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F O R E W O R D

The a b u n d a n c e  and  q u a lity  o f  f is h e s  w a s  a  s ig n if ic a n t  fa c to r  for the pattern  o f  p re -h isto ric  
h um an  se ttlem en t in w hat i s  n ow  the N o rth w e st  Territories. F ish  re m a in  an im portant e le 
m ent in the trad itio na l life s ty le  of northern  so c ie ty . A lso ,  c o m m e rc ia l f ish in g  fo r  export to  
C a n a d ia n  a n d  In ternational m ark e ts  is  an  im portant e lem e nt in the e c o n o m y  o f the N o r th 
w e st Territories. In th is  vo lu m e  the S c ie n c e  A d v iso ry  B o ard  a tte m p ts  to  co m p ile  the  ava ilab le  
in fo rm ation  relevant to  the u n d e rs ta n d in g  and m an a ge m e n t  o f  the m o s t  s ig n if ic a n t  northern  
f ish  sp e c ie s .  W he re  d ata  fo r proper m an a ge m e n t  o f s p e c ie s  and  p o p u la t io n s  in northern  
w ate rs are  la c k in g  th e  a u th o rs w ere e n co u rage d  to  h igh ligh t  th e se  g a p s  and  re com m e n d  p r o 
c e d u re s fo r co rre c t in g  the sh o rt-co m in g . W h ile  the paper re f le c ts  the  v iew s o f  the  a u th o rs  
the B o a rd  fe e ls  that th e  in fo rm ation  here co n ta in e d  d e se rv e s  a tten tion  b y  th o se  in a  p o s it io n  
to e ffe ct  im p ro v e m e n ts  in the  m an age m e n t o f the  f ish  re so u rc e s  in the N o rth w e st  T e rr i
tories. Furtherm ore, in p ro m o tin g  the d istr ib u tio n  to the p u b lic  the S c ie n c e  A d v iso ry  B o a rd  
h o p e s  to gen e rate  a  greater u n d e rsta n d in g  for f ish e r ie s  in the N o rth w e st Territories b y  
readers not on ly  in so u th e rn  C a n a d a  but a lso  b y  th o se  in the N o rth w e st  Territories.

Ben  A . H u bert  
E xe cu tive  Se c re tary  
S c ie n c e  A d v iso ry  B o a rd  
of the N o rth w e st  Territories
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O V ER V IEW

The p roductiv ity  o f fre sh w ater e n v iro n m e n ts in the  north  is ge n e ra lly  low in  c o m p a r iso n  with  
lake s at tem perate  la t itu d e s and, a s  a co n se q u e n c e , the  rates o f p ro d u ctio n  of fish  a n d  other 
c o n su m e rs  d irectly  utilizab le  by m a n  are a ls o  very  low. F ish  p ro d u c tio n  per unit area  m ay  be  
le ss  than 1 0 %  that of m o d e rate ly  to h igh ly  p ro d u ctive  la k e s  further so u th . T h ere  are a  
num be r of fa c to rs  w h ic h  co n tr ib u te  to th is  low  productiv ity  in c lu d in g  low lig h t  le ve ls du ring  
the w inter m o n th s, ex tended  p e r io d s  of ice  cover, low  w ater tem peratures, and, e sp e c ia lly ,  
low nutrient co n c e n tra t io n s.

In re sp o n se  to low productiv ity, northern  p o p u la t io n s  o f  fre shw ater f ish  are characterized  by  
s lo w  grow th , late m aturity, and  lo n g  life. L ak e  trout are a n  extrem e e xam p le  o f  these  
tendencie s. They m a y  not m ature  for the first tim e  until well in to  their te e n s  then co n tin u e  
sp a w n in g  until th ey  reach  an a g e  of 30 y e a r s  or more. Th e  low  p roductiv ity  o f  f ish  
p o p u la t io n s  m ight not be im m e d iate ly  appare n t b e cau se , in m an y  p o p u la t io n s, the n u m b e rs  
and b io m a s s  of f is h  are very h igh . A s  a  result, unexp lo ited  la k e s  a n d  s t re a m s  in th e  A rct ic  
often harbour d e n se  p o p u la t io n s  of f ish , p rov id ing  a  tem porary  b o n an za  to f ish erm en . 
How ever, b e c a u se  the b io m a s s  of each  in d iv id u a l and o f  the p o p u la t io n  a s  a  w ho le  represent  
the sto re d  p ro d u ctio n  of m any  years, su c h  p o p u la t io n s  are  extrem ely se n s it iv e  to  over- 
e xp lo ita tion  and c o lla p se . W he re  the fishery  is  su ffic ie n tly  in te n se , fish  p o p u la t io n s  sh o w  
typ ica l re sp o n se s :

1) Th ere  is  a  reduction  in both  the  average  s iz e  and a ve rage  a ge  of the p o p u la t io n  a s  the  
larger, o lder fish  a re  se lec tive ly  e lim inated ;

2) C a tc h  p e r unit e ffort d e c lin e s  a s  the n u m b e rs  of f ish  in the a g e  c la s s e s  s u s c e p t ib le  to the 

gear d e c lin e s;

3) Th ere  m a y  be a n  in cre a se  in the grow th  ra te s of sm a lle r, p re d om in an tly  juve n ile  fish, 
w h ich  are to o  sm a ll to be  su sc e p t ib le  to  the gear, a s  o lder in tra sp e c ific  c o m p e t ito rs  are  

elim inated;

4) In c re a se d  grow th  a m o n g  juve n ile  f ish  m ay b e  a cc o m p a n ie d  by a  reduction  In the  a ge  at 

w h ich  they m ature.

in tim e, heavily  exp lo ited  p o p u la t io n s  m ay  be m ad e  u p  a lm o st  entire ly  of ju ve n ile s  a n d  first 
tim e sp a w n e rs . In time, s t o c k s  su b je c t to  h eavy  e xp lo ita tion  m ay  be reduced  to very  low  
leve ls or, in exce p tio n a l c irc u m sta n c e s, b e co m e  extinct. O n  the o th e r hand, m any  
p o p u la t io n s  can recover if f is h in g  m ortality i s  reduced or e lim inated. R e s ilie n c y  varie s  
co n s id e rab ly , how ever, a n d  a m o n g  m ajor northern sp e c ie s, p o p u la t io n s  o f  A rctic  c h a r  and  
the w h ite f ish e s  h ave  been found  to  recover m ore  rap id ly  than  lake trout.

It is  likely that the d a n g e rs  of c o lla p se  are e ven  greater a m o n g  northern than a m o n g  fish  
p o p u la t io n s  in gen e ra l an d  that, therefore, great cau tio n  and restra in t sh o u ld  be e x e rc ise d  in 
the m an age m e n t o f  northern fish erie s . In  fact, the m an a ge m e n t  of m o st  f ish e r ie s  in the  
N o rth w est T e rrito rie s is  c o n d u c te d  at a  rather u n so p h ist ic a te d  level, la rge ly  b e c a u se  of a  
lack o f  in fo rm ation  co n c e rn in g  f is h  resources. Until m ore  is  know n, it will n o t be p o s s ib le  to  
effective ly  m a n a g e  f ish e r ie s  or to a ccu ra te ly  a s s e s s  the  fish ery  potential o f the Territories. In  
order to fill these  in fo rm a tio n  g a p s ,  we have m ad e  a n um be r o f  re com m e n d ation s. Brie fly, w e  
re com m e n d  that:

1) Th ere  sh o u ld  b e  further stu d y  o f  the productiv ity  o f  northern fre shw ater e c o s y s te m s  and  
the d eve lop m en t o f  in d ic e s  to f is h  productivity;

2) Th ere  sh o u ld  be  further deve lopm ent an d  te st in g  of the  co n c e p t  o f c y c lica l f ish e r ie s  in the  

N o rth w est Territories;



3) Every  effort sh o u ld  b e  m ade  to u p g ra d e  the qu a lity  of d a ta  d e sc r ib in g  f ish e r ie s  in the 
north, p a rticu larly  d o m e s t ic  f ish e r ie s  for w h ic h  the d a ta  are e sp e c ia lly  poor;

4) The go ve rn m e n t m o n ito r  m ajor in d u str ia l d e ve lop m e n t p ro je cts  in the  north to  determ ine, 
in detail, their im p a c ts  o n  w ater quality, a q u a t ic  productiv ity, a n d  f ish  p o p u la t io n s  s o  that a  
b ody  o f  in fo rm a tion  is  a va ilab le  w h ic h  can  b e  u se d  in p re d ic t in g  and  m it ig a t in g  the im p a c ts  

o f future  deve lop m e n ts;

5) Th ere  be a  s tu d y  of the  fe as ib ility  of sp o rt  f ish in g  in the N o rth w e st  T e rrito rie s and  o f the  
poten tia l im p a c ts  of e n c o u ra g in g  greater utilization  o f the f ish e r ie s  re so u rc e s  by spo rt  

fisherm en ;

6) Th ere  be a  s tu d y  of m e th o d s  o f in c re a s in g  the p rop o rtion  of th e  c o m m e rc ia l ca tch  
m arketed  w ith in  the  N.W .T . a s  a  m eth od  o f in c re a s in g  the ava ilab ility  o f low  c o s t  protein;

7) Th ere  be a c o n t in u in g  effort to  deve lop  b io lo g ic a lly  a n d  e c o n o m ic a lly  so u n d  s t ra te g ie s  for  

c o m m e rc ia l f ish e r ie s  in the  N.W.T.;

8) Th at a  central in fo rm a tio n  d e p o s ito ry  be d eve lop ed  to  provide  e a sy  a c c e s s  to  in fo rm ation  
re ga rd in g  f ish e r ie s  and  re lated  su b je c ts  fo r  the N.W .T.

A C K N O W L E D G E M E N T S

T h e  a u th o rs  w ish  to  a c k n o w le d g e  the a s s is t a n c e  o f n u m e ro u s  in d iv id u a ls  in  gove rn m e n t  
organ iza tio n s, the  a c a d e m ic  co m m u n ity , a n d  w ith in  private In d u stry  w h o  have p rov ided  input 
into the  p reparation  of th is  d o cu m e n t. W e  w ish  to e sp e c ia lly  th an k  the fo llo w in g  in d iv id u a ls  
for tha ir  va lu ab le  c o n tr ib u tio n s  to th is  d ocu m en t: B e n  H ubert a n d  D an  M u rp h y  o f the N o rth 
w est T e rrito rie s S c ie n c e  A d v iso ry  Board ; B r ia n  W o n g  a n o  D o n  D o w le r  of the F ish e r ie s  and  
M arin e  Service, Y e llo w kn ife ; R. B. T in lin g , Su p e rv iso r, R e s o u rc e  D eve lopm e nt, Y e llow kn ife ; 
L ione l J o h n so n , R o g e r  Peet, Robe rt M o sh e n k o , K az  M a ch n iak , W ill ia m  Bond, E r ic  M a rsh a ll,  
M ike  Law rence, D av e  S c h in d le r, an d  Larry d e  M a rch  of the  F re sh w a te r  In stitu te ; Jerry H u n ter  
of A rc t ic  B io lo g ic a l S ta t io n ; p e rso n n e l of the  A rc t ic  In stitu te , C a lg a ry ; and C e c i lia  G o s s e n  
and  J o y c e  H a rr is  of A q u a t ic  E n v iro n m e n ts  L im ited. W e  a ls o  w ou ld  like to  thank th o se  
u n n am e d  in d iv id u a ls  w h o  provided rev iew s an d  ed itoria l c o m m e n ts  o n  the d o cu m e n t.
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P R O D U C T IO N  P R O C E S S E S  A N D  F ISH  P R O D U C T IO N  

IN  N O R T H E R N  A Q U A T IC  E N V IR O N M E N T S

SOME GENERAL CONSIDERATIONS

In  any aq u atic  e c o sy s te m , a  b a s ic  d iv is io n  ca n  be  
m ad e  betw een  th e  p h y s ic a l (non-liv ing) a n d  b io tic  (liv
in g) en v iro n m e n ts. Th e  form er in c lu d e s  the w a te r  
itself, tem perature, o x y ge n  a n d  other g a s e s ,  d is so lv e d  
s u b s ta n c e s  in c lu d in g  m in e ra ls  and  nutrients, ligh t, 
etc. Th e  latter in c lu d e s  a ll liv in g  th in g s, from  the s im 
p le st  m ic ro o rg a n ism s  to  fish , b irds, a n d  m am m a ls .

T h e  b io t ic  c o m p o n e n ts  o f the  e c o sy s te m  can  be fu r
ther su b d iv id e d  o n  the b a s is  o f trop h ic  s ta tu s  (i.e., 
their r e la t io n sh ip s  to en e rgy  flow  w ith in  the sy ste m ).  
T h e  b a s is  o f  the e c o s y s te m  is  the  g ro u p  o f  prim ary p ro 
d u cers, p re d o m in an tly  ch lo ro p h y ll-co n ta in in g , p h o to 
sy n th e t ic  green p lan ts, w h ich  are a b le  to u se  the  
en ergy  o f  su n lig h t  a lo n g  w ith  water, ca rb o n  d iox ide , 
a n d  v a r io u s  d is so lv e d  s u b s ta n c e s  (e.g., n itra tes a n d  
p h o sp h a te s )  to p ro d u c e  c o m p le x  o r g a n ic  m o le c u le s.  
O rg a n ic  m o le c u le s  are a ll ch aracte rized  by the fac t

dead p ro to p la sm , a b so rb in g  s o m e  of th e  d e c o m p o s i
tion p ro d u c ts  an d  re le a s in g  m an y  s im p le r  s u b s ta n c e s ,  
su c h  a s  nu trients, w h ich  are th e n  ava ilab le  a g a in  to  
prim ary p rodu ce rs.

F oo d  w e b s  are d ia g ra m m a tic  re p re se n ta t io n s  of th e  
in te rre la tio n sh ip s betw een  p rim ary  p ro d u c e rs  a n d  
other trop h ic  leve ls. In s im p le  term s, they  d e sc r ib e  
w ho e a ts  w hom . A  s im p le  e x a m p le  w ou ld  be a  s t ra ig h t-  
line re la t io n sh ip  o r  food  chain.

In practice , even the  s im p le s t  natura l fo o d  w e b s  a re  
m uch  m ore  c o m p le x  than this. T h e re  m a y  be m ore  tro 
phic le ve ls an d  m ore  than one  k in d  of o r g a n is m  at e a c h  
troph ic level. A  sp e c ie s  m ay  o c c u p y  o n e  troph ic  level 
at o n e  s t a g e  in it s  life h isto ry  a n d  a n o th e r later. A rc t ic  
char, for in stan ce , m ay fe e d  on m id g e  la rvae  a n d  o th e r  
sm a ll prim ary  c o n s u m e r s  (e.g., c o p e p o d s )  w h e n  th e y

FOOD CHAIN

d e c o m p o s e r s

Organisms Trophic Level Relative Production
gre e n  a lg a e prim ary  p ro d u ce rs 100
rn idge  larvae prim ary  c o n s u m e r s 10
A rc t ic  ch a r se c o n d a ry  c o n s u m e rs 1
m an tertiary  c o n s u m e r s 0.1

that they co n ta in  ca rb o n  and  the rate o f prim ary p ro 
d u c t io n  is  u su a lly  m e asu re d  qu an tita tive ly  in te rm s o f  
the  a m o u n t  of c a rb o n  (g ram s C ) incorpo rated  in the  
m o le c u le s  p roduced. T h is  rate can  be in flu e n ce d  by a  
varie ty  o f env ironm enta l fac to rs . In the north, ligh t a n d  
nutrient (particu larly  p h o sp h o ro u s) a va ilab ility  a p p e a r  
to  be the tw o  m o st  im portant fa c to rs  lim itin g  p rim ary  
p rodu ction .

C o n s u m e r s  are o r g a n ism s ,  ch ie fly  a n im a ls ,  w h ich  c a n 
n o t th e m se lve s p ro d u ce  o rg a n ic  m o le c u le s  from  s im 
p le r su b s ta n c e s  a n d  in ste ad  in g e s t  o ther o r g a n is m s  o r  
p articu ia te  o rga n ic  matter. T h ey  are u ltim ate ly  d e p e n 
de n t u p on  the prim ary  p ro d u ce rs  for the o rga n ic  m o l
e c u le s  w h ic h  they u se  a s  b u ild in g  b lo c k s  in their o w n  
m e ta b o lism s . The p r o c e s s  by w h ich  c o n s u m e r s  break  
d o w n  an d  rearrange  o rga n ic  m o le c u le s  c a n  be term ed  
se c o n d a ry  productiv ity. C o n s u m e r s  ca n  be  c la s s if ie d  
a s  prim ary (herb ivores w h ich  feed  d irectly  on prim ary  
produce rs), se co n d a ry  (carn ivo re s fe e d in g  on herb i
vores), tertiary (c a rn ivo re s fe e d in g  on  other ca rn i
vores), a n d  s o  on, d e p e n d in g  o n  how  far they are from  
the  prim ary  p rod u ce r ba se . D e c o m p o s e r s  are o r g a 
n ism s, c h ie fly  bacte ria  a n d  fu n g i, w h ic h  break d o w n

are sm a ll, an d  o n  se co n d a ry  c o n s u m e r s ,  In c lu d in g  
sm a lle r  in d iv id u a ls  o f the ir own sp e c ie s ,  a s  they  grow . 
Ind iv idua l f ish  m ay  feed a t  severa l troph ic  leve ls s im u l
taneo usly . T h e  stra ig h t- lin e  e xam p le  i s  in structive , 
how ever, in that it d o e s  illu stra te  the d e p e n d e n c e  o f  
one trop h ic  level o n  p reced ing  o n e s  a n d  the u lt im a te  
d e p e n d e n c e  of c o n s u m e r s  (and d e c o m p o s e r s )  on  pri
mary produce rs.

B e c a u se  there is  c o n s id e rab le  l o s s  of e n e rg y  b etw een  
prim ary p ro d u ce rs  and the h ig h e r  tro p h ic  levels, 
energy  co n v e rs io n  w ith in  e c o sy s te m s  i s  relatively in 
effic ient. U s in g  o u r  sim p lif ie d  e x a m p le  a n d  the  aver
a ge  1 0 %  e c o lo g ic a l e ffic ie n cy  w h ic h  S io b o d k in  (1962) 
s u g g e s t s  ca n  be no rm a lly  expected , it w o u ld  require a  
p rodu ction  o f 100 g ra m s  o f  a lgae  to  su p p o rt  a  p ro d u c 
tion o f o n e  g ram  o f A rc t ic  char. In  more c o m p le x  e c o 
sy s te m s, w here there  are m ore troph ic  le v e ls  a n d  c o m 
plex re la t io n sh ip s, and  therefore  m ore o p p o rtu n ity  fo r  
energy  lo s s ,  the d iffe re n c e  m ight be even  greater.

W a te rb o d ie s  do, o f  co u rse , vary in the ir rates o f p ri
mary production , u su a lly  e x p re s se d  a s  g r a m s  o f ca r 
bon p ro d u ce d  per un it a re a  per u n it  tim e (g C  n r 2 y r 1).

1



T h e  productiv ity  o f fre shw ater e n v iro n m e n ts in the 
north  is  gene ra lly  lo w  in c o m p a r iso n  w ith  la k e s  at tem 
perate  la t itu d e s and, a s  a  c o n se q u e n c e , the rates of 
p roduction  o f fish  a n d  o ther c o n s u m e r s  d irectly  utiliz- 
a b le  by m an  are a ls o  very low. F is h  p ro d u ctio n  per unit 
are a  m ay be  le s s  th an  1 0 %  that o f m oderate ly  to  h igh ly  

productive  la k e s  further so u th .

T h e  low  p rodu ctiv ity  of northern  fresh  w a te rs  m ight  
not be  im m ed iate ly  appare n t b e c a u se  the p o p u la t io n s  
an d  b io m a s s  of c o n su m e r  o rg a n ism s,  p articu larly  fish, 
are so m e t im e s  very high. For exam p le , unexp lo ited  
la k e s  and s t re a m s  in the A rc t ic  often  h a rb o u r d e n se  
p o p u la t io n s  o f fish, p rov id in g  a  tem porary  b on an za  to  
fisherm en. H ow ever, northern f is h e s  are  typ ica lly  long- 
lived (a ge s from  15 to  30 y e a rs  are  not unknow n) and  
the b io m a s s  of e a ch  ind iv idua l a n d  of the pop u lation  
a s  a  w ho le  re p re sen ts the sto re d  p ro d u ctio n  of m any  
years. In a n y  one year, in d iv id u a ls  have  on ly  a  sm a ll 
sh a re  of the  prim ary p ro d u ctio n  of the  sy s te m  an d  
gro w th  ra te s are typ ica lly  very low. T h e  rate at w h ich

e n e rgy  can  b e  incorpo rated  in to  se x  p ro d u c ts  is  a ls o  
lo w  an d  m an y  p o p u la t io n s  of northern  f is h  m atu re  for 

th e  first t im e  at a d v a n c e d  a g e s  (e.g., m o re  than  10 
y e a rs  for m o s t  lake trout p o p u la t io n s) and  sp a w n  on ly  

every se c o n d  or third year thereafter.

A n o th e r  fa c to r  w h ich  can  c o n fu se  the a s s e s s m e n t  of 
f ish e r ie s  p ro d u ctio n  d a ta  for the north  is  th e  fact that 
m an y  p o p u la t io n s  a re  a n ad ro m o u s, that is , they sp e n d  
a t le ast part of their live s in the sea. T h e s e  in c lu d e  
p o p u la t io n s  o f A rc t ic  char, w h ite fish e s, a n d  c is c o e s ,  
a ll im po rtan t sp e c ie s. W h ile  f ish e r ie s  typ ic a lly  take  
p lace  in fre sh  water, m u ch  of the  grow th  of a n a d ro 
m o u s  p o p u la t io n s  of th e se  s p e c ie s  o c c u r s  in the  
m arine  environm ent. In  order to a s s e s s  f re sh w ate r  p ro 
ductiv ity  properly, the  tw o  a s p e c t s  of the  life h isto ry  
m u st  be ca re fu lly  d is t in g u is h e d .  T h e  su m m e r  g ro w th  
o f a n a d ro m o u s  f ish e s , w h ich  ta k e s  p lace in  the se a , is  
a  m arine s u b s id y  to  the b io m a s s  o f f is h e s  in h ab it in g  

b o d ie s  of fre sh  water.

SOME EXAMPLES FROM THE NORTHWEST TERRITORIES

Th ere  are few  p u b lish e d  s tu d ie s  d e sc r ib in g  the p ro 
ductiv ity  o f va r io u s troph ic le ve ls  in a q u a t ic  e c o s y s 
te m s  in the N o rth w e st Territories. O f th o se  w h ich  have  
been  carried  out, the  m o st  c o m p le te  i s  the se rie s o f  
s tu d ie s  co n d u c te d  at C h a r  Lak e  on  C o rn w a llis  Is la n d  
near R e so lu te , N.W .T. T h e  project, a s  a  w ho le , is  s u m 
m arized  by  R ig le r  (1974) th o u gh  there are n u m e ro u s  
oth e r p a p e rs  d e sc r ib in g  particu lar a s p e c t s  of the  
stu d ie s. T h o u g h  C h a r  Lake, a  H ig h  A rc t ic  lake  at 75 N  
latitude, c a n  be co n s id e re d  extrem e even for the  
N.W .T., it h a s  m any  featu res w h ic h  are ge n e ra lly  ch a r
a c te r ist ic  o f  fresh w ate rs in the north.

F irst, the level o f prim ary p rodu ctiv ity  is  very lo w  
(T ab le  1). T h e  productiv ity  of the  p lan k to n ic  a lga e  w a s  
o n ly  about 4100 m g  C  nrr2 y r 1 w h ich  R ig le r  notes i s  
a b o u t  equa l to the lo w e st p lan k to n ic  productiv ity  re
co rde d  anyw h ere  an d  ab o u t  1/50 a s  la rge  a s  that in  
trop ica l a re as. A n  in te re stin g  feature of th is  lake i s  
that ben th ic  productivity, in c lu d in g  b e n th ic  a lga e  a n d  
m o ss e s ,  i s  m uch  m ore  im p o rtan t than p lan k to n ic  p ro 
ductivity. A t  ap p rox im a te ly  17,900 m g  n r2 y r 1, it c o n 
st itu te s  8 0 %  of tota l prim ary productiv ity. In  nearby  
p o llu te d  M e re tta  Lake, b e n th ic  p ro d u c t iv ity  c o n 
st itu te s  ap p ro x im a te ly  tw o -th ird s of the  tota l prim ary  
productiv ity  (Ka lff and  W e lch , 1974). T h e  relative im 
portance  o f  ben th ic  prim ary p ro d u ctio n  in northern  
la k e s  h a s appare n tly  not been  w ide ly  stu d ie d  b u t  
w o u ld  be e xpec ted  to b e  gre a te st  in sh a llo w , c le a r  
la k e s  rather than in deeper, m ore  turbid o n e s  (W e lch  
an d  Kalff, 1974). E ven  w ith  the  in c lu s io n  of ben th ic  
prim ary productiv ity , how ever, the tota l prim ary p ro 
ductiv ity  (about 22,000 m g  nrr2 y r 1) is  st ill low, in th e  
low er end o f the o ligo tro p h ic  range  (0 to 100,000 m g  
n r2 y r 1) de fine d  by  H o b b ie  (1973) for p lan k to n ic  prim ary  

produ ction  alone.

F o r  other la k e s  in the  N.W .T. w he re  prim ary p rod u ction  
h a s  been  stu d ie d , o n ly  p lan k to n ic  data a re  ava ilab le  
(Tab le  2). T h e  va lu e s ran ge  from  about 4 g  m '2 y r 1 for 
E aste rn  G re a t  Bear a n d  C h a r  L a k e s  to 11.3 and  12 g  nv2 
y r 1 for M ere tta  L ak e  an d  O g a c  Lake, re spective ly . 
N o n e  of th e se  v a lu e s  e q u a ls  the range (24-81 g  C  nrr2 
y r 1) recorded  for re lative ly  u nproductive  S h ie ld  L a k e s  
in the E xp e rim en ta l L a k e s  a rea  o f  northw este rn  O n 
tario, co n s id e rab ly  further so u th . There a p p e a r  to  have  
been  no  fo rm a lly  p u b lish e d  s tu d ie s  of the  prim ary  p ro 
ductiv ity  of p lan k to n ic  a lg a e  in la k e s  w ith in  the s e d i
m entary  b e d ro ck  o f the M a c k e n z ie  V a lle y  and  in the  
M ack e n z ie  D e lta  but, b e c a u se  o f ge n e ra lly  h ig h e r  
nutrient lo ad in g s, p roductiv ity  w o u ld  be  exp e c te d  to  
be  so m e w h a t  h igh e r than  in c o m p a rab le  la ke s w ith in  
the C a n a d ia n  Sh ie ld , th o u gh  s t i l l  w ith in  the o l ig o 

troph ic  range.

Th ere  are a  num ber o f fa c to rs  lim itin g  prim ary  p ro d u c 
tivity in the north in c lu d in g  ligh t and, m o s t  im p o rtan t
ly, nutrient leve ls. H o b b ie  (1973) p o in t s  ou t that 
nutrient c o n c e n t ra t io n s  are a lw a y s  lo w  in A rc t ic  
w ate rs u n d istu rb e d  b y  m an. K a lff  (1969) s u g g e s t s  that  
th e se  low nutrient c o n c e n tra t io n s  a p p e a r to be  the  
m o st  im portant re a so n  for low  prim ary p ro d u ctio n . A  
varie ty  of fa c to rs  co n trib u te  to  this in c lu d in g  the  
nature of th e  bed rock  (particu larly  on the Sh ie ld ), p o o r  
so il deve lopm ent, the  thin a c t ive  layer a va ila b le  for 
le ac h in g , th e  lim ite d  ru n o ff w h ic h  r e s t r ic t s  the  
transport o f  nutrients, the s lo w  m ic ro b ia l b reakdow n  
of o rgan ic  m ate r ia ls  and  re c yc lin g  of th e ir  nutrients, 
and  even th e  genera l a b se n c e  of th u n d e rsto rm s w h ic h  

a s s i s t  in th e  n itrifica tion  p ro c e ss .

L iv in g sto n e  (1963) e m p h a s iz e s  th e  im po rtan ce  o f the  
country  ro c k  or b e d ro ck  and  its in fluence  o n  the c h e m 
ical c o m p o s it io n  o f fre sh  w aters. W e  c a n  d is t in g u is h
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T A B L E  1
P rod u ctiv ity  d ata  for C h a r  Lake. F ro m  R ig le r  (1974).

mg C m-2 y r1

Production
as % of total 

primary
Biomass 
mg C m-2

Prim ary  P ro d u c tio n
P h y to p lan k to n 4,100 18.6
B e n th o s 17,900 81.4
T o ta l 22,000 100

H ig h e r  Level P ro d u ctio n
Z o o p lan k to n 151 0.7 48
B e n th o s 692 3.1 561
T o ta l Zo o p lan k to n
+  B e n th o s 843 3.8 609
F is h 30 0.14 1565

tw o m ajo r  type s w ithin the N.W.T., the P re cam b rian  
ro c k s  o f  the C a n a d ia n  S h ie ld  w h ic h  are re s is ta n t  to  
w e ath e rin g  and the  se d im e n tary  ro c k s  w h ich  o c c u p y  
m o st  o f  the  M acke n z ie  V a lley , the  A rc t ic  co a s t, and  the  
A rc t ic  Is la n d s  (F igu re  1) a n d  w h ich  h ave  a h ig h e r  s o lu 
bility. W a te rs  o r ig in a t in g  in the latter gen e ra lly  have  
h igh e r co n c e n tra t io n s o f  d is so lv e d  su b s ta n c e s ,  in 
c lu d in g  nutrients, than th o se  o r ig in a t in g  in the  C a n a 
d ian  Sh ie ld . T h is  is  d e m o n stra te d  b y  the e x a m p le  of 
G reat S la v e  Lak e  where M c L e o d  B ay , w h ich  rece ives  
d ra in a g e  from th e  Sh ie ld , h a s a  d is so lv e d  s o l id s  c o n 
ce n tra tio n  of o n ly  22 p a r t s  per m illio n  w hile the m ain  
b ody  o f the  lake, w h ich  re c e iv e s flow  from  se d im e n tary  
d e p o s its ,  has a  c o n c e n tra t io n  o f 150 parts p e r  m illion  
(L iv in g sto n e , 1963). T h e  T a sk  F o rc e  on F ish e r ie s  
D e ve lo p m e n t (1972) n o te s  that the E a s t  Arm  is  relative
ly unproductive  in  co m p a r iso n  w ith the  m ain  b od y  of 
the lake  and is  better su ite d  to la k e  trout than  to  
w h ite fish .

S tu d ie s  (Ka lff a n d  W e lch , 1974) at M ere tta  Lake, near  
R e so lu te , N.W.T., in d icate  that, like tem perate  ones,

H ig h  A rct ic  la k e s  re sp o n d  to a d d it io n s  o f nutrients, in  
th is c a se  in the fo rm  of se w a g e ,  by in c re a s in g  prim ary  
productiv ity. P h y to p lan k to n  p ro d u ctiv ity  in M e re tta  i s  
nearly  three t im e s  that of n e ig h b o u r in g  C h a r  Lake  
w h ic h  is u n p o llu te d  but o th e rw ise  s im ila r  (K a lff  ef a i ,  

1975).

At C h a r  Lake, the su n  d o e s  not c o m e  a b o v e  the  horizon  
for a p p ro x im a te ly  three m o n th s  and  d u r in g  t h is  period  
prim ary p ro d u c t io n  c e a se s . P ro d u c t io n  b e g in s  a ga in  
sh o rt ly  after the s u n  re turns a b o v e  the horizon  in early  
February, r is in g  from  a p p ro x im a te ly  4 m g  C  m -2 day -1 in  
February  to 15 m g  C  n r2 d a y 1 in  April, M ay a n d  Ju n e  
u n d e r ice a n d  sn o w . F o llo w in g  the  o n s e t  of th e  sp r in g  
m elt in m id-June, a v e rag e  da ily  rates r ise  to 3 2  m g C  
nr2 d a y 1 in A u g u s t .  P ro d u c tio n  rap id ly  d e c lin e s  after 
d e ve lop m e n t of a  sn o w  cover in  late S e p te m b e r  an d  
term inate s sh o rt ly  before  the o n se t  o f  the p o la r  n ight  
in e a rly  N o v e m b e r  after a  g ro w in g  se a s o n  o f  n ine  
m on th s. A b o u t  2 0 %  of th e  an n u a l p h y to p la n k to n  p ro 
d u c t io n  ta k e s  p la c e  u n d e r w in ter co n d it io n s  be tw een  
February a n d  m id -June a n d  a n e g lig ib le  q u an tity  under

T A B L E  2
Prim ary  p ro d u c t io n  of p lan k to n ic  a lg a e  for la k e s  in th e  N o rth w e st T e rr ito r ie s  an d  northw este rn  O n tario .

Lake
Approximate

Latitude

Primary 
Production 
g in-2 yr1 Authors

C h a r 75 4.2 K a lf f  a n d  W e lc h  (1974)
M ere tta 75 11.3 K a lf f  a n d  W e lc h  (1974)
Im m erk 75 4.3 M in n s  (1977)
F ish 75 6.1 M in n s  (1977)
S tan w e ll-F le tch e r 73 4.8 d e  M a rch  e t  a l .  (1977)
E as te rn  Great B e a r 66 ◄ 4 S c h in d le r  (1972)
M c L e o d  B ay  (G rea t S lave ) 63 ◄  10 S c h in d le r  (1972)
A v e rag e  o f 11 
E xp e rim en ta l L ak e s,  
north easte rn  O n tar io 50 39(24-81) S c h in d le r  (1972)
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the e q u iva le n t c o n d it io n s  in O c to b e r  and early  N o v e m 
ber (K a lff  an d  W e lch , 1974). A  s im ila r  se a s o n a l pattern  
w ou ld  be  expected  e lse w h e re  in the  N.W .T. w ith  rela
tively lo n g e r  productive  p e r io d s  further so u th  w here  
the p e r io d s  of w in te r d a rk n e ss  are shorter. A va ilab le  
data  a re  in su ffic ie n t, how ever, to co n firm  th is pattern  
s u g g e s t in g  that further s tu d ie s  of p rim ary  p roduction  
in northern  w ate rs a re  e sse n t ia l.8

A n  e x a m in atio n  o f the d a ta  d e sc r ib in g  the h igh e r  
leve ls o f  p rodu ctiv ity  in C h a r  Lake (Tab le  1) d e m o n 
stra te s an o th er c o m m o n  p h e n o m e n o n  in northern  
lakes, that is, that w h ile  the p rod u ction  o f  f ish  i s  very 
low, th e  b io m a s s  is  very  h igh . The p ro d u c tio n  of A rc t ic  
char, th e  on ly  f ish  sp e c ie s  in  the lake, h a s  been  ca l
cu lated  at 30 m g  C  m  2y r 1 (2.8 kg h a '1 y r 1), on ly  2 0 %  of 
the z o o p la n k to n  a n d  4 .3 %  o f  the b e n th ic  invertebrate  
production , yet the b io m a s s  o f fish  is  nearly  33 t im e s  
that o f the z o o p la n k to n  and three  t im e s  that of the  ben
th ic  in v e r te b ra te s . C le a r ly ,  the b io m a s s  o f  f is h  
re p re sen ts m any  y e a r s  p roduction  an d  o n c e  cro p p e d

w ill on ly  b e  s lo w ly  rep laced. T h is  h a s  been a  c o n t in u 
in g  p rob lem  in th e  north  w here la rge  in itial p o p u la t io n s  
o f  fish  h ave  e n c o u ra g e d  e x c e s s iv e  rates o f  e x p lo ita 
tio n  to th e  detrim ent o f  p o p u la t io n s  w h ich  o n ly  s lo w ly  
recover.

It is  appropriate  here to  m en tion  o n c e  a ga in  th at w h e re  
a n a d ro m o u s  p o p u la t io n s  enter the se a  to  feed a n d  
g ro w  d u r in g  the su m m e r, they  return to fre sh  w a te r  
w ith  a  m arin e  s u b s id y  in  b io m a ss .  L. J o h n s o n  (u n p u b 
lish e d  d ata ) fo u n d  that in N a u y u k  Lake  t h is  ra n ge d  
from  0.7 to  2.1 k g  ha-1 y r 1, a  q u a n tity  125 to 1 7 5 %  th a t  
o f the p ro d u c t io n  of th e  entire ly  fre sh w a te r  re s id e n t  
p o p u la t io n  in C h a r  Lake.

N o te  that the to ta l a n n u a l p ro d u c t io n  of f is h  in C h a r  
Lake, 2.8 k g  h a 1, c o n s id e ra b ly  e x c e e d s  th e  value o f  
0.56 kg h a '1 (0.5 lb s  a c re ’1) w h ic h  h a s  been u se d  a s  a  
g u id e  to  p e rm iss ib le  le ve ls  o f su s ta in e d  f is h in g  e ffo rt  
in lakes in  the N.W .T.

aDr. B. Welsh of the Freshwater Institute has been engaged In research on primary production at Sagvakjjac Research Station in 
Chesterfield Inlet which should provide valuable information in the immediate future.
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D O M E ST IC . C O M M E R C IA L  A N D  SP O R T  F IS H E R IE S

O f the m ore than 60 sp e c ie s  of f is h e s  In h ab it in g  
c o a s ta l a n d  in lan d  w a te rs  of the N o rth w e st Territories, 
13 are of s ig n if ic a n t  Im p o rtan ce  to d o m e st ic  an d  com *  
m ercia l f ish e r ie s  (Tab le  3). F iftee n  s p e c ie s  are utilized  
for sp o rt  f is h in g  under the N o rth w e st Te rrito rie s F is h 
ery R e g u la t io n s  (F ish e r ie s  an d  Env iro nm ent C a n ad a ,
1977). A lth o u g h  other s p e c ie s  are  of lo ca l Im p o rtan ce

DOMESTIC FISHERIES
In th is  treatm ent, d o m e s t i c  f i s h e r i e s  In c lu d e  "a ll s u b 
s is te n c e  f is h in g  by Ind ian , Inuit, or p e r s o n s  of m ixed  
b lo o d  u tiliz ing trad itional m e th o d s  to provide  fo o d  for 
h im se lf, h is  fam ily , or h is  d o g s ” (F ish e r ie s  a n d  E n 
vironm ent C a n ad a , 1977). P e r so n s  lic e n se d  a s  d o m e s 
tic fish e rm e n  b y  the F ish e r ie s  a n d  M a rin e  Se rv ic e  after 
tw o  ye a rs  re s id e n c e  in the territory a n d  n a tive s p ro 
v id in g  g if t s  of f ish  to other re s id e n ts  are in c lu d e d  a s  
d o m e st ic  fisherm en .

Th ere  are few d a ta  a va ila b le  d e sc r ib in g  d o m e st ic  f is h 
e r ie s  of the N o rth w e st  Territories. H ow ever, due  to the  
d e m an d  for a ccu ra te  In fo rm a tio n  created  by the recent 
g a s  p ip e lin e  a p p lic a t io n s, so m e  in fo rm ation  on  d o m e s-

COMMERCIAL FISHERIES

C o m m e r c i a l  w i s h i n g  is  d e fine d  a s  "a ll f ish in g  for the 
p u rp o se  of s a io  or ba rte r" (F ish e r ie s  a n d  Env iro nm ent  
C a n ad a , 1977). in fo rm a tio n  d e sc r ib in g  the p rincipa l 
co m m e rc ia l f ish e r ie s  in the N o rth w e st Territories  
(F ig u re  2) w a s  o b ta in e d  from  the N o rth w e st Territories  
F ish e ry  R e g u la t io n s  (F ish e r ie s  an d  En v iro n m en t C a n 
ada, 1977), the  d o c u m e n t  entitled  "W h e re  to N o w ? "  
(T ask  Fo rce  on  F ish e r ie s  D eve lopm e nt, 1972) an d  per
so n a l c o m m u n ic a t io n s  from  R o g e r  Peet (F ish e r ie s  and  
M a rin e  Se rv ice , W in n ip e g ). A lth o u g h  F igu re  2 ind i
c a te s  a  c o n s id e ra b le  a rea  of c o m m e rc ia l activ ity  in the 
N o rth w e st  Territories, so m e  o f the in d icated  c o m m e r
c ia l o p e ra t io n s  are n o w  c lo se d  (e.g., R a n k in  In let and  
the M a c k e n z ie  D e lta ) an d  there is  on ly  a  low  level of 
c o m m e rc ia l ac t iv ity  in se vera l o th e rs (e.g., C o p p e r-  
m ine, S p e n c e  B a y  a n d  the B o o th ia  Pen insu la ). P ro d u c 
tive c o m m e rc ia l f is h in g  is  lim ited  to a  few  key a re a s  
in c lu d in g  G re a t S la v e  Lak e  and  su rro u n d in g  area, C a m 
b rid ge  B a y  an d  su rro u n d in g  area, and  s t re a m s  d ra in in g  
in to  P e lly  B a y  (T ask  F o rc e  on  F ish e r ie s  Deve lopm ent, 
1972). T h e  h isto ry  o f c o m m e rc ia l f is h in g  e ffo r ts  in 
G re a t S la v e  Lak e  is  review ed by K e n n e d y  (1956), 
K e le h e r (1972a, b), a n d  B o n d  a n d  T urnbu ll (1973). The  
h isto ry  of c o m m e rc ia l f is h in g  in the M a ck e n z ie  D e lta  
an d  C a m b r id g e  B a y  is  review ed by B a r lish e n  an d  W e b 
ber (1973a, b). A  s im ila r  review  h a s  been  prepared for 
the L ac  La  M artre  f ish e ry  (G laz ier a n d  Lew is, 1973). 
O verall, how ever, in fo rm ation  on  the h isto ry  of c o m 
m erc ia l f is h in g  e ffo r ts  in the N.W .T. is  ske tchy .

to d o m e st ic  f ish erie s , th is  d is c u s s io n  w ill be  re
str ic te d  to the fre sh w ate r  and  a n a d ro m o u s  s p e c ie s  

lis ted  in T ab le  3. S p e c ie s  of g re a te st  d o m e s t ic  and  
co m m e rc ia l im p o rtan ce  (A rctic  char, lake  trout, and  
w h ite f lsh e s) have been  g ive n  priority s in c e  th e se  s p e 
c ie s  are  m o st  like ly  to require m ajor m an a ge m e n t  

d e c is io n s .

tic f ish in g  h a s  b e c o m e  ava ilab le  for the  M a ck e n z ie  
V a lle y  area (B isse tt ,  1967; V lliie rs, 1968; D IA N D / M P S  
A s s o c .  Ltd., 1973; M a c L e o d , 1973, E n v iro n m e n ta l 
S o c ia l C o m m itte e , 1974; Lilley, 1975; W lth ler, 1976; 
Berger, 1977; Hunter, undated; Sm ith , undated ; W o l-  
forth, undated), In fo rm a tio n  on  a re a s  o u ts id e  the M a c 
kenz ie  d ra in a ge  is  sp a rse , pa rticu larly  in the centra l 
C a n a d ia n  S h ie ld  area, a n d  is  o ften  b a se d  o n  p e rson a l 
c o m m u n ic a t io n  w ith  n a tive  f is h e rm e n  (D IA N D ,  
1958-67; M a c L e o d , 1973; M ilto n  F ree m an  Ltd., 1976). In 
m any  in stan c e s, the sp e c ie s  taken  are n o t  c lea rly  iden 
tified n e c e ss ita t in g  so m e  in terpretation  by the a u th o rs  
b a se d  o n  the kn ow n  d is tr ib u tio n  of ce rta in  sp e c ie s.

Ih  recent years, nearly  h a lf o f the  co m m e rc ia l lic e n c e s  
is s u e d  in the N o rth w e st  T e rritories w ere fo r  the G rea t  
S la v e  Lake  f ish e ry  (T ask  Fo rce  on  F ish e r ie s  D e ve lo p 
m ent, 1972) and, over the la st  30 years, m o re  than  9 0 %  
of the an nu a l co m m e rc ia l harvest for the  N o rth w e st  
T e rritories h a s  been  taken  from  th is  a re a  (Keleher, 
1972a; S t a t is t ic s  C a n ad a , 1971-75). B e c a u s e  o f the  im 
po rtance  of the  G re a t S la v e  fishery, a  g re a t  dea l o f  in 
fo rm a tio n  is  ava ilab le , particu larly  on  lake  w h ite fish  
an d  lake  trout. D a ta  d e sc r ib in g  other f ish e r ie s  in the  
N.W .T. are very lim ited  b y  c o m p ariso n .

B e g in n in g  in 1961, a n  effort w a s  m ad e  to  exp an d  the  
fish e ry  in G re a t S la v e  L ak e  to  in c lu d e  new  w a te rb o d ie s  
in the C a m s e ll R ive r d ra in a ge  and  other la k e s  in the  
v ic in ity  (W o n g  an d  W h illa n s ,  1973). T h is  h a s  sh ifte d  
so m e  o f the p re s su re  off the G re a t S la v e  L ak e  fish ery  
but, b e c a u se  of p o o r  a c c e s s  to m an y  o f  the sm a ll 
w ate rb o d ie s in the area, f is h in g  h a s  tended  to  c o n c e n 
trate o n  a  few  o f th e se  lakes. R e c e n t  s tu d ie s  on  H ottah  
Lake  (W o n g  a n d  W h illa n s, 1973), L ac  La  M artre  (L ib o s-  
varsky, 1970; Bo nd , 1973), K e lle r Lake  (J o h n so n , 1972), 
an d  the  S n a re  R ive r d ra in a ge  (W e ag le  a n d  C am e ron , 
1974) provide va lu ab le  d a ta  on  the d y n a m ic s  of f ish  
p o p u la t io n s  in sm a lle r  w a te rb o d ie s near G re a t S la v e  

Lake.

Th e  A rct ic  c h a r  is  the principa l s p e c ie s  taken in 
c o a s ta l f ish e r ie s  su c h  a s  th o se  at C a m b r id g e  Bay, 
S p e n c e  Bay, P e lly  Bay, a n d  Ba ffin  Is la n d  (B rian  W o n g ,  
u n p u b lish e d  data). T h e  can n ery  facility, n o w  c lo se d , at
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R a n k in  In let a ls o  d e p e n d e d  on  ch a r  to a  la rge  extent 
a lth o u g h  w h lte flsh  an d  lake  trout w ere a l s o  taken  

(B on d , 1974c, 1975a).

C o m m e rc ia l f ish e r ie s  In the M a ck e n z ie  D e lta  have  
la rge ly  d e p e n d e d  o n  w h lte flsh  and  c is c o e s .  S in c e  c i s 
c o e s  are take n  c o m m e rc ia lly  on ly  In the northern  p or
tion  of the  M a c k e n z ie  d ra in age , ou r d is c u s s io n  of the

life  h isto ry  of c i s c o e s  w ill utilize d a ta  from  th is  area  
a n d  n earby  c o a s ta l hab ita ts.

T h e  other s p e c ie s  listed  in T ab le  3 o c c u r  o n ly  in c id e n 
ta lly  in co m m e rc ia l f ish e r ie s  in the M a c k e n z ie  V a lley  
a n d  are not u tilized  e lsew h ere.

SPORT FISHERIES

A c c e s s  is  the p rin c ip a l fac to r  lim itin g  the d eve lop m en t  
o f sp o rt  f ish e r ie s  in the N o rth w e st Territories. S p o rt  
f is h in g  is  p re se n tly  restr icted  to lo d g e s  a n d  f is h in g  
c a m p s  (F ig u re  3), fly-in  f ish in g , and  a re as w here  ro a d s  
prov ide  e a sy  a c c e s s  to  f ish a b le  w ate rb od ie s. M o s t  o f  
the sp o rt  f is h in g  a re a s  are  co ncen trated  in the v ic in ity  
o f G rea t S la v e  an d  G re a t Be ar Lak e s, a lo n g  the M a c 
kenz ie  River, an d  in a  few  lake s in the  so u th  K eew atin  
(F igu re  3). T h e  T a s k  F o rc e  on  F ish e r ie s  D e ve lo p m e n t  
(1972) h a s  s u g g e s t e d  that e x p a n s io n  of sp o rt  f ish e r ie s  
in the  N.W .T. w o u ld  be a  m e an s  o f m ore e ffic ie n tly  
u tiliz in g  the  f ish e r ie s  re so u rce  w ithou t r isk in g  the e x 
p e n se  o f la rge  co m m e rc ia l ventures.

O f  the 15 sp o rt  s p e c ie s  listed  in T a b le  3, lake trout, 
A rc t ic  char, g ray lin g , northern  pike, and  w a lleye  are  
c o n s id e re d  the m o st  im portan t to  the sp o rt  f ish ery  in 
te rm s o f e c o n o m ic  deve lopm ent. The E a s t  A rm  of 
G re a t S la v e  Lak e  is  at p resen t m an a ge d  str ic t ly  fo r  
lake  trout w ith  n o  c o m m e rc ia l f is h in g  a llo w e d  (Fa lk  e t

a l . ,  1973; A n o n ym o u s, 1975). S im ilarly , G re a t B e a r  Lak e  
h a s  been  harvested  a lm o s t  e x c lu s iv e ly  by sp o rt  f ish e r 
m en. A  net d e c lin e  in the  n u m b e r o f  trophy-s ized  lake  
trout h a s  occu rred  in b o th  la k e s a s  a  re su lt of e x c e s 
sive  e m p h a s is ,  by  sp o rt  f ish erm en , on  k il lin g  la rge  f ish  
(F a lk  e f a/., 1973). S im ila r  s tu d ie s  of A rc t ic  g ra y lin g  
(G illm a n  and  D ah lke , 1973; F a lk  an d  G illm a n , 1974) 
s u g g e s t  that sp o rt  f is h in g  h a s  c a u se d  a  s ig n if ic a n t  
redu ction  in the s iz e  of f is h  in the v ic in ity  o f  H ay  River. 
Th ere  is  a ls o  ev id e n ce  o f  se r io u s  loca l re d u c t io n s  in  
sp o rt  f ish  p o p u la t io n s  a lo n g  the M a c k e n z ie  H ig h w a y  
s y s te m  in the so u th w e ste rn  p ortion  of the N.W .T. 
(B rian  W o n g , pe rso n a l co m m u n ic a t io n ). T h e se  s tu d ie s  
s u g g e s t  that ca re fu l m an a ge m e n t  o f  sp o rt  f ish e r ie s  is  
a s  im portan t a s  m an a ge m e n t  of co m m e rc ia l fish e r ie s .
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TABLE 3
L is t  o f fre shw ater f ish  s p e c ie s  im portant in d o m e st ic , co m m e rc ia l and  sp o rt  f ish e r ie s  in the N o rth w e st  Te rritorie s

(after F ish e r ie s  a n d  En v iro n m e n t C a n ad a , 1977).

Family

Species Name Fisheries

Common Scientific
Domestic/

Commercial Sport
S a lm o n id a e R a in b o w  trout S a l m o  g a i r d n e r i +

A rc t ic  ch a r S a l v e l i n u s  a l p i n u s + +
D o lly  V arden S a l v e l i n u s  m a l m a +
B ro o k  trout S a l v e l i n u s  f o n l l n a l l s +
Lak e  trout S a l v e l i n u s  n a m a y c u s h + +
Lak e  c is c o C o r e g o n u s  a r t e d i l + +
A rctic  c is c o C o r e g o n u s  a u t u m a l i s + +
L e a st  c is c o C o r e g o n u s  s a r d l n e l l a + +
L ak e  (h u m p b ack ) w h ite fish C o r e g o n u s  c l u p a  e f o r m l s + +
B ro ad  w h ite fish C o r e g o n u s  n a s u s + +
R o u n d  w h ite fish P r o s o p i u m  c y l l n d r a c e u m +
In co n n u S t e n o d u s  l e u c l c h t h y s + +
A rctic  g ra y lin g T h y m a l l u s  a r c t l c u s +

H io d o n t id ae G o ld e y e H l o d o n  a l o s o l d e s +
E so c id a e N o rthe rn  pike E s o x  l u c l u s + +
G a d id a e Burbo t L o t a  l o t a +
P e rc id ae W a lle ye S t l z o s t e d l o n  v i t r e u m + +
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D ISTR IBU T IO N , L IFE  H IST O R Y  A N D  U T IL IZA T IO N  

OF M A JO R  F ISH  S P E C IE S

ARCTIC CHAR (Sa lve lin us  a lp inus L )

The A rc t ic  ch a r  form  a  p o lym o rp h ic  sp e c ie s  co m p le x  
w ith  a  c ircu m p o la r  d istr ib u tion . T h ey  are native to  
northern  co a s ta l s t re a m s  a n d  la k e s  in N orth  A m erica, 
A sia , a n d  S c an d in av ia . D is tr ib u t io n  in the N o rth w e st  
T e rritories in c lu d e s  m o st  c o a s ta l s t re a m s  in c lu d in g  
so m e  c o a s ta l la k e s  and  the  H ig h  A rc t ic  Is la n d s  (F igu re
4) . S m a l l p o p u la t io n s  are  a ls o  p resen t on  severa l 
is la n d s  in H u d so n  Bay, n o tab ly  the  B e lch e r Is la n d s.

Th e  tax o n o m y  o f the S a l v e l i n u s  a l p i n u s  co m p le x  is  
c o n fu se d  but In the  N o rth w e st Te rritorie s there ap p e a r  
to be three d is t in c t  sp e c ie s .  T h e  D o lly  V arden  ( S a l 

v e l i n u s  m a l m a )  i s  found  in the M a ck e n z ie  R iver u p 
stream  o f G reat B e ar  R ive r and  in so m e  tributarie s to  
the M acken z ie . It is  not c o m m o n  a n d  is  a  m in o r c o m p o 
nent o f  d o m e st ic  fish e r ie s . It w ill not be  further c o n 
sid e re d  in th is p re sen ta tio n .

Th e  o th er tw o sp e c ie s  w ith in  the co m p le x  w ere first  
d e sc r ib e d  by M c P h a il (1961) a s  the  W e ste rn  A rctic - 
B e rin g  S e a  F orm  and  the E as te rn  A rc t ic  F o rm  of the  
A rc t ic  char. R e c e n t  w ork  (e.g., M c C a r t  and  C ra ig , 1971; 
M cC art, u n p u b lish e d  data ) c o n f irm s  M c P h a il’s  d is t in c 
tion betw een  the tw o  fo rm s  and  s u g g e s t s  that they are  
in fac t d is t in c t  sp e c ie s.

In the N o rth w e st  Territories, the W e ste rn  A rc t ic  F o rm  
is  co n fin e d  to th e  w este rn  portion  of the M a ck e n z ie  
D e lta  a n d  its tribu ta rie s in c lu d in g  B ig  F ish  River, R a t  
River, a n d  the lo w er p o rt io n s  of the  Peel d ra in age  (M c 
C art  a n d  Bain, 1974; J e s s o p  e t  a l . ,  1974; J e s s o p  an d  
Lllley, 1975). Th e  s p e c ie s  h a s  its m ajo r ce n te rs of p o p 
u la tion  to  the w e s t  in Be au fo rt S e a  d ra in a g e s  in the  
Y u k o n  a n d  A la sk a . Th e  s p e c ie s  is  typ ica lly  co n fin e d  to  
s t re a m s  and  o n ly  one  lake  re s id e n t p opu lation  is  
know n. B o th  fre shw ater-re siden t an d  a n a d ro m o u s  
(se a -g o in g ) p o p u la t io n s  occur.

T h e  E as te rn  A rc t ic  Fo rm  a ls o  o c c u r s  a s  both  fre sh 
w ater-resident a n d  a n a d ro m o u s  p o p u la t io n s. In the  
N o rth w e st  Territories, it is  co n fin e d  to a re as e a st  of 
the M a ck e n z ie  d ra inage.

AGE AND GROWTH
C o n s id e ra b le  in fo rm ation  is  now  ava ilab le  on  the a g e  
and  g ro w th  structu re  of A rc t ic  c h a r  p o p u la t io n s  from  
the Y u k o n  and N o rth w e st  Territories. A  list o f p u b lic a 
t io n s  d e sc r ib in g  c h a r  p o p u la t io n s  h a s  been co m p ile d  
by M a rsh a ll (1977).

S tu d ie s  o f a n a d ro m o u s  an d  fre shw ater-re siden t A rc t ic  
ch a r  from  p o p u la t io n s  in the N o rth w e st  Territories an d  
Y u k o n  Territory in d icate  that a n a d ro m o u s  f ish  gro w  
c o n s id e ra b ly  fa s te r  than fre sh w ater-re sid en ts (F igu re
5) . The d iffe ren ce  in grow th  betw een  the tw o typ e s is  
one  of th e  a d v a n ta g e s  of an ad ro m y. A n a d ro m o u s  E a s t 
ern A rc t ic  char are ge n e ra lly  s lo w e r  g ro w in g  than

W e ste rn  char, but tend to live longer, re a ch in g  a  
grea te r m ax im u m  size.

M a x im u m  reported a g e s  for a n a d ro m o u s  W e ste rn  A rc 
tic  ch a r  ra n ge  from  10 to 14 years, w h ile  so m e  E aste rn  
ch a r  have  a tta ined  a g e  29. T h e se  d iffe re n c e s in grow th  
m ay  be e n v iron m en ta lly  in d u ce d  o r m ay  be the resu lt  
o f a ge n e tic  d iffe rence  be tw een  E as te rn  an d  W e ste rn  
Fo rm s.

F rom  the m an a ge m e n t  s ta n d p o in t, a n a d ro m o u s  W e s t 
ern ch a r  w o u ld  a p p e a r to be  the m o st  p rod u ctive  b e 
c a u se  o f their m ore  rapid grow th . H ow ever, the  lim ited  
s t o c k s  o f W e ste rn  ch a r  in the N o rth w e st Te rritorie s  
proh ib it the ir ex te n sive  u tilization  a s  a  resource.

A lth o u g h  ab u ndan t, fre shw ater-re siden t c h a r  are e x 
trem ely  s lo w  g ro w in g  a n d  se ld o m  excee d  350  m m  in 
fork length , too  sm a ll to  be  p ract ic a l fo r co m m e rc ia l 
fish e ry  d e ve lopm en t. A lth o u g h  q u o ta s  have been  se t  
for lan d lo ck e d  c h a r  in n u m e ro u s  u n n am e d  la k e s  in the  
v ic in ity  o f  C a m b r id g e  B a y  (F ish e r ie s  an d  En v iro n m e n t  
C a n ad a , 1977), h a rvest of th e se  ch a r  for s a le  a s  “pan  
s iz e "  f ish  in so u th e rn  m ark e ts  h a s  proved fin a n c ia lly  
u n re w ard in g  (B ar lish e n  a n d  W ebber, 1973a).

P o p u la t io n s  of a n a d ro m o u s  E a s te rn  A rc t ic  c h a r  are, 
therefore, the on ly  o n e s  p re se n t in su ff ic ie n t  n u m b e rs  
a n d  of h ig h  e n o u g h  productiv ity  to perm it a  re a so n a b le  
de gre e  o f co m m e rc ia l a n d  sp o rt  utilization. A n a d ro 
m o u s  c h a r  taken in c o m m e rc ia l f ish e r ie s  a lo n g  H u d 
s o n  B a y  a n d  on  B a ffin  Is la n d  ge n e ra lly  ra n ge  in size  
from  450 to  750 m m  and in a g e  from  n ine to  25  (Bond, 
1974c; R o g e r  Peet, u n p u b lish e d  data). Th e  la rge  s ize  
a tta ined  by E as te rn  a n a d ro m o u s  ch a r  a llo w s  m ore  
e c o n o m ic a l ha rvest for co m m e rc ia l p u rp o se s, but the  
s lo w  gro w th  rate re su lts  in s lo w  recru itm ent of juve
n ile s  to  an  e c o n o m ic a lly  h a rve stab le  size  (Jo h n so n ,
1976).

There is  a  w ide  ra n ge  in fork le n gth  at an y  g iv e n  a g e  
both  w ith in  and  a m o n g  p o p u la t io n s. It h a s  been  s u g 
g e s te d  that the variab ility  w h ic h  o c c u r s  at s in g le  lo ca l
it ie s  is, in so m e  c a se s , the  re su lt of the m ix in g  of 
a n a d ro m o u s  and  re siden t s t o c k s  (T h o m p so n , 1957; 
C a m p b e ll a n d  Jo h n so n , 1976), or the  re su lt  o f the  
utilization  of d ifferent fo o d  o r g a n is m s  by sa m e -a g e  
f is h  of the  sa m e  p o p u la t io n  (R ig ler, 1974; J o h n so n ,  
1975; S e k e ra k  e t  a l . ,  1975; de  M a rc h  e t  a l . ,  1977). S e v 
era l a u th o rs  report that there a p p e a r  to be  tw o  m o d e s  
o f grow th  w ith in  sea-run  p o p u la t io n s  of A rc t ic  ch a r  
(R ig ler, 1974; Jo h n so n , 1975). It h a s  been  s u g g e s te d  
that b im o d a l g row th  m ay  be the resu lt o f a  "f ilte r "  
m e c h a n ism  o p e ra t in g  th rou gh  lim itin g  fa c to rs  su c h  a s  
p h y s ic a l s iz e  or learned b e h av io u r  w h ich  co n tro l feed 
in g  activ ity  in s c h o o ls  (Jo h n so n , 1972).
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F ig u re  5. R a n g e  of g ro w th  ra te s for v a r io u s  typ e s o f  A rc t ic  char. S o u rc e s  va rio u s, in d icated  
in text.
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AGE AND LENGTH FREQUENCIES
C h a n g e s  in the a g e  and le n gth  fre q u e n c ie s of A rc t ic  
ch a r  in e xp lo ited  p o p u la t io n s  have co m m o n ly  been  
utilized by f ish e ry  m an a ge rs  to d e te rm in e  w hether  
f ish in g  p re ssu re  is  detrim enta lly  a ffe c t in g  p op u lat ion  
structure. At K e yh o le  Lak e  (Hunter, 1970), the S y lv ia  
G rin n e ll R iver (Hunter, 1976; S o p u c k ,  1977), the L ab 
rador c o a s t  (C oady , 1974), an d  C re sw e ll B a y  (Johnson , 
1975; d e  M a rch  e t  a ! . ,  1977) both  m ean  a g e  and  m ean  
s iz e  d e c lin e d  a s  a  result o f e x c e s s  f is h in g  pressure . 
A lth o u g h  recovery of A rc t ic  f ish  p o p u la t io n s  from  the 
e ffe c ts  of o v e r f ish in g  h a s  ge n e ra lly  been a s s u m e d  to 
be s lo w , J o h n so n  (1976) p re se n ts  d a ta  in d ic a t in g  that, 
even at K e yh o le  Lake  w here the ch a r  p o p u la t io n  w a s  
su b je c te d  to a  very heavy experim enta l fishery, the 
orig in a l p o p u la t io n  structu re  w a s  restored  w ith in  a  few  
ye a rs  a fte r exp lo ita tion  ended. M a n a g e m e n t  sc h e m e s  
w h ich  a llo w  for a  recovery period  after exp lo ita tion  
m igh t prov ide  an  e c o n o m ic  m e a n s  of ha rve st in g  A rc t ic  
char. F o r  exam ple , a  sy s te m  s im ila r  to  the one  w h ich  
h a s  been  u se d  for w h ite fish  an d  lake trout in the 
N.W .T. (W o n g  an d  W h illa n s, 1973), w h ich  a llo w s  for the

1977; R o g e r  Peet, u n p u b lish e d  data). Due, probably, to  
their s lo w e r  g row th  rate, E a s te rn  ch a r  reach  se xu a l 
m aturity  s l ig h t ly  later (o ne  to three ye a rs) than  W e ste rn  
char. A va ilab le  in fo rm a tion  In d ic a te s  that a g e  at first  
repro duction  is  one  to three y e a rs  le s s  fo r freshw ater- 
re siden t ch a r  than  for a n a d ro m o u s  ch a r  (de M a rch  e t  

a l . ,  1977). S iz e  at first rep ro du c tio n  ge n e ra lly  e x c e e d s  
300 m m  for a n a d ro m o u s  E aste rn  c h a r  a n d  400 m m  fo r  
a n a d ro m o u s  W e ste rn  char. F re sh w a te r-re s id e n t ch a r  
rarely excee d  200 m m  at first re p ro du c tion  and  so m e  
in d iv id u a ls  are m ature  at 120 m m  (H unter, 1970). M a le s  
tend to  m ature one  to fo u r  ye a rs  earlie r than  fe m a le s  in 
both  fre shw ater-re siden t an d  a n a d ro m o u s  p o p u la 
tions.

The p re se n ce  o f sm a ll (-*200  m m ) m ature  ch ar s u g 
g e s t s  that bo th  fre sh w ater-re siden t an d  sea-run  ch a r  
c o e x is t  in so m e  lake s y s t e m s  (T h o m p so n , 1957; C a m p 
bell an d  J o h n so n , 1976; de M a rc h  e t  a l . ,  1977). In  
N a u y u k  Lake, w here n o  m ature  fre shw ater-re siden t  
ch a r  are presen t, no  f is h  over 180 m m  are c a u gh t  d u r
ing the su m m e r  a fter the la rge r f ish  have  m igrated  

se aw a rd  (J o h n so n  an d  C a m p b e ll,  1975).

TABLE 4
P o p u la t io n  e s t im a te s  for la n d lo ck e d  ch a r  in C h a r  Lak e  (C o rn w a llis  is lan d ) a n d  K e y h o le  Lak e  (V ic to r ia  Island), and  se a -  
run a n a d ro m o u s  ch a r  from  S tan w e ll-F le tch e r Lak e  (S o m e rse t  Is la n d ) and  N a u y u k  L ak e  (Kent P en in su la ). S in c e  d a ta  
from  K e yh o le  Lak e  inc lude  on ly  f ish  a g e  7 an d  older, co m p a rab le  d a ta  are p re sen te d  fo r  C h a r  L ak e  a s  w ell a s  a  c o m 
plete  p o p u la t io n  estim ate.

Lake Lak e  A rea  (ha) No. o f  F is h  P re se n t N o . of F is h  h a '1 F is h  W e ig h t  kg/h a '1

C h a r* 52.6 23,600 449.0 104.0
K e y h o le * 48.6 8,200 169.0 44.0
C h a r * * 52.6 228,100 4,336.0 148.0
S ta n w e ll-F le tc h e r* * * 35,900.0 90,000 2.5 2.0
N a u y u k * * * 2,700.0 10,600 4.0 10.3

‘Landlocked char populations including only Individuals age 7 and older.
‘ ‘Including all landlocked char present In the lake.
‘ ‘Sea-run anadromous char populations excluding all non-migrant individuals.

tak in g  of a  s ix  year q u o ta  in tw o  years, fo llow ed  by a  
four ye a r c lo su re , m igh t be  u se fu l in ha rve st in g  c h a r  in 
so m e  p o rt io n s  of the N o rth w e st  Territories. H un ter  
(1970) c a lc u la te d  that even if the v irg in  A rc t ic  ch a r  p o p 
u la tion  of K e y h o le  Lake had  been  fish e d  at an  in sta n 
tan e o u s  m orta lity  rate o f 8 9 %  (21.34 k g  h a 1) the 
p o p u la t io n  w o u ld  have recovered 9 7 %  o f its  o rig ina l 
s to c k  w ith in  five years if it w ere not further explo ited.

MATURITY
A rctic  ch a r  reach  m aturity  a s  early  a s  a g e  three in 
so m e  freshw ater-re siden t p o p u la t io n s  (Hunter, 1970; 
M c C a r t  and  Ba in , 1974), but m o st  a u th o rs  record  the 
a g e  at first rep roduction  a s  fou r to n ine years. In  the 
E aste rn  A rctic , sp a w n in g  f ish  reach  a g e s  a s  gre a t a s  
29 y e a rs  (Sekerak  and  G rave s, 1975). In  m o st  char  
po p u la t io n s, the  percen tage  of sp a w n in g  f ish  is  very 
low, ra n g in g  from  tw o to 1 5 %  (Hunter, 1970; C a m p b e ll 
and  J o h n so n , 1976; So p u ck , 1977; de  M a rc h  e t  a l . ,

POPULATION AND PRODUCTION ESTIMATES
Se ve ra l recent s tu d ie s  of E a s te rn  a n a d ro m o u s  an d  
fre shw ater-re siden t c h a r  prov ide  e s t im a te s  o f the n u m 
ber a n d  b io m a s s  of A rc t ic  c h a r  p re sen t in H ig h  A rc t ic  
lake s. T h e se  s tu d ie s  in c lu d e  K e y h o le  Lak e  (Hunter, 
1970), C h a r  L ak e  (R ig ler, 1974), N a u y u k  Lak e  (J o h n so n  
and  C a m p b e ll, 1976), a n d  S tan w e ll-F le tch e r  Lake  (de  
M a rc h  e t  a l . ,  1977). A  su m m a ry  of p o p u la t io n  e s t im a te s  
is p re se n te d  in T ab le  4.

K e yh o le  L ak e  an d  C h a r  Lake  are sm a ll la k e s  su p p o rt 
ing p o p u la t io n s  of fre sh w ater-re siden t char. S tan w e ll-  
F le tch er a n d  N au yu k  are  m u ch  la rge r lakes. The d a ta  
presen te d  in T ab le  4 d e sc r ib e  o n ly  the a n a d ro m o u s  
co m p o n e n t  of A rc t ic  c h a r  p o p u la t io n s  in these  lakes. 
In a dd it io n  to the se a-ru n  pop u lat ion , both  Stan w e ll-  
F le tch er an d  N a u y u k  L a k e s  su p p o rt  p o p u la t io n s  of 
non -m igra to ry  sp a w n e rs  and/or ju ve n ile s  for w h ich  no  
p o p u la t io n  d a ta  are yet ava ilab le .
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D ata  o n  char p ro d u ctio n  are  lim ited  to s tu d ie s  of fresh - 
w ater-resident p o p u la t io n s  in C h a r  Lake  an d  anadro- 
m o u s p o p u la t io n s  in N a u y u k  Lake. C h a r  in C h a r  Lake  
have a n  an n u a l p ro d u ctio n  of 2.8 k g  h a '1 y r 1 (0.03 g  n r2 
y r 1). T h e  su m m e r  p rod u ction  o f a n a d ro m o u s  char  
( ► 4 0 0  m m ) m ig ra t in g  ou t of an d  return ing to  N a u y u k  
Lake ran ged  from  0.7 to 2.1 kg  h a '1 betw een  1974 and  
1977 (L. J o h n so n , u n p u b lish e d  data). T h is  is  g row th  
that to o k  p lace  at se a  a n d  can  be v iew ed a s  a  m arine  
su b s id y  to the b io m a s s  o f A rc t ic  ch a r  in N au yu k  Lake.

SPAWNING HABITAT AND STRATEGY
S p a w n in g  hab ita t for A rc t ic  char ra n g e s  from  hard m ud  
(Hunter, 1970) to  c o a rse  gravel (F a b r ic iu s  a n d  G u s t a f 
son , 1954; G lo v a  and  M c C art, 1974). F re sh w a te r-re s i
dent p o p u la t io n s  often  sp a w n  in la k e s or the m o u th s  
of rivers e n te rin g  lakes. W e ste rn  a n a d ro m o u s  ch a r  
c o m m o n ly  sp a w n  in riffle  a re as of stre a m s, w h ile  in 
the N o rth w e st  T e rritories a n a d ro m o u s  E aste rn  ch a r  
are ge n e ra lly  lake sp a w n e rs  (C am p b e ll an d  J o h n so n ,  
1976; d e  M a rch  e t  a l . ,  1977). A lth o u g h  m o st  sp a w n in g  
m ig ra t io n s  b e g in  in A u g u st ,  J o h n so n  an d  C a m p b e ll 
(1976) report that in the N a u y u k  Lak e  sy ste m , s p a w n 
ing  c h a r  m ig ra te  u p stre am  from  N a u y u k  Lake  into  
W illo w  Lake im m e d ia te ly  after break-up, feed in the  
lake, a n d  b e g in  sp a w n in g  in Se p te m b e r  (C am p b e ll and  
J o h n so n , 1976). M o s t  sp a w n in g  in d iv id u a ls  d o  not 
m ake a  se aw ard  m ig ra t io n  in the year o f sp a w n in g , but 
rem ain in fre sh  w ater to  feed until the o n se t  o f the 

u p stre am  sp a w n in g  m ig rat io n  (G r iffith s  e t  a l . ,  1975, 
1977; J o h n so n  an d  C a m p b e ll, 1976).

Th e  sp a w n in g  period  of ch a r  r a n g e s  from  a s  early  a s  
A u g u s t  23 in C h a r  Lake  to late N o v e m b e r a lo n g  the  
w est c o a s t  o f H u d so n  B a y  (Hunter, 1970; de  M a rc h  e t  

a l . ,  1977). S p a w n in g  a p p e a rs  to  o c c u r  later further 
south. In  w arm  w ater sp r in g s  (e.g., C a c h e  Creek, 
N.W.T.), h igh  sp r in g  w ate r tem pe ratu res m ay  d e lay  
sp a w n in g  into  late N o ve m b e r o r  later (M c C a rt  and  
Bain, 1974).

MIGRATIONS
In m o st  areas, a n a d ro m o u s  ch a r  m ig rate  se aw ard  im 
m ed ia te ly  a fter ice-out. Large  c h a r  m ig rate  se aw ard  
earlier than  sm a lle r  in d iv id u a ls  a n d  arrive in co a s ta l 
w ate rs f irst (J o h n so n  an d  C a m p b e ll, 1975; d e  M a rch  e t  

a l . ,  1977; G r iff ith s  e t  a l . ,  1977). O n  the o ther hand, la rge  
ch a r  are  the firs t  to return to fre sh w ate r  h a b ita ts  and  
the average  s iz e  o f ch ar a t  se a  d e c lin e s  a s  the  se a s o n  
p ro g re sse s. A s  the u p stre a m  m ig rat io n  b e g in s,  
c a tc h e s  in c o a s ta l f ish e r ie s  d e c lin e  an d  f ish e r ie s  in 
st re a m s  b e co m e  productive. P e ak  ch a r  ru n s gen e ra lly  
o c cu r  in A u g u s t  and  early  Sep tem ber, but are  later in 
so u th e rn  (than northern) s tre am s.

A t sea, ch a r  ra n ge  w ide ly  a lo n g  the c o a s t  o c c a s io n  :y 
m o v in g  m ore than  200 km  from  their h o m e  stream  
(G lova  a n d  M c C a rt ,  1974). T a g g in g  s tu d ie s  of both  
E aste rn  an d  W e s te rn  ch a r  in d icate  that ch a r  o c c a s io n 
a lly  en ter s t re a m s  other than the ir h om e  stre am  to 
sp a w n  o r  overw inter (C ra ig  and M c C a rt ,  1975; R. Peet, 
pe rso n a l co m m u n icat ion ).

RECRUITMENT AND MORTALITY
J o h n so n  (1975) s u g g e s t s  that, In u n e x p lo lte d  p o p u la 
t io n s  at equ ilibrium , recru itm ent o f  juvenile  ch a r  In to  
the adu lt p o p u la t io n  e q u a ls  the m orta lity  of a d u lts .  
E xp lo ita t io n  of the  adu lt p o p u la t io n  tr ig ge rs  in c re a se d  

recru itm ent of juve n ile  c h a r  e n s u r in g  that norm al s iz e  
an d  a g e  d is t r ib u t io n s  are  m ain ta in e d . If the  harvest is  
e x ce ssiv e , recru itm ent is  in su ffic ie n t  to m ain ta in  the  
p o p u la t io n  stru ctu re  re su lt in g  in a  d e c lin e  in both  s iz e  
and  age. R ap id  recru itm e nt o ften  re su lt s  in an  in c re a se  
in the g row th  ra te s of juve n ile  c h a r  and  a  redu ction  in  
natura l m ortality. W ith  the o n se t  o f  heavy e xp lo ita tion , 
an  u p su rg e  in gro w th  o f ju ve n ile s  a lre ad y  p re sen t in 
the sy s te m  o c c u r s  (H unter, 1970). If the harvest Is  ter
m inated, recru itm ent te n d s  to  return the p o p u la t io n  to  
its  o rig in a l s ize  a n d  a g e  stru ctu re  (Joh n son , 1975). 
H ow ever, in s itu a t io n s  w he re  a  n u m b e r of s p e c ie s  are  
p resen t in a  sy ste m , recru itm e nt of o th e r  sp e c ie s  
co u ld  interfere w ith  the return of th e  p o p u la t io n  to  an  
eq u ilib riu m  co nd ition .

E s t im a te s  o f a n n u a l m orta lity  ra te s for c h a r  in d icate  a  
g rad u a l in c re a se  in natura l m orta lity  w ith  in c re a s in g  
age. H u n ter (1970) fou n d  that, in K e y h o le  Lake, a n n u a l 
m orta lity  of la n d lo ck e d  c h a r  ran ge d  from  0.25 for a g e -  
se ve n  f ish  to 0.94 fo r  a g e  16 fish . S tu d ie s  o f  
a n a d ro m o u s  ch a r  in the S y lv ia  G r in n e d  R ive r d ra in a ge  
(S o p u ck , 1977) a n d  N e tt ill in g  Lake  (R. Peet, u n p u b lis h 
ed  data) ind icate  that the a n n u a l m orta lity  ra te s o f se a -  
run f ish  ran ge  from  0.40 to  0.50.

F is h in g  e x p lo ita tio n  u s in g  g i lln e ts  h a s  been  sh o w n  to  
in c re a se  m orta lity  to  older, la rge r f ish , w h ile  d e c re a s 
in g  the m orta lity  o f  you n ge r, sm a lle r  fish . S tu d ie s  a t  
K e yh o le  Lake  in d icate d  that, fo r c h a r  y o u n g e r  than  a g e  
seven, m orta lit ie s in g illn e t  m e s h e s  a s  sm a ll a s  2.5 in 
c h e s  (6.35 cm  stre tch e d  m e sh ) w e re  n e g lig ib le  a n d  
that, a s  p re v io u s ly  ind icated , the  g row th  ra te s o f  

juvenile  ch a r  in c re a se d  d ram a tica lly  after e x p lo ita tio n  
b e ga n  (Hunter, 1970).

A lth o u g h  th e se  s tu d ie s  s u g g e s t  that a  ro tationa l har
vest (e.g., s ix  year q u o ta  c a u g h t  in tw o, then fou r ye a rs  
c lo se d ) w ou ld  a c tu a lly  re su lt  in in c re a se d  p ro d u ctio n  
in ch a r  p o p u la t io n s  due  to m ore rap id  gro w th  an d  re
cru itm ent and  lo w er m orta lity  of juve n ile  char, the  
p re se n ce  of s p e c ie s  o ther than  c h a r  co u ld  c o m p lic a te  
the s itu ation . J o h n so n  (1976) s ta te s  that “w h e re as a  
s in g le  s p e c ie s  of f ish , a s  in the c h a r  o f K e y h o le  Lake, 
w ill return rap id ly  to  the e q u ilib r iu m  p o s it io n , a  m ore  
co m p le x  sy s te m  w ill have  m an y  a lternative  p a th w ay s  
th rough  w h ich  the en e rgy  ca n  m o v e . . . .  In C a n a d ia n  
fre shw ater f ish e r ie s , it is  u su a lly  th e 'd o m in an t  s p e c ie s  
that are so u g h t  after; it is  therefore  e s se n t ia l to th ink  
in te rm s of su s ta in e d  p o p u la t io n s  rather than  s u s ta in 
ed y ie ld s . "

If a  rotationa l h a rvest sc h e m e  w ere utilized  a s  a  m e a n s  
of m a n a g in g  ch a r  in s y s t e m s  c o n ta in in g  o th er sp e c ie s  
with s im ila r  e c o lo g ic a l requ irem ents, th e se  s p e c ie s  
m ight interfere w ith  ch a r  recru itm e nt and prevent the  
rapid return of the  char p o p u la t io n  to  an  eq u ilib riu m  
state. A  su s ta in e d  harvest m an a ge m e n t  sc h e m e , de-



sp ite  it s  e c o n o m ic  p rob lem s, m ig h t be the on ly  w a y  to 
protect the c h a r  p o p u la t io n  in s u c h  c irc u m sta n c e s .

FOOD HABITS
F re sh w a te r re s id en t ch a r  and the  ju ve n ile s of anadro-  
m o u s  p o p u la t io n s  feed a lm o st  e x c lu s iv e ly  on  a q u a t ic  
in se c ts  and  sm a ll c ru s ta c e a n s  (M a c C a lla m , 1972; R ig -  
1er, 1974; Se k e ra k  and  G rave s, 1975; de M a rc h  e t  a l . ,

1977). F ish  are se ld o m  utilized by sm a ll ch a r  (-<300  
mm), w ith  the e xce p tio n  that young-o f-th e-year are  
eaten  in so m e  a re a s (G ra inger, 1953; G lo v a  and  M e- 
Cart, 1974; G r iff ith s  e t  a l . ,  1975; Law rence  e t  a l . ,  1978). 
Th e  d iversity  o f food  ite m s u tilized  by c h a r  in fre sh  
w ater is  ge n e ra lly  low er in p o p u la t io n s  in h a b it in g  the  
A rc t ic  Is la n d s  an d  p o rt io n s of the C a n a d ia n  S h ie ld  
than  in  p o p u la t io n s  w e st  of the M a ck e n z ie  R iver (M e- 
C art e t  a l . ,  1972; M c C a r t  and  C ra ig , 1973; Ba in, 1974; 
G lo v a  and  M c C a rt ,  1974; S e k e ra k  and G rave s, 1975). 
T h is  p rob ab ly  re fle cts the  low er p roductiv ity  an d  the  
low er d ive rsity  of food  o r g a n is m s  in the form e r a reas.

A n a d ro m o u s  c h a r  ach ie ve  a  c o n s id e rab le  g row th  a d 
v a n ta ge  over fre shw ater-re siden t ch a r  d u e  to the h igh  
ava ilab ility  of fo o d  o r g a n ism s  in  the m arin e  e n v iron 
m ent. S tu d ie s  of a n a d ro m o u s  c h a r  s to m a c h  c o n te n ts  
reveal that c ru s ta c e a n s  (no tab ly  a m p h ip o d s , eu p h a -  
s id s ,  a n d  m y s id s )  and  f ish  are the  p red om in an t fo o d  
ite m s (G ra inger, 1953; Se k e rak  a n d  G rave s, 1975; G r if 
f ith s  e t  a l . ,  1975, 1977). Th e  f is h  sp e c ie s  utilized in 
c lu d e  w h ite fish  an d  se vera l m arine  s p e c ie s  (e.g., four- 
horn sc u lp in , A rc t ic  cod, P ac if ic  sa n d  lance). S p e c ie s  
d iversity  of s to m a c h  c o n te n ts  i s  often c o n s id e ra b ly  
h igh e r in m arine  e n v iron m e n ts than in fre sh  w ate r  
(G ra inger, 1953).

S tu d ie s  of a n a d ro m o u s  c h a r  p o p u la t io n s  in fre sh  w ate r  
in d ica te  that m ig ran t a n a d ro m o u s  char d o  not feed e x 
te n sive ly  in fre sh  w ater (Sp ru le s, 1952; M c C a r t  e t  a l . ,  

1972; Ba in , 1974; G lo v a  a n d  M cC a rt ,  1974; S e k e ra k  an d  
G rave s, 1975). F re sh w a te r  ju ve n ile s of a n a d ro m o u s  
p o p u la t io n s  an d  freshw ater-re siden t c h a r  c o m m o n ly  
feed m ore  in te n sive ly  a s  in d icated  by low  p e rc e n ta g e s  
of e m p ty  s to m a c h s  a m o n g  th e se  g ro u p s. A  few  p o p u la 
t io n s  o f  freshw ater-re siden t char have been  found  w ith  
h igh  p e rc e n ta g e s  of e m p ty  s to m a c h s  d u r in g  the s u m 
m er fe e d in g  period  (Hunter, 1970; Se k e rak  a n d  G rave s,  
1975). T h e  in te n sity  of feed in g  in a n a d ro m o u s  p o p u la 
t io n s  va rie s c o n s id e ra b ly  a m o n g  c o a s ta l lo c a t io n s  an d  
te n d s to  sh o w  so m e  se a s o n a l varia tion  d e p e n d in g  in 
part o n  the ava ilab ility  o f food ite m s (G ra inger, 1953; 
G r iff ith s  e t  a l . ,  1977; de  M arch  e t  a l . ,  1977). A m o n g  
m ig ran t ch ar w ith  food  in their s to m a c h s ,  sa ltw ate r- 
c a u g h t  in d iv id u a ls  co n ta in  g rea te r q u a n tit ie s  of fo o d  
t iS n  th o se  taken  u p stre am  in fre sh  w ater (Se ke rak  an d  
G rave s, 1975; Se k e rak  e t  a l . ,  1975).

UTILIZATION

DOMESTIC CHAR FISHERIES
A n a d ro m o u s  A rct ic  char are utilized  in d o m e st ic  f is h 
e rie s centered  near c o a s ta l v i l la g e s  in the northern and  
ea ste rn  p o rt io n s of the N.W .T . (F igu re  6). A lth o u g h  
so m e  freshw ater-re siden t p o p u la t io n s  have been  
f ish e d  on  o c c a s io n , a n a d ro m o u s  f ish  are  preferred due  
to  their la rger size  and  the e a se  of cap tu re  re su lt in g  
from  the co nce n trat ion  of f is h  in rivers d u r in g  late  
su m m e r  an d  fall sp a w n in g  runs. H isto r ica lly , the n u m 
ber of a re a s  f ish e d  w a s  p ro b a b ly  m u c h  large r than  to
d ay  and se vera l o f the kn o w n  f is h in g  s ite s  have been  
utilized  on ly  rarely in recent ye a rs  (M ilto n  Free m an  
R e se a rc h  Ltd., 1976). C h a r  still, how ever, provide  an  im 
portant so u rc e  of food  to m an y  native v illa g e s, both  for 
h u m an  c o n su m p t io n  and  a s  fo o d  for d o g s .

COMMERCIAL FISHERIES

T h e  lo ca tion  of m ajor co m m e rc ia l c h a r  f ish e r ie s  in the  
N.W .T. is  sh o w n  in F igu re  4. C a tc h  re c o rd s  for several 
o f these  f ish e r ie s  are  p re se n te d  in T a b le  5. T h e  ca tch  
s t a t is t ic s  are on ly  ap prox im ate . In fo rm a tio n  on  
c a tc h e s  from  c o m m e rc ia l f ish e r ie s  o r ig in a te s  w ith  the 
o p e ra to rs  of freezers, c an n e rie s, and  s h ip p in g  p e r so n 
nel w ho  have o c c a s io n a lly  been  d e lin q u e n t in m a in 
ta in in g  a ccu ra te  ca tch  re cord s. In add ition , the  d iv id 
in g  line betw een co m m e rc ia l a n d  d o m e st ic  f ish e r ie s  is  
p oo rly  d e fine d  and  m an y  c h a r  s a le s  w ith in  northern  
c o m m u n it ie s  m ay  not be recorded.

T h e  ch a r  f ish e r ie s  at R a n k in  Inlet, C a m b r id g e  Bay, 
P e lly  Bay, and  N e tt illin g  L ak e  a c c o u n t  for m o st  of the  
c o m m e rc ia l ch a r  s a le s  in the N o rth w e st  Te rritorie s in 
recent y e a rs  (Table 5). D a ta  c o m p ile d  by S t a t is t ic s  
C a n a d a  (1971-75) on  total f is h  s a le s  in  the N o rth w e st  
Te rritorie s s u g g e s t  that th e se  fou r m ajo r f ish e r ie s  a c 
co u n t  for over 8 0 %  of co m m e rc ia l c h a r  s a le s  in m o st  
recent years. O th e r sm a ll s c a le  f ish e r ie s  se rve  prim ar
ily  loca l n e e d s  and  m ay  not be  a ccu ra te ly  repre sen ted  
in the tota l f ish  s a le s  s ta t is t ic s .

In  so m e  in stan c e s, la rge  co m m e rc ia l h a rv e st s  of a n a d 
ro m o u s  ch a r  have resu lted  in a  d ra s t ic  p o p u la t io n  d e 
cline . F o r  exam ple , a  co m m e rc ia l f ish e ry  e s ta b lish e d  
at F ro b ish e r  B ay  in the S y lv ia  G r in n e ll R ive r in 1958 
grea tly  reduced  fish  s t o c k s  a n d  w a s  e ven tu a lly  c lo se d  
in 1967 du e  to the low  ca tch  per unit effort an d  sm a ll 
s iz e  of the rem ain in g  f ish  s t o c k s  (H unter, 1976). S in c e  
c lo su re , the S y lv ia  G rinne ll f ish e ry  h a s  been  su b je c t to  
d o m e st ic  an d  sp o rt  f is h in g  on ly. D e sp ite  th is, the p o p 
u la tio n  h a s  not recovered a n d  recent s tu d ie s  (Sop u ck ,  
1977) p re sen t c lea r ev id e n ce  o f  overexp lo itation .

E c o n o m ic s  is  often  a  m ajo r fac to r lim itin g  d e ve lo p 
m ent of la rge  sc a le  ch a r  f ish e r ie s  in the N.W .T. The  
R a n k in  In let cannery, w h ich  b e g a n  op e rat ion  a s  a  c o m 
m erc ia l fish e ry  in 1961 (B rian  W o n g ,  u n p u b lish e d  data), 
utilized  a  la rge  area  of S h ie ld  la k e s  a n d  c o a s ta l 
s t re a m s  to provide f ish  to the fac ility. Th ere  w a s  so m e
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lo ca lize d  reduction  of c h a r  s t o c k s  but the m ajor rea
s o n s  fo r  the  c lo su re  of the  fac ility  in 1977 w ere the  
h ig h  c o s t  of t ran sp orta t io n , the low  return on  in v e st 
m ents, a n d  la ck  o f  in te rest on  the part of lo ca l re s i
d e n ts  (R. Peet, p e rso n a l co m m u n ica t io n ). W h ile  there  
w a s  a  m arke t for ca n n e d  ch a r  p ro d u c ts  a s  go u rm e t  
food, even  at re lative ly  h igh  prices, the fish e ry  su ffe re d  
from  lim ited  a n d  sp o ra d ic  p ro d u ctio n  (B. W o n g , F is h 
e r ie s  a n d  M a rin e  Se rv ice , Y e llow kn ife ; p e rso n a l c o m 
m unication ). H a d  the  R a n k in  can n ery  been ab le  to p ro 
d u c e  o n e  to tw o  m illio n  p o u n d s  a  year, there sh o u ld  
have  b een  little p rob lem  m arke tin g  the product.

T h e  C a m b r id g e  B a y  co m m e rc ia l f ish ery  is  a  c o m 
m unity  freezer o pe ration  w h ich  b e ga n  o p e ra t io n s in 
1960 a n d  h a s  u tilized  a n a d ro m o u s  A rc t ic  ch a r  and  lake  
trout. In  su m m e r, ru n s o f a n a d ro m o u s  ch a r  are har
ve ste d  in the rivers. D u r in g  the winter, la k e s  are g ill- 
netted to  cap tu re  overw in te ring  ch a r  an d  lake trout. 
F ish in g  in c o a s ta l w a te rs  is  ge n e ra lly  restricted  to  a  
few  a re a s  in the im m e d ia te  v ic in ity  o f m ajo r ch a r  
stre a m s. O v e r f ish in g  of so m e  st re a m s  h a s  re su lted  in 
a  d e c lin e  in the a ve rage  s iz e  of ch a r  n e c e ss ita t in g  te m 
porary  re s tr ic t io n s  on  f is h in g  in th e se  a re a s (e.g., 
Ekalluk , Pa liryuak, H a lov ik , and  Lau c h la n  R ivers) but, 
in general, the C a m b r id g e  B a y  fish e ry  for a n a d ro m o u s

ch a r  h a s  proved an  e c o n o m ic a lly  v iab le  op e rat ion  an d  
h a s  re su lted  in on ly  lim ited  d e p le tio n  o f f is h  s to c k s .

E ffo r ts  to utilize fre sh w ater-re siden t c h a r  p o p u la t io n s  
in la k e s  near C a m b r id g e  B a y  have  prove d  u n e c o n o m i
ca l (R. Peet, p e rso n a l c o m m u n ic a t io n ). B o th  su m m e r  
an d  w in ter f ish e r ie s  w ere tried. Th e  f ish  w ere hard  to 
handle: they q u ick ly  w ent so ft  d u r in g  the su m m e r  an d  
la rge  n u m b e rs w ere required to  reach  the  required  
w eigh t. N o  fe a s ib le  s y s te m  o f h arvest w a s  w orked  out 
(B. W o n g , pe rso n a l c o m m u n ic a t io n ). T h e  harvest w a s  
u n e c o n o m ic  d e sp ite  the u n u su a lly  h ig h  q u o ta s  w h ich  
w ere se t  to  a id  in the e s ta b lish m e n t  o f the  freshw ater- 
re sid en t fishery. B a r lish e n  a n d  W e b b e r  (1973a) report 
that p an -size d  fre shw ater-re siden t c h a r  w ere in d irect  
co m p e titio n  w ith d o m e st ic a te d  ra in b o w  an d  b rook  
trout w h ic h  so ld  for a  low er p r ice  on  so u th e rn  m arke ts  
th u s lim itin g  fre shw ater-re siden t ch a r  sa le s .

C o m m e rc ia l fish e ry  activ ity  in P e lly  B a y  a ls o  c e n te rs  
a rou n d  a  co m m u n ity  freezer co n c e p t, but on  a  m u ch  
sm a lle r  sc a le  than  at C a m b r id g e  Bay. W h ile  lake trout, 
taken du r in g  f ish e r ie s  for fre sh w ate r-re sid e n t char] 
form  an  im portant part o f the  tota l ha rvest at C a m 
b rid ge  Bay, ch a r  are  the o n ly  s p e c ie s  f ish e d  c o m m e r
c ia lly  at Pe lly  Bay. T h e  Kellett, Bâch er, K uugarjuk, and



A rro w sm ith  R iv e rs  p rov ide  m o st  of the harvest. D u e  to  
the re lative ly  lo w  an nu a l ca tch  (-<50,000 lb s  an nu a lly ) 
and the  sh o rt  period  of o p e ra t io n s (s in ce  1969), ch a r  
s t o c k s  have rem ain ed  relatively  c o n s ta n t  in the area. 
Bo th  e c o n o m ic a lly  an d  b io lo g ica lly ,  the P e lly  B a y  f is h 
ery a p p e a rs  to b e  so u n d . B y  p rov id in g  for c o m m u n ity  
n e e d s f irst an d  se llin g  on ly  su rp lu s  c a tc h e s  to  so u th 
ern m arke ts, a n n u a l in ve stm e n t in the f ish e ry  is  kept 
m in im al an d  f is h  s t o c k s  are not dep lete d  by the d e 
m a n d s  o f  a  la rge  sc a le  operation .

In 1974, a  c o m m e rc ia l f ish e ry  w a s  e s ta b lish e d  by re s i
d e n ts  o f F ro b ish e r  B a y  at N e tt illin g  Lak e  to  exp lo it  
s t o c k s  o f a n a d ro m o u s  char. Th ere  w a s  a  net d e c lin e  in 
ca tch  per unit effort in the 1976 se a s o n  (S o p u ck , 1977) 
re su lt in g  in a  reduce d  tota l ca tch  (Tab le  5). In  1977, 
how ever, the to ta l ca tch  q u o ta  o f  50,000 lb s  w a s  a g a in  
a tta ined  but d a ta  on c a tc h  per un it effort are not yet  
ava ilab le  (R. M o sh e n k o ,  F ish  a n d  M a rin e  Se rv ice , W in 
n ipeg, p e rso n a l co m m u n ica t io n ). D a ta  are in su ffic ie n t  
at p re se n t to  de te rm in e  the lo n g  term e ffect of th is  
co m m e rc ia l fish e ry  o n  the N e tt illin g  Lake  a n a d ro m o u s  
popu lation .

H u n te r (undated) reports that the M a ck e n z ie  D e lta  a rea  
o ffe rs c o n s id e rab le  p o ten tia l fo r f ish e r ie s  d e ve lo p 
m ent. Ch ar, how ever, are  extrem e ly  lim ited  in d is t r ib u 
tion in th is  a re a  w ith  m o st  o f the im po rtan t c h a r  
s t re a m s  (C ac h e  C re e k  an d  the R a t River) d ra in in g  from  
the Y u k o n  Territory. A lth o u g h  reco rd s in d icate  that 
sm a ll c a tc h e s  o f  ch a r  from  lo ca l s t re a m s  a n d  a re a s  
a lo n g  the Y u k o n  c o a s t  have contribu te d  to  co m m e rc ia l 
ca tch e s, the re so u rce  a p p e a rs  to be to o  lim ited  for  
e c o n o m ic  d eve lop m en t w ithou t severe ly  re d u c in g  ch a r  
s to c k s .  T h e  a n a d ro m o u s  p o p u la t io n s  in C a c h e  C re e k

a n d  the R a t  R iver are  a lread y  heav ily  exp lo ited  by  

d o m e st ic  f isherm en.

O th e r  co m m e rc ia l c h a r  f ish e r ie s  sh o w n  In F ig u re  4 are  
lo ca l co m m u n ity  ve n tu re s w h ic h  have  ope rated  s p o 
rad ica lly  in  p a st  y e a r s  an d  ge n e ra lly  co n c e n tra te  on  
p ro v id in g  f ish  for lo ca l needs. In m an y  c a se s ,  the f ish  
are  utilized d irectly  by  the f ish e rm e n  w h o  c a tc h  them , 
w ith  co m m e rc ia l s a le s  lim ited  to s u r p lu s  fish .

F ish e ry  re gu la t io n s  restrict the  m e sh  s iz e  u tilized  in 
co m m e rc ia l char f ish e r ie s  to 5.5 inch  (13.9 cm  
stre tch e d  m e sh ) fo r a n a d ro m o u s  p o p u la t io n s  a n d  2.5 
in ch  (6.35 c m  stre tch e d  m e sh ) for fre sh w ate r-re sid e n t  
c h a r  (F ish e r ie s  and  En v iro n m e n t C a n a d a ,  1977). T h e se  
m e sh  s iz e s  e ffective ly  reduce  the n u m b e r of sm a ll f ish  
c a u g h t  p ro v id in g  fo r ad e q u a te  su rv iva l to  In su re  m a in 
te n an ce  o f  the popu lation . L a rg e r  f is h  are se le c tiv e ly  
rem oved, o ften  re su lt in g  in a  re d u ctio n  in the  ave rage  
s iz e  of c h a r  taken in su b s e q u e n t  years. In  c a s e s  w here  
sp a w n in g  s t o c k s  are  se vere ly  reduce d, a  d e c lin e  in 
p o p u la t io n  s iz e  m ay  occur. S o u n d  m a n a g e m e n t  of c h a r  
p o p u la t io n s, therefore, d e p e n d s  on  th e  e s ta b lish m e n t  
o f  q u o ta s  a n d  s e a s o n s  w h ich  co n tro l the  harvest s u f f i
c ie n tly  to  in su re  that y ie ld s  are  m ain ta in ed . A  d i s c u s 
s io n  of fa c to r s  go v e rn in g  the e s ta b lish m e n t  o f  p re sen t  
co m m e rc ia l q u o ta s  a n d  h arvest s e a s o n s  is  p re se n te d  

in  the m an a ge m e n t  se ctio n .

SPORT FISHERY
A n a d ro m o u s  A rct ic  ch a r  a re  o n e  o f  the  m o s t  prized  
sp o r t  s p e c ie s  c a u g h t  by a n g le r s  In the  N o rth w e st  T e r
ritories. D u e  to the sm a ll s iz e  o f f re sh w ate r  c h a r  a n d

TABLE 5
S u m m a ry  of co m m e rc ia l ca tch  d ata  for A rc t ic  ch a r  from  s ix  f ish e r ie s  in the N o rth w e st  Te rritorie s (from  B. W o n g  a n d  

R. Peet, F ish e r ie s  an d  M a rin e  Service, u n p u b lish e d  data). A ll f ig u re s  are in p o u n d s  round w e igh t. N D  =  n o  data. (1 

pou n d  =  0.45 kg).

Year
Rankin
Inlet

Cambridge
Bay

Pelly
Bay

Mackenzie
Delta

Nettilling
Lake

Sylvia
Grinnell

River
Cambridge 

Landlocked <

1960 _ 19,500 — — — 12,195 —

1961 4,988 13,863 — — — 10,304 —
1962 38,840 16,955 — — — 10,336 —
1963 42,547 31,157 — — — 10,647 —
1964 29,974 35,522 — —  , — 8,430 —
1965 41,900 47,000 — 16,084 — 12,319 —
1966 60,207 37,000 — 800 — 10,270 —
1967 44,604 62,205 — — — — —
1968 5,253 95,622 — — — — —
1969 57,522 107,048 1,500 — —■ — —
1970 17,265 98,459 850 — — — —
1971 59,437 93,250 35,000 — — — 28,444
1972 36,353 127,266 7,363 — — — 45,115
1973 40,635 62,683 49,228 — — — 21,827
1974 93,695 67,555 46,629 — 50,000 — 4,070
1975 65,941 71,207 40,791 — 59,400 — 2,760
1976 N D N D N D — 24,739 — —



po o r a c c e s s  to la k e s  c o n ta in in g  them, th is form  is 

little so u g h t  a fter in c o m p a r iso n  w ith a n d ro m o u s  fish.

M o s t  of the sp o rt  f is h in g  for c h a r  o c c u r s  a) in co a s ta l 
st re a m s  in the v ic in ity  of R a n k in  Inlet; b) in s tre a m s  
entering  C o ro n a t io n  an d  Q u e e n  M a u d  G u lf; an d  c) on  
B a ffin  Is lan d . C h a r  are  f ish e d  bo th  from  lo d g e s  an d  fly- 
in g ro u p s  w h ic h  e s ta b lish  tem porary  c a m p s. M o s t  
sp o rt  f is h in g  is  re str icted  to the  late su m m e r  an d  fall 
ru n s w hen the f ish  are  h eav ie st after a  su m m e r  o f feed 
ing  at sea.

R e g u la t io n s  a llo w  a n g le r s  a  d a ily  ca tch  lim it of four 
ch a r  w ith a  p o s s e s s io n  lim it o f se ve n  (F ish e r ie s  and  
En v iro n m e n t C a n a d a , 1977). T h e  Tree River, d ra in in g  
in to  C o ro n a t io n  G u lf, is  an  e x ce p tio n  w ith  on ly  two  
f ish  per a n g le r  a llo w e d  and  a  total harvest lim ited  to 
700 ch a r  per year. (The lim it h a s  recently  been ra ised  
from  500 a s  the p o p u la t io n  h a s  recovered.) T h e  Tree

W H IT E F ISH
Th ree  s p e c ie s  o f  w h ite fish , the  lake or h u m p b ac k  
w h ite fish  ( C o r e g o n u s  c l u p e a f o r m i s ) ,  the broad  w hite- 
f ish  ( C .  n a s u s ) ,  a n d  the round  w h ite fish  ( P r o s o p i u m  

c y l i n d r a c e u m ) ,  a re  c o m m o n  in the N o rth w e st Territo
r ie s and  are  h a rve ste d  in d o m e st ic  an d  co m m e rc ia l 
f ish erie s . H is to r ic a l d o m e st ic  and  co m m e rc ia l ca tch  
re c o rd s a n d  co m m e rc ia l q u o ta s  e s ta b lish e d  by  the 
F ish e r ie s  a n d  M a r in e  Se rv ice , lum p a ll three sp e c ie s  
u n der the s in g le  c a te go ry  of “w h ite f ish ".  The relative  
im p o rtan ce  o f e a ch  sp e c ie s  in d o m e st ic  and  co m m e r
c ia l c a tc h e s  va r ie s  from  are a  to area  but, in m o st  
c a se s ,  literature re fe re n ce s to  "w h ite f ish "  c a tc h e s  
refer to the lake (a ls o  know n  a s  h u m p b ack ) w h ite fish .

DISTRIBUTION AND HUMAN UTILIZATION
T h e  lake w h ite f ish  is  w ide ly  d istr ib u te d  in la k e s and  
rivers in the  m a in la n d  p ortion  of the N.W .T. an d  is  
kn o w n  to o c c u r  in b ra c k ish  c o a s ta l e s tu a r ie s  in the 
v ic in ity  of the  M a c k e n z ie  D e lta  and  near C a m b r id g e  
B a y  on  V ic to r ia  Is la n d  (F igu re  7). C o m m e rc ia l q u o ta s  
for th is  s p e c ie s  have  been e s ta b lish e d  for ap p ro x i
m ate ly  200 w a te rb o d ie s  a c r o s s  the N.W .T. M a n y  of 
th e se  q u o ta s  have, how ever, been  e s ta b lish e d  w ithout  
prior k n o w le d ge  of the p re se n c e  or a b se n c e  of w hite- 
f ish  w ith in  the  w a te rb o d ie s  a n d  m o st  often, the q u o ta s  
fo r w h ite f ish  an d  lake  trout have  been co m b in ed .

T h e  a re a s  o f m o st  c o n c e n tra te d  d o m e st ic  an d  c o m 
m erc ia l f is h in g  fo r  lake  w h ite f ish  are in the im m ed iate  
v ic in ity  of c o m m u n it ie s  in the M a ck e n z ie  R iver Va lley  
an d  G reat S la v e  L ak e  area, in the C o ro n atio n -Q u e e n  
M a u d  G u lf  area, a n d  a lo n g  the  w e st c o a s t  of H u d so n  
B a y  (F igu re  7). L ak e  w h ite fish  are  rarely the so le  object 
o f co m m e rc ia l f ish e r ie s  in the N.W .T. T ab le  6 p re se n ts  
ava ilab le  in fo rm a tio n  on  co m m e rc ia l la n d in g s  of white- 
f ish  in four re g io n s  o f the N.W .T . w h ich  have h is to r ica l
ly been  ce n te rs  o f  co m m e rc ia l f isherie s. A lth o u g h  no  
c o m m e rc ia l f ish e r ie s  are p re sen tly  op e ratin g  in the 
M a c k e n z ie  Delta, w h ite f ish  (in th is  in stance, prim arily

R ive r h a s a  q u o ta  in o rd er to p ro tect a  vu ln e rab le  p o p 
u la t io n  w h ic h  is  on ly  a b le  to u tilize  a  sh o rt  se c t io n  of 
river near the  m outh  before  e n c o u n te r in g  im p a s s a b le  
barrie rs (R. Peet, p e rso n a l co m m u n ic a t io n ). A t  one  
tim e, a  c o m b in a t io n  o f  spo rt f is h in g  b y  to u r is t s  and  
d o m e st ic  f is h in g  by re s id e n ts  o f  C o p p e rm in e  c a u s e d  a  
m arke d  redu ction  in the c h a r  pop u la t io n . In recent 
years, str ic t  ca tch  lim its  an d  yearly  q u o ta s  o n  sp o rt  
f ish e ry  co m b in e d  w ith  a  vo lu n ta ry  re d u ction  in the 
d o m e st ic  f ish e ry  b y  re s id e n ts  of C o p p e rm in e  have  
a llo w e d  the p o p u la t io n  to recover. S o p u c k  (1977) ind i
c a te s  that the spo rt fish e ry  o f the  S y lv ia  G r in n e ll R iver  
near F ro b ish e r  Bay  m ig h t  a ls o  be  Im p rove d  by a  “vo l
untary  lim it"  o n  the d o m e s t ic  f ish e ry  fo r a  few  y e a r s  to 
a llo w  dep le te d  s to c k s  to  recover. Th e  c o n flic t  b etw een  
d o m e st ic  harvest a n d  spo rt f is h in g  is  a  s ig n if ic a n t  
p rob lem  to m a n a ge m e n t  du e  to  the priority  that the  
d o m e st ic  f ish e ry  n orm ally  ta k e s  over sp o r t  f ish in g .

broad  w h ite fish ) c o m p o s e d  a n  av e rag e  o f  at le a st  7 2 %  
of the  total c o m m e rc ia l la n d in g s  d u r in g  the y e a r s  in 
w h ic h  the f ish e ry  w a s  ope rating. T h e  G re a t  S la v e  Lake  
c o m m e rc ia l fishery  h a s  been o p e ra t in g  c o n t in u o u s ly  
s in c e  1945, a n d  until 1967, w h ite f ish  c o m p r ise d  an  
a ve rage  of 6 1 .5 %  o f the  tota l c o m m e rc ia l la n d in g s.  
Recen tly , d u e  to  a  d ra s t ic  d e c lin e  in the harvest o f  lake  
trout from  G reat S la v e  Lake, lake w h ite f ish  have  
fo rm e d  the m a in sta y  o f  the c o m m e rc ia l fishery, to ta l
lin g  ap p ro x im a te ly  8 0 %  of la n d in g s  from  1968 to  1977. 
T h e  total la n d in g s  o f w h ite f ish  from  G re a t  S la v e  Lake  
rem ained  s ta b le  at 3.5 to  four m illio n  p o u n d s  a n n u a lly  
until recently  (1965 to  p resent) w hen, in sp ite  o f the  
in cre a se d  e ff ic ie n cy  o f the f ish e ry  (a s the  resu lt o f the 
in tro du c tio n  o f ny lon  nets, in sta lla t io n  o f  m e ch a n ica l 
net lifters, a n d  the rem oval o f y a rd a g e  restrictions), 
c a tc h e s  have  co n tin u e d  to d e c lin e  (Keleher, 1972a; 
B o n d  and Turnbu ll, 1973; B o n d , 1974a, 1975b).

C o m m e rc ia l f ish e r ie s  in the e a ste rn  A rc t ic  have trad i
t io n a lly  co nce n trate d  o n  a n a d ro m o u s  A rc t ic  c h a r  to  a  
m u c h  grea te r degre e  than  w h ite fish . W h ile  w h ite f ish  
are ge n e ra lly  c o m m o n  in la k e s near R a n k in  Inlet, ch a r  
c o m m an d  a  m u ch  h ig h e r  m arke t price  a n d  there w a s  
therefore a  greater e c o n o m ic  in cen tive  for f is h in g  
them  (Bond, 1974c). W h ile  the R a n k in  In le t can n e ry  h a s  
recently  c lo se d  due to e c o n o m ic  p ro b le m s (R. B. Tin- 
ling, Su p e rv iso r, R e so u rc e  D e ve lop m e n t, Y e llow kn ife , 
N.W.T., p e rso n a l c o m m u n ic a t io n ), re c o rd s in d ic a te  
that, du r in g  the period  of operation , w h ite f ish  c o m 
p rise d  an ave rage  o f a p p ro x im a te ly  2 4 %  of the  total 
co m m e rc ia l la n d in g s  (Tab le  6).

Th e  C a m b r id g e  Bay  co m m e rc ia l fish e ry  co n c e n tra te s  
on A rc t ic  char. W h ite f ish  are at the northern  lim it of 
their d istr ib u tio n  an d  c o n s t itu te  a  sm a ll portion  (ap
p rox im ate ly  3 % )  o f the  total co m m e rc ia l la n d in g s  
(Tab le  6).
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C o m m e rc ia l w h ite fish  fish e ry  la n d in g s  in the N.W .T . L a n d in g s  are  e x p re s se d  in p o u n d s  round  w e igh t. W h ite f ish  
la n d in g s  are In c lu d e d  in the "m ix e d "  c a te go ry  in  an  u n k n o w n  proportion .

M A C K E N Z IE  D E L T A  A R E A  (in c lu d e s  b o th  h u m p b ac k  an d  b road  w h ite fish )

D a ta  So u rc e : B. W o n g , F ish e r ie s  an d  M a rin e  Se rv ice , u n p u b lish e d  data , 1978.
% Whitefish

TABLE 6

Year Whitefish Mixed Total of Total
1955 — 1,654 1,654 —

1956 — 18,699 18,699 —

1957 1,345 8,728 10,227 13.2
1958 — 28 28 —

1959 — — — —

1960 12,000 13,148 25,148 47.7
1961 40,049 11,000 53,178 75.3
1962 19,324 — 37,478 51.6
1963 77,354 — 105,626 73.2
1964 — 74 4,146 —

1965 19,930 — 36,014 55.3
1966 62,116 — 63,138 98.4
1967 — — — —

1968 — — — —

1969 — — — —

1970 — _ — —

1971 — _ — —

1972 3,774 — 3,774 100.0
1973 49,000 — 49,000 98.2
1974 35,000 — 35,000 100.0
1975 — — —  ■ —

T o ta ls 319,892 53,331 444,010 72.0

RANKIN INLET AREA
D a ta  So u rc e : B. W o n g , F ish e r ie s  a n d  M a rin e  Se rv ice , u n p u b lish e d  data , 1978.

1960 — __ 23,350 __

1961 660 — 8,367 7.9
1962 nil — 49,856 0 . 0
1963 731 282,300 349,745 0.2
1964 169,794 — 467,297 36.3
1965 98,564 — 288,146 34.2
1966 54,800 — 238,025 23.0
1967 19,611 15,250 85,074 23.1
1968 — 191,964 197,679 —

1969 15,000 66,228 144,744 10.4
1970 104,772 — 149,990 69.9
1971 34,759 — 119,286 29.1
1972 52,671 ; — 126,026 41.8
1973 25,905 — 104,017 24.9
1974 1,014 — 102,687 1.0
1975 41,316 — 136,772 30.2
T o ta ls 619,597 555,742 2,591,061 23.9

16



C A M B R ID G E  B A Y  A R E A
D ata  So u rc e : B. W o n g ,  F ish e r ie s  an d  M a r in e  Se rv ice , u n p u b lish e d  data, 1978.

1960 nil 19,500 0 . 0
1961 nil — 13,863 0 . 0
1962 nil — 44,842 0 . 0
1963 nil — 49,028 0 . 0
1964 1,076 — 53,822 2.0
1965 300 — 85,300 0.4
1966 nil — 67,207 0 . 0
1967 nil — 151,825 0.0
1968 28,076 — 131,833 21.3
1969 nil — 107,048 0 . 0
1970 9,188 — 122,089 7.5
1971 1,000 — 133,694 0.7
1972 nil — 202,798 0 . 0
1973 nil — 92,525 0.0
1974 nil — 82,603 0 . 0
1975 nil — 77,886 0 . 0
T o ta ls 39,640 — 1,435,863 2.8

G R E A T  S L A V E  L A K E
D a ta  S o u rc e s :  B o n d  an d  Tu rn b u ll (1973); B o n d  (1974a, 1975a); K en  R o b e rts , F ish e r ie s  a n d  M a r in e  Se rv ice , H a y  River,
N.W .T.; p e rso n a l co m m u n ic a t io n .

x103 x103
1945 502 — 1,655 30.3
1946 1,255 — 2;985 42.0
1947 1,984 — 3,735 53.1
1948 4,831 — 7,246 66.7
1949 5,430 — 9,843 55.2
1950 5,737 — 8,670 66.2
1951 4,208 — 7,373 57.1
1952 3,664 — 6,903 53.1
1953 3,933 — 6,608 59.5
1954 3,936 — 6,639 59.3
1955 4,381 — 7,474 58.6
1956 4,100 — 6,942 59.1
1957 4,384 — 6,672 65.7
1958 3,372 — 5,759 58.6
1959 3,425 — 5,691 60.2
1960 3,789 — 5,308 71.4
1961 3,692 — 5,464 67.6
1962 4,493 — 6,222 72.2
1963 4,492 — 5,853 76.8
1964 3,880 — 5,037 77.0
1965 3,759 — 5,145 73.1
1966 2,707 — 3,871 69.9
1967 2,310 — 3,724 62.0
1968 3,170 — 4,002 79.2
1969 3,009 — 3,793 79.3
1970 3,232 — 4,162 77.7
1971 3,025 — 3,734 81.0
1972 2,348 — 2,922 80.4
1973 2,212 — 3,022 73.2
1974 2,145 — 2,389 89.8
1975 2,029 — 2,677 75.8
1976 2,155 — 2,764 78.0
1977 2,583 — 3,296 78.4
T o ta ls 110,172 — 167,490 65.8

Year W hitefish Mixed Total
%  W hitefish  

of Total
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F igu re  7. D is tr ib u tio n  of lake w h ite fish  in the N o rth w e st  Te rritorie s and  lo c a t io n s  of m ajor 

d o m e st ic  an d  c o m m e rc ia l f is h in g  areas.

'‘ i.-.,. y $ « i J f (* Й ’é -b ir xV ,  > iA — * /V f , ;

N  ;/va/ Jĩ^-fey

У o ч. 4 .

Distribution of loti» (humpbock) whitoflsh In the NW T 

°.4 Distribution of domestic and commercial harvest

T h e  d o m e s t ic  harvest of w h ite f ish  in the N.W .T. is  c o n 
ce n tra ted  in the im m ed iate  v ic in ity  of po p u la t io n  c e n 
ters (F igu re  8A). A re a s  of p a rticu lar im p o rtan ce  in c lu d e  
the M a c k e n z ie  D e lta  an d  Be au fo rt  S e a  c o a s t,  the M a c 
kenz ie  R ive r a n d  m o st  of its  m ajo r tributaries, G re a t  
S la v e  L ak e  an d  su rro u n d in g  lakes, and  lake  an d  s tre am  
s y s t e m s  bordering  the w e st  c o a s t  of H u d so n  Bay.

D a ta  d o c u m e n t in g  tren ds in the d o m e st ic  harvest of 
f ish  in the  N.W .T. are lim ited  and  th o se  w h ic h  are a v a il
ab le  are la rge ly  unre liab le  (D IA N D /M P S ,  1973; B o n d ,  
1973; E n v iro n m e n ta l-So c ia l C o m m ittee , N orthern  P ip e 
lines, 1974; W ith le r, 1976). Th e  b e s t  ava ilab le  e s t im a te s  
o f d o m e s t ic  fish e ry  harvest are th o se  fo r c o m m u n it ie s  
in the M a c k e n z ie  R ive r Va lley ; how ever, few  d o cu m e n t  
the relative im p o rtan ce  of w h ite f ish  in ca tc h e s . T a b le  7 
l i s t s  the m o st  recent e s t im a te s  o f d o m e st ic  f ish  h a r
ve st  for se vera l M a ck e n z ie  V a lle y  an d  G re a t S la v e  L ak e  
area  co m m u n it ie s . F rom  th e se  data, it is  appare n t that 
at le ast 6 8 %  o f the d o m e st ic  harvest in the w este rn  
N.W .T. w a s  taken  w ith in  a n d  in the im m e d ia te  v ic in ity  
o f the M a c k e n z ie  Delta. A  d e ta iled  stu d y  of d o m e st ic  
f ish  c o n su m p t io n  in the D e lta  c o m m u n ity  o f A k lav ik  
(J e s so p  e t  a l . ,  1974) in d icate s, how ever, that the  
D IA N D / M P S  (1973) e s t im a te  of tota l d o m e s t ic  harvest  
for the  M a c k e n z ie  D e lta  reg ion  m ay  have been  c o n s e r 
vative. T h e  e s tim ate d  tota l ha rvest for th is  co m m u n ity  
a lo n e  is  294,923 lbs, grea tly  e x ce e d in g  the  e s tim a te  for

the entire M a c k e n z ie  D e lta  in 1972 (111,000 lb s ) by  
D IA N D / M P S  (1973). J e s s o p  e t  a l .  (1974) p rov ide  a  b reak
d ow n  o f  the e s t im a te d  c o n s u m p t io n  of e a c i  f ish  s p e 
c ie s  in the d o m e s t ic  harvest by  d o g s  a n d  a u m a n s  in 
A k lav ik  (Tab le  8). L ak e  (h u m p b ack ) w h ite f ish  an d  b road  
w h ite fish  c o m p r ise d  38 a n d  2 5 % ,  respective ly , o f the  
total p o u n d a g e  h a rve ste d  by  the co m m u n ity  in 1973.

The broad  w h ite f ish  h a s  a  m ore  restricted  d istr ib u t io n  
in the N.W .T. than  the lake  w h ite f ish  (F igu i e 8B ).The  
sp e c ie s  h a s  been  cap tu re d  a s  far u p stre a m  in the M a c 
kenz ie  R iver a s  Fort S im p s o n  (S te in  e t  a l . ,  1П73); h o w 
ever, w ith in  the N.W .T., b road  w h ite f ish  are  p re sen t in  
h a rve stab le  n u m b e rs  on ly  in the lo w er M a c k e n z ie  R ive r  
and  M a c k e n z ie  D e lta  a re a s  (J e s so p  e t  a l . ,  1974). B ro ad  
w h ite fish  are to le rant of a  w id e  ra n ge  o f sa lin it ie s  an d  
are frequently  cap tu re d  in b ra c k ish  c o a s ta l w a te rs  in 
the ou ter M a c k e n z ie  D e lta  (Percy, 1975) a n d  a s  far e a s t  
a s  C o ro n a t io n -Q u e e n  M a u d  G u lf  (S c o t t  a n d  C ro s sm a n ,  
1973). A lth o u g h  broad  w h ite f ish  are  w id e ly  d istr ib u te d  
in c o a s ta l w ate rs, su b s ta n t ia l d o m e s t ic  c a tc h e s  o f th is  
sp e c ie s  o c c u r  o n ly  w ith in  the M a c k e n z ie  Delta.

There is  little in fo rm a tio n  a va ila b le  w h ich  sp e c if ic a lly  
d e ta ils  the relative im p o rtan ce  of b road  w h ita f ish  to  
the M a c k e n z ie  D e lta  d o m e st ic  a n d  c o m m e rc ia l f is h 
eries. Se ve ra l a u th o rs  have s u g g e s te d  tha  b road  
w h ite fish  m ay  be m ore  a b u n d a n t  th an  lake w h iie f ish  in 
the D e lta  (S te in  e t  a l . ,  1973; J e s s o p  an d  Lille;,, 1975).
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R ecen t, deta iled  s tu d ie s  of c o n s u m p t io n  o f  the d o m e s 
tic  f is h  ca tch  by the tw o  M a c k e n z ie  D e l la  area  c o m 
m u n it ie s  of A k la v ik  an d  A rc t ic  R e d  R iver (J e s so p  e t  a i ,  

1974) ind icate, how ever, that b road  w h ite f lsh  c o m 
prised  on ly  36 an d  3 9 % ,  respective ly , o f the total 
n u m b e r of w h ite fish  cap tu re d  by  each  c o m m u n ity  in 
1973. In  Aklavik, at least, b road  w h ite f ish  are preferred  
over lake  w h ite fish  for h u m an  c o n s u m p t io n  (J e s so p  e t  

a i ,  1974).

The d e gre e  to w h ich  b road  w h ite f ish  h a v e  su p p o rte d  
the v a r io u s  a tte m p ts  at c o m m e rc ia l f is h in g  w ith in  the 
M a ck e n z ie  D e lta  (1963, 1965, vind 1972) i s  not kn ow n ;  
how ever, broad  w h ite f ish  p ro b a b ly  m ade  a  s ig n if ic a n t  
contribution. F o r  v a r io u s  re a so n s ,  in c lu d in g  la c k  of 
loca l m arke ts, h igh  tran sp o rta t io n  c o s t s  to so u th e rn  
m arke ts, and  po o r p rod u ct qua lity, a ll a tte m p ts  at 
e s ta b lish in g  a  c o m m e rc ia l f ish e ry  in th e  M ack e n z ie  
D e lta  have  fa iled  (M a cL e o d , 1973) d e sp ite  gove rnm ent  
s u b s id ie s .

The rou n d  w h ite f ish  i s  w ide ly  d istr ib u te d  th ro u gh o u t  
the la k e s  a n d  rivers o f  the N .W .T . a n d  is  o fte n  cap tu re d  
in b ra c k ish  w a te rs  n e a r  the m o u th s  o f th e  M acke n z ie ,  
C o p p e rm in e , an d  C h u rc h ill R iv e r s  (F ig u re  9). T h is  sp e 
c ie s  h a s  been  taken  in sm a ll n u m b e rs in the G rea t  

S lav e  Lak e  c o m m e rc ia l f ish e ry  (K enne dy, 1956); h ow 
ever, n ow h e re  w ith in  th e  N .W .T. d o e s  It o c c u r  In  su f f i
cient a b u n d a n c e  to  b e  of g re a t d o m e s t ic  o r c o m m e r
cia l im p o rtan ce . N o  c o m m e rc ia l q u o ta s  have been  
e s ta b lish e d  fo r  rou n d  w h ite f ish  a n d  the s p e c ie s  h a s  
been lu m p e d  under the  ge n e ra l c a te g o ry  of “w hite- 
f is h "  fo r  th is  p u rpose .
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E st im a te d  an nu a l harvest o f  the M a c k e n z ie  V a lle y  d o m e st ic  f ish e r ie s , 1972. (F rom  D IA N D / M P S ,  1973).

TABLE 7

C o m m u n ity N o . o f  lb s. M a in  T y p e s  o f  F is h  H a rve ste d

M a c k e n z ie  D e lta  and T u k to yak tu k 111,000 A rc t ic  char, w h ite fish , in connu ,

Fort M c P h e r s o n  and A rc t ic  Red  R ive r 450,000
herring.
W h ite f ish , herring, A rc t ic  char,

Fort G o o d  H op e , C o lv ille  Lak e 100,000
northern  pike, su c k e rs .
W h ite f ish , herring, in connu, trout.

Fort N o rm an , N o rm a n  W e lls 29,000 Lake trout, A rc t ic  gray lin g, w h ite fish ,

W r ig le y 2,500
herring, in connu .
W h ite f ish , northern  pike, su cke rs.

Fort S im p s o n 1,000 W h ite f ish , northern  pike, su ckers.
J e an -M arie  R ive r 800 W h ite f ish , northern  pike, su cke rs.
T rout Lak e 1,000 W h ite f ish , northern  pike, su cke rs.
N a h a n n i Butte 6,000 W h ite f ish , northern  pike, su cke rs.
H a y  R ive r  A re a 129,000 W h ite f ish , northern  pike, su cke rs.

T O T A L  E S T IM A T E D  
D O M E S T IC  H A R V E S T 824,900
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, . T A B L E  8

1973m From SJ e s s o p  е ° % Р°1974)П ЬУ W eight a n d  by n u m b e r> and  to ta l e s tim ate d  n u m b e rs  of f is h  c o n su m e d  in A k lav ik,

H U M A N  F O O D DOG F O O D TO TAL

Spec ie s

Annual
Consum ption

Per Cent Pounds Num ber Per Cent

Annual
Consum ption

Pounds Num ber

Annual 
Consum ption  

Pounds Num ber
B ro ad  w h ite f ish
H u m p b a c k  w h ite fish
In co n n u
A rc t ic  c i s c o
A rc t ic  c h a r
N o rth e rn  pike
Bu rb o t
O th e r

T O T A L S

40
0

25
0

15
0

15
5

27,379
0

17,111
0

10.267 
0

10.267 
3,422

68,446

8,173
0

3,641
0

6,845
0

2,053
1,141

21,853

20
50

5
15
0
5
5
0

45,295
113,238

11.324 
33,972

0
11.324
11.324 

0

225,477

13,521
39,047

2,409
37,747

0
3,775
2,265

0

98,764

72,674
113,238
28,435
33,972
10,267
11,324
21,591

3,422

294,923

21,694
39,047

6,050
37,747

6,845
3,775
4,318
1,141

120,617
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LIFE HISTORIES AND FACTORS LIMITING PRODUCTION

LAKE (HUMPBACK) W HITEFISH
L a k e  w h ite fish  exh ib it a  varie ty  of life  h isto ry  typ e s in 
th e  N.W .T., ra n g in g  from  lake -resident, to lake  and river 
m igrato ry , to se m i-a n a d ro m o u s  p o p u la t io n s. A ll typ e s  
h a v e  b een  e xp lo ite d  at s o m e  t im e  for d o m e s t ic  or c o m 
m erc ia l p u rp o se s ;  how ever, lake -residen t p o p u la t io n s  
a n d  in particu lar th e  G re a t S la v e  Lake  p o p u la t io n  are of 

th e  g re a te st  e c o n o m ic  im po rtance .

T h e  m e c h a n ism s  c o n tro llin g  lake  w h ite fish  p ro d u c t io n  
in  c lo se d  s y s t e m s  (i.e., la ke s) in  the N.W .T. have  b e e n  
stu d ie d  in c lu d in g  both e xp lo ite d  (e.g., G re a t  S la v e  
L a k e  —  Keleher, 1972a; H ea ley, 1975a) a n d  u n e x 
p lo ited  (e.g., K e lle r  L a k e  —  J o h n so n , 1972, 1976) 
p o p u la t io n s.

C o m p a r is o n s  o f m orta lity  ra te s in ex p lo ite d  and u n 
e xp lo ite d  w h ite f ish  p o p u la t io n s  have  provided v a lu 
a b le  In s ig h t  In to  the e f fe c ts  o f  f ish  harvest. H e a le y  
(1975a) e x a m in e d  natural m orta lity  ra tes fo r  13 u n 
exp lo ite d  and 14  exp lo ited  w h ite f ish  p o p u la t io n s  in 
C a n a d a  a n d  fo u n d  an a v e ra g e  m orta lity  ra te  of 0.49  
(ran ge  0 .19  to 0.74) in u n e x p lo ite d  an d  0.64 (ran ge  0.36  
to  0.94) In  e xp lo ited  p o p u la t io n s. A lth o u g h  there a re  
se vera l p o s s ib le  s o u r c e s  o f  b ia s  in h is  data  (e.g., d iffe r
in g  m e th o d s  of c a lc u la t io n , erro rs in a ge in g , va riab ility  
In  rates b etw een  a g e  c la s s e s ,  a n d  variab le  y e a r  c l a s s  
stren gth ), H ea le y  c o n c lu d e d  that there is a  very w id e  
ra n g e  in natural m orta lity  ra tes and that, in m any  in 
s ta n c e s ,  f ish in g  m orta lity  c o n tr ib u te s  on ly  a  s m a ll 
am o u n t  t o  total m orta lity .

L a k e  w h ite fish  exh ib it a  great deal o f  variab ility  in 
gro w th  ra te  a c r o s s  their g e o g ra p h ic  range  in  C a n a d a  
(F igu re  10). H e a le y  (1975a) exam in e d  th e  g row th  ra te s  
o f 32  u n e x p lo ite d  and 24 exp lo ited  w h ite f ish  p o p u la 
t io n s  th rou gh o u t the  sp e c ie s  range. H e  noted  a  n u m 
b e r of t re n d s  of s ig n if ic a n c e  to  m an a ge m e n t  of th e  

sp e c ie s :

1) T h e  la k e  w h ite fish  is  a  co ld  ad ap te d  s p e c ie s  a n d  
g ro w th  ra te s  are b e s t  in th e  centra l a n d  northern p a rts  
o f i t s  ra n g e  and p o o re st  in  the so u th e rn , w arm e r p a rts  
o f i t s  ran ge .

2) P o p u la t io n s  su b je c te d  to  h igh  f is h in g  m orta lity  a l s o  
h ave  a  h ig h  g ro w th  rate. N u m e ro u s  in s ta n c e s  h ave  
b e e n  d o cu m e n te d  w here w h ite f ish  p o p u la t io n s  h ave  
re sp o n d e d  to e x p lo ita tio n  by in c re a s in g  the ir grow th  
rate  (M iller, 1947 ,1949,1956; B o n d  a n d  T urnbu ll, 1973).

3) P o p u la t io n s  w h ic h  w e re  c la s s if ie d  a s  heav ily  e x 
p lo ited  exh ib ited  grow th  ra te s a t or n e a r  the m a x im u m  
rate  ob se rve d  for u n exp lo ited  p o p u la t io n s. T h is  m a x i
m u m  rate h a s  b e e n  s u g g e s te d  a s  the b io fb g ic a l limit to  
th e  range  o f  g ro w th  c o m p e n sa t io n  fo r  exp lo ita tion  b y  

th e  sp e c ie s .

In  a d d it io n  to variab ility  in  g row th  rate, lake w h ite f ish  
p o p u la t io n s  a lso  exh ib it a  w ide range  in age  a t  m atu r
ity (H ealey, 1975a). In the  so u th , w h ite fish  m ature  a s  
e a r ly  a s  a g e  three (Fenderson , 1964); how ever, a m o n g

Age (Yeore)

F ig u r e  10 . R a n g e  o f  v a r ia t io n  o f p u b lis h e d  g r o w t h  c u rv e s  
f o r  la k e  w h ite f is h  p o p u la t io n s  a c r o s s  th e  
g e o g r a p h ic  ra n g e  in  N o r th  A m e r ic a . T h e  r a n g e  o f  
v a r ia t io n  o f  p u b lis h e d  g r o w t h  c u r v e s  fo r  
u n e x p lo ite d  o r l ig h t ly  e x p lo i te d  p o p u la t io n s  a n d  
h e a v ily  e x p lo ite d  p o p u la t io n s  in t h e  N o r th w e s t  
T e r r i to r ie s  is a ls o  p re s e n te d . D a ta  s o u rc e s  
in c lu d e :  H e a le y , 1 9 7 5 ; B o n d ,  1 9 7 5 a ; D e G r a a f  
a n d  M a c h n ia k , 1 9 7 7 .

u n exp lo ited  northern  p o p u la t io n s, m atu re  fish  y o u n g e r  
than  a g e  s ix  are u n c o m m o n  bu t m o st  p o p u la t io n s  are  
1 0 0 %  se xu a lly  m ature  b y  a ge  n in e  (H ealey, 1975a). A  
m ajo r co n s id e ra t io n  in m a n a g in g  w h ite f ish  s t o c k s  is  
to a v o id  o ve rc ro p p in g  th e  m ature  portion  of th e  p o p 
u la t io n  so  that se r io u s  re d u c t io n s  in e g g  d e p o s it io n  
and, su b se q u e n t ly , in recru itm ent, do n o t  occur. H o w 
ever, the  m o s t  frequently  u se d  f is h in g  ge a r, large  m e sh  

g illn e ts ,  active ly  se le c ts  a g a in s t  the  la rg e s t  and  o ld e s t  
m e m b e rs o f  the s to c k  (i.e., t h o s e  w ith the g re a te st  
fecundity). A t  le a s t  so m e  w h ite f ish  p o p u la t io n s  are  
ca p a b le  of re sp o n d in g  to  in c re a se d  m orta lity  by m atu r
ing a t  y o u n g e r  a g e s  and, p o s s ib ly ,  at sm a lle r  s iz e s. A t  
le ast one  in sta n c e  of th is  type o f  re sp o n se  h a s  been  
d o cu m e n te d  in the N.W .T. (G reat S lave  Lak e  —  K e n 
nedy, 1956; B o n d  a n d  Turnbull, 1973).
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M a n y  w h ite fish  p o p u la t io n s  w h ic h  have been e x a m 
ined in the N.W .T. are u n e xp lo ite d  or ligh tly  exp lo ited  
an d  w h e n  sa m p le d  w ith  g illn e ts  sh o w  ca tch  cu rve s  
w ith a  h igh  d e gre e  of c lu s te r in g  arou n d  the m od a l 
length , irrespective  o f m e sh  s iz e  (Jo h n so n , 1976; 
Pow er, 1978). T h is  c lu ste r in g  h a s  been interpreted  a s  a 
“c lim a x ” p op u lat ion  stru ctu re  in w h ich  there are  la rge  
n u m b e rs  of o ld  in d iv id u a ls  of a  relatively un ifo rm  size. 
R ecru itm en t in to  th is g ro u p  is  co n tro lled  s o  that juve
n ile s  are on ly  "a c c e p te d ” in n u m b e rs w h ic h  are s u f f i
c ien t to rep lace  the an n u a l lo s s  due to  m orta lity  
a m o n g  the adu lt  popu lation .

J o h n so n  (1976) h a s  p o s tu la te d  that th is ste ad y -sta te  
p o p u la t io n  structu re  is  m a in ta in e d  in u n exp lo ited  A rc 
tic f is h  p o p u la t io n s  by the p re se n ce  o f a  lo n g  term  

' " t e r "  m e c h a n ism  w hereby  ju ve n ile s  are restricted  to  
j^ r ip h e ra l hab ita t w here c o n d it io n s  for gro w th  are  le s s  
than ideal and w here  in c re a se d  p redation  m ay occur. 
D isru p t io n  of th e  c lim ax  co n d it io n  th rou gh  heavy f is h 
ing p re ssu re  w ill resu lt in lo s s  o f  equ ilibrium  a n d  a  
c o n s id e ra b le  le n g th  of tim e  m ay  p a s s  be fo re  a  s ta b le  
p o p u la t io n  is  re -e stab lish e d . In s im p le  s y s te m s  invo lv 
in g  a  s in g le  f is h  sp e c ie s, return to e qu ilib riu m  a fter  
c e s s a t io n  of f is h in g  m ay  be rap id  (e.g., c h a r  in K e y h o le  
Lake, N.W .T. —  J o h n so n , 1976); how ever, in c o m p le x  
s y s t e m s  in vo lv in g  severa l f ish  sp e c ie s , p o s s ib le  p a th 
w a y s  fo r  en ergy  flow  are  n u m e ro u s  and recovery m ay  
be s lo w e d .

P o w e r (1978) c o n c u r s  w ith  J o h n so n  (1976) in h is  a s 
s e s s m e n t  of th e  p re d o m in an ce  o f  older, larger in d i
v id u a ls  in A rc t ic  lake p o p u la t io n s, but d is a g r e e s  w ith  
J o h n s o n ’s  re a so n s  for the e x is te n c e  o f th is c lim a x  
p o p u la t io n  structure. P o w e r a r g u e s  that the appare n t  
t igh t g ro u p in g  o f  the repro du c tive  se g m e n t  o f m an y  
A rc t ic  lake  w h ite f ish  p o p u la t io n s  arou n d  the m o d a l 
le n gth  is  an  a rtif ic ia l c o m p re s s io n  o f th is  g ro u p  a n d  is  
la rge ly  a  resu lt o f g r o s s  u n d e re stim atio n  of a g e  for 
th e se  la rge  ind iv idua ls.

H e a le y  (1975a) h a s  p ro p o se d  a  s im p lif ie d  co n t in u u m  of 
m an a ge m e n t s c h e m e s  (Tab le  9) a p p lic a b le  to w h ite fish  
f ish e r ie s  in the N.W .T. A n  e x am p le  of a p o p u la t io n  w ith  
a  h igh  f ish ery  poten tia l w ou ld  be o n e  w ith  low natura l 
m orta lity  and  a  s lo w  g row th  rate. It w ou ld  have w ide  
s c o p e  for gro w th  c o m p e n sa t io n  co u p le d  w ith c o n 
s id e ra b le  to le ran ce  for in cre a se d  m ortality. A n  e x a m 
ple  o f a  s itu a t io n  w ith a  very lo w  fish e ry  potential 
w ou ld  be  one  w ith  a h igh  natural m orta lity  rate a n d  a  
h igh  gro w th  rate s in c e  the pop u lat ion  w o u ld  have  a  
lim ited  ca p a c ity  to a b so rb  a dd it io n a l m orta lity  a n d  a  
lim ited  sc o p e  fo r  grow th  co m p e n sa tio n .

In genera l, w h ite fish  p o p u la t io n s  in the N.W .T. m u st  be  
c ro p p e d  at extrem ely  low  leve ls to  m ain ta in  any type  of 
su s ta in e d  yield  an d  to  avo id  e x c e s s iv e  d isru p t io n  of 
natura l e qu ilib riu m  p r o c e s s e s  (Healey, 1975a; J o h n 
son , 1976). The d ile m m a  w h ich  is  faced  by f ish ery  m an 
a g e rs  in the N.W .T. is  that the low  harvest leve ls w h ich  
are  n e c e ssa ry  fo r  m a in te n an ce  of su s ta in e d  y ie ld  often  
render f ish e r ie s  in rem ote  a re a s  u n e co n om ic , par
ticu la rly  w hen the  ob ject of the fishery  is  w h ite fish ,

w h ic h  d o  not c o m m a n d  a  h ig h  m arket price, a n d  w hen  
the c o st  o f tran sp orta tio n  to m ark e ts  i s  h igh.

A  m an a ge m e n t  procedure  w h ic h  h a s  been  a p p lie d  to  
the  harvest o f  w h ite fish  p o p u la t io n s  in se vera l la ke s  
(e.g., H o ttah  Lake) in  the v ic in ity  o f  the  G re a t  S la v e  
L ak e  is  that o f  a  rotationa l o r  s ix -ye a r  c y c lic a l harvest  
(W o n g  an d  W h illa n s, 1973). T h e  p roced u re  in v o lv e s  e s 
ta b lish in g  an  an nu a l q u o ta  fo r  a  lake (u su a lly  b a se d  on  
R a w s o n ’s  [1960] f ig u re  of o n e -h a lf lb  p er acre). T h is  is  
fo llo w e d  by a n  in te n sive  co m m e rc ia l f ish e ry  w h ich  a t
te m p ts  to  harvest s ix  t im e s th e  an n u a l q u o ta  in o n e  or 
tw o  f is h in g  s e a s o n s .  Th e  f ish e ry  is  fo llo w e d  by  a  four  
o r  five year recovery period  in  w h ich  n o  f is h in g  is  per
m itted. T h e  p roced u re  m ax im iz e s  th e  e c o n o m ic  y ie ld  
o f the fishery; how ever, recovery  of th e  f ish  p o p u la t io n  
m a y  not be  p o s s ib le  w ith in  the  p e riod  of the  cycle. 
S tu d ie s  by W o n g  a n d  W h il la n s  (1973) have  sh o w n  that 
the  w h ite f ish  and lake  trout p o p u la t io n s  o f  H o ttah  
L ak e  had  not returned to e q u ilib r iu m  w ith in  the four  
ye a r  recovery period. W o n g  a n d  W h il la n s  (1973) re c o m 
m en d ed  h a lv in g  the q u o ta  a n d  e x te n d in g  th e  f ish in g  
c y c le  from  s ix  to e ig h t  years.

H e a le y  (1973) ou tlined  a  s tu d y  in vo lv in g  the  experi
m enta l c ro p p in g  of fo u r  sm a ll la k e s in the  P re cam b rian  
S h ie ld  north  o f  Ye llow kn ife  in the  N .W .T . T h e se  experi
m e n ts  have  n o w  been  co m p le te d  but the  re su lts  have  
n ot yet been  fu lly  p u b lish e d . H e a le y  rem oved  a p p ro x i
m ate ly  1 0 %  o f  the s ta n d in g  c ro p  of la k e  w h ite fish  an d  
lake  trout from  C h itty  Lake, 2 0 %  from  A le x ie  Lake, and  
3 0 %  from  D ryg e e se  Lake. B a h t is te  L a k e  w a s  left a s  an  
un e xp lo ite d  contro l. H e a le y  fo u n d  that:

1) T h o u g h  the  In c re a se  w a s  not c le a r ly  re lated  to 
e ither the pattern o r  in te n sity  of e x p lo ita tion , the  
fe cu n d ity  o f both  sp e c ie s  in c re a se d  in all exp lo ited  
la k e s  a fter e x p lo ita tio n  w ith trout sh o w in g  the  greater  
re s p o n se  (H ealey, 1978);

2) G row th  ra te s of w h ite fish  in c re a se d  in the exp lo ited  
la k e s  and  the am o u n t of in c re a se  w a s  related to the  
rate of exp lo ita tion  (pe rso n a l c o m m u n ic a t io n );

3) There w a s  a  large  p u lse  o f  recru itm ent in w h ite fish  
p o p u la t io n s  in the exp lo ited  la ke s, the  resu lt o f  recruit
m en t of f ish  a lready  p re sen t in the p o p u la t io n s  w hen  
exp lo ita tio n  began, not the resu lt o f  in c re a se s  in 
fe cu n d ity  o r im provem ent in sp a w n  su rv iva l (pe rsona l 
co m m u n ica t io n );

4) Th e  unexp lo ited  lake  a ls o  h ad  a  recru itm e nt p h a se  
w ith  a  d e c lin e  in the a b u n d a n c e  of o ld e r  f ish  an d  in 
c re a s in g  n u m b e rs o f  o lder f is h  a m o n g  the fish a b le  
p o p u la t io n  s u g g e s t in g  that a  c y c lic a l pattern of re
cru itm ent is  norm al in w h ite f ish  p o p u la t io n s  even in 
the a b se n c e  o f exp lo ita tion  (pe rso n a l co m m u n ic a t io n );

5) Th e  d a ta  fo r  lake trout have  not ye t been fu lly  a n a 
ly se d  but it a p p e a rs  that they  have n o t  b o u n ce d  b a ck  
a s  rap id ly  a s  w h ite f ish  (p e rson a l co m m u n ic a t io n ).

B a se d  on  the re su lts  o f h is  stu d ie s, H e a le y  (pe rsona l 
co m m u n ic a t io n ) fee ls that a  c y c lic a l pattern  o f  f ish in g  
is  entirely fe as ib le  fo r  w h ite f ish  p o p u la t io n s  in the



north a n d  in so m e  c a s e s  c learly  ad v a n tage o u s. Even  in 
D ry g e e se  L ak e  w here th e  h ig h e s t  rate of exp lo ita tion  
rem oved  3 0 %  of the tota l and 8 0 %  of the  f ish a b le  p o p 
u lation, e x ce e d in g  a  norm al s ix  year quota, the  p o p u la 
tion a p p e a rs  to  have rap id ly  recovered.

If co m p le te d , the re su lts  o f H e a le y ’s  s tu d ie s  w ill b e  of 
co n s id e rab le  va lu e  to a n yo n e  in te rested  in the m an 
a ge m e n t  of northern  fish erie s . G ive n  the s ta ff f lu c tu a 
t io n s  a n d  la ck  o f c o n tin u ity  In m an y  re search  p ro g ram s  
c o n d u c te d  in the N.W .T. by so u th e rn  b a se d  re se arch 
ers, it a p p e a rs  the w ork  of H e a le y  m ay  never be co m -

TABLE 9
In terpre tation  of grow th, m ortality, a g e  structure, and
m aturation  in m an a ge m e n t  o f w h ite fish  p op u lat ion s.

From  H ea le y  (1975a).

Growth
1. Low : C o n s id e ra b le  s c o p e  for re sp o n se  to in creased  

f ish in g . In d ic a te s  underexp lo ita tion .

2. M odera te : S o m e  s c o p e  for re sp o n se  to In cre a se d  
f ish in g . In d ic a te s  m oderate  exp lo ita tion .

3. H ig h :  L ittle  s c o p e  fo r re s p o n se  to in cre a se d  f ish in g . 
In d ic a te s  h eavy  exp lo ita tion .

Mortality
1. Low : C o n s id e ra b le  s c o p e  to  a b so rb  in cre a se d  f ish 

ing. C o n s id e ra b le  b io m a s s  p re sen t in the o ld er a g e s  
a n d  ava ilab le  to the fishery. In d ic a te s  e ither a  y o u n g  
fish e ry  o r  underexp lo ita tion .

2. M odera te : S o m e  s c o p e  to a b so rb  in cre a se d  fish in g .  
L e s s  b io m a s s  a v a ila b le  in o ld e r  a g e s .  F ish in g  m igh t  
be  in c re a se d  if o ther fa c to rs  are favo u rab le  b u t re
d u ce d  m e sh  s iz e  m ig h t  be  required to ge t a n  im 

proved yield .

3. H ig h : L itt le  hop e  to  a b so rb  in cre a se d  fish in g . B io 
m a s s  co nce n tra te d  in y o u n g e r  a g e s . In d ic a te s  

h eavy  exp lo ita tion .

Age Structure
1. O ld : N u m e ro u s  u n e xp lo ite d  year c la s s e s  w h ich  

c o u ld  co n tr ib u te  to th e  fishery, f is h in g  co u ld  prob

a b ly  increase.

2. M odera te : S o m e  u n e xp lo ite d  year c la s se s .  F ish in g  
m ig h t be  in cre a se d  if other fa c to rs  favourab le.

3. Y o u n g : F e w  or no  u n exp lo ited  year c la s s e s .  Par
ticu larly  u n sta b le  s itu a t io n . F ish in g  sh o u ld  prob

a b ly  be re du ce d  a  bit.

Maturation
1. F is h  re sp o n d in g  to f is h in g  by  m aturing  at a  y o u n ge r  

a ge . F ish e ry  p ro b ab ly  healthy.

2. F is h  not re sp o n d in g  to f ish e ry  by m atu ring  at a  
y o u n ge r  a ge . F ish e ry  m ay b e  in danger.

pleted, m u ch  to the de trim ent of N .W .T . f ish e r ie s  m an 

agem en t.

Recen tly , the  b io lo g y  of m ig rato ry  a n d  se m i-an ad ro -  
m o u s  w h ite fish  in the M a c k e n z ie  R iv e r  d ra in a ge  h a s  
been  stu d ie d  in re lation  to o il and g a s  d eve lopm en t in  
the region . Lak e  w h ite fish  in the lo w er M a c k e n z ie  
R ive r-M ack e n z ie  D e lta  re g io n  have b e e n  d e sc r ib e d  b y  
H atfie ld  e t  a l .  (1972), S te in  e t  a l .  (1973), J e s s o p  e t  a l .  

(1974), J e s s o p  a n d  U tley  (1975), P e rc y  (1975) and  d e  
G ra a f and  M a c h n ia k  (1977). T h e se  s t u d ie s  h ave  sh o w n  
that w h ite f ish  m o ve m e n ts a re  ge n e ra lly  co n fin e d  to  
the M a c k e n z ie  D e lta  area ( in c lu d in g  th e  B e au fo rt  S e a  
c o a s t  and  upper D e lta  tribu tarie s s u c h  a s  the P e e l a n d  
A rc t ic  R e d  R ivers) a n d  are a s s o c ia te d  w ith m o ve m e n t  
to a n d  from  su m m e r  fee d in g , sp a w n in g  a n d  over
w in te rin g  areas. S u c h  m o v e m e n ts o c c u r  w ith in  rela
tive ly  .e str ic te d  t im e  pe r iod s, ge n e ra lly  d u r in g  the  
s p r in g  an d  fall a n d  it is  d u r in g  th e se  period s that the  
b u lk  of the an nu a l d o m e st ic  harvest occurs.

L itt le  is  kn o w n  o f the  sp a w n in g  s u c c e s s  and  early  re
cru itm e n t c h a ra c te r is t ic s  o f  the M a ck e n z ie  R iv e r  m i
gra to ry  w h ite f ish  p o p u la t io n s. Th e  p o p u la t io n  has a  
re lative ly  h igh  fe cu n d ity  (14,000 to  60,000 e g g s  per  
m ature  fe m a le  —  d e  G raa f a n d  M a c h n iak , 1977) and fry  
an d  y o u n g  ju ve n ile s  are a b u n d a n t  in  Delta  la k e s  an d  
c h a n n e ls  a s  w ell a s  near th e  m o u th s  o f se ve ra l low er 
M a c k e n z ie  R iver tr ib u ta rie s (J e s s o p  e t  a l „  1974; 
J e s s o p  a n d  L llley, 1975; de  G raa f  a n d  M a c h n ia k , 1977). 
S tu d ie s  o f M a c k e n z ie  R iver h u m p b a c k  w h ite f ish  in d i
ca te  m in im u m  a g e  at se xu a l m aturity  o f se ve n  to n ine  
y e a rs  an d  m ax im u m  a g e s  o f  18 to  20  years. The in 
c id e n c e  o f n o n -co n se cu tive  sp a w n in g  a p p e a rs  to b e  
extrem e ly  low  in the  M a c k e n z ie  R ive r h u m p b a c k  white- 
f ish  p o p u la t io n  (de G raa f a n d  M a c h n iak , 1977; Percy, 
1975) an d  it is  c o n c e iv a b le  that w h ite fish  in th is  
p o p u la t io n  co u ld  p artic ip a te  in s p a w n in g  from  nine to  
13 t im e s  d u r in g  the ir lifetim e. T h is  w h ite fish  p o p u la 
tio n  c lea rly  h a s  a  h igh  re p ro du c tive  poten tia l a n d  
therefore  a  la rge  ca p a c ity  for re p lac e m e n t of in 
d iv id u a ls  lo st  th ro u gh  natura l or e x p lo itive  m ortality.

T h ere  are n o  d a ta  a va ila b le  w h ich  e s t im a te  th e  natural 
m ortality, rate o f recruitm ent, o r s ta n d in g  crop  o f  
w h ite f ish  in the M a c k e n z ie  R ive r a s  th e se  p a ram e te rs  
are d iff icu lt  to m e asu re  in s u c h  a  la rge , open  sy ste m .  
In add ition , there are  no  lo ng-te rm  data  o n  the re
s p o n s e  o f the M a ck e n z ie  R iv e r  w h ite f ish  p op u lat ion  to  
the sp o ra d ic  and  f lu c tu a tin g  d o m e s t ic  and  c o m m e rc ia l 
f ish e r ie s  w h ich  have  o ccu rre d  in th e  region. W ith o u t  
the sy ste m at ic , d e ta iled  s tu d ie s  w h ic h  w ou ld  provide  
th e se  b a s ic  to o ls  o f fish e ry  m an age m e n t, p re d ic t io n s  
of the  e ffe c ts  of in c re a se d  harvest o n  the p o p u la t io n  
are d ifficu lt. In v iew  o f the fa ilu re  o f recent a tte m p ts  a t  
e s ta b lis h in g  a  co m m e rc ia l w h ite f ish  f ish e ry  in th e  
lo w er M a ck e n z ie  R ive r and  o f  the b a s ic  re a so n s  for th e  
d e m is e  (e.g., h igh  p ro d u c tio n  c o s t s ,  low  p ro d u c t d e 
m an d ) w h ic h  are un liko ly  to  c h a n g e  in  the fo re se e a b le  
future, p e rh ap s the be st  w h ite f ish  m a n a g e m e n t  po licy  
for th is  re g ion  is  in fact a  n o  m an age m e n t p o licy . T h e  
lo w  and d e c lin in g  s u b s is t e n c e  f ish e r ie s  w h ic h  p re s 
en tly  o c c u r  in the region  p rob ab ly  d o  not s ig n if ic a n t ly
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e n d a n ge r  the s ta b ility  o f the w h lte fish  p o p u la t io n s. If 
how ever, there is  renew ed  in te re st In the e s ta b lis h 
m ent o f a  la rg e  s c a le  co m m e rc ia l w h lte fish  fishery, 
then de ta ile d  s tu d ie s  o f  the p ro d u c t io n  m e c h a n ism s  of 
the p o p u la t io n  sh o u ld  p recede  the e s ta b lish m e n t  of 
q u o ta s  for the region .

BROAD W HITEFISH
A s  p re v io u s ly  ind icated , the d is tr ib u tio n  o f the  b road  
w h lte fish  In the  N o rth w e st T e rrito rie s Is  cente red  on  
the lo w e r M a c k e n z ie  R iver, in the M a c k e n z ie  Delta, and  
in the  C o p p e rm in e  R ive r  a reas. T h e  s p e c ie s  Is  m ig ra 
tory a n d  se m i-a n a d ro m o u s ; how ever, lake -resident  
p o p u la t io n s  h ave  a ls o  been reported  in the N o rth w e st  
Territories (M c C a r t  e t  a l . ,  1976; M a c h n ia k , 1977). The  
b io lo g y  of the s p e c ie s  In the M a c k e n z ie  d ra in a ge  h a s  
been e x te n s iv e ly  review ed (H atfie ld  e t  e l . ,  1972; S te in  
e t  e l . ,  1973; K e n d e l e t  a l . ,  1975; Percy, 1975; M c C a r t  e t  

a l . ,  1976; d e  G ra a f  an d  M ach n iak , 1977) but there have  
been fe w  s tu d ie s  of it s  b io lo g y  e lse w h e re  (M uth, 1969).

The g ro w th  ra te s  o f b road  w h lte fish  are  extrem e ly  
variable. F igu re  11 p re se n ts  the  p re sen tly  know n  ran ge  
of g ro w th  c u rv e s  for the  sp e c ie s. T h e  fa s te s t  g ro w in g  
p o p u la t io n s  are  ge n e ra lly  w ith in  the M a ck e n z ie  D e lta  
(Percy, 1975) a n d  the s lo w e s t  in the C o p p e rm in e  R iver  
(Muth, 1969). In  the M a c k e n z ie  Va lley , b road  w h lte fish  
ge n e ra lly  a tta in  a  la rge r  s iz e  and  are  c o n s id e re d  to  
have bette r f la v o u r th an  the h u m p b a c k  w h lte fish . They  
have therefore  b een  the  m ajo r o b ject of d o m e st ic  and  
co m m e rc ia l f ish e r ie s  In  the reg ion  (S te in  e t  a l . ,  1973- 
J e s s o p  e t  a l . ,  1974). ’

B ro ad  w h lte fish  in  the M a c k e n z ie  D e lta  m ature  a s  early  
a s  three to fou r ye a rs  o f  a ge  (Percy, 1975) an d  a s  la te  a s  
seven  to  10 y e a r s  of a g e  (de G ra a f  an d  M ach n iak , 1977). 
The m e an  fe cu n d ity  o f the M a c k e n z ie  D e lta  p op u lat ion  
is  a p p ro x im a te ly  39,700 (range  25,922 to 65,798) e g g s  
per fe m a le  (de G ra a f  a n d  M a c h n ia k , 1977). Th ere  is  
ev id en ce  that sp a w n in g  o c c u rs  d u r in g  O c to b e r  in b ack  
e d d ie s  o f the M a c k e n z ie  R ive r near A rc t ic  Red  R iver  
(J e s so p  e t  a l . ,  1974) a n d  in the  lo w er re ach e s o f  the  
Peel R ive r  (J e s s o p  a n d  Lilley, 1975). Th e  u p stre am  
sp a w n in g  m ig ra t io n  th ro u gh  the M a ck e n z ie  D e lta  
p e ak s in  late S e p te m b e r  and  early  O c to b e r  (Ste in  e t  a l . ,  

1973; J e s s o p  e t  a l . ,  1974; J e s s o p  a n d  Lilley, 1975; de  
G raa f a n d  M a c h n iak , 1977) a n d  it is  d u r in g  th is period  
that m u c h  of th e  an n u a l d o m e st ic  harvest is  taken  
(J e s so p  e t a ! . ,  1974).

There i s  little in fo rm a tio n  on  s t a n d in g  crop, m orta lity  
rates, recru itm e nt rates, or a n y  o ther fa c to r  a ffe c t in g  
p ro d u ctio n  of b ro ad  w h lte fish  in the N.W .T. P re su m 
ab ly  th e  sa m e  e x tr in s ic  and  in tr in s ic  fa c to rs  lim itin g  
lake (h u m p b ack ) w h lte fish  p ro d u c t io n  in the low er  
M a c k e n z ie  R ive r d ra in a g e  a ls o  ope rate  o n  the b road  
w h lte fish  p o p u la t io n  a s  the life  h is to r ie s  of the tw o  
s p e c ie s  are s im ila r. In the  a b se n c e  o f d e ta iled  in fo rm a 
tion, it i s  d iff icu lt  to  a s s e s s  w h a t e ffect (if any) the cu r
rently lo w  an d  a p p are n tly  d e c lin in g  rate of harvest had  
o n  the M a c k e n z ie  R iver broad  w h ite f ish  popu lation .

M a n a g e m e n t  o f the b road  w h ite f ish  in th is  re g io n  
sh o u ld  h ave  low  priority a t  p re sen t. If, how ever, the  
level of d o m e s t ic  o r co m m e rc ia l h a rvest in c re a se s  in  
th is  region , then d e ta iled  s tu d ie s  o f  b road  w h ite fish  
p ro d u c t io n  m e c h a n ism s  sh o u ld  b e  in itiated.

F igu re  11. R a n g e  o f va ria tio n  o f p u b lish e d  grow th  

cu rve s fo r  b road  w h lte fish  in th e  N o rth 
w est Territories.

ROUND W HITEFISH
R o u n d  w h ite f ish  are rarely o f  m a jo r  im p o rtan ce  in  
d o m e st ic  o r  co m m e rc ia l f ish e r ie s  in  the N .W .T . R o u n d  
w h ite fish  a re  taken in the c o m m e rc ia l fish e ry  o n  G rea t  
S la v e  Lak e  (Kennedy, 1956) but in s u c h  s m a ll  q u a n 
titie s, that it is  rarely m arke ted. D u r in g  recent In ve st i
g a t io n s  in th e  M a c k e n z ie  R ive r d ra in a g e  (H a tfie ld  e t  a l . ,  

1972; S te in  e t  a l . ,  1973; J e s s o p  e t  a l . ,  1974; P e rc y  e t  a l . ,  

1974; de G ra a f  a n d  M a c h n ia k , 1977) few  ro u n d  w h ite 
f ish  were cap tu re d  (u su a lly  le s s  th an  one  p e r  cent o f  
to ta l ca tch ) and  the sp e c ie s  i s  o f little  s ig n if ic a n c e  in  
M a c k e n z ie  V a lle y  d o m e st ic  f ish e r ie s .

A lth o u g h  round  w h ite f ish  m ay  in the future b e c o m e  a n  
im portant sp o rt  sp e c ie s ,  th e  m an a ge m e n t  of th is  
sp e c ie s, fo r  d o m e st ic  or c o m m e rc ia l exp lo ita tion  In  
the N.W.T., sh o u ld  be c o n s id e re d  lo w  priority.



LAKE TROUT (Sa lve lin u s  N a m a y c u sh  Walb.)
Lak e  trout (actu a lly  a  char) ach ie ve  th e  la rge s t  s iz e  and  
are a m o n g  the  lo n ge st-live d  o f a n y  fre sh w ater fish  
s p e c ie s  in the  N o rth w e st  Territories. B e c a u se  of Its 
la rge  size  (to 30 kg) an d  the p a la ta b ility  of it s  fle sh , the 
s p e c ie s  Is h igh ly  s o u g h t  a fte r by sport, s u b s is te n c e  
and  c o m m e rc ia l f ish e rm e n  a like.

DISTRIBUTION
Lak e  trout are  fou n d  in d e e p  la k e s  an d , o c c a s io n a lly ,  in 
rivers th rou gh o u t the  m a in la n d  p o rt io n s  o f  the N o rth 
w e s t  T e rritories a s  w ell a s  se vera l A rc t ic  is la n d s  in 
c lu d in g  Baffin , So u th a m p to n , K in g  W illiam , V ictoria, 
an d  B a n k s  Is la n d s  (F igu re  12). W h ile  th is  sp e c ie s  
s h o w s  so m e  varia tion  in fo rm  in o th e r p a rts  o f North  
A m e rica , there is  a  s in g le  fo rm  in th e  N o rth w e st  Terri
to r ie s  (S co tt  and  C ro s sm a n ,  1973). M a rsh a ll a n d  Kele- 
her <1970) have  prepared a  b ib lio g ra p h y  of in fo rm ation  
on  th e  d istribu tion , e c o n o m ic  utilization, a n d  life h is 
tory o f  lake trout.

AGE, GROWTH AND MATURITY
A  ge n e ra l grow th  cu rve  for northern  lake trout p op u la 
t io n s  b a se d  o n  s tu d ie s  in G re a t S la v e  Lake  (F a lk  e t  a l . ,  

1973), Great B e a r  Lak e  (F a lk  e t  a l . ,  1974), L a c  L a  Martre  
(Bond , 1973), K am ln u rlak  L ak e  (B on d , 1975a), Ya-Y a  
Lak e  (M ach n iak , 1977; D e n  B e ste , u n p u b lish e d  data), 
C le a rw ate r Lak e  (Pow er, 1978), M is t a s s in i  Lake  
(D u b o is  and  L agu e u x , 1968), a n d  O ld  Joh n  L ak e  (C raig  
an d  W e lls ,  1975) is  p re sen te d  in F igu re  13. L ak e  trout 
are relatively s lo w  g ro w in g  a n d  long-lived, co m m o n ly  
e x ce e d in g  30 ye a rs  o f a g e  w ith  s o m e  in d iv id u a ls  a ge  
60 o r more. A u th o rs  u s in g  s c a le s  f o r a g e  d eterm ination  
report faste r ra te s o f  grow th  (W o n g  a n d  W h illa n s, 1973) 
than th o se  u s in g  o to lith s  bu t D u b o is  a n d  Lagu eu x  
(1968) have d e m o n stra te d  the poten tia l In ac c u rac y  of 
a g e in g  lake trout w ith  sc a le s .

Th e  fa s te s t  gro w th  rates reported for northern  lake 
trout p o p u la t io n s  are  for th o se  in la k e s  a lo n g  the M a c 
kenz ie  d ra inage, particu larly  in the v ic in ity  o f Great 
S la v e  Lake. M u c h  s lo w e r  gro w th  ra te s have  been  re
ported  for S h ie ld  la k e s  and  la k e s  in northern  Q u eb ec  
(Bond , 1975a), p o s s ib ly  a s  a  re su lt o f  the lo w er p roduc
tivity o f  nutrient-poor S h ie ld  lakes. N orthern  lake trout 
p o p u la t io n s  sh o w  a  grad u a l d e c lin e  in  grow th  rate with 
in c re a s in g  la titude  (F a lk  e t  a / . ,  1973).

S tu d ie s  by J o h n so n  (1972, 1976) in d icate  that m any  
northern  lake trout p o p u la t io n s  sh o w  a  p reponde rance  
o f old, m ature fish  (10 p lu s) w ith  m e an  le n g th s  o f 500 
to  600 m m. J o h n so n  reports that in u n e xp lo ite d  lakes, 
the recru itm ent of ju ve n ile s  to the m odal g ro u p  is 
re lative ly  low. Lake  trout d o  not ap p e a r to  have the 
sa m e  ca p a c ity  to re sp o n d  to f is h in g  p re ssu re  a s  A rctic  
ch a r  a n d  w h ite fish  an d  the rate o f  recruitm ent of 
ju ve n ile s  is o ften  to o  s lo w  to  su s ta in  the popu lation , 
re su lt in g  in a  g ra d u a l decline.

A n o th e r m ajor co n c e rn  in the m a n a g e m e n t  o f  lake  
trout is  th e  late a g e  at first sp a w n in g  c o m m o n  fo r  th is  
sp e c ie s. S tu d ie s  in the N o rth w e st T e rrito rie s in d ic a te  
that the ea r lie st  s p a w n in g  o c c u r s  a t a g e  e igh t  a n d  that 
s o m e  in d iv id u a ls  d o  not sp a w n  for the first t im e  until 
a g e  22 (F a lk  e t  a t . ,  1973,1974). T h e se  and  other s tu d ie s  
in d icate  that northern  lake trout u su a lly  sp a w n  o n ly  In 
a lternate  years a fte r  re a ch in g  m aturity  a n d  so m e  on ly  
every  th ird year. In  a n y  year, therefore, at le a st  o n e -h a lf  
o f  the a d u lt  p o p u la t io n  c o n s is t s  o f  n o n -sp a w n in g  in- 
d ivu d u a ls .  Fry (1939) noted  that a s  the  d e n s ity  o f  lake  
trout in e x p lo ite d  s t o c k s  de c lin e d , the a g e  o f  first  
sp a w n in g  a lso  de c lin e d . O th e r s tu d ie s  o f e xp lo ite d  
p o p u la t io n s, how ever, d isp u te  th is  c la im  (H ealey,
1978).

C o m m o rc ia l f ish e r ie s  u t iliz in g  g i lln e ts  are  re lative ly  

u n se lo . t i  a p tu r in g  lake trout over a  w id e  size  ra n ge
(A n o n y m o u s, 1975; Bo nd , 1975a). S p o r t  f ish e rm e n  c o n 
centrate  o n  trophy s iz e  lake trout, c a tc h in g  f ish  a v e ra g 
in g  a ge  16 in G re a t S la v e  L ak e  and a g e  23 in G re a t B e a r  
L ak e  (F a lk  e t  a l . ,  1973). W ith  the h eavy  harvest o f la rge  
la k e  trout in both  co m m e rc ia l and sp o rt  f ish e r ie s , the  
n um be r o f  m ature  in d iv id u a ls  d e c lin e s  rapidly. W h e re  
la k e  trout p o p u la t io n s  c o e x is t  with c o m m e rc ia lly  f ish -  
a b le  w h ite fish  p o p u la t io n s, m an a g e m e n t  o f the w hite- 
f is h  s to c k  to m a in ta in  a  h ig h  su s ta in e d  y ie ld  w ill in 
variab ly  re su lt in a  re d u ction  in lake  trout s t o c k s  
(A n o n y m o u s, 1975). T h e  heavy  harvest of lake  trou t in 
G re a t  S la v e  Lake a s s o c ia te d  w ith th e  w h ite fish  f ish e ry  
h a s  not o n ly  reduce d  the relative a b u n d a n ce , but a ls o  
th e  a ve rag e  size  o f  f ish  c a u g h t  (Keleher, 1972a).

L a k e  trout s t o c k s  ca n  be s u c c e s s fu l ly  m a n a g e d  for 
sp o r t  f is h in g  o n ly  provided that c a tc h  lim its  are  kep t  
lo w  and th e  n u m be r of a n g le r s  is  regu la ted . A s  a  re su lt  
o f  the e m p h a s is  o n  the h a rvest of la rge, m atu re  f is h  by  
sp o r t  fisherm en , there h a s  been  a  net d e c lin e  in the  
av a ila b ility  and s iz e  o f trophy  lake trout in bo th  the  
ea ste rn  e n d  of G re a t  S la v e  a n d  in G re a t Be ar  L a k e s  
w ith in  the last 10 y e a rs  (Fa lk  e t  a l . ,  1973). T h is  d e c lin e  
w ill not n e c e s sa r i ly  a ffect the  co n tin u e d  su rv iva l of 
th e se  p o p u la t io n s  prov ided  that a  su f f ic ie n t  n u m b e r  of 
m ature  f is h  rem ain  for sp a w n in g  p u rp o se s.

S tu d ie s  b y  M ille r a n d  K e n n e d y  (1948) a n d  F a lk  e t  ai. 
(1974) in d ica te  that a  c h a n g e  in the g ro w th  rate o f  lake  
trout o c c u r s  at th e  a g e  of maturity. F is h  in G rea t B e a r  
L a k e  grew  m ore s lo w ly  from  a g e s  12 to  14 than  y o u n g 
e r  fish. F ro m  a g e  15 on, how ever, g ro w th  rates return  
to  about th e  sa m e  level a s  before  m aturity. A d d it io n a l
ly, after a g e  15, w e igh t  in c re a se s  m u c h  m ore  rap id ly  
th an  it d o e s  in you n ger, im m ature  fish . L ak e  trout p o p 
u la t io n s  are, therefore, m o st  p roductive  in te rm s of 
w e igh t  g a in  after first sp a w n in g . If s t o c k s  of large, 
m ature  la k e  trout a re  f ish e d  dow n, th e  fa s te s t  g ro w in g  
se g m e n t  o f  the p o p u la t io n  is  rem oved  and  a  d e c lin e  in 
net productiv ity  o c c u rs .



F ig u re  12. D is tr ib u t io n  o f  lake trout In th e  N o rth w e st  Territories a n d  d istr ib u tio n  o f m ajo r  

c o m m e rc ia l f is h in g  a re as.

In  northern la ke s, d istr ib u t io n  v a r ie s  w ith the  se a s o n  loo°i
and  i s  u su a lly  dependent o n  w ater tem perature  (Raw-
so n , 1961). In  the au tum n, m ature  lake  trout m ove  into L ake moufI
the sh a llo w  w ate r ( -*1 2  m) o f la k e s  to sp a w n  u su a lly  1--------------- 1
u tiliz in g  c o a r se  rock  or rubb le  su b s tra te s  (S co tt  and
C ro ssm a n , 1973). T im e  o f s p a w n in g  varie s co n s id e r- eoo-
ab ly  d e p e n d in g  on  w ater tem pe ratu re  and  ligh t  inten- X v \
sity. S p a w n in g  h a s  been  reported  a s  early  a s  m id- / \ v s
A u g u s t  in G re a t  B e a r  Lake  (M ille r a n d  Kennedy, 1948)
but m o s t  a u th o rs  report that sp a w n in g  in the  northern
Territories o c c u r s  in  late S e p te m b e r  or in O c tob e r. eoo

A fte r  sp a w n in g , lake  trout tend to  d isp e r s e  th ro u gh o u t |  A N S S '
the w ate rb o d y  to overw inter. S o m e  m ay  m ove  u p  to  150 |  А л х /
km  to  other s t re a m s  an d  lake s. A t  break-up, a  co nce n - 3 Д л у
tration  of fe e d in g  f is h  o c c u r s  in su r fa c e  w a te rs  for |  a v \ /
se ve ra l w e e k s  until in c re a s in g  w a te r tem pe ratu res «°°- / \ v y
fo rce  them  in to  de e p e r w aters. S tu d ie s  in d ic a te  that / V y
lake trout pre fer te m p e ra tu re s in th e  v ic in ity  or i u e C  / о У
a lth o u g h  p e r io d ic  e x c u r s io n s  in to  w arm er su rfa ce  A o y
w a te r s  do  occu r. Í V Y

W h ile  there i s  so m e  e v id e n ce  that lake  trout h o m e  to го°’ Ь у
the s a m e  sp a w n in g  area  in ye a rs  w h e n  an  in d iv idu a l is  С У
g o in g  to  sp aw n , h o m in g  i s  ge n e ra lly  c o n s id e re d  to  be V

in co m p le te  (M artin , 1960). In c o m p le te  h o m in g  co m 
b in ed  w ith th e  w ide  ra n g in g  m o ve m e n ts o f  th is  spe - ________ ________________
c ie s  s u g g e s t  that natura l re s to c k in g  can  o c c u r  in a re as io 20 JO
w he re  p o p u la t io n s  have been  reduce d  or e lim inated . oiomh a9. it»»)

£ 2  Dltlributlon of lok« trout in th( N.W.T. 

[~1  Distribution of major commorcial lokt

Figure 13. R a n g e  o f va r ia t io n  of p u b lis h e d  lake

MOVEMENTS trout gro w th  c u rv e s  fo r  the N o rth w e st  

Territories.
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U nlike  a n a d ro m o u s  A rct ic  char, lake  trout o n ly  rarely 
enter s a lt  w ater a n d  are s e ld o m  fo u n d  in s a lin ité s  ex
c e e d in g  11 to 1 3 %  (B o u lva  a n d  S im ard , 1968). T h e y  are  
c o n s id e re d  to be th e  le ast to lerant uí bdii water of all 
th e  char.

MORTALITY AND RECRUITMENT
S tu d ie s  in  Great S la v e  a n d  G reat B e a r  L a k e s  (Healey, 
1975b) in d icate  that lake trou t have relatively  lo w  rates 
o f  an nu a l m orta lity  (ra n g in g  from  0.20 to 0.55) In  co m 
p a r iso n  w ith  w h ite f ish  (0.20 to 0.90) and  a n a d ro m o u s  
A rc t ic  c h a r  (0.40 to  0.50). E xp lo ite d  lake trout p o p u la 
t io n s  ge n e ra lly  s h o w  h igh e r m orta lity  ra tes th an  unex
p lo ited  p o p u la t io n s, a lth o u g h  there i s  so m e  e v idence  
th at recruitm ent o f  ju v e n ile s  in c re a se s  w ith  s ligh t  
d e c lin e s  in m orta lity  under m ild  e xp lo ita tion . H ea ley  
(1975b) s u g g e s t s  th at the lo w  m orta lity  rate o f  lake 
trout m ay  be a  re fle ction  o f  their tro p h ic  s t a tu s  (l.e., a  
p isc iv o ro u s  sp e c ie s  p rey ing  o n  o ther sp e c ie s).

R e c ru itm e n t in lake  trout p o p u la t io n s  is  low  d u e  large
ly  to  the lo n g  life sp an  of the  adu lt po p u la t io n , lo w  m or
ta lity  of o ld e r  ind iv idua ls, lo w  ave rage  fe cu n d ity  (1,000 
to  3,000 e g g s  per kg), and  lo w  sp a w n in g  s u c c e s s .  Lake  
trout d o  not sh o w  th e  sa m e  in c re a se  in recru itm ent in 
e xp lo ite d  p o p u la t io n s  that is  c o m m o n  in w h ite fish  
s to c k s ;  la k e  trout s t o c k s  typ ic a lly  d e c lin e  w h e n  white- 
f is h  and lake  trout a re  m a n a g e d  to ge th e r (A n o n ym o u s,  
1975). S in c e  p re sen t co m m e rc ia l h a rvest q u o ta s  co m 
b in e  trout an d  w h ite fish  In m o s t  N o rth w e st  Territories  
la k e s  (F ish e r ie s  a n d  Env iro nm ent C a n a d a , 1977) and  
co m m e rc ia l f ish e rm e n  are u nab le  to  se le c tiv e ly  fish  
th e  tw o sp e c ie s  u tiliz in g  p re se n t te ch n iq u e s, lake  trout 
p o p u la t io n s  w ill in variab ly  d e c lin e  if harvest q u o ta s  
a re  b a se d  on  equ ilib rium  y ie ld s  of w h ite fish . P re sen t  
m a n a ge m e n t  s c h e m e s  a s s u m e  that th is  d e c lin e  is  In 
ev itab le  If w h ite fish  s t o c k s  a re  to b e  utilized b y  co m 
m erc ia l f ish e r ie s  a t  an  e c o n o m ic a lly  v iab le  level (R. 
Peet, F ish e r ie s  a n d  M a rin e  Serv ice , W in n ip e g , per
s o n a l co m m u n ica t io n ).

FOOD HABITS
L a k e  trout utilize a  w id e  ra n ge  of food  ite m s d e p e n d in g  
o n  the s iz e  of the fish . T h e  prey s p e c ie s  u tilized  be
c o m e  p ro g re ss iv e ly  larger a s  lake trout grow . F is h  are 
th e  p redom inan t fo o d  Item  in the d ie t  of m o st  m ature  
la k e  trout, w hile  a  w ide  ra n g e  of a q u a t ic  d ip te rans, 
c ru s ta c e a n s ,  and s m a ll f is h  are utilized  by juveniles. 
L a k e  trout often c a n n ib a liz e  sm a ll ju ve n ile s  o f  their 
o w n  sp e c ie s  but there  are n o  data  to  s u g g e s t  that this 
lim its  recruitm ent.

S tu d ie s  a t Ya-Y a  L a k e  on R ic h a rd s  Is la n d  in the  M a c 
kenz ie  D e lta  in d icate  that m a n y  large  lake trout utilize  
o n ly  c ru s ta c e a n s  d u r in g  the  su m m e r  fe e d in g  period  
(M a ch n ia k , 1977; D e n  B e ste , u n p u b lish e d  data). Lake  
trout w h ich  feed e x c lu s iv e ly  o n  p lan k ton  and  s m a ll in
ve rtebra te s are s lo w e r  g ro w in g , have  a  sm a lle r  m ax i
m u m  size, an d  are sh orte r-live d  than in d iv id u a ls  utiliz
in g  f ish  a s  a  p redom in an t fo o d  Item  (Martin, 1966).

C i s c o e s  are the  c o m m o n e st  fo o d  fish  fo r  lake trout, 
a lth o u g h  other s p e c ie s  m ay  d o m in a te  in  Ind iv idua l 
lake s. O ther s p e c ie s  w h ic h  have  b een  reported  in the  
d ie t in c lu d e  w h ite fish , sm e lt, s c u lp in s ,  sh in e rs,  
st ic k le b a c k s ,  trout-perch, an d  lo n g n o se  su c k e r s  (S c o t t  
a n d  C ro s sm a n ,  1973). S c u lp in s ,  p rim arily  the d e e p 
w ate r sc u lp in  ( M y o x o c e p h a l u s  q u a d r l c o r n i s ) ,  a re  of 
p a rticu la r  im p o rtan ce  s in c e  th is  sp e c ie s  i s  often  the  
f irst f ish  a va ilab le  to juve n ile  lake trout w h ic h  tend to 
in h ab it d eep  w a te rs  d u r in g  m u c h  o f  their early  life.

Type of food may, therefore, be more limiting to pro
duction than availability.

UTILIZATION
DOMESTIC LAKE TROUT FISHERY
M o s t  m ajo r d o m e s t ic  lake trout f is h in g  a re as are  
lo ca te d  in the M a c k e n z ie  Va lley , in c lu d in g  th e  area s u r 
ro u n d in g  G rea t S la v e  a n d  G re a t B e a r  Lak e s, and  in  in 
lan d  la k e s  near the c o a s t  of H u d s o n  B a y  a n d  in the  
v ic in ity  o f  Q u e e n  M a u d -C o ro n a t io n  G u lf  (F igu re  14). 
N a t iv e s  ge n e ra lly  prefer w h ite f ish  fo r  hu m an  c o n s u m p 
tio n  an d  lake trout form  a  m u ch  sm a lle r  p e rc e n ta ge  o f  
the ir d ie t (Bond , 1973) th o u g h  lake  trout are o ften  take n  
in c id e n ta lly  In  d o m e s t ic  f ish e r ie s  for w h ite fish . 
S tu d ie s  in the M a c k e n z ie  V a lle y  s u g g e s t  that a  c o n 
s id e ra b le  n u m b e r o f lake  trout is  utilized  a s  d o g  fo o d  
(B on d , 1973; J e s s o p  e t  a l . ,  1974). D a ta  o b ta in e d  fro m  
n a tiv e s  in c o a s ta l a re a s  are o ften  unre liab le  s in c e  
m an y  n a tive s refer to  A rc t ic  c h a r  a s  “trou t". S o m e  
d o m e s t ic  lake trout f ish e r ie s  sh o w n  in F ig u re  14 m ay  
in fact be  A rc t ic  c h a r  f ish e r ie s  m is id e n tif ie d  in the  
literature.

F e w  re liab le  d a ta  are a v a ila b le  c o n c e rn in g  th e  n u m b e r  
o f  lake trout take n  in d o m e s t ic  f ish e r ie s  in the N o r th 
w e s t  Territories. A t  L a c  La  M a rtre  (Bond, 1973), la k e  
trout co n s t itu te d  1 0 .9 %  o f the  72,000 p o u n d s  of f is h  
utilized  an nu a lly . D o m e s t ic  f ish e r ie s  in the  v ic in ity  o f 
T u k to y a k tu k  to o k  a p p ro x im a te ly  4,000 p o u n d s  of lake  
trout, 3 .0 %  of a  tota l ha rvest o f  135,000 lb s  (A b rah am -  
so n , 1962). A lth o u g h  d a ta  o n  lake trout h a rv e sts  in  
o th e r p o rt io n s  o f the T e rrito rie s are  p re se n te d  in the  
a re a  e c o n o m ic  su rv e y s  (1958 to  1967), m o s t  of th is  
in fo rm a tio n  is  b a se d  o n  m in im al d a ta  and  i s  too  d a te d  
to  prov ide  an a c c u ra te  m e asu re  of lake  trout u tilization  
in current d o m e st ic  f ish e r ie s . T h e  d ata  do, how ever, 
s u g g e s t  that lake  trout rarely c o m p r ise  m ore  than 2 0 %  
o f  the tota l f ish  taken in d o m e st ic  f ish e r ie s  in m o s t  
a re a s  w ith in  the Territories.

T h e  u su a l m e th o d s  of c a tc h in g  lake trout a re  a n g lin g  
a n d  g illn e ts. J ig g in g  th ro u gh  the  ice  in w in te r is c o m 
m o n  in m any  d o m e s t ic  f is h in g  a reas, pa rticu larly  in the  
M a c k e n z ie  Va lley . In c o a s ta l a re as, w in ter f is h in g  is  
ge n e ra lly  restricted  b y  in te n se  c o ld  an d  th ick ice  
(B isse tt ,  1967).
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F igu re  14. L o c a t io n s  o f d o m e s t ic  lake trout harvest in the N o r th w e st  Territories.

COMMERCIAL LAKE TROUT FISHERIES
A re a s  of co m m e rc ia l lake  trout u tilization  are centered  
a rou n d  G re a t S la v e  Lake, the C a m b r id g e  Bay  area, a n d  
in lan d  la k e s  in the v ic in ity  o f  R a n k in  Inlet (F igu re  12). 
A lth o u g h  so m e  c o m m e rc ia l lake trout f is h in g  h a s  
taken  p la c e  in the v ic in ity  o f H a ll L a k e  and in the  M a c 
kenz ie  Delta, th is  fish e ry  is  a  sm a ll one. M u c h  of the  
lake  trout harvest h a s  been  d e p e n d e n t on  a ir tran sport  
d u e  to the  poo r a c c e s s ib il it y  of m an y  in land lakes.

T h e  G rea t S la v e  Lake  f ish e ry  is  the o n ly  m ajo r fishery  
st ill p ro d u c in g  s ig n if ic a n t  c a tc h e s  o f  lake trout, a l
th o u gh  even  th is  fish e ry  h a s  d e c lin e d  c o n s id e rab ly  in 
recent y e a rs  (Tab le  10). D e c lin in g  c a tc h e s  in th e  w est  
portion  o f  G rea t S la v e  Lak e  forced  c lo su re  o f the  e a st  
portion  to  protect the lake trout there from  a  s im ila r  
fate  and  to  a s s i s t  the  sp o rt  f is h in g  industry  (A n on y 
m o u s, 1975). A lth o u g h  lake  trout c a tc h e s  in  G reat  
S la v e  have  not f lu ctu a ted  gre a tly  in th e  last fe w  years, 
presen t m an a ge m e n t po licy , w h ich  e m p h a s iz e s  white- 
f ish  p rod u ction , w ill p ro b a b ly  re su lt  in th e  near  
e lim in a tio n  of lake trout in the c o m m e rc ia lly  fished  
w este rn  p o rt io n s of the  lake (R. Peet, pe rso n a l co m 
m unication ).

Th e  se n sit iv ity  o f lake trout to  the e ffe ct  of o v e rf ish in g  
co m b in e d  w ith the sc a tte re d  d istr ib u tio n  of th e  sp e 

c ie s  in n u m e ro u s  in a c c e s s ib le  la ke s lim its  the p o te n 
tia l for th e  d eve lopm en t o f v iab le  co m m e rc ia l f is h 
e rie s . To  date, lake  trout p o p u la t io n s  h ave  on ly  been  
e c o n o m ic a lly  h arvested  w he n  they o c c u r  in c o n ju n c 
t io n  with c o m m e rc ia lly  h a rve stab le  w h ite f ish  p o p u la 
t io n s.

SPORT LAKE TROUT FISHERIES
O n e  of th e  best m e a n s  o f u tiliz in g  la k e  trout in  the 
N o rth w e st  Te rritorie s is  th ro u g h  the d e v e lo p m e n t  of 
sp o r t  f is h in g  lo d g e s  an d  c a m p s  in re m o te  a re a s  At 
present, m o s t  lo d g e s  w h ich  o ffe r  lake trou t f is h in g  are  
o c a te d  on  in land  lake s north  o f  the M a n ito b a  b o rd e r  

in th e  area su rro u n d in g  G re a t S la v e  L ak e  (in c lu d in g  thé  
E a s t  Arm ) a n d  on  G reat B e a r  L a k e  (F ig u re  3)

u=0v,..u.iiy U le lu ia i e s u m a ie a  na rve st  o f lake  
trout in G re a t  S la v e  and G re a t B e a r  Lake, the tw o  la rg 
e s t  spo rt f ish e r ie s , for the y e a r s  1971 to  1974 a re  pre
se n te d  in T a b le  11. A lth o u g h  th e se  f ig u re s  a p p e a r  low  
n c o m p a r iso n  to c o m m e rc ia l la n d in g s  in  G reat S la v e  

L a k e  (Table 10), lake  trout sp o r t  f is h in g  re p re se n ts  a 
m ajo r  in du stry  in th e  north. F a lk  e t a l .  (1973) report that  
a to ta l of 64 9  g u e s t s  staye d  at th e  three m ajor lo d g e s
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o n  G re a t S la v e  L ak e  in 1972, p ro v id in g  a  g r o s s  revenue  
o f  $443,000. in  c o m p a r iso n , the  co m m e rc ia l f ish e ry  
op e ratin g  in the  E a s t  A rm  had  a  g r o s s  revenue o f  on ly  

$49,096 in the sa m e  year.

In  la rge  lakes, sp o rt  f is h in g  c o n c e n tra te s  o n  the s h a l
low  p rod u ctive  zo n e  w h ile  in sm a lle r  la ke s, p roductiv 
ity an d  f is h in g  e ffort are m u c h  m ore  evenly  d istributed. 
F a lk  e f  a/. (1973) s u g g e s t  that the  be st  m e a n s  of m a n 
a g in g  lake trout sp o rt  f is h e r ie s  in la rge  lakes i s  to 
restrict the f ish e ry  to troph y -on ly  f is h in g  m in im iz in g  
the lo s s  of f is h  In y o u n g e r  a g e  c la s s e s .  T rophy-on ly  
f is h in g  w ou ld  p rob ab ly  tend to  d isp e r s e  fish erm en  
over a  w ider a re a  s in c e  in te n se  p re s su re  in a n y  one  
area  w o u ld  q u ic k ly  e lim in a te  m o s t  trophy fish.

T h e  de ve lo p m e n t o f lake  trout sp o rt  f ish e r ie s  w o u ld  
se e m  to  be p re ferab le  to co m m e rc ia l exp lo ita tion , p ro 

v id in g  gre a te r in c o m e  w ith le s s  Im p a c t  o n  the s p e c ie s .  
R e c e n t  s tu d ie s  of th e  sp o rt  f ish e r ie s  in  G rea t S lave , 
G reat Bear, a n d  o th e r la k e s  s u g g e s t  that, w h ile  sp o rt  
f is h in g  c a u s e s  a  d e c lin e  in  the a b u n d a n c e  of tro p h y 
size d  fish , th e  p o p u la t io n  stru ctu re  is  a ltered  m u ch  
le s s  th an  w ith  in te n se  co m m e rc ia l e x p lo ita tio n  (F a lk  e t  

a l . ,  1973; A n o n y m o u s ,  1975). F ly-in  c a m p s  In rem ote  
a re a s  w o u ld  p rov ide  the o p tim u m  u s e  o f  the la k e  trout 
f ish e ry  s in c e  a  la rge  n u m b e r of la k e s  c o u ld  be u tilized  
w ith m in im a l Im p a c t  on  a n y  in d iv id u a l popu lation . 
E s ta b lis h m e n t  of p e rm an e n t lo d g e s  fo r  lake  trout 
sp o rt  f is h in g  sh o u ld  be restricted  to  la k e s  c o n ta in in g  
relatively  la rge  trout p o p u la t io n s  to  a v o id  o ve re xp lo ita 
tion.

TABLE 10
S u m m a ry  of lake  trout la n d in g s  (lb s) at f ive  m ajor c o m m e rc ia l f is h in g  a re a s  s in c e  1960. D a ta  from  B o n d  and  T u rn b u ll 
(1973); B o n d  (1 9 7 3 ,1974a, 1975a); Brian  W o n g  (p e rson a l c o m m u n ic a t io n , F ish e r ie s  a n d  M a r in e  Se rv ice , Ye llow kn ife ); 
a n d  K e n  R o b e rts  (pe rso n a l co m m u n ic a t io n , F ish e r ie s  an d  M a r in e  Se rv ice , H a y  River).

Y e ar C a m b r id g e  B a y S lave  Lak e R a n k in  Inlet L a c  La M artre H o ttah  L a k e

1960 1,095,000 — — —

1961 — 1,069,000 2,719 — —

1962 27,638 1,172,000 — — —

1963 10,547 698,000 806 — 8,913

1964 17,224 667,000 267,464 — 227,348

1965 38,000 812,000 147,682 — 157,623

1966 _ 590,000 123,018 — 5,921

1967 89,620 667,000 3,009 — —

1968 8,135 268,000 480 — —

1969 — 300,000 5,964 48,854 —

1970 14,442 491,000 18,953 52,525 —

1971 11,000 322,000 20,000 29,123 7,005

1972 30,417 189,000 37,002 40,008 —

1973 8,015 202,802 37,477 — —

1974 10,678 244,028 6,594 — —

1975 3,919 218,000 26,659 — —

1976 — 184,000 — — —

1977 — 239,000 — — —

TABLE 11
S u m m a ry  of lake  trout h a rve ste d  by a n g le r s  in G re a t  S la v e  a n d  G re a t Be ar Lak e s, 1971 to 1974. In c lu d e s  on ly  f is h  kill
ed. (F rom  F a lk  e t  a l . ,  1973 ,1974,1975).

G re a t  S lave  Lak e  G rea t Be ar L ak e

Ye ar
T o ta l

N u m b e r
T o ta l

W e igh t  (kg)
T o ta l

N u m b e r
Tota l

W e ig h t  (kg)

1971 7,037 22,359 5,808* 20,333*
1972 8,051 23,635 18,152 62,704
1973 10,591 26,551 15,352 53,350
1974 7,534 21,566 5,720* 23,780*

*Includes only Great Bear Lodge and Branson’s  Cameron Bay Lodge.
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OTHER SPECIES

NORTHERN PIKE {Esox lucius L)
N o rthe rn  p ike  are c o m m o n  in la k e s  a n d  s tre a m s  
th rou gh o u t the m a in lan d  p o r t io n s  of the  N o rth w est  
Territories w ith  the e x c e p tio n  of th e  extrem e northern  
p o rt io n s of th e  D is tr ic t  o f  K e e w atin  (F ig u re  15). A l
th ou gh  c ircu m p o la r  in  d istr ib u tion , p ike a re  prim arily  a  
fre shw ater sp e c ie s ,  on ly  rarely e n te rin g  b rack ish  
water. A  c o n s id e rab le  a m o u n t  of in fo rm a tio n  on their 
grow th, reproduction , a n d  food  h ab its  i s  ava ilab le

F igu re  15. D is tr ib u t io n  o f  northern  pike in the N o rth w e st  T e rr ito r ie s  and  lo ca tio n  of m ajo r  

co m m e rc ia l f is h in g  areas.

I I Distribution of major eommirclot norlhtrn pika flaharlai

D o m e s t ic  an d  sport u t iliz a t io n  o f  p ike  i s  g re a te st  in  the 
M a c k e n z ie  R iv e r  V a lle y  and in  the v ic in ity  of R a n k in  
In le t a n d  B a k e r  L a k e  (M ilto n  F re e m an  Ltd., 1976). 
L a k e s  a n d  s t re a m s  o u t s id e  th e se  a re a s  have f is h a b le  
p ik e  p o p u la t io n s, b u t  a c c e s s  i s  ge n e ra lly  poor. P ike  
a re  utilized  m o s t  o fte n  a s  d o g  fo o d  b y  d o m e s t ic  f is h e r 
m en, b u t  are o c c a s io n a l ly  e a te n  by h u m a n s . D u e  t o  the 
pre fe rence  o f  m ost n a tive  f ish e rm e n  fo r  w h ite f lsh , the

(M ille r and  K en n e d y , 1948; M c P h a il and L in d se y , 1970; 
H atfie ld  e t  a l . ,  1972; S te in  e t  a l . ,  1973; J e s s o p  e t  a l . ,  

1973, 1974; F a lk  a n d  D ah lke , 1974; Fa lk  and  G illm an ,  
1975a, 1975b; Percy, 1975; de  G raa f a n d  M ach n iak , 

1977; M a ch n iak , 1977).

Northern  p ike  are im p o rtan t d o m e st ic  a n d  sp o rt  sp e 
c ie s  (M c P h a il an d  L in d se y , 1970), but h ave  been  uti
lized c o m m e rc ia lly  to  a  very  lim ited  extent (F igu re  15). 
An e x ce p tio n  is  the  G re a t S la v e  L ak e  fish e ry  w h ich  h a s  
taken pike a s  a  co m m e rc ia l sp e c ie s  fo r  the la s t  30 
years. P ike  w ere  take n  c o m m e rc ia lly  in th e  M acke n z ie  
D elta  in the m id -19 60 's b u t  f is h in g  has ge n e ra lly  been  
restricted  to  d o m e st ic  a n d  sp o r t  activ ity  in recent 

years (B rian  W o n g ,  u n p u b lish e d  data).

g re a te st  potential f o r  future  e x p a n s io n  of p ik e  f ish 
eries p ro b a b ly  lies w ith  sp o r t  f ish erm en . P ike  a re  co n 
s id e re d  the third m o s t  im p o rtan t sp o r t  f is h  in  the 
N o rth w e st T e rr ito r ie s  (after c h a r  an d  la k e  trout) to  non 
re siden t a n g le r s  (B r ia n  W o n g ,  F ish e r ie s  and  M a rin e  
Serv ice , Y e llo w k n ife , p e rso n a l c o m m u n ic a t io n )  In 
d ic a t in g  c o n s id e ra b le  p o ten tia l to  exp an d  sport  

f is h in g  of t h is  sp e c ie s .

P ike  a re  o n e  of the  fa s te s t  g ro w in g  northern  f i s h  sp e 
cies, co m m o n ly  re a c h in g  60 0  to 900  m m  b y  a g e  10 
(F igu re  16). G ro w th  rates te n d  to d e c re a se  northw ard  
with a  c o r re sp o n d in g  in c re a se  in lo ngev ity. P o p u la 
t io n s in th e  N o rth w e st Te rritorie s o fte n  c o n ta in  in 
d iv id u a ls  23  to 26 y e a r s  of a g e  w ith s e x u a l m atu rity  oc-
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cu rrln g  a t  a g e s  fo u r  to  se ven . P ik e  tend to  m ature  at  
grea te r a g e s  in m o re  northern  p o p u la t io n s  a n d  m a le s  
te n d  to m atu re  o n e  to  tw o y e a rs  earlie r th an  fem a le s.

S p a w n in g  o c c u r s  in the  s p r in g  c lo s e ly  fo llo w in g  b reak
u p  (M ay t o  June). P ik e  sp a w n  in b o th  s t re a m s  and  s h a l
lo w  a re a s  in la k e s  ge n e ra lly  u t iliz in g  p a tc h e s  o f 
a q u a t ic  v e ge ta tio n  a s  sp a w n in g  hab ita t (S co tt  a n d  
C r o s s m a n ,  1973). W ith  the a b u n d a n c e  o f  la k e s  a n d  
st re a m s  w ith  sh a l lo w  ve ge ta te d  sh o re lin e s  in the  
N o rth w e st  Territories, it is  u n like ly  that the ava ilab ility  
o f  sp a w n in g  h a b ita ts  i s  a  m ajo r  lim itin g  fa c to r  to p ike  
p rodu ction . Y o u n g-o f-th e -year e m e rge  in la te  June  to  
J u ly  and c o m m o n ly  excee d  100 m m  in  le n gth  b y  freeze- 
up.

F igu re  16. R a n g e  o f va ria tio n  of p u b lish e d  g row th  

c u rve s for northern  p ike  in  the N o rth w e st  
Territories.

MOVEMENTS
P ik e  are ge n e ra lly  non -m igrato ry, but d o  undertake  
lim ited  s e a s o n a l m o ve m e n ts, p articu larly  in stre am s. 
T h e y  gen e ra lly  overw in ter in  d e e p  c h a n n e ls  and  in 
lake s. F e w  In d iv id u a ls  are c a u g h t  in  deep  p o rt io n s  o f  
la k e s  d u r in g  su m m e r  m o n th s  s in c e  m o st  p ik e  rem ain  
in  warm  n e a rsh o re  w aters. T h is  p re ference  for w arm  
w ate r te n d s  to s e g re g a te  p ik e  from  lake trout du rin g  
m u c h  of the  su m m e r  s e a s o n  re d u c in g  in te rsp e c if ic  
co m p e t itio n  for food.

T h e  food h a b its  o f  northern  p ike  are s im ila r  to  th o se  of 
la k e  trout w ith f is h  c o m p r is in g  an e ven  h igh e r  percen 
ta g e  of th e  diet. In  the  M a ck e n z ie  Delta, the  p rincipa l 
sp e c ie s  ea te n  in c lu d e  w hite fish , c isc o ,  p o n d  sm elt, 
st ick le b a ck , burbot, trout-perch, w a lleye, a n d  sc u lp in  
(de  G raaf and  M a c h n iak , 1977). In  add ition , p ike are  
k n ow n  to  b e  ca n n ib a lis t ic ,  o ften  c o n s u m in g  their ow n  
k in d  up to  one-ha lf the ir ow n  b o d y  length . A  w id e  ran ge  
o f other vertebra te s a n d  In te rve brate s are utilized  d e 
p e n d in g  la rge ly  o n  availab ility. O n e  of the  p rincipa l 
re a so n s  fo r  the s u c c e s s  of th e  northern  p ike  in  exp lo it
in g  su c h  a  w ide ra n ge  o f northern h a b ita ts  i s  p robab ly  
i t s  ab ility  to utilize  w hatever prey item  is  ava ilab le .

INCONNU ( S t e n o d u s  l e u c i c h t h y s  G U d e n s t a d t )

In  the N o r th w e st  Territories, in c o n n u  a ro  re str ic te d  to  
the M a c k e n z ie  R iver d ra in a g e  (in c lu d in g  the  S la v e  an d  
L iard  R ive rs) a n d  the A n d e r so n  R iver (F ig u re  17). In 
co n n u  m ay  b e  a n a d ro m o u s  a n d  so m e  en te r c o a s ta l  
w a te rs in the v ic in ity  o f  the M a c k e n z ie  D  î lt a  d u r in g  the  
su m m e r  m o n th s, but a re  re str ic ted  to fro sh  w ate r a fte r  
freeze-up. S tu d ie s  of the  life h is to ry  o f n co n n u  in  the  
N.W .T. in c lu d e  H a tfie ld  e t  a l .  (1972), S U  in e t  a l .  (1973), 
J e se o p  e t  e t .  (1973, 1974), P e rc y  (1975), d e  G ra a f  a n d  
M a c h n ia k  (1977), and  J o n e s  a n d  D en  B u s te  (1977).

C o m m e rc ia l u tiliz a t io n  of in c o n n u  in the N o rth w e st  
T e rrito rie s is  lim ited  (F ig u re  17), w ith  th s  o n ly  c o m m e r
c ia l f ish e r ie s  lo c a te d  in  the M a c k e n z ie  De lta  a n d  G re a t  
S la v e  Lake. S in c e  the D e lta  f ish e ry  is  nt t o p e ra t io n a l at 
presen t, c o m m e rc ia l u tiliza tion  o c c u rs  o n ly  th ro u gh  
the  H a y  R ive r p lant o n  G rea t S la v e  L i ke. A t  pre sen t, 
co m m e rc ia l g illn e t  c a tc h e s  in  G re a t S la v e  L ak e  aver
a g e  s l ig h t ly  b e lo w  200,000 lb s  per ye tx  (K e n  R o b e rts ,  
F ish e r ie s  and  M a r in e  Se rv ice , H a y  River, p e rso n a l c o m 
m u n ic a t io n ) a n d  have varied o n ly  s l ig h t ly  s in c e  the  
G re a t S la v e  f ish e ry  b e g a n  o p e ra t io n s  n 1945. S in c la ir  
e t  a t .  (1967) report th at the d e m a n d  fo r  in c o n n u  a s  
sm o k e d  f ish  in  the U n ite d  M a rk e t s  c e n t ra ls  the  n u m 
b e r harvested  an nu a lly . T o  date, n o  qu Jta h a s  b e e n  se t  
b y  the F ish e r ie s  and  M a r in e  S e rv ic e  for in c o n n u  har
ve s t  in G rea t S la v e  Lake , a lth o u g h  a  q u o ta  h a s  been  
e s ta b lish e d  fo r  the in ac tive  M a c k e n z ie  D e lta  f ish e ry  
(F ish e r ie s  an d  En v iro n m e n t C a n a d a ,  I977).

D a ta  p re se n te d  by J e s s o p  e t  a l .  (1974) a n d  D IA N D / M P S  
(1973) in d ica te  that in co n n u  a re  o f  g re a te st  im p o rta n ce  
to  d o m e st ic  f ish e r ie s  in  the M a c k e n z ie  D e lta  a n d  a d ja 
ce n t c o a s ta l w ate rs. E lse w h e re  in  the M a c k e n z ie  d ra in 
a ge , the ir re lative  im p o rta n ce  i s  lower. In c o n n u  are  
utilized  fo r  b o th  h u m an  c o n s u m p t io n  a n d  a s  d o g  food , 
but no  a c c u ra te  data  a re  a v a ila b le  on  the re lative  p ro 
p ortion  o f  the d o m e s t ic  harvest d e v o t td  to  each . M o s t  
in co n n u  taken in d o m e st ic  f is h e r ie s  ir e  ca p tu re d  in 
the sa m e  n e ts  w ith o th e r c o re g o n íd  ĩp e c ie s .  N a t iv e  
f ish e rm e n  a ls o  take a  sm a ll n u m b e r o f  in c o n n u  by  
a n g lin g  s in c e  in co n n u , w h ich  a re  p isc iv o ro u s, w ill take  
lu re s m ore  read ily  th an  other w h ite fish  sp e c ie s .

U tiliza tio n  of in co n n u  b y  sp o rt  f ish e rm e n  in the  N o r th 
w e st  T e rrito rie s is  ex trem e ly  low . W h i e  in co n n u  are  
o c c a s io n a lly  an g le d , th is  ge n e ra lly  o c c u r s  w h ile  
a n g le r s  a re  f is h in g  for o th er s p e c ie s  and  not w h ile  they  
are  sp e c if ic a lly  a tte m p tin g  to  c a tc h  in con n u . K e le h e r
(1967) fou n d  th a t G re a t S la v e  L ak e  su D p o rte d  s u f f i 
c ien t in co n n u  to  prov ide  a  v a lu a b le  “c o n n ie ” fishery, 
but su itab le  a n g lin g  te c h n iq u e s  had lo t  been  d e 
ve lop e d  to  u tilize  th is re sou rce , in  future a n  in c re a se d  
e m p h a s is  on  in co n n u  a s  a  sp o r t  s p e c k  s  m ig h t he lp  
relieve in c re a s in g  p re ssu re  o n  lake trout, pike, a n d  
gray lin g .

In co n n u  are th e  fa s te s t  g ro w in g  of the w h ite f ish  s p e 
c ie s  an d  reach  the la rg e s t  m a x im u m  sizti. In d iv id u a ls

Food availability may, therefore, be less limiting to
pike than to other northern fish species.
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F igu re  17. D istr ib u t io n  o f in co n n u  in the N o rth w e st  T e rr ito r ie s  a n d  lo ca tion  o f m ajor  
in co n n u  co m m e rc ia l fish e r ie s .

Distribution of Inconnu in the N.W.T.

Г*Н Distribution of major commercial inconnu fisheries

ra n g in g  from  five to  15 k g  in w e igh t are  c o m m o n  in 
M a c k e n z ie  D e lta  f ish e r ie s  a n d  s p e c im e n s  e x ce e d in g  
20 k g  have been  take n  in  G re a t S la v e  L ak e  (S co tt  a n d  
C ro s sm a n , 1973). F e m a le s  live lo n ge r  a n d  g ro w  to  
la rge r s iz e s  than  m a le s  (Alt, 1969). In the  M a ck e n z ie  
Delta, de  G raa f  a n d  M a c h n ia k  (1977) report that a ll f ish  
b eyon d  a g e  14 w ere fe m a le s. M a x im u m  a g e s  reported  
fo r in co n n u  in the N o rth w e st  T e rritories a re  a g e  22 in 
the M a c k e n z ie  D e lta  (S te in  e t  a l . ,  1973) a n d  a ge  11 in 
G re a t S la v e  Lake  (Fuller, 1955). In co n n u  m ature  be 
tw een  the a g e s  o f s ix  an d  14 w ith  m o st  in d iv id u a ls  
m atu ring  at a g e s  e ig h t  to  11 (de G raa f a n d  M ach n iak ,  
1977).

S p a w n in g  m o ve m e n ts of in co n n u  are p oorly  d o c u 
m ented  in the N o rth w e st  Te rritorie s and  n o  d ata  are  
ava ilab le  on  sp a w n in g  habitat, a re a s  utilized, t im ing, 
fecundity, o r rearing a re a s  fo r  yo u n g. It h a s  been re
ported  that an  u p stre a m  m ig rat io n  o f sp a w n e rs  b e g in s  
in late Ju n e  in m o st  a re a s  an d  c o n t in u e s  th rou gh o u t  
the su m m e r  (S te in  e t  a l . ,  1973; J e s s o p  e t  a l . ,  1974). 
A lth o u g h  tr ibu ta rie s of th e  Pee l River, A rc t ic  Red  River, 
R e n g le n g  River, P ierre C reek, O s c a r  Creek, B ig  B u ffa lo  
River, T a lt so n  River, S la v e  River, Little  B u ffa lo  River, 
an d  H a y  R ive r are su s p e c te d  sp a w n in g  areas, there  
have been n o  d irect o b se rv a t io n s  o f sp a w n in g  activ ity  
(S co tt  an d  C ro s sm a n ,  1973; S te in  e t  a l . ,  1973; J e s s o p  ef 
a/., 1974; de  G raa f an d  M a ch n iak , 1977). In A la sk a ,

sp a w n in g  o c c u r s  in la te  Se p te m b e r  in sw ift  w a te r at 
d e p th s  from  1.5 to 1.8 m  over c o a r s e  g rave l su b s tr a te s  
(Alt, 1969). A fte r sp a w n in g , a  la rge  d o w n s tre a m  run h a s  
been  reported  in live rs  d ra in in g  in to  G re a t S la v e  Lak e  
a n d  in the lo w er M a c k e n z ie  River. M a tu re  in co n n u  are  
be lieved  to  sp a w n  o n ly  every tw o  to  fo u r  y e a rs  an d  
se ld o m  venture  into m arin e  e n v iro n m e n ts  in the year  
o f s p a w n in g  (de G raa f  a n d  M a c h n iak , 1977; J o n e s  a n d  
D e n  B e ste , 1977). J u v e n ile s  are a b u n d a n t  in c o a s ta l 
w a te rs d u r in g  the su m m e r  se a s o n ,  but return to fre sh  
w ater to  overw inter.

In co n n u  are  p re d o m in an tly  p isc iv o ro u s. O th e r  w hite- 
f ish , in c lu d in g  in con n u , are  m o s t  c o m m o n ly  eaten, 
a lth o u g h  northern  pike, n in e sp in e  s t ic k le b a c k s ,  se u l-  
pin, an d  p o n d  sm e lt  are  a ls o  u tilized  (de G raa f  a n d  
M a c h n iak , 1977). C ru s ta c e a n s  a n d  in se c ts  have  been  
reported  in in con n u  s t o m a c h s  from  the  M a c k e n z ie  
River, but th e se  ite m s have  ge n e ra lly  b een  take n  a lo n g  
w ith  fish . In co n n u  in s o m e  a re a s  are reported  to  g o rg e  
th e m se lv e s  w ith  sm a lle r  in co n n u  (S c o tt  an d  C r o s s 
m an, 1973). N o  ac c u ra te  e s t im a te s  o f m orta lity  o r  o ther  
p o p u la t io n  p a ram e te rs are a va ilab le  for th is  sp e c ie s .
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WALLEYE ( S t i z o s t e d i o n  v i t r e u m  M i t c h i l l )

W a lle y e  o c c u r  th ro u gh o u t the M a c k e n z ie  R ive r d ra in 
age, bu t are  on ly  fou n d  in a b u n d a n c e  in the  area  so u th  
o f G re a t B e a r  Lak e  (F ig u re  18). T h ey  are ge n e ra lly  re
s tr ic te d  to  fre sh  w ater a n d  tolerate  on ly  ex trem e ly  low  
sa lt  c o n c e n tra t io n s. F e w  d a ta  are a va ila b le  on  the  
b io lo g y  o f th is  sp e c ie s  in the N o rth w e st  Territories, 
a lth o u g h  c o n s id e rab le  in fo rm ation  is  a va ilab le  from  
other a re a s  (sum m arize d  by M a ch n la k , 1975).

W h ile  co n s id e re d  o n e  o f  the m o s t  im po rtan t c o m m e r
c ia l a n d  sp o rt  f is h in g  s p e c ie s  in C a n a d a  (Sco tt  and  
C ro s sm a n ,  1973), w a lle ye  are utilized  on ly  in very lim 
ited q u a n tit ie s  in the  N o rth w e st  Territories. C o m m e r
c ia l f is h in g  is  restr icted  to G re a t S la v e  Lak e  a n d  a  
n u m b e r o f sm a lle r  la k e s  lo ca te d  in the so u th w e st  por
tion  o f  the N o rth w e st  T e rrito rie s (Tab le  12). C o m m e r
c ia l la n d in g s  o f w a lleye  from  G re a t S la v e  Lak e  ran ge  
from  7,000 to  13,000 k g  per ye a r over the la st  10 y e a rs  
(K en  R ob e rts , pe rso n a l co m m u n ic a t io n ) a n d  rarely ex 
ce ed  70,000 k g  per year fo r  all o f  the N.W .T . (S ta t is t ic s  
C a n ad a , 1971 to  1975). M o s t  o f  the w a lle ye  so ld  c o m 
m e rc ia lly  are p ro c e sse d  th ro u gh  the H a y  R iver f ish  
p lan t (S in c la ir  e t  a l . ,  1965). H a rve st  from  o th er p a rts  of 
C a n a d a  a m o u n ts  to  over a  m illio n  k g  a n n u a lly  (S co tt  
an d  C ro s sm a n ,  1973). S in c e  m o s t  of the  d e m an d  for 
w a lle ye  e x is t s  in so u th e rn  m ark e ts  a n d  f ish e r ie s  
e lse w h e re  in the co u n try  can  su p p ly  m o s t  of th is  d e 

m an d  at low er co st ,  fu rther e x p a n s io n  o f w a lle ye  c o m 
m erc ia l f ish e r ie s  in the N o rth w e st  T e rrito rie s is  p ro b 
ab ly  im practica l.

D o m e st ic  f ish e r ie s  u tilize  sm a ll q u a n tit ie s  o f w a lle ye  
th ro u gh o u t the M a c k e n z ie  R ive r d ra in a ge  (Lilley, 1975), 
but th e se  are ge n e ra lly  in c id e n ta l to  c a tc h e s  of o th er  
sp e c ie s. D a ta  d e sc r ib in g  the u tilization  o f w a lle ye  by  
n a tive s are  not ava ilab le , but the h ig h  pa la tab ility  of 
th is  s p e c ie s  w o u ld  s u g g e s t  that m u ch  o f  the an n u a l 
d o m e st ic  ca tch  is  u tilized  by h u m an  c o n su m p tio n .

S in c e  w a lleye  o c c u r  in c o m m e rc ia lly  f ish a b le  n u m b e rs  
in on ly  a  lim ited  n u m b e r o f w a te rb o d ie s  in the N.W .T., 
the g re a te st  poten tia l fo r f ish e ry  d e ve lo p m e n t m ay  lie  
w ith  the sp o rt  f ish e rm an . W a lle y e  a re  h ig h ly  prized by  
a n g le r s  th ro u gh o u t C a n a d a  an d  are the  m o s t  im po rtan t  
sp o rt  sp e c ie s  in so m e  p ro v in ce s  (S co tt  a n d  C ro s sm a n ,  
1973). In  the N o rth w e st  Territories, w a lle ye  sp o rt  f is h 
ing  is  restricted  to  a re a s  w here road  a c c e s s  is  p o s 
sib le , in the v ic in ity  o f G re a t  S la v e  Lak e  a n d  at lo d g e s  
th ro u gh o u t the area  (F ig u re  3). W h ile  so m e  sp o rt  f is h 
ing  a lre ad y  o c c u r s  in n early  every part o f  the  w a lleye  
range, Im prove d  road  a c c e s s  to  o ther la k e s  a n d  
s t re a m s  c o n ta in in g  w a lle ye  w o u ld  red istr ibu te  the  
a n g lin g  p re ssu re  an d  p rov ide  co n s id e ra b le  p o ten tia l 
for future d e ve lo p m e n t o f the sp o rt  fishery.
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S p o r t  f ish in g  re g u la t io n s  a llo w  a  d a ily  c a tc h  lim it of 
five w a lleye  a n d  a  p o s s e s s io n  lim it o f 10 per a n g le r  
(F ish e r ie s  a n d  E n v iro n m e n t C a n a d a , 1977). Th e  c o n 
ce n tra tion  o f a n g le r s  in a  few  a re a s  c o u ld  jeopard ize  
s t o c k s  even w ith  re lative ly  co nse rva tive  c a tc h  lim its. 
A s  lo ca lized  sp o rt  f is h in g  p re ssu re  in c re a se s , m a n a g e 
m ent p o licy  m ay  requ ire  regu la tion  th ro u gh  str icte r  
c a tc h  lim its a n d  tem po rary  c lo su re s  to  protect sp a w n 
in g  m ig ra t io n s.

W h ile  the gro w th  rate o f w a lleye  is  p ro b ab ly  s lo w e r  in 
northern  p o p u la t io n s  than  in m ore  tem perate  areas, no  
d a ta  are  a va ila b le  d e sc r ib in g  the g row th  o f th is  s p e 
c ie s  In  the N.W .T. S tu d ie s  In so u th e rn  e n v iron m e n ts  
s u g g e s t  that the  a va ilab ility  of prey ite m s is  p rob ab ly  a  
lim itin g  fac to r  c o n tro llin g  the g ro w th  rate of w a lleye  
(Forney, 1965; M o rse ll,  1970). A c c o rd in g  to  C a r lan d e r  
(1948), the p rod u ctiv ity  o f  the water, p o p u la t io n  d e n 
sity, an d  le n gth  of g ro w in g  s e a s o n  are  the p rincipa l 
fa c to r s  a ffe c t in g  w a lle ye  grow th . The low  p roductiv ity

te m p e ratu re s are  betw een  10 a n d  1 2 e C . T h e  littoral 
z o n e s  o f la k e s a re  the preferred  sp a w n in g  habitat, a l
th o u gh  so m e  s p a w n in g  o c c u r s  in the w h ite  w ater  
a re a s  o f  rivers over rocky  su b s tra te s .  T h e  fa ilu re  o f th is  
s p e c ie s  to sp a w n  In u n favo u rab le  y e a r s  m a y  lim it p ro 
d u c t io n  In northern  e n v iron m e n ts.

GRAYLING (Thymallus artlcus Pallas)
G ra y lin g  d is tr ib u tio n  in tiie  N o rth w e st  T e rrito rie s is  
s im ila r  to the d is tr ib u tio n  o f northern  p ike  (F ig u re s  15 
a n d  19). W h ile  a b u n d a n t  in la k e s  a n d  s t re a m s  th ro u gh 
ou t the m ain lan d  p o rt io n s  o f the  N.W .T., the  s p e c ie s  Is  
a b se n t  from  the B o o th ia  P e n in s u la  an d  th e  A rc t ic  
Is la n d s .  D e sp ite  it s  w ide  d istr ib u tio n , d e ta ile d  s tu d ie s  
o f the grow th, repro du ction , a n d  fo o d  h a b its  o f th is  
s p e c ie s  in the N o rth w e st  T e rrito rie s are ex trem e ly  
lim ited. T o  date, the  m o st  co m p re h e n s iv e  s tu d y  o f  the  
gro w th  a n d  p roductiv ity  o f g ra y lin g  in the T e rrito rie s is

TABLE 12
L a k e s  and  s t re a m s  w ith  c o m m e rc ia l w a lle ye  q u o ta s  in the N o rth w e st  Territories  
C a n ad a , 1977). Q u o ta s  are  p re sen te d  a s  p o u n d s  round  w e igh t.

(from  F ish e r ie s  a n d  En v iro n m e n t

Waterbody Location Quota
D o g fa c e  Lake 60.17N-119.05W 5,000
J o h n sto n  Lake 62.59N-114.12W 1Í20Ô
K a k is a  Lake 60.55N-117.40W 41Д О
M o s h e r  Lake 63.06N-115.26W 2Í500
Ste . T h e re se  Lak e 64.37N-121.30W 15Í666
T a lt so n  R iver 61.20N-112.40W 25,000
T a th lin a  Lake 60.30N-117.30W 68Í000
T s e t s o  Lake 61.51 N -123.01W 1> 0 0

Mesh Size 
(In. stretched mesh)

4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5

an d  sh o rt  g ro w in g  s e a s o n  in w ate rs of the  N.W .T. p rob 
ab ly  se rve  to lim it the  d istr ib u t io n  of th is  sp e c ie s  and  
redu ce  its productiv ity .

In the N.W.T., y e llo w  p erch  have a  d istr ib u tio n  s im ila r  
to that of w a lleye. T h e  p erch  is  a  c o m m o n  prey o f w a ll
eye a n d  its p re se n c e  o r a b se n c e  m ay  in flu en ce  the  
gro w th  rate o f w a lleye. W h e re  ye llow  perch  d o  not 
occur, w a lleye  utilize  a  w id e  ran ge  of o ther f ish  s p e 
c ie s  in c lu d in g  b orea l sm e lt, c is c o e s ,  n in e sp in e  s t ic k le 
back, su c k e rs, lake  w h ite fish , sh in e rs, trout-perch, bur
bot, a n d  go ld e y e  (S c o tt  a n d  C ro s sm a n , 1973). A lth o u g h  
h igh ly  ca n n ib a lis t ic ,  n o  d a ta  are ava ilab le  in d ic a t in g  
that se lf-p re d a tio n  is  lim itin g  to w a lleye  p roduction . 
Se ve ra l a u th o rs  s u g g e s t  that e n h an ce m e n t o f ye llow  
perch  p o p u la t io n s  in la k e s  w ou ld  tend to  in cre a se  
w alleye  p ro d u ctio n  (S m ith  a n d  K refting, 1953; M a lo n e y  
and  J o h n so n , 1957). N o  d a ta  are availab le , how ever, on  
the e ffe c t iv e n e ss  o f s u c h  a  m an a ge m e n t  p ro g ram  for 
w alleye  in northern  en v iron m en ts.

W a lle y e  sp a w n  in Ju n e  in the N o rth w e st  Territories, 
but ap p are n tly  d o  not sp a w n  in y e a rs  w he n  w ate r tem 
p era ture s are u n favo u rab le  (S co tt  a n d  C ro s sm a n ,  
1973). In  m o st  a reas, sp a w n in g  tak e s p la c e  w hen  w ater

a  s tu d y  co n d u c te d  on  V e rm ilio n  C reek, N .W .T . (D. 
Tripp, M .S c .  T h e s is  in p ro g re ss , U n ive rs ity  o f  C a lgary )!

D u e  to the ir relative sm a ll size , g ra y lin g  are o f  little  im 
p o rtan c e  a s  a  c o m m e rc ia l sp e c ie s .  T h e y  are  utilized  
p rin c ip a lly  by sp o rt  f ish e rm e n  and, to a  lim ited  extent 
by d o m e st ic  fisherm en . T h e  M a c k e n z ie  R ive r a n d  its  
tr ibu ta rie s prov ide  m o st  o f the  d o m e st ic  a n d  sp o rt  
f ish in g , a lth o u g h  s o m e  sp o rt  f is h in g  d o e s  take  p la c e  in 
the  v ic in ity  of lo d g e s  an d  fly-in  c a m p s  in the D is tr ic t  of 
K e e w atin  an d  near se tt le m e n ts  in c o a s ta l a reas.

D o m e s t ic  fish e rm e n  utilize  g ra y lin g  to  a  lim ited  extent 
fo r  h u m an  c o n su m p t io n  a n d  a s  d o g  food . G ra y lin g  are  
o ften  c a u g h t  b y  d o m e st ic  f ish e rm e n  in c id e n ta lly  w h ile  
f is h in g  for o ther sp e c ie s  (e.g., w h ite f ish ) but th e y  m ake  
u p  a  s ig n if ic a n t  portion  of d o m e s t ic  harvest o n ly  in the 
centra l p o rt io n s  o f  the M a c k e n z ie  Va lley . D o m e s t ic  
f ish e rm e n  harvest m o s t  g ra y lin g  d u r in g  sp r in g  s p a w n 
in g  ru n s a n d  in the fall w he n  la rge  a g g r e g a t io n s  often  
o c c u r  in preparation  for overw intering.

R e c e n t  s tu d ie s  on  the  e ffe c ts  o f  sp o rt  f is h in g  o n  A rc t ic  
g ra y lin g  in the v ic in ity  o f G re a t  S la v e  Lake  in d icate  
that a n g lin g  p re s su re  h a s  c a u se d  a  re d u ction  in the  

a ve rage  s iz e  an d  a g e  of a n g le d  in d iv id u a ls  (F a lk  and
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Figura 19. D istr ib u t io n  o f A rc t ic  g ra y lin g  in the  N o rth w e st  Te rritorie s (striped  area).

R e c e n t s tu d ie s  o n  the e f fe c ts  o f  sp o r t  f is h in g  on  A rc t ic  
g ra y lin g  in the v ic in ity  o f  G re a t S la v e  L ak e  in d icate  
that a n g lin g  p re ssu re  h a s  c a u se d  a  reduction  in the  
ave rage  s iz e  an d  a g e  of a n g le d  in d iv id u a ls  (F a lk  an d  
G lllm an , 1974). A n n u a l m orta lity, in c lu d in g  both  n a t
ural a n d  a n g lin g  m orta lity, w a s  e s tim a te d  at 6 5 %  in an  
earlier s tu d y  (G lllm a n  a n d  D ah lke , 1973). E x c e s s iv e  
d a lly  c a tc h  lim its  (10 f is h  per day ) and  tack o f a  
m in im u m  ca tch  s iz e  co n tr ib u te d  to th is  h ig h  a n n u a l 
m orta lity. R ecen t re d u c t io n s  in the d a ily  ca tc h  lim it for 
g ra y lin g  (to five f is h  per d ay ) sh o u ld  prov ide  bette r p ro 
tection  fo r  the sp e c ie s  a lth o u g h  a dd it io n a l c a tc h  s iz e  
re s tr ic t io n s  m ay  b e  n e c e ssa ry  in s o m e  a reas.

G ra y lin g  provide exce lle n t po te n tia l a s  a  sp o rt  s p e c ie s  
hav ing  b e c o m e  p o p u la r  w ith  a n g le r s  in recent years. 
T h e  co nc e n tra t io n  o f  a n g le r s  in the v ic in ity  of G rea t  
S la v e  a n d  G reat B e a r  L a k e s  w ill be  o f  in c re a s in g  c o n 
cern  a s  f is h in g  p re ssu re  o n  th is  s p e c ie s  in c re a se s. R e 
ce nt im p ro ve m e n ts in road  a c c e s s  have in c re a se d  
p re ssu re  on  the sp e c ie s  a t  a  few  po in ts, but m u ch  o f  
the poten tia l sp o rt  f ish ery  re m a in s  und e ve lop e d  a s  a  
resu lt o f  poor a c c e s s .  In c re a s in g  e m p h a s is  o n  d e 
ve lo p m e n t of g ra y lin g  a s  a  sp o rt  s p e c ie s  c o u ld  redu ce  
p re ssu re  o n  other sp e c ie s  (i.e., lake  trout a n d  A rc t ic  
char) a n d  p rodu ce  c o n s id e ra b le  e c o n o m ic  return.

G row th  o f  A rc t ic  g ra y lin g  is  re lative ly  s lo w  w ith  m ature  
in d iv id u a ls  se ld o m  e x c e e d in g  500 m m  fork length . In 
d iv id u a ls  gen e ra lly  m ature  by a g e  seven. M a x im u m  
a g e s  for m o s t  p o p u la t io n s  are in the m id -tee n s but a

few  g ra y lin g  have  been  a ge d , from  o to lith s , a t  20 y e a rs  
or m ore.

S p a w n in g  u su a lly  o c c u r s  ju st  a fte r break-up, m o st  fre 
q u e n tly  in sm a ll tributary  s tre am s.

F o o d  ite m s utilized  by  g ra y lin g  in c lu d e  b o th  s tre am  
drift an d  su r fa c e  in se c ts  m a k in g  th is s p e c ie s  h ig h ly  
su s c e p t ib le  to a n g le rs . S e v e ra l reports in d ic a te  c a n 
n ib a lism  b y  g ra y lin g  a n d  the  u tilization  o f  juvenile  
g ra y lin g  b y  other sp e c ie s ,  but there Is  n o  e v id e n ce  to  
in d ic a te  that th is  p red ation  i s  lim itin g  to  g ra y lin g  p o p 
u la t io n s.

CISCOES
Th ree  sp e c ie s  o f c i s c o  o c c u r  in the N.W .T. in c lu d in g  

the A rc t ic  c i s c o  ( C o r e g o n u s  a u t u m n a l l s ) ,  le a s t  c i s c o  
( C o r e g o n u s  s a r d i n e l l a ) ,  a n d  lake  c i s c o  o r tu llibee  ( C o r 

e g o n u s  a r t e d i i ) .  T h e  d is tr ib u t io n  o f th e se  c is c o e s  in  
the N o rth w e st  Te rritorie s i s  p re se n te d  in F ig u re s  20 to  
22.
C is c o e s  are taken by d o m e s t ic  fish e rm e n  in  the low er 
p o rt io n s  of the M a c k e n z ie  River, pa rticu larly  the M a c 
kenz ie  Delta, an d  G re a t S la v e  a n d  G rea t B e a r  Lak e s.  
F e w  c is c o e s  are  u tilized  for h u m an  c o n s u m p t io n  an d  
m o st  o f the an n u a l h a rvest is  fed  to  d o g s  (J e s s o p  e t  a l . ,  

1973). W h ile  sm a ll q u a n tit ie s  w ere  taken in M a c k e n z ie  
D e lta  c o m m e rc ia l f ish e r ie s  w h e n  it w a s  op e ratin g, out-
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F igu re  22. D istr ib u t io n  of lake  c is c o  in the N o rth w e st  Territories an d  lo c a t io n  o f m ajo r  

d o m e st ic  an d  co m m e rc ia l f is h in g  a reas.

I I Distribution of domoitic and commercial horyeit

s id e  m arke ts  fo r  th e se  s p e c ie s  d o  not ex ist. N o  e ffort  
i s  b e in g  m ad e  a t  p re sen t to  co m m e rc ia lly  f ish  c is c o e s  
in the  N o rth w e st  Territories, a lth o u g h  sm a ll n u m b e rs  
are  s t ill taken  a s  in c iden ta l ca tch e s . Po te n tia l fo r  uti
liza tion  o f  c i s c o e s  a s  a  sp o rt  sp e c ie s  is  low  s in c e  the  
fo o d  h a b its  o f  th e se  f ish  lim it their vu ln e rab ility  to  

a n g lin g .

T h e  g row th  o f c i s c o e s  is  relatively  s lo w  w ith  the m a x i
m u m  s iz e  of A rc t ic  c is c o  rarely e x c e e d in g  500 m m  and  
the  m ax im u m  size  o f le a st  c i s c o  an d  lake  c is c o  rarely  
e x c e e d in g  350 m m . A rc t ic  c i s c o  are ge n e ra lly  fa s te r  
g ro w in g  an d  have g rea te r lo n ge v ity  th an  other c i s c o  
s p e c ie s  (C ra ig  and  M ann , 1974; G r iff ith s  e t  a l . ,  1975, 
1977; J o n e s  a n d  D en  B e ste , 1977). Th e  la rge r s iz e  a t
ta ined  b y  A rc t ic  c is c o  m ak e s  them  m ore  d e s ira b le  to  
d o m e s t ic  fish e rm e n  than  le ast o r lake c isc o .

B o th  A rc t ic  a n d  le ast c i s c o  are  a n a d ro m o u s  s p e c ie s  
m ig ra t in g  to c o a s ta l w ate rs d u r in g  the o p e n  w ater s e a 
s o n  w here  they  are c a u g h t  b y  fish e rm e n  from  Tuk- 
toyak tu k  and  from  M a c k e n z ie  D e lta  se tt le m e n ts. S o m e  
p o p u la t io n s  o f le ast c i s c o  o c cu rr in g  in la k e s  are non- 
m igratory , re m a in in g  in fre sh  w ater th ro u gh o u t their 
life  c y c le  (M ann , 1974). G ro w th  rates o f non -m igra to ry  
le a s t  c i s c o  are ge n e ra lly  s lo w e r  than  th o se  of m ig ra 
tory f ish . Lak e  c is c o  are c o m m o n ly  restricted  to lakes, 
a lth o u g h  so m e  p o p u la t io n s  are  kn ow n  to  enter sa lt  
w ate r in the H u d so n  B a y  re g io n  (Sco tt  a n d  C ro ssm a n ,  

1973).

C is c o  sp a w n  in the  fall m o n th s  a s  w a te r tem pe ratu res  
decline. S p a w n in g  a re a s  fo r  A rc t ic  c i s c o  are  not w ell 
d ocum ented , but s p a w n in g  is  be lie ved  to  o c c u r  in trib
u taries of the  M a c k e n z ie  R ive r (e.g., the Pee l River) 
over grave l su b s tra te s. L e a s t  c is c o  a n d  lake c i s c o  are  
know n  to  sp a w n  in both  la k e s  an d  r ivers over sa n d  or 

gravel su b s tra te s.

C i s c o e s  are c o m m o n ly  p lan k to n  feeders, o c c a s io n a lly  
utiliz ing so m e  a q u a t ic  a n d  terrestria l in se c ts .  C i s c o e s  
provide an  im portan t link  in the fo o d  c h a in  betw een  
p lan k ton  and  the la rger p is c iv o ro u s  f is h  w h ic h  prey on  
c is c o e s  extensive ly. D a ta  on  the a n n u a l m orta lity  of 
th is sp e c ie s  are not ava ilab le , but it a p p e a rs  that the  
availab ility  o f fo o d  is  p ro b a b ly  m ore  lim itin g  to  c is c o  
p o p u la t io n s  than  the e f fe c ts  o f predation .
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REGULATION OF FISHERIES

EFFECTS OF FISHING ON POPULATION STRUCTURE
N orthern  p o p u la t io n s  of fre sh w ater f ish  are ch a rac te r
ized by s lo w  grow th, late m aturity, and  lo n g  life. Lake  
trout are ex trem e e x a m p le s  o f  th e se  te n d e n c ie s. They  
m ay  not m atu re  for the first tim e  until w ell in to  their 
te e n s  then co n t in u e  sp a w n in g  at tw o  o r three year in 
terva ls until they reach  an  a g e  o f 30 y e a rs  o r more. 
P o w e r (1978) repo rts an  age, from  o to lith s , o f 51 for a  
lake  trout a p p ro x im a te ly  980 m m  in le n gth  from  north 
ern Q u ebec . Lak e  w h ite fish , a  s p e c ie s  im portant in 
b o th  d o m e st ic  a n d  co m m e rc ia l f ish e r ie s , sh o w  the  
s a m e  tendencie s. P o w e r (1978) sa m p le d  se vera l from  
lo c a t io n s  in northern  Q u e b e c  w h ich  exce e d e d  50 years  
in a ge , one  ap p ro x im a te ly  570 m m  in le n gth  w h ic h  w a s  
ju d ge d  to b e  57 y e a rs  old. T h e  fac t that in th e se  and  
oth e r northern s p e c ie s  m ature  f ish  are  sp re ad  over  
m an y  year c la s s e s  is  an  a d v a n tage  in that the lo s s  of 
a n y  s in g le  year c la s s ,  th ro u gh  reproductive  failu re  or  
oth e r c irc u m stan c e s, w ill have  little e ffe ct  on  the  p o p 
u la tio n  a s  a  w ho le.

B e c a u se  o f their structure, w ith  rep re sen tation  a m o n g  
a  la rge  n u m b e r of m ature  a g e  c la s s e s ,  northern  s t o c k s  
co m m o n ly  c o n s is t  o f a  la rge  b io m a s s  o f b ig  f ish  (Joh n 
so n , 1976). F o r  th is  re a so n  they are  p articu larly  a ttrac
tive to  d o m e st ic  a n d  co m m e rc ia l fisherm en . P ow er
(1978) p o in ts  out, how ever, that w h ile  e x p lo ita tio n  at a  
low  rate c a n  take  p la c e  w ithou t e n d a n ge r in g  the sto ck ,  
p ro b le m s c a n  a r ise  w hen  exp lo ita tio n  in c re a se s  to  the  
p o in t w here the reserve of o ld  f ish  in the s to c k  b e g in s  
to b e  depleted. H e  s u g g e s t s  that in the north, repro
d u c tio n  is  m ore  crit ica l than  in the so u th  and  that the  
n um be r of m atu re  year c la s s e s  present in a  p op u lat ion  
is  a  re flection  o f the probab ility  o f s u c c e s s iv e  bad  
y e a rs  for reproduction . If the  n u m be r o f  m ature  year  
c la s s e s  is  reduced, the p op u lat ion  m ay  be  le s s  ab le  to  
tolerate even  m oderate  exp lo ita tio n  w h e n  add it io n a l 
s t r e s s  is  a p p lie d  in the form  o f a  se r ie s  o f un favourab le  
years.

In f ish e r ie s  in genera l, a s  w ell a s  in the N o rth w e st  Ter
ritories, the  crit ica l a g e  for ha rve st in g  is  c lo s e  to  the  
a g e  at first m aturity  (Larkin, 1977). A s  m aturity  a p 
p roach e s, gro w th  In  w e igh t is  rapid and  natura l m orta l
ity i s  low. A fte r  m aturity, g row th  in w e igh t  s lo w s  be 
c a u s e  a la rge  p roportion  of the  f is h 's  tota l e n e rgy  in 
c o m e  is u tilized  in the p rod u ction  o f se x  p ro d u c ts  and  
m orta lity  in c re a se s  at le ast partly b e c a u se  o f the  
s t r e s s  and d a n g e r s  a s so c ia te d  w ith sp a w n in g .

A s  p re v io u s ly  ind icated , f ish e r ie s  tend to  co nce n trate  
on the larger, m ature  se g m e n t  o f the  popu lation . 
W h e re  the fish e ry  is  su ff ic ie n tly  in te nse, f ish  p o p u la 
t io n s  sh o w  typ ica l re sp o n se s :

1) There is  a  reduction  in bo th  the ave rage  s iz e  and  
average  a g e  of the p o p u la t io n  a s  the larger, o ld e r  f ish  
are se le c tive ly  e lim inated;

2) C a tc h  p er unit effort d e c lin e s  a s  the  n u m b e rs of

f ish  in the a g e  c l a s s e s  su s c e p t ib le  to  the g e a r  
de c lin e s;

3) There m ay  be  an  in c re a se  in the g ro w th  ra te s o f  
sm alle r, p re d o m in an tly  juve n ile  fish , w h ic h  are to o  
sm a ll to  be  su s c e p t ib le  to  the gear, a s  o ld er in tra 
sp e c if ic  c o m p e t ito rs  are  e lim in ated ;

4) In c re a se d  g ro w th  a m o n g  juve n ile  f is h  m ay  be  a c 
co m p a n ie d  by a  re d u ctio n  in the  a g e  a t  w h ich  they  
mature.

In time, heavily  exp lo ite d  p o p u la t io n s  m a y  be  m ad e  up  
a lm o st  entire ly  o f f ish  that are y o u n g  a n d  are  first tim e  
sp a w n e rs  (Larkin, 1977). S u c h  p o p u la t io n s  are  p o te n 
tia lly  le s s  s ta b le  than  u n e x p lo ite d  s t o c k s  b e cau se :

1) Th e  q ua lity  o f  the  e g g s  d e p o s ite d  m a y  be  reduce d  
(e.g., sm a ll f ish  p ro d u ce  sm a ll e g g s  an d  these , In turn, 
p rod u ce  sm a ll y o u n g  w h ic h  have  a  lo w er c h a n c e  o f s u r 
vival than  large  young);

2) A  failu re  in e g g  or larval su rv iva l fo r  a n y  re a so n  is  
p oten tia lly  far m ore  c a ta s t ro p h ic  in its e ffe ct  on  lo n g 
term  ab u nd an ce .

In time, s t o c k s  su b je c t  to h igh  ra te s o f  exp lo ita tio n  
m ay  be reduced  to  very low  le ve ls  or, in e x ce p tio n a l c ir 
cu m sta n c e s , b e c o m e  extinct.

P ow er (1978) s u g g e s t s  that the  d a n g e r s  o f  c o lla p se  are  
even greater a m o n g  northern  th an  a m o n g  f ish  s t o c k s  
in gene ra l and  that, therefore, g re a t ca u tio n  a n d  re
stra in t sh o u ld  be e x e rc ise d  in the  m a n a ge m e n t  of 
northern fisherie s.

There are se vera l e x a m p le s  o f  the e f fe c ts  o f h igh  ra te s  
of e xp lo ita tion  on  f ish  s t o c k s  in the N o rth w e st  T erri
tories. O n e  of the  b e s t  d o c u m e n te d  c o n c e rn s  the c o m 
m ercial f ish e ry  for lake  trout a n d  w h ite f ish  In G re a t  
S la v e  Lake, the m o st  p rod u ctive  la rge  fish e ry  in the  
Territories. K e leher (1972a) su m m a r iz e d  d a ta  for the  
first 20 ye a rs  of the co m m e rc ia l fishery , from  1945. H e  
fou n d  that:

1) C a tc h  per un it effort h a s  d e c lin e d  fo r b o th  sp e c ie s,  
6 0 %  for w h ite f ish  an d  9 3 %  fo r la k e  trout;

2) Th e  ave rage  size  of f ish  in c o m m e rc ia l c a tc h e s  h a s  
declined . In  w h ite fish , there w a s  a n  in itia l d e c lin e  from  
ap p rox im a te ly  1.4 k g  (3.1 lb s ) to  ab o u t  1.2 k g  (2.6 lb s) 
but th is  levelled  out a n d  h a s  rem ained  relatively  c o n 
stan t in recent years. In itia lly , trout in the m ore  p ro d u c 
tive w este rn  b a s in  had  an  a ve rag e  w e igh t  o f 4.5 k g  (10 
lb s) and  th o se  in the e a ste rn  b a s in  ab o u t  3.2 k g  (7 lbs). 
W ith  f ish in g , a ve rage  w e ig h ts  in b o th  a re a s  d e c lin e d  to  
ju st  over 2.3 k g  (5 lbs),‘but, u n like  w h ite fish , no  s te a d y  
s ize  sta te  w a s  reache d  d u r in g  the first 20 ye a rs  o f the  
f ish ery  a n d  ave rage  w e ig h ts  c o n tin u e d  to  decline.

B o n d  (1974a) recently  su m m a r iz e d  the s t a tu s  o f the  
G reat S la v e  Lake  s t o c k s  of the  tw o  sp e c ie s :
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Figura 23. C o m p a r iso n  of th e  le n gth  d istr ib u t io n  o f A rc t ic  c h a r  in  the S y lv ia  G rln n e ll R ive r  
betw een  G ra in g e r  (1953), H u n te r (1958) u n p u b lish e d , a n d  the p re sen t study. F ro m  

S o p u c k  (1977).
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“W h ile  co m m e rc ia l p ro d u ctio n  o f  both  s p e c ie s  
h a s  d e c re a se d  s in c e  the 1950 's, the w h lte fish  
a n d  la k e  trout p o p u la t io n s  have reacted  d iffe ren t
ly to e x p lo ita tion . T h e  w h lte fish  have reacted  in 
the c la s s ic  m an n e r o f  exp lo ited  f is h  p o p u la t io n s  
b y  in c re a se d  g ro w th  rate a n d  reduce d  a g e  o f m a 
turity. It is  fe lt that the  w h lte fish  p o p u la t io n s  are  
not b e in g  overe xp lo ited  a t the p re sen t t im e . . . .  
T h e  la k e  trout, o n  the o th er hand, have  been  
u n a b le  to  w ith stan d  c o m m e rc ia l g illn e tt in g  and  
have  be e n  re d u ce d  to  the po in t o f  co m m e rc ia l e x 
t in c tio n  in the w e ste rn  part o f the  lake. T h ere  are  
in d ic a t io n s  that th is  p ro c e s s  o f e lim in a tio n  is  
p ro g re s s in g  e a s tw a rd ____

"B e c a u s e  the e a s t  e n d  o f G re a t  S la v e  L ak e  s u p 
p o rts  a  su b s ta n t ia l lake  trout sp o rt  f ish e ry  that 
w a rran ts  protection , F ish e r ie s  an d  M a r in e  S e r 
v ice  h a s  a d o p te d  the p o s it io n  that the  e a s t  e n d  o f  
the  lake sh o u ld  be  c lo s e d  to  c o m m e rc ia l f is h in g  
w ith in  tw o  y e a rs  a n d  m a n a g e d  fo r  la k e  trout. T h e  
w e st  end  o f the  lake  i s  to  b e  ex p lo ite d  b y  the  
co m m e rc ia l f ish e ry  a n d  m a n a g e d  fo r  w h lte fish  
p ro d u ctio n  w ithou t regard  to  trou t."

T h e  fate  of lake  trout in G re a t  S la v e  L ak e  e m p h a s iz e s  
the prob lem , d is c u s s e d  b y  L ark in  (1977), o f m a n a g in g  
f ish e r ie s  w h ich  e xp lo it  m ore  th an  o n e  sp e c ie s .  S p e 
c ie s  o f low er p rodu ctiv ity  s u c h  a s  the lake  trout are

Figure 24. C o m p a r iso n  of the  a g e  d istr ib u tio n  o f A rc t ic  ch a r  in the S y lv ia  G rin n e ll R ive r  
b etw een  G ra in g e r  (1953) and  the p re sen t stu d y . F ro m  S o p u c k  (1977).
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F igu re  25. C o m p a r iso n  of a g e  le n gth  re la t io n sh ip s  of 

A rc t ic  c h a r  in  the S y lv ia  G r ln n e ll R iver 
betw een  G ra in g e r  (1953) a n d  the p re sen t  

stu dy . C u rv e s  d raw n  by eye. From  

S o p u c k  (1971).

p ro g re ss iv e ly  e lim in ate d  or p u sh e d  c lo s e  to e x tin c tio n  
a s  the f ish e ry  h a rv e sts  m ore  p rodu ctive  s p e c ie s  su c h  
a s  lake  w h ite f ish  a t a  level w h ich  is  s t ill w ith in  its 

b io lo g ic a l ca p a c ity  to  w ith stan d .

A n  e x am p le  o f the e f fe c ts  o f heavy  exp lo ita tio n  o n  an  
a n a d ro m o u s  (se a -go in g ) s to c k  i s  the d o m e st ic  fish e ry  
fo r  A rc t ic  ch a r  on  the  S y lv ia  G rln n e ll River, B a ffin  
Is lan d , N.W .T., d e sc r ib e d  by S o p u c k  (1977). T h e  s tre am  
lie s  c lo s e  to  the tow n  o f F ro b ish e r  B a y  an d  both  
juvenile  a n d  adu lt  A rc t ic  ch a r  are su b je c t  to in te n sive  
f is h in g  b y  g illnet, a n g lin g , a n d  s n a g g in g  a s  they  m ove  
u p stre a m  from  F ro b ish e r  B a y  in the late su m m e r. 
S o p u c k  co m p are d  h is  d a ta  w ith  earlier data  fo r  the 
sa m e  p o p u la t io n  fro m  G ra in g e r  (1953) a n d  H u n te r  (un

p u b lish e d  data ) an d  sh o w e d :

1) T h e  e lim in ation  o f  the la rg e s t  s ize  c la s s e s  o f  fish  
a n d  a  redu ction  in th e  m ean  le n gth  of the  po p u la t io n  

(F igu re  23);

2) T h e  e lim in ation  o f the o ld e r  a g e  c la s s e s  a n d  a  ' 
re d u ction  In  the  ave rage  a g e  o f  the p o p u la t io n  (F igu re  

24);

3) A  c h a n g e  in the a ge -le n g th  re la t io n sh ip  s u g g e s t in g  
a n  ap p are n t re d u ction  in g ro w th  rates (F igu re  25).

S o p u c k  co n c lu d e d  that, at p re sen t, the  p o p u la t io n  is  
overe xp lo ited  a n d  s u g g e s te d  a  varie ty  o f w a y s #  w h ic h  
e ffort w ou ld  be  reduce d  to a llo w  the  p o p u p t lo n  to  

recover.

Even  pure ly  recreationa l f ish e r ie s  c a n  b r in g  a b o u t  
m arke d  c h a n g e s  In the  c h a ra c te r is t ic s  o f p o p u la t io n s  
of s o m e  sp e c ie s, fo r exam p le , th e  lake  trout o f G re a t  
B e a r  Lak e  w here  there h a s  b e e n  lo ca l d e p le t io n  of 

trophy -s ized  f is h  by a n g le r s  w h o  are c l ie n ts  o f s p e c ia l
ty fly -in  lo d g e s  (Fa lk  e t  a l . ,  1973). W h ile  f ish e r ie s  In  the  
N o rth w e st  T e rritories are  d e m o n stra b ly  s e n s it iv e  to  
the e f fe c ts  o f h igh  ra te s of exp lo ita tio n , it i s  a ls o  true  
that m o s t  s t o c k s  have the  ca p a c ity  to  re cove r w h e n  the  
rate o f  exp lo ita tion  I s  reduced. R e d u c t io n s  In e ffort  
m ay  o c c u r  e ither b e c a u se  f ish e rm e n  a b a n d o n  the f is h 
ery w h e n  re turns are n o  lo n ge r  e c o n o m ic  or b e c a u se  

the f ish e ry  i s  m ore s tr ic t ly  regu lated .

J o h n s o n  (1976) s ta te s  that A rc t ic  c h a r  a n d  lake  w h ite - 
f ish  have  a  g rea t re s ilie n cy  to  h a rv e s t in g  a n d  that d e c i
m ate d  p o p u la t io n s  c a n  rap id ly  recover if c ro p p in g  is  
su sp e n d e d . L ak e  trout, o n  the o th e r hand , h e  b e lie v e s  
to  b e  e sp e c ia lly  se n s it iv e  to  o ve r f ish in g , h a v in g  
e vo lved  tow ard  low  rep lap e m e n t ra te s  to  s u c h  an  
exten t that they  ca n  o n ly  m a in ta in  a  la rge  b io m a s s  at  
extrem e ly  lo w  turnover rates. C e rta in ly  there i s  ev i
d e n c e  fo r h is  view  in the  rapid recovery  o f A rc t ic  c h a r  
in K e y h o le  Lak e  from  the e f fe c ts  o f a n  exp e rim e n ta l 
f ish e ry  an d  in the d iffe r in g  se n s it iv it ie s  o f  w h ite f ish  
a n d  lake  trout to the  G reat S la v e  L ak e  c o m m e rc ia l 

fishery.

H u n te r  (1970) f ish e d  K e yh o le  L a k e  o n  V ic to r ia  Is la n d  
in te n sive ly  betw een  1961 and  1967 w ith  the  g re a te st  
c a t c h e s  in 1963 and  1965. D u r in g  th is  period, c lo s e  to  
1 0 0 %  of the initial s t o c k  w a s  rem oved. T h e  s t o c k  w a s  
u n to u ch e d  thereafter until 1975 w he n  the  p o p u la t io n  
h ad  reverted to  a  c o n d it io n  c lo s e  to  that o f the  o r ig in a l 
o n e  in te rm s of both  s iz e  s tru c tu re  a n d  le n gth -w e igh t  

re la t io n sh ip  (Joh n son , 1976).
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SUSTAINABLE YIELD
Th e  N o rth w e st  T e rrito rie s T e s t  F ish in g  In st ru c t io n s  
(A n o n ym o u s, 1976) s ta te  that, “ It i s  the ob jective  o f the  
F ish e ry  M a n a g e m e n t  D iv is io n , F ish e r ie s  a n d  M a rin e  
Serv ice , to m a n a g e  the f ish  re so u rc e s  o f the  N orth - 
w e st T e rrito rie s on  a  su s ta in e d  y ie ld  b a s is . "  M a n a g e 
m ent o f  co m m e rc ia l a n d  recreationa l f ish e r ie s  i s  a c 
co m p lish e d  th ro u gh  the e s ta b lish m e n t  o f q u o ta s  and  

regu la tion  o f g e a r  (e.g., m e sh  s iz e  for g lllne te ) an d  
f is h in g  se a so n .  D o m e s t ic  f ish e r ie s  are u n co n tro lle d  at 

present.

U nfortunate ly, w h ile  the  n o tion  that s t o c k s  sh o u ld  be  
m an a ge d  on  a  su s ta in e d  y ie ld  b a s i s  s o u n d s  fine, It is  
d iff icu lt to  de te rm in e  h o w  th is  c a n  be a p p lie d  in p ra c 
tice. T h e  F ish e r ie s  a n d  M a rin e  Se rv ic e  m ay  m e an  on ly  
that f ish  s t o c k s  sh o u ld  be  ex p lo ite d  in s u c h  a  w ay  that 
their long-term  su rv iva l i s  not threatened. O n  the o ther  
hand, they m a y  be referring to  other, m ore c o m p le x  
c o n c e p t s  s u c h  a s  m a x im u m  su s ta in a b le  y ie ld  or o p t i
m u m  su s ta in a b le  yield .

M a x i m u m  s u s t a i n a b l e  y i e l d  (M S Y )  I s  the  c o n c e p t  that 
an y  sp e c ie s  o f  f ish  e a c h  year p ro d u c e s  a  h arvestab le  
su rp lu s  that c a n  be  taken  w ith ou t detrim ent to  the  
sto c k  a n d  that q u o ta s  sh o u ld  b e  se t  to ap p ro x im a te  
th is  a m o u n t (Larkin, 1977). T o  u s e  m ore  is  w a ste fu l o f 
effort, to  u se  le s s  is  w a ste fu l o f  food.

There a re  se r io u s  d iff ic u lt ie s  w ith  M S Y ,  how ever, even  
a s  a  b io lo g ic a l co nce p t. Lark in  (1977) h a s  review ed its  
h isto ry  in “A n  E p ita p h  fo r  M a x im u m  S u s ta in e d  Y ie ld ."  

H e  c o n c lu d e s  that “. . .  there is  p re c io u s  little p ro sp e c t  
of a ch ie v in g  M S Y  e ither for o n e  s p e c ie s  or for an y  
num be r o f s p e c ie s  in the  a g g re g a te ."  H e  s t re s se s ,  
how ever, that it d o e s  p rov ide  a  va lu ab le  rou gh  index of 
p rodu ction  p o ten tia l a n d  that a s  a  b a s is  fo r m a n a g e 
m ent p o licy  fo r  m ajo r co m m e rc ia l sp e c ie s  it is  p ro b 
ab ly  acce p tab le .

A s id e  from  the  p ro b le m s a s s o c ia te d  w ith  its a p p lic a 
tion a s  a  b io lo g ic a l co ncep t, there are  other d iff icu ltie s  
with M S Y ,  c h ie f  a m o n g  them  that b io lo g ic a l c o n 
stra in ts  are frequently  le s s  Im portan t than  e c o n o m ic  
and  s o c ia l o n e s  In e s ta b lis h in g  the  c o n d it io n s  under  
w hich  f ish e r ie s  are co n d u c te d . Recently , f ish e r ie s  
m a n a g e rs  tried to in co rp o ra te  th e se  c o n c e rn s  in to  
their m an a ge m e n t  stra te g ie s . R o e d e l (1975) h a s  d e 
fined a  new er co nce p t, o p t i m u m  s u s t a i n e d  y i e l d ,  a s

" . . .  a  de libe rate  m e ld in g  o f b io lo g ic a l,  e co n o m ic ,  
s o c ia l and  p o lit ica l v a lu e s  d e s ig n e d  to  p rod u ce  
the m ax im u m  benefit to  so c ie ty  from  s t o c k s  that 
are so u g h t  a fte r fo r  h u m an  u se , tak in g  in to  a c 
co u n t  the e ffe ct  o f  h a rv e st in g  on  d e pen den t or 
a s so c ia te d  s p e c ie s . "

Roe de l n o te s that th is  d e fin it io n  perm its:

1) R e c o g n it io n  o f  non-extractive  u s e s  an d  va lues;

2) A llo w a n c e  fo r  the im p o rtan ce  o f q u a lity  (e.g., f ish  
size  a n d  w ild e rn e ss  experience) to  the sp o rt  f is h in g  ex 
perience;

3) C o n s id e ra t io n  o f  return o n  in ve stm e n t a s  a  m ajo r  

crite rion  In  se tt in g  ha rve st  rates;

4) M a n a g e m e n t  o n  the b a s i s  o f trad it io n a l M S Y  if the  
need  for f ish e r ie s  p ro d u c ts  (i.e., prote in ) i s  overrid ing;

5) T e m p e r in g  o f  a ll th e se  fa c to rs  w ith  k n o w le d g e  of 
the  real w orld  a n d  o f w h a t is  a c c e p ta b le  to  th e  b o d y  

po litic , a  f le x ib le  a n d  p ra g m a t ic  form u la.

T h is  c o n c e p t  i s  o b v io u s ly  m u c h  m ore  c o m p le x  than  
that o f M S Y  w hich, in theory  a t least, c o u ld  be  d e fin e d  
in  qu an tita t ive  term s. (Larkin, 1977, c la im s  b a ffle m e n t  
at w h a t e x a c tly  R o e d e l's  d e fin it io n  m e an s.) T h e  q u o ta s  
w h ic h  m ig h t  b e  d e e m e d  to  p rov ide  the  o p t im u m  s u s 
ta in a b le  y ie ld  w o u ld  a p p e a r  to  b e  m ore  th e  p ro d u c t  o f  
c o m p ro m ise  than  o f  c a lc u la t io n  a n d  m ig h t  b e  m ore, 
le s s ,  o r e q u a l to  the M S Y .  T h e y  m u s t  b e  n e go tia te d  
se p a ra te ly  fo r  e a ch  f ish e ry  a n d  w ill c h a n g e  in t im e  a s  
b io lo g ic a l,  e c o n o m ic , so c ia l,  a n d  p o lit ica l c o n d it io n s  
c h a n g e . In  fact, th is  s e e m s  to  b e  the b a s is  o n  w h ic h  
m o st  f ish e r ie s , in the N o rth w e st  T e rrito rie s a s  e lse 
w here, are  a c tu a lly  regu lated . T h e  c o n d it io n  o f  the  
s to c k s ,  the b io lo g ic a l reality, p u ts  an  u ltim ate  c e llin g  
o n  f is h in g  e ffort but In so m e  c ir c u m sta n c e s  y ie ld  ca n  
e x ce e d  the  M S Y  for su b s ta n t ia l p e r io d s  before  f is h in g  
i s  a b an d o n e d . T h e  in te n sive  d o m e s t ic  f ish e ry  fo r  A rc 
t ic  c h a r  in the  S y lv ia  G r in n e ll R ive r  near F ro b ish e r  B a y  
m ay  be  a n  e xam p le , the  co m m e rc ia l f ish e ry  fo r  lake  
trout in G re a t S la v e  L ak e  another.
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COMMERCIAL QUOTAS
C o m m e rc ia l q u o ta s  (se e  A p p e n d ix  i, S c h e d u le  V ) lïàvô  

been  arrived a t  In  a  varie ty  o f  w ay s:

1) T h ro u gh  the a p p lic a t io n  o f a  0.5  lb/acre (0.55 Kg/ha) 
lim it. T h is  lim it h a s  ap p are n tly  b e e n  derived  from  R aw -  
so n  (1960) w h o  e x a m in e d  12 la rge  la k e s  in  northern  
S a sk a tc h e w a n  a n d  c o n c lu d e d  that w ith  the e xce p tio n  
o f the  least p ro d u ctive  (Lake  A th a b a sc a )  a ll w ere  
ca p a b le  o f c o n t in u o u s  f ish  p ro d u c tio n  a t  a  level 
grea te r than  th is  value.

2) T h ro u gh  te st  f ish in g . In  recent years, the  F ish e r ie s  
M a n a g e m e n t  D iv is io n , F ish e r ie s  a n d  M a r in e  Service , 
W in n ip e g , h a s  in st itu te d  a  te st  fish e ry  p rocedure  
d e s ig n e d  to  p rov ide  In fo rm a tio n  to  be u se d  in e s ta b 
lis h in g  b io lo g ic a lly -b a se d  q u o ta s  for new  c o m m e rc ia l 
fish e r ie s . T h e se  are d e sc r ib e d  in  “N o rth w e st  Terri
to r ie s  T e s t  F ish e ry  In s t r u c t io n s "  (A n o n y m o u s, 1978). 
Th e  D iv is io n  requ ire s that, in future, If at a ll p o s s ib le ,  
te st f is h in g  w ill be  d o n e  before  q u o ta s  are  a llo ca te d  
fo r p rev iou s ly  u n fish e d  w a te rb o d ie s  in the N o rth w e st  

Territories.

3) T h ro u gh  an  a n a ly s is  o f the  e f fe c ts  o f e x is t in g  f is h 
eries. Th e  b e s t  e x am p le  o f th is  a p p ro a c h  i s  the  G re a t  
S la v e  Lak e  f ish e ry  w he re  in fo rm a tio n  c o n c e rn in g  the  
p a st  p erfo rm an ce  of th e  fish e ry  a n d  its  e f fe c ts  o n  lake  
trout a n d  lake w h ite f ish  p o p u la t io n s  h a s  been  u se d  to  
se t  q u o ta s. O th e r  e x a m p le s  w o u ld  be  the Tree R ive r  
sp o rt  fishery  fo r  A rc t ic  ch a r  an d  the G re a t  B e a r  Lak e  
sp o rt  fishery  fo r  lake trout.

T h ere  are p ro b le m s w ith  e ach  o f  th e se  a p p ro a ch e s .  
F irst, in a p p ly in g  a  0.5 lb/acre lim it to  w a te rb o d ie s  in 
an  a re a  a s  la rge  an d  a s  varied  a s  th e  N o rth w e st  Territo 
ries, there is  b o u n d  to  b e  a  la rge  m arg in  o f  error; over
e s t im a t in g  the productiv ity  o f s o m e  f ish e r ie s , u nder
e s t im a t in g  that o f others. H o w  c a n  th is  o r  an y  o ther  
s im ila r  lim it b e  ap p lie d  to  p o p u la t io n s  o f a n a d ro m o u s  
s p e c ie s  w h ich  are  la rge ly  d e p e n d e n t on  the  p rod u ctiv 
ity o f  m arine rather th an  fre sh w ate r  e n v iro n m e n ts?  
W h a t ab o u t  m u lt is p e c ie s  f ish e r ie s  w here  even  th is  low  
q u o ta  m igh t ad ve rse ly  a ffect th e  le a s t  p roductive

SPORT FISH QUOTAS

F a lk  e t  a l .  (1973) po in t o u t  that there  are tw o  a v e n u e s  of 
a p p ro a ch  to h a rv e st in g  sp o rt  sp e c ie s :

1) T o  m ain ta in  the fish e ry  o n  the  b a s is  o f trophy  fish ;

2) T o  d isre ga rd  the troph y  a ttrac tion  an d  se e k  a  total 
recreationa l fishery, a llo w in g  m an y  p e o p le  to  ca tch  
m an y  fish .

In  the  first in stance , th e  fish ery  m u st  be  m a n a g e d  to  
pro tect the y o u n g  a n d  m e d iu m -age d  se g m e n t s  o f the  
p o p u la t io n  from  harvest an d  to  co n tro l the  ca tc h  of 
trophy-sized  fish . T h e  rate o f exp lo ita tio n  m ay  be very 
m u ch  low er th an  M S Y  but the y ie ld  in d o lla rs  ca n  be  
very h igh  b e c a u se  there are m an y  a n g le r s  w h o  are  pre

s p e c ie s  s u c h  a s  lake  tro u t?  W h a t  a b o u t  s tre a m -d w e ll
in g  p o p u la t io n s  —  e.g., t h o se  o f th e  M a c k e n z ie  D e lta  
w h ic h  have  p ro b ab ly  the g re a te st  po te n tia l fo r  fu tu re  
co m m e rc ia l d e ve lop m e n t o f  a n y  In  th e  N o rth w e st  T e r
r ito r ie s?  W h ile  a  0.5 lb/acre  lim it i s  re p re se n tat ive  o f  
very low  p rod u ctiv ity  an d  i s  p ro b a b ly  co n se rv a tiv e  fo r  
m o st  o f the  la k e s  w here c o m m e rc ia l f is h in g  m ig h t  b e  
c o n s id e re d , it I s  ce rta in ly  n o t a s  g o o d  a s  in d iv id u a l 
a s s e s s m e n t s  for p ro p o se d  c o m m e rc ia l f ish e r ie s .

T h e  te st f is h in g  p roced u re  (A n o n y m o u s, 1978) d o e s  
prov ide  in d iv id u a l a s s e s s m e n t s  fo r  p ro p o se d  new  
co m m e rc ia l f ish e r ie s  but th e  o u t lin e  o f re q u ire m e n ts  
in d ic a te s  that the  a p p ro a ch  is  a  re lative ly  u n s o p h is t i 
ca te d  o n e  an d  that, in  the fin a l a n a ly s is ,  a  g re a t  d e a l I s  
le ft to  the  ju d ge m e n t  of the  F ish e r ie s  O ff ic e r  r e s p o n s i
b le  for the  test. It is, how ever, c e rta in ly  bette r than  the  
a p p lic a t io n  o f  gene ra lized  q u o ta s  s u c h  a s  the 0.5 
lb /acre  lim it a n d  d o e s  prov ide  a  b o d y  o f  d a ta  re ga rd in g  
c a tc h  per un it effort, s p e c ie s  c o m p o s it io n ,  le n g th  fre 
q u e n c ie s, g ro w th  rates, w e ig h ts , etc., w h ic h  ca n  b e  
u se d  for c o m p a r iso n  w ith  s im ila r  s a m p le s  take n  o n c e  
th e  f ish e ry  I s  in  operation . S h o u ld  th e se  la te r s a m p le s  
In d ic a te  that p o p u la t io n s  a re  b e in g  e ither u n d e r  or over  
utilized  (i.e., that the o r ig in a l q u o ta s  w ere e ith er to o  

h ig h  o r to o  low), q u o ta s  c a n  be  readjusted .

U s in g  in fo rm a tio n  re ga rd in g  the e f fe c t s  o f  e x is t in g  
lo ng-te rm  f ish e r ie s  is  o n e  o f the  b e s t  m e th o d s  o f  
a s s ig n in g  q u o ta s, both  In  th e  w a te rb o d ie s  In  w h ic h  the  
f ish e r ie s  o c c u r  an d  for o th e r  s im ila r  w a te rb o d ie s  In  
w h ic h  new  o r e x p an de d  f ish e r ie s  a re  p lanned . U n fo r 
tunately, there are  few  g o o d  d a ta  fo r  f is h e r ie s  In  the  
N o rth w e st  Territories. E v e n  w here  there a re  re a so n 
a b ly  g o o d  d e sc r ip t io n s  o f  c o m m e rc ia l f ish e r ie s , fo r  
e xam p le , th o se  o f G re a t S la v e  Lake, very  little  I s  k n o w n  
a b o u t  c o e x is t in g  d o m e s t ic  f ish e r ie s . In  fact, the  
a lm o s t  tota l a b s e n c e  of h ard  d a ta  d e sc r ib in g  d o m e s t ic  
f ish e r ie s  is  o n e  o f the g re a te st  o b s ta c le s  to  the  ra
t io n a l m an a ge m e n t  o f f ish e r ie s  in th e  N o rth w e st  T e r
ritories.

pared  to  sp e n d  a  great d e a l o f m o n e y  to c a tc h  tro p h y  
f ish . T h e  lake trout o f  G re a t  B e ar  L a k e  are b e in g  m a n 
a g e d  on  th is  trophy  f ish  b a s i s  (F a lk  e t  a l „  1975). S u c h  
f ish e r ie s  are  e a s ie s t  to  m a n a g e  in w a te rs  th at are s u b 
je ct to  re lative ly  low  ra te s o f f is h in g  d u e  to  lim ited  
a c c e s s .

T h e  se c o n d  type  o f sp o rt  f ish e ry  i s  m ore  like ly  to  
d e ve lo p  w here  there is  e a s y  a c c e s s ,  p a rticu larly  by  
road. In  the N o rth w e st  Te rritorie s th e y  are m o s t  like ly  
to  de ve lop  in the  so u th w e st  and  m a y  invo lve  s p e c ie s  
s u c h  a s  pike, w alleye, a n d  g o ld e y e  w h ich  are  w id e 
sp re ad  in so u th e rn  C a n a d a  an d  freq u en tly  d e sc r ib e d  
a s  "w a rm w ate r” sp o rt  f ish . T h e  m ajo r  d a n g e r  in f ish -
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e r ís s  o f  th is  k ind , w h e re  n u m b e rs  or f is h  c a u g h t  a re  
e m p h a s iz e d  over size , I s  that p o p u la t io n s  m a y  be  over* 
f ish e d  le a d in g  to  s e r io u s  d e c l in e s  In  th e  p o p u la t io n s  

o f se n s it iv e  sp e c ie s .

S p o r t  f ish  q u o ta s  fo r  the  N o r th w e st  Te rritorie s are p re 
se n te d  In  A p p e n d ix  I (S c h e d u le  V I). T h e y  a p p ly  to  a  very  
la rge  a rea  a n d  are  n o t a ite -sp e c lf lc . T h o u g h  they  a re  
p re su m a b ly  co nse rva tive , it w ill u n d o u b te d ly  be  
n e c e ssa ry  a s  sp o rt  f is h e r ie s  d e v e lo p  in th e  N o rth w e st  
Territories to  In tro d u c e  s p e c if ic  re g u la t io n s  to  pro tect  
ind iv idua l f ish e r ie s  kn o w n  to  b e  a t  risk. S u c h  sp e c ia l  
re g u la t io n s  have  a lre ad y  b e e n  a p p lie d  to  th e  A rc t ic  
c h a r  o f the  T re e  River, th e  la k e  trout o f  G re a t  B e a r  
Lake, an d  g ra y lin g  in  p a rts  o f the  M a c k e n z ie  V a lley .

SUMMATION
In  c lo s in g  th is  se c t io n  o n  re gu la t io n  of f is h e r ie s  In  the  
N o rth w e st  Territories, w e  w o u ld  e m p h a s iz e  that there  
I s  rea lly  very little  in fo rm a tio n  a va ila b le  w h ic h  d e 
sc r ib e s, In  q u an tita t ive  term s, th e  ch a ra c te r is t ic s  o f  
f ish  h ab ita t a n d  the f ish e r ie s  p o ten tia l o f  fre sh  w a te rs  
In  the  N o rth w e st  Territories. T h ere  are  e x c e p tio n s , o f  
co u rse , in c lu d in g  fre sh  w a te rs  in the v ic in ity  o f p ro 
p o s e d  m ajo r d e v e lo p m e n ts  a n d  a  few  In te rn a tio n a l 
B io lo g ic a l P ro g ra m m e  s i t e s  a n d  o ther s i t e s  w he re  
s p e c if ic  s t u d ie s  are  b e in g  c o n d u c te d  a s  w e ll a s  s o m e  
are as, In c lu d in g  G re a t B e a r  a n d  G re a t  S la v e  L a k e s  a n d  
a  few  o th er la k e s  w here  Im p o rtan t f ish e r ie s  are c o n 
ducted . D e sp ite  th is, fo r  m o s t  o f  the  a re a  o f  the T e r
rito rie s In c lu d in g  the v a s t  fre sh  w a te rs  o f  the  C a n a d ia n  
S h ie ld , a lm o s t  n o th in g  i s  know n. W e  c a n  o n ly  repeat  
the  w o rd s  o f  th e  Federa l-Territoria l T a s k  F o rc e  o f 1972:

'T h i s  ge n e ra l a n a ly s is  sh o u ld  e n d  w ith  a  w ord  of 
cau tio n . W e  a re  ex trem e ly  Ign o ra n t  of th e  c a p a c 
ity o f sp e c if ic  b o d ie s  o f  w a te r to  p ro d u ce  fieh. A l
th o u g h  It i s  p o s s ib le  to  m ak e  very  ge n e ra l s ta te 
m e n ts  a b o u t  la rge  re g io n s  it i s  n o t p o s s ib le  to  be  
su re  that a  pa rticu la r  lake  o r s tre am  in  the  area  
w ill co n fo rm  to the ge n e ra l pattern. A n y  m o ve  to  
exp lo it s p e c if ic  la k e s  o r s t re a m s  sh o u ld , there
fore, be  p reced ed  b y  an  a d e q u a te  e x a m in a t io n  of 
the  f ish  re so u rc e s  a n d  po te n tia l o f  the  w aters. In 
a  few  In s ta n c e s  th is  in fo rm a tio n  Is  a v a ila b le  but 
fo r  m o st  o f  the  la k e s  a n d  s t re a m s  o f th e  Territo
r ie s  it i s  not.”



POSSIBILITIES FOR FUTURE EXPANSION OF FISHERIES 
IN THE NORTHWEST TERRITORIES
In  1972, a  Federa l-Territoria l T a sk  F o rc e  p ro d u ce d  a  
report en titled  “W h e re  to  N o w ?  F ish e r ie s  D e v e lo p 
m ent In  the  N o rth w e st  T e rr ito r ie s ." A s  part of the ir 
m andate, they c o n s id e re d  p o s s ib il it ie s  fo r  th e  e x p a n 
s io n  o f c o m m e rc ia l f ish e r ie s  In  the  N o rth w e st  Territo
ries. T h e y  Ide n tified  the  fo llo w in g  a s  h a v in g  so m e  
poten tia l fo r co m m e rc ia l deve lopm ent:

1) In  the M a c k e n z ie  V a lle y

a) the C a m s e ll  d ra in a ge  in c lu d e d  S a ra h , Faber, 
Rae, H a rd e sty , H o ttah , Q rouard , a n d  C lu t  Lak e s,

b) the  la rge  la k e s  b o u n d e d  by G re a t  S la v e  Lake, the  
C a m s e ll  R iver, G re a t B e a r  Lake, a n d  th e  M a c k e n 
zie  R ive r in c lu d in g  L a  M artre, Keller, Ste . The- 
rese, B lackw ate r, F ish , and  W illo w  L ak e s,

c) three la k e s  be h in d  N o rm a n  W e l ls  in c lu d in g  
Kelly, M a h o n y , a n d  Bracket,

d) the  M a c k e n z ie  Delta.

2) In  the A n d e r so n  R ive r d ra in age , h e ad w ate r  la k e s In 
c lu d in g  D e s  B o is ,  Be lo t, C o lv ille , A ubrey, a n d  M ano ir.

3) C o a s t a l  a r e a s  In c lu d in g  th e  Q u e e n  M a u d -  
C o ro n a t io n  G u lf  a n d  P o lly  B a y  a re as, a s  w e ll a s  le sâ  
prod u ctive  a re a s  in the v ic in ity  o f  R an k in  In let a n d  
so u th e rn  B a ffin  Is lan d .

T h e  T a s k  F o rc e  a l s o  iden tified  se ve ra l lo c a lit ie s  w he re  
there w a s  a  p o ten tia l fo r the d eve lop m en t o f  new  re c 
reationa l f ish e r ie s . T h ey  state:

"P r o s p e c t s  for new  recreationa l f ish e r ie s  m ay  be  
su m m a riz e d  then  a s: 1) road a c c e s s  f ish e r ie s  in 
the so u th w e st  co rne r o f the  Te rritorie s a ffe c t in g  
the c o m m u n it ie s  of En te rp rise , H a y  River, Fort 
Prov ide nce , F o rt  S im p so n ,  Rae -Edzo , a n d  Y e llo w 
knife; 2) lo ca l fly-in  f ish e r ie s  a ffe c t in g  p rin c ip a lly  
H a y  River, Y e llow kn ife , Inuvik, a n d  p o s s ib ly  C a m 
b rid ge  B a y  a n d  F ro b ish e r  Bay; an d  3) sp e c ia lty  
lo d g e s  in the la k e s  of the T a lt so n  R iver dra inage , 
e a st  a n d  north  o f  G re a t S la v e  a n d  a lo n g  the A rc 
tic  c o a s t  in th e  Q u e e n  M a u d -C o ro n a t io n  G u lf  
areas. 4) W h e n  road  a c c e s s  is  a v a ila b le  the  la ke s  
o f the C a m s e ll  d ra in a g e  w ill p rov ide  g o o d  recrea
tional f is h in g  p ro s p e c t s  a s  w e ll. "

O f  the v a r io u s  c o m m e rc ia l f is h e r ie s  p o s s ib i l i t ie s  p io b -  
a b ly  the one  w ith  the g re a te st  po te n tia l I s  that o f  the 
M a c k e n z ie  D e lta  a n d  It s  tributarie s. M a n y  fish , p<ob- 
a b ly  n u m b e rin g  in the m illio n s , p a s s  th ro u gh  the D  ilta  
d u rin g  their a n n u a l m iÿ i v * lo n s a n d  c o u ld  be the r.ub- 
ject o f a  re lative ly  e ffic ie n t f ish ery . U n fo rtu n a  ely, 
p o p u la t io n  s t a t is t ic s  a re  hard to  c o m e  b y  In  su c h  la rg e  
turb id  rivers a n d  w e h ave  little id e a  o f th e  n u m b e rs  of 
e a ch  sp e c ie s ,  the  Ide n tity  of d is t in c t  s to c k s ,  o r the  
s iz e  of the  poten tia l harvest. E v e n  su c h  b a s ic  in fo rm a 
tion  a s  the lo ca tio n  o f  sp a w n in g  g ro u n d s  I s  un kn  >wn. 
W e  know , for e xam p le , that la rg e  n u m b e rs  o f c i s c o e s  
(lea st a n d  A rc t ic  c is c o )  m ove  u p  the P e e l R ive r »ach  
au tu m n  to  sp a w n  but w e  d o  n o t k n o w  w here. W e  have  
o n ly  a  ge n e ra l idea  o f  the  lo c a t io n  o f th e  sp a v m ln g  
g ro u n d s  o f the  h u m p b a c k  a n d  b ro a d  w hiteftehee, tw o  
pote n tia lly  va lu a b le  sp e c ie s .  T h e s e  d e f ic ie n c ie s  e x is t  
d e sp ite  the fac t  that the  M a c k e n z ie  V a lle y  in c h d ln g  
the D e lta  h a s  b een  the  su b je c t  o f  in te n sive  e x a m in a 
tion  In recent y e a rs  a s  the  re su lt  o f  p r o p o sa ls  to  t u ild  a  
g a s  p ip e lin e  in the area. O u r  ig n o ra n c e  o f  c o n d it io n s  in 
m o st  o f  the o th e r a re a s  p ro p o se d  for n e w  f ish e r ie s  is  
even  greater.
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RECOMMENDATIONS

CYCLICAL FISHERIES
W e  have s u g g e s te d  In se vera l p la c e s  in t h is  review that 
co n s id e ra t io n  b e  g iven  to  c y c lic a l o r  ro tationa l f is h in g  
(e.g., t a k in g  the equ iva le nt o f a  s ix  year harvest in  one  
o r  tw o y e a rs  then  a llo w in g  the p o p u la t io n  to re s t  for 
fou r or f ive  ynars) and have  o u t lin e d  so m e  o f  the a d v a n 
ta g e s  o f  this m ethod. T h e  m e th o d  m ay b e  e sp e c ia lly  
a d v a n ta g e o u s  w here a  s in g le  s p e c ie s  p o p u la t io n  (e.g., 
A rc t ic  ch a r) c a n  be e xp lo ited . It m ay  n o t  be a s  w ell 
a dap te d  to  s itu a t io n s  w here  se v e ra l s p e c ie s  (e.g., lake  
w h ite f ish  and lake  trout) are ex p lo ite d  s im u lta n e o u s ly .

There h a v e  been  stro n g  o b je c t io n s  to th is  a p p ro a c h  in 
the p a st  (T ask  Force  o n  F ish e r ie s  D eve lopm ent, S e c 
tion  1,1972); how ever, recent u n p u b lish e d  work b y  Dr. 
M . C. H e a le y  o f  the F ish e r ie s  a n d  M a r in e  Se rv ice , 
N a n a im o , B.C., s u g g e s t s  that the m e th o d  is  "c le a r ly  
a d v a n ta g e o u s” in f ish e r ie s  for la k e  w h ite fish  in P ré 
ca m b rie n  S h ie ld  la ke s in  the N.W .T.

W e  recom m en d:

1) That se r io u s  co n s id e ra t io n  be  given  to  the w id e r  
a p p lic a t io n  of cy c lic a l f ish e r ie s  in the N.W .T.;

2) Th at the T e s t  F is h in g  R e g u la t io n s  cu rren tly  In force  
fo r  the T e rrito rie s be m o d if ie d  to  e n su re  that the d a ta  
requ ired  to e s ta b lish  ra tiona l q u o ta s  for c y c l ic a l f is h 
e r ie s  are  generated;

3) Th at c y c l ic a l f ish e r ie s  be  ca re fu lly  m on ito re d  prior 
to, d u rin g, an d  after th e  f is h in g  p eriod  to  de te rm in e  the  
in itia l s t a tu s  o f  f ish  p o p u la t io n s ,  the im p a c t  o f  the  f is h 
ery on  p o p u la t io n  structure, a n d  the period  requ ired  for  
p o p u la t io n s  to  recover.

W e  feel that ca re fu l m o n ito r in g  o f s u c h  f ish e r ie s  I s  im 
portant and  w ill e ven tu a lly  p ro v id e  a  b o d y  o f d a ta  
w h ich  ca n  be u se d  in  e s ta b lish in g  e x p lo ita tio n  ra te s  
an d  recovery p e r io d s  for fu tu re  f ish e r ie s  In  s im ila r  
w ate rbod ie s.

DOMESTIC FISHERIES STATISTICS

O n e  of th e  m ajo r p ro b le m s for f ish e r ie s  m a n a ge m e n t  
in the N.W .T . is  the p o o r  qu a lity  o f  c a tc h  s ta t is t ic s .  
T h is  is  pa rticu lar ly  true o f  d o m e s t ic  f ish e r ie s . T h is  c a n  
b e  a  p ro b le m  w here q u o ta s  d e s ig n e d  to  m ax im ize  
sp o rt  an d /o r  co m m e rc ia l f ish e r ie s  m ay le ad  to over- 
e x p lo ita tio n  of p o p u la t io n s  if there is  an u n con tro lled , 
even  u nknow n, d o m e st ic  fish e ry  a ffe c t in g  the s a m e  
popu lation (s).

W e  re c o m m e n d  that every  effort b e  m ad e  to u p g ra d e  
the  q u a lity  of in fo rm ation  re ga rd in g  d o m e st ic  f i s h 
eries. W e  s u g g e s t  that p ro b ab ly  th e  best w a y  to d o  th is  
i s  th ro u gh  the u s e  of lo ca l rep re se n tat ive s. Su c h  p e o 
p le  have the a d v a n ta g e  of liv ing  full t im e  in se t t le 
m e n ts  a n d  b e in g  fam ilia r  w ith  th e  iden tity  of lo c a l

f ish e rm e n  an d  f is h in g  lo ca t io n s . The  sa m e  in d iv id u a ls  
m ig h t a ls o  record  the  h arvest o f o th er re so u rc e s  —  
gam e , fur, etc.

T h e se  repre se n ta t ive s sh o u ld  b e  to ta lly  d ivo rced  from  
the e n fo rce m e n t of f is h  and g a m e  regu la t io n s, the ir  
on ly  fu nctio n  b e in g  th e  re c o rd in g  o f data. T o  e n su re  
co-operation , th e y  m ig h t  b e s t  be  e m p lo ye d  by lo ca l 
hunters and  trap p e rs a s so c ia t io n s ,  su b s id iz e d  by  
gove rn m en t fu n ds.

Th e  re pre sen tative s s h o u ld  be trained  in s a m p lin g  p ro 
ce dure s, data  re c o rd in g , and tab u lation . S u c h  tra in ing  
m igh t be  d o n e  a t  the recen tly  o p e n e d  R e n e w ab le  R e 
s o u rc e s  T ra in in g  P ro g ra m  In F o rt  Sm ith , N.W .T.

MONITORING OF EFFECTS OF DEVELOPMENT

W e  re co m m e n d  that go ve rn m e n t take  a d va n tage  o f  in 
d u stria l d eve lopm en t p ro je cts  in th e  north  to m onitor, 
in detail, e ffe c ts  on  w ate r quality, a q u a t ic  productiv ity , 
a n d  f ish  p op u lation s. T o o  often, d e ta ile d  s tu d ie s  of 
p ro jects en d  w ith  the pre lim inary  im p act a s s e s s m e n t  
w h ich  a c c o m p a n ie s  the  a p p lic a t io n  for p e rm is s io n  to 
proceed. T H E R E  IS  L IT T L E  S T U D Y  O F  T H E  A C T U A L  
IM P A C T  O F  D E V E L O P M E N T S  T O  V E R IF Y  T H E  A C 
C U R A C Y  O F  P R E D IC T IO N S !

D eta ile d  m o n ito r in g  s tu d ie s  w ou ld , in time, p ro v id e  a 
broad  d a ta  b a s e  re ga rd in g  th e  gen e ra l c o u rse  of d e 
ve lopm en t a n d  env ironm enta l im p ac t in th e  N.W .T. 
w h ich  w o u ld  g rea t ly  im pro ve  o u r  pred ictive  ca p a b ili
ties. S u c h  in fo rm a tion  w ou ld  b e  inva luab le  in  a s s e s s 
ing  and  m it ig a t in g  the e ffe c ts  o n  aq u a t ic  e c o s y s te m s  
and  fre sh w ater f ish e r ie s  of fu tu re  d e ve lopm en ts.



SPORT FISHING
There h a v e  b e a n  re c o m m e n d a t io n s  In th e  p a st  that 
m ore  c o n s id e ra t io n  s h o u ld  be g iv e n  to  e n c o u ra g in g  
sp o rt  f is h in g  In  the  N.W .T . b e c a u se  sp o rt  f ish e r ie s  ca n  
yie ld  a  far g rea te r return for e a c h  f is h  harvested , 
ge n e ra lly  w ith le s s  s t r e s s  o n  the re sou rce . T h is  I s  pa r
ticu la rly  true o f  non-resident, to u r is t  a n g le r s  (Federal- 
Territoria l T a sk  F o rc e  Report, S e c t io n  I, 1972). W e  
re c o m m e n d  th at it be  the  su b je c t o f  a  se p a ra te  s tu d y  
w h ich  w o u ld  e x a m in e  the  fe a s ib ility  of th is  a p p ro a ch  
a s  w ell a s  m e th o d s  o f  in c re a s in g  sp o rt  f is h in g  s o  a s  to 
provide  the  g re a te st  be n e fit  to  re s id e n ts  o f  the N.W .T. 
S u c h  a  s tu d y  sh o u ld  e x a m in e  b o th  the b io lo g ic a l an d  
so c ia l Im p lic a t io n s  o f  in c re a se d  sp o r t  f is h in g  a n d  In 
c lu d e  p ro v is io n s  for p u b lic  pa rtic ipation .

INCREASING LOCAL MARKETS FOR FISH
M a rk e t in g  of th e  p rod u ct i s  a  s e r io u s  p ro b le m  for c o m 
m ercia l f is h e r ie s  In th e  north  a n d  there i s  little q u e s 
tion  th at m ore fish  c o u ld  be  take n  w ere  e c o n o m ic  
m ark e ts  ava ilab le . W e  re c o m m e n d  a  s tu d y  o f  m e th o d s  
o f in c re a s in g  th e  p rop o rtion  o f th e  c a tc h  m arke ted  
w ith in  th e  N.W .T. a s  a  m e a n s  o f  In c re a s in g  the a v a il
ab ility  o f  relatively lo w  c o s t  p rote in  to p e o p le  in se tt le 
m e n ts  w h o  are u n ab le  to  f ish  fo r  th e m se lv e s„

CONTINUED DEVELOPMENT 
OF COMMERCIAL FISHING STRATEGIES
A t  th is  tim e, c o m m e rc ia l f ish e r ie s  in la rge  a re a s  o f  the  
N.W .T. a re  u n e c o n o m ic  b e c a u se  o f h ig h  p ro d u ctio n  
a n d  tran sp o rta t io n  c o s t s  an d  the lo w  va lu e  o f  the p ro d 
uct. T h is  may, how ever, c h a n g e  in future a s  the  c o s t  of 
prote in  in c re a se s  a n d  a s  a c c e s s  in c re a se s  w ith  d e 
ve lopm ent.

There sh o u ld  b e  a  c o n t in u in g  effort, on  th e  part of both  
the Territoria l a n d  F e dera l G o v e rn m e n ts, to  deve lop  
f ish in g , production , a n d  m arke tin g  s t ra te g ie s  for c o m 
m ercia l f ish e r ie s  in th e  N.W .T.

CENTRAL DATA REPOSITORY
W e  h a ve  found  in c o n d u c t in g  th is  review  that, o ther  
than  fo rm a lly  p u b lish e d  m aterial, m u ch  o f  the  relevant 
in fo rm ation  is  w ide ly  scatte red, poo r ly  o rgan ized , and  
d iff icu lt  to a c c e s s .  W e  re c o m m e n d  a  centra l d ata  
re p o sito ry  for in fo rm a tion  re ga rd in g  f ish e r ie s  in  the  
N o rth w e st  Territories.

4 8



LITERATURE CITED

A b ra h a m so n , G . 1962. T u k to y a k tu k -C ap e  Parry: a n  area  
e c o n o m ic  survey. In du stria l D iv is io n , N o rth e rn  A d 
m in is tra t io n  Branch , D ept, o f  In d ia n  A ffa ir s  and  
N o rth e rn  D eve lopm e nt, O ttaw a.

Alt, K. T. 1969. T a x o n o m y  a n d  e c o lo g y  o f  the inconnu , 
S t e n o d u s  l e u c l c h t h y s  n e l m a ,  in A la sk a . B io lo g ic a l  
P a p e rs  o f  the U n ive rs ity  of A la sk a , No. 12. Univer
s it y  of A la sk a .

A n o n y m o u s .  1975. R a tio n a le  fo r  c lo s in g  G re a t  S lave  
A d m in is tra t iv e  A re a  V I to  co m m e rc ia l f ish in g . F ish, 
a n d  M ar. Setv., R e s o u rc e  M a n a g e m e n t  B ran ch , W in 
n ipeg. M S  Report.

A n o n y m o u s .  1977. F is h in g  lo d g e s  an d  ca m p s. IN : E x 
p lo re rs  G u id e , N o rth w e st  T erritories. T ravelArctic, 
Y e llo w kn ife , N .W .T. pp. 46-48.

A n o n y m o u s .  1978. N o rth w e st T e rrito rie s test fishery  
in stru c t io n s. F ish , and M ar. Serv., F is h  M a n a ge m e n t  
D iv is io n , W in n ip e g .

B a in , L. H . 1974. L ife  h is to r ie s  and  s y s te m a t ic s  of 
A rc t ic  c h a r  ( S a l v e l l n u s  a l p l n u s  L.) in  the B a b b a g e  
R ive r  S y s te m , Y u k o n  Territory. IN : P. J. M c C a r t  (ed.), 
L ife  h is to r ie s  o f three s p e c ie s  of f re sh w ate r  f ish e s  
in  Be au fo rt  S e a  d ra inage, Y u k o n  Territory. A rctic  
G a s  B io lo g ic a l R eport S e r ie s , Vo l. 18(1). 156 pp.

B a r lish e n , W . J., a n d  T. N. W ebbe r. 1973a. A  h is to ry  of 
th e  d e ve lop m e n t of co m m e rc ia l f is h in g  in th e  C a m 
b rid ge  B a y  area o f  the N o rth w e st  Territories. A  su b 
m is s io n  p repared  for se c t io n  three o f the Federa l- 
Territoria l T a sk  Fo rce  R e p o rt  on  F ish e r ie s  D e v e lo p 
m en t in the  N o rth w e st Territories. M S  Report.

Ba r lish e n , W . J., a n d  T. N . W ebbe r. 1973b. A  h is to ry  of 
a tte m p ts  to  c o m m e rc ia lly  f ish  the M a c k e n z ie  R iver 
Delta, N .W .T. A  s u b m is s io n  prepared for se c tio n  
three o f the  Federa l-Territoria l T a sk  Force  R e p o rt  on  
F ish e r ie s  D eve lopm e nt in the N o rth w e st  Territories. 
M S  Report.

Berger, T h o m a s  R. 1977. T h e  R epo rt o f  the M a ck e n z ie  
V a lle y  P ip e lin e  Inquiry. Vo l. II. S u p p ly  and S e rv ic e s  
C a n ad a , O ttaw a. Cat. N o . CP32-25/1977-2.

B is se t t,  D. 1967. T h e  low er M a ck e n z ie  region: a n  area  
e c o n o m ic  survey. In du stria l D iv is io n , N orthern  A d 
m in istra tio n  Branch , D ep artm en t o f  Ind ian  A ffa irs  
a n d  N o rthe rn  D eve lopm e n t, O ttaw a.

B o n d , W . A . 1973. A n  in ve st iga tio n  o f the  co m m e rc ia l 
fish e ry  a t  Lac  L a  Martre, N.W .T. 1972. Fish , a n d  Mar. 
Serv., T e ch . Rep. Ser. N o . CEN/T -73-5.

B o n d , W. A . 1974a. The G re a t S la v e  L ak e  co m m e rc ia l 
fishery, su m m e r, 1973. F ish , and  M ar. Serv., Tech. 
Rep . Ser. No. CEN7T-74-8.

B o n d , W. A . 1974b. The co m m e rc ia l f ish ery  a t  Sa n d y  
Poin t, D istr ic t  o f  Keew atin, N.W.T., in 1972. Fish, 
a n d  M ar. Sen/., D a ta  R ep o rt  S e r ie s  N o . CEN /D -74-2.

Bo nd , W . A. 1974c. D a ta  o n  the b io lo g y  o f  lake w hite- 
f ish  a n d  lake  trout from  K a m in u r la k  Lake, D istr ic t  of 
Keew atin, N.W .T. F ish , a n d  M a r. Serv., D a ta  R e p o rt  

S e r ie s  N o. CEN /D -75-4.

Bond, W . A. 1975a. C o m m e rc ia l f ish e ry  d a ta  from  G reat  
S la v e  Lake, N.W .T., 1974. F ish , a n d  M a r. Serv., D ata  
R eport S e r ie s  N o . CEN /D -75-5.

Bo nd , W . A. 1975b. R e s u lt s  of a n  experim enta l g ill
ne tting  p rog ram  at the w est e n d  o f G reat S la v e  
Lake, N.W.T., d u r in g  su m m e r, 1974. F ish , a n d  Mar. 
Serv., D a ta  R e p o rt  S e r ie s  No. C EN /D -7 5 -7 .

Bond, W . A., a n d  T. D . T urnbu ll. 1973. F ish e ry  in v e st iga 
t io n s at G rea t S la v e  Lak e , N.W .T., 1972. F ish , and  
M ar. Sen/., Tech. Rep. S e r .  No. CENrT -73-7.

B o s to c k ,  H. S .  1968. P h y s io g ra p h ic  s u b d iv is io n s  of 
C a n ad a . IN : R. J. W . D o u g la s  (ed.), G e o lo g y  a n d  E c o 
n o m ic  M in e ra ls  o f  C a n a d a . E c o n . G eo l. Rept. N o . 1, 
G eo l. Surv. C a n ad a . D e p t. En e rgy , M in e s ,  an d  Res., 
C a n ad a . 838  pp.

Bou lva , J., a n d  A. S im ard . 1968. P re se n c e  d u  S a l v e l l n u s  

n a m a y c u s h  (P isc e s :  S a lm o n id a e )  d a n s  le s  e au x  m a
rines de  l'A rc t iq u e  o c c id e n ta l C a n ad ie n . J. F ish . 
R es. B o ard  Can. 25(7): 1501-1504.

C a m p b e ll,  J. S., a n d  L. J o h n so n . 1976. In terlake  m o ve 
m e n ts  of A rc t ic  c h a r  ( S a l v e l l n u s  a l p l n u s )  in the  Kau- 
yuk Lak e  sy s te m , Kent P e n in su la ,  N o rth w e st Terri
tories. P ap e r C a n . C o m m . F resh . F ish . Res., O ttaw a.

C arlan der, K. D. 1948. H a n d b o o k  o f  F re sh w a te r  F ish e ry  
B io lo g y  (Vol. I). Io w a  S t a te  U n ive rsity  P re ss.

C o ad y , L. 1974. T h e  A rc t ic  char f ish e ry  o f N orthern  
Labrador. F ish , a n d  M a r. Sen/., R e so u rc e  D e ve lo p 
m ent B ranch , N e w fo u n d la n d  R e g io n . P r o g r e s s  R e 
port N o . 104.

C ra ig , P. C., a n d  G . J. M a n n . 1974. L ife  h isto ry  a n d  d is 
tribution  o f the A rc t ic  c i s c o  a lo n g  the B e au fo rt  S e a  
co a s t lin e  in  A la s k a  and  th e  Y u k o n  Territory. IN :  Life  
h isto r ie s  o f  a n a d ro m o u s  and fre sh w a te r  f ish  in  the 
w este rn  Arctic. A rc t ic  G a s  B io lo g ic a l R epo rt S e r ie s .  
Vol. 20(4). 27 pp.

C ra ig , P. C., and  P. J. M c C a rt .  1975. C la s s i f ic a t io n  of 
stre am  typ e s in B e au fo rt  S e a  d ra in a g e s  betw een  
P ru dh oe  Bay, A la sk a ,  a n d  the  M acke n z ie  Delta, 
N.W.T., C a n ad a . A rc t ic  an d  A lp in e  R e se a rc h  7(2): 
183-198.

C ra ig , P. C., and  J. W e lls . 1975. F ish e r ie s  in v e st iga 
t io n s  in the C h a n d a la r  R ive r region , northeast  
A la sk a . IN : P. C. C ra ig  (ed.), F ish e r ie s  in v e st ig a t io n s  
in a  c o a s ta l re g io n  of th e  Be au fo rt  S e a . A rc t ic  G a s  
B io lo g ic a l R e p o rt  S e r ie s . Vol. 34(1). 114 pp.

d e  G raa f, D., and  K. M a ch n iak . 1977. F ish e r ie s  in ve st i
g a t io n s  a lo n g  th e  c r o s s  de lta  p ip e lin e  route in  the 
M a ck e n z ie  Delta. IN: P. J. M c C a r t  (ed.), S tu d ie s  to

49



d eterm in e  the Im p a c t o f  g a s  p ip e lin e  d e ve lop m e n t  
o n  a q u a t ic  e c o s y s te m s .  A rc t ic  G a s  B io lo g ic a l R e 

port Se r ie s . V o l.  39(4). 169 pp.

d e  M arch , L ,  B. d e  M a rch , and W . E dd y . 1977. L im n o 
lo g ica l, f ish e r ie s , and  stre am  s tu d ie s  at S tan w e ll-  
F le tc h e r Lake, a  large h igh  A rc t ic  lake. F in a l R ep o rt  
for the A rct ic  Is la n d s  P ip e lin e  Project. D ep t, of th e  

Env ironm ent, F ish ,  a n d  Mar. Se w .

D .I.A .N .D . 1958-1967. A re a  e c o n o m ic  su rve ys. In d u s 
trial D iv is io n , N o rthe rn  A d m in is tra t io n  Branch , 

D.I.A .N .D ., O ttaw a. A .E .S .R . N o . 58/1-67/4.

D IA N D / M P S  A s s o c ia t e s  Ltd. 1973. R e g io n a l im p act o f  
northern  g a s  p ipe line . Vol. 5. T a sk  Force  o n  N o r th 
ern O il D e ve lo p m e n t Rept. N o . 73-32. In fo rm a tio n  
C a n a d a  Cat. N o .  R57-4/1973-5. Q S-1529-050-EE-A1.

D u b o is ,  A., and  R . L agu e u x . 1968. E tu d e  co m p aré e  d e  
I 'a g e  sc a la ire  e t de P age  o to llt lq u e  de la  T o u lad i 
( S a l v e l i n u s  n a m a y c u s h )  L a c  M is ta s s in i,  Q u e b e c .  

N a tu ra lis te  C a n .  95:907-928.

E n v iro n m e n ta l-S o c ia l C o m m itte e , N orthern  P ip e lin e s.  
1974. M a c k e n z ie  V a lle y  and  N orthern  Y u k o n  P ip e 
lines: S o c io -e c o n o m ic  and e n v iron m en ta l a sp e c ts .  
R epo rt to  the T a s k  F o rc e  o n  Northern  O i l  D e v e lo p 
m ent, G o v e rn m e n t  o f C a n ad a . R ep o rt  N o . 74-17.

F a b r ic iu s , E „  a n d  K. J. G u s t a f s o n .  1954. Further a q u a r 

ium  o b s e rv a t io n s  on the  sp a w n in g  behav iour of the  
char, S a l m o  a l p i n u s ,  L. Rep. Inst. F resh. R e s . Drott. 

35:58-104.

F a lk , M . R., and  L. W. D ah lke . 1974. D ata  o n  the la k e  
and  rou n d  w h ite fish , lake c isc o ,  northern  pike, a n d  
A rc t ic  g ra y lin g  from  G re a t B e a r  Lake, N.W .T., 1971- 
1973. F ish , a n d  M a r. Sew ., D a ta  Rep. Ser. N o .  

CEN/D -74-1.

Fa lk , M . R., and  D . V. G illm a n . 1974. Im p a c t o f a sp o r t  
f ish e ry  on  A rc t ic  g ra y lin g  In the B raban t Is la n d  area, 
N.W .T. F ish , a n d  M a r. Serv., Te ch . Rep . Ser. N o .  

CEN/T-74-7.

Falk, M . R., and  D . V. G illm an . 1975a. M o rta lity  d ata  for  
a n g le d  A rc t ic  g ra y lin g  and northern  p ik e  from  the  
G reat S la v e  L a k e  area, N o rth w e st Territories. F ish ,  
and  M ar. Serv., D ata  Rep. Se r. N o. CEN/D-75-1.

Fa lk, M . R., and  D . V. G illm a n . 1975b. Data  o n  the lake  
and round  w h ite fish , lake c isc o ,  northern  pike, A r c 
tic gray lin g, a n d  lo n g n o se  su c k e r  from  th e  east a rm  
of G re a t  S la v e  Lake, N.W.T., 1971-74. F ish , and M ar. 
Serv., D a ta  R e p . Ser. No. CEN /D -75-2.

Falk, M . R., D. V . G illm a n , and  L. W . D ah lke . 1973. T h e  
1972 sp o r ts  f ish e r ie s  of G re a t B e a r  and G rea t S la v e  
lakes, N o rth w e st  T erritories. F ish , and M ar. Serv., 
Tech. Rep. S e r . No. CEN/T -73-8.

Falk, M . R., D. V . G illm a n , and L. W. D ah lke . 1974. D a ta  
on th e  b io lo g y  of la k e  trout from  G rea t Bear an d  
G reat S la v e  lake s, N o r th w e st  Territories, 1973. F ish ,  

and  M ar. Serv., D a ta  Rep. Se r. N o . CEN/D-74-4.

Falk, M. R., D . V. G illm a n , and L. W . D ah lke . 1975 .1974  
cree l c e n s u s  d ata  fro m  sp o rt  f is h in g  lo d g e s  on  
G re a t B e a r  a n d  G reat S la v e  lake s, N o r th w e s t  Terri- 
tories. F ish , a n d  M a r. Serv., D a ta  Rep. Se r . N o. 

C E N /D 7 5 -3 .

Fe n d e rso n , O. G . 1964. E v id e n c e  of su b p o p u la t io n  o f  
la k e  w h ite fish , C o r a g o n u a  c l u p a a f o r m l a ,  In v o lv in g  a  

d w arfe d  form. T rans. Am er. F ish . S o c .  93(1).

F ish e r ie s  a n d  En v iro n m e n t C a n a d a . 1977. N o rth w e st  
T e rr ito r ie s  fish e ry  re gu la t io n s. M in is te r  of F ish e r ie s  

a n d  Env iro nm ent, O ttaw a.

Forney, J. L. 1965. F a c to r s  a ffe c t in g  g ro w th  a n d  m atur
ity  in a  w a lle y e  popu lation . N.Y. F i s h  and G a m e  J. 

12:217-232.

Fry, F. E. J. 1939. A  co m p a ra t iv e  s tu d y  of la k e  trout 
f ish e r ie s  in A lg o n q u in  Park, O n tario . Pub. O n ta r io  

F ish . R e s .  Lab . 58:1-69.

Fuller, W . A . 1955. The in c o n n u  S l e n o d u s  l a u c l c h t h y s  

m a c k e n z i i )  in  G rea t S la v e  Lake  a n d  a d jo in in g  
w aters. J. F ish . Res. B o ard  C a n . 12(5):768-780.

G illm an , D. V., a n d  L. W . D ah lke . 1973. S p o rt  f ish e r ie s  
In  the B ra b a n t  Is la n d , B e ave r Lake, and  H a y  R iver  
a re a s  o f  the N o r th w e st  Territories, 1972. F ish ,  an d  
M ar. Serv., D a ta  Rep. Ser. N o . CEN /D -73-2.

G lazier, G . T „  a n d  C. A. Lew is. 1973. T h e  Lac  L a  M artre  
c o m m e rc ia l fishery. R epo rt to the  T a sk  F o rc e  o n  
F ish e r ie s  D e ve lo p m e n t in th e  N .W .T . M S  Report.

G lo v a ,  G. an d  P. M c C a rt .  1974. Life h is to ry  o f  A rc t ic  
ch a r  ( S a l v e l i n u s  a l p i n u s )  In  the F ir th  River, Y u k o n  
Territory. IN : P. J. M c C a r t  (ed.), L ife  h is to r ie s  o f  
a n a d ro m o u s  a n d  fre sh w ate r  f ish  in th e  w e ste rn  A r c 
tic. A rc t ic  G a s  B io lo g ic a l R ep o rt  S e r ie s .  V o l.  20(3). 

50  pp.

G ra inge r, E. H. 1953. O n  the age , g row th , m ig ra t io n ,  
reproductive  potentia l, and  fe e d in g  h a b its  o f  A rc t ic  
ch a r  ( S a l v e l i n u s  a l p i n u s )  o f  F ro b ish e r  B ay , B a ffin  
Is lan d . J. F ish . Res. B o ard  C a n . 10(6):326-370.

G riff ith s, W ., P. C .  C ra ig , G. W a lder, a n d  G . M a n n . 1975. 
F ish e r ie s  in v e st ig a t io n s  in a  c o a s ta l re g io n  of the  
B e au fo rt  S e a  (N u n a lu k  L ag o o n , Y u k o n  Territory). IN : 
P. C ra ig  (ed.), F ish e r ie s  In v e s t ig a t io n s  In a  c o a s ta l 
region  o f  the  Be au fo rt  S e a .  A rc t ic  G a s  B io lo g ic a l  
R eport S e r ie s . Vol. 34(2): 219  p.

G riff ith s, W ., J. D e n  B e ste , a n d  P. C. C ra ig .  1977. F is h 
e rie s in v e s t ig a t io n s  in  a  c o a s ta l re g io n  of th e  B e a u 
fort S e a  (Kaktov ik  L a g o o n , A la sk a ). IN : P. J. M c C a r t  
(ed.), F ish e r ie s  in v e s t ig a t io n s  a lo n g  the n orth  s lo p e  
from  P ru d h o e  Bay, A la sk a ,  to  the M a c k e n z ie  Delta, 
N.W .T. A rc t ic  G a s  B io lo g ic a l R e p o rt  S e r ie s .  Vo l. 

40(2). 190 pp.

H atfie ld , C .  T., J. N. S te in , M. R . Falk, a n d  C. S .  J e ss o p .  
1972. F is h  re s o u rc e s  of the  M a c k e n z ie  R iv e r  Valley, 
In terim  Report. Vo l. I. F ish e r ie s  Se rv ice , E n v iro n 

m ent C a n a d a .

5 0



H ealey, M . C. 1973. Exp e rim e n ta l c ro p p in g  o f  lakes: 1. 
O u tlin e  of th e  experim enta l a n d  s im u la t io n  re su lts. 
F ish . R es. B o a rd  C an . Tech. R e p . N o . 383.

H ea ley, M . C. 1975a. D y n a m ic s  o f  e x p lo ite d  w h ite fish  
p o p u la t io n s  a n d  their m an a g e m e n t  w ith  sp e c ia l ref
e ren ce  to th e  N o rth w e st  Territories. J. F ish . R e s .  
B o a rd  Can. 32(3):427-448.

H ea ley, M . C. 1975b. C h a ra c te r is t ic s  o f northern trout  
an d  lake  w h ite f ish  p o p u la t io n s. P roc. of the C ir c u m 
po lar C o n fe re n c e  on  N o rth e rn  E c o lo g y ,  Sep t. 15-18, 
1975, O ttaw a. F.W.I. R eprin t 466.

H ealey, M . C. 1978. F e c u n d ity  c h a n g e s  in exp lo ited  
p o p u la t io n s  o f  lake w h ite f ish  ( C o r e g o n u s  d u p e a t o r -  

m i s )  a n d  lake  trout ( S a l v e l i n u s  n a m a y c u s h ) .  J. F ish .  
R es. Bo ard  C a n . 35:945-950.

H o bb le , J. E. 1973. A rc t ic  lim n o lo gy : a  review. IN: M . E. 
Britton  (ed.), A la s k a  A rc t ic  tundra. Tech. Pap. N o. 25, 
A rc t ic  In st itu te  of N. Am er. pp. 127-168.

Hunter, J.G. 1958. P ro d u c tio n  o f A rc t ic  ch a r  in the  
S y lv ia  Q rin n e ll River, B a ffin  Is lan d . IN : Ann. R eport  
and  In v e s t ig a to r s ' S u m m a r ie s. F ish . R e s. Bo ard  C an .  
A rc t ic  Unit. M on trea l, Q u ebec .

Hunter, J. G . 1970. P ro d u c t io n  o f A rc t ic  char ( S a b  

v e l l n u s  a l p l n u s  L in n a e u s ) in a  sm a ll A rc t ic  lake. 
F ish . R es. B o a rd  C an . Tech. Rep . N o . 231.

Hunter, J. U ndated. F ish e ry  re so u rc e s  su rve y  of the  
w e ste rn  A rct ic . F ish , a n d  M ar. Serv., M S  Report

Hunter, J. G. 1976. A rc t ic  ch a r  an d  hydroe lectric  p ow er  
in the  S y lv ia  G rinne ll River. F ish . R e s . Bo ard  C an., 
M S  R eport Se r. No. 1376.

J e s s o p ,  C . S., T. R. Porter, M. B lo u w , R. So p u ck . 1973. 
F ish  re s o u rc e s  of the  M a c k e n z ie  R ive r Valley, S p e 
cia l report: a n  in te n sive  stu d y  o f the  f ish  re so u rc e s  
of tw o  m a ln ste m  tributaries. F ish . Serv. Dept. E n 
viron. E nv iro nm enta l S o c ia l C o m m itte e , N orthern  
P ip e lin e s. T a s k  Fo rce  o n  N o rthe rn  O il D eve lopm e nt.

J e ss o p ,  C . S., K. T. J. C h a n g -K u e , J. W . L illey, and R . J. 
Percy. 1974. A  further e va lu a tio n  o f the  fish  re
s o u rc e s  of th e  M a c k e n z ie  R ive r V a lle y  a s  related to  
p ipe line  deve lopm ent. T a sk  F o rc e  o n  N orthern  O il 
D e ve lo p m e n t Rep. N o . 74-4. In fo rm a tio n  C a n a d a  
Cat. N o . R72-13674. Q S-1555-000-EE -A1.

J e sso p ,  C. S. a n d  J. W . Lilley, 1975. A n  e va lua tio n  of 
the f ish  re so u rce s  of the  M a ck e n z ie  R ive r Va lley  b a s 
ed  o n  1974 data. F ish , and  M ar. Serv., Tech. Rep. 
S e r ie s  No. CEN/T -75-6.

J o h n so n , L. 1972. Ke lle r Lake: C h a ra c te r is t ic s  of a  c u l
turally  u n s t re s se d  s a lm o n id  co m m u n ity . J. F ish .  

R es. Board  C a n . 29: 731-740.

J o h n so n , L. 1975. The d y n a m ic s  o f  A rc t ic  f ish  p o p u la 
tions. C ircu m p o la r  C o n fe re n c e  on  Northern  E c o l
ogy, O ttaw a, C an ad a .

J o h n so n , L. 1976. E c o lo g y  of A rc t ic  p o p u la t io n s  of lake  
trout, S a l v e l i n u s  n a m a y c u s h ,  lake  w hite fish , C o r e 

g o n u s  c l u p e a l o r m l s ,  and A rc t ic  char, S . a l p l n u s ,  an d  
a s s o c ia te d  sp e c le e  in u n e x p lo lte d  lake s o f  the  
C a n a d ia n  N o rth w e st  Territories. J. F ish .  R e s .  B o ard  

C a n . 33:2459-2488.

J o h n so n , L. an d  J. S .  C a m p b e ll.  1975. T h e  se aw a rd  m i
g ra tio n  o f A rc t ic  ch a r  ( S a l v e l i n u s  a l p l n u s )  ou t o f  
N a u y a k  Lake, K e n t  P e n in su la , N o rth w e st  Te rrito 
ries. P ap e r  p re se n te d  to 28 th  A n n u a l M e e t in g  o f the  
C a n a d ia n  C o n fe re n c e  on F re sh w a te r  F ish e r ie s  R e 
se arch , V an cou ve r, B.C.

J o h n so n , L. an d  J. S .  C a m p b e ll.  1976. P ro d u c t io n  o f 
ch a r  ( S a l v e l i n u s  a l p l n u s  L.) In  the N a u y u k  L a k e  s y s 
tem  o f A rc t ic  C a n a d a  a n d  its e x p lo ita tio n  b y  the  
E sk im o . P ap e r pre sen te d  a t  the S e c o n d  E u ro p e a n  

Ic h th y o lo g y  C o n g r e s s ,  P a r is ,  F rance.

J o n e s , M . L. an d  J. D e n  Be ste . 1977. T u f t  Po int a n d  a d 
jacen t c o a s ta l a re as, f ish e r ie s  project. R ep o rt  to  Im 
perial O il Ltd., C a lg a ry , A lberta , 152 pp.

K alff, J. 1969. A rc t ic  lake  e c o sy s te m s .  IN : M. W .  H o ld - 
g a te  (ed.), A n ta rc t ic  E c o lo g y .  V o l.  2. A c a d e m ic  

P re ss , N .Y. 998 pp.

K alff, J. a n d  H. E. W e lch . 1974. P h ytop lan k to n  p ro d u c 
tion  in C h a r  Lake, a  natural po lar lake , and In  M eret- 
ta Lake, a  p o llu te d  polar lake, C o rn w a llis  Is lan d ,  
N o rth w e st  Territories. J. F ish . R e s .  B o a rd  Can . 

31(5):621-636.

K a lff, J., H. K lin g, S .  H. H o lm gre n , a n d  H. E. W e lch .  
1975. P h yto p lan k to n , p h y to p la n k to n  grow th , an d  
b io m a s s  c y c le s  in  an  u n po llu ted  a n d  in a  p o llu te d  
lake. V e sh . Internat. Verein. L lm no l. 19:487-495.

Keleher, J. J. 1967. T h e  n u m b e r of fish e rm e n  In  re la tion  
to  p ro d u ctio n  in th e  G reat S la v e  L a k e  w inter fishery, 
1957-1963. F ish . R e s .  B o ard  Can. T e ch . Rep. N o . 33.

Keleher, J. J. 1972a. G re a t S la v e  Lake: e ffe c ts  o f  e x p lo i
tation  o n  the sa lm o n id  co m m u n ity . J. F is h .  R es. 

B o ard  C a n . 29(6): 741-753.

Keleher, J. J. 1972b. Su p p le m e n ta ry  in fo rm a tio n  re
g a rd in g  e x p lo ita tio n  of G re a t  S la v e  Lake sa lm o n id  
co m m u n ity . F ish . R es. B o a rd  C an . Tech. R e p . N o. 

298.

Kende l, R. E., R. A. C . J o h n so n , U. L o b s ige r , a n d  M. D. 
Kozak. 1975. F is h e s  of th e  Y u k on  C o a s t,  B e au fo rt  
Se a . T e ch . Rep. N o . 6.

Kennedy, W . A. 1956. Th e  first ten y e a r s  of co m m e rc ia l 
f is h in g  o n  G reat S la v e  Lak e . F ish . R e s .  B o a rd  C an . 

Bu ll. N o . 107.

Lark in, P. A . 1977. A n  ep itaph  for the c o n c e p t  o f  m ax i
m u m  su s ta in e d  yield. T ra n s. A m e r. F ish .  S o c .  

106:1-11.

Law rence, M., S. D av ie s , G. C o llin s ,  F. H nytka, K . Kroe- 
ker, a n d  R. S ie . 1978. A  su rv e y  of a q u a t ic  re s o u rc e s  
o f the D is tr ic t  o f K e e w atin  and B o o th ia  P e n in su la .  
In terim  R epo rt fo r  the A rc t ic  Is la n d s  P ip e lin e  Proj
ect. F ish , and  M ar. Serv., M S  Report.

51



L ibosvareky , J. 1970. Su rve y  ca rr ie d  ou t a t L a c  La  
M artre, N o rth w e st  Territories, In  su m m e r  1969; and  
the e n ta n g lin g  c a p a c ity  o f g i l l  n e ts  o f  d ifferent 
tw ine, co lor, an d  a g e  w hen f is h in g  for w h ite f lsh  and  
lake  trout. F ish . R e s . B o ard  C a n .  Tech. R ep . N o. 180.

Lllley, J. W . 1975. A q u a t ic  re so u rc e s  d a ta  su m m a ry  for 
W illo w lak e  River, R iv e r  Be tw e e n  T w o  M o u n ta in s,  
H are  Ind ian , Travaillan t, a n d  R e n g le n g  R ivers, 
N.W .T. F is h  a n d  M a r. Serv., D a ta  Rep . Ser. No. 

CEN /D -75-6.

L iv in g sto n e , D . A. 1963. A la sk a , Y u k on , N o rth w e st  Ter
ritories, a n d  G re e n lan d . IN : D. G . Frey  (ed.), L im 
n o lo g y  o f N o rth  A m e rica . M a d is o n  Univ. M ise .  

P re ss , pp. 559-574.

M a c C a lla m , W . 1972. A rc t ic  c h a r  study. IN : A n n u a l R e 
port o f C h a r  Lak e  P ro ject P F 2 . C a n a d ia n  C o m m itte e  
of In te rn a tio n a l B io lo g ic a l P ro gra m . D ept, of Z o o 
logy, U n ive rsity  of To ron to . Toronto , O n tario , pp. 

67-73.

M ach n iak , K. 1975. T h e  e ffe c ts  of h yd roe lectric  d e 
ve lopm en t on  the  b io lo g y  o f  northern  f is h e s  (repro
d u c t io n  a n d  p o p u la t io n  d y n a m ic s ) III. Y e llo w  w a ll
eye ( S t l z o 8 t e d i o n  v l t r e u m  v l t r e u m  M itch lll). F ish , 
and  Mar. Serv., Tech. Rep. N o .  529.

M ach n iak , K. 1977. In v e s t ig a t io n s  of the  f ish e r ie s  re
s o u rc e s  In  la k e s  in th e  v ic in ity  of the Y a -Y a  gravel 
esker. R ep o rt  b y  A q u a t ic  E n v iro n m e n ts  L im ited  for 
D ep artm en t of In d ia n  and N o rth e rn  A ffa irs . 105 pp.

M a lo n e y , J. E., a n d  F. H . Jo h n so n . 1957. L ife  h is to r ie s  
an d  In te rre la t io n sh ip s  of w a lle y e  an d  ye llo w  perch, 
e sp e c ia lly  d u r in g  th e ir  first su m m e r  in  tw o M in 
n e so ta  la ke s. T ran s. Am er. F ish . S o c .  85:191-202.

M ann , G . J. 1974. L ife  h istory  ty p e s  o f  the  le ast c i s c o  
( C o r e g o n u s  s a r d l n e l l a ,  V a le n c ien n es), in the Y u k o n  
Territory N o rth  S lo p e  and e a ste rn  M a ck e n z ie  R iver  
D e lta  d ra in age . M .S c .  T h e s is ,  Dept, o f Z o o lo g y ,  U n i
ve rs ity  of A lberta , E d m o n to n .

M a rsh a ll, K. E . 1977. A  b ib lio g ra p h y  o f the A rc t ic  char, 
S a l v e l i n u s  a l p l n u s  (L.) c o m p le x  to 1976. F ish , and  

M ar. Serv., Tech. R ep . No. 621.

M arsh a ll,  K. E., a n d  J. J. Keleher. 1970. A  b ib lio g ra p h y  
of th e  lake  trout, C r l s t i v o m e r  n a m a y c u s h  (W albaum ) 
1929-1969. F ish . R e s .  Bo ard  C an . T e ch . Rep. No. 

176.

M artin , N. V. 1960. H o m in g  beh av io u r  in sp a w n in g  lake  

trout. C a n . F ish . C u lt. 25:3-6.

M cC a rt ,  P. J., an d  P. C .  C ra ig . 1971. M e r is t lc  d iffe r
e n c e s  be tw een  a n a d ro m o u s  an d  fre sh w ater-re si
d e n t A rc t ic  c h a r  ( S a l v e l i n u s  a l p l n u s )  in  the S a g a -  
van irtok  R ive r  d ra in age , A la sk a .  J. F ish . R es. B o ard  

C a n . 28:115-118.

M c C art, P. J., P. C . C ra ig ,  and H . Bain. 1972. R eport on  
f ish e r ie s  in v e s t ig a t io n s  in the  Sa g a v an ir to k  R iver  
a n d  n e igh b o r in g  d ra in a ge s . R eport to the A ly e sk a  
P ip e lin e  Se rv ic e  C o m p a n y , Be llevue, W a sh in g to n .  

83 pp.

M c C a r t ,  P. a n d  H. B a in . 1974. A n  iso la te d  p o p u la t io n  o f  
A rc t ic  c h a r  ( S a l v e l i n u s  a l p l n u s )  In h ab it in g  a  w arm  
m inera l sp r in g  a b o v e  a  w aterfa ll a t C a c h e  C reek, 
N o rth w e st  Territories. J. F ish . R e s .  B o a rd  C an .  

31(8):1408-1414.

M c C a r t ,  P. an d  P. C . C ra ig . 1973. L ife  h isto ry  o f  tw o  
iso la te d  p o p u la t io n s  of A rc t ic  c h a r  ( S a l v e l i n u s  a l 

p l n u s )  in sp r in g  fed  tr ib u ta r ie s  of th e  C a n n in g  River, 
A la sk a . J. F ish . R e s .  B o ard  C an . 30:1215-1220.

M c C a rt , P. J., F. F. G rave s, R. G reen , D. M udry, P. T. P. 
T su i,  a n d  G . J. M a n n . 1976. In v e s t ig a t io n s  o f the  
a q u a t ic  re so u rc e s  In  the T a g lu -R ic h a rd s  Is la n d  an d  
P a r s o n s  Lake  a re as, N .W .T. A q u a t ic  E n v iro n m e n ts  

L im ited.

M a c L e o d , R. H. 1973. A  f ish  m ark e tin g  s tu d y  N o rth 
w e s t  Territories. F re sh w a te r  F ish  M a rk e t in g  C o r 

poration , W in n ip e g .

M c P h a il,  J. D. 1961. A  sy s te m a t ic  s tu d y  of th e  S a l 

v e l i n u s  a l p l n u s  co m p le x  in  N o rth  A m e rica . J. F ish . 

R e s . B o a rd  C an . 18(5):793-816.

M c P h a il,  J. D., a n d  C . C. L in d se y . 1970. F re sh w a te r  
f is h e s  o f  northw este rn  C a n a d a  a n d  A la sk a .  F ish . 

R e s .  B o a rd  C an . Bu ll. N o. 173.381 pp.

M ille r, R. B. 1947. G re a t B e a r  Lake. IN :  N o rth  W e s t  
C a n a d ia n  F ish e r ie s  S u rv e y s  in 1944-1945. F ish .  R e s. 

B o a rd  C a n . Bu ll. 72:94 pp.

M ille r, R. B . 1949. P re lim in a ry  b io lo g ic a l su rv e y s  o f  
A lb e rta  w a te rsh e d s, 1947-1949. A lb e rta  D ept, o f  

L a n d s  a n d  F o re sts .  139 pp.

M ille r, R. B. 1956. T h e  c o lla p s e  and recovery  o f  a  sm a ll 
w h ite f ish  fishery. J. F ish . R es. B o a rd  C a n . 13(1): 

135-146.

M ille r, R. B. and  K ennedy . 1948. O b s e rv a t io n s  on  the  
lake  trout of G re a t B e ar  Lake. J. F ish . R e s . B o ard  

C a n . 7(4):176-189.

M ilto n  F ree m an  R e s e a rc h  L im ited . 1976. In u it  land  
u s e  an d  o c c u p a n c y  project, Vo l. I. Dept, o f  S u p p ly  
a n d  Se rv ic e s, O ttaw a . 263 pp.

M in n s ,  C. K. 1977. L im n o lo g y  of s o m e  lak e s o n  True- 
love  Low land . IN : L. C . B l i s s  (ed.), T ru e love  Lo w lan d ,  
D e von  Is lan d , C a n ad a : a  h igh  a rc t ic  e c o sy s te m .  
U n ive rs ity  of A lb e rta  P re ss ,  E d m o n to n . 714 pp.

M o rse ll,  J. W . 1970. F o o d  h a b it s  and  gro w th  o f  yo u n g -  
of-the-year w a lle y e s  from  E s c a n a b a  Lake. P re lim i
nary  Report. D ept. Nat. R e s o u r c e s  W is., R e s .  Dept. 
56:14 pp.

M u th , K. M . 1969. A g e  and  g ro w th  o f b road  w h ite fish ,  
C o r e g o n u s  n a s u s ,  in the  M a c k e n z ie  and C o p p e r-  
m in e  rivers, N .W .T. J. F ish . Res. B o a rd  C a n . 26(8).

Percy, R. 1975. F is h e s  of th e  outer M a c k e n z ie  Delta. 
B e au fo rt  S e a  Te ch . Rep. N o .  8.

52



Percy, R., W . E ddy , a n d  D. M u n ro . 1974. A n a d ro m o u s  
a n d  fre sh w ate r  f is h  o f  the o u te r  M a c k e n z ie  D e lta . 
In terim  R ep o rt  of the  B e au fo rt  S e a  P ro ject S tu d y  B2. 
51 pp.

Pow er, Q. 1978. F ish  p o p u la t io n  stru ctu re  in A rc t ic  
lakes. J. F ish . R e s. B o a rd  C a n .  35(1):53-59.

R a w so n , D. S .  1960. A  lim n o lo g ic a l c o m p a r iso n  of 
tw elve  la rge  la k e s  in north S a sk a tc h e w a n . L lm no l. 
a n d  O c e a n o g .  5(2): 195*211.

R a w so n , D. S .  1961. T h e  lake trout of L a c  L a  R o n g e ,  
S a sk a tc h e w a n . J. F ish . R e s. B o ard  C a n . 18(3):423- 
462.

R ig le r, F. H. 1974. C h a r  Lak e  project. C a n a d ia n  C o m 
m ittee for the In te rn a tio n a l B io lo g ic a l P rogram , 
F in a l R ep o rt  PF-2.

R o e de l, P. M . 1975. A  su m m a ry  a n d  crit ique  o f  the s y m 
p o s iu m  o n  o p t im u m  s u s ta in a b le  yield. S p e c ia l P u b l. 
N o . 9, Am er. F ish . S o c .  pp. 79-89.

Sc h in d le r, D. W . 1972. P ro d u c t io n  of p h y to p lan k to n  
a n d  z o o p la n k to n  in C a n a d ia n  Sh ie ld  Lak e s. IN : Z. 
K ajak  an d  A . H illb r ic h t-llk o w sk a  (eds.), P roc. of the  
IB P - U N E S C O  S y m p o s iu m  o n  P rod u ctiv ity  P ro b le m s  
o f F re sh w a te rs. W a rszaw a -K rak o w . pp. 311-331.

S c o tt ,  W . B., a n d  E. J. C ro s s m a n .  1973. F re sh w a te r  
f is h e s  o f C a n a d a . F ish . R es. B o a rd  C a n . Bu ll. 184.

Sek erak , A., a n d  F. G rave s. 1975. In v e st iga t io n  of 
aq u a t ic  re so u rc e s  a lo n g  p ro p o se d  P o la r  G a s  p ip e 
line  rou te s north  o f S p e n c e  B ay , N.W .T. Report to  
P o la r  G a s  P ip e lin e  Ltd., To ron to . 185 pp.

Sek erak , A. D., D. T h o m so n , H. Ba in , a n d  J. A crem an . 
1975. S u m m e r  su rv e y s  of th e  m arine e c o lo g y  of 
C re sw e ll B ay , S o m e r s e t  Is la n d , and  A s s is t a n c e  B ay , 
C o rn w a llis  Is lan d , N.W .T. R e p o rt  prepared  for P o la r  
G a s  P ro ject by L .G .L. Ltd.

S in c la ir , S., S .  T ra ch te n b e rg  a n d  M . L. B e ckfo rd . 1965. 
A  p re lim inary  report o n  a lternative  m e th o d s  fo r an  
e ffic ie n t o rga n iz a tio n  of the  prim ary c o m m e rc ia l 
fishery, the  D is tr ic t  o f  M acken z ie , N o rth w e st T e r 
ritories. Part A: O rg an iz a t io n  o f the prim ary c o m 
m erc ia l f ish e ry  in the  D is tr ic t  o f M acken z ie . F ish ,  
a n d  Mar. Se rv . M S  Report.

S in c la ir , S., S .  T rach tenberg , a n d  M . L. B e ckfo rd . 1967. 
P h y s ic a l a n d  e c o n o m ic  o rgan iza tio n  o f  the  fish e r ie s  
o f the D is tr ic t  o f M a ck e n z ie , N.W .T. F ish . R e s .  
B o ard  C an . Bu ll. N o . 158.

S lo b o d k in , L. B. 1962. G ro w th  a n d  regu la tion  o f a n im a l 
p o p u la t io n s. Holt, R inehart a n d  W in sto n . N e w  York.

Sm ith , D. G. U ndated . T h e  M a ck e n z ie  D e lta  d o m e st ic  
e c o n o m y  o f  the n ative  p e o p le s. M D R P -3 . N orthern  
C o o rd in a t io n  and  R e se a rc h  Center, Dept, of In d ian  
A ffa ir s  an d  N o rthe rn  D eve lopm e nt, O ttaw a.

Sm ith , L. L ,  Jr., and  L. W . K re fting. 1953. F lu c tu a t io n s  
in p ro d u ctio n  an d  a b u n d a n c e  of co m m e rc ia l s p e 
c ie s  in the R e d  L ak e s, M in n e so ta , w ith sp e c ia l refer

e n c e  to c h a n g e s  in the w a lle ye  pop u la t io n . T rans. 
A m er. F ish . S o c .  83:131-160.

S o p u c k ,  R. D. 1977. T h e  A rc t ic  c h a r  fish e ry  o f  the 
S y lv ia  G r in n e ll R iver, N o rth w e st  T erritories, In  1976. 
F ish , and  M ar. Serv., W in n ip e g . M S  Report.

Sp ru iee , W . M . 1952. Th e  A rc t ic  ch a r  o f  the w e st c o a s t  
of H u d s o n  Bay. J. F ish . R e s . B o a rd  C a n . 9 (1 ) :M 5 .

S t a t is t ic s  C a n ad a . 1971-1975. F ish e r ie s  s t a t i s t ic s  of 
C a n ad a : O n tario , Prairie  P ro v in ce s, a n d  N o rth w e st  
Territories. In fo rm a tio n  C a n a d a  5-3305-742.

Ste in, J. N.. C . S . J e s s o p ,  T. R. P o rte r a n d  K. T. J. 
C h an g -Ju e . 1973. E va lu a tio n  o f  the  f is h  re so u rc e s  of 
the M a c k e n z ie  Va lley . Vo l. I. T a s k  F o rc e  o n  N orthern  
O il D e ve lo p m e n t Rep. N o . 73-1. In fo rm a tio n  C a n a d a  
Cat. N o. F s  37-193/1-1.

T a sk  F o rc e  o n  F ish e r ie s  D e ve lo p m e n t. 1972. W h e re  To  
N o w ?  F ish e r ie s  d e ve lo p m e n t in th e  N o rth w e st  Ter
ritories. R e p o rt  o f the  Federa l-Territoria l T a sk  
Force, Y e llow kn ife , N.W .T. V o l. M il.

T h o m p so n , J. A. G . 1957. O n  th e  e c o lo g y  o f  the  A rc t ic  
c h a r  ( S a l v e l l n u s  a l p l n l s  L.) o f  N e tt ill in g  Lake, B a ffin  
Is la n d , N.W .T. M c G il l  U n ive rsity . M .S c .  T h e s is .  58
pp.

V illie rs, D. 1968. T h e  centra l M a ck e n z ie , a n  a re a  e c o 
n o m ic  survey. Dept, o f  In d ia n  A ffa ir s  a n d  N orthern  
D eve lopm e n t, O ttaw a.

W e a g le , K. V., a n d  R. A. C a m e ro n . 1974. T h e  Im p a c t  of 
the S tru tt  Lak e  H y d ro  P ro ject o n  th e  S n a re  River, 
N.W .T. F ish , a n d  M ar. Serv., Tech. Rep . Ser. No. 
CEN/T -74-4.

W e lch , H. E., an d  J. Ka lff. 1974. B e n th ic  p h o to sy n 
th e s is  an d  re sp ira tion  in C h a r  Lake. J. F ish . Res. 
B o a rd  C an . 31(5): 609-620.

W ith ler, R. E. 1976. A  review  o f  the literature  c o n c e rn 
ing d o m e s t ic  f ish e r ie s  a s s o c ia te d  w ith  p ro p o se d  
g a s  p ip e lin e  ro u te s in the M a c k e n z ie  R ive r valley. 
R e p o rt  to C a n a d ia n  A rc t ic  G a s  S tu d y  L im ited, C a l
gary, A lberta, 39 pp.

W o lfo rth , J. R. U ndated. Th e  M a c k e n z ie  D e lta  —  Its  
e c o n o m ic  b a se  an d  deve lopm ent. M D R P -L .  N o rth 
ern C o o rd in a t io n  an d  R e se a rc h  C enter, Dept, o f  In 
d ian  A ffa ir s  and  N orthern  D e ve lop m e n t, O ttaw a.

W o n g , B . and  T. W h illa n s. 1973. L im n o lo g ic a l a n d  b io 
lo g ic a l su rve y  o f H o ttah  Lake, N o rth w e st  Terri
tories. F ish  an d  M ar. Serv., Tech. Rep. S e r ie s  No. 
CEN/T-73-6.

53



BIOGRAPHICAL SKETCHES

Dr. P . J. M c C a r t  o b ta in e d  h is  Ph . D. d e gre e  in Z o o lo g y  fro m  the  
U nive rsity  o f  B r it ish  C o lu m b ia .  H e  h a s  been, at v a r io u s  t im es, a  
S c ie n t is t  w ith  the F ish e r ie s  R e s e a rc h  B o a rd  o f C a n a d a  a n d  a  le c 
turer at the  u n iv e rs it ie s  of R e g in a  a n d  C a lg a ry . Dr. M c C a r t ’s  e x 
perience  w ith  northern  f ish  p o p u la t io n s  b e g a n  in 1964. S in c e  that 
tim e  he h a s  co n d u c te d  s tu d ie s  of f is h e s  in fre sh w ate r  a n d  n ear-' 
sh o re  m arine  h a b ita ts  th ro u gh o u t the  N o rth  A m e r ic an  A rc t ic  in 
c lu d in g  A la sk a , the  Y u k o n  and  N o rth w e st  Territories, an d  northern  
Labrador. S in c e  1972, Dr. M c C a r t  h a s been  P re sid e n t a n d  P r in c ip a l 
C o n s u lta n t  o f  A q u a t ic  E n v iro n m e n ts  L im ited , a  b io lo g ic a l c o n 
su lt in g  firm  in C a lg a ry , A lberta.

Mr. J . Den  B e s te  rece ived  h is  B .S . d e g re e  in W ild life  B io lo g y  from  
W a sh in g to n  S ta te  University. W h ile  a n  e m p lo ye e  o f A q u a t ic  E n 
v iro n m e n ts L im ited, h e  had e x te n sive  exp e rie n ce  in f ish e r ie s  
s tu d ie s  in the north  in c lu d in g  th e  A la sk a n  N o rth  S lo p e ;  the n orth 
ern Y u k o n  Territory; the  M a ck e n z ie  D e lta , T u k to y a k tu k  P e n in su la ,  
and  B a ffin  Is lan d , N.W .T.; and  northern  Labrador. M r. D e n  B e s te  is  
currently  e m p lo ye d  by  the A la s k a  P ro ject D iv is io n  o f  the A lb e rta  
Q a s  T runk L ine  C o m p a n y  L im ited .

54



SCIENCE ADVISORY BOARD OF THE NORTHWEST TERRITORIES  
BOARD MEMBERS

Chairman
Or. Om ond M. Solandt,
R.R. No. 1,
Bolton, Ontario.
LOP 1A0.

Albert Canadien,
Fort Providence, N.W.T.
XOEOLO.

Or. W illiam A. Fuller,
Department of Zoology,
The Unlveralty of Alberta,
Edmonton, Alberta.
T8G2E9.

Mr. Frank Hansen,
Hansen Petroleum Products Limited, 
P.O. Box 1039,
Inuvlk, N.W.T.
X0E0T0.

Dr. J.A. Hiides,
Northern Medical Unit,
Faculty of Medicine,
The University of Manitoba,
750 Bannatyne Avenue,
Winnipeg, Manitoba.
R3E0W 3.

Vice-Chairman  
Dr. Walter O. Kupsch,
Department of Geological Sciences, 
University of Saskatchewan, 
Saskatoon, Saskatchewan. 
S7N0W 0.

Mr. Mike Kusugak,
Rankin Inlet, N.W.T.
XOCOGO.

Mr. R.W. Spence,
Exploration Superintendent,
Giant Yellowknife M ines Ltd., 
Yellowknife, N.W.T.
X1A2M2.

Mr. Don L. Stewart,
Science Adviser,
Government of the N.W.T., 
Yellowknife, N.W.T.
X1A2L9. ■ * '  —

ST A F F  A N D  O F F IC E S

Executive Secretary 
Mr. Ben A. Hubert,
P.O. Box 1617, 
Yellowknife, N.W.T. 
XOE1HO.

Telephone (403) 873-7592 
Telex 034-45528

5 5




