

" d i s t i n c t  tendency'' for denning foxes to keep t h e i r  distance 

from each other  (Macpherson 1 9 6 9 ,  Speller 1 9 7 2 ) .  
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win te r .  They cannot dig new dens at this time, and must use 

existing structures f o r  whelping. Each pa i r  has one litter 

(mean litter size is 10.6), born in l a t e  May and weaned by 

the third week of J u l y .  The male provides much of the food, 

particularly when the pups are young and after weaning 

(Speller 1972). The young disperse after mid August. 

The primary food of arctic foxes in the study area 

is lemmings, supplemented by birds, caribou carrion and 

incidental  items  (Macpherson 1969, Speller 1972). Lemming 

populations fluctuate widely with a periodicity of about 

three years (Krebs 1963), w i t h  important  repercussions- on 

fox population levels. Fox populations in  the study area at 

the start of the trapping season have varied four-to-five 

fold in successive years (Macpherson 1969, S p e l l e r  1972). 

FISH 

Watershed  and  Biological  Characteristics - General 

The open water  period of lakes in the Baker Lake 

region is short (mid July to mid October for  larger l a k e s )  . 
Because of curren t  and surface run-off, rivers freeze l a t e r  

and break up earlier than lakes. Initial snowmelt run-off 

occurs q u i c k l y ,  generally starting in late May, but peak 

river  discharges are often  modified by the reservoir  effect 

of upstream lakes. The character of peak flow discharge 

t h u s  varies considerably between the drainage systems. 
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Because of low water. tempera.ture and limited a is -  

solved so l ids ,  productivity of waters here is low. This 

results in slow fish growth r a t e s ,  b u t  fish  live longer and 

mature l a te r  than at more southern latitudes. Mature 

individuals of most species probably do not spawn every year 

in this area (McLeod et al. 1976). 

The standing crop of fish i n  unexploited nor the rn  

waters is usually l a rge ,  but local populations are readily 

susceptible  to over-harvest. When overfished such popula- 

tions are slaw t o  recover. This does not necessarily mean 

the fish popula t ions  are unstable (Johnson 1 9 7 5 ) ,  but com- 

pensatory adaptability to exploitation appears to vary 

between species (Healey 1975). F i s h  species indicated in 

the study area are l i s t ed  in Table 5.1. Species d i s t r i b u -  

tion maps (Scott and Crossman 1973) indicate  tha t  arctic 

char,  lake t r o u t ,  lake whitefish, lake cisco, round whi te -  

fish, grayling, northern pike, lake chub, longnose sucker, 

burbot, n inesp ine  stickleback, slimy s c u l p i n ,  spoonhead 

sculpin, and p o s s i b l y  threespine stickleback would be found 

in  the s tudy  area. Fish collected fo r  Polar  Gas (McLeod et 

al. 1976) included the marine four-horned s c u l p i n  in the 

west  end of Baker Lake. McLeod et al. (1976) a l so  sampled 

fish along the proposed Polar Gas pipeline rou te  in the 

study area, but  did not col lect  northern pike, lake chub, 

spoonhead sculpin or threespine stickleback. Lawrence et 

al. (in p r e p . ) ,  in sampling the Kazan, Pitz and Whitehills 

drainages, also did not c o l l e c t  northern p i k e ,  but d id  

record lake chub and spoonhead sculpin south  of the  Thelon 
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Table 5.1 Fish species of the Baker Lake Study Area. 

Arctic char 

Grayling 

*Blackfin cisco 

Burbot 

Lake chub 

Lake cisco 

Lake trout 

Lake whitefish 

Longnose sucker 

Ninespine stickleback 

Round whitefish 

Slimy sculpin 

Spoonhead sculpin 

Four-horned sculpin 

*tentative  identification 

Salvelinus  alpinus (Linnaeus) 

Thymallus arcticus (Pallas) 

Caregonus nigripinnis (Gi I I ) 

Lota lota (Linnaeus) 

Couesius plumbeus (Agassiz) 

Curegonus medii (Le Sueur 1 

Salvelinus namaycush (Walbaum) 

Curegonus clupeaformis (Mitchell) 

Catostomus caromrnus (Forster) 

Pungitius pungitius (Linnaeus) 

Prosopium cylindraceum . (Pallas) 

Cottus cognatus (Richardson) 

Conus r i d  (Nelson) 

Myoxocephalus quadricornis 
(Linnaeus) 
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River. They a l so  collec.ted what has t ena t ive ly  been iden- 

t i f i e d  as blackf in  c isco.  Hatfield et al. (1977) report 

nor thern  p i k e  in the Kazan drainage, but Lawrence et al. (in 

prep. )  suggest that the l i m i t  of pike distribution in this 

region is south of the study area. It is also probable that 

the s tudy  area i s  near t h e  northeastern limit of distri- 

hution of longnose sucke r ,  burbot, and l a k e  chub (McLeod et 

al. 1976, Hatfield et al. 1977, Lawrence et al. in prep . ) .  

Fewer sp r ing  spawning fish  species are to be found 

i n  the study area than in areas f a r t h e r  south. This is 

probably because t h e  s h o r t  per iod of flowing water i n  many 

small streams made conditions unsu i t ab le  for s p r i n g  spawning. 

Lake trout, lake  whitefish, and lake  cisco are 

usually r e s i d e n t  i n  lakes and spawn t h e r e  in fall or early 

winter .  T h e i r  eggs incubate  overwinter and hatch in sp r ing .  

At times  these fish, especially lake cisco, use larger 

r i v e r s  f o r  feeding and r e a r i n g  (McLeod et al. 19761, but 

they are thought  to overwinter mainly i n  deeper lakes. 

Grayl ing  usually overwinter i n  lakes, but migrate to small 

streams during  spring breakup f o r  spawning. These small 

streams provide nursery h a b i t a t  f o r  young grayling, but the 

fish r e t u r n  to deeper water in fall. Arctic char are pro- 

bably p r e s e n t   i n  t h e  study area as both anadromous and 

freshwater forms. Although migration pat te rns  of anadromous 

char are n o t  well understood in this area, spawning always 

occurs in freshwater during fall, and t h e  eggs hatch  in 

Spring. 



Back River Dxainaqe 

Waters in this drainage flow east and then north 

from west-central Keewatin to enter the Arctic Ocean at; 

Chantrey I n l e t .  Within the study area this system is 

limited to headwaters of a few northerly flowing tributary 

streams and rivers, the largest of which is the Meadowbank 

River. There are no large lakes in t h a t  part bf the Back 

River drainage included in the study area. Because these 

are headwater streams and rivers, and because there are  no 

lakes to b u f f e r  flow, stream and river discharge in this 

system has grea t  annual  extremes. 

Scott and Crossman (1973) indicate presence of 

arctic char, lake trout, lake whitefish, lake cisco, round 

whitefish, grayling, northern pike, burbot, ninespine 

stickleback,  slimy s c u l p i n ,  and possibly longnose suckers 

within the Back River drainage in the study area. Hatfield 

et al. (1977) report probable occurrence of arctic char, 

lake whitefish, and lake cisco,  and confirmed occurrences of 

lake trout, round whitefish, and g r a y l i n g  in  the Meadowbank 

River near Nanau Lake. Arctic char probably do not ascend 

t o  headwaters within  the study area, but lake t r o u t ,  nine-  

spine stickleback, and slimy sculpin were collected from the 

headwaters of Meadowbank River (McLeod et al. 1976). 

No mercury testing has been done of lake trout 

from the Back River drainage wi th in  the study area. Tests 

done on lake t r o u t  from Garry Lakes, however, indicate 

moderate levels of mercury (G.W.G. McGregor, Fisheries and 

Marine Ser-vice, personal communication). 
I22 
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Dubawnt River  Drainage 

Waters i n  t h i s  d r a i n a g e ' f l o w  n o r t h  from south- 

central   Keewatin,  entering the  Thelon  River  between Beverly 

and Aberdeen Lakes. Wharton and Marjorie Lakes are part of 

t h i s  system, as  i s  Dubawnt Lake which i s  southwest of t h e  

s tudy area. The reservoir effect of t h e s e  lakes evens o u t  

annual flow t o  the point t h a t  maximum discharge i s  one of 

t h e  lowest f o r  the major d r a i n a g e s   i n  t h e  s tudy  area, y e t  

minimum discharge i s  one of the g r e a t e s t .  

Scott and Crossman (1973)  indicate presence of 

l a k e  trout, l a k e   w h i t e f i s h ,   l a k e  cisco, round whi . te f i sh ,  

grayling, l ake  chub, no r the rn  p i k e ,  longnose sucker, burbot ,  

n inespine s t i c k l e b a c k ,  slimy sculp in ,  and spoonhead s c u l p i n  

in the Dubawnt dra inage .  Arctic char  a r e  absent from  the 

drainage.  Few f i s h e r i e s   i n v e s t i g a t i o n s ,  other than mercury 

t e s t i n g ,  have been done i n  this drainage, and little is known 

about spawning areas or f i s h  distribution and movement. 

Mercury testing of lake t r o u t  from Dubawnt Lake shows lower 

l e v e l s  of mercury than for  o t h e r  lakes tested i n  the Baker 

Lake region (G.W.G.  McCregor, personal  communication).  

Thelon River  Drainaae 

Waters i n  t h i s  main drainage flow east  through 

Aberdeen, Schultz, and Baker Lakes and i n t o   C h e s t e r f i e l d  

I n l e t .   O t h e r   l a r g e  lakes in t h i s  area drain d i r e c t l y   i n t o  

Baker Lake; W h i t e h i l l s  Lake from  the n o r t h  and P i t z  Lake 
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from t h e  southwest. Wind tides apparently push sea water 

from Chesterfield I n l e t   i n t o  Baker Lake, forming a bottom 

layer of sa l ine  water in the east end of the lake (Johnson 

1 9 6 5 ) .  The reservoir e f f e c t  of large lakes i n  t h i s   d r a i n a g e  

modifies extremes in seasonal discharge .  Ice scour  in t h e  

Thelon River near Baker Lake is considerable dur ing  breakup. 

Freezeup of C h e s t e r f i e l d  Inlet occurs later than  for  Baker 

Lake because of water c u r r e n t s  and increased s a l i n i t y .  

Sco t t  and Crossman ( 1 9 7 3 )  i n d i c a t e  presence  of 

arc t ic  char, lake trout, l a k e   w h i t e f i s h ,  lake cisco,  round 

w h i t e f i s h ,  grayling, nor the rn  p i k e ,  longnose  Sucker, burbot, 

ninespine   s t ick leback ,   s l imy s c u l p i n ,  and  spoonhead s c u l p i n  

i n  t h i s  drainage. Aberdeen, Schultz, and Baker Lakes con ta in  

sizeable popu la t ions  of l ake  t r o u t ,  lake whitefish, lake 

cisco, and round whitefish (McLeod e t  a l .  1976 ;  study 

interviews). Arc t i c   cha r  are common b u t  n o t  abundant   in  

p a r t s  of Baker Lake, and present but  not common in Schul tz  

and Aberdeen Lakes. Spoonhead sculpin are apparently 

present in Aberdeen Lake (Scot t  and Crossman 1 9 7 3 ) ,  and have 

been found i n  P i t z  L a k e  (Lawrence e t  al. in prep . ) .  Four- 

horned s c u l p i n ,  a marine species, a r e  found in Baker Lake 

(McLeod e t  al. 1976). H a t f i e l d  e t  a l .  (1977)  report the  

presence of a rc t i c  char, lake trout, lake w h i t e f i s h ,  round 

w h i t e f i s h ,  grayling, lake c i s c o ,  longnose sucker, and burbat 

i n  t h i s  drainage near t h e  proposed p i p e l i n e  route. 

I n v e s t i g a t i o n s  by McLeod e t  al. (1976) i n d i c a t e  

year-round r e s idence  for s e v e r a l   f i s h   s p e c i e s  i n  t h e  west 

end of Baker Lake, and p o s s i b l e  spawning of lake t r o u t ,  l ake  
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whitefish, and lake c i sco  neax the mouth of Thelon River. 

Spawning areas may, howwer, be more widespread and general. 

Limited t e s t i n g  of Schultz and P i t z  Lakes show 

lake trout there to be r e l a t ive ly  low in mercury (G.W. 

G. McGregor, personal  communication). 

Kazan  River  Drainaqe 

Waters i n  this drainage flow n o r t h  and east from 

southern Keewatin to enter Baker Lake on its south shore. 

Three major lakes (Tebesjuak, Mallery, and Princess Mary) 

drain via  the Kunwak River i n t o  the Kazan River at the west  

end of T h i r t y  Mile Lake. Yathkyed Lake, located j u s t  south 

of t h e  study area, and Forde Lake drain i n t o  Thirty Mile 

Lake v i a  t h e  Kazan River. Some river rapids (e. g. the 

outlet of Princess Mary Lake) remain open throughout the 

win te r  (study  interviews) , 

Scott and Crossman (1973) indicate presence of 

lake trout, l a k e  whitefish, lake cisco, round whitefish, 

g r a y l i n g ,  no r the rn  p i k e ,  longnose sucke r ,  burbot, ninespine 

stickleback, and slimy sculpin in this drainage. Lake chub 

were collected by Lawrence et al. ( i n  prep . )  from the Thirty 

Mile Lake area, but n o t  n o r t h  of there. Hatf ie ld  et al. 

(1977) report lake trout,  lake  whitefish,  round whitefish, 

grayling,  lake cisco, longnose sucker, burbot ,  and northern 

pike from this  drainage. There is no record of arctic char 

in this drainage, but some may ascend to Kazan Falls from 
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Baker Lake. Upstream movement of all fish is appa ren t ly  

blocked by Kazan Falls. Seasonal fish movements in this 

drainage are not well understood, but f i s h  movement  at t h e  

outlet of Princess  Mary Lake is suggested by traditional 

winter and spring harvest  there (study interviews). 

Yathkyed Lake is the only lake  in t h i s  drainage 

from which lake trout have been  tested for mercury. Limited 

samples suggest moderate levels of mercury in trout from 

t h i s  lake (G.W.G. McCregor, personal  communication). 

Ferguson River Drainaqe 

Ferguson, Parker, and Banks La.kes flow i n t o  

Kaminuriak Lake and hence southeast v ia  the Ferguson River 

i n t o  Hudson Bay south of Chesterfield I n l e t .  

Scott and Crossman (1973) indicate  presence of 

arc t ic  char, l ake  trout, lake whitefish, lake  cisco, round 

whitefish, grayling, nor the rn  p i k e ,  longnose sucker, burbot, 

ninespine  stickleback, and slimy scu lp in  in this drainage. 

The presence of lake trout, lake whitefish, lake cisco, 

longnose sucker,  grayling, a r c t i c  char, and burbot has been 

confirmed by Bond (1975). Lake trout and l a k e  whitefish are 

the main, large  species i n  the lakes.  Arctic  char are found 

occasionally in this drainage  within  the  study area. Growth 

rates of Kaminuriak Lake whitefish appear moderately high  

while growth rates of lake t r o u t  from this lake appear low 

compared to other northern lakes (Bond 1975). 



On the basis of 1jmi.t.ed smples, lake trout from 

K.aminuriak Lake appear to have moderate mercury levels, 

while trout from Parker and Ferguson Lakes appear quite high 

in mercury. Tn Kaminak Lake, south of the study awes, 

mercury leve ls  in trout also appear high (.G.W.G. McGregor, 

personal communication]. This dra inage  may have the h i g h e s t  

levels of background mercury in the Bakes Lake reg ion .  

Quoich Rive'r 

p i k e ,  longnose sucker, b u r b o t ,  n inesp ine  stickleback, and 

slimy s c u l p i n  may be found here. Information from local 

residents indicates that arc t ic  char migrate in the Quoich 

River, and lake trout and lake whitefish are present in the 

drainage. 
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No m@rcury t e s t i n g  of lake trout has been done in 

this drainage (G.W.G. McGregor, personal communication). 

NATERFOWL 

Waterfowl Biology - General 

Several species of waterfowl breed and/or moult in 

the study area, The most significant of these f o r  harvest 

are Canada, lesser snow and white-fronted geese. Oldsquaw 

are the most common ducks and o t h e r  ducks,  though present, 

occur in lesser numbers. Although several  species of water- 

fowl occur extensively throughout the region,  no extremely 

large aggrega t ions  are  known anywhere i n  t h e  s tudy  area. 

Canada Geese. Nest ing Canada geese in the Baker 

Lake area are of the tallgrass prairie popu la t ion  of lesser 

(small-race) Canada geese. This population has the largest  

range of any Canada goose population (Bellrose 1976) 

Nesting pairs are widely d i s t r i b u t e d  i n  Keewatin south  of 

t h e  Thelon River (McLaren et al. 1976, 1977) 

Breeding Canadas arrive in Keewatin  in l a t e  May 

and early June, but numbers are low i n  most areas (McLaren 

et al. 1976, 1 9 7 7 ) .  They n e s t  in r e l a t i v e  isolation from 

each other  in a wide variety of sites, i n c l u d i n g  marshes, 

tundra and on islands (Bellrose 1976). Preferred sites at 

I' 

x 
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McConnell River (Maclnnes J.96.2) were hummocky, sphagnum- 

covered  sites less. than Q.45 ICI (1.5 ft’) above summer water 

l eve l .  The same nest  sites are apparently used in succeed- 

ing years, but they will go to nearby sites if preferred 

Ones are unavailable (Bellrose 1976). Macfnnes (1962) found 

nest densities at McConnell River as high  as 8 per sq km (20  

per  sq m i ) ,  with a mean of 2.5 nests per sq km (6.5 pes sq 

mi). Most nests were over 90 rn (100 yd) from their  nearest 

neighbor. 

Canada geese are among t he  e a r l i e s t  waterfowl to 

nest i n  spring, as soon as favoured sites are clear of snow. 

In the McConnell River area, egg l ay ing  begins in late May 

or early June (MacInnes et al. 1974), and hatching  occurs 

about f o u r  weeks later. There is  na evidence of renesting 

in t he  arctic (MacInnes et al. 1974). Young attain flight 

within 5 2  to 60 days. In the Hudson Bay a r e a  peak numbers 

of Canada geese migrate south about 1 September (MacInnes 

1963, Bellrose 1976), and most have left central Keewatin by 

early  September (McLaren  et al. 1977). 

Non-breeding individuals of several races of 

Canada geese make an annual moult migra t ion  to  specific 

northern areas, one of which is the  Beverly-Aberdeen Lakes 

region, Moulters here between mid June and l a t e  J u l y  or mid 

August include males, subadults, and non-breeding and 

unsuccessful-breeder  females of the g i a n t  and western races 

which have migrated 1 6 0 0  to 3000 km (1000 to 2000 mi) from 

breeding ranges in the  northern U . S . A .  and southern Canada 
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(Kuyt 1 9 6 6 ,  Sterling and Dzubin 1967). Canada geese actu- 

a l l y  nest ing i n  the arctic begin the  moult one or two weeks 

after hatching has occurred. During the moult, body fat 

reserves are consumed (Kuyt 1966). 

Moulters are believed to show strong fidelity to 

specific moulting sites. Major systems of r i v e r s  and 

connected lakes are p a r t i c u l a r l y  attractive t o  moulters 

which are generally restricted to stream and lake shores. 

T r i b u t a r y  streams and lakes are rarely used, and then  only 

by groups of 20 or less on any  lake. In early moult phases  

moulters a re  believed to spend most of their time on water 

i n  flocks of 3 to 2,000 ( S t e r l i n g  and Dzubin 1 9 6 7 ) .  

Lesser Snow Geese. The breeding range of lesser 

snow geese has changed dramatically in the last two decades, 

w i t h  rapid growth of new colonies on the western side of 

Hudson Bay (Kerbes 1975)-. They arrive i n  the  eastern and 

central a r c t i c  in mid to late May and leave i n  mid to l a t e  

September (Bellrose 1976, McLasen et a l .  1 9 7 7 ) .  Snow geese 

generally breed i n  dense colonies of up to 160,000 nests 

(Kerbes 1975). Although no major breeding colonies are 

known i n  the Keewatin interior, small nesting colonies of 

snow geese are  locally d i s t r ibu ted   t h roughou t  Keewatin 

(McLaren et al. 1 9 7 6 ,  1 9 7 7 ) .  McLaren et al. ( 1 9 7 7 )  suggested 

t h e  existence of a snow goose m,i-gration corridor across 

central Reewatin from t h e  Hudson Bay coast to more northerly 

n e s t i n g  areas. Local watercourses  serve as stopover p o i n t s  

in both spring and fall m i g r a t i o n .  
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Nesting co lon ie s  a re  loca ted  i n  low, grassy tundra 

p l a i n s :  along broadr  shallow rivers; and on islands i n  

shallow lakes w i t h i n  about 130  km ( 8 0  m i )  of t h e  coast. 

Nest sites are built up over a period of years. Egg-laying 

begins  in early June. Although delayed nesting r e s u l t s  in 

smaller clutches, on ly  one clutch i s  i n i t i a t e d .  Moult 

begins in e a r l y  J u l y ,  w i t h  a flightless per iod  of three to 

four weeks (Bellrose 1976). 

White-fronted Geese. Small numbers of white- 

fronted geese breed locally i n  Keewatin. They arrive on 

breeding grounds i n  mid to la te  May. Favoured nes t ing  sites 

for these non-colonia l   nes te rs  are  t i d a l  sloughs and sedge 

marshesr and less often margins of tundra hummocks. S h o r t l y  

a f t e r  ha tch ing ,   they   leave  the nest and move to water. Fall 

migrat ion occurs  i n  late August or   ear ly   September  (Bellrose 

1976). 
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ing inland u n t i l  f a l l  or travelling down rivers to the sea. 

Males leave breed ing  areas t o  moult by mid J u l y ,  and breed- 

i n g  grounds are deserted by mid September (Bellrose 1976) * 

Areas of Particular Importance to Waterfowl (Map 12) 

Area 1: Shore of Baker Lake, i nc lud ing  delta of 

Kazan River. McLaren et al. (1976) found moulting and 

breeding Canada geese around Baker Lake on 21-23 July 1 9 7 5 ,  

mostly around Kazan River mouth and the e a s t  end of Baker 

Lake. Moulters were also common along the north shore of 

Baker Lake. Snow geese were common near the  mouth of the 

Kazan in late summer in both  1975 and 1 9 7 6 ,  while Canadas 

were more common between Thelon and Kazan Rivers (McLaren et 

al. 1976, 1977). Snow and Canada goose numbers increased 

around Baker Lake in the l a t t e r  half of August 1976, with 

several hundred brood-rearing snows and brood-rearing and 

moulting Canadas present u n t i l  about mid September. Canadas 

may use the eastern end of Baker Lake for late-summer 

s tag ing  (McLaren e t  al. 1 9 7 6 ,  1977). 

McLaren et al. (1976) reported small numbers of 

oldsquaws and eiders near the mouth of Kazan River  in late 

August. Mowat and Lawrie ( 1 9 5 5 )  reported the eider as the 

most common breeding duck in Baker Lake. Clarke  ( 1 9 4 0 )  

reports Porsild's o b s e r v a t i o n s  of l a r g e  f locks  of Canadas, 

and lesser numbers of moul t ing  snow geese around Bakes Lake 

on 2 9  August 1930. Oldsquaw ducks were common. 
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Baker; Lake. residents. reported that t h e  mouth of 

the eazan is  a n e s t i n g  area f o r  Canada and snow geese (study 

in te rv iews)  , and much of the  area was identified as im- 

po r t an t  for goose nesting on the I.L.U.O.P. ecological  

composite map and by ITC (1975). 

Area 2 :  Central and western Aberdeen  Lake and 

islands between Beverly and Aberdeen Lakes. About 10,000 

l a rge- race  Canada geese moult in the islands area between 

Beverly and Aberdeen Lakes between mid June and late July 

or mid August (Kuyt 1966, Sterling and Dzubin 1967). 

Sterling and Dzubin ( 1 9 6 7 )  describe an important moulting 

area at the east end of Beverly Lake, and report that since 

1955 moulting populations had been increasing i n  this area. 

Moulting Canadas are restricted to streams and lakeshores, 

occupying sand beaches and sedge meadows that flood in 

spring; few moult on upland t r i b u t a r y  streams and lakes 

(Sterling and Dzubin 1967). 

At least 30 white-fronted geese were n e s t i n g  bet- 

ween Beverly and Aberdeen Lakes in August 1960 (T. Barry, 

personal communication to Kuyt 1962), and Mowat and Lawrie 

(1955) recorded  white-fronts at Beverly Lake in J u l y  1949. 

Thelon River may have become more important for breeding 

white-fronts in recent years (Kuyt 1962). Clarke (1940) 

reported Canada geese were abundant along Thelon River 

between Thelon Game Sanctuary and Baker Lake, although 

S t e r l i n g  and Dzubin (19671 reported the Thelon system was 

unimportant for breed ing ,  small-race Canadas. Clarke 
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(19401 reposted oldsquaws were common in this area. $now 

geese also  nest and moult h e r e ,  al though numbers are unknown 

(CWS 19721, Hawkins (19732 described nesting snow geese,  a 

f e w  Canadas and an oldsquaw nest on Goose Islands near t h e  

entry of the Thelon into Aberdeen Lake. 

Several Baker Lake r e s i d e n t s  reported geese nest- 

i ng  in western Aberdeen Lake and the i s lands  area, b u t  

estimates of numbers were unavailable (study interviews). 

They were unable to provide information on moulting geese i n  

t h i s  area. 

Area 3 :  Kazan River ,  T h i r t y  Mile Lake and 

Kunwak River. McLaren et a l .  ( 1 9 7 6 ,  1977) found Canada and 

snow geese common on rivers in the area. They observed 3 .7  

snow geese per  sq km ( 9 . 7  per sq mi) in ea r ly  June 1976, and 

at least  1 2 1  non-breeding, f l i g h t l e s s  Canadas and 11 broods 

along Kazan River on 21 to 2 3  July 1 9 7 5 .  Snow geese were 

locally common along the Kazan between Forde and Baker 

Lakes. They  also found moderate numbers of breeding and 

moulting Canadas east of the Kazan between 18 June and 11 

J u l y  1 9 7 5 ,  and observed Canadas along the river in early 

September. They observed nesting snow geese along Kazan 

River and T h i r t y  Mile Lake and saw 56 at t h e  east end of 

T h i r t y  Mile Lake on 21-23 J u l y .  

Miller (1972) recorded 21 snow geese nesting on 

the c l i f f  top  at Kazan Falls in mid July 1 9 7 0  and i so lated 

Canada goose nests along Kazan River. Clarke (1940) re- 
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ported observations of Canada geese along the Kazan although 

aldsquaw were the only coman duck in the Kazan River area. 

McLaren et al. (19771 postulated a snow goose 

migration corridor through in te r ior  Keewatin to n e s t i n g  

areas further north, and Kazan River area may be an im- 

portant stopover p o i n t  in spring and fall, Ducks also stage 

here prior to d i s p e r s a l  to nesting areas. 

There were several reports by Baker Lake residents 

Of Canada and snow geese nesting along Kazan River and 

T h i r t y  Mile Lake (study interviews).  

Area 4 :  Between Ferquson and Forde Lakes. 

McLaren et al. (1976) reported 22 birds  per sq km (57 per sq 

mi) northwest of Ferguson Lake i n  late June 1975 .  Of these, 

about half were waterfowl, with Canada geese, green-wing 

teal, p i n t a i l  and greater scaup most common. They reported 

19.8 b i r d s  per sq km (51.6 per sq m i )  south of Forde Lake in 

late June 1975, of which only moderate numbers ( 5 . 6  pe r  sq 

km or  14.6 per  sq mi) were waterfowl.  Snow geese were 

common ( 1 3 2  per sq km or 342 per sq mi) west of Ferguson 

Lake in e a r l y  June 1976 (McLaren et al. 1 9 7 7 ) .  Shores of 

T h i r t y  Mile Lake are important s t ag ing  areas for hundreds of 

geese and ducks prior  to dispersal to nesting grounds 

published information on waterfowl in this area ( s tudy  

interviews) , 
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Area. 5: Around and northeast  of Pitz Lake. 

McLaren et a l .  (19761 reported 15.1 b i rds  per sq km (39.3 

per sq mi) south of F i t 2  Lake in lqte June 1 9 7 5 ,  about one- 

fourth of which were waterfowl, primarily  oldsquaws and snow 

geese. Nesting Canada geese were n o t  abundant between 1 8  

June and 11 July 1975 ( 3 . 0  per sq km or 7 . 7  per sq mi). 

In late June 1975, McLaren et al. (1976) found 

high waterfowl d e n s i t i e s  ( 2 4 . 2  per sq km or 62.8 per sq mi) 

northeast of Pitz Lake, an area w i t h  numerous lakes, ponds, 

streams and sedge marshes. Common species included old- 

squaws, snow and Canada geese, green-wing teal and pintail. 

They  reported t h i s  to be the richest waterfowl reg ion  along 

the proposed Po la r  Gas alignment w i t h i n  the c u r r e n t  study 

area. 

In spr ing ,  Pitz Lake is a s tag ing  area f o r  hun- 

dreds of geese and ducks,  and snow geese may stop here along 

a possible sp r ing  migration  corridor  across cent ra l  Kee- 

watin. Thousands of snow geese stop here during fall 

migration, during which McLaren et al. ( 1 9 7 7 )  observed 3 4  

snow geese p e r  sq km (88 per sq mi) west of Pitz Lake. 

Many Baker Lake residents reported n e s t i n g  Canada 

and snow geese in this area, particularly northeast of P i t z  

Lake ( s t u d y  interviews). The Baker Lake Land Freeze Pro- 

posal (ITC 1975) a l s o  indicated the area's importance for 

nesting waterfowl. 
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Area 6: Quoich River. McLaren et al. (1976) 

observed about 750 waterfowl along Quoich River  in l a t e  

August 1975. Ninety-five percen t  of these were Canada 

geese,  three-quarters of which were within 80 km ( 5 0  mi) of 

Chesterfield Inlet. In l a t e  August, these authors  observed 

10.0 post-moulting waterfowl per sq km (26.1 per sq mi) in 

3 1  flocks. 

1 3 7  





CHAPTER 6 

RECENT INDUSTRIAL LAND USE 

IN BAKER LAKE STUDY AREA 

This chapter reviews recent i n d u s t r i a l  a c t i v i t y  i n  

t h e  Baker Lake s tudy  area, and p r e s e n t s  a brief overview of 

the framework regulating mineral e x p l o r a t i o n  a c t i v i t y .  

A t t en t ion  is focussed on mineral exploration, p r i m a r i l y  f o r  

uranium which has been the most widespread a c t i v i t y  and the 

focus of local concern. Activity associated wi th  the 

development of an a p p l i c a t i o n  t o  construct the proposed 

Polar Gas natural gas p i p e l i n e  through the study area is 

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

REGULATORY FRAMEWORK FOR MINERAL EXPLORATION 

Canada Mining Regulations pursuant t o  the  Terri- 

torial Lands Act and t h e  Public Lands  Grants A c t ,  and Land 

Use Regulations pursuant to t h e  Terr i tor ia l  Lands A c t  corn- 

p r i s e  the main framework regulating mineral exp lo ra t ion  and 

development. 

The relevant aspects of t h e  Canada Mining Regu- 

l a t i o n s  are as follows. 

Persons or companies may apply for prospec t ing  

permits f o r  t h e  exc lus ive  right to explore and develop 

minerals w i t h i n  an area. North of 60' l a t i t u d e ,  permits 
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cover areas defined by mineral claim staking sheets  which 

are defined as areas bounded by 15 minutes l a t i t u d e  and 30 

minutes longitude. During the three-year term of a permit, 

a permit-holder must spend specified sums of money on ex- 

plora t ion .  

At the end of the first year, a permit holder must 

relinquish at least one-quarter of h i s  original  permit area. 

A t  the end of the second year the holder must relinquish an 

area which, together with t h a t  already released, makes up 

one-half of his original permit area. Before t h e  end of the 

three-year permit term, the  holder must stake mineral  claims 

I or relinquish a l l  rights in the area. 

Individual claims are  limited to a maximum of 

51.65 acres (20.90 ha). The number of claims  which a permit 

holder may stake are: 

First Year - up to 9 0  claims 

Second Year - up t o  a total of 270 claims 
for  f i r s t  and second year. 

Third Year - up to a total  of 450 claims 
fo r  3 years. 

A claim may be held f o r  a maximum of 10 years providing t h a t  

work to the value of $100 is done on the claim each  year or 

$ 1 0 0  i s  pa id  t o  the Mine Recorder. Work in excess of $100 

may be considered as work done i n  subsequent years. 

- 

A t  t he  end of the 10-year claim period,  a holder 

must apply for a lease t o  t he  claim or lose a l l  r i g h t s .  H e  
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may also apply for a lease before t h e  end of the 10-year 

term if: the claim has been kept i n  good s t and ing  for 5 

years,  or  the  claim i s  producing at l eas t  5 t ons  of ore Per 

day. 

Leases are valid for 21 years and may be renewed 

if the lease is kept in good standing. Lease rentals are 

nominal and are reduced by the m o u n t  of royalties paid .  

Leases for producing mines are renewed  automatically on 

expiry.  

Various activities associated with  mineral ex- 

plora t ion  and development  require a land-use permit. 

Activities such as airborne surveys and ground surveys using 

small, mobile camps would n o t  require a land-use permit. A 

land-use permit and conditions pursuant t o  same would app ly ,  

howe.ver, t o  any exploration ac t iv i ty   charac te r ized  by fuel 

caches of over 4000 1 (880 g a l ) ,  camps of 2000 or more man- 

days occupancy, or use of power-driven drilling equipment of 

more than 500 kg (1100 lbs). Many activities, particularly 

those  undertaken  during earlier stages of exploration, are 

normally of a duration and scale,  or can be 50 organized, as 

to n o t  require a land-use pe rmi t .  

RECENT MINERAL EXPLORATION ACTIVITY 

Map 13 shows mineral claim-staking sheet areas 

f u l l y  or partially under permit at present ,  permit areas 

t h a t  have  been relinquished, claim-staking sheet areas 
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wi th in  which claims have been f i l e d ,  and claim-staking  sheet 

areas where  permits have n o t  been issued. 

A g r e a t  deal of i n t e r e s t  was f i r s t  shown i n  the 

a r e a  i n  1 9 6 9  when prospecting permi ts  were issued f o r  35 

minera l   c la im-s tak ing   shee ts ,  or one-third of t h e  total 

area. A c t i v i t y  was concent ra ted  i n  t.he central and northern 

parts of the  s tudy area (a broad band of land g e n e r a l l y  

running e a s t  from Princess Mary Lake, south of Baker Lake t o  

Bowell Islands, and a broad  north-south area generally 

bounded on the south  by a l i n e  joining Marjorie and Sissons 

Lakes and on the n o r t h  by the  s t u d y  area boundary).  

Aquitaine Company of Canada L t d . ,  w i t h  12  permit  areas, was 

the  most active company. Most of these permits were relin- 

quished o r  they lapsed in the following three years w i t h  

only four leading to claims. 

Only seven more permits were issued i n  the follow- 

ing four y e a r s ,  a l l  of these in the  central parts of t h e  

study area (generally in two  broad bands, one parallel t o  

T h i r t y  Mile Lake, the other between the Akutuak and Quoich 

Rivers   nor th  of Baker Lake). New Cont inenta l  O i l  L t d .  was 

the  most active company. All seven  permits were later 

relinguished o r  allowed to l apse .  

There was renewed interest i n  the  a r e a   i n  1 9 7 4  

when 7.permits were issued for staking s h e e t s   n o t   p r e v i o u s l y  

explored and 1 7  permi ts  were i s sued  for staking sheets 

previously  under   permit  and subsequently relinquished. Of 

t h e s e ,  Pan Ocean O i l  L t d .  held 9 ,  M e t a l l g e s e l l s c h a f t  Canada 



Ltd. 11, and S h e l l  Canada Ltd. 4 .  Most of these permits 

were located i n  the south-central and north-central par t s  of 

the study area (generally a large block of land in the 

Wharton-Tebesjuak Lakes area, and a broad band of land  

trending east  from Princess Mary Lake, straddling Thirty 

Mile Lake and terminating south of South Channel; and a 

broad nor th-south  band stretching from Mallery-Princess Mary 

Lakes in the south to the nor thern  boundary of the study 

area). Some of these permits were la ter  relinquished, 

including all f o u r  areas he ld  by Shell Canada. As a result  

of this exploration, eight claims were filed by Pan Ocean 

and s ix  by Metallgesellschaft. 

More recently a number of new, second, and third 

permi ts  have been issued, mainly to Urangesellschaft. This 

company holds permits in LO  staking sheet areas,  mostly in 

the northern section of t h e  study area, and exploration is 

in progress. 

At the present time approximately 6.8 percent of 

the study area (510,120 ha or  1 , 2 6 0 , 0 0 0  acres) is covered by 

permit and approximately 1.4 percent (108,900 ha or 269,000 

acres) is claimed. To date, permits have never been issued 

for  48 of t he  1 0 5  mineral c la im-s tak ing  sheets in the study 

area. Permit ho ld ings  for the remaining  57 s h e e t s  were 

l a rge ly  conf ined  to the central  and northwestern  portions of 

t h e  s tudy  area, with some hold ings  i n  t h e  southwest. 

Eighteen of these permit areas have been r e l i n q u i s h e d  with 

no claim staking activity. The majority of these relin- 

quished permit areas l i e  in an east-west s t r i p  through t h e  
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centre of t h e  study area, and in two small blocks in t he  

western and southwestern portions of the study  area. 

The location of r e c e n t  claims provides  Some in -  

sight i n t o  the areas of highest probability for development 

of a uranium mine should s u f f u c i e n t  reserves be discovered. 

To date, exploration activity has not proceeded 

beyond a preliminary level over  much of the  area. The most 

intensive activity has been diamond drilling on claims in 

the Kazan Falls m e a .  

A brief description of t he  sequence of even t s  

which characterize the mineral e x p l o r a t i o n  and development 

process, from preliminary airborne radiometric surveys 

I 

I 

through development of an operating mine is presented in 

Appendix A .  

I POLAR GAS PROJECT 

I n  December 1977,  Pol>ar Gas made i n i t i a l  filings 

and application to t h e  National Energy Board (NEB) to con- 

s t r u c t  a natural gas pipeline from the Arctic Islands to 

southern markets .  The rou t ing  of the proposed pipeline, 

shown an ~ a p  13, crosses the Baker Lake study area. The 

alignment crosses the nor the rn  s tudy  area boundary west of 

Tehek L a k e ,  crosses Thelon River between Baker and Schultz 

Lakes, skirts the west side of P i t z  Lake, crosses Kazan 
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Polar Gas has undertaken biological and geotechni- 

cal  studies to establish alignment, and to assess potential 

environmental impacts of t h e  proposed pipeline. Many of 

these studies have been reLatively small scale and 

consequently d id  not require land-use permits. Some f i e l d  

programs requiring land-use permits were not undertaken in 

t he  Baker Lake area i n  1977-78 due t o  t h e  restraint on 

industrial land-use activities. 

A brief  description of pipeline a c t i v i t i e s ,  from 

preconstruction surveys to operation and maintenance, is 

presented in Appendix A. 
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CHAPTER 7 

POTENTIAL IMPACTS AND CRITICAL AREAS 

This chapter  presents a matrix por t ray ing  poten- 

tial impact on traditionally  harvested fish and wildlife 

populations of the study area due to various facilities and 

ac t iv i t i e s  associated with uranium exploration and develop- 

ment and p i p e l i n e  construction, operation and maintenance. 

Areas regarded as critical for sus ta in ing  these populations 

are identified using bio logica l  c r i t e r i a ,  and-  potential 

impacts identified in the matrix are addressed for these 

critical areas. Land-use controls f o r  each critical area 

are subsequently recommended. 

Before proceeding w i t h  a discussion of the poten- 

t i a l  impact matr ix  and c r i t i c a l  areas, however, a brief 

overview of facilities and activities  associated with the 

types of industrial development envisaged is presented. 

POTENTIAL INDUSTRIAL  DEVELOPMENT 

Recent exploration  activity in the Baker Lake 

study area has resulted in some  claim staking and raises t h e  

possibility of mining operations in.the foreseeable future. 



While claims have been staked for  ore bodies  containing a 

variety of minerals, the most likely mineral to be econo- 

mically developed is uranium. 

Mineral exploration leading to mine development is 

a staged process.. Airborne surveys to detect promising 

areas are followed by ground surveys to ascertain presence 

of an ore body. This is followed by diamond drilling t o  

sample and determine the extent of the ore body. If suff i- 

cient ore of acceptable grade is found, mine development may 

be i n i t i a t e d .  

If a mine were to be developed in the Baker Lake 

area it is likely that  materials, f u e l ,  and equipment would 

be barged i n t o  Baker Lake and transported overland by winter  

road to the mine s i te .  Yearly resupply of large amounts of 

chemicals and fuel for  mine and mill operation would follow 

the same route. Construction of a wharf on Baker Lake would 

undoubtedly be required. 

Milling of uranium ore requires large amounts of 

chemical reagents. S u l p h u r i c  acid or sulphur  (for the manu- 

facture of ac id)  , sodium chlora te ,  and lime are used in con- 

siderable quantities in uranium recovery and are stockpiled 

on site. Many other  reagents are  a l so  used in smaller 

quantities. 

Mill tailings are discharged in a slurry t o  a 

natural basin or man-made pond where heavy materials settle 

out. To precipitate  heavy metals i n  t h e  pond before d i s -  

charge, tailings pH is adjusted from acidic  to alkaline. 
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Secondary t rea tment  of tailings l i q u i d s  by addi t ion  of 

barium c h l o r i d e  causes precipitation of radium in a second- 

a r y  pond. Af t e r  a s u i t a b l e  retention p e r i o d  effluents are 

discharged to s u r f a c e  waters. 

Jet a i r c ra f t  are likely to be used to t r a n s p o r t  

recovered uranium from the mine sites and backhaul supplies, 

r e q u i r i n g  construction of a s u i t a b l e   a i r s t r i p .  

A more detailed d e s c r i p t i o n  of a c t i v i t i e s  and 

f a c i l i t i e s  which are likely to c h a r a c t e r i z e  uranium explora- 

t i o n  and development is presented i n  Appendix A .  

The proposed P o l a r  Gas p i p e l i n e  i s  intended to 

c a r r y  n a t u r a l  gas from the Arctic Islands southward t o  the  

e x i s t i n g  TransCanada p i p e l i n e  in Onta r io ,  a distance of 

3 7 0 0  km ( 2 3 0 0  mi). Chi l l ed  through areas of continuous 

permafrost, the proposed pipeline would carry an estimated 

87 million m3 (3 billion f t  ) of gas per day. Proposed 3 

routing of the 107-cm (42-in)  diameter, fu l ly-bur ied   p ipe-  

line c r o s s e s  the study area i n  a north-south d i r e c t i o n  

passing west of Baker Lake hamlet. 

C e n t r a l  t r a n s f e r   f a c i l i t i e s  will be on Chester- 

f i e ld  Inlet. Materials, equipment, and f u e l  far pipeline 

c o n s t r u c t i o n  will be of f loaded  from ocean-going vessels fo r  

ba rg ing   t o  a staging s i t e  a t  t h e  west end of Baker Lake. 

Wharves, warehouses, other s t o r a g e  f a c i l i t i e s ,  accommoda- 

t i o n s ,  and an a i r s t r i p  will be required at the staging s i t e ,  



and a gravel access road will be constructed  to t.he pipeline 

right-of-way. 

Some 930 km (580 m i )  of pipeline w i l l  be con- 

structed from the Baker Lake base over a four-year period. 

Pipeline construction will be suspended from mid November to 

March, although cornpressor station cons t ruc t ion  will con- 

tinue year round. I n i t i a l l y  one compressor station will be 

cons t ruc ted  within the study area,  with two others  to be 

completed in the future. A gravel  road will be constructed 

along the right-of-way to provide access dur ing  construction 

and fo r  repair. 

A more detailed desc r ip t ion  of the activities and 

facilities likely to characterize  pipeline construction, 

operation and maintenance is presented in Appendix A. 

Other Developments 

Other i n d u s t r i a l  a c t i v i t i e s  could occur within the 

study area in the f u t u r e ,  i nc lud ing  base-metal mining and 

hydro-electric developments. Noteworthy base metal d i s -  

coveries have been made in the area (e .g .  Ferguson Lake) and 

the hydro potent ia l .  of study area rivers has been appraised 

and potential development sites identified. We regard the 

possibility t h a t  these developments will occur in the fore- 

seeable f u t u r e  as unlikely, and have a s  a consequence n o t  

addressed them in this study. 
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have had or are currently having on population  levels  and 

distribution  patterns.  Similarly,  facility-  and  activity- 

related impacts on fish and wildlife populations are poorly 

understood, and opinions on the  potential  for various faci- 

lities  and  activities  to  affect  wildlife populations and 

distributions vary, 

When  the  severity of a potential impact was 

regarded moderate or high, an "M" or an "H" respectively was 

recorded in-  the  appropriate  matrix cell, A blank matrix 

ce l l  indicates  that potential impact was judged to be either 

insignificant or of low severity. 

For purposes of thls  study  we  have  regarded as 

short-term any change in population or distribution  pattern 

which reverts to pre-impact levels in less than three 

years. Conversely,  changes which persist beyond three years 

are  regarded long-term.  Judgements respecting duration of 

potential  impacts are  also subjective. 

Durat ion of impact  is  portrayed in the matrix only 

fo r  potential  impacts assigned a moderate and high severity 

rating. This is done by  placing an aster isk(*)  in any cell 

where impact is regarded  long-term. 

The  potential impact matrix simply  signifies  the 

level and duration of impact that is regarded as possible if 

the  facility or activity in question were to be located in 

a sensitive ( c r i t i c a l )  area, improperly designed, or in- 

appropriately timed.  The presence of "M" or "H" , with or 
without an aster isk,  in a part icular  matrix cell does not 
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I L E G E N D :  IMPACTS 
M = Modbrare, short-re 

Fig. 7.1 POTENTIAL IMPACT MATRIX 
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necessarily mean that particular facility or a c t i v i t y  will 

always  have the severi ty  and d u r a t i o n  of impact indicated on 

t h e  species or species life-history phase addressed. 
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Beverly and Kaminuriak caribou are believed to 

account fo r  essentially all caribou meat obtained by Baker 

Lake residents. Consequently, protec t ion  of these popula- 

tions  from  serious,  development-related conflicts is  con- 

sidered essential. Four types of areas have been  identified 

as critical  for  sustaining these populations: spring migra- 

t i o n  r o u t e s ,  calving grounds, post-calving ranges, and main 

water-crossing sites (Map 14). It is in these areas that 

industrial development  could  have  the most serious effects ,  

both immediate and long-term, on caribou popu la t ions  and 

distribution, and thus on resource harvest. Long-term 

fidelity by caribou to most of these areas indicates their  

importance as focal points in the caribou  annual cycle. 

The critical areas may be described b r i e f l y  as 

follows: 

Area 1 covers  two broad corridors used by ca lv ing  
segments of the Beverly and Kaminuriak populations 
dur ing  migration to respective calving  grounds. 

Area 2 encompasses broadly-defined ca lv ing  grounds of 
t he  Beverly and Kaminuriak  populations. 

Area 3 is comprised of two broad, incompletely-defined 
zones where  post-calving  re-aggregations and 
movements of the Beverly and Kaminuriak popu- 
lations are believed to occur. 

Area 4 consists of several discrete river-  and lake- 
crossing sites traditionally used by Beverly and 
Kaminuriak populations  during  spring, summer and 
f a l l  movements. 



Although only  four c r i t i c a l  areas related t o  

P a r t i c u l a r   c a r i b o u   l i f e - h i s t o r y  phases are i d e n t i f i e d ,  t h i s  

does not imply that po ten t i a l   fo r   impac t  does n o t  exist 

elsewhere or  t h a t  there are no c o n c e r n s   r e l a t i v e  to caribou 

d u r i n g   o t h e r   l i f e - h i s t o r y  phases. Examination of t h e  

p o t e n t i a l  impact matrix (F ig .  7 . 1 )  r e v e a l s   t h a t  many con- 

c e r n s   i d e n t i f i e d   f o r  late summer, fall and win te r  l i f e -  

h i s t o r y  phases are i d e n t i c a l   t o  those i d e n t i f i e d  for spring 

migra t ion ,   ca lv ing  and post-calving  phases  on c r i t i c a l  

areas. Genera l ly ,   however ,   po ten t ia l   conf l ic t s  at those 

t imes n o t  def ined  as "c r i t i ca l "  are bel ieved  t o  be less 

damaging  than those dur ing   spr ing  and early' summer. I n  some 

instances, t h e s e  other l i f e - h i s t o r y  phases occur  primarily 

o u t s i d e  study area boundaries .  

During l a t e  summer and fall caribou a re  widely 

d i spe r sed  i n  small groups (Parker  1972a). T h i s  decreases 

t h e  chance of large numbers  being se r ious ly  o r  r epea ted ly  

disturbed or having their  movements blocked by the presence 

of any p a r t i c u l a r  i n d u s t r i a l  f a c i l i t y  or a c t i v i t y .  Because 

summer forag ing  is  c r i t i c a l  f o r  subsequent reproduct ion ,  

growth and w i n t e r   s u r v i v a l ,  however, any disturbance de- 

c reas ing  feeding time or increas ing   energy  demands or any 

f e a t u r e  decreasing h a b i t a t  quality i s  d e t r i m e n t a l  (Dauphine 

1976). 

With regard t o  w i n t e r ,  t h e  majority of both the 
4 

Raminuriak  and  Beverly populations have t r a d i t i o n a l l y  

wintered w e l l  south of the  study a r e a  i n  northern Manitoba 

and Saskatchewan and along Hudson Bay coast; and in nor the rn  

156 



Saskatchewan and Great Slave Lake regions respectively. 

Large  segments of the Kaminuriak population have recently 

wintered within the study area. Disturbance or blockage of 

movements on winter ranges could weaken caribou, hasten 

starvation and contribute to injuries. 

DATA GAPS AND GENERAL CONCERNS -- AN OWRVIEW 

A complete  appraisal of the potential f o r  in- 

dustrial facilities and activities to, adversely  affect 

caribou numbers and distribution cannot be made at  this  time 

given the shortage of detailed biological  information on 

these populations and the  limited  understanding of effects 

of industrial  facilities  and  related  activities on caribou. 

Currently, spring migra t ion  routes  used by t h e  Kaminuriak 

and Beverly populations  en  route to calving grounds are only 

generally  understood, and areas used during post-calving 

aggregations are inadequately known. Recent sh i f t s  in 

win te r  range by the Kaminuriak  population have resulted in 

changes  in sp r ing  migration routes. Early summer movement 

of this  population  west across the Kazan River is mentioned 

by local residents b u t  not formally documented. 

Available data currently enable only a broad 

definition of ca lv ing  grounds, a problem further complicated 

by marked  variation between areas described by CWS and NWT 

Fish and Wildlife Service  studies, and those described by 

Baker Lake residents. A more precise  definition of even  the 
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broadly-def ined calving grounds is t h u s  r e q u i r e d ,  and 

apparent i n c o n s i s t e n c i e s  in boundaries of calving areas 

descr ibed  by government studies and Baker Lake r e s i d e n t s  

r e q u i r e   r e s o l u t i o n .  The poss ib l e   p re sence  of and degree of 

f i d e l i t y  to prefer red  loca l  sites w i t h i n  ca lv ing  grounds as 

presently defined is unknown. Before importance of any 

local area to calving caribou can  be  determined,   fur ther  

s t u d i e s  a r e  required.   These  should seek n o t  on ly  t o  d e t e r -  

mine geographic boundaries of favoured sites but t o  deter- 

mine c h a r a c t e r i s t i c s  which make such sites d e s i r a b l e  t o  

enhance our capability t o  p r e d i c t   o t h e r  areas important  t o  

ca lv ing  caribou. 

The number of ca r ibou   w in te r ing  in t he  study area 

and e x t e n t  of t h e i r  win ter  ranges are p r e s e n t l y  unknown. I n  

recent years t h e  Kaminuriak popula t ion  has repeatedly 

shifted winter   range.  Caribou win te r  movements may be q u i t e  

ex tens ive ,  at least  in t h e  t a iga ,  but t h e r e  i s  no inforrna- 

t i o n  on winter movements on mainland tundra  ranges. 

A number of researchers   have   descr ibed  caribou 

response to industrial facilities. Observat ions and opin ions  

regarding effects of elevated p i p e l i n e  s t ruc tures ,   permanent  

and win te r  roads, other man-made features, and human ac t i -  

v i t i e s  on car ibou  behaviour  and movements have been  recorded 

by Kelsall (1968)  , Espmark (1970), Klein ( 1 9 7 1 )  , Miller e t  

al, ( 1 9 7 2 )  , Skrobov (1972 in Calef 1974) I Urquhart ( 1 9 7 3 )  , 
Chi ld  (1973, 1974, 1975),  Bergerud (1974), McCourt e t  al. 

( 1 9 7 4 ) ,  Banf ie ld  ( 1 9 7 4 )  I Geist (1975) I Surrendi  and deBock 

(1976), Cameron and Whitten ( 1 9 7 6 ,  1 9 7 7 )  and Johnson and 

- 
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Todd (1977). There is no unanimity among these r e sea rche r s ,  

however, as t o  potential shor t -  and long-term effects of 

such features and a c t i v i t i e s  on car ibou-  A review of 

a v a i l a b l e   l i t e r a t u r e  thus i nev i t ab ly  leads one to conclude 

t h a t  f u r t h e r  research is requi red  t o  accurately asses s  

effects of bermed roads and other aboveground i n s t a l l a t i o n s  

or features on or t r ave r s ing  caribou ranges and in p a r t i -  

cular their migrat ion routes. Simi la r ly ,   r e sea rch  is 

requi red  t o  a s c e r t a i n  whether there are  ways of cons t ruc t ing  

and o p e r a t i n g   s u c h   f a c i l i t i e s  so as n o t  to impede caribou 

movements. 

A number of researchers have also observed or 

offered opinions on caribou response t o  human-related dis- 

turbance factors such as a i r c ra f t ,  ground t r a f f i c ,  construc- 

t i o n  a c t i v i t y ,  and noise: deVos (1960), Lent (1966), Geist 

(1971a,b) , Calef and Lortie (1973) , Calef (1974) , Bergerud 

(1974), McCourt e t  a l .  (1974), McCourt and Horstman (1974), 

Jakimchvk et al. (1974), Miller and Broughton (1974) , 
Surrendi and deBock ,(1976) , Calef et al. (1976), Fischer et 

al, ( 1 9 7 7 ) ,  and Johnson and Todd ( 1 9 7 7 ) .  A review of their 

observations and opinions again leads t o  the conclusion that 

there i s  still much t o  be learned b e f o r e   e f f e c t s  of human- 

related d i s tu rbance  on caribou can be predicted and controlled. 

In the absence of definitive data, thereforer all 

industrial f a c i l i t i e s  and a c t i v i t i e s  which could conceivably 

interfere  w i t h  car ibou  migrat ion,  impede access to caribou 

ranges or o t h e r w i s e   i n t e r f e r e  wi th  critical life-history 
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phases must be regarded w i t h  concern. With f e w  excep t ions ,  

p o t e n t i a l  impacts envisaged and addressed i n  the critical 

area d i s c u s s i o n s  which follow are concerned wi th  l o c a t i o n  

and design of industrial f a c i l i t i e s ,  and scale, l o c a t i o n ,  

and timing of construction and operation of t hese  f a c i l i t i e s  

i n  areas regarded as c r i t i c a l  to caribou, 

Concern wi th  respect t o  c a r i b o u   h a b i t a t  i s  limited 

t o  c o n s i d e r a t i o n  of t h e   p o t e n t i a l  for emission of su lphur  

oxides from a uranium mill's ac id-product ion   p lan t  to a f f e c t  

lichens. Chronic   concentrat ions of sulphur d iox ide  as  low 

as 0.05 pprn can adve r se ly  affect lichens, a major component 

of car ibou  d i e t ,  over a wide area (Schof ie ld  and Hamilton 

1 9 7 0 ) .  
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Biological Descr ipt ion 

Barren-ground caribou tend to follow traditional 

routes dur ing  spr ing  migrat ion from winter ing areas to 

traditional ca lv ing  grounds (Map 14). Despite local excep- 

t i o n s ,  they follow the most eas i ly  travelled route.s, o f ten  

along major watersheds and eskers ( P r u i t t  1958, 1959, 

Kelsall 1 9 6 8 ,  Skoog 1 9 6 8 ,  Parker 1972a). Pregnant females 

(together with some non-breeding females and juveniles) 

precede other components of the popula t ion ,  arriving on 

calving grounds in l a t e  May and ear ly June (Kelsall 1968, 

Parker 1 9 7 2 a ) .  When moving from winter  ranges north of 

Baker Lake, t h e  Kaminuriak spr ing  migration had commenced 

by late Marcn (Fischer  et al. 1977)  . 
Caribou of t he  Kaminuriak population  traditionally 

migrate from  northern Saskatchewan and Manitoba and t h e  

Hudson Bay coast to calve around Kaminuriak Lake (Parker 

1 9 7 2 a ) .  Many of t h e s e  caribou have r e c e n t l y  wintered around 

and n o r t h  of Baker Lake  (Fischer et al. 19'/7, study inter-  

views) and consequently have followed different sp r ing  

migra t ion  routes, 



Caribou of the Beverly popula t ion  move from 

nor thern  Saskatchewan and east of Great.Slave Lake to 

ca lv ing  grounds i n   t h e  Beverly Lake area (Kelsall 1968). 

Pregnant females on spr ing   migra t ion  may be more 

strongly motivated t o  t r a v e l   t h a n   d u r i n g   o t h e r  times of the  

year due to their  "need" to r each   ca lv ing  grounds on time 

(Skoog 1968, Kelsall 1968, Miller e t  al. 1972), al though bad 

weather can h a l t  or t emporar i ly  r e v e r s e  sp r ing  migra t ions .  

Concerns 

Caribou may react in e i t h e r  of two ways when con- 

f ronted with impenet rab le  b a r r i e r s  dur ing  spring migration. 

They may wait until c o n d i t i o n s  allow them t o  cross the 

barrier, or they  may a t t empt  to move around t h e  obstruction. 

R e s u l t s  of either r e a c t i o n  can be unfavorable .  Cri t ical  

energy r e s e r v e s  can be depleted (Geist 1975)  o r  t h e y  may 

f a i l  to reach t r a d i t i o n a l   c a l v i n g  grounds i n  time for 

ca lv ing  (Miller e t  a l .  1 9 7 2 ,  Calef 1974). 

E f f e c t s  of a delay i n  reaching calving grounds are  

unclear even though t h e r e  are i n s t a n c e s  on record where 

n a t u r a l  c o n d i t i o n s  have delayed or prevented caribou from 

reaching  traditional ca lv ing  grounds on time (Kelsall 1968, 

Skoog 1 9 6 8 ,  Bergerud 1974, Gavin 1975, Surrendi  and deBock 

1976). Should cows of necessity calve before  reaching  

traditional ca lv ing  grounds,  c o n t i n u a t i o n  of migra t ion  

s h o r t l y  a f te r  b i r t h  of the calves could result in   h igh  calf 
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There are several a s p e c t s  of mineral   explorat ion 

and development, and n a t u r a l  gas p i p e l i n e  construction and 

operation which could prevent or hinder  migration of preg- 

nant caribou to t r ad i t i ona l   ca lv ing   g rounds .  These were 

i d e n t i f i e d   i n  the matrix (F ig .  7.1), and only major concerns 

are h igh l igh ted   he re .  

Concerns relative to mining e x p l o r a t i o n  and 

development relate primarily t o  blockage or  d i v e r s i o n  of 

m o r t a l i t y  and failure t o  form important  cow-calf bonds 

(Bergerud 1 9 7 4 ) .  Skoog (1968), however, found that migra- 

tion to traditional ca lv ing  grounds can be h a l t e d  i f  a 

majority of t h e  females c a l v e  en rou te .  Miller e t  a l .  

(1972) poin ted  o u t  t h a t  i f  Kaminuriak  caribou calved south 

of t r a d i t i o n a l  areas they  would be i n  a wolf denning area. 

This could  increase wolf p r e d a t i o n ,   p a r t i c u l a r l y  if the 

migrat ion was n o t  later resumed (Miller e t  al. 1 9 7 2 ,  Calef 

1 9 7 4 ) .  Wolf p reda t ion  on c a l v e s  is already regarded by some 

as an important '   l imit ing factor an t h e  Kaminuriak  population 

(Miller and Broughton 1974). 

Cameron and Whitten ( 1 9 7 6 ,  1977)  observed a 

p o s s i b l e  increase in s e n s i t i v i t y  of pregnant  females to 

Alyeska p i p e l i n e  f a c i l i t i e s  as calving  approached,  although 

o the r  authors have n o t  observed such increased  sensitivity 

(McCourt et al. 1974, McCourt and Horstman 1 9 7 4 ) .  Fischer 

et a l .  ( 1 9 7 7 )  reported t h a t  car ibou we.re more reactive to 

a i r c ra f t  disturbance i n  March and early April, when sp r ing  

migrat ion could be starting, than  i n  late s p r i n g  and ear ly  

summer. 



caribou  movements by permanent, and t o  a lesser  extent ,  

winter roads across migration  corridors.  Disturbance by 

low-flying  aircraft or blasting is also a major concern. 

Developments  involving  intensive human a c t i v i t y ,  noise or 

large  excavations are of p a r t i c u l a r  concern at main  river- 

crossing  sites, as discussed in Critical  Area 4 .  

There are fewer concerns relative  to  construction, 

operation, and maintenance of the proposed Polar  Gas pipe- 

l i n e .  The proposed alignment i s  east of spring migrat ion 

r o u t e s  of the Beverly  population, and west of those  sections 

of the study area generally crossed by most or all Kaminu- 

riak caribou during  recent  and  historically recorded spring 

migrations. I t  is not impossible, however, given t ha t  

caribou  may s h i f t  seasonal ranges, as was recently the case 

for the Kaminuriak population, that part or a l l  of either 

population could w i n t e r  in a location where they would have 

to cross the proposed pipeline  right-of-way  in order  to 

migrate to calving  grounds.  Re-occupation of traditional 

t a i g a  winter ranges by Kaminuriak caribou and subsequent  use 

of traditional migration routes  would  result  in  this cross- 

ing taking place outside  the  study  area. If such r igh t -o f -  

way crossings  should occur ,  the scale, l o c a t i o n ,  timing and 

mode of p ipe l ine ,  road and facility  construction  and  opera- 

tion would be of major concern. 

Potential impacts shown i n  the  matrix (Fig. 7.1) 

and regarded relevant to Critical  Areas ZA and 1B are 

re i te ra ted  below, together with  recommended con t ro l  measures. 



POTENTIAL IMPACTS - CARIBOU SPRING MIGRATION ROUTES 

PROJECT 
ACTIVITY 

MAJOR 
CONCERNS SEVERITY DURATION CONTROLS 

URANIUM EXPLORATION 
AND DEVELOPMENT 

AIRBORNE SURVEYS 

Aircraft 

QROUNO SURVEYS 

Disturbance Modarate 

Moderate 

Moderate 
Moderate 

Moderate 
High 

Moderato 

Short-term 

Short-term 

Short-term 
Short-torm 

Shortatarm 
Short-term 

ShOtt-tem 

Altltuda, timing 

Disturbance Altitude,  timing Alrcraft 

DETAILED  EXPLORATION 

Dlaturbence 
diatuhance 

Altitude,  tlmlng 
Timing 

Aircraft 
Orllling & blastlng 

MINE A N D  MILL CONSTRUCTlON 

Block movemonn 
Block  movernmna, 
0 Isturbsncm 
Dlsturbanc. 

Design 
Tlming,  twchniquer. 

Altitude.  timing 
dsslgn 

Winter  roe& 
Permanent roadr 

Aircraft 

MINE  AND MILL OPERATION 

Block rnovemenrr Moderam Long-torm Oaaign 
Block movornants HI& Long-term PerslblY by design, 

Dlaturbanca Moderate Long-term Altltuds,  tlmlng 
traffic control 

Wlnter roads 
Pmrrnanant roads 

Aircraft 

NATURAL GAS PIPELINE 

PRECDNSTRUCTION SURVEYS 

Alrcraft 

SUPPORT FACILITIES 
CONSTRUCTION 

Dlwurbance Moderam Short-tarm 

Location, tlmlng, 

Altitude, timing 
tWhiliqUes, design 

Roads and paddl 

Alrcraft 

Block rnovsments, 
Olrturbance 
Dlsturbmee 

High 

Moderan 

Short-term 

Short-term 

PIPELINE  AND  STATION 
CONSTRUCTION 

High 

High 

Moderate 

Short-term 

Short-arm 

Short-tom 

T h i n g ,  techniques 

Timing,  technlquea, deslgn 

Altitude, t iming 

Malnllne construction Block movemants, 
Dirturbance 
Block  movomsnrr, 
Dirturbanco 
Disturbmco 

Ronda 

Aircraft 

OPERATIONS  AND  MAINTENANCE 
Ground  traffic and road PosalblY bY deslgn. 

trafflc  control 
8lock movemants, 
Dlaturbsnce 

High Long-term 
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Controls 

Cur ren t  spring  migration  patterns in the study 

area  require  further  clarification,  particularly  definition 

of any preferred  routes to which caribou may exh ib i t  fide- 

lity within these broad corridors.  Further,  though  historic 

Kaminuriak  population  migration p a t t e r n s  are generally docu- 

mented,  recent  patterns,  given  the marked shifts in winter- 

ing areas, are not. As a consequence,  one  cannot reliably 

specify  exclusive areas where  special  precautions  and con- 

trols are required  every year, Further  studies are  required 

to resolve these  inconsistencies  and  identify  possible 

preferred  migration routes. To increase local credibility 

of these  studies, they should be conducted  in  cooperation 

with Baker Lake residents. Until such time a s  our under- 

standing of migration  patterns and r o u t e s  is much more 

precise we recommend the following: 

1. 

2 .  

Any proposal to  construct a road or other  exten- 
sive aboveground facility  across spring migration 
corridors should be subject to scrutiny.  Per- 
mission t o  construct should be denied if it is 
concluded that  location or design of a proposed 
road or other  facility  would  divert  caribou move- 
ment by more than 4 . 8  km ( 3  mi) . 
Any extensive aboveground facilities  that are 
permi t ted  should be constructed with effective 
crossing  devices  at all points where migrat ing 
caribou are traditionally  funnelled by n a t u r a l  
features. If such devices cannot  be designed  and 
implemented permission to c o n s t r u c t  in such 
s e n s i t i v e  areas should be denied. 
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3 .  Permission t o   unde r t ake  any major exploration or 
c o n s t r u c t i o n  program i n   m i g r a t i o n   c o r r i d o r s  
between mid May and mid June should be con t ingen t  
upon main ta in ing  a r e g u l a r   s u r v e i l l a n c e  of caribou 
movements. Should car ibou  be found  migrating 
toward an area where potentially disruptive 
a c t i v i t y  is underway the following precau t ions  
should be i n s t i t u t e d :  

a) all aircraft f l i g h t s   o v e r   m i g r a t i n g  car ibou  
should be restricted to at l e a s t  300 m (1000 
ft) abavegraund w i t h i n  4 . 8  km ( 3  m i )  of the 
migra t ing   car ibou .  No a i r c r a f t   s h o u l d   l a n d  
or take off w i t h i n  4 .8  km (3 mi) of migra t ing  
car ibou .  These r e s t r i c t i o n s  should apply 
i n s o f a r  as they  are c o n s i s t e n t  w i th  safe 
flying p r a c t i c e ,  

a l l  cons t ruc t ion - re l a t ed  a c t i v i t y  within 
4.8 km ( 3  mi) of migrating car ibou  should be 
c u r t a i l e d  and limited to discrete areas u n t i l  
the car ibou  have passed. Rights-of-way 
should be l e f t  i n  a cond i t ion  so as  n o t  to 
impede car ibou .  A t  main river-crossing si tes  
a11 c o n s t r u c t i o n - r e l a t e d  a c t i v i t y  should 
cease and i f  possible be removed when rnigra- 
t i n g  car ibou  are  i n  the area (Critical Area 4). 

c )  a11 b l a s t i n g  wi th in  8 Ian ( 5  m i )  of migra t ing  
caribou should cease. 

4 Ground t r a f f i c  in any rights-of-way which may be 
established across migration c o r r i d o r s  should be 
cur t a i l ed  dur ing  the normal period of migra t ion  
(May 15 t o  June 15). 
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Bioloqical Descr ipt ion 

Calving grounds are regarded as among t h e  most 

critical and restricted  parts of caribou habitat (Kelsall 

1968, Skoog 1968, Calef 15175) Caribou in the Kaminuriak 

population  traditionally calve around Kaminuriak Lake 

(Parker 1972a, study interviews) while those in the Beverly 

population calve  north and south of Beverly and perhaps 

Aberdeen Lakes (Kelsall 1968, Moshenko 1974, study i n t e r -  

views) . Calving normally occurs in the first hal f  of June, 

generally i n  rocky terrain at the  highest  regional ele- 

vations (Kelsall 1968). Barren-ground caribou are believed 

to  exhibit strong, long-term fidelity to traditional calving 

grounds. Calving grounds illustrated i n  Critical Areas Map 

14 are very general, combining areas indicated by CWS and 

NWT Fish and Wildlife Service studies and local residents. 

T h i s  is not: to suggest t h a t  t h e  entire  area is “core” 

ca lv ing  habitat or that t h e  entire area is utilized each 

year other  than  by, perhaps, very small numbers of ca r ibou .  

The current l eve l  of information does n o t  enable identifi- 

cation of local ,  most  consistently-used ca lv ing  sites if 

such exist. 
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Concerns 

Given tha t   " co re"  caribou ca lv ing  grounds are be- 

lieved to be among the most c r i t i c a l  and restricted p a r t s  of 

caribou habitat, m a i n t a i n i n g   i n t e g r i t y  of these a r e a s  is 

b e l i e v e d   e s s e n t i a l  f o r  long-term well-being of a caribou 

popula t ion .  Much of the area  shown as c r i t i c a l  c a l v i n g  

h a b i t a t  on Map 1 4  may i n  fact be inf requent ly   used  f o r  

calving. 

Recent obse rva t ions  of some researchers (Child 

1973 ,  1 9 7 4 ,  1975;  Cameron and Whitten 1Y76 ,  1 9 7 7 )  suggest 

that caribou c a l v e s  and pregnant cows a r e   p a r t i c u l a r l y  

sensitive to, and consequent ly  avoid, man-made f a c i l i t i e s .  

They f u r t h e r  suggest t h a t  this s e n s i t l v i t y  t o  and  avoidance 

of man-made  facilities by pregnant  cows heightens  as ca lv ing  

approaches. Therefore, man-made features on or c u t t i n g  

across ca lv ing  grounds are of particular concern. Although 

caribou might  approach and c r o s s  such features a t   o t h e r  

times of year, they  may c o n s t i t u t e  more ser ious impediments 

for cows near time of calving.  Such impediments could bar 

access t o  favoured areas of the calving  ground. 

Sane researchers have  suggested that pregnant cows 

and young on ca lv ing  grounds are g e n e r a l l y  more sensitive t o  

human presence ,  a i r c r a f t  and other f a c t o r s  than  at other 

times of the year (deVos 1 9 6 0 ,  L e n t  1 9 6 6 ,  Sur rendi  and 

deBock 1 9 7 6 ,  F i sche r  et a l .  lY77), further sugges t ing  that 

d i s tu rbance  on the c a l v i n g  grounds could break up cow-calf 
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pai rs ,   hence   increas ing   a l ready-h igh   ca l f   mor ta l i ty .   Other  

r e s e a r c h e r s  are not   in   agreement ,  however, sugges t ing   t ha t  

except for cases of extreme  and  purposeful  harassment, COWS 

wi th  c a l v e s  may be no more s e n s i t i v e  t o  a i r c r a f t ,  for 

example, than are other adu l t   ca r ibou   (Ca le f  and L o r t i e  

1973 ,  McCourt and Horstman 1 9 7 4 ,  Calef e t  a l .  1 9 7 6 ) .  Cows 

just before b i r t h  and young calves are  p a r t i c u l a r l y  suscep- 

tible t o  i n j u r i e s  sustained as a result of running  (Calef 

and Lortie 1973 ,  Calef e t  a l .  1 9 7 6 ) .  McCourt et al. ( 1 9 7 4 )  

observed that caribou avoided only local areas on c a l v i n g  

grounds  due t o  noise from a simulated compressor station 

i n s t a l l a t i o n .  

U n t i l  such time as the above divergence of opinion 

can be r e c o n c i l e d ,  the n a t u r e ,   e x t e n t  and t iming of a c t i -  

vi t ies  on calving  grounds must, i n  our opinion, remain a 

matter of concern. The impact matrix (Fig.  7 . 1 )  i n d i c a t e s  a 

number of concerns related to pipeline cons t ruc t ion ,   opera-  

tion, and maintenance.  These would apply i f  a p i p e l i n e  were 

t o  be constructed  through  calving  grounds,  but are no t  

considered h e r e   s i n c e  the  proposed Polar Gas p i p e l i n e  does 

not pass through or near  known t r ad i t i ona l   ca lv ing   g rounds  

i n  the  study area. 

Concerns related t o  mineral e x p l o r a t i o n  and 

development on calving grounds remain, however. O f  p a r t i -  

cu la r  concern are l o c a t i o n  of roads a n d   o t h e r   f a c i l i t i e s  and 

t h e   n a t u r e ,   e x t e n t ,  and t iming of o t h e r   a c t i v i t i e s ,   p a r t i -  

cularly a i r c r a f t   o v e r f l i g h t s  b u t  also i n c l u d i n g   f a c i l i t i e s  



construction and operation, and blasting, on or near occupied 

calving grounds. 

Long-term emission of sulphur oxides can affect 

lichens, a major component of caribou diet, over a wide area 

(Schofield and Hamilton 1970), thus potentially a f fec t ing  

quality of calving hab i t a t ,  

Po ten t i a l  impacts shown in the matrix (Fig. 7.1) 

and regarded relevant to Crit ical  Areas 2A and 2B are 

reiterated below, together with recommended  control measures. 
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POTENTIAL IMPACTS -CARIBOU CALVING GROUNDS 

PROJECT 
ACTIVITY 

URANIUM EXPLORATION 
AND DEVELOPMENT 

AIRBORNE S U R V E Y S  

Airerrft 

GROUND SURVEYS 

Alrcrnft 

DETAILED EXPLORATION 

Aircraft 
Oriillng and biarting 

MINE AND MILL CONSTRUCTION 

Parmanent  roads 

Aircraft 
F M P  
Site  preparation 
Borrow armas 
Facility constructton 

MINE AND MILL OPERATION 

Prerance of facillty 
C m P  
Permanent  roods 

Aircraft 
Acid plant 

Dlsturbancm  Hlgh Short-arm  Altltuds, tlmlng 

Olaturbance Hioh Short-mrm  Aitltude,  timinq 

Disturbanco High 
Dirturbanem Hlgh 

Short-tmrm Altitude.  tlmlng 
Short-tarm Timing 

Block rnovernenta, High  ShOK-term Timing, mchnlqusa, deaign 
Disturbanem 
Disturbance High Short-term  Altitude,  timing 
Dlffurbanca  Moderats  Short-tarm  Location.  timing 
Disturbance  Moderate  Short-mrm  Location,  timing 
Dlnurbancm  Moderam  Short-tarm Location. tlmina 
Dlsturbanco Modarata  Short-tmrm-  Location, tlminQ 

Ditturbancm Moderate Long-term Location 
Dlsturbanea Moderate Long-tmrm Locadon ' 

Block movements H!gh Long-nrm Possiblv by design, 
trafflc  control 

Dlsturbancm Hiqh Long-term  Aitlpda,  t iming 
502 emirrlon Modorst. Long-mrm Emisrlon  controls 

NATURAL GAS PIPELINE 

If I pipsline worc t o  be bulit in thh area tho poanr lal  Impacn idantifled in tha potential imOa.3 
matrix (Fig. 7 , l )  would  be of concern. These potential impact3 are not conatdared here, however, 
bacrure  thoro IJ no pipalins  presently  proposed in this critical wma, 
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Controls 

As previously  indicated,  addltional  research is 

required  within  the  broad zones currently identified as 

calving grounds to ascertain  whether or not there are pre- 

cisely definable locat ions which are  more  favoured and 

consistently used. To enhance loca l  credibllity of these 

studies, they should be conducted in cooperation with Baker 

Lake residents.  Until such tlme as the existence and loca- 

tion of any such discrete calving areas can be identified, 

we recommend the following controls on industrial a c t i v i t y  

and development within  the  broadly-defined  calving ground 

critical areas: 

1. Fac i l i t i e s  such as roads  extending  over long dis- 
tances .and located SO that they might  impede 
movement  within traditional calving  grounds should 
not be permitted u n t i l  more is known about the 
response  of pregnant cows to such f e a t u r e s .  If 
such features are considered likely to impede free 
caribou movement they should not be permitted 
unless  they can be modified in a manner so as to 
allow free movement by adult and  new-born  caribou. 
In no case should caribou be forced to d i v e r t  more 
than 4.8 km ( 3  mi) to circumvent such a facility. 

2. No facility should be located or constructed on 
calving grounds wi thou t  careful p r i o r  assessment 
to determine  whether the desired facility lies 
w i t h i n  o r  near a favoured,  local  calving area, 
The period between  preliminary  location of a 
potentially  exploitable mineral  body  and i n l t i a -  
tlon of mining preparations should be used  to 
maximum advantage to ascer ta in  significance of 
that local and  surrounding  area to caribou. 
Should any detailed exploration  program o f  f ac i -  
lity be  proposed for an area which is a heavily- 
used ca lv ing  site, t h e s e  industria1  undertakings 
should be allowed to proceed on ly  if subject to 
the following  restrictions  during the calving 
period (the last week of May u n t i l  t h e  end of 
June) : 
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a) a minimum altitude of 300 m (1000 ft) above- 
ground should apply t o  all a i r c r a f t  f l i g h t s  
w i th in  4 . 8  km ( 3  m i )  of caribou anywhere on 
the  calving  ground.  No a i r c r a f t  should land 
or take off w i t h i n  4 . 8  h ( 3  m i )  of ca lv ing  
caribou. These r e s t r i c t i o n s  should apply 
insofar as they  are c o n s i s t e n t   w i t h  safe 
flying p r a c t i c e .  

b) a l l  c o n s t r u c t i o n  and o p e r a t i o n  of f ac i l i t i e s  
involving large human presence,  intensive 
a c t i v i t y  and  loud  noise  should be curtailed 
w i t h i n  4 . 8  lan ( 3  mi) of a favoured ca lv ing  
area occupied by ca lv ing  caribou. No blast- 
ing should be al lowed  within 8 h ( 5  m i )  of a 
favoured ca lv ing  area occupied by car ibou.  

c )  all t r a f f i c  on any road  which may u l t i m a t e l y  
be cons t ruc t ed  on calving grounds  should be 
curtailed on p r e f e r r e d  calving areas   occupied 
by calving car ibou .  

If c a l v i n g  i s  
preferred loca 
apply t o  facil 
calving  ground 
come to calve 

found not to occur on consistently- 
1 areas, these r e s t r i c t i o n s   s h o u l d  
ities located in any part of t h e  

, t o  which large nvmbers of caribou 
i n  any p a r t i c u l a r  year. 

3 .  Any acid p l a n t  a s s o c i a t e d   w i t h  a uranium mill 
should have emiss ion-cont ro l   devices  such t h a t  
emissions of sulphur  oxides  and o t h e r  materials 
will n o t  damage vegetation of surrounding areas. 
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Biological  Descr ipt ion 

Fol lowing  calving,  females and calves gradually 

converge into l a rge   g roupings  in l a te  June, and non-calving 

segments of the population may later join these  groupings.  

In July these l a r g e ,  dense aggregations may make rap id ,  

d i r e c t i o n a l  movements or mill i n  relatively local areas 

p r i o r  t o  leaving these post-calving areas and d i s p e r s i n g  i n  

August (Kelsall 1 9 6 8 ,  Parker  1972a). 

Boundaries of pos t -ca lv ing  areas on the accom- 

panying critical areas map (Map 14) cannot  be p r e c i s e l y  

defined. Post-calving areas which Parker (1972a) r epor t ed  

for the Kaminuriak popula t ion  were r e l a t i v e l y  consistent in 

d i f f e r e n t  years. A movement of inde termina te  size, however, 

r e p o r t e d l y   c r o s s e s  the Kazan River going west and northwest 

(study i n t e rv i ews) ,  c r o s s i n g  the proposed Polar Gas a l i g n -  

ment. The ex ten t  of Kaminuriak population pos t -ca lv ing  

movements and boundaries of the area prope r ly  def ined  as 

being used during pos t -ca lv ing  movements are thus unclear.  

Post-calving areas used by Eeverly caribou are 

also incompletely known. Although  they are  known t o  range 

both n o r t h  and south of Beverly and Aberdeen Lakes fol lowing 
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c a l v i n g  (Kelsall 1968, study interviews), t h e  extent  to 

which post-calving  caribou move north and east out of the 

study area north of Aberdeen  and Schul tz  Lakes is unknown. 

Post-calving ranges shown as critical on Map 14 

are very general, combining areas ind ica t ed  by CWS studies 

and local residents. T h i s  is not  t o  suggest that t he  e n t i r e  

area is "core" post-calving habitat, or that  the  entire area 

outlined is utilized each year  by large, post-calving aggre- 

gations.  The cur ren t  l e v e l  of information does not enable 

predict ion of local,  most consistently used post-calving 

areas (if any) . 

Concerns 

Several aspects of developing and operating either 

a mining complex or a n a t u r a l  gas pipeline could a f fec t  

post-calving ca r ibou   i n  early to mid summer (see the matrix,  

Fig. 7.1). Concerns relate primarily to potential blockage 

of movements by such man-made features as permanent roads 

and aboveground or bermed p i p e l i n e  installations, and 

disturbance by aircraft or other  a c t i v i t i e s  involving a 

major human presence. 

Concern w i t h  man-made features   such as roads and 

aboveground or bermed pipelines, except as absolute physical 

barriers, depends on different responses car ibou  of va r ious  

age and sex groups may have t o  these features .  Observations 

i n  Alaska have led some researchers to suggest tha- t  calves 

and cows  may  be more sensitive to such  features in  early 
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summer and consequently be more r e l u c t a n t  to c r o s s  o r  

venture  close t o  them t han  a t  o the r   t imes  of the year (Child 

1973, 1 9 7 4 ,  1975 ;  Cameron and  Whitten 1 9 7 6 ,  1 9 7 7 ) .  Although 

it is not known how va r ious  Components of large, post- 

calving aggregations would react t o  such fac i l i t i es ,  t h e y  

could  prevent  normal movements of car ibou  and even impede 

formation of normal, pos t -ca lv ing  aggregations. T h i s  would 

have   adverse   repercuss ions ,   inc luding  effects.  on resociali- 

za ton  of various  herd components, which Miller (1974) 

suggests occurs  a t  that time. S e n s i t i v i t y  of cows and 

calves t o  p i p e l i n e   s t r u c t u r e s  may decrease by fall and 

dur ing   pe r iods  of in tense   insec t   harassment .  

D e V o s  (1960) reported that during the early post-  

calving period (mid t o  l a t e  June) cows with calves are 

restless and are t h e  most e a s i l y  alarmed segment of the 

populat ion.  Pruitt (1958)  noted that t h e  most r e a c t i v e  

caribou i n  l a t e  J u l y  were females with  c a l v e s ,  while Fischer  

e t  a l .  (1977)  observed t h a t  car ibou  with calves were more 

reactive to aircraft than those without  calves. Observa- 

t i o n s  by McCourt and Horstman ( 1 9 7 4 )  sugges t  tha t  caribou i n  

large, post-calving aggregations are  more sensitive to low- 

flying a i r c ra f t  than  dur ing  any o t h e r  life-history phase. 

Calef et al, ( 1 9 7 6 )  observed that l a r g e  groups of car ibou  

could be herded i n  a given direction i n  July by circling at 

a l t i t u d e s  of 215 t o  610 rn ( 7 0 0  to 2000  ft). Harassment of 

pos t -ca lv ing   aggrega t ions  can be p a r t i c u l a r l y   s e r i o u s  

because of t h e  likelihood of i n j u r y  due t o  stampedes,  and 

because of stresses already placed on the animals by i n s e c t s .  
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Despite observations by other researchers (Surrendi and 

deBock 1976) suggesting t h a t  caribou were relatively to le r -  

ant of a i r c ra f t  in J u l y ,  the possibility t h a t  caribou are 

more susceptible to harassment at this time cannot be 

readi ly  dismissed. 

Long-term emission of su lphur  oxides can affect 

lichens, a major component of car ibou d i e t ,  over a wide area 

(Schofield and Hamilton 1970). Consequently, the presence 

of f a c i l i t i e s  emi t t ing  such pollutants is a concern on 

ranges where post-calving aggregations occur. 

Potential impacts shown i n  the matrix (Fig. 7.1) 

and regarded relevant to Cri t ica l  Areas 3A and 3B are 

reiterated below, together with recommended con t ro l  measures. 
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POTENTIAL IMPACTS - CARIBOU POST-CALVING MOVEMENTS 

PROJECT 
ACTIVITY 

MAJOR 
CONCERNS SEVERITY DURATlON CONTROLS 

URANIUM EXPLORATION 
AND DEVELOPMENT 

AIRBORNE S U R V E Y S  

Short-term  Altltuds,  timing 

Short-term  Altitude, timing 

Alrcraf% Oirhlrbrncs  Hlgh 

Oiaturbenca  High 

QROUNOSURVEYS 

Aircratt 

DETAILED  EXPLORATION 

Disturbance 
Disturbance 

High 
High 

Short-term Altitude,  t iming 
Short-term Timing 

A1rcrsf.r 
Drllilng  and  blastlng 

MINE A N D  MILL CONSTRUCTION 

Block movements,  Hlgh  Short-term  Tlmlng,  twhniqusa, desi+ 
DIRurbance 
Oisturbanee  High  Short-tarm Altitude, t iming 
Disturbance, Moderate Short-term  Locarton,  timlng 
Dlrturbanco Moderate  Short-term  Locatlon,  tlming 
Disturbance  Moderate  Short-torm  Location, timing 
Olrturbence  Modarats  Short-tmrm  Location, timlng 

Permanent roads 

A1rernf-t 
Camp 
SJte preparation 
Borrow ora06 
Facllitv construatlon 

MINE  AND MILL OPERATION 

Disturbance 
Olsturbance 
Block  rnovomenfl 

Moderate 
Moderate 
Hlgh 

High 
Moderato 

Long-term 
Long-term 
Long-term 

Lacation 
Location 
Possibly bY deaign. 

traffic  control 
Altituda,  timing 
Emisalon control8 

Prerence of facillfy 
Camp 
Permanent romdr 

Aircraft 
Acid  plant 

NATURAL GAS PIPELINE 

DfRurbancl 
SO2 emlaaion 

Long-term 
Long-term 

PRECONSTRUCTION  SURVEYS 

Short-term ~ Altltudo, tlming Aircraft Dlsturbnnce High 

SUPPORT FACILITIES 
CONSTRUCTION 

Olrturbancs  Moderate  Short-term Location, timing 
Olrturbence  Moderate  Short-term  Location, timlng 
Disturb’ancr, High Short-term  Locadon,  timing, 
Block movemanta  mchniquer, design 
Olnurbmnce High Short-term  Altitude, tlmlng 
Dlsturbanca Modwets  Short-term  Location,  tlming 

Aircraft 
Communication  towera 

PIPELINE  AND  SfAT10N 
CONSTRUCTION 

Dlsturbancm 
Oiaturbance, 
Block movements 
Disturbance 
Disturbance, 
Block movements 
Disturbance 
Disturbance 

Modarata 
High 

Short-term 
Short-term 

Location, tlmlng 
ftrnlng, t9chnlQUOS 

Locatlon, timing 
T h i n g ,  tochnlques, deJip7 

Barrow areas 
Mainllne  connructlon 

Compressor  stations 
Roads 

Moderate 
High 

Modorate 
High 

Short-term 
Short-term 

Camps 
Aircraft 

Short-tarm 
Short-term 

Location,  tlrning 
Altltuds, timing 

OPERATIONS  AND  MAINTENANCE 

Ground  trafflc and mad Dlsturbance, 

Aircreft Disturbance 
Compressor stations Disturbance I 

Block movsrnena 
Hlgh 

Moderate 
Modarata 

Long-term 

Long-term 
Long-term 

Posslbly by design. 

Altitude, timing 
Locatton, noiae muffling 

traffic  control 
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Controls  

Data gaps mentioned  previously as  well as apparent  

v a r i a b i l i t y   i n  areas used for  pos t - ca lv ing   aggrega t ions   i n  

different years render impossible i d e n t i f i c a t i o n  of p r e c i s e  

loca t ions   where   sources  of d i s t u r b a n c e  and man-made impedi- 

ments t o  ca r ibou  movement should be proh ib i t ed .   Fu r the r  

s t u d i e s  are required t o  p rov ide   t he  necessary information 

a n d   i d e n t i f y   p o s s i b l e  existence of p r e f e r r e d   a r e a s  for pos t -  

ca lv ing   aggrega t ions  and routes f o r  post-calving movements. 

To enhance local credibility of these s tud ie s ,   t hey   shou ld  

be conducted i n  cooperation with  Baker Lake r e s i d e n t s .  

Unt i l   such  t i m e  as our understanding of post- 

calving  behaviour  and movements i s  much more p r e c i s e ,  w e  

recommend the   fo l lowing  controls on i n d u s t r i a l  activity and 

development  within the broadly-def ined  post-calving c r i t i c a l  

areas : 

1. Aboveground f a c i l i t i e s  such as   roads   ex tending  
over   long  dis tances   and located so that they  might 
impede movement within  post-calving  ranges  should 
n o t  be p e r m i t t e d   u n t i l  more i s  known about res- 
ponses of adul t   and  newborn c a r i b o u   t o   s u c h  
features. If such features are  cons ide red   l i ke ly  
t o  impede free car ibou  movement by more t han  4.8 + 

)an ( 3  m i )  I they should n o t  be permi t t ed   un le s s  it 
can be demonst ra ted   tha t   they  can be modi f ied   in  
a manner so as t o  allow f r e e  movement by a l l  
ca r ibou ,  I n  no case should caribou be forced t o  
d i v e r t  more than  4.8 km (3 m i )  t o  circumvent such 
f a c i l i t i e s .  

2 .  No f a c i l i t y  should be located o r  cons t ruc t ed  on 
post-calving ranges   wi thout   carefu l  prior assess-  
ment t o  determine  whether t h e  desired f a c i l i t y  
site l i e s  within or near  a cons i s t en t ly -used  post- 
ca lv ing  area. The per iod  between pre l iminary  
l o c a t i o n  of a p o t e n t i a l l y   e x p l o i t a b l e   m i n e r a l  body 
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and i n i t i . a t i o n  of mining preparations should be 
used to maximum advantage to a s c e r t a i n  s i g n i f i -  
cance of t he  location  to car ibou.  Should any 
e x p l o r a t i o n  program or f a c i l i t y  be proposed f o r  an 
area which i s  a consistently-used pos t -ca lv ing  
range, these i n d u s t r i a l  undertakings should be 
allowed to proceed only  i f  sub jec t  to the follow- 
ing restrictions  during t h e  post-calving period 
( l a t e  June and July) : 

a) a minimum altitude of 600 rn ( 2 0 0 0  f t )  above- 
ground should apply t o  all a i r c r a f t  flights 
wi th in  4.8 larn ( 3  mi) of caribou anywhere on 
post-calving ranges.  No aircraft should take 
off  or land within 4.8 km ( 3  m i )  of post- 
calving aggrega t ions .  These regulations 
should apply insofar  a s  they  are  c o n s i s t e n t  
with safe flying prac t i ce .  

b) all construction and operation of f a c i l i t i e s  
involving large human presence, i n t e n s i v e  
a c t i v i t y  and loud noise should be c u r t a i l e d  
within 4 . 8  lan ( 3  mi) of an area occupied by 
caribou pos t -ca lv ing  aggregations. No 
b l a s t i n g  should be permitted  within 8 Ian ( 5  
m i )  of car ibou  post-calving aggregations. 

c) a l l  t r a f f i c  on any road which may u l t i m a t e l y  
be constructed  on  post-calving ranges should 
be curtailed when post-calving aggregat ions 
are  occupying the area. 

If post-calving movements are 'found to n o t  occur 
on cons i s t en t ly -p re fe r r ed  areas, the  above restric- 
tions should apply to f a c i l i t i e s  located i n  any 
pa r t  of t h e  range where car ibou post-calving 
aggregations are found i n  any p a r t i c u l a r  year.  

3. Any acid plant a s s o c i a t e d  with a uranium mill 
facility should have emission-control devices  such 
that emissions of su lphur  oxides  and other mater- 
ials w i l l  n o t  damage vegetation of surrounding 
areas. 
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Biological Descr ip t ion  

Caribou tend to use  specific,  t r a d i t i o n a l  points 

t o  cross major rivers and other waterbodies (KelsalL 1968,  

Jakimchuk e t  dl. 1 9 7 4 ,  Sur rendi  and deBock 1976), and are 

known t o  have crossed lakes and rivers a t  specific sites fo r  

generations, despite  long-term hunting by nat ives  a t  or near 

these points (Miller and Kobartson 1967 ,  Kelsall 1 9 6 8 ,  

Sur rendi  and deBock 1 9 7 6 ) .  Continued  use  of the crossing a t  

Old C r o w  is an example of long-term f i d e l i t y  of caribou t o  a 

c ros s ing  area, although they  have been hunted there for at 

least  30,000 years (Surrendi  and deBock 1976). 

Caribou funnel  into crossing p o i n t s  from wide 

fronts and may move along river banks for long distances t o  

p r e f e r r e d ,  traditionally-used c ross ing  site.s (Jakimchuk et 

a l .  1974). 

Crossings are  usually i n i t i a t e d  by cows, parti- 

cularly those w i t h  calves (Surrendi and deBock 1976). 

Swimming cows are usually closely followed by their calves 

(Skoog 1968, Jakimchuk et al. 1974, Surrendi and deBock 

1976). Caribou behaviour while crossing r i v e r s  indicates 

that t h i s  may be a stressful a c t i v i t y  for  them (Surrendi and 

deBock 1 9 7 6 ) .  Sur rendi  and deBock ( 1 9 7 4 )  and Jakimchuk et 

al. (1974) found car ibou  apparent ly  unconcerned w i t h  quietly 
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hidden men and boats a t  a crossing site, however, and once 

swimming they would closely approach operating motor boats. 

Calef and Lortie (1973) and Calef et al. (1976), however, 

noted caribou were apparent ly  more reactive to a i r c r a f t  

while at river crossings than whi.le travelling or feeding. 

Information on location of important crossing 

sites in t h e  study area was obtained primarily from i n t e r -  

views w i t h  Baker Lake  residents. Published materials (e .g .  

Kelsall 1958, 1968) refer to crossing points  on rivers such 

as the T,helon and Dubawnt. Although not recorded in the 

recent literature, Baker Lake residents also report several 

site.s where numerous caribou cross the Kazan River during 

westward, post-calving movements. 

Concerns 

Caribou appear to e x h i b i t  considerable f i d e l i t y  to 

certain river- and lake-crossing sites. Since large numbers 

of car ibou are funnelled into small, local areas, main- 

taining integrity of such places becomes of particular 

concern. 

The main concern with man-made features such a s  

roads or other extensive aboveground facilities at river 

crossings is blockage or diversion of caribou movements. 

Disturbance by aircraft, b l a s t i n g  and driliing, or o the r  

a c t i v i t i e s  or f ac i l i t i e s  involving a large human presence 

or  noise could a l so  prevent  caribou from using traditional 

crossing  sites, Even short-term blockage or diversion could 



be c r i t i c a l ,  particularly dur ing  spring migration to calving 

grounds or dur ing  post-calving movements. Reaction of 

car ibou  to such barriers and sources of d i s tu rbance  may vary 

between d i f f e r e n t  s e x  and age groups and i n  different 

seasons. 

Effects of camps and exploration a c t i v i t i e s  on 

car ibou  at r i v e r  crossings a r e  of p a r t i c u l a r  concern to 

Baker Lake hunters. Effects of low-flying a i r c ra f t  in 

de te r r ing  caribou from using t r a d i t i o n a l  crossing s i t e s  near 

Kazan Fa l l s  were repeatedly emphasized during our in te rv iews  

i n  Baker Lake. Aircraft  and a c t i v i t y  around e x p l o r a t i o n  

camps a t  Kazan Falls  and the west end of Schu l t z  Lake were 

also mentioned in the Baker Lake Land Freeze Proposal ( I T C  

1975). This document and our i n t e r v i e w s   h i g h l i g h t   I n u i t  

concerns t h a t  these d i s tu rbances  have  changed caribou 

behaviour and migra t ion   rou te s .  

Potential impacts shown i n  the matrix, (Fig. 7 . 1 )  

and regarded relevant to Critical Area 4 are reiterated 

below, t oge the r  w i t h  recommended control measures. 



POTENTIAL IMPACTS - MAIN CARIBOU WATER-CROSSING SITES 

PROJECT MAJOR 
ACTIVITY CONCERNS SEVERITY DURATION CONTROLS 

URANIUM EXPLORATION 
AND DEVELOPMENT 

AIRBORNE SURVEYS 

OROUND SURVEYS 

camps 

Alrcrah 
Survey ac t l v l t l r  

DETAILED EXPLORATION 

camps 

Alrcraft 
Orllling m d  blaning 

MINE AND MILL CONSTRUCTION 

Wlnter roads 

Parmanant  roads 

Alreraft 
Fual storage  and  handling 

Camp 

Slto  preparation 

Borrow aroma 

Faclllty construction 

MINE  AND M I L L  OPERATION 

Presoncs of facillty 

Camp 

Winter  roads 

Parmanent  roadr 

Aircraft 
Fuel and  chomlcal storage 

Water rupplv 
and handling 

Dlvart or block Moderato Short-term Tlmlng 

Olvmrt movementa High Sho*r-term Altitude.  timing 
movements 

Divert or black Modarats  Short-tarm  Tlmlng 
movements 

Dlvmrt movernenn Htgh' Short-term  Altltuda,  tlming 
Olvert  or block 

movements 
Moderato  Short-torm  Ttmlng 

Divert or black Moderato  Short-tarm Timing 

Divert  movements  Hlgh  Shorn-term  Altltude,  tlmlng 
D ivan or block  High  Short-term Thing  

movements 

movemenn 

Rlvert  or block 
movements 

Dlvort  or  biock 
movemanta 

Divert  movemsn 
Olvrrt or  block 

movemenn 
Dlvart or block 

movemsnta 
Dlvart or block 

movemanta 
Olvsrt  or  block 

movements 
Dlverr or block 

movementa 

Moderare 

Hlgh 

~t# High 
Modmrato 

Hlgh 

Hlgh 

High 

High 

Short-term 

Short-term 

Short-term 
Short-term 

Shortdtorm 

Short-term 

Short-term 

Short-term 

Dlvart or block 
movements 

Hlgh  Long-term 

Olvert  or  block 
rnovarnents 

High Long-term 

Dlvsrt  or  block  Moderate  Long-term 
movements 

Dlvert or block Hlgh 
rnovamsnu 

Long-term 

Olvert  moverrtsnts  Hlgh  Long-term 
Divert or block Moderate  Long-term 

Olvert  or  block  Hlgh Long-term 
movemants 

rnovtlments 
(plpallno) 

Design 

Timing, technlquss, dwsign 

Altitude,  tlming 
Timing.  techniques. 

Timing 

Timing 

Avoid crossing sltw 

Timing 

contlngency plans 

Avoid crossing sitea 

Avold crossing sites 

Oaslgn 

Porrlblv bY dariqn, 
traffic  control 

Altltude,  t iming 
Tlmlng,  techniques, 

Avoid crossing sitea 
contingency plana 
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POTENTIAL IMPACTS - MAIN CARIBOU  WATER-CROSSING UTES (Cont'd.) 

PROJECT MAJOR 
ACTIVITY CONCERNS SEVERlTY DURATION CONTROLS 

NATURAL GAS PIPELINE 

PRECONSTRUCTION SURVEYS 

Camps 

Al rc r re  
Survey clctlvltlel 

SUPPORT FACILITIES 
CONSTRUCTION 

Camps 

Fuel storage  and  handllng 

Barglng  and  nsging 

Borrow areas 

Rasds and padn 

Aircraft 
C8mrnunicrdon  towers 

P l P f L l N E   A N 0   S T A T I O N  
CONSTRUCTION 

Borrow areas 

Mainline  construction 

Compresssr stations 

Roads 

Camps 

Fuel storage and handling 

Aircraft 

OIvsrt or block Moderate Short-term Tlrnlng 

Dlwrt movements Hlgh Short-wrm Altltudo,  timing 
D1vet-t or block Moderate ShOrt-tWm Tlmino 

movements 

movemmnts 

Olven or black 
movoments 

Olvmrt or block 
movementd 

Block  movements 

Dlvert  or block 
mavements 

Olvert  or block 
movmmontr 

Diverr  movementa 
.Dlvart or block 

movements 

Dlvart or block 
movamentn 

Divert of block 
rnovementJ 

Olvert or  block 
rnovamantr 

Divert or block 
movements 

Dlvert or block 
movements 

Dlvert or block 
movements 

Dlvert  movements 

Hlgh Short-term Tlmlng 

Moderate Shoe-term tlrnlng, teehnlques, 

Hlgh Short-term Avoid us. of  icebreskws 

Hlph Short-term Avoid crossing sitos 

cont inpnrv  p lanr 

In Bakor Lake 

High Short-term flmlnp 

Hlgh Short- tom Altitude. tlrning 
High Short-term t h i n g  

High Short-torm Avold crossing sftea 

Hlgh Short-term Tlmlng,  taehnlquea. design 

High Short-term Avold.crossing sits8 

High Short-term Timing,  technlqua, design 

Hlgh Shon-term Tlmlng 

Moderato Short-torm Tlming, techniques, 

Hlgh Shock-term Altitude,  tlmlng 
eontlngrncy plans 

OPERATIONS A N 0  MAINTENANCE i 

Ground trafflc and road Divert or block High Conpterm Possibly by design, 

Aircraft Dlvert  movamentr Modoran LOrIgtOfm Altitude, tlming 
Compressor  station6 Dlvert or block High Long-term Avoid crossing sites 

rnovamants  trafflc control 

movementa 



Contro ls  

V a r i a b i l i t y   i n  annual and  seasonal use of river 

c ross ings   and   unce r t a in ty  regarding movement of Karninuriak 

caribou west across Kaaan River  and t o  and  from  recent 

winter ranges n o r t h  of Baker Lake p r e c l u d e   p r e c i s e   d e f i n i t i o n  

of all main c r o s s i n g   p o i n t s  and dates when they  are used. 

Fur the r  studies are required to r e s o l v e  these inadequacies, 

To enhance local credibility, these studies should be 

conducted in cooperation with Baker Lake r e s i d e n t s .   U n t i l  

such time as location, s ign i f i cance ,   and  season of use  of 

main crossings are more p r e c i s e l y  known, we recommend the 

following c o n t r o l s  be applied on i n d u s t r i a l  land u s e  in 

proximity to t h o s e   c r o s s i n g  s i t e s  i d e n t i f i e d  on the  caribou 

c r i t i c a l  a r e a s  map (Map 1 4 )  o r  a t   o t h e r  such si tes  which may 

subsequently be i d e n t i f i e d .  

1. Any proposal t o  locate i n d u s t r i a l   f a c i l i t i e s  i n  
t he  immediate v i c i n i t y  of a known c ross ing  s i t e  
should be subject t o  r i g o r o u s   s c r u t i n y .  I f  it i s  
f e l t   t h a t  the proposed i n s t a l l a t i o n  could possibly 
deter caribou from us ing   t he  crossing s i t e ,  
permission t o  locate t h e r e  should be denied. As 
a g u i d e l i n e  we s u g g e s t   t h a t  no long- t e rm  ac t iv i ty  
o r  structure judged t o  c o n s t i t u t e  a p h y s i c a l ,  
v i s u a l  or n o i s e  barrier should be permitted 
wi th in  a minimum of 4 . 8  km (3 mi) of any important  
crossing s i te .  

2 ,  Permission t o  locate a t e m p o r a r y   f a c i l i t y  ( e . g .  
camp, f u e l  cache) I or carry o u t  any short-term 
c o n s t r u c t i o n  or exploration wi th in  4 . 8  krn ( 3  m i )  
of a main crossing site should be cont ingent  upon 
maintaining a r e g u l a r   s u r v e i l l a n c e  of caribou 
movements, Should there be an indication of cari- 
bou movement toward the c r o s s i n g  area the follow- 
ing c o n t r o l s  should be implemented: 
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a) a l l  readily-removable, temporary facilities 
and non-es sen t i a l  manpower wi th in  4.8 km 
( 3  m i )  of the cross ing   should  be removed, and 
c o n s t r u c t i o n  or o the r  industrial a c t i v i t y  at 
o t h e r  sites should cease until caribou have 
passed. 

b) a minimum a l t i t u d e  of 6 0 0  rn ( 2 0 0 0  f t )  should 
be maintained by a i r c r a f t  during overflights 
wi th in  4.8 km ( 3  m i )  of crassing si tes .  
Aircraf t  take offs and landings wi th in  a 
minimum of 4.8 km ( 3  m i )  of t h e   c r o s s i n g  s i te  
should be p r o h i b i t e d ,  and a i r s t r i p s  oriented 
so t h a t   l a n d i n g  and take off paths avoid 
f l i g h t  over crossing areas a t  less than 6 0 0  m 
( 2 0 0 0  f t )   a l t i t u d e .  T h e s e   r e s t r i c t i o n s  
should   apply   insofar  as they are  c o n s i s t e n t  
w i t h  safe f l y i n g  p r a c t i c e .  

c) any road OK p i p e l i n e   c o n s t r u c t i o n   a c t i v i t y  
wi th in  4 . 8  km ( 3  m i )  o f ,  t he  crossing should 
be halted ,  and the right-of-way left i n  such 
a condition a s  t o  pose no barrier t o  caribou 
movements. 

d) ground t r a f f i c  on any rights-of-way which 
migh t   u l t ima te ly  be c o n s t r u c t e d   i n  the 
vicinity of main crossing s i tes  should be 
c u r t a i l e d  u n t i l  caribou have moved out of the 
area. 

e) blas t ing   should  not be permitted wi th in  8 km 
( 5  m i )  of water-crossing sites. 

4.. Extension of the   sh ipp ing  season i n  e a s t e r n  Baker 
Lake or Chesterfield I n l e t  by using ice breakers  
should n o t  be permitted. 

I91 



1 9 2  



F i s h ,   p a r t i c u l a r l y  lake t r o u t ,   a r c t i c  char, and 

lake w h i t e f i s h ,  are an impor tan t   subs is tence   resource  to 

Baker Lake r e s i d e n t s .  We have estimated that f i s h  account 

for  about one q u a r t e r  of country food harves ted  i n  t h e  area 

(Table 4 . 3 )  . Fish become a pr imary  soume of country food 

when ca r ibou  are  scarce. 

Four areas (Map 15)  have been des igna ted  as "criti- 

cal"  because we be l i eve   ha rves t ed   f i sh   popu la t i , ons   he re  a r e  

vu lne rab le  t o  either direct  or  ind i rec t   impact  from indus- 

tr,ial a c t i v i t i e s .  Many o t h e r  waterbodies are j u s t  as 

vu lne rab le  to these d i s t u r b a n c e s  bu t  are n o t   i d e n t i f i e d  as 

"c r i t i ca l " ,  e i t h e r  because they  have experienced less 

domestic f i s h   h a r v e s t  recently, or because t hey  do not 

appear t o  s e r v e  as h a b i t a t  for  f i s h  species favoured by 

Baker Lake r e s i d e n t s .  Potentially adverse  effects  from 

industrial ' a c t i v i t y  on t h e   f i s h e s  of t h e s e  waterbodies are 

ind ica t ed  i n  the  impact  matrix (F ig .  7 . 1 )  . Land-use con- 

t r o l s  that should apply are then recommended. 

The areas des igna ted  as f l c r i t i ca l "  are: Baker 

Lake and i t s  t r i b u t a r y  rivers; l a r g e r ,   c u r r e n t l y - h a r v e s t e d  

lakes (Pitz, Schu l t z ,  and W h i t e h i l l s  Lakes); smaller, lake 

trout-inhabited  lakes  throughout the s tudy area; and Quoich 

River. 
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Area 

Area 

Area 

Area 

DATA GAPS 

v i t i e s  i s  

5 - Baker  Lake is t h e  main fishing area for Baker 
Lake residents.  Favoured f i s h i n g  s i tes  a re  
located a t  t h e  w e s t  end of t h e   l a k e   n e a r  t h e  
hamlet and a t  the mouths of and upstream along 
some t r i b u t a r y  rivers. Lake trout are most 
commonly caught, b u t  cons iderable   numbers  of 
a r c t i c  char and lake w h i t e f i s h  are a l s o  taken .  
Lake cisco are  of lesser importance and are  
caught mainly near the   hamle t .  

6 - P i t z ,  Schultz and W h i t e h i l l s  Lakes are  w e l l  
used seasonally. S c h u l t z  Lake i s  f i s h e d  i n  sum mer 
and fall, u s u a l l y  i n  con junc t ion   w i th   ca r ibou  
hunting. Lake t r o u t ,  a r c t i c  char, and lake white- 
f i s h  a r e  taken h e r e .   P i t z  Lake and W h i t e h i l l s  
Lake are popular trout f i s h i n g  areas i n  s p r i n g ,  
and some win te r  f i s h i n g  i s  done i n  b o t h   l a k e s .  

7 - Many smaller study area lakes, i . e .  l a k e s  less 
than 50 km2 ( 2 0  m i 2 )  , con ta in   ove rwin te r ing   papu-  
l a t i o n s  of l a k e   t r o u t .  These are u s u a l l y  fished 
by jigging, but o c c a s i o n a l l y  by g i l l - n e t s .  
Harves t  is almost e x c l u s i v e l y  restricted t o  
win te r  and s p r i n g ,  Use of the lakes i-5 highly 
v a r i a b l e   f r o m   y e a r   t o   y e a r ,   d e p e n d i n g   o n   t h e  
locat ion of hun t ing  and t r a p p i n g  and the success 
of caribou hun t ing .  

8 - The Quoich River may be  a major a r c t i c  cha r  
water w i t h i n  the study area. Arctic c h a r  a re  
found downstream  of S t .  Clair  Falls while lake 
t r o u t  predominate above t h e  falls. 

AND GENERAL CONCEFWS -- RN OVERVIEW 

P r e d i c t i o n  of impact t o  fish by i n d u s t r i a l  ac t i -  

l imited by lack of b i o l o g i c a l  in format ion  Con- 

c e r n i n g  the s tudy  area. For most waterbodies t h e r e  are on ly  

p r e l i m i n a r y   i n v e n t o r y  da t a ,  and for some waterbodies   even 

t h i s  level of information i s  lacking .   There  i s  more b i o l o g i -  

cal information a v a i l a b l e   o n   s p e c i f i c   l a k e s ,  such as Kaminuriak, 

T h i r t y  Mile, and P i t z  Lakes, and t h e  west  end of Baker Lake,  

as a result of commercial f i s h i n g   a n d   p i p e l i n e   i n v e s t i g a -  
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tions (Bond 1975, McLeod e t  al, 1 9 7 6 ,  Lawrence e t  a l .  i n  

p r e p . ) .  Data. a re  gene ra l ly   l ack ing  on d i s t r i b u t i o n  and 

abundance of f i s h  species   in   most   lakes   and r ive r s .  Loca- 

t i o n s ,  e x t e n t ,  and t iming of fish movements and migra t ions  

are n o t  known, nor a r e  specific spawning times or  s p e c i f i c  

spawning and nursery   loca t ions .   Overwinter ing  areas and 

ove rwin te r ing   capac i t i e s  in waters o the r   t han  large lakes 

are not p r e s e n t l y  known. Finally, mercury  contamination of 

f i s h  in the v a r i o u s  drainages has not- been adequately 

analyzed and is not well under s tood .   None the le s s ,   f i sh  

response to industrial d i s t u r b a n c e  can be g e n e r a l i z e d  i n  

many cases from impact studies i n   o t h e r   n o r t h e r n   a r e a s .  

We feel the fol lowing causes of impact to f i s h  are 

of greatest concern: s i l t a t i o n ,  t ox ic  s p i l l s ,   a c c u m u l a t i o n  

of toxic s u b s t a n c e s ,   a c i d i f i c a t i o n ,  habitat loss, blockage 

of f low and dewatering, and overharves t .   Ant ic ipa ted   in -  

d u s t r i a l  sources  of impacts, b io logica l  e f f e c t s  r e l a t i n g  t o  

t h e s e  impacts, l o c a t i o n s  where they are  of greatest  concern, 

and their p r e d i c t e d   d u r a t i o n   a r e  discussed below. 

Siltation. S i l t  w i l l  o r i g i n a t e   p r i m a r i l y  from 

unstable surface soils disturbed by development and opera- 

t i o n  of borrow sites; c l e a r i n g  and grading   requi red  a t  mine 

and p i p e l i n e  facilities; c l e a r i n g ,   g r a d i n g ,   t r e n c h i n g ,  and 

backfilling associated wi th  pipeline  construction; and 

e ros ion  and dra inage  from permanent roads. The i nhe ren t  

i n s t a b i l i t y  of f ine -g ra ined ,  ice-rich soils worsen this 

p o t e n t i a l  problem. 



Deposition of s i l t  in waterbodies can harm fish 

d i r e c t l y  by degrading spawning h a b i t a t  and smothe r ing   f i sh  

eggs (Rosenberg and Snow 1 9 7 5 ) .  This  i s  p a r t i c u l a r l y  true 

Of f i s h   s p e c i e s   r e q u i r i n g   c l e a n   s u b s t r a t e  f o r  s u c c e s s f u l  

spawning and f o r   t h o s e   s p e c i e s  whose eggs i ncuba te  over 

w i n t e r ,  e.g. lake t r o u t ,  a r c t i c  char,  and l ake  w h i t e f i s h .  

S i l t a t i o n   c a n  also a d v e r s e l y   a f f e c t   f i s h  by a l t e r i n g  the 

s u b s t r a t e   h a b i t a t  of a q u a t i c   i n v e r t e b r a t e s  (Hynes 1 9 7 3 ,  

Rosenberg and Snow 1975) which a re  often an e s s e n t i a l  food 

source f o r  fish (McLeod et al. 1976, Lawrence e t  al, i n  

p rep  1 

S i l t a t i o n  is of g r e a t e s t  concern i n   q u i e t - w a t e r  

areas such as lakes, r iver pools,  and rnouths of rivers where 

c u r r e n t  i s  insufficient t o  flush o u t  s i l t .  Small lakes 

would experience g r e a t e r  damage than  large lakes because a 

h ighe r   pe rcen tage  of the  area i n  small lakes would be 

affected by i n t r o d u c t i o n  of a given amount of silt. River  

pools and r i v e r  mouths are p a r t i c u l a r l y   s e n s i t i v e  because of 

their importance fo r  f i s h  f eed ing  (McLeod e t  al. 1976) and, 

in the case of r i v e r  pools, because some serve as isolated 

w i n t e r   h a b i t a t  for f i s h .  

S i l t a t i o n  i s  expected t o  be short-term if d i s -  

tu rbed  source areas are  soon s t a b i l i z e d .  This  r e q u i r e s  

special attention i n  areas of u n s t a b l e ,  ice-rich soils. 

Toxic spills. S p i l l s  are a l i k e l y  ocurrence 
d u r i n g   p i p e l i n e  construction and mine development and 

operation because of the g r e a t  amounts of f u e l s  or chemicals 
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l a rge ly  depend on  design of safeguards and effectiveness of 

contingency  procedures  employed. 

Accumulated t o x i c  substances. Tailings ponds 

effluent can be t he  source of toxic  substances  that  may 

accumulate in downstream quiet-water areas. Seepage from 

tailings ponds is a l so  of concern as a  source of toxic 

substances because of difficulties  in  building d i k e s  in 

permafrost  (Imperial Oil Ltd. 19741, and because of the 

great y e a r l y  variability in climatic  conditions  in the 

arc t ic  (Eedy 1974). It is thus possible  that  even abandoned 

tailings ponds may be a continuing  source of pollution. 

Experience at  some  northern  mines  suggests that 

gradual accumulation of toxic substances is more likely  to 

occur  than  concentrations of acute  toxicity (Falk et al. 

1973, Clarke 1974); therefore we deal mainly  with the former 

here. Acute doses of toxic substances can be considered 

similar to s p i l l s  discussed earlier. 

In high  concentration  effluent  from  tailings ponds 

can be directly lethal to fish and fish food organisms. In 

lower  concentrations toxic substances  can  accumulate and 

become a chronic source of pollution. Sublethal dosages 

can  concentrate in f i s h  through t he  food chain until f a t a l  

or  physiologically-damaging  concentrations  have  accumulated. 

This process varies  with different substances; some chemi- 

cals can be metabolically  eliminated by fish (Hynes 19661, 

and  effects are influenced by physical, chemical,  and 



biological  characteristics of receiving water (Lee 1970, 

Hatfield and  Williams 1976). 

Greater accumulation of toxic  substances  will 

occur in quiet  water, downstream areas such as river  mouths 

or in small lakes.  Because of the  possibility of continuous 

leaching from areas of accumulation, they are  considered 

sources of long-term  impact. 

Acidification.  Acidification of water will be 

caused by fallout of sulphur oxides from stack emissions of 

acid plants associated with milling  facilities. The effects  

of  acidification on f i s h ,  like tho.se of accumulated toxic 

substancesl will be gradual,  b u t  chronic.  Acldic  water  will 

a r r e s t  fish reproduction and perhaps reduce longevity  much 

before it is acutely  toxic  (Beamish et al. 1 9 7 5 ) .  Beamish 

et  al. (1975) found lake t r o u t  were more  readily  affected by 

acidification than lake cisco. 

Problems of acidification are  expected to be 

restricted to small lakes with low flushing capacities, 

particularly  those  surrcunded by granitic soils which o f t e n  

have inefficient neutralizing capacity (Beamish et al. 

1 9 7 5 ) .  

Acidification  is  considered to be a source of 

long-term impact because  acidity will increase gradually 

over the  duration of acid  plant operation. Water quality 

will gradua l ly  improve through flushing, however,  when acid 

plants  cease  operation. 



Habitat loss. Spawning habitat can be destroyed 

by removal of river or lakeshore substrate for use as borrow 

material.  Blockage of river flow or excessive  withdrawl of 

water from limited sources can cause loss of f i s h  habitat i n  

small lakes or downstream river areas. 

Removal of river or lakeshore substrate  could 

destroy fish spawning areas and alter water flow through 

adjacent spawning areas (USDI 1976). This would  reduce 

spawning success which  in  turn would reduce f i s h  popula- 

tions. River flow could be  blocked by channel diversions, 

ice dams resulting from ice  bridges, or by pipeline-induced 

frostbulbs at river crossings. Blockage of flow would 

temporarily eliminate  habitat  in  downstream  areas. Exces- 

sive withdrawl of water from rivers would cause similar 

effects ,  and i f  taken from small l a k e s  could  diminish the 

capacity of a lake  as winter  habitat. 

River  and lake substrate may be used as borrow 

material where upland  sources are limited. Impact would be 

greatest if t he  water-based borrow areas were important 

spawning areas. Frostbulb-induced  ice darns on rivers could 

result from improperly designed, buried  river  crossings of a 

chilled pipeline. Ice damming could a l s o  result  from ice  

bridges over shallow water areas of low-discharge r i v e r s .  

Damage to f i s h  habitat caused by g r a v e l  removal 

from lakes and rivers can be drastic and long-term, f o r  the 

duration of e f f e c t  i s  dependent on hydraulic and geologic 

forces r e p l a c i n g  gravel and reforming  spawning beds (USDI 

1976). Ice damming could  continue as long as the source of 
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the problem i s  present. Disruption of habi ta t  caused by 

excessive water withdrawl  would  cont inue f o r  a s  long as 

withdrawl i s  excess ive .  

Overharvest. Overharvest of fish would most 

l i k e l y   o c c u r  near large c o n s t r u c t i o n  and mining camps of 2 0 0  

or  more men. 

L i m i t e d  dissolved n u t r i e n t s  from the precambrian 

shield and low t e m p e r a t u r e   r e s u l t s  in low p r o d u c t i v i t y  of 

nor thern  waters, and f i s h  here grow v e r y  slowly (Doran 1 9 7 4 ) .  

In a d d i t i o n ,   i n d i v i d u a l  mature  f i s h   a p p a r e n t l y  do not s p a n  

every year (McLeod et al. 1976) increasing the time required 

for f i s h  popula t ions  to r e t u r n  to p r e - e x p l o i t a t i o n   l e v e l s .  

Thus, even relatively low fishing e f f o r t  can  ove rexp lo i t  

northern f i s h  populations. An apparent  demonstration of . 

t h i s  is t h e  smaller average s i z e  of lake trout and l a k e  

whi te f i sh   caugh t  from the  most heavily f i s h e d  areas around 

t h e  Baker Lake hamlet compared to those caught i n  remote 

lakes (NWT Govt. f i l e s ;  HcLeod et al. 1976). Similarly, 

Healey (1975) has pointed o u t  that lake t r o u t  in n o r t h e r n  

waters are  vulnerable to overfishing and their populations 

are slow t o  recover  from overharves t .   Overharves t  of f i s h  

woulci. occur most q u i c k l y  i n  small lakes and in local  areas 

of large lakes, and would be most severe near  mining camps 

because of t h e i r  duration of o p e r a t i o n .  I This  is of major 

concern where   spor t  fishing by industrial workers would be 

i n  Competit ion wi th  domestic fishing. Lake t r o u t  and a rc t i c  



char are likely to be the species most a c t i v e l y  sought by 

southern anglers ,  as they are by Baker Lake residents. 

Potential for overharvest will continue as long as 

there a r e  large numbers of workers in a local area, and 

because of slow f i s h  growth, recovery to pre-exploitation 

levels may take 10 or more years. 
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Concerns 

S i l t  may o r i g i n a t e  from a c t i v i t i e s  such as  road 

construction, borrow areas, and pipeline right-of-way 

clear ing,  t r e n c h i n g ,  and backfilling. Effects of s i l t a t i o n  

will be greater a t  river  mouths and  quiet-water  areas of 

rivers  where lack of flow a l lows  silt t o  accumulate. Spring 

flood w i l l  f l u s h  most silt from river channels ,   and  the s ize  

of Baker Lake should allow most of it to remain r e l a t i v e l y  

unaffected by silt. Therefore, the area of grea.test concern 

is at r i v e r  mouths where siltation may degrade spawning and 

r e a r i n g   h a b i t a t ,  Siltation will be primarily restricted to 

the c o n s t r u c t i o n  period, and i s  judged to be a shor t - te rm 

impact. 

Spills of fuel d u r i n g   c o n s t r u c t i o n  of a mine s i t e  

or p i p e l i n e ,  chemicals dur ing  mine operation, and methanol 

dur ing  pressure testing of a pipeline a re  of greatest  

concern when large volumes are handled and stored. The 

greatest danger of spills is a t  s t a g i n g  areas on Baker  Lake 

and near r iver  mouths. Effects of sp i l l s  w i t h i n   r i v e r s  will 

be transitory because of flowing water, but containment and 

c leanup w i l l  be difficult  (Imperial  Oil Ltd. 1974). S p i l l s  

in l akeshore  areas used for spawning and rearing may be more 

damaging, b u t  less d i f f i c u l t  to c o n t a i n  and c leanup.  

Toxic s u b s t a n c e s ,   i n c l u d i n g   r a d i o a c t i v e  wastes, 

can accumulate downstream of mine tailings ponds, p r i m a r i l y  

at r i v e r  mouths and i n   q u i e t  areas of r ivers.  Tailings 

ponds ar,d areas of accumula ted   tox ic   subs tances  could be a 
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continuing source of Contamination to aquatic  fauna even 

a f t e r  mine abandonment. 

Important fish habitat may be destroyed in the 

Thelon River by t r ench ing  and backfilling of a buried pipe-  

l i n e  across the  r i v e r .  At present specific areas of im- 

portant f i s h  habi ta t  have n o t  been i d e n t i f i e d ,  b u t  habitat 

loss would probably be confined to t he  local  area of p i p e -  



POTENTIAL IMPACTS - FISH IN BAKER LAKE AND TRIBUTARY RIVERS 

PROJECT MAJOR 
ACTIVITY CONCERNS SEVERITY DURATION CONTROLS 

URANIUM EXPLORATION 
AND PEVELOPMENT 

AIRBORNE SURVEYS 

GROUNO SURVEYS 

DETAILED EXPLORATION 

MINE  AND MILL CONSTRUCTION 

Permanent  roads 
Fuel storage  and handllng 

Camp 
Borrow arnaa 

MINE  AND  MILL  OPERATION 

Camp 
Fuel  and  chemical  storage 

and handling 
Talllngs  and Waste6 

NATURAL GAS PIPELINE 

PRECONSTRUCTION SURVEYS 

SUPPQRT FACILITIES 
CONSTRUCTION 

Camps 
Fuel  storage  and handllng 

Borrow areas 
Roads and uads 

PIPELINE  AND  STATION 
CONSTRUCTION 

Borrow areas 
Malnllne  construction 

Tasrl n g 

Roads 
Camps 
Fuel storage  and  handllng 

OPERATIONS AND MAINTENANCE 

Nona sntlclpomd 

None  antlclpated 

Nonm andcipnt.d 

Slltatlon 
Spills 

Ovmrharvest 
Siltation 

Owrharvest 
S ~ l l l S  

Accumulated  taxlna 

None  ontlclaated 

OverharvesT 
SPlllS 

Slltatlon 
Slitstion 

Slitstlon 
Slltatlon, 
Habitat loss 
SPlllS 

Slltatlon 
Overharvogt 
SPlllS 

NOnQ antkipatad 

Moderare Short-term Location, design, 
Moderate Short-term Locatlon, dasign, 

Moderate Short-term . Harvest regulation 
Moderate Short-term Location, design 

contingoncy  plans 

Moderate Long-term Hervea  regulation 
Moderate Short-term Location, design, 

Moderate Long-term Design, monltorlng 
contlngency Dlans 

Modwate Short-term Harvort, regulation 
Moderate Short-tarm Location, design, 

Moderate Short-term Location, design 
Moderare Short-term Location, design 

contlngency  plans 
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Moderate  Short-term Location, design 
High,  Short-term  Method, design, locotian 
Moderat. 
Modarna Short-term  Method,  locatlon, design, 

Modware Short.r.rm Locatlon, design 
Moderats Short-tQrm Harvmt regulatlon 
Modorate Short-term Locarion, design, 

contingency  plans 

contlngency  plans 



I 

I 
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Controls 

1. 

2. 

3 .  

To minimize fuel and chemical spills,  storage 
facilities should n o t  be located in areas which 
drain  directly into sensitive fish areas,  and a1 
bulk storage tanks and bladders should be ade- 
quately diked to provide surface and subsurface 
containment of spil ls .  Handling procedures shou 
be developed to minimize the chance of sp i l l s ,  a 
contingency  procedures should be developed for 
detection, containment, and cleanup of sp i l l s .  

1 

Id 
.nd 

Accumulation of toxic subs,tances from mill process 
wastes can be controlled by designing and con- 
structing  tailings  ponds  to accommodate process 
effluent from the mill, and ensuring  that pond 
effluent quality is within levels allowed by Metal 
Mining  Liquid  Effluent  Regulations (EPS 1 9 7 7 ) .  
Tailings  pond effluents must not be allowed to 
enter sensitive f i s h  habitat. Impervious mate- 
r i a l s  must be used in construction of ponds to 
prevent  seepage. Monitoring of downstream areas 
should  continue dur ing  mine operation. At aban- 
donment, ponds must be left in a physically and 
chemically  stable  condition. 

4. TO avoid loss of important f i s h  habitat,  areas of 
potential  industrial a c t i v i t y  should be surveyed 
to identify  such  habitat.  Construction  activity 
should be precluded if these areas are especially 
important to fish. 

5. Overharvest may be controlled by enforcement of 
existing  sport  fish catch and possession limits. 
If subsequent  monitoring of sport  fishing harvest 
indicates overfishing  or conflict with domestic 
fishing, special harvest restrictions or closure 
Of sport  fishing  may be warranted. 
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Bio log ica l  Description 

Pitz Lake is fished dur ing  spring and summer for 

lake trout and lake  whitefish. Both species  probably use 

P i t z  Lake f o r  all life-history phases, b u t  Some may move 

into rivers and small lakes for feeding dur ing  summer. 

Schultz Lake is fished during Summer and f a l l  for 

lake trout, a rc t i c  char, and lake whitefish. The trout and 

whitefish  are pr imar i ly  lake-resident, b u t  the char probably 

migrate between Schultz and Baker Lakes, or between Schultz 

Lake and its t r i b u t a r y  lakes.  

Whitehills Lake is intensively  fished d u r i n g  

spring when lake trout are  taken by jigging. Lawrence et 

al. (in prep) reported a r c t i c  char here, and McLeod et al. 

(1976) reported  them in Prince River which drains  Whitehills 

Lake i n t o  Baker Lake. The extent of char migra t ion  and 

locations of spawning areas are not known, 

Life-history phases of lake trout, arc t ic  char, 

and lake whitefish most sensitive to disturbance are f a l l  

spawning, overwinter egg incubation, and overwintering. 

Arctic char are a l so  sensitive dur ing  migrat ion.  
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Concerns 

If large camps are located near these lakes,  sport 

fishing by industrial workers may  cause local  overharvest. 

This is of particular  concern  at t h e  outlet of Schultz Lake, 

and at  traditional domestic fishing  areas an Whitehills and 

Pitz Lakes. 

Fuel sp i l l s  during  pipeline  construction  and  mine 

construction and operation, chemical s p i l l s  dur ing  mill 

operation, and methanol sp i l l s  dur ing  pressure  testing of a 

pipeline are of greatest concern when large volumes are 

handled and stored. Spills  are of greatest danger t o  fish 

in  spawning and rear ing areas,  but  locations of such  areas 

are  presently unknown. Outlets and inlets to lakes are of 

primary concern  because  these  areas of ten  contain concen- 

t r a t i o n s  of fish. 

Toxic substances, including radioactive wastes, 

can accumulate downstream of mine  tailings ponds, primarily 

at river  mouths.  Tailings ponds and areas of accumulated 

tox ic  substances could be a continuing  source of contamina- 

tion to aquatic  fauna  even  after  mine  abandonment. 

Potential impacts  shown in the matrix (Fig. 7.1) 

and regarded relevant to Critical Area 6 are summarized 

below together with recommended control  measures. 
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POTENTIAL IMPACTS - FISH IN LARGE LAKES 

PROJECT 
ACTIVITY 

MAJOR 
CONCERNS SEVERITY DURATION. CONTROLS 

URANIUM EXPLORATION 
AND DEVELOPMENT 

AIRBORNE SURVEYS 

GROUND SURVEYS 

DETAILED  EXPLORATION 

M I N E   A N D  MILL CONSTRUCTION 

Fuel storago and handllng 

camp 

M I N E   A N D  MILL OPERATION 

Camp 
Fuel and chemlcal 

Talllngr and wastes 
storaw and handllng 

NATURAL GAS PIPELINE 

PRECONSTRUCTIQN SURVEYS 

SUPPORT FAClLlTlES 
CONSTRUCTION 

Camps 
Fuel storage and handling 

PIPELINE AND STATION 
CONSTRUCTION 

Camps 
Fuel staragw and hendllng 

OPERATIONS A N 0  MAINTENANCE 

None  antlelpend 

None antlclptmd 

Nohe antlclDond 

Spllls Moderato Short-term Locatlon, design, 

Overharvest Moderate Short-term Harvest regulatlon 
contlng+ncy plans 

Overharvest Moderate Long-term Harvest regulatlon 
SlJlllS Moderat. Short-term Locatlon, dESlgn, 

contingency plans 
Accumulated toxins Moderate Long-term Deslgn, monitoring 

None antlelpatwd 

Oveiharvasr 
Splllo 

None antielpated 

Moderate Short-rem Harvest fegUlatiOI'I 
Moderate Short-term Location, dosign, 

contlngmcy plans 

Moderats Shortdtorm Hawest regulation 
Moderato Short-term Locatim, dsSlgn, 

contlngencv plans 



Controls 

1. Overharvest  can be controlled by enforcement of 
existing sport  fish catch and possession limits. 
If subsequent monitoring of spor t  fishing harvest 
indicates overfishing or conf l i c t  with domestic 
fishing, special harvest restrictions Or c losure  
of sport  fishing may be warranted. 

2 .  

3. 

To limit sp i l l s ,  fuel and chemicals should not be 
stored in areas that dra in  directly to sensitive 
f i s h  hab i t a t ,  and all bulk storage should be 
adequately diked to provide s u r f a c e  and subsurface 
containment of spills. Handling procedures should 
be developed to minimize the chance of sp i l l s ,  and 
contingency procedures should be developed for 
detec t ion ,  containment, and cleanup of sp i l l s .  

Accumulation of toxic substances from mill process 
wastes can be  controlled by designing and  con- 
structing tailings ponds to  accommodate process 
effluent from the mill, and e n s u r i n g  that  pond 
e f f l u e n t  quality is within levels allowed by Metal 
Mining Liquid E f f l u e n t  Regulations (EPS 1977). 
Tailings pond e f f l u e n t s  must not ,be allowed to 
e n t e r   s e n s i t i v e  fish habitat. Impervious mate- 
r i a l s  must be used in construction of ponds to 
prevent seepage. Monitoring of downstream areas 
should continue dur ing  mine opera t ion .  At abandon- 
ment,  ponds must be left  in a physically and 
chemically stable condition. 
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Biological Descr ip t ion  

There are many small lakes,  i .e.  less than  50  km 2 

( 2 0  m i  ) , throughout the  study area that c o n t a i n  lake t r o u t ,  

and some lakes t h a t  c o n t a i n   e i t h e r  anadromous or land-locked 

char. Because oxygen may be limited in shallower lakes ,  they  

may provide only marginal winter habitat t o  f i s h .  Fish 

movement t o  and from some of these lakes may be possible 

only during a r e l a t i v e l y  short period i n  summer. F i s h  may 

thus be restricted to these small lakes f o r  a major p a r t  of 

each year,  rendering them more vulnerable to disturbance 

than fish in larger  lakes. 

2 

concerns 

Specific lakes are not i d e n t i f i e d  in t h i s  cate- 

gory; rather any small lakes t h a t  support either lake t r o u t  

or arc t ic  char are included s i n c e  t h e y   p o t e n t i a l l y  provide 

subsistence t o  individual hunters and t r a p p e r s .  In most 

cases, expressed concerns relate to each individual l a k e  

which by itself does n o t  c o n t a i n  the  lar.ge numbers of f i s h  

that may be found i n  major rivers and lakes.  Generally, 

impacts of greater   magni tude are expected in small l akes  

because of limited oppor tuni ty  of f i s h  to escape and the 

concentration of impact effect. 
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Eroded silt from land-based activities  would have 

long-term effects because  cleansing of the lake  bottom is 

limited by lack of currents .  

Dilution of pollutants in small lakes is limited 

and large fuel or chemical spi l ls  could destroy or g r e a t l y  

deplete fish populations.  Because  dilution in small lakes 

is limited, concern about spills has been  extended to smaller- 

scale project  activities. 

If  natural lakes with  fish populations are used as 

tailings ponds they would be destroyed as fish habi ta t .  

Excessive withdraw1 of water  from  small  lakes may limit 

their  capacity  to allow overwintering of fish. Toxic sub- 

stances in tailings pond effluent can  accumulate in small 

lakes and become a continuing source of contamination even 

after a mine  has  ceased  operation. 

Acidification of lakes can  result from fallout 

of sulphur oxides emitted from acid plants at mine sites. 

Acidification would be gradual,  but  continuous,  throughout 

mine operation,  Fish reproduction would be adversely 

affected  before  lake  water becomes acutely  toxic to fish. 

Because of low fish productivity of waters  in  the 

s t u d y  area, sport  fishing by industrial workers may lead to 

overharvest of isolated or semi-isolated fish populations in 

small lakes .  The effects of o v e r h a r v e s t  would not be perma- 

nent, but could be continuous for the  duration of a camp. 

Though irregularly used ,  these lakes are  important to hunters 

and t rappers ,  particularly  when t hey  are  unsuccessful  at 

caribou  hunting 



potent ia l  impacts shown in t h e  matrix (Fig. 7 -1) 

and regarded relevant to Cri t ica l  Area 7 are summarized 

below together with recommended control measures, 



POTENTIAL IMPACTS - FISH IN SMALL LAKES 

PROJECT I 

. . . . . . 

MAJOR 
ACTIVITY CONCERNS SEVERITY DURATION CONTROLS 

URANIUM EXPLORATION 
AND DEVELOPMENT 

AIRBORNE SURVEYS 

GROUND SURVEYS 

DETAILED EXPLORATION 

Fuel storage  and  handling 

MINE AND MILL CONSTRUCTION 

Fuel storage and hmdl lnp  

Camp 
Site  preperrtion 
Borrow d t o s  

MINE A N D  MILL OPERATION 

Camp 
Fuel and  chernlcol 

Add plant 
Watar supply 

fallinos and wastea 

rtaraee and hnndllng 

NATURAL GAS PIPELINE 

PRECONSTRUCTION SURVEYS 

SUPPORT FACILITIES 
CONSTRUCTION 

Csrnpa 
Fuel rorage and handllng 

Borrow amas 

PIPELINE A N 0  STATION 
CONSTRUCTION 

Borrow aram 
Mainline  constructlon 
Testlng 

Fuel storoge and handllng 
Camp3 

OPERATIONS AND MAINTENANCE 

None antlclaatmd 

Nono  anticipated 

Sollls Madsratm 

SPIllS Hlgh 

Overharvest Hlgh 
Slltatlon Moderate 
Slltatinn Moderate 

Ovrrharwst  High 
spills Hlgh 

Acidlflcatlon  Moderate 
Habitat Moderate 

Accumulated ~oxlna, Hlgh 
dlrturbance 

habitat loss 

Overharvest 
spills 

Slltatlon 

Slitatton 
Slltatlon 
Spills 
Overharvest 
Spills 

High 
High 

Modarato 

Moderato 
Moderate 
High 
High 
Hlgh 

None antlclpated 

2 1 6  

Short-term 

Short-term 

Short-term 
Short-term 
Short-term 

Long-term 
Short-tarm 

Long-term 
Long-term 

Long-term 

Short-term 
Short-term 

Short.term 

ShortAterm 
Short-term 
Short-rsrm 
Short-term 
Short-tarm 

Location, design, 
contingency Plana 

Locatlon, design, 

Harvest ragulatian 
Location, design 
Locatlon. deslgn 

contingency  plans 

Hawan  regulation 
Location, design, 

Emlsslon  controls 
Location 

Design, monitorlng. 

contingency  plans 

method 

WarveJt regulation 
Location, design, 

Location, deaign 
contingency  plans 

Location. design 
Location, design 
Location,  method 
Hervest  regulation 
Location, deslgn, 

contingency  plans 



Controls 

1. S i l t a t i o n  can be most e f f e c t i . v e l y  controlled by 
locat ing rights-of-way  and project f a c i l i t i e s  on 
non-erosive soi ls  and away €rom areas t h a t   d r a i n  
directly t o  small lakes.  Project a c t i v i t i e s  
should be planned and designed to limit erosion. 

2 .  Fuel and chemical storage  and  handl ing areas 
should be located away from small lakes.  When 
large tanks and bladders are used for s to rage   t hey  
should be adequately diked.  Storage areas should 
be designed and contingency procedures  developed 
t o  res t r ic t  s p i l l s  from en te r ing   wa te rbod ies .  
Contingency  procedures should also be developed t o  
c o n t a i n  and clean up s p i l l s .  

3. Use of natural lakes as t a i l i n g s  ponds should only 
be allowed if eng inee red   s t ruc tu res  are no t  
feasible ,  and if the n a t u r a l  lakes do n o t   c o n t a i n  
harvested f i s h  species. Water should  not  be 
withdrawn from lakes i f  t h i s  would jeopardize 
overwinter ing  of fish. 

4. 

acid p l a n t s .  

6. Overharvest  can be controlled by enforcement of 
e x i s t i n g  sport  fish catch  and  possession limits. 
Xf subsequent monitoring of sport f i s h i n g  harvest 
i n d i c a t e s   o v e r f i s h i n g  or conflict with  domest ic  
fishing, special h a r v e s t  restrictions or c l o s u r e  
of sport f i s h i n g  may be warranted. 
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gravel.  Overwintering fish  habitat  and  incubating eggs 

could  be  jeopardized by excessive withdrawal of water from 

the r iver  dur ing  l a t e  winter  when  discharge is low. 

Ice damming, that could stop flow to downstream 

areas, could be caused by ice bridges f o r  winter  roads 

across shallow areas of the r iver .  This would eliminate 

downstream areas as w i n t e r  habitat for f i s h ,  

If industrial  workers from large camps sport  f i s h ,  

overharvest of lake trout and a rc t ic  char may occur i n  areas 

of fish concentration such as downstream of St. Clair Falls. 

This harvest is of concern if in competition with domestic 

fishing , 

Toxic substances in tailings pond effluent could 

accumulate in the Quoich River estaury  and become a con- 

tinuing source of contamination to fish, even after a mine 

has ceased operation. 

Silt, from land-based activities or borrow activity 

within the floodplain, would accumulate in quiet-water areas 

of the river  and degrade f i s h  habitat. 

Potential impacts shown in the  matrix (Fig. 7*1) 

and regarded relevant to Critical Area 8 are summarized 

below, together with recommended control  measures. 



POTENTIAL IMPACTS - FISH IN QUOlCH RIVER 

PROJECT 
ACTIVITY 

MAJOR 
CONCERNS SEVERITY DURATION CONTROLS 

URANIUM EXPLORATION 
ANDDEVELOPMENT 

AIRBORNE SURVEYS 

GROUND SURVEYS 

DETAILED EXPLORATION 

M I N E  AND MILL CONSTRUCTION 

Camp 
Wlnter roads 
Fuel storape end handllng 

Borrow slnr 

M I N E  AND MILL OPERATION 

Camp 
Winter roads 
Fuel and diemica1 

Wster rupplv 

Taillngs and warn3 

storage and handling 

None mtlcipstod 

None entlciuated 

Nonm ontlciprted 

Overhawant Moderato Short-term ' Harvest regulation 
Habltat lolls High Short.term Location 
SP111S Moderato Short-tcrm Locatlon. design, 

contingency elans 
Habitat los$, Moderate  Short-term  Loeatlon, dsslgn 

slltatlon 

Ovnrhawest Moderato Long-term Harvest regulation 
Habitat loss Hlgh Lmg-term Location 
SPilil Moderato Shoti-term Location, dedgn, 

contlngencv plans 
Habitat Modsrate Long-term Location, ttmlng 

Accumulated toxins Moderam Long-tarm Dasign, method 
disturbance 

NATURAL GAS PIPELINE 

I f  a pipeline wem to  be built in this area the  potential impacts identlfisd in the potential impact 

because there Is no pipellne prosantly proposed in this  critleai aroa. 
. metrlx (Fig. 7.1) would be of concern. Thew potentlal impacts am not considered ham, howawr, 



Controls 

1. 

2 .  

3. 

4 .  

5. 

Fuel and  chemical storage and handling areas 
should be  located  away  from the river and areas 
that d r a i n  directly to the Quoich River. Tanks 
and bladders should be adequately diked, and safe 
procedures f o r  handling  fuels and chemicals should 
be developed. Contingency procedures for contain- 
ment and cleanup of sp i l l s  should be developed 
because  present technology is  inadequate f o r  
containment and cleanup of sp i l l s  in flowing water 
and under ice. 

To limit the release of toxic  substances, ade- 
quate design and capacity of tailings ponds and 
consideration of n a t u r a l  drainage p a t t e r n s  in the 
mine area are essential.  Impervious  materials 
must be used in construction of ponds to prevent 
seepage.. Effluents from tailings ponds should 
meet the requirements of the Metal Mining  Liquid 
Effluent Regulations (EPS 1 9 7 7 )  and monitoring of 
downstream  areas should continue d u r i n g  operation 
of mines. At  abandonment, ponds must be left in a 
physically and chemically  stable  condition. 

Borrow areas or facility s i tes  should n o t  be 
allowed in  the floodplain of the  river. 

Withdraw1 of water during winter should be con- 
trolled to prevent dewatering of downstream f i s h  
habi ta t .  This requires identification of fish 
wintering areas and of industrial and biological  
water  requirements,  Ice bridges should not be 
located where they may cause freezedown of the 
river.  

Overharvest can be controlled by enforcement of 
ex i s t ing  sport  f i s h  catch  and possession limits. 
If subsequent monitoring indicates overfishing or 
conflict  with  domestic fishing, special harvest 
restrictions or closure of sport fishing may be 
warranted. 
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Although waterfowl  account for a r e l a t i v e l y  minor 

part of the  country food harves ted  by Baker  Lake r e s i d e n t s ,  

w e  f ee l  it i s  essent ia l  tha t   those   water fowl  populations 

a c t u a l l y  or p o t e n t i a l l y   h a r v e s t e d  by Baker Lake hun te r s  be 

p ro tec t ed  from ser ious ,   deve lopment - re la . ted   conf l ic t s .  

Concentrated nesting and  moulting areas have been   ident i f ied  

as crit i .ca1 f o r   s u s t a i n i n g  these popula t ions  (Map 15). It 

is h e r e   t h a t   i n d u s t r i a l  development could have  the most 

s e r i o u s  immediate and  long-term effects on these waterfowl 

populations. 

The critical a r e a s  may be described as  follOWS: 

1 

Area 9 - compri.sed of t he  south shore of Baker Lake and 
an area around and n o r t h e a s t  of P i t z  Lake, it sup- 
ports nesting and moulting waterfowl of several 
species, bu t  colonially-nesting snow geese a r e  the 
primary  concern. 

Area 10 - comprised of t h e   i s l a n d s  area between  Beverly 
and Aberdeen Lakes, it suppor ts  the moult of 
s e v e r a l  thousand non-breeding, l a rge- race  Canada 
geese. 

The fact that only two c r i t i c a l  areas are  des- 

cribed for waterfowl relates t o  the s e n s i t i v i t y  of n e s t i n g  

and moulting snow geese and of moulting Canada geese t o  

disturbance. The colonial a s p e c t  of t h e i r  moulting and 

n e s t i n g  increases the p r o b a b i l i t y  of significant impacts 

from a v a r i e t y  of relatively local e.vents, as o u t l i n e d  i n  
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t h e  potential impact matrix (Fig. 7 . 1 ) .  Nesting  and moult- 

ing  habitats of other  waterfowl  species i n  the study  area 

have no t  been included as critical a reas  as these areas tend 

to be more widespread and less  likely to be  affected  seriously 

by local disturbances. Further, harvest of waterfowl other 

than snow and Canada geese by Baker Lake residents is 

negligible, reducing probable  effects of industrial  impacts 

on local harvest. 

DATA G A P S  AND GENERAL CONCERNS: AN OVERVIEW 

The curren t  shortage of detailed b io logica l  

information on Snow and Canada goose populations  in  the 

study area precludes  a  complete  appraisal of potential f o r  

industrial  facilities and activities to affect  waterfowl 

reproductive and moulting activities. At present,  informa- 

tion  is available primarily  for  those  waterfowl  populations 

along Thelon River and proposed Polar Gas pipeline  route, 

but  even  here data are incomplete. Baker Lake residents 

were able to provide little  additional  information on water- 

fowl distribution, possibly reflecting d i f f i c u l t y  of over- 

land travel in summer, or a virtual absence of concentrated 

waterfowl nesting and moulting  habitat throughout much of 

the study area. Thus, we are able o n l y  to define c r i t i c a l  

nesting and moulting areas along Thelon River and the 

proposed Polar  Gas alignment, although we cannot r u l e  out 

existance of nesting and moulting colonies in other  parts of 

the study area. 

k 
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A number of researchers  have'described  responses 

of snow geese to industrial activities and facilities. 

Effects of noise from  simulated compressor stations and 

a i r c r a f t  were recorded by Gollop and Davis (1974), Wiseley 

(1974) , Davis and  Wiseley (1974), Salter and Davis (1974) 

and Barry and Spencer (1976). There is  general concensus 

that nesting,  moulting and staging snow geese  are extremely 

sensitive  to  disturbance, p a r t i c u l a r l y  by low-flying a i r -  

c ra f t .  Habi tuat ion to, and long-term effects  o f ,  repeated 

d i s tu rbance  remain speculative, however, although  concern 

has been expressed regarding effects of repeated disturbance 

on f a t  storage, possibly resulting in reduced migratory 

success, par t i cu la r ly  in poor years  (Salter and Davis 1974, 

Davis and Wiseley 1974). 

Human or aircraft disturbance of  nesting geese can 

decrease  nesting success through  predation and exposure, and 

hasten  starvation of brooding geese and thus increase nest 

abandonment (MacInnes 1962, Harvey 1971, MacInnes and Hisra 

1972, Jacobson 1974, Barry and Spencer 1976). 

In general,  effects of disturbance on moulting 

Canada geese are poorly known. They are believed to d i s p l a y  

strong fidelity to specif ic  sites, b u t  continued human 

disturbance can resul t  in abandonment of specific areas 

(Sterling and Dzubin 1967). 

Oil causes  extensive  matting of feathers, de- 

creasing  insulative  value and necessitating  metabolic rate 

increases by both  moulters  and  nesters (Hartung 1967). Oils 
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may be toxic if ingested (Hartung and Hunt 1966) and also 

inhibit egg laying and  decrease hatching success of at.least 

Some Waterfowl species (Hartung 1965). 

In the absence of precise data on long-term 

effects of industrial activities  on nesting and moulting 

waterfowl, we  believe t h a t  all activities and facilities 

that could disturb waterfowl or destroy local areas of 

habitat supporting c r i t i c a l  life-history phases  must be 

regarded with concern. Most potential impacts discussed in 

the following  critical area sheets are concerned with 

location of industrial  facilities, and timing and techniques 

used in industrial activities in areas c r i t i c a l  to water- 

fowl. The primary concern with respect to habitat re1ate.s 

to spills of o i l  or other  toxic materials adjacent to 

nesting or moulting areas, and extensive  excavations (borrow 

acti,vities, open-pit mining) in nesting or moulting areas. 
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Biological Descr ip t ion  

Several waterfowl species nest and moult here in 

summer, inc luding  the lesser maw goose. Snow geese nest i n  

compact colonies near water i n  June, and  breeding snow geese 

moult in the same areas af te r  mid J u l y  (Bellrose 1976). 

Snow geese may use this area as a stopover on s p r i n g  migra- 

tion, and thousands stop here du r ing  f a l l  migration (McLarsn 

et al. 1 9 7 7 ) .  Numbers of snow geese actually n e s t i n g   i n  

this c r i t i c a l  area are b e l i e v e d   t o  be small (Map 1 5 ) .  

Concerns 

Snow goose nesting and moulting areas are among 

t h e  most critical and l imited p a r t s  of t h e i r  habitat, and 

maintaining i n t e g r i t y  of these areas i s  believed e s s e n t i a l  

for   wel l -being of the population. Severa l  aspects of 

mineral exploration and development and natural gas pipeline 

construction and ope ra t ion  may prevent or  hinder nesting and 

moulting on t r a d i t i o n a l  areas (Fig. 7 . 1 ) .  

Concerns relative t o  mining and p i p e l i n e s  are 

primarily those of disturbance and habitat d e s t r u c t i o n  

du r ing   exp lo ra t ion ,   cons t ruc t ion ,  and operation. Snow geese 
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are extremely sensitive t o  noise. Thus any a c t i v i t y  in- 

volving in t ens ive  human ar i n d u s t r i a l  presence,  including 

low-flying a i r c r a f t ,  on or near  the  snow goose colony could 

cause evacuat ion  of the  colony, or  disruption of n e s t i n g  t o  

such an ex ten t  that nes t ing  success would be very grea t ly  

reduced, Simi la r ly ,  human presence or i n d u s t r i a l   a c t i v i t y  

could i n t e r f e r e  with moulting. 

Habitat d e s t r u c t i o n   o r  degradation is a l so  of 

concern. Fuel and chemical s p i l l s ,  extensive excavat ions  

(borrow act i .vi t ies ,  open-pit mining) and occupat ion of 

critical si tes  by major project  f a c i l i t i e s  would a l l  reduce 

quality o r  area of habi ta t .  Fuel and chemical sp i l l s  in 

par t i cu la r  could r e s u l t  in a high  r a t e  of m o r t a l i t y  and 

much-decreased n e s t i n g  and moulting success.  

P o t e n t i a l  impacts shown in t he   ma t r ix  ( F i g .  7 . 1 )  

and regarded relevant to Critical  Area 9 are reiterated 

below, together wi th  recommended control measures. 
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POTENTIAL IMPACTS - SNOW GEESE NESTING AND MOULTING AREAS 
.AT PIT2 AND BAKER LAKES 

PROJECT 
ACTIVITY 

MAJOR 
CONCERNS SEVERITY DURATION. CONTROLS 

URANIUM EXPLORATION 
AND DEVELOPMENT 

AIRBORNE SURVEYS 

Aircraft 

GROUND SURVEYS 

Aircraft 

DEfAiLED EXPLORATION 

Aircraft 
Drilling and biaszing 

M I N E   A N 0  MILL CONSTRUCflON 

Permanent road# 

Aircraft 
Fusi atorege  and  handling 

Cama 
Slte  praparatlon 

Borrow are05 

Facility  construction 

M1N.E AND M I L L  OPERATION 

Prewnsa of facility 
Camp 
Parmanenr roada 
Al rc r r f t  
Fuel dnd chemical 

storagl end hmdiing 

Dlnurbancr High Short-term Aititudo, tlming 

Dlsturbanca 

Dinurbance 
Dirturbonee 

Disturbance, 
Hmbitat destruction 
Disturbance 
SCillS 

Dlsturbancl 
Disturbnnca, 
Habitat  dostruction 
Disturbance, 
Habitat  destruction 
Disturbance, 
Habitat  destruction 

Disturbance 
Disturbance 
Dinurbance 
Dlsturbanca 
Spills 

Hlgh Short-term  Altitude, timing 

High 
High 

Short-torrn. Aitituds, timing 
Short.tarm Tlming 

High Short-term Timing 

HiQh 
High 

High 
High 

High 

Short-tmrm Altitude, t iming 
Short-term Locstion. tsohniclues, 

contlnqencv plans 
Short-trrm Timing 
Short-term Timing 

Long-mrm Avoid  crlticai area 

Short-torm T h i n g  

Hlgh Long-term Avoid  critical areas 
Moderst.' Longtarm Avoid critical area 
High Long-term Traffic controls 
High Long-twm Aitltud., tlming 
High Short-torm . Location. techniques, 

contingency plana 



POTENTIAL IMPACTS -SNOW GEESE NESTlNG AND MOULTING AREAS 
AT PIT2 AND BAKER LAKES (Cont'd.) 

PROJECT 
ACTIVITY 

MAJOR 
CONCERNS SEVERITY DURATlOhl CONTROLS 

. 

NATURAL GAS PIPELINE 

P RECONSTRUCTION SURVEYS 

Aircraft 

SUPPORT FACILITIES 
CONSTRUCTION 

Camps 
Fuel rtorag. and handling 

Borrow aruas 

Roads nnd pads 

Aircraft 
Cornmunlcrtlon towera 

PlPELlNE Ahlo STATION 
CONSTRUCTION 

Muinline  conrtructlon 

Compressor rtatlonr 
Rouds 

Camps 
Fuel storage and handllng 

Aircraft 

OPERATIONS A N 0  MAINTENANCE 

Dlsturbancs High 

D lm~rbunce High 
spill¶ High 

Dlsturbmce, 
Habitat destruction  High 
Dlrturbmce, 
Habitat  dostruction High 
Dlaturbancm High 
Dfrturbanee High 

Dinurbance, 
Habitat  destruction  High 
Diarurbnnce, 
Habltat destructlon High 
Dtrturbancs  High 
Oisturbancr, 
Habitat destruction High 
Dlsturtronea High 
SPlllt Hlgh 

Disturbance  High 

Ground  traif le and road Olsturbance  High 
Aircraft Disturbance High 
Compressor stations Disturbonce  High 

Short-term  Altitude.  t iming 

Short-term  Tfrnlnp 
Short-term Location,  techniques, 

contingency plans 

Long-tsrm Avoid critical area 

Short-term Tlmlng 
Shon-term Altitude, riming 
Short-term Tlmlng 

Long-term 

S h o r t a r m  
Short-term 

Short-term 
Short-tarm 
Short-term 

Short-term 

Avold  crltlcal arm8 

Timing 
Tlmlng 

Tlmlng 
Timing 
Location,  techniques. 

contingency plana 
Altitudo, tlmlng 

Trafflc  controls 
AltitudO, timinp 
Avoid critical area 
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Controls 

At prewent, shortages of information may have pre- 

cluded precise definition of a11 main snow goo.se nesting and 

moulting colonies in the study area. until precise bound- 

aries and significance of area(s)  used by snow geese are 

more precisely known we recommend the following  controls be 

applied on industrial  land use in or near  the snow goose 

nesting and moulting area identified on Map 15, or at other 

sites or 

1. 

2 ,  

3 .  

4. 

within boundaries that may subsequently be identified: 

Any proposal to locate permanent  industrial faci-  
l i t i e s  near a snow, goose nesting or moulting  area 
should be subject to scrutiny. If it is felt  that 
operation of t he  proposed f a c i l i t y  would deter 
snow geese from using that  area, permission to 
locate there should be denied. We suggest that no 
permanent i n d u s t r i a l  structure, airs t r ip ,  camp, 
compressor station or major excavation be per- 
mitted within 3.2 Ian ( 2  mi) of snow goose nesting 
colonies .  

Location of any temporary facility and. initiation 
of any short-term construction or exploration 
activity judged potentially capable of de te r r ing  
snow geese from us ing  nesting colonies should not 
be permitted  within 3 . 2  Ian ( 2  mi) of snow goose 
colonies  during the l a t e  May-August period. 

No a i r c ra f t  should be operated with in  3 . 2  km ( 2  
mi) of, or lower  than 600 m (2000 ft) over, snow 
goose colonies, between l a t e  May and August. 
A i r c r a f t  landings or take offs should n o t  be 
permitted within 3 . 2  km ( 2  m i )  of snow goose 
colonies in  this same period. These restrictions 
should apply insofar as they are c o n s i s t e n t  with 
safe f l y i n g  practice. 

No blasting should be allowed wi th in  8 km ( 5  mi) 
of snow goose colonies between l a t e  May and August. 



5 .  Traf f ic  on any road t h a t  may ultimately be con- 
structed through or near snow geese colonies 
should be forbidden in the late M a y A u g u s t  period-  

6. Fuel and chemical storage sites should n o t  be 
located where sp i l l s  could pollute c r i t i c a l  
nes t ing  and moulting areas. All b u l k  storage 
tanks and bladders should be adequately diked  to 
provide surface and subsurface containment of 
sp i l l s .  Handling procedures should be developed 
to minimize the  chance of spi l l s ,  and contingency 
procedures developed for detect ion,  containment 
and cleanup of sp i l l s .  



I 

Biological Descripti .on 

The islands region between Beverly and Aberdeen 

Lakes is a moulting area for  about 10,000 non-nesting, 

l a rge- race  Canada geese which migra te  from more sou the r ly  

areas in orde r  to moult (Map 1 5 ) .  Moulting Canada geese  are 

i n  the area between mid June and mid August. Major river 

systems and connec.ted lakes are particularly attractive t o  

moulters, which are generally restricted to stream and lake 

shores. T r ibu ta ry  s t r e a m s  and lakes are r a r e l y  used and 

then on ly  by groups of 20  o r  less on any lake (Sterling and 

Daubin 1967). Snow, white-fronted and Canada geese a l s o  

nest i n  the area, in unknown  numbers. At p r e s e n t  it is n o t  

known if there are  o t h e r  Canada goose moulting  colonies i n  

cen t ra l  Keewatin ( S t e r l i n g  and Dzubin 1967). 

Concerns 

Canada  goose  moulting  areas may be among the  most 

s e n s i t i v e  par t s  of their habitat, and maintaining integrity 

of these  areas is be l i eved  es.sentia1 far  well-being of the 

population concerned. Several aspects of mineral explora- 

tion and development, and n a t u r a l  gas pipeline c o n s t r u c t i o n  

and ope ra t ion  may prevent  or hinder moulting on traditional 

233 



areas (Fig. 7.1). At present the proposed Polar  Gas pipe- 

l i n e  is loca ted  e a s t  of this c r i t i c a l  area,  and concerns 

relative to the p i p e l i n e  a re  not elaborated here. 

Concerns re la t ive  to mining re la te  primarily t o  

disturbance and habitat destruction. Moulting Canada geese 

are believed t o  be sens i t i ve  t o  noise and disturbance. Any 

industrial a c t i v i t y  involving a large human or i ndus t r i a l  

presence on or near t h e  colony could cause abandonment of 

t h e  area or otherwise  interfere  with moulting. Depletion of 

limited energy reserves could a lso be hastened. 

Habitat d e s t r u c t i o n  or degrada t ion  is also of 

concern. Fuel and chemical sp i l l s ,  extensive excavations 

(borrow activities, open-pit mining) and occupation of im- 

portant sites by major project f a c i l i t i e s  could all reduce 

quality or  amount of habi ta t .  F u e l  or o i l  spi l ls  could 

r e s u l t  in a high rate of mortality due to o i l i n g  and asso- 

ciated thermoregulatory problems. 

Potent ia l  impacts shown i n  the matr.ix ( F i g .  7 . 1 )  

and regarded relevant to C r i t i c a l  Area 10 are reiterated 

below, toge the r  w i t h  recommended con t ro l  measures. 
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POTENTIAL IMPACTS - CANADA GEESE MOULTING AREA BETWEEN 
BEVERLY AND ABERDEEN LAKES 

PROJECT 
ACTIVITY 

MAJOR 
CONCERNS SEVERITY DURATION CONTROLS 

URANIUM EXPLORATION 
AND DEVELOPMENT 

AIRBORNE SURVEYS 

Aircraft 

GROUND SURVEYS 

Alrsraft 

DETAILED EXPLORATION 

AlrcralY 
Orllllng  and blasting 

MINE AND MILL CONSTRUCTION 

Pormanent  roadr 

Aircraft 
Fuel storage and handling 

Camp 
Site  prapsrmlon 

M I N E  A N D  MILL OPERATION 

Prosence of taclllty 
Permanent  roads 
Alrcrnh , 
Fuel  and  chemical 

storago and handllng 

Olrturbance Modorate  Short-tarm  Altltuds,  timing 

Dlsturbanca  Moderate 

Dirturboncs Moderato 
Disturbance Moderate 

Dlsturbanee, Maderata 
Habitat  destruction 
O i s t u r b ~ ~ ~ e  Modwate 
Sf3iliS Modqrrte 

Dlsturbanca  Moderate 
Olaturbanca,  Modmrats 
Habltat deaructlon 
Disturbance, Modaratm 
Habltat dmstruction 
Disturbance, Moderate 
Hsbltlrt destruction 

Oiscurbanca Moderate. 
Dlrturbrnca Moderats 
Disturbanoe Moderato 
SPiill Moderato 

Short-tmrm 

Short-term 
Short-term 

Short-term 

Short-tmrm 
Short-term 

Shon-term 
Short-tsrm 

Long-term 

Short-term 

Long-torm 
Long-term 
Long-term 
Shaft-term 

Alrltude. timing 

Altitude, tlrnlng 
Tirnlng 

Timlng 

Altitude.  timing 
Location. te~hniQU*5. 

contlngmev  plans 
Tlrnlng 
Timing 

Avoid  cr l t lcr l  Oren 

Timing 

Avoid crltlcrl area 
Trafflc controls 
Altltude,  timing 
Locatton. techniques, 

contingency plans 

NATURAL GAS PIPELINE 

if a plpellne were to be bui l t  In thlr aren the potential irnaaca idontifled in the patenflal Impact 
matr lx (F ig .  7 . 1 )  would be of concern, Those pownt ia l  Impacts are not  conridarod her., however, 
bOcause thera Is no  plprilne prerrnt ly  propoud in this crltlcrl arm, 
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Controls 

At present, a shortage of information may have 

precluded  precise  definition of all Canada goose moulting 

colonies  in the study  area.  Until  precise  boundaries and 

significance of areas used by Canada geese for moulting  are 

known, we recommend  the  following controls be applied on 

industrial land use in and near the Canada goose moulting 

aria identified on Map 15, or at other sites or within 

boundaries t h a t  may subsequently be identified. 

1. 

2 .  

3 .  

4. 

Any proposal to locate permanent industrial faci-  
l i t i e s  near the  Canada goose moulting colony 
should be subject to scrutiny. If it is felt t h a t  
operation of the proposed facility would deter 
Canada geese from moulting in t h a t  area, per- 
mission to locate there should be denied. We 
suggest  that no permanent industrial structure., 
a i r s t r i p ,  compressor  station, camp or major 
excavation be permitted  within 3 . 2  Jan ( 2  mi) of 
Canada goose moulting colonies. 

Location of any temporary facility, or initiation 
of any short-term construction or exploration 
activity  judged  potentially capable of deterring 
Canada  geese from using moulting  areas  should not 
be permitted  within 3 . 2  km (2 mi) of the colony 
between  mid  June  and mid August. 

No aircraft should be  operated  within 3.2 h ( 2  
mi) of, or lower than 300 m (1000 ft) over, 
Canada goose moulting colonies between mid June 
and mid August. Aircraft landings and take offs 
should not be permitted  within 3.2 hn ( 2  mi) of 
moulting  colonies in the same period. These 
restrictions  should apply insofar as they are 
consistent  with safe flying practice. 

No blasting should  be allowed within 8 h ( 5  mi) 
of the Canada goose moulting colony between mid 
June  and mid August. 
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6. Fuel and chemical storage sites should not be 
located where spills could pollute critical moult- 
ing h a b i t a t .  A l l  bulk  storage tanks and bladders 
should be adequately diked to provide surface and 
subsurface containment of spi l ls .  Handling 
procedures should be developed to minimize the 
chance of sp i l l s ,  and contingency procedures 
developed f o r  containment and cleanup of spi l ls .  





No c r i t i c a l  areas have been i d e n t i f i e d  for a rc t i c  

fox. The most serious industrial threat  to study area fox 

popula t ions  i s  loss of dens and denning habi ta t  due to 

borrow ac t iv i t ies .  Although  several areas are said to have 

a r e l a t i v e l y  high density of arctic fox dens, none of these 

areas are known to be s p e c i f i c a l l y   t h r e a t e n e d  by project-  

re la ted  a c t i v i t i e s .  

In general ,  loss of dens and denning habi ta t  in 

regions where denning habi ta t  is l i m i t e d  could adversely 

affect  a r e g i o n ' s   a b i l i t y  to produce a rc t i c  foxes. If 

supplies of aggregate materials are limited in an area, 

land-forms of the type used by denning foxes could comprise 

much of the sand and gravel r e q u i r e d  for development of a 

mining or p i p e l i n e  i n f r a s t r u c t u r e .  There would appear ,  

however, to be ample supplies of these materials in much of 

t h e  s tudy  area, reducing l i k e l i h o o d  of the need t o  destroy 

fox denning h a b i t a t  t h e r e .  Despite apparent ly  ample denning 

habitat, one should n o t  assume a large excess of available 

dens. Exist ing dens are used for long p e r i o d s .  New dens 

cannot  be dug i n  spring and e x i s t i n g   s t r u c t u r e s  must be used 

for whelping a t  t h a t  time (Macpherson 1 9 6 9 ) .  Fox dens are  

i d e n t i f i a b l e  i n  summer, p a r t i c u l a r l y  from the a i r ,  making 

avoidance of den s i tes  and surrounding areas a feasible and 

necessa ry  r e s t r i c t i o n  to borrow operations. 



Disturbance of denning foxes can cause den abandon- 

ment (Macpherson 1969, Ruttan 1 9 7 4 ,  Ruttan and Wooley 19741, 

b u t  this is n o t  believed to present a serious th rea t  to fox 

populations. Ruttan (1974) found a r c t i c  foxes did n o t  react 

strongly to human presence if the observer did not approach 

closer than 150 m (500  f t )  b u t   a t  distances of less than 

40 m ( 1 2 5  f t )  some foxes r e t r e a t e d  into burrows. They may 

at tempt  t o  avoid a i r c r a f t  above 300 m (1000 ft) or may 

simply show watchful curiosity (Ruttan 1 9 7 4 ) .  Operation of 

heavy equipment or use of explosives near dens could cause 

den abandonment (Watson et al. 1 9 7 3 ) .  The h igh  mobility of 

a rc t i c  foxes at times o ther  than l a t e  w i n t e r ,  spring and 

ear ly  summer reduces their  susceptibility to d i s tu rbance  

f o r  much of the year. 
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In this section several land-use issues not 

specifically related to particular critical areas are dis- 

cussed. More  specifically these issues relate to: the 

strategy which should be  adopted in permitting any industrial 

development within critical areas, regulation of aircraft 

altitudes, procedures f o r  ensuring t h a t  exploration activities 

which fall outside curren t  land-use regulations are reviewed, 

and, improving consultation wi th  local residents. 

IMPLEMENTATION OF CONTROLS 

In formulating land-use con t ro l  recommendations 

presented in the Cr i t i ca l  Areas section of this report  

(Chapter 7), we encountered data gaps in the  distribution, 

movements, and specific, l oca l  h a b i t a t  requirements of key 

harvested species (car ibou,  arctic fox, fish and wildfowl). 

Similarly, behavioural responses of these species to v a r i o u s  

industrial activities are incompletely documented. It was 

t h u s  possible to s p e c i f y  only very broadly-defined c r i t i c a l  

areas in most instances.  C o n t r o l s - f o r  each critical area 

were recommended fully recognizing t h a t  the "critical" 

designation may not apply to the ent i re  area, at least at 

particular times of the year. 
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Xn making our recommendations, we haye adopted the 

stance that industrial development within most of the s tudy  

area i s  probably acceptable  with appropr i a t e ,  and in some 

instances s t r i n g e n t ,  r egu la t ion .  In this study a l l  in- 

dustrial  facilities which, in our opinion,  could have 

unacceptable  effects on harvested  species were regarded  with 

concern. Our approach has been one of recommending c o n t r o l s  

on location  and des ign  of industrial  facilities and on scale,  

location, techniques  and  timing of exploration,  construction, 

and operation activities. 

In an attempt  to  remedy  shortages of information 

that  necessitated  establishment of such  broad critical 

areas, we recommend further  research. More data are required 

on distribution, movement  patterns  and  other basic, life- 

history aspects. In addition to area-wide research, we 

recommend a program of intensive  monitoring  to  determine  the 

significance of l oca l  areas to affected  species and a l s o  

behavioural responses to the activity  in  question. This 

monitoring should be undertaken  whenever  long-term  industrial 

activities  identified  in  the  potential  impacts matrix as 

having the potential to adversely af fec t  harvested  species 

(Fig. 7.1) are  permitted  in  any area identified as c r i t i c a l .  

This monitoring would record in d e t a i l  the effects  of 

industrial  activities, and these data would t hen  be applicable 

to subsequent  industrial  activities in these or other areas. 

Industrial  activities  initiated in conjunction with monitoring 

I 
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I 

in these c r i t i c a l  areas should be undertaken on the under- 

s tanding  t h a t  the monitoring program could r e s u l t  in implemen- 

t a t i o n  of more r e s t r i c t i v e  controls. 

Most controls w e  have recommended can be implemented 

with in  existing Land Use Regulat ions under the Terri torial  

Lands A c t  ( 1 9 7 7 ) .  Some. exploration a c t i v i t i e s  are n o t  

adequately  control led by the ex i s t ing   Regu la t ions ,  however; 

they i n c l u d e   a i r c r a f t  o p e r a t i o n s  and a c t i v i t i e s  which, due 

t o  Scale, dura t ion  or  cha rac t e r ,  do not r equ i r e  a land-use 

permit. 

Baker Lake hunters have expressed serious concern 

t h a t  a i r c a r f t  overflights have affected caribou  populat ions 

in t h e  study area. Of particular concern t o  us are i n t e n s i v e ,  

low-level f l i g h t s  associated with radiometric surveys ,  

f requent  resupply and support  f l i g h t s  a s soc ia t ed  wi th  explor- 

a t i o n  a c t i v i t y ,  and cons t ruc t ion  and operation of future  

f a c i l i t i e s .  Consequentlyr w e  believe there is  a d e f i n i t e  

need t o  f ind  some means whereby aircraft a c t i v i t y  can be 

effectively monitored and regulated. 

The Minis t ry  of Transport (MOT) has power to esta- 

b l i s h  f l i g h t  c o r r i d o r s  and a l t i t u d e  r e s t r i c t i o n s  and has 

done so for aircraft s a f e t y  and protection of property  and 

persons on t h e  ground. Other r e s t r i c t i o n s  have been placed 

by v a r i o u s   a u t h o r i t i e s  on a i r   t r a f f i c  over s p e c i f i c  areas 

such as DEW l i n e  s i tes  and w i l d l i f e  sanc tua r i e s .  There are 



at present no specific legal  restricti ,ons on aircraft 

overflights off c r i t i c a l  wildlife areas ( i n  t h e  sense of 

Ch.apter 72 in the NWT except i n so fa r  as they are located 

w i t h i n  b i rd  sanctuaries. 

To date,  the approach of MOT to aircraft c o n t r o l  

over c e r t a i n   s e n s i t i v e  wildlife areas has been to request 

p i l o t s  to avoid flights below 600 m ( 2 0 0 0  E t )  where p o t e n t i a l  

f o r  conflict between wildlife and air t r a f f i c  exists. This 

is done by means of a Notice to Airmen (NOTAM), mailed to 

all licensed pilots in Canada. NOTAM'S are merely  advisory, 

however, and violation does not carry a penalty.  In add i t ion  

to NOTAM'S, DIAND may a t tach  ope ra t ing  restrictions to 

land-use permits,  specifying  places and dates to avoid. In 

general, however, they only  prohibit prolonged operation by 

aircraft below 450 rn (1500 ft) in sensitive areas. The 

difficulty of monitoring to ensure t h a t  these conditions are 

obeyed, and subsequent enforcement if they are not, is regarded 

as a major problem by all parties involved. 

We envisage several means by which a i r c r a f t  over- 

flight altitudes might be regulated so as to avoid adversely 

affecting wildlife, particularly caribou. Firs t ,  areas 

i d e n t i f i e d  as t r a d i t i o n a l  ca lv ing  grounds should  be designated 

by Territorial Ordinance as areas where o v e r f l i g h t  altitudes 

are t o  be controlled a t  n o t  less than  300  m ( 1 0 0 0  ft) dur ing  

the calving period (Mgy 20 to June  30). Spec ia l  permission 

to land aircarft or service any ground-based a c t i v i t y  by 

aircraft i n  these areas between these dates should only be 



I granted j f  details of flight t iming, frequency, and a i r c r a f t  

type are reviewed as part of the land-use permit application 

process, including t h a t  phase wherein loca l  residents are 

consulted (see following discussion), and found acceptable. 

Radiometric surveys and other  extensive, low-level flying 

should be curtailed over calving grounds dur ing  t h i s  period. 

These  restrictions should be in effect only insofar  as they 

are consistent with safe flying practices. 

Similarly, a Territorial Ordinance should prohibit 

aircraft overflights under 600 m (2000 ft) altitude on a11 

areas where post-calving aggregations are located between 15 

June  and 31 July. Regulations, including those governing 

special permission t o  land or service any a c t i v i t y  as well 

as low-level  radiometric or other SUKVEYS, should be  applied 

as detailed  above f o r  the c a l v i n g  pe r iod .  

A Territorial  Ordinance should also p r o h i b i t  

aircraft activity under 600 m ( Z O O 0  f t )  altitude within 4.8 

km ( 3  mi) of any important river-  or  lake-crossing site when 

large numbers of caribou are us ing  the crossing d u r i n g  

spring migration (15 May to 15 J u n e ) ,  post-calving  movements 

(15 June to 31 J u l y ) ,  and l a t e  summer or fall migration 

(August or September) 

A Territorial Ordinance should also be used to 

regulate aircraft overflights of other critical areas,  such 

as colonial waterfowl nesting and molting h a b i t a t ,  during 

sensitive periods. 
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Second, aircraft activity within c r i t i ca l .  areas 

should be monitored to ensure satisfactory compliance with 

altitude  and timing regulations. The only puni t ive  measure 

we regard as practical at this time is withdrawal of a land- 

use permit if a i r c r a f t  operating conditions pursuant to the 

permit are violated, except insofar  as the v i o l a t i o n s  were 

necessary f o r  reasons of safety.  

Local r e s iden t s  recognize  the  difficulties  involved 

in monitoring aircraft, but concur  with our  opin ion  that 

effective enforcement of aircraft  restrictions is essential. 

They a lso  envisage a role f o r  local monitors. A procedure 

should be established and communicated to all l o c a l  residents 

so t h a t  apparent i n f r ac t ions  of permit conditions,  regulations, 

or t h e  Territorial Ordinance(s) proposed above can be 

reported t o  the proper authority. To ensure t h a t  such 

complaints are investigated, the complainant should, if he 

so desires, be informed in writing within a reasonable time 

as to the outcome of his complaint, 

Third, in addition t o  initiatives  government might 

take to achieve an acceptable level of compliance w i t h  

aircraft  regulations,  industry  could demonstrate a genuine 

commitment to c o n t r o l  by incorporating p e n a l t y  clauses into 

contracts with companies supplying air support services. If 

these clauses were enforcedl a carrier who v io l a t ed  overflight 

conditions would suffer financial loss.  This  punative 

measure would hopefu l ly  contribute to greater  compiiance and 

more responsible behaviour. 
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With respect to exploration prpgrams not ofi 

Sufficient Scale, dura t ion ,  or character to require land-use 

permits., we propose tha t  holders of nineral prospecting 

pemits be required to advise affected communities and the 

Land Use Advisory Committee (LUX) of details regarding all 

proposed f i e l d  activities. This would encourage companies 

to take community concerns i n t o  account When planning the 

location and timing of their  activities. This would no 

doubt require closer liaison between the companies involved, 

community councils, and other  local  groups such as Hunters 

and Trappers Associations. For companies to prepare their 

programs without this consultation would be irresponsible 

and harmful to long-term r e l a t i o n s h i p s .  

In addition to this expanded l i a i s o n  with l o c a l  

groups, consultation is required between government, the 

mining industry, NWT residents, and other affected parties 

to amend the regulatory framework under which mineral explor- 

a t i o n  activities are c u r r e n t l y  undertaken.  At present, the 

Land Use Regulations are not adequate to con t ro l  these 

a c t i v i t i e s .  Because of t h i s  inadequacy, much regional 

prospecting and even detailed exploration has been conducted 

without reference to the Land Use Regulations, and subject 

Primarily to the Canada Mining Regulations, the main spec- 

ifications of which were summarized in Chapter 6. 

We believe that the Land Use Regulations should be 

amended in such a way t h a t  a l l  mineral prospecting and 
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exploration involving power-driven equipment or a i r c r a f t  

would f a l l  within their purview. These activities wauld 

thus require appropriate land-use  permits in the same manner 

as petroleum-exploration  activities do now, and thus bring 

proposed mineral exploration and development activities 

under the scrutiny of l oca l  community councils, the LUAC, 

and t ha t  section of DIAND responsible for issuing land-use 

permits. 

All developnent activity arising out of a success- 

ful exploration program, although n o t  subject t o  land-use 

regulations, is s u b j e c t  to con t ro l  through the Federal 

Environmental Assessment and Review Process ( E A R P ) .  The 

public hearing phase of t h i s  process, wherein the Environ- 

mental Assessment Panel undertakes hearings in each affected 

community, should be as extensive  as  necessary, and under- 

taken  when those local residents most affected and most 

qualified to contribute, by v i r t u e  of long experience on the 

land, can be present. If necessary, public funding shou ld  

be available to enable local  groups to provide  proper docu- 

mentation of their presentations.  That phase of the EARP 

proceedings wherein pub l i c  concerns are  voiced should be 

considered  critical when determining the significance of 

adverse environmental impacts and when recommending on 

project  acceptability, f u t u r e  research, controls, surveillance, 

and monitoring. 

P 

I 

I 

I 



LOCAL REVXEW OF XNDUSTRIAL LAND-USE 

an application f o r  industrial land use within the harvest 

area of a hamlet or settlement is sent to that cornunity f o r  

review and comment. The applications are usually sent to 

l y a l  comuni ty  Councils, who in turn may refer them to 

lock1 Hunters and Trappers Associations or other  community 
\ 

groups" 

I n  some instances, comunity comments on land-use 

applications are returned to DIAND in Yellowknife t o o  l a t e  

to affect permit issuance or influence operating conditions 

attached  to permits. In other cases Yellowknife receives no 

input at a l l  from the communities involved. 

There are several reasons for these situations. 

Community responses to land-use permit  applications are 

often tardy ox: absent  because time limitations for processing 

applications may n o t  always be  understood by local councils, 

and time limitations are, in many cases, too short for 

ef fec t ive  response. Further ,  companies and government o f t e n  

do not understand the true sequence of decision-making 

within communities and hence impose unrealistic scheduling. 



Local people who have the beqt knowledge of the 

area for which a permit i s  requested are often absent from 

the community when applications are received by council; and 

information given an applications i s  frequently either in- 

sufficient to allow judgment of possible e f f e c t s ,  or of such 

a technical nature that it means little to local people.  

Local concerns forwarded to Yellowknife w i t h i n  

specified time limits rarely resul t  in denial of a permit 

and may not even be expressed in t he  operating cond i t ions  

attached to a land-use permit because government o f f i c i a l s  

apparent ly  f e e l  t h a t  the concerns expressed do not represent 

real problems, or because there is no appropriate c o n t r o l  

available to deal wi& the concerns. 

To overcome some of these problems and to make 

community review of land-use applications more meaningful,  

the system f o r  permit application and community review 

requires modification. With this in mind we recommend 

several reforms. 

To ensure  t h a t  communities are given a realistic 

opportunity to review and comment on land-use permit appli- 

cations, regular review periods should be scheduled. They 

should occur  when appropriate local  people will be available 

to comment on them. We suggest t h a t  a t  least twa review 

periods per year be established and t he i r  scheduling be 

determined in c o n s u l t a t i o n  with local Councils. Advantageous 

times for t h i s  process, at l ea s t  i n  some commanities, would 
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endorsed by the cornunity C.ounciI,, ox if the f inal .  application 

differs significantly from the preliminary one, the final 

application should be sent to t he  conprmnity Council for 

review and comment as outlined above f o r  preliminary app- 

l i c a t i o n s .  

This process of consultation involving local  

Community Councils, together with their  designated  agents, 

on ly  grants communities a chance t o  voice their views 

regarding the overall acceptability of a proposed land-use 

and the conditions which should be attached. This procedure 

does not confer a legal power of ve to  or acceptance to the 

local Council; the ultimate decision and responsibility for 

permit issuance remains with  DIAND. 

The foregoing procedure would, however, require 

industry to anticipate the i r  land-use activities well in 

advance of their present practice, and would obviously re- 

strict issuance of land-use permits to specific  periods  each 

year. Applications s o u l d  nonetheless be received by gover- 

nment and forwarded to communities throughout the year as 

long as they were available f o r  review d u r i n g  one of the two 

periods designated for review. 
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Design and Planning 

Logistics.  Logistics of initiating  and supplying 

a uranium mining and m i l l i n g  operation  in  the Baker Lake 

area are not difficult. All equipment and materials for 

f a c i l i t i e s  construction and mining  and  milling  could  be 

barged i n t o  Baker Lake during the three-month  shipping 

season  and offloaded at a small wharf. Wharf construction 

might precede shipping by one y e a r .  Access to the mine  site 

would initially be by snow road in winter. 

Large amounts of f u e l  and  chemicals  could be 

resupplied annually by barge  and stockpiled.  Transport of 

men, food, and refined  uranium could be accomplished by 

aircraft. 

The  uranium  exploration process can generally be 

d iv ided  into t h r e e  stages: airborne surveys,  ground 

follow-up surveys, and detailed  exploration. The entire 

exploration  process  to prove an ore body may span several 

years, after which development of a mine and  mill f a c i l i t y  

would be required, 

Airborne Survevs 

Airborne surveys with radiometric instruments 

are  used i n  reconnaissance of large areas to  detect geophy- 

sical anomalies associated with ore bodies. 
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Camps. Camps used for airborne survey crews vary 

in s i z e  depending on i n t e n s i t y  and operating schedule of the 

survey. Tents are g e n e r a l l y  used as a high degree of 

mob i l i t y  is r equ i r ed .  Camps may be supplied by small, 

fixed-wing a i r c r a f t .  

A i r c r a f t .  Airborne surveys are i n i t i a l l y  carried 

o u t  over very large areas. Permit areas i n  t h e  Baker Lake 

=ea can be as large as 7 2 , 8 4 5  ha ( 1 8 0 , 0 0 0  a c r e s ) .  I n  sur- 

veying a r eg ion ,  instrument-equipped a i r c ra f t  grid 

pat.terns varying in s ize  from 0.2 to 1.6 km (0.1 to 1 mi) at 

altitudes of 45 t o  60 m- (100 to 200 f t ) .  S m a l l  h e l i c o p t e r s  

or l i g h t ,  fixed-wing aircraft are  s u i t a b l e  for this purpose. 

Flying time averages about 5 hours per day at a speed of 95 

km per hour ( 60 mi per hour) , 

Fuel  S toraqe  and Handlinq. Prior t o  the s t a r t  of 

surveys,  f u e l  is usually depos i ted  in caches near  la.kes 

l a rge  enough to land aircraft carrying drums of f u e l .  S i z e  

and number of caches vary w i t h   t h e  type and number of a i r -  

c r a f t  used i n  t h e  survey. 

Ground Surveys 

Ground follow-up surveys are undertaken to confirm 

e x i s t e n c e  of an ore body. They inc lude  radiometric surveys,  

hand auger ing;  and geochemical analyses .  
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Camps. Base camps f o r  ground surveys, which may 

remain in place f o r  several years,  would house 6 to 1 5  men 

and operate from June to  mid-September. Fly camps based 

from these  base camps and housing two or more men would be 

relocated several times a season. 

Aircraf t .  Base camps and fue l  are  transported to 

campsite locations in winter by ski-equipped DC-3 a i r c r a f t  

for  use the following summer.  Campsites are located near 

lakes large enough to land these a i r c r a f t .  Once in opera- 

tion, base camps are  re-supplied by a i r  using T w i n  Otters on 

f l o a t s  every 10 to 14 days. Helicopters would be used to 

locate and supply f l y  camps opera t ing  from the base camps. 

Empty  fuel drums would be removed the following winter by 

DC-3. 

Fuel Storage and Handling. Large fuel caches 

would be 1oca.ted at base camps, with smaller caches dis- 

t r ibu ted  la te r  from  this cache by helicopter, Base  camp 

caches would be located near lakes. 

Fuel  requirements f o r  a summer’s opera t ions  would 

be 2 3 , 0 0 0  to 6 8 , 0 0 0  l i t r e s  ( 5 0 0 0  t o  1 5 , 0 0 0  gal) depending on 

a i r c r a f t  useage. 

Survey Act iv i t ies .  Survey ac t iv i t i e s  could be 

based from a number of small f l y  camps. Small teams i n t e n -  

s ive ly sample local areas using radiometric 

augering, and geochemical analyses. 
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Detai led ExDloration 

To determine the feasibility of mine development 

in a specific location, detailed examination of an ore body 

i s  r equ i r ed .  This is l a rge ly  accomplished by diamond 

d r i l l i n g  which recovers o r e  samples and thus def ines  the ore 

body size. Small drills weighing about 450 kg (1000 lbs) 

and capable of penetrating to a depth of aver L O O  m (several 

hundred f.eet) axe used for  this purpose. 

Camps. Camps would consist of about 10 aluminum- 

framed tents and would house 20 men. They would be i n  place 

from early spring t o  l a t e  f a l l .  

Aircraft. Equipment, ma.terials, fuel, and camps 

are usually flown i n  by DC-3 dur ing  t h e  previous winter .  

There is weekly supply du r ing  drilling by Twin Otter.  

Helicopters a r e  used to move materials and f u e l  locally, and 

to move d r i l l s  between dr i l l  s i tes .  

Fuel Storaqe and Handling. Fuel would be trans- 

ported to the dr i l l  s i t e  by DC-3 in winter and placed i n  

l a rge  caches for use  the next  summer. Addit ional  supplies 

would be brought in as requi red .  Fuel requirements for  a 

summer's operations would be 68,000 t o  91,000 l i tres  (15 ,000  

to 20,000 gal )  . 



Drilling and B l a s t i n g .   D r i l l i n g  t o  e s t a b l i s h   t h e  

s i z e  of an ore body i s  generally done on a g r i d  p a t t e r n ,  

with g r i d  lines spaced as l i t t l e  as 1 5  m ( 5 0  f t )  apart. 

Drilling cont inues  until sa t i s f ac to ry   i n fo rma t ion   on  s i z  

shape, and o r i e n t a t i o n  of the ore body has been obtained. 

Core samples  from drilling are retained for l a te r  analysis. 

Light, diesel-powered drills are t r a n s p o r t e d  t o  

t h e  s i t e  and moved between drill holes by h e l i c o p t e r .  Water 

r equ i r ed  during d r i l l i n g  t o  wash and cool t h e  diamond bit 

i s  u s u a l l y  obtained from a nearby lake  or  stream. Water i s  

forced down the hollow centre  of t h e  drill rods to pass 

across t h e  b i t  and r e t u r n s  t o  the surface  between  the drill 

rods and t h e  casing or  barehole wall carrying c u t t i n g s  from 

the b i t *  Such c u t t i n g s  may be c o l l e c t e d   a t  the s u r f a c e  as  

sludge and r e t a i n e d   f o r  l a t e r  analysis w i t h  cores. Where 

s ludge i s  not r e t a i n e d ,  water and s ludge may be a l lowed  to  

simply d r a i n  away from the d r i l l  ho le .  Where water is 

scarce, it may be r e c i r c u l a t e d   a f t e r  passing  through a drill 

water reclaimer, Water requirements  vary  from 7 t o  3 2  

l i t res  (1.5 to 13 gal) per minute when water i s  no t  re- 

c i r c u l a t e d .  

I n  permafrost   overburden, antifreeze may be added 

to drilling water to permit  c i r cu la t ion  of a co lde r  fluid 

and reduce melting of permafrost  cores.  O the r   f l u ids  such  

a s  kerosene may also be used. These f l u i d s  are r e c i r c u l a t e d  

after passing through a reclaimer. 

When drilling through h igh ly  permeable materials, 

a d d i t i v i e s  such as drilling muds may be mixed with  the 
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drilling f l u i d  to s e a l  off the drill hole and prevent fluid 

loss. I n  such cases the f l u i d s  used are r e c i r c u l a t e d .  

Badly f r a c t u r e d  rock is usually sealed by cementing. 

In  some a r e a s   b l a s t i n g  may be a necessary  ,part of 

d e t a i l e d  exploration a c t i v i t i e s .  

Mine and Mill Cons t ruc t ion  

Following location of a feasibly exploitable 

mineral body and the d e c i s i o n  t o  proceed w i t h  the operation, 

mine and m i l l  f a c i l i t i e s  would be required at the s i t e  of 

the ore body. 

Barqing and Staging.  Equipment and materials for 

facilities c o n s t r u c t i o n  would be barged into Baker Lake 

dur ing  summer. They would be offloaded and stockpiled there 

u n t i l  the following win te r .  

Winter Roads. Mate r i a l s  and fuel s t o c k p i l e d  a t  

Baker Lake would be t r a n s p o r t e d  over winter roads t o  the 

mine s i t e .  

Permanent Roads.  Permanent  gravel roads would be 

constructed  between landing s t r i p s  and borrow sources and 

t h e  mining complex. Uranium ore bodies of mineable grade 

often occur i n  scattered deposits s e v e r a l  kilometres apart. 



Although one such deposit may n o t  be s u f f i c i e n t  t o  support a 

mining operation, several similar d e p o s i t s  would; and t hey  

may be mi.ned i n  succession, with o r e   h a u l e d   t o  a cent ra l ly-  

located p rocess ing   p l an t .  This  method of operation r e s u l t s  

i n  a network of roads connect ing i n d i v i d u a l  mine s i tes  with 

the processing p l a n t .  

A i r c r a f t .  Aircraf t  would be r equ i r ed  to supply 

the mine s i t e  regular ly  du r ing  the c o n s t r u c t i o n  period. A 

1500  m ( 5 0 0 0  ft) a i r s t r i p  capable of handl ing jet a i r c r a f t  

would be required. 

Fuel  Storaqe  and Handling. Fuel for c o n s t r u c t i o n  

would be barged t o  Baker Lake i n  the summer and stockpiled 

f o r  later t r a n s p o r t  to t.he s i t e  by winter  road. On-site 

storage would also  be required. 

Camps. Approximately 200 men would be engaged i n  

si.te p r e p a r a t i o n  work for a one and a ha l f  year period and 

would be housed i n  a t r a i l e r  complex. 

S i t e  Preparation. S i t e  p r e p a r a t i o n  would be sche- 

duled for summer and would consist of c l e a r i n g  the s i t e   a r e a  

and   cons t ruc t ing  bu i ld ing  foundations and b u i l d i n g s ,  the 

a d i t  collar, accommodations, access roads ,  and an a i r s t r i p .  

Waste material mined from t h e  a d i t  would be used as fill f o r  

road and pad construction. I n s t a l l a t i o n  of p l an t  and 

equipment would cont inue  through the winter .  
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Tailings ponds are r equ i r ed  to ' r e t a in  process  mill 

effluent so that discharge of the e f f l u e n t  w i l l  no t  adversely 

a f f e c t  the natural environment. They may be cons t ruc t ed  

e i t h e r  by excavation of a non-watered area or they  may be 

developed from a small, natural   waterbody.  

Borrow Areas. Some granular material would be 

r equ i r ed  fo r  p r e p a r a t i o n  of mine and m i l l  f a c i l i t i e s .  If 

extensive roads are b u i l t ,  large quantities would be re- 

quired. A i r s t r i p  preparation may also require considerable 

volumes, b u t  no estimates of t o t a l  requirements. are avail- 

able. While borrow sources have n o t  been i d e n t i f i e d ,  

nearby eskers may be a l o g i c a l  source. 

Facilitv Construct ion.  Cons t ruc t ion  of the 

f a c i l i t y  would r e q u i r e  about  one and a half years. The 

basic mining and milling compound would be about 1 0  ha (25 

acres) i n  size and con ta in  the mine entrance,  c rushe r  and 

concentrator building, s t o r a g e  area, miners' change house, 

compressor house, machine shops, warehouse, o f f ice ,  and ore 

storage, loading,  and shipping f ac i l i t i e s .  

Mine and Mill Operation 

A uranium  mining and milling operation i n  the 

Baker Lake area is likely t o  process 910 tonnes (1000 t o n s )  

of uranium ore per day. The milling process is designed t o  



recover  uranium from the  ore in concentrations suitable fo r  

shipping.  Producing uranium mines i n  Canada t y p i c a l l y  mine 

ores con ta in ing  0 . 4  t o  0.6 pe rcen t  U 0 There are  a number 

of uranium-bearing  minerals ,   including oxides,  t i t a n a t e s ,  

and s i l i ca t e s  of uranium.  Recovery processes vary  somewhat, 

depending on the p a r t i c u l a r   o r e ,  

3 8' 

Presence of F a c i l i t y .  The basic mine and mill 

compound is about  LO ha (25 acres) i n  size, and would 

c o n t a i n   t h e  mine en t r ance ,  m i l l  ( c rushe r  and c o n c e n t r a t o r ) ,  

compressor  house,  machine  shops, warehouse, o f f i c e ,  and 

storage, l o a d i n g ,   a n d   s h i p p i n g   f a c i l i t i e s .  

Before the  ore can be chemical ly   processed i n  the 

m i l l ,  i t  must be crushed t o  a s u i t a b l e  s i z e .  Crushers 

reduce   the  ore t o  a f i n e  cons i s t ency ,  generating consider- 

able  dust. Fans draw t h i s   d u s t - l a d e n  a i r  o u t  of t h e  b u i l d -  

ing and  exhaust it ou t s ide ,   a l t hough  filters may be used t o  

trap d u s t  p a r t i c l e s   i n  the exhaust  before it passes o u t  of 

t h e   b u i l d i n g .  A c e r t a i n  amount of no i se  w i l l  be associated 

w i t h  the p r o c e s s i n g   f a c i l i t i e s .  

The crushed ore then passes through a series of 

chemical   and  nechanical   processes  to recover  the uranium. 

While  the exact processes  are t a i l o r e d   t o   e a c h   s p e c i f i c  ore, 

r eagen t s  used i n  a typical  ac id- leach  process inc lude  the  

fo l lowing:   su lphur ic  acid for leaching,  sodium chlorate OK 

c h l o r i t e  a s  an ox id iz ing  agent, lime as a n e u t r a l i z e r ,  

sodium  hydroxide or magnesia as a p r e c i p i t a t o r ,  s a l t  f o r  i o n  

exchange,  and  other  reagents in small amounts. 
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A mill processing 910 tonnes (1000 tons) of ore  

per day might use 14,500 tonnes (16,000 tons) of chemicals 

annually, including su lphur  for acid making. 

Communications  will be established  through an on- 

site satellite earth station. 

Camps. A total of 250 t o  300 men may be employed 

i n  a mine-mill operati.on processing 910 tonnes (1000 tons)  

of ore per day. It is anticipated t h a t  the camp would be 

included  within the mi.ne and m i l l  compound. 

Winter Roads. Materials and f,uel stockpiled at 

Baker Lake may be transported over winter roads to the mine 

s i . t e  . 

Permanent Roads. Permanent roads would be used 

to transport ore between scatte.red mining f a c i l i t i e s  and the 

mill if the mining operation requi.red development in t ha t  

manner. If a permanent road joined the Baker Lake staging 

area and a mine, materials and f u e l  would be transported on 

it. 

Aircraft .  Jet a i rc raf t  (Boeing 737 or  equivalent) 

would be scheduled  weekly to rotate. crews, transport 

supplies, and t ranspor t  the concentrated ore or "yellowcake" 

to Baker Lake or elsewhere. 
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Fuel and Chemical  Storage and Handling. Fuel 

would be required fo r  power  generation  at  the  mine and mill 

s i t e  and to operate mining  equipment, A 5000 kW generator  

on s i t e  consumes about  9 million  litres ( 2  million g a l )  of 

f u e l  y e a r l y ,  while equipment may consume an additional 4 . 5  

million litres (1 million gal) yearly. Storage  facilities 

would be required fo r  these amounts of f u e l .  Storage 

f a c i l i t i e s  would a l s o  be required f o r  t h e  considerable 

quantities of chemicals and sulphur  used in  the m i l l i n g  and 

refining processes. 

Acid Plant. Large quantities of sulphuric acid 

axe used i n  uranium recovery, As an example, processing 910 

tonnes (1000 tons) of ore per day using 5 kg of acid per 

tonne (10 lb pes t on )  would require 4 5  tonnes ( 5 0  tons) of 

acid per day (assuming no acid reclamation). Rather than 

stockpile such large quantities of acid, many operations 

manufacture acid from su lphur  in a c o n t a c t  acid plant .  

Emissions from  this process i nc lude  heat, which is sometimes 

used to heat b u i l d i n g s  and produce steam, and su lphur  

dioxide. Emission control devices are required if su lphur  

d ioxide  i s  to be prevented from escaping to the atmosphere, 

A stockpile of su lphur  would be required i f  an acid  plant 

were used.  

Water Supply. Ore processing for the proposed 

mill o p e r a t i o n  may require  approximately 2300 lk t res  ( 5 0 0  
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g a l )  of water per  minute. Some of this may be drawn from 

the  tailings pond as clarified  effluent w i t h  the remainder 

being  fresh  water.  Depending on t h e  location of the mine, 

mill, and camp re la t ive  to the source of fresh water, an 

aboveground p ipe l ine  may be required  to bring t h e  water to 

the  facility  compound. 

T a i l i n g s  and Wastes. The pH of tailings from 

typical plants is raised, u s u a l l y  to a range of 8 to 10, 

before d i s c h z g e  to a tailings pond by us ing  slaked lime  and 

ground limestone. A high alkalinity is necessary  to pre- 

cipitate  heavy  metals from the tailings. The tailings 

l iqu ids  normally contain  high concentrations of d i s s o l v e d  

minerals. 

Clarification of tailings effluents is obtained by 

passing them through  one or more secondary ponds f o r  settle- 

ment. Barium chloride,  added as the effluent is passed to 

the  secondary  stage, causes radium to precipitate in the 

secondary  pond. Many operations discharge  secondarily- 

treated  effluents  to  nearby surface waters, although some of 

the treated effluents may be re-used in t h e  mill. 

Tailings  ponds vary  in s i z e  depending on the 

amount of tailings  discharged per day and the t o t a l  amount 

of solids the pond must eventually contain. A t yp ica l ,  

long-term operation may require a pond 240 ha (600 acres) or 

more in size. Seepage of tailings effluents may be a pro- 

blem if pond dikes are permeable. Many operations r e l y  on 

ore slimes discharged i n t o  the pond to seal dikes. 
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It i s  a n t i c i p a t e d  that sewage w i l l  be discharged 

into t a i l i n g s  ponds. Combustible garbage w i l l  be burned 

and non-combustible garbage will be bur ied  or flown o u t  of 

t h e  mine site. 

POLAR GAS PROJECT DESCRIPTION 

The proposed Polar Gas p i p e l i n e  w i l l  carry n a t u r a l  

gas from the Arctic  Islands south  about 3700 km (2300 mi) to 

connect wi th  the existing TransCanada Pipelines transmission 

system. The gas will be c h i l l e d   t h r o u g h  areas of cont inuous 

pefmafrost. The route of t he  107-crn (42-inch) diameter, 

fully-buried p i p e l i n e  crosses the  Baker Lake study area i n  a 

nor th-south   d i rec t ion ,  passing just west of the Baker Lake 

hamlet.  (Location of the proposed r o u t e  i s  shown on 

Map 13.) 

Desian  and  Plannina 

Logistics, Const ruc t ion  of a gas p i p e l i n e  down 

the west s i d e  of Hudson Bay presents problems i n   l o g i s t i c s  

and cons t ruc t ion   p l ann ing .  Limited access t o  the proposed 

r o u t e  and a shor t  marine shipping season complicate  movement 

of materials and c o n s t r u c t i o n  scheduling. 

V i r t u a l l y  all materials, equipment, and f u e l  re- 

qu i r ed  for c o n s t r u c t i o n  of 930 km (580  miles) of p i p e l i n e  i n  

the Baker Lake r eg ion  will be t r a n s p o r t e d   t o  a s t a g i n g   p o i n t  
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on Baker L a k e .  The Hudson Bay shipping  season f o r  uns t rength-  

ened   vesse ls  i s  about t h r e e  months, al though use of v e s s e l s  

with ice-breaking capability would extend it somewhat, The 

nav iga t ion  season for B a k e r  Lake is about the same as f o r  

Hudson Bay. 

Chesterfield Inlet provides sane restrictions on 

vessel draught  (Regina Narrows is 7 m ( 2 3  f t )  deep) and 

p r e s e n t s  numerous hazards t o  shipping. For t h i s  reason, 

Polar Gas has elected to construct central t r a n s f e r  faci-  

lities a t  the s e t t l e m e n t  of Chesterfield In le t  where  large 

ocean-going sh ips  and barges w i l l  offload their  cargoes for 

later t r a n s p o r t  by barge through Chesterfield I n l e t  to Baker 

Lake. A t  p r e s e n t ,   n e i t h e r   C h e s t e r f i e l d  I n l e t  nor Baker L a k e  

has a s u i t a b l e  wharf, and incoming ships must anchor o f f -  

shore  and lighter f r e i g h t   a s h o r e .  Construction of wharves 

will be required,  with start of wharf construction preceding 

arrival of f r e i g h t  by at least one and possibly t w o  y e a r s ,  

Polar Gas will construct barge offloading and 

staging facilities a t  t h e  western end of Baker Lake t o  

receive and  store materials barged from the C h e s t e r f i e l d  

Inlet central  t r a n s f e r  point. A permanent gravel  road will 

be cons t ruc t ed  from the stockpile site to the pipeline 

right-of-way for year-round movement of materials. Access 

along the pipeline right-of-way w i l l  also be by permanent 

g r a v e l  road. 

The no r the rn  ,Hudson Bay reg ion  i n  which the  study 

area is located will receive most of the required pipe,  f u e l ,  

and o t h e r  material (estimated a t  5 9 5 , 0 0 0  tonnes ( 6 5 5 , 0 0 0  
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t o n s )  ) in the second, t h i r d ,  and f o u r t h  years of construc- 

t i o n .  In addition,  large  amounts of equipment will be 

required in a l l  five years in which construction is 

scheduled. 

Schedule. The proposed  construction  schedule has 

been formulated around  prevailing  climatic  conditions f o r  

each  construction spread. During the coldest time of year, 

Polar Gas proposes to cease construction,  resuming with the  

r e tu rn  of warmer  weather. For t h e  Baker Lake area, opera- 

t i o n s  w i l l  be suspended from mid-November until the end of 

March.  There  are three sections of two construction  spreads 

located wi th in  the study area. 

Most pipeline  project  activit.ies  will be conducted 

during  the June to September period,  although timing of . 

given  project  activities will vary somewhat w i t h i n  different 

spread sections.  Right-of-way  grading and work pad prepara- 

t i o n  are t h e  only  activities  scheduled for before (April and 

May) and after (October and November) the main  construction 

season. The Kazan River c r o s s i n g  will  be  built  between June 

and October, while work on the Thelon  crossing is scheduled 

far July to November. 

The potential impact matrix (Fig. 7.1) provides a 

break-down of activities  comprising  construction and opera- 

t i o n  of the  proposed Polar Gas pipeline. Each of these 

activities is briefly  discussed in the following section. 
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P r e c o n s t r u c t i o n  Surveys 

Various su rveys  w i l l  p recede  c o n s t r u c t i o n  of 

support  f a c i l i t i e s  and the p i p e l i n e  in order that informa- 

t i o n  fo r  final des ign  may be obta ined .  

,- 

I 
Camps. Camps housing precons t ruc t ion  crews w i l l  

vary in s i z e  depending on i n t e n s i t y  of work. Crews of L O  to 

50 men involved i n  location surveys and exploratory drilling 

will be housed i n  portable camps to allow them to move along 

the right-of-way. 

A i r c r a f t .  Aircraft, particularly hel icopters ,  

will be used extensively by survey and exploration crews to 

transport men and supplies. A t  least one helicopter w i l l  be 

based i n  each camp. 

Fuel Storage and Handling.  The l imited fuel 

required for  surveys and dsilling’activities w i l l  g e n e r a l l y  

be transported in small quantities i n  drums. 

Survey Activities, In the study area, absence of 

the need to prepare a c u t  l i n e  may speed s u r v e y   a c t i v i t i e s ,  

but loca t ion  of t h e  survey line on the  ground can be a 

problem. Monuments or t r i pods  w i l l  have t o  be constructed 

a t  survey p o i n t s  t o  allow l o c a t i o n  of survey   l ines .   Such  

markers must be of sturdy c o n s t r u c t i o n  to withstand weather 

extremes. As no right-of-way d e f i n i t i o n  i s  required fo r  
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clearing, surveys will only be r u n  to.  establish  the pipeline 

centre line and ascer ta in  terrain  features. 

Surveys will a lso  be  required  to  determine loca- 

tion and s i t e  layout  of t h e  following  facilities:  access 

roads, stockpile sites, camps, sewer and water systems, and 

buildings. Surveys to determine the location of boreholes 

for  subsurface  investigations  will also be required. 

Subsurface investigations  are  necessary  to deter- 

mine s o i l  type and ice  content for  design of buildings and 

the pipeline, and to determine  available  quantities  and 

grades of potential borrow material. 

Where bedrock is  near the surface and ample 

supplies of granular material are available,  exploratory 

drilling may be minimal.  Areas of deep overburden with high  

i.ce content  and scarce borrow material,  however,  will 

require more extensive  drilling. 

Support Fac i l i t i e s  Construction 

Pipeline  construction  will  be  preceded by con- 

struction of support  facilities,  including  storage areas,  

warehouses, wharves, f u e l  tanks,  airstrips, roads, and main 

construction camps and offices. 

Camps. Camps housing  support  facilities  construc- 

tion crews will be considerably larger  than those f o r  pre-  

construction crews. Housing 100 to 600 men, these camps 
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will generally remain in place for at l east  one. Some, 

such as the  one required  for  wharf construction at the   Baker  

Lake s t ag ing  site, will remain in  place until the  pipeline 

is completed. That camp will  house 600 men during f a c i l i -  

t i e s  construction and 250 dur ing  receipt of p i p e l i n e  

materials. 

Borrow operations and road construction crews will 

be housed in camps of up t o  100 men. Generally two such 

camps will be located i n  each spread section. These camps 

will be in operation one year before pipelaying begins in a 

spread section, and move to the next spread section the  

following yea r .  

Fuel Storage and Handling. Fuel requirements for 

support f a c i l i t i e s  construction will be g r e a t l y  increased 

over those fo r  pre-construction. Storage f a c i l i t i e s  for 

much larger amounts of fuel (up t o  9 million l i tres o r  2 

million gallons) will be constructed at the Baker Lake 

s taging s i te .  

Barging and Staging.  Materials will be barged 

from the central  transfer p o i n t  on Chesterfield Inlet t o  the 

western end of B a k e r  Lake. There is a possibility t h a t  

icebreakers will be used ta lengthen the shipping season. A 

storage yard, warehouse, and wharves will be c o n s t r u c t e d  at 

the Baker Lake s t a g i n g  site. 
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Borrow Areas. Granu la r   ma te r i a l  will be r equ i r ed  

for building access  roads, station pads, and airstrips and 

for manufacturing  foundation  concrete  and  pipe weights. 

While  borrow sources have n o t  y e t  been identified, nearby 

eskers may be a logical choi.ce. No e s t i m a t e s  of borrow 

requirements are  y e t  available. 

Roads and Pads. Virtually a l l  access roads will 

be cons t ruc t ed  of granular m a t e r i a l .  There will be roads 

from borrow areas t o  s t a t i o n  s i tes ;  from s t a t i o n  s i t e s  t o  

airstrips, garbage dumps, and sewage lagoons; and from t h e  

Baker Lake s t a g i n g   a r e a  t o  the right-of-way and along t h e  

right-of-way. 

Compressor stations will r e q u i r e  construction of 

b u i l t - u p  gravel pads. Size of these pads i s  not known a t  

present, a l though i t  i s  a n t i c i p a t e d  that t hey  may be fairly 

l a r g e  and r e q u i r e  large amounts of g ranu la r  material. 
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A i r c r a f t .   A i r c r a f t  w i l l  be used t o  transport men 

and supplies to the  sites where support f a c i l i t i e s  w i l l  be 

constructed. Two a i r s t r i p s  will be cons t ruc t ed  within t h e  

s tudy   a r ea ,  one a t  the compressor s t a t i o n  s i t e  west  of P i t z  

Lake and one a t  the Baker Lake s t a g i n g  s i t e .  Each a i r s t r ip  

will be 1800 m ( 6 0 0 0  f t )  long,  and capable of h a n d l i n g   j e t  

aircraft. 



Communication  Towers.  Communication  towers  will 

be erected  at each compressor  station site and  at several . 

intermediate si.tes to facilitate  communication d u r i n g  con- 

struction and operation. S i z e  of the towers is n o t  pre- 

sently known. 

Pipeline  and  Station Construction 

Borrow Areas. At present, borrow  requirements f o r  

pipeline construction have not been  defined nor have borrow 

sources. Material  from large eskers, common i n  much of the 

study area, may be used. Where large  amounts of borrow 

material  are required, borrow  operations and stockpiling may 

start well in advance of construction. 

Plainline  Construction.  Mainline  construction 

c o n s i s t s  of a variety of separate  activities,  outlined 

below. 

The work area of the right-of-way will  be levelled 

using a cut and fill method to provide a level surface for 

movement of equipment. Rock outcrops will be removed by 

ripping or b l a s t i n g .  The levelled surface w i l l  receive a 

final  grading. 

Pipe will be transported  from  stockpiles  to the 

right-of-way where it will be unloaded  and  strung out along- 

side  the  centreline. 

In areas where the pipeline  is  to be ditched and 

f u l l y  buried, the d i t c h  will be excavated to a depth of 
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about 2 . 1  m ( 7  ft) and a width of 1 . 5  t o  1 .8  m ( 5  to 6 ft). 

Ditching methods w i l l  vary -- d i t c h i n g  machines will be used 

i n  areas of f ine-grained so i l s  and backhoes i n  dense ,  

boulder-strewn soils. Solid rock areas will be blasted, and 

the broken rock  excavated by backhoe. Ice-rich, permafrost  

s o i l s  may be difficult t o  excavate w i t h o u t   b l a s t i n g .  

Where the  ditch i s  excavated in s o l i d  rock or 

where the   d i t ch   bo t tom i s  i r r e g u l a r ,  a layer of bedding 

ma.teria1 will be placed in the bottom of the  d i t c h  p r i o r  t o  

p i p e l a y i n g .  

After the pipe  i s  ben t  to conform to the shape of 

t.he d i tch   bo t tom,  it will be al igned  and welded t oge the r .  A 

cleaning and pr iming  operat ion  fol lowed by c o a t i n g  and 

wrapping w i l l  complete the assembly  process and t h e  pipe  will 

be lowered i n t o  the d i t c h  by crawler t r a c t o r s  equipped with 

side booms. 

Where the material is s u i t a b l e ,   n a t i v e  backfill 

w i l l  g e n e r a l l y  be used wi th  some select  backfill used i n i -  

t i a l l y  to prov ide   p ro t ec t ion  f o r  t h e  p i p e  c o a t i n g .  Where 

n a t i v e  material i s  t o t a l l y   u n s u i t a b l e ,  select material will 

be used e x c l u s i v e l y .  Rockshield w i l l  be used where  necessary. 

Concrete w i l l  be r equ i r ed  for building foundations 

and floors, machine bases, and p i p e l i n e  weights .  Ideally, 

t h e  batch p l an t  would be l oca t ed  close to a borrow source 

and c l o s e   t o   t h e  area where t h e   c o n c r e t e  w i l l  be used. 

S ince  most of the conc re t e  used will be f o r  c a s t i n g  p i p e l i n e  

weights,  the weight-cast ing area w i l l  be l oca t ed  near t h e  
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batch p l a n t .  In addition to granular material, a source of 

water i s  required for  conc re t e  batching. 

Major river c r o s s i n g s  are normally i n s t a l l e d  by 

specially equipped crews s e p a r a t e  from mainl ine construction, 

whereas  minor r iver  crossings are ins t a l l ed  as encountered 

by mainl ine crews. I n  general, both types of crossing 

involve t renching of the river bed, installatFon of a 

weighted  pipe,  and subsequent backfilling. 

Trenching and p ipe lay ing  across major r i v e r s  may 

be accomplished by various means depending on t h e  r ive r  

bottom material and t he  time of year p ipe lay ing  takes place. 

Crossings installed i n  summer may be constructed from berms 

b u i l t  in the river to provide a working susface fo r  equip- 

ment. Dredges may be used fo r  t r e n c h  excavation where river 

bottom materials permit. Pipe  may be pla.ced in t h e  trench 

by barge or by pulling from t h e  opposite bank, A l l  river 

c r o s s i n g s  in the study area are scheduled for summer con- 

struction. Dual pipe  crossings w i l l  be constructed on 

Thelon and Kazan Rivers, with single crossings at all 

o t h e r s .  

Because the gas  w i l l  be c h i l l e d ,  an insulating 

sleeve may be required on underwater p i p e  sections to limit 

formation of i c i n g s  on river bottoms and on lake crossings. 

A t  t h e  conclusion of pipe l ine  construction, con- 

struction forces and equipment will be demobilized. As 

cons t ruc t ion  crews will be completing the spreads farthest 

from their  o r i g i n a l  s t a g i n g  p o i n t s ,  demobilization  routes 
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may not be the same as the o r i g i n a l  route of entry. It is 

expected t ha t  some demobilization may s t i l l  occur through 

Bakes Lake. 

Testinq. Following backfilling, the pipeline will 

be pressure tested, using air, water, or a water-methanol 

mixture. Water is of t en  preferred,  with heated  water or a 

water-methanol  mixture used to prevent freezing where the 

ground temperature is below O°C (32OF) . 
The pipeline will be tested in short  sections of 

16 km (10 mi) or less. T.he liquid test medium can be re- 

covered to be used again on the next sect ion,  although only 

the water-methanol mixture is normally re-used. Water is 

normally discharged into  the nearest watercourse. 

The volume of water required f o r  testing is 

approximately 900,000 l i t r e s  per km (320,000 gal  per mi) 

of p ipe l ine .  

Compressor Stations.  Compressor  stations will be 

constructed at locations which will allow  maximum efficiency 

of the system as a whole-. Situated 80 to L O O  km ( 5 0  to 60 

mi) apart, these stations compress and chill the gas us ing  

compressors  and chilling u n i t s  fueled by n a t u r a l  gas. 

There are three compressor stations proposed 

within  the  study area,  Only one, wes t  of Pitz Lake, will be 

constructed pr ior  to  system  startup,  and the others  at some 

time in the future. 
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S t a t i o n  construction will continue  year-round and 

r e q u i r e  supply by aircraft. All-weather  access roads w i l l  

be cons t ruc t ed  t o  t ransport   equipment  and fuel t o  t he  s i tes .  

Roads and Pads. Polar Gas proposes t o  c o n s t r u c t  

a gravel access road along the  r ight-of-way. Road crews 

working i n  advance of pipeline c o n s t r u c t i o n  w i l l  c o n s t r u c t  

t h e  road required for  the  nex t   s eason ' s  pipelaying opera- 

t ions.   While  road des igns  are  unavailable, a typical 7-rn 

(24 - f t )  wide grave l   road   wi th  an average   th ickness  of 

0.6: m (2 ft) will require about 5000 m per km (10,500 

yd per mi) of gravel.  

3 

3 

A permanent bridge across the Thelon River i s  

planned to carry year-round t r a f f i c .  

Camps. P i p e l i n e   c o n s t r u c t i o n  camps w i l l  house up 

t o  900 men and generally be located near the centre of a 

spread s e c t i o n .   S i n c e   t h i s  location may n o t  coincide with 

the l o c a t i o n  of the cornpressor s t a t i o n  in t h a t  spread section, 

a s e p a r a t e  150-man camp could be required for compressor 

s t a t i o n  construction. TWO 100-man camps w i l l  be required 

for borrow operations and road building. 

Fuel Storage  and Handling. Up t o  4 5  m i l l i o n  

l i t res  (10 m i l l i o n  gal) of fuel will be stored at the Baker 

Lake s t a g i n g  site. Tankage will be required for storage 

along wi th  wharf f a c i l i t i e s  far  offloading barges. 
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A i r c r a f t .  A t o t a l  of about. 30 a i r c r a f t  w i l l  be in 

use  along the e n t i r e  p i p e l i n e  route to t ranspor t  men, 

s u p p l i e s ,  and food during c o n s t r u c t i o n .  Gravel airs t r ips  

1800 m (6000  f t )  i n  length w i l l  be cons t ruc ted  a t  each com- 

pressor station s i t e  and some s t a g i n g  si tes for jet a i r -  

c r a f t .  A i r s t r i p s  w i l l  be equipped  with  the necessary 

beacons and l i g h t s  t o  permi t  Instrument F l i g h t  Rating (IFR) 

operat ions.  

ODerations and  Maintenance 

I t  is assumed that the Polar Gas p i p e l i n e  system 

w i l l  be operated from a remote c o n t r o l   c e n t r e .  

Ground T r a f f i c  and Road. Ground patrols by four -  

wheel d r i v e   v e h i c l e s  w i l l  carry o u t  close i n s p e c t i o n s  on an 

annua l   bas i s .  Road designs are n o t  y e t  a v a i l a b l e ;   n e i t h e r  

i s  information on  whether t h i s  road w i l l  be used by non- 

p i p e l i n e - r e l a t e d   t r a f f i c .  

Aircraft. Routine  pi .pe1ine  inspect ions w i l l  be 

c a r r i e d  o u t  by l o w - f l y i n g   a i r c r a f t  once or twice a month. 

These i n s p e c t i o n s  w i l l  be of both the  r ight-of-way and t h e  

compressor stations. 

P i p e l i n e .  The pipeline will be bur i ed  fo r  i t s  

e n t i r e   l e n g t h ,  w i t h  the possible exception of an overhead 

crossing of Thelon  River. 



Compressor Stations. Compressor stations will 

f u n c t i o n  automatically without  supervisory personnel. A 

sufficient supply of spare parts, materials, and adequate 

equipment w i l l  be a v a i l a b l e  at compressor s t a t i o n  s i tes  and 

other strategic places to allow f o r  rapid station and 

p i p e l i n e  repairs. 

Operating compressor s t a t i o n s  will generate noi.se, 

emissions and heat. Operating noise levels will be i n  the 

range of 60 to 7 0  dbA at the station fence l i n e .  S t a t i o n  

blowdown noise may be as high as 140 d m ,  although silencing 

may reduce t h i s  i n t e n s i t y   t o  about 80  dbA. 

S t a t i o n  emissions w i l l  inc lude  unburned hydro- 

carbons; oxides of n i t r o g e n ,  carbon and sulphur; and water 

vapour . 
Heat produced by a number of pieces of equipment 

in the stations (such as t u r b i n e s ,  chilling units, and 

compressors will probably be exhausted to the ais. 





ENHANCEMENT OF BENEFITS FROM RENEWABLE RESOURCE HARVEST 

Study terms of reference, incorporated at the 

request of local residents, required tha t  we examine means 

whereby benefits from renewable resource harvest might be 

enhanced. Inquiries were made of local residents to as- 

certain more precisely the types of enhancement envisaged. 

Relocation of the Rankin I n l e t  f i s h  cannery to 

Baker Lake and a s s i s t a n c e  to trappers were the only means of 

enhancement identified by local  residents and our  a t t e n t i o n  

is focussed primarily on these two issues. We do, however, 

offer suggestions about t w o  other  means of enhancement which 

may merit  examination:  developing tourist sport fisheries 

and using caribou hides fo r  manufacturing f i n e  q u a l i t y  

leather goods. 

ANALYSIS OF FISH CANNERY 

Until recently a f i s h  cannery was operated i n  

Rankin I n l e t .  This  section presents an analysis of the 

potential for a similar project in Baker Lake. 

Little information was available regarding market- 

i n g  experience of the Rankin I n l e t  cannery. Therefore, 

while we did consider the limited i n f o m a t i o n  that was 
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indicat ive  of the  po ten t i a l  for marketing f ish products  from 

Baker Lake, this analysis gives greater emphasis to cos ts  of 

production. 

We assume t ha t  product ion  would involve t h e  canning 

of lake t r o u t  and whitefish in 7 3/4 02 (220g) cans. We 

further assume tha t  capital equipment and other  methads of 

production t h a t  were employed in the Rankin Inlet cannery 

would a l so  be employed in a Baker Lake cannery. I n i t i a l l y ,  

our appraisal is made in a private accounting framework, 

which implies t h a t  the project must at l eas t  break even in 

terms of revenues and costs. We a l so  offer a brief appraisal 

within a public accounting framework. 

Production Costs 

Table B.1. presents a summary of estimated costs 

for producting canned fish i n  Baker Lake. Fixed and variable 

cost data were compiled in the manner described below. 

Fixed Costs 

Fixed cost estimates are based on estimates of 

current replacement cos ts  for a building and  machinery 

similar to t h a t  of the Rankin Inlet cannery. In calculating 

capital cos ts  for this project, we assumed t h e  b u i l d i n g  and 

machinery to be fully depreciated  after 20 years and 10 

years r e s p e c t i v e l y .  The average fixed  cost per unit of 
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Table B.1. Projected cestt for a Baker  Lake fish cannery. 

A. Fixed Costs p e r  annum Per unit of output 
200.000 # 250,000 # 

1. 

2. 

3. 

4. 

5. 

building depreciation 
@ 5% 1 (includes 
maintenance 
equipment  depreciation 
@ 10% 1 (includes  main- 
tenance and repairs) 
equipment  leasing 
(capping  machines) 
management and adminis. 
tration 
annual  startup  and 
closedown of plant 

Totals 

0.  Variable Casts 

1. payment to  flshermen 
2. transportation (fish camp to plant) 
3: plant labour 
4. packaging  materials 
5. other production costs (fuel, 

ingredients, etc.) 

Toral 

$ 4,200 $ 0.021 $ 0.017 

See Tabla 8.2 for details. 

* Assumes that 1 Ib. (.45 kg) of fish (round weight) is  
equivalent to one 7 % oz (220 g) can of product. 

14,600 0.073 0.058 

7,000 0.035 0.028 

25,000 0.125 0.1 

5,000 0.025 0.02 

$ 55,800 $ 0.28 $ 0.23 

Per unit of output 2 

$ 0.55 
0,13 
0.35 
0.08 

0.05 

$ 1.16 



product was calculated for two L-evels of o u t p u t  -- 200,000 
and 25a,Q,OQ cans per: annum. These two levels o f  o u t p u t  

reflect  the average annual ou tpu t  of the Rankin I n l e t  cannery 

(NWT Gavernment, Department of Economic Development f i l e s ) .  

Because we are not  aware of any detailed marketing and 

production surveys t h a t  may have been  done, we have assumed 

t h a t  ou tpu t  from a Baker Lake cannery would not be sign- 

ificantly higher than t h a t  on the  Rankin I n l e t  cannery. 

Besides, it is doub t fu l  that f i s h  could  be harvested  econ- 

omically i n  sufficient quantities to expand output sign- 

ificantly  beyond the level of 250,000 cans p e r  annum. 

Building. The minimum size of building  required 

for a cannery project would be about  2400  square fee t  ( 2 2 0  

square metres). The  initial o u t l a y  fo r  a building would be 

about $84,000 assuming construction costs in Baker Lake are 

approximately $ 3 5  per square foot  ($380 per square metre) 

(W. D i l k ,  Fisheries and Marine Service, personal communication). 

If t h i s  is fully d e p r e c i a t e d  after 20  years, the annual  

depreciation allowance (which includes maintenance) would be 

about $4200 annually (Table B . l ) .  

Equipment and Other Fixed Costs .  An itemized list 

of required equipment is presented in Table B.2 (NWT Govern- 

ment, Department of EconomiG Development f i l e s ) .  The cost 

of purchased equipment (I?. Dilk, personal communication) 
plus a 10 percent allowance for miscellaneous equipment and 
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Table B.2. Building and equipment costs for a Baker Lake fish cannery. 

A. Building 

B. Equipment 

1. smoke house 

2. steam boiler progress 

3. retort 

4. labeling machine 

5. stainless  steel table 

6. thawing  table 

7. stainless  steel soup kettle 

8. air compressor 

9. mixer 

IO. steamer 

11. spread filler 

12. conveyor belt 

13. speed scales 

14. can washers 

15. skinning machine 

16. filleting machine 

17. clothes washer 

18. clothes dryer 

19. steamer 

20. stainless  steel wheel tub 

21. freezing units 

22. miscellaneous 

$ 84,000 

TOTAL 

2 9 7  

15,000 

18,000 

13,000 

6,000 

5,000 

2,000 

3,000 

1 ,ow 
4,500 

2,500 

7,000 

4,400 

4,5m 

5,500 

3,500 

6,000 

500 

500 

300 

500 

30,000 

13,000 

$ 230,000 



contingencies  totals about $146,000. If this  equipment is 

fully depreciated  after 10 years, the annual depreciation 

(and maintenance) allowance is about $14,600. Equipment 

leasing and management  costs  about $7000 and $25,000 each 

year. A conservati,ve estimate for plant s t a r t u p  and closedown 

cost is about $5000 (Table B . 1 ) .  

Variable Costs 

Payment to fishermen. It has been indica.ted to us 

that  payments to fishermen would be approximate,ly $0 .35 / lb  

($0.75/kg) round weight, if the government supplied a l l  

equipment, or $0.55/lb ($1.20/kg) round weight, if the  

fishermen supplied  their own equipment (G. L e G a l ,  personal 

communication). Since this analysis attempts  to account f o r  

a l l  costs of product ion,  the l a t t e r  figure, $0.55/lb, is the 

appropriate  choice here. 

Transportation. The freight rate for a T w i n  Otter 

a i r c ra f t  is currently $2.40/mi ($1.50/km) (Lambair, personal 

communication). If we assume an average load of 2 8 0 0  lbs 

(1300 kg) and an average round trip distance of 150 mi 

(95 km) between Baker Lake and potential  outlying fish camps, 

average  transportation costs would be about $0.13/lb ($0.29/kg) 

round weight. 

The above estimates of costs f o r  payments to 

weight. Since 1 lb ( 4 5 4  g )  round weight y i e l d s  about one 
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7 3 /4  oz C2201, g )  can o f  product (NWT G.o,vemnent, personal 

communication), ,the. cost of ob ta in ing  fish would be abaut 

SQ.68 per can. 

Other Variable Costs. The costs for plant  labour, 

packaging materials, and other  production costs  listed in 

Table B . l  were determined from finanacial statements provided 

by the Department of Economic Development, NWT Government. 

Economic Appraisal. We can calculate from Table 

B . 1  t h a t  production  costs for a 7 3/4 oz ( 2 2 0  g) can of fish 

would be in the order of $1.39 if total output is 250,000 

cans, or $1.44 if t o t a l  output is 2000,000 cans. 

These estimates are given f.0.b. Baker Lake. Other 

costs which would be added in order to determine the price 

to the final consumer aye transportation to southern Canada 

and wholesale and retail markups. 

Having established rough estimates of production 

c o s t s  for canned fish products from Baker Lake, marketing is 

examined to determine the attractiveness of such a project 

f o r  private investment. 

The limited information that is available suggests 

that attempts to market canned fish from Rankin I n l e t  were 

n o t  particularly successful. After 3 years of steady decline, 

the price paid by a Vancouver wholesaler for a 7 3/4 oz 

can f.0.b. Rankin I n l e t ,  reached a bottom of $0.78  per can 

in 1 9 7 7  (A.  Normand, International Importers Limited, Vancouver, 

Personal comunica t ion) .  If a Baker Lake cannery wexe -to 

Sell  all that it produced at this price, there would be a 

substantial def ic i t  incurred by the operation. 
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Recalling OUT earlier estimates of product ion  

costs. ranging from $1.39 .to $1.44 p e r  unit, we can est imate  

the def i c i t  i ncu r red  (or the subsidy which would he necessary) 

p e r  can. This would be approximate ly  $0.61 t o  $ 0 . 6 6  per 

7 3/4 oz can. The t o t a l  d e f i c i t  or necessary subsidy would 

range from approximately $132,000 to $152,50Q per annum. 

Further, if transportation  costs t o  a southern 

market average $0.05 per  unit, and a 15 percent markup is 

applied at both the wholesale and retail levels, the final 

price to consumers could range from $1.90 to $1.97. This 

does not compare favourably with a substitute such as tinned 

salmon which has a curren t  price range from $1.00 to $1.40 

for a 7 3 /4  oz can. 

Discussion 

At the outset we stated that o u r  choice of accoun t -  

i n g  methods was that of a private accounting stance. In 

such a case, o n l y  those monetary costs incurred by the 

business and those monetary  benefits received are valid 

criteria to apply  when evaluating a project. It is e v i d e n t  

from t h e  preceding analysis t h a t  a f i s h  cannery a t  Baker 

Lake would not a t t r a c t  investment  funds u s i n g  these criteria. 

While the choice of a public account ing framework 

would n o t  alter o u r  op in ion  of this project, we note t h a t  

such a framework would permit one to estimate the true 

opportunity costs for inputs from a public p o i n t  of view. 

One could adjust labour cos ts  to r e f l e c t  t h e  high unemploy- 
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the reg ion  experiences chronic  unemployment. fn such a 

case, the total wage b i l l  would be of lesser importance. 

Rather, the opportunity cost, or the income foregone by 

labour (including other  wage income, transfer payments, or 

imputed income) in order to work on a public project, would 

Become the relevant c o s t  for inputs. 

This issue has more than an academic i n t e r e s t  

since  the choice of accounting framework can ultimately 

determine t w o  different, but correct, solutions to t h e  same 

problem. We  emphasize the differences between these t w o  

accounting methods here because  the e x t e n t  of government 

involvement in the Rankin I n l e t  cannery suggests that the 

correct accounting system should be from a public, rather 

than pr iva te ,  perspective. 

We suggest that in an analysis of a Bakes Lake 

f i s h  cannery,  the costs  for f i s h i n g  e f f o r t  a n d - p l a n t  labour  

a r e  the single most important items which should be a d j u s t e d  

to reflect t r u e  (or "social") opportunity cos t .  The prices 

of other inputs are determined in fairly w e l l  structured 

markets, and hence d i sc repanc ie s  between private and social 

costs would be far less s i g n i f i c a n t .  A f a i r  adjustment 

factor for t h e  costs of f i s h i n g  effort and p l a n t  labour 

might be i n  the order of SO percent of t h e  payments, although 

a more precise estimate could only be determined a f t e r  sub- 
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stantial. study.  if 50 percen t  i s  assumed to be reasonably 

accurate, payments. to fishermen lexclusive o f  equipment 

costs) and the p l a n t  lahour component o f  our cost estimate 

would be reduced by about S0.45 p e r  unit of output. This 

would reduce the soc ia l  opportunity cost o f  production to a 

range from about $0.94 to S0.99. These social opportunity 

costs  s t i l l  exceed the perceived market value of t h e  product  

($0.78) . 
The above estimates do not augur well f o r  a f i s h  

cannery at Baker Lake. It is readily apparent that a 50 

percent subsidy to plant labour’s and fishermen’s share of 

product ion costs would not reduce production costs enough t o  

y i e ld  a positive benefit. This f u r t h e r  suggests that the 

product ion  costs are fa r  more heavily weighted toward 

fac tors  which are imported from other regions, such as some 

transportation, c a p i t a l ,  wholesale, and r e t a i l  services 1- 

hardly what one would expect of a project intended to 

stimulate northern development. 

Conclusion 

On the basis of the information available we 

conclude that a f i s h  cannery at Baker Lake (or at Rankin 

Inlet) wauld be an i n s f f i e n t  allocation of public funds ,  

insofar as the expenditure i s  intended to stimulate economic 

development of this area. We suggest t h a t  a more worthwhile 

project should be much more intensive in loca l ,  ra ther  than 

Imparted, factors  of production. 
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ANALYST3 OF SPORT FXSHERY .POTEWT.XAL 

, .  

One alternative to a f i s h  cannery could be to en- 

courage development of a tourist sport fishery. Such an 

endeavour would offer the advantages of being intensive in 

the use of l oca l  resources while at the same time requiring 

little in the way of heavy capital investment (at l eas t  

compared to a fish cannery). There are indications that 

recreational fishing could be developed, as evidenced by The 

fact that more than 10,000 angling licenses wer'e sold in the 

NWT during 1974-75, and about 60 percent  of these were sold 

to non-residents. 

Given t ha t  Baker Lake presently has a well equip- 

ped, locally-owned h o t e l ,  a potential base of operations 

exists. Outcamp  fishing, using t e n t  camps, could be organized 

at relatively small cost. Given t h a t  many older local  

residents do not possess a working  knowledge of English, 

guid ing  and service opportunities associated with a tourist 

sport fishery would of necessity f a l l  to younger members of 

the community. We note  that access to char fishing is 

possible from Baker Lake. This constitutes a noteworthy 

marketing  advantage as few outfitters are in a position to 

provide access to char fishing opportunities. 
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TRAPPER ASSISTANCE PROGRAMS 

Several programs recently i n i t i a t e d  by the NWT 

Government could prove beneficial to Baker Lake trappers. 

outpost Camp Program 

The Outpost Camp Program provides an incentive t o  

those who wish to live on the land f o r  part or all of t h e  

year. Anyone e n t i t l e d  to hold a General Hunting License 

qualifies f o r  assistance under this program. The assistance 

available can i nc lude  funding f o r  transportation of residents 

and s u p p l i e s  to an ou tpos t  camp a t  the beginning of a hunt ing  

or trapping season, and return to the community at the end 

of t h e  season. Materials f o r  a one-room cabin are made 

available and hea t ing  f u e l  is provided. Loans can be obtained 

f o r  buying supplies. I n  addition, a first aid kit and a 

transceiver radio may be made available. A F i s h  and Wildlife 

Offices and nurse  make periodic visits to outpost camps. 

Trappers' Assistance Loans 

Another program undertaken by the  NWT Government 

is one which provides trappers' assistance loans. These are 

interest-free loans, negotiated through the F i s h  and Wildlife 
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8 Offic,er, t o  a maximum of $700. Loans are  repayable  within 

12 months w i t h  provision being made for uncontrollable 

circumstances. 

Trappers '  Incentive Grants  

A t h i r d  incentive to trappers  takes the form of a 

gran t  which is based on a percentage of the previous years 

trapping  income to a maximum limit of $3000. The minimum 

requirement f o r  application is t h a t  t rapping income must 

have been g r e a t e r  than $600 during the previous year. The 

c u r r e n t  subsidy rate is 15 percent which would give a maximum 

of $450 per trapper. Since fur sales can be shared among 

family members and p a r t n e r s ,  however, it is possible that 

more than the $450 maximum might be  obtained by an indivi- 

dual t rapper .  Outstanding trapper's loans,  as well as 

overpayments  from the Fur Marketing  Service (described 

below), are deducted from the subsidy. 

Fur Marketing  Service 

The Fur  Marketing Service was established by the 

NWT Government to  enable trappers to obtain a greater return 

from fur sales than could be obta ined  from traditional 

outlets. C u r r e n t l y ,  t h e  two major purchasers of furs in the 

NWT are the Fur Marketing Service (FMS) and the Hudson's Bay 

Company (HBC). To a lesser  extent trappers sell to indepen- 
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dent f u r  buyer's, or send the i r  furs direct1.y t o  southern fur 

auctions. 

In the N W  Fur Marketing Service, a Fish  and Wild- 

Life Officer can issue immediate payment of up to 75 percent 

of his estimated va lue  of a trapper's p e l t s  to a maximum 

payment of SlOQO. The p e l t s  are then  sent to auction which 

claims 7 percent of t o t a l  value a f t e r  sale. The remainder 

(93 pe rcen t  of auc t ion  value) is remitted to the N W  Government. 

The t r h p p e r  is then paid the balance owing him. Should the 

i n i t i a l  advance exceed the auction value, the trapper must 

reimburse t h e  N W  Government. Overpayments made by the Fur 

Marketing  Service are deducted from trappers' incentive 

grants to be received the  following year. 
\ 

The d i s t i n c t  advantage of the  Fur Marketing Ser- 

vice is t h a t  it generally offers a higher  r e t u r n  to trappers 

f o r  their  p e l t s .  Average prices f o r  a r c t i c  fox pelts i n  

Baker Lake during 1976-77 were $27.99 from the HBC, $ 2 8 . 7 9  

from independent fur buyers, and $49.38 from the FMS. 

Despite the higher r e t u r n  possible th rough  the  FMS, about  9 0  

percent of the f u r s  sold by Baker Lake trappers i n  1 9 7 6 - 1 9 7 7  

were sold t o  t h e  HBC (NWT F i s h  and Wildlife Serv ice  fur 

records) . 
Several reasons have been offered to explain why 

the FMS is being underutilized: 

a) While the HBC  offers full (but less) payment 
Immediately,  the FNS can only offer up t o  7 5  
p e r c e n t  of the estimated p e l t  value, to a 
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8 maxiwm of $5QQQ per trapper. The xenainder i s  

paAd aut after- the fur aucti ,on,  a process which 
can take up to tw months, given curren t  fur 
auct ion  schedules. some trappers feel that  this 
is too long to wait for full payment. 

The HBC i s  more convenient than the FMS since the 
Fish and Wrldlife Officer nay no t  be on hand when 
a trapper wishes to sell f u r s .  The FMS apparently 
also  discourages the sale of less than six pelts 
at any one time whereas the HBC will accept any 
quantity. 

The NWT Government  established the FMS as an 
alternate to the HBC and use of the service 
within a community may depend'to a considerable 
extent on local promotion and other local  variables. 

Many trappers apparently do not realize the d i f f -  
erence in prices offered by FMS and HBC. Several 
trappers we interviewed in Baker Lake were under 
the impression t h a t  the HBC offered a better price 
f o r  their pelts. 

Other reasons which are more d i f f i c u l t  to deal 
with include a f e e l i n g  of tradition associated 
with selling furs to the HBC and obligation to the 
HBC fo r  offering credi t  f o r  pre-season trapping 
preparations (E. Land, personal communication; 
study interviews). 

Conclusion 

It is our overall assessment that programs already 

in place to assist trappers are adequate. The f a c t  that 

trappers have not availed themselves of these programs 

perhaps  reflects on the effectiveness of communications wi th  

them and the manner in which they are implemented. 



CARIBOU HXDES FOR QUALITY LEATHER GOODS 

Converting hides i n t o  f i n e  q u a l i t y  Leather goods 

is the only opportunity we envisage for  potential enhance- 

ment of the already substantial benefits Baker Lake resi- 

dents derive from caribou harvest.  The concept is only 

outlined briefly here, time c o n s t r a i n t s  having  rendered a 

thorough analysis impossible. 

Basically, w e  envisage purchase of warble-free 

side panels of hides from local hunters. These would be 

received and stored in Baker Lake until such time as there 

were enough on hand t o  j u s t i f y  shipping them south to be tanned 

into  quality leathers. The tanned leathers could then be 

shipped back to Baker Lake for manufacture of handcrafted 

leather goods. We do not advocate establishing local 

tanning  facilities for the following reasons: a tannery 

would generate  little employment while  requiring considerable 

capi ta l  investment; it would be difficult to achieve the 

quality control and standards required i f  the  f i n a l  product  

is to command a premium price (we are informed that very few 

established tanners in North America can achieve the desired 

quality standards); and disposal of effluent from the process 

could cause environmental problems. 

The merits of the concept are four-fold:  it 

affords a market for a by-product of the caribou harvest; 

capital requirements  for establishing a facility to manu- 

facture quality handcrafted leather goods are relatively 
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m a l l ;  qualgty leather goods can be. shipped at a re1at.ive;ly 

economical, cost; and the product hqs a high market value 
\ relative to size and weight. 

Potent ia l  problems to be overcome include storage 

and handling of raw hides from warm weather harvest, trans- 

port costs for shipping raw hides to southern tanners and 

shipping tanned hides back to Baker Lake, finding  experienced 

persons who could impart the necessary skills  to loca l  

residents, and establishing markets. Further, the concept 

assumes that there is c u r r e n t l y  a surplus of suitable q u a l i t y  

hides which could be offered for sale without increasing 

current caribou harvest and reducing availability of h i d e s  

for local use. 

t 
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