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ABSTRACT 

Corkum, L.D., and P.J. McCart. 1981. A  rev iew 
o f  t h e  f i s h e r i e s  o f  t h e  Mackenzie D e l t a  and 
nearshore Beau fo r t  Sea. Can. MS Rep. F i sh .  
Aquat. Sc i .  1613: v  + 55 p.  

T h i s  s tudy i s  a  rev iew of  f i s h e r i e s  i n  t h e  
Mackenzie De l t a  and nearshore Beau fo r t  Sea w i t h  
emphasis on commercial, domest ic and s p o r t  
ha rves ts .  Recommendations f o r  f i s h e r y  manage- 
ment and f u t u r e  research needs a re  o u t l i n e d .  An 
annota ted b i b l i o g r a p h y  i s  a l s o  presented f o r  f i s h  
resources i n  t h e  s tudy  area.  

O f  t h e  63 species o f  f i s h  r e p o r t e d  i n  t h e  
s tudy  area, o n l y  17 a r e  impor tan t  f o r  comnlercial, 
domest ic o r  s p o r t  f i s h i n g .  Broad w h i t e f i s h  
(Corsgontcs nasusl, humpback o r  l a k e  w h i t e f i s h  
(C. clupeaformisl , A r c t i c  c i s c o  (C. autmaZisl , 
l e a s t  c i s c o  (C. sardinella) , inconnu (Stenodus 
ieucicktkysl, A r c t i c  c h a r r  (SaZveZinus alpinusl, 
l a k e  c h a r r  (S. namaycushl, n o r t h e r n  p i k e  (Esox 
Luciusl, and bu rbo t  (Lota lotal a r e  t h e  most 
abundant f reshwater  f i s h e s .  Fourhorn s c u l p i n  
(Myoxocephalus quadricomis) a r e  t h e  most abun- 
dan t  marine f i s h  o f  t h e  Beaufor t  Sea. 

Commercial f i s h i n g  i s  t h e  h a r v e s t  o f  f i s h  
f o r  expo r t  markets o r  l o c a l  s a l e .  Commercial 
f i s h i n g  r e g u l a t i o n s  a r e  designed t o  p rov ide  
f ishermen w i t h  reasonable catches w h i l e  prevent -  
i n g  o v e r f i s h i n g .  The Mackenzie De l ta ,  Cambridge 
Bay and t h e  Hornaday R i v e r  have been t h e  t h r e e  
main cen t res  f o r  commercial f i s h i n g  w i t h i n  t h e  
reg ion .  A1 though t h e r e  i s  some i n t e r e s t  i n  
commercial f i s h i n g  f o r  P a c i f i c  h e r r i n g ,  t h e i r  
d i s t r i b u t i o n  and r e l a t i v e  abundance i n  t h e  
Beau fo r t  Sea i s  unknown. Broad w h i t e f i s h  and 
A r c t i c  c h a r r  a r e  t h e  major  commercial f i s h  
species i n  t h e  s tudy area.  

Several yea rs  o f  commercial f i s h  ha rves t  
data  f o r  t h e  Mackenzie D e l t a  and Cen t ra l  A r c t i c  
r e g i o n  a re  presented i n  t h e  r e p o r t .  I n f o r m a t i o n  
on domest ic f i s h  catches and l o c a l  commercial 
sa les  i s  presented f o r  t h e  Mackenzie D e l t a  and 
ad jacen t  areas f o r  1978 t o  1980. The domest ic 
ha rves t  f o r  1978 t o  1980 rep resen ts  79 t o  83% of 
t h e  t o t a l  f i s h  ha rves t  i n  t h e  Mackenzie D e l t a .  

The s t reng ths  and weaknesses o f  t h e  a v a i l -  
a b l e  i n f o r m a t i o n  d e s c r i b i n g  commercial, domest ic 
and s p o r t  f i s h e r i e s  a r e  discussed. I n  a l l  these 
areas, a  g r e a t  deal  needs t o  be done i f  t h e r e  i s  
t o  be an adequate b a s i s  f o r  management as f i s h e r -  
i e s  i n  t h e  s tudy  area become more i n t e n s i v e  i n  
f u t u r e .  

Recommendations a r e  made f o r  f u t u r e  s tud ies  
which w i l l  p rov ide  t h i s  data  base. These i n c l u d e  
d e t a i l e d  s t u d i e s  o f  domestic, commercial and 
s p o r t  f i s h e r i e s ,  as w e l l  as s t u d i e s  designed 
t o  d i f f e r e n t i a t e  s tocks  o f  f i s h e s  which e n t e r  
va r i ous  f i s h e r i e s  and an assessment o f  t h e  
mar ine f i s h  resources.  

Key words: annota ted b i  b l  ioqraphy;  c a t c h / e f f o r t ;  
ca t ch  s t a t i s t i c s ;  commercial f i s h i n g ;  
domest ic f i s h i n g ;  f i s h e r y  management; 
s p o r t  f i s h i n g .  

Corkum, L.D., and P.J. McCart. 1981. A  rev iew  
o f  t h e  f i s h e r i e s  o f  t h e  Mackenzie D e l t a  and 
nearshore Beau fo r t  Sea. Can. MS Rep. F ish .  
Aquat. Sc i .  1613: v  + 55 p .  

La presente  etude p o r t e  s u r  l a  pOche dans l e  
l e  Mackenzie D e l t a  e t  l e s  regions c a t i e r e s  de 
l a  Beau fo r t  Sea e t  p l u s  p a r t i c u l i e r e l n e n t  su r  l e s  
pOches colnmerciale, f a m i l i a l e  e t  s p o r t i v e .  On y  
f a i t  des recommandations concernant 1  'am@nagement 
des pOches e t  l e  beso in  de f a i r e  de l a  recherche 
a 1  ' a v e n i r .  L ' e t u d e  comprend auss i  une b i b l i o -  
g raph ie  annotee s u r  l e s  ressources h a l i e u t i q u e s  
de l a  r e g i o n .  

Seulement 17 des 63 especes re levees  dans 
l a  zone e tud iee  p resen ten t  de 1  ' impor tance pour 
l e s  peches comnerciale,  f a m i l i a l e  ou s p o r t i v e .  
Les poissons d ' e a u  douce l e s  p l u s  abondants sont  
l e  coregone t s c h i  r (Coregonus nasusl , l e  grand 
coregone (C. clupeaformis) , l e  c i  sco a r c t i q u e  (C. 
autwmzalis) , l e  c i  sco sard ine1 l e  (C. sardinellal , 
1  ' inconnu (Stenodus Eeucichthys) , 1  'ombl e  cheval  i e r  
(Salvelinus alpinusl, l e  t o u l a d i  (S. namaycush), 
l e  grand b roche t  (Esox Zuciusl, e t  l a  l o t t e  (Lota 
lotal. Quant au chabot de pro fondeur  (Myoxoceph- 
alus quadricomis), c ' e s t  l e  po isson d 'eau sa lee 
l e  p l u s  commun de l a  Beau fo r t  Sea. 

La pgche commerciale peut  E t r e  d e f i n i e  
comme l a  capture  du po isson pour l ' e x p o r t a t i o n  
ou l a  vente s u r  l e  marche l o c a l  . Les l o i  s  q u i  l a  
r e g i s s e n t  son t  concues pour pe rme t t re  l a  p r i s e  de 
quan t i  t e s  r a i  sonnables de p o i  sson e t  empgcher l a  
s u r e x p l o i  t a t i o n .  Les t r o i  s  p r i n c i p a u x  cen t res  de 
peche commerciale de l a  r e g i o n  son t  l e  Mackenzie 
De l t a ,  Cambridge Bay e t  l a  Hornaday R i v e r .  Le 
hareng du P a c i f i q u e  presente  auss i  un c e r t a i n  
i n t e r e t  pour l a  peche commerciale, mais son nombre 
e t  sa d i s t r i b u t i o n  dans l a  Beau fo r t  Sea demeurent 
inconnus. Le coregone t s c h i r  e t  1  'omble c h e v a l i e r  
son t  l e s  especes l e s  p l u s  impor tantes  pou r  l a  
pFche commerciale dans l a  reg ion .  

C e t t e  etude f o u r n i t  egalement des donnees, 
r e p a r t i e s  s u r  p l u s i e u r s  annees, concernant l a  
pcche commerciale dans l e  Mackenzie D e l t a  e t  l a  
reg ion  de 1  ' a r c t i q u e  c e n t r a l  a i n s i  que des donnees 
s u r  l a  pOche f a m i l i a l e  e t  l a  vente s u r  l e  marche 
l o c a l  dans l e  d e l t a  e t  l e s  reg ions  avo i s i nan tes  de 
1978 a 1980. Pendant c e t t e  pe r i ode ,  l e s  p r i s e s  
ef fectuees pour  l a  peche f a m i l i a l e  rep resen te ren t  
de 79% a 83% de l a  r e c o l t e  t o t a l e  dans l e  
Mackenzie De l t a .  

Le r a p p o r t  e t u d i e  auss i  l a  v a l e u r  des 
donnees don t  on dispose ac tue l lement  s u r  l e s  
pOches commerciale, f a m i l i a l e  e t  s p o r t i v e .  En 
e f f e t ,  d'enormes progres  r e s t e n t  a accompl i r  dans 
ce domaine s i  l ' o n  veut  que l e s  d e c i s i o n s  r e l a t -  
i v e s  a l a  g e s t i o n  s ' appu ien t  su r  une i n f o r m a t i o n  
v a l a b l e  au f u r  e t  3 mesure que l a  pOche a c q u i e r t  
de 1  ' impor tance dans l a  reg ion .  

Des recommandations son t  f a i t e s  pour que 
l ' o n  fasse des etudes q u i  s e r o n t . l a  source de 
c e t t e  i n f o r m a t i o n ,  notamment des etudes exhaust -  
i v e s  concernant l e s  peches f a m i l i a l e ,  commerciale 
e t  s p o r t i v e ,  a i n s i  que des etudes ayant  pour b u t  
de determiner  l e s  s tocks  de po isson que comportent 



l e s  d i f f e r e n t e s  peches, e t  une evaluat ion des 
ressources hal ieut iques en eau salee.  

Mots-cles: b i  b l  iographie annotee; p r i s e s / e f f o r t ;  
s ta t i s t iques  de capture; peche 
f a m i l i a l e ;  amenagement des pcches; 
peche spor t i ve .  





INTRODUCTION 

The Northwest T e r r i t o r i e s  (NWT)(Fig. 1 )  
encompass a  t o t a l  su r face  area o f  3  376 698 km2 
o f  which f reshwa te r  areas c o n s t i t u t e  132 092 km2 
(Mackay 1963). Great Bear Lake ( 3 1  080 km2 ) i s  
t h e  l a r g e s t  l a k e  i n  t h e  reg ion .  The Mackenzie 
R i v e r  (F ig .  2 ) ,  t h e  l a r g e s t  r i v e r  i n  Canada, f l o w s  
1 800 km f rom Great Slave Lake t o  t h e  Beau fo r t  Sea 
w i t h  a  dra inage area o f  1.84 x  l o 5  km2 (Mackay 
1963). 

The p r o d u c t i v i t y  o f  f r eshwa te r  areas i n  t h e  
n o r t h  i s  low compared t o  waterbodies w i t h i n  t h e  
temperate reg ion .  Nor thern  f reshwater  f i s h e s  a r e  
c h a r a c t e r i z e d  by s low growth,  l a t e  m a t u r i t y ,  and 
l o n g  l i f e  (McCart and Den Beste 1979). Slow growth 
o f  n o r t h e r n  f i s h  i s  n o t  always e v i d e n t  t o  
f i shermen c a t c h i n g  t rophy -s i ze  f i s h  i n  p r e v i o u s l y  
u n e x p l o i t e d  lakes.  Since n o r t h e r n  f i s h  have l o n g  
1  ives ,  t h e i r  t o t a l  biomass, a l though q u i t e  l a rge ,  
rep resen ts  s t o r e d  p r o d u c t i o n  accumulated gradua l  1  y  
over many years .  The r a t e  o f  energy s t o r e d  i n  
gonads i s  a l s o  s low r e s u l t i n g  i n  f i s h  popu la t i ons  
which mature l a t e r  and which spawn once every  2, 3, 
o r  4  years,  r a t h e r  than y e a r l y  (McCart and 
Den Beste 1979). 

F i s h  p r o d u c t i v i t y  i s  a l s o  lower  i n  t h e  
Precambrian S h i e l d  than i n  t h e  sur round ing 
sedimentary reg ions .  Chemical c h a r a c t e r i s t i c s  o f  
watersheds d i f f e r  depending on t h e  geo log i ca l  
r e g i o n  i n  which they occur  (L i v i ngs tone  1963). 
W i t h i n  t h e  NWT, t h e r e  a re  two types o f  bedrock, 
igneous rock  o f  t h e  Precambr ian.Sh ie ld  and 
sedimentary rock  ( F i g .  3 ) .  Waters w i t h i n  o r  
d r a i n i n g  l a n d  w i t h i n  t h e  S h i e l d  a re  low i n  
d i sso l ved  s o l i d s  and p r o d u c t i v i t y .  Waters 
o r i g i n a t i n g  w i t h i n  o r  d r a i n i n g  sedimentary reg ions  
(e.g., t h e  Mackenzie Va l ley ,  A r c t i c  c o a s t l i n e ,  and 
A r c t i c  I s l a n d s )  have r e l a t i v e l y  h i g h e r  l e v e l s  o f  
d i sso l ved  s o l i d s  and a r e  more p roduc t i ve .  

Th is  s tudy examines t h e  f i s h  resources i n  t h e  
Mackenzie De l t a  and t h e  c o a s t l i n e  o f  t h e  Beau fo r t  
Sea. We have i nc luded  f i s h  data  f rom t r i b u t a r i e s  
o f  t h e  Mackenzie R i ve r  south  o f  t h e  De l ta ,  A r c t i c  
Red and Tree r i v e r s ,  and f rom l e n t i c  areas t o  t h e  
e a s t  and west as p a r t  o f  t h e  De l ta  r e g i o n  (F ig .  4 ) .  
It i s  p o s s i b l e  t h a t  areas o f  c o a s t l i n e  w i t h i n  t h e  
Cent ra l  A r c t i c  ( F i g .  5, Region I V )  a re  u t i l i z e d  by 
f i s h  popu la t i ons  o f  t h e  Beau fo r t  Sea d u r i n g  some 
pe r i ods  o f  t h e i r  l i f e  h i s t o r y .  

The Mackenzie De l t a  serves as a  passageway 
f o r  anadromous f i s h  species,  a  l o c a l e  f o r  r e s i d e n t  
f i s h ,  and as a  spawning s i t e  f o r  o t h e r  f i s h  species.  
Because o f  t h e  myr iad o f  channels,  lakes, and 
r i v e r s  i n  t h e  De l ta ,  some o f  which a r e  very  deep 
(30 m), i t  i s  ex t remely  d i f f i c u l t  t o  assess f i s h  
popu la t i ons  i n  t h e  area. The a v a i l a b l e  da ta  on t h e  
d i s t r i b u t i o n ,  nu rse ry  areas, feed ing,  and w i n t e r i n g  
areas o f  anadromous, f reshwater ,  and mar ine f i s h e s  
which u t i l i z e  t h e  Mackenzie D e l t a  and Beau fo r t  Sea 
have been summarized by Slaney & Co. (1976) (Tab le  1 ) .  

Of 63 spec ies  o f  f i s h  r e p o r t e d  f o r  t h e  
Mackenzie De l t a  and Beau fo r t  Sea (Tab le  21, o n l y  17 
a r e  impor tan t  f o r  commercial, domestic, o r  s p o r t  
f i s h i n g  (Tab le  3) .  The most abundant f r eshwa te r  
f i s h e s  i n  t h e  area a r e  broad w h i t e f i s h  (Coregonus 
msus) ,  humpback o r  l a k e  w h i t e f i s h  IC. cZupea fomis l ,  

A r c t i c  c i s c o  ic. atctu~nnaZisi,  l e a s t  c i s c o  
(C. sard ine i la l  , inconnu (Stenudtts leucichthysl  , 
A r c t i c  c h a r r  (SaLveZinus a lp inus l  , 1 ake c h a r r  
IS. narnaycuslil , n o r t h e r n  p i k e  (Esox luc ius l  , and 
bu rbo t  (Lota Zotal.  

Fourhorn s c u l p i n  (Myoxocephalus quadricornis i  
a r e  t h e  most abundant marine f i s h  i n  o f f - s h o r e  
areas o f  t he  Beau fo r t  Sea (Bray 1975; Percy 1975; 
Slaney e t  a l .  1976; Byers and Kashino 1980). 
Other b r a c k i s h  o r  mar ine snec ies  i n c l u d e  s a f f r o n  
cod (EZeginus g r a c i l i s )  , A r c t i c  cod (Boreogadus 
sa ida l ,  s t a r r y  f 1 ounder (Piaticizthys s t e l l a t u s ) ,  
A r c t i c  f l o u n d e r  (L iopse t ta  gZaciaZis) ,  and P a c i f i c  
h e r r i n g  (CZupea harengusl.  The l a t t e r  occur  i n  
L i ve rpoo l  Bay and t h e  Eskimo Lakes (Bray 1975). 

Many n o r t h e r n  f i s h e s  ( A r c t i c  cha r r ,  A r c t i c  
c i sco ,  l e a s t  c i sco ,  broad and humpback 
w h i t e f i s h e s )  have anadromous popu la t i ons ,  i .e., 
t h e  f i s h  m i g r a t e  t o  sea and feed d u r i n g  t h e  
summer r e t u r n i n g  t o  f r eshwa te r  h a b i t a t s  i n  t h e  
f a l l  t o  spawn and ove rw in te r .  Anadromous f i s h  
species tend t o  u t i l i z e  t h e  nearshore coas ta l  
waters o f  t h e  Beau fo r t  Sea as f eed ing  areas o r  as 
pathways t o  f eed ing  l o c a t i o n s  (C ra ig  and McCart 
1976; Johnson 1977). Least  c i s c o  and A r c t i c  c h a r r  
o r i g i n a t i n g  f rom watersheds west o f  t h e  D e l t a  
f o rage  a long  t h e  Beau fo r t  Sea c o a s t l i n e  and do n o t  
e n t e r  f r eshwa te r  t r i b u t a r i e s  t h e r e  (C ra ig  and 
McCart 1976). I n  c o n t r a s t ,  some f i s h e s  (broad and 
humpback wh i te f i shes ,  l e a s t  c i s c o )  which leave t h e  
Mackenzie D e l t a  and m i g r a t e  e a s t  a long  t h e  
Tuktoyaktuk Pen insu la  u t i l i z e  t h e  c o a s t l i n e  as a  
passageway t o  f r eshwa te r  f o rage  s i t e s .  Several  
o f  t h e  watersheds a long  t h e  Tuktoyaktuk -la 
appear t o  be very  p r o d u c t i v e  i n  terms o f  t h e i r  
u t i l i z a t i o n  by these coreqonids as wmmer 
f eed inq  areas ( K .  Chang-Kue, persona l  
communication). M i q r a t o r v  runs o f  A r c t i c  c i s c o  
a l s o  occur  i n  L i v e r p o o l  Bay and t h e  Eskimo (Husky) 
L a ~ e s  ( W a y  1915). - 

l i t t l e  i s  known about l a k e  d w e l l i n g  
popu la t i ons  o f  t h e  Tuktovaktuk Peninsula;  however, 
r e c e n t  s t u d i e s  by t h e  Department o f  F i s h e r i e s  and 
Oceans, n o t  y e t  pub l ished,  w i  I 1  f u l f i l  t h i s  da ta  
gap (M. Lawrence, persona l  communication). 

I n f o r m a t i o n  on domest ic,  commercial, and 
s p o r t  f i s h  ha rves ts  has been s p o r a d i c a l l y  repo r ted .  
A1 though severa l  workers ( B i s s e t t  1967; Bar1 i shen  
and Webber 1973; Olesh 1979) have recorded t h e  
development o f  commercial f i s h i n g  i n  t h e  Mackenzie 
D e l t a  and da ta  on e x p o r t  ( o u t s i d e  o f  Canada) f i s h  
sa les  o f  t h e  Freshwater F i s h  Marke t i ng  Co rpo ra t i on  
a r e  main ta ined by t h e  Department o f  F i s h e r i e s  and 
Oceans, i n f o r m a t i o n  on l o c a l  sa les  i s  inadquate.  
P r i o r  t o  1978, few data  were a v a i l a b l e  f o r  domest ic 
f i s h  harvests .  Spor t  f i s h i n g  data  f o r  t h e  s tudy 
area a r e  ve ry  l i m i t e d .  I n  t h i s  r e p o r t  we p resen t  
t h e  c o l l a t e d  domest ic and commercial f i s h  data  
r e c e n t l y  c o l l e c t e d  by l o c a l  f i s h e r y  o f f i c e r s  i n  t h e  
Mackenzie De l t a .  

The purpose o f  t h i s  r e p o r t  i s  t o  p rov ide  a  
rev iew  o f  f i s h  resources o f  t h e  Mackenzie De l t a  
and nearshore Beau fo r t  Sea. The r e p o r t  i nc ludes  
an annota ted b i b l i o g r a p h y ,  documentation o f  
unpub l ished i n fo rma t i on ,  an a n a l y s i s  o f  commercial, 
domest ic,  and s p o r t  f i s h e r i e s ,  a  syn thes i s  o f  t h e  
















































































































