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The i c h t h y o p l  ankton of Tuktoyaktuk Har- 
bour ,  b1.Y.T. and ad jacen t  waters  o f  K u g m a l l i t  
Bay was sampled by n l a n k t o n  net(mesh s i z e  750 
km), d u r i n g  11 J u l y  t o  1.6 4ugust, 1992, t o  
determine species compos i t ion ,  abundance, d i s -  
t r i b u t i o n ,  and growth. There was a l s o  l i m i t e d  
sampl ing by e p i b e n t h i c  s l e d  and seine. Rainbow 
sme l t  (nsnerus mordax) was the  most abundant 
l a r v a  i n p l a n k t o ~ c a t c h e s  f rom the  harbour  
(9.1. 100 w 3 )  f o l l o w e d  by p a c i f i c  h e r r i n g  
( c lupea  harengus p a l l a s i )  (0.6.100 m-'1 and s  f 
~ o o ~ i ~ a c i l  i s )  (0.3-100 18-')1 
L a r v a l  s t a r r y  f l o u n d e r m c h t h y s  s t e l  l a t u s )  , 
lunpen ids -b l  a c t 1  i n e  p r i c k l e b a c k  (Acantho l  umpenus 
n a c k a y i )  and/or s lender  ee lb lenny  (Lumpenus 
m i ) ,  f ou rho rn  s c u l p i n  (Myoxocephalus qua- 
Xr icorn l 's )  . and A r c t i c  cod (Boreoaadus s a i X  - - . ,  
were a l s o  can tu red  w i t h i n  t h e  ha;bour.-y 
ra inbow smelt, P a c i f i c  h e r r i n g ,  f ou rho rn  s c u l l  
p i n ,  and A r c t i c  cod were ob ta ined  o u t s i d e  t h e  
harbour  i n  Y u g m a l l i t  Bay and sme l t  and h e r r i n g  
were f a r  l e s s  abuqdant than i n  t h e  harbour.  A 
p a r t i a l  temporal  sepa ra t i on  o f  l a r v a e  i n  t h e  
harbour  occurs  as a  r e s u l t  o f  d i f f e r e n t  spawning 
t imes.  Lumpenids, f ou r l l o rn  s c u l p i n ,  and gadids 
would appear f i r s t  i n  t h e  i c h t h y o p l a n k t o n  under 
t h e  i c e  f o l l o w e d  by ra inbow sme l t  and P a c i f i c  
h e r r i n g  a t  breakup and s t a r r y  f l o u n d e r  i n  Aug- 
u s t .  There was a l s o  s p a t i a l  sepa ra t i on  o f  l a r -  
vae v e r t i c a l l y .  i,lost ra inbow smel t ,  P a c i f i c  
h e r r i n g ,  and f o ~ l r h o r n  s c u l p i n  l a r v a e  were 
ob ta ined  f rom t h e  harbour  near  t h e  s u r f a c e  a t  
t h e  h i g h e r  temperatures and l ower  s a l i n i t i e s  
found above the  h a l o c l  i ne .  S a f f r o n  cod, s t a r r y  
f l ounder ,  and lumoenids were found i n  t h e  c o l d -  
e r ,  Inore s a l i n e  waters  o f  t h e  upper h a l o c l  i ne .  
The s i z e  o f  smel t ,  h e r r i n g ,  and s c u l p i n  a t  t he  
end o f  August Has s i m i l a r  t o  t h a t  r e p o r t e d  f o r  
o t h e r  areas i n  t h e  southern Beau fo r t  Sea. Taf- 
f r o n  cod grew ve ry  s low ly ,  reach ing  a  mean t o t a l  
l e n g t h  of on l y  7.5 mn by mid-August. Yean t o t a l  
l e n g t h  o f  s t a r r y  f l o u n d e r  i n  e a r l y  August was 
4.2 m. 

Key words: i ch thyop lank ton ;  l a r v a l  f i s h e s ;  
Q e a u f o r t  Sea; check l i s t ;  abundance; 
d i s t r i b u t i o n ;  growth. 
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t r a i n e a u  e t  d 'une seine. nans l a  p r i s e  n e t t e  
prP lev6e au f i l e t  d p l a n c t o n  dans l e s  eaux du 
p o r t ,  l e s  l a r v e s  d 1 6 p e r l a n  a rc -en -c ie l  (Osmerus 
mordax) domina ient  ( 8 , l  i nd i v . / 100  m~-~)pui~ - 
venaien t  l e  hareng du P a c i f i q u e  (Clupea l a rangus  
p a l l a s i  ) (0,G ind i v . / 100  r 3 )  et-Xi-Korue a r c -  
V ( E 1 e g i n u s  g r a c i l i s )  ( 0 , 3  i nd i v . / 100  r3). 
ldous avons egalement c a p t u r e  dans l e s  eaux du 
p o r t  des l a r v e s  de p l  i e  6 t o i l e e  ( P l a t i c h t h y s  
s t e l l a t u s ) ,  d '  Acantholumpenus mackayi e t  de 
lornpenie 61 an&-fibr- de cha- 
bo isseau 2 q u a t r e  c ~ ( r 1 y o x o c e p h a l u s  quadr i -  
c o r n i s )  e t  de sa ida (Boreogadus sa ida ) .  
trouvP que de 1  ' epe r lan  a r c - e n - c m  du hareng 
du P a c i f i q u e ,  du chaboisseau 1 q u a t r e  cordes e t  
de l a  sa ida hors  du p o r t ,  dans l a  b a i e  Kugmal- 
l i t; 1 ' 6 p e r l a n  e t  l e  hareng e t a i e n t  beallcoup 
moins abondants dans l a  ba ie .  Les l a r v e s  
n 'appara i ssen t  pas t o u t e s  en mCme temps, c a r  l e  
f r a i  se p r o d u i t  2 d i f f g r e n t e s  pe r iodes  se lon  l e s  
e s p k e s .  I 1  a p p a r a i t r a i  t d 'abo rd  des l a r v e s  
d lAcantho l  umpenus machayi , de chaboisseau 2 
qua t re  cornes e t  -ides dans l ' i c h t h y o -  
p l a n c t o n  sous l a  g lace,  p u i s ,  1 l a  debhc le  
v i e n d r a i e n t  l 1 6 p e r l a n  a r c - e n - c i e l  e t  l e  hareng 
du P a c i f i q u e  e t  e n f i n ,  en aodt ,  l a  p l i e  6 t o i -  
1  On a Pgalement observe une s e p a r a t i o n  spa- 
t i a l e  v e r t i c a l e  des l a r v e s .  La p l u p a r t  des l a r -  
ves d ' 6 p e r l a n  a rc -en -c ie l ,  de hareng du Pac i -  
f i q u e  e t  de chaboisseau 2 q u a t r e  cornes proven- 
a i e n t  des eaux s u p e r f i c i e l l e s  du p o r t  oG l a  
temperature  e s t  p l u s  @levee e t  l a  s a l i n i t E  p l u s  
f a i b l e  q u a i  1  ' h a l o c l i n e .  La morue du P a c i f i q u e ,  
l a  p l i e  g t o i l i i e ,  Acantholunpenus mackayi e t  l a  
lomp6nie 61 anc6e p rovena ien t  d e s x  pl11s 
f r o i d e s  e t  p l u s  sa lees de 1  ' h a l o c l i n e  super- 
i e u r e .  La t a i l l e  de 1  ' epe r lan ,  du hareng e t  du 
chaboisseau d l a  f i n  d ' a o d t  c o r r e s p o n d a i t  1 
c e l l e  des specimens mesur6s dans d ' a u t r e s  reg- 
i o n s  du sud de l a  lner de Beau fo r t .  La morue 
a r c t i  que se d6vel  oppai t t r 6 s  1  entement, sa 1  ong- 
ueur  t o t a l e  n l P t a n t  que de 7,5 mn d l a  mi-aoirt. 
Quant  1 l a  p l i e  e t o i l s e ,  sa longueur  t o t a l e  
moyenne B t a i t  de 4,2 m au debut d 'ao i i t .  

?. lots-cles:  i ch thyop lanc ton ;  po issons 1 l ' e t a t  
l a r v a i r e ;  mer de Beau fo r t ;  l i s t e ;  
abondance; d i s t r i b u t i o n ;  taux de 
cro issance.  

On a  Pchan t i  11 onn6 1  ' i c h t h y o p l a n c t o n  des 
eaux du p o r t  de Tuktoyaktuk (T.-du-N.-0.) e t  de 
l a  b a i e  ad jacen te  de K u g m a l l i t  au moyen d ' u n  
f i l e t  1 p lanc ton  ( m a i l l e  tie grosseur  750pn) du 
11 j u i l l e t  au 16 aod t  1982 pour  i d e n t i f i e r  l e s  
espPces qu i  l e  composent e t  dPterminer  l e u r  
abondance, l e u r  d i s t r i b u t i o n  e t  l e u r  taux de 
cro issance.  On a  6galement p rP lev6  quelques 
e c h a n t i l  l o n s  Gpibenth iques au moyen d ' u n  



INTRODUCTION 

T u k t o y a k t ~ ~ k  I ia rbour  i s  a  supo l y  base f o r  
hydrocarbon e x o l o r a t i o n s  i n  t h e  sou the rn  Beau- 
f o r t  Sea. There has been cons ide rab le  s h o r e l i n e  
development, vesse l  and barae t r a f f i c ,  and 
d redq inq  w i t h i n  t h e  harbour .  There have a l so  
been minor  o i l  s p i l l s .  These env i ronmenta l  d i s -  
tu rbances c o u l d  i nc rease  i n  t h e  f u t l ~ r e  and have 
a  d e t r i m e n t a l  e f f e c t  on t h e  h a r b o u r ' s  f i s h  com- 
muni ty .  The e a r l y  l i f e  s taqes o f  f i s h e s  a r e  

a& even a  smal l  i nc rease  i n  i t s  r a t e  can g r e a t -  
l y  reduce year c l a s s  s t r e n ~ t h s  (Baqenal and 
Braum 1.978). The emphasis o f  seve ra l  p r e v l o u s  
f i s h e r i e s  s t u d i e s  o f  t h e  harbour  has been on 
a d u l t  and j u v e n i l e  f i s h e s  (Slaney, F.F. and CO. a: Beak Consu l t an ts  1975; G a l b r a i t h  and Hunt, 

5 :  Bvers and Kashino 1980; B( & )nd 1982: H o k .  
k y  and Ratynsk i  1983).  A d u l t  and j u v e n i l e  
f i s h e s  o f  twen ty  species ; have been found i n  t h e  
harbour  i n c l  u d i  nq marine, anadromous, and f r e s h -  
water  forms (Tab le  1 ) .  There i s  ev idence t h a t  
seve ra l  o f  t h e  mar ine spec ies  spawn w i t h i n  t h e  
harbour  (Bond 1982; D.V. G i l lman,  persona l  com- 
municat ion ,  Department o f  F i s h e r i e s  and Oceans,- 
Winnipeg).  L a r v a l  f i s h  tows were p r e v i o u s l y  
conducted i n  t h e  Tuktoyaktuk  r e q i o n  d u r i n q  14-29 
Ju ly ,  1970 (Su the r l and  1982) and morpho log i ca l  
development o f  f ou rho rn  s c u l p i n  l a r v a e  desc r i bed  
by  Khan and Faber (1974).  However, t h e r e  i s  no 
pub1 i s h e d  i n f o r m a t i o n  on o t h e r  p l a n k t o n i c  l a r v a e  
f rom t h e  harbour .  

The o b j e c t i v e s  o f  t h i s  s t u d y  were t o  
determine t h e  spec ies  compos i t i on  o f  t h e  i c h -  
t hyop lank ton ,  abundance and d i s t r i b u t i o n  o f  1  a r -  
vae, and t h e i r  qrowth. Sampl ing was conducted 
d u r i n g  J u l y  and Auqust, 1982. 

OESCHIPTION OF THE STUDY AREA 

Tuktoyaktuk  Harbour i s  s i t u a t e d  i n  t h e  
sou the rn  Beau fo r t  Sea a t  t h e  eas te rn  p e r i p h e r y  
o f  t h e  Mackenzie D e l t a  on t h e  Tuktoyaktuk  Pen in-  
s u l a  (F iq .  1, 2).  Maximum depth  i n  t h e  harbour  
i s  26 m and depths i n  excess o f  10 rn a re  f r e -  
quent (Barber 1968).  Ou ts ide  t h e  harbour,  i n  
K u g m a l l i t  Bay, depth  i s  l e s s  t han  6  m w i t h i n  22 
kv o f  Tuktoyaktuk  (3a rbe r  1968) .  A  d i s t i n c t i v e  
p h y s i c a l  f e a t u r e  o f  t h e  harbour  i s  a  s t r o n q  
s a l i n i t y  p rad ien t .  Under i c e  cover,  s a l i n i t y  
can reach l e s s  t h a n  1%. above t h e  h a l o c l i n e  
and more t h a n  30%. below t h e  h a l o c l i n e  (Rar-  
h e r  1968).  I n  summer, s a l i n i t i e s  o f  11-13%. 
above and 26-29%. below t h e  h a l o c l i n e  are  
normal.  Temperature i n  w i n t e r  can v a r y  f rom O°C 
a t  t h e  su r face  t o  -0.5'C a t  t h e  bot tom w h i l e  i n  
summer s u r f a c e  waters can reach 15°C and bot tom 
temperatures  r e v a i n  near O'C. (Barber  1968).  

Barber (1968) d i scusses  t h e  mechanisms b y  
wh ich s a l i n i t y  f l u x e s  i n  t h e  harbour  occur.  

MATERIALS AND METHODS 

EQUIPYENT 

Samples were c o l l e c t e d  w i t h  a  Wiscons in  

s t y l e  p l a i k t o n  ne t  hav inq  a  mouth d i a v e t e r  o f  
0.5 In and rnesh s i z e  o f  750 pm. End buckets  were 
c o n s t r u c t e d  from ABS p l a s t i c .  A  5.5 k q  bronze 
cab le  depressor  was a t t ached  b.v a  1 m l i n e  t n  
t h e  tow rope, app rox ima te l y  1 m i n  f r o n t  o f  t h e  
p l a n k t o n  ne t .  T h i s  he lped  m a i n t a i n  t h e  saqp le r  
on a  h o r i z o n t a l  p a t h  and cons tan t  depth  d u r i n q  
subsur face tows. 

Depth o f  s u b s l ~ r f a c e  h o r i z o n t a l  tows was 
determined hy t h e  fo rmu la :  D = L  cos a  where D 
i s  t h e  dep th  o f  t h e  net ,  L i s  t h e  l e n g t h  o f  t h e  
tow rope  f rom t h e  water  sur face t o  sampler, and 
a  i s  t h e  c a b l e  anqle.  - 

Dis tance  towed, v e l o c i t . ~ ,  and volume sam- 
p l e d  was determined f rom a c e n t r e  ~ o u n t e d  Gene- 
r a l  Oceanics, I n c .  D i g i t a l  Flowrneter (Model 
#2030). Tow v e l  c i t  was no rma l l y ,  b u t  n o t  
always, 1.0 m*sec-P. 8, complete tow c o n s i s t e d  
of r e l e a s i n o  t h e  net,  t ow inp  u s u a l l y  f o r  f i v e  
minutes,  and t h e n  r e t r i e v i n g  t h e  ne t .  Two 
r e p l i c a t e  tows pe r  s t a t i o n  o r  depth  were gene- 
r a l l y  performed. Volume sampled was c a l c u l a t e d  
f rom t h e  t ime  t h e  ne t  l e f t  t h e  boat  u n t i l  i t  
r e t u r n e d .  Because t h e r e  was no c l o s i n q  mecha- 
nism, samples f rom g r e a t e r  depths were s u b j e c t  
t o  con tam ina t i on  as t h e y  were b rough t  t o  t h e  
su r face .  However, r e t r i e v a l  t i m e  was n o r m a l l y  a  
minor  p o r t i o n  o f  t h e  t o t a l  t ime .  

On t h r e e  occasions, t h e  above d e s c r i b e d  
p l a n k t o n  net  was mounted, w i t h o u t  f lowmeter ,  t o  
a  s l e d  (see Dove1 1964) and e p i b e n t h i c  tows pe r -  
formed. A beach se ine  of 12 m x  1.4 m and mesh 
of 6  rnn ( s t r e t c h e d  mesh measure) was a l s o  u t i -  
l i z e d  t o  o b t a i n  samples o f  l a r vae .  

S a l i n i t y  and tempera tu re  p r o f i l e s  were 
measured on s e v e r a l  occas ions d u r i n a  J u l y  and 
Auaust w i t h  an A p p l i e d  Microsys tems CTO-12 s a l i -  
nometer w i t h  Model #735 comnuter. 

DESIGN 

W i t h i n  Tuktoyaktuk  Harbour, sampl ing v i a  
p l a n k t o n  n e t  tows was per formed a t  t w e l v e  s t a -  
t i o n s .  These were i n  l o c a t i o n s  r a n g i n g  f rom 
p e r i p h e r a l  areas ( s h a l l o w  bays and s t ream mouths 
o r  i n l e t s )  t o  areas i n  t h e  harbour  p rope r  (F ig .  
2) .  Su r face  tows (where t h e  p l a n k t o n  ne t  sam- 
p l e d  between 0-1.0 nl) were per formed a t  a l l  s t a -  
t i o n s .  A t  two mid-harbour  s t a t i o n s  (13 and 14),  
samples were a l s o  ob ta ined  from v a r i o u s  depths:  
s u r f a c e  (0-1.0 m), near su r face  (where t h e  
p l a n k t o n  ne t  sampled between 2.5-3.9 m), upper 
h a l o c l i n e  (where t h e  p l a n k t o n  n e t  sampled 
between 4.0-7.5 m), and lower  h a l o c l i n e  (where 
t h e  p l a n k t o n  n e t  sampled between 7.6-10.5 m). 
These d i v i s i o n s  were based on t h e  temperature  
and s a l i n i t y  p r o f i l e s .  S a l i n i t y  a t  t h e  s u r f a c e  
ranged f rom 2-6%. and tempera tu re  fro10 
9.5-14.O0C ( F i q .  3 ) .  S a l i n i t y  a t  the  bot tom was 
30%. and tempera tu re  1.O0C. The h a l o c l i n e  
ranqed f rom about 4 m t o  10 m (F ip .  3 ) .  S u r f  ace 
and near s u r f a c e  depth  ranges were c h a r a c t e r i z e d  
hy  h i q h e s t  water  temperatures  and lowest  s a l  i n i  - 
t i e s  d u r i n q  t h e  p e r i o d  o f  s tudy  ( F i g .  3)  b u t  
presumably d i f f e r i n q  i n  1  i q h t  i n t e n s i t i e s  (a1 1  
tows were made d u r i n g  d a y l i o h t ) .  The upper 
h a l o c l i n e  range (3.0-7.5 m) was c h a r a c t e r i z e d  by 
a  r a p i d  decrease i n  t empera tu re  and an i n c r e a s e  
i n  s a l i n i t y  f ro in  s u r f a c e  va lues.  Temperature 



and s a l i n i t y  cont inued t o  chanae u n t i l  t b e y  s ta -  
b i l i z e d  a t  t h e i r  lowest  and h i g h e s t  l e v e l s ,  
r e s p e c t i v e l y ,  i n  t h e  7.6-10.5 s depth ranqe. 
T o t a l  depth ranqed from approx imate ly  10-15 m a t  
S t a t i o n  13 and from 18-25 m at  S t a t i o n  14. 

P lank ton  net  tows were a l so  performed at  
two depth ranqes, 0-1.0 m and 2.5-3.9 m, a t  one 
s t a t i o n  i n  Kugrna l l i t  Bay, app rox ima te l y  3  k q  
from Tuktoyaktuk (F iq .  2). Maximum depth t h e r e  
was 5  m. 

Ep iben th i c  tows were performed i n  t h e  ha r -  
bour on 29 J u l y  and 8  August ( t o t a l  o f  f o u r  
tows) .  Outs ide t h e  harbour,  e p i b e n t h i c  tows 
were a l so  performed on 19 J u l y  b u t  no specimens 
were captured. Samples o f  l a r v a e  were ob ta ined  
by beach s e i n i n g  d u r i n g  8  t o  21 J u l y  and 24 and 
25 August. The J u l y  samples were made up o f  
l a r v a l  and . j uven i l e  coreson ids  and have no t  been 
i n c l u d e d  i n  t h i s  r e p o r t .  

ANALYSES 

I m e d i  a t e l y  f o l  l ow ing  p l a n k t o n  n e t  
r e t r i e v a l ,  t h e  e n t i r e  sample was preserved i n  a  
weak non-buf fered formaldehyde s o l u t i o n .  Con- 
t e n t s  were l a t e r  s o r t e d  i n  t h e  lab. Larvae were 
s t o r e d  i n  15 mL dark q lass  b o t t l e s ,  w i t h  a  5% 
non-buf fered s o l u t i o n  o f  formaldehyde, and kep t  
i n  a  dark p lace  t o  p rese rve  p i q q e n t a t i o n .  

Larvae were i d e n t i f i e d  t o  species, when 
poss ib le ,  w i t h  t h e  a i d  o f  a  number o f  sources 
i n c l u d i n g  Rass (1949), O r c u t t  (1950), Yusa 
(1957), Stevenson (1962), Tay lo r  (1964), Khan 
and Faber (1974), Faber (1976), and Dunn and 
V i n t e r  (1982). Bas ic  morpho log i ca l  c h a r a c t e r i s -  
t i c s ,  such as anus p o s i t i o n ,  f i n  types, e t c .  and 
t y p e  and e x t e n t  of me1 anophore p i  qr l lentat ion were 
u t i l i z e d  t o  d i s t i n q u i s h  amonq t h e  v a r i o u s  spe- 
c i e s .  I l l u s t r a t i o n s  of cap tu red  l a r v a e  i n d i c a t e  
these  c h a r a c t e r i s t i c s  f o r  each. The sources 
l i s t e d  above shou ld  be consu l ted  f o r  more tho -  
rough d e s c r i p t i o n s  and f o r  i n t r a s p e c i f i c  chanqes 
assoc ia ted  w i t h  developmental  staqes. The t e r -  
rninology o f  Hubbs (1943) f o r  e a r l y  staqes o f  
f i s h e s  was u t i l i z e d .  Erllbr.yo r e f e r s  t o  develop- 
mental  staqes p rev ious  t o  ha tch ina .  La rva  i s  
d i v i s i b l e  i n t o  p r o l a r v a l  ( s t i l l  b e a r i n q  y o l k )  
and p o s t l a r v a l  (.yolk sac absorbed) stages. 
J u v e n i l e  r e f e r s  t o  young t h a t  a re  s i m i l a r  t o  
adu l t s .  

Larvae were enumerated and catch-per -un i  t -  
e f f o r t  (CPUE) gxpressed as t h e  t h e  number cap- 
t u r e d  p e r  100 m . Samples were combined by p e r -  
i o d  and depth ranqe f o r  c a l c u l a t i o n  o f  CPUE. 
Per iods were one week l onq  except f o r  t h e  i n i -  
t i a l  p e r i o d  which l a s t e d  two days. These p r e l i -  
m ina ry  samples were k e p t  separate  because a  
f lowmeter  was no t  used f o r  a1 1  tows on 11, 12 
J u l y  and volurnes were es t imated.  The volume 
sarnpled v a r i e d  w i t h  pe r iod .  

T o t a l  l e n g t h  was measured w i t h  an o c u l a r  
micrometer t o  0 .1  mn on specimens up t o  18.0 mm, 
beyond which l e n a t h  was measured w i t h  a  r u l e r  t o  
t h e  nearest  0.5 mm. Usua l l y ,  up t o  t e n  ra inbow 
smel t  were measured f o r  each day and a l l  spec i -  
mens measured (where p o s s i b l e )  f o r  o t b e r  spe- 
c i  es. 

RESULTS AND DISCUSSION 

The l a r v a e  o f  s i x  f a n i l i e s  and o f  a t  l e a s t  
seven species were cap tu red  i n  Tuktovaktuk Har- 
bour d u r i n s  t h i s  study. These were t h e  
Osmeridae - rainbow smelt ,  C lupe idae - P a c i f i c  
h e r r i n s ,  Gadidae - s a f f r o n  cod and A r c t i c  cod, 
P leu ronec t i dae  - p robab ly  s t a r r y  f l o u n d e r ,  
Lumpenidae - no t  i d e n t i f i e d  t o  s p e c i f i c  l e v e l  
b u t  would be t h e  b l a c k l i n e  p r i c k l e b a c k  and/or 
t h e  s lender  ee lb lenny,  and C o t t i d a e  - fourhorn 
s c u l p i n  (Tab le  1 ) .  

IDENTIFICATION 

Rainbow smel t  and P a c i f i c  h e r r i n q  

Larvae are c h a r a c t e r i z e d  by 1 )  t h e  anus 
s i t u a t e d  w i t h i n  t h e  r e a r  t h i r d  of t h e  body, 2)  
low set  p e c t o r a l  f i n s ,  and 3)  i somer i c  row p i g -  
men ta t i on  ( i  .e. i d e n t i c a l  melanophores i n  rows 
cor respondinq c l o s e l y  t o  t h e  number o f  Inyomeres 
o r  f u t u r e  r a y s  o f  unpa i red  f i n s )  (Rass 1949). 
I n  ra inbow smelt, t h e r e  i s  a  s i n g l e  medio- 
v e n t r a l  i somer i c  row o f  me1 anophores (Rass 
1949). On p o s t l a r v a l  P a c i f i c  h e r r i n q ,  t h e  abdo- 
m ina l  p igmen ta t i on  c o n s i s t s  o f  two rows o f  mela- 
nophores, w i d e l y  separated a n t e r i o r l y  bu t  c l o s e  
t o a e t h e r  from t h e  m idd le  o f  t h e  body t o  t h e  anus 
(Stevenson 1962; Tay lo r  1964). Th i s  d i f f e r e n c e  
i n  abdominal p igmen ta t i on  was t h e  major  charac-  
t e r i s t i c  used t o  separate  smal l  ra inbow smelt  
(F ia .  4)  and P a c i f i c  h e r r i n s  ( F i q .  5 )  l a r v a e .  
N e i t h e r  species had do rsa l  qelanophore piamenta- 
t i o n .  I n  l a r g e r  l a r v a e  w i t h  formed f i n s ,  smel t  
possess an adipose f i n  w h i l e  t h e  h e r r i n q  do not .  

Sa f f ron  cod and A r c t i c  cod 

These l a r v a e  are c h a r a c t e r i z e d  by t h e  1) 
anus l o c a t e d  i n  t h e  a n t e r i o r  h a l f  of t h e  body, 
2 )  d i s tended  pre-ana l  s e c t i o n  o f  t h e  body, 3) 
looped i n t e s t i n e ,  4 )  narrow based p e c t o r a l  f i n s  
s i t u a t e d  m e d i o - l a t e r a l  l y ,  and 5 )  melanophore 
p igmen ta t i on  c o n s i s t i n g  of d o r s a l  and v e n t r a l  
an isomer ic  rows (Rass 1949). I n  p r o l a r v a e  and 
e a r l y  pos t l a rvae ,  these rows are  broken i n t o  
separate  bars  o r  g i r d l e s .  

One t y p e  o f  gad id  l a r v a  captured was 
smal ler ,  5.6-8.0 mm, and a t  an e a r l i e r  develop- 
menta l  s tage than t h e  o the r ,  which ranqed f rom 
12.5-14.6 m lonq. The s m a l l e r  la rvae,  i d e n t i -  
f i e d  as s a f f r o n  cod, were c h a r a c t e r i z e d  by 1 )  
t h e  presence o f  v e n t r a l  qu t  piatnent, and 2 )  
l onqe r  v e n t r a l  a n t e r i o r  and ~ o s t e r i o r  postana l  
piqment ba rs  than t h e  co r respond inq  do rsa l  ba rs  
( F i s .  6).  S i m i l a r  s i z e d  A r c t i c  cod lack  v e n t r a l  
s u t  piqment and t h e  d o r s a l  pos tana l  pigment bars  
a re  l onqe r  t han  t h e  v e n t r a l  ones (Dunn and V in-  
t e r  1982). I n  f r e s h l y  cap tu red  specimens, t h e  
d o r s a l  melanophore bars  were surrounded by xan- 
thophores ( y e l l o w )  and eyes were b lue .  On 13 
August, t h e  pialnent bars  formed a cont inuous 
melanophore row, both  d o r s a l l y  and v e n t r a l l y ,  on 
a  s a f f r o n  cod measuring 7.5 mn. On two o t h e r  
specimens (7.0 and 7.5 m m ) ,  o n l y  t h e  v e n t r a l  
p igment bars  had j o ined ;  on an 8.0 mn s a f f r o n  
cod, t h e  v e n t r a l  ba rs  were j o i n e d  and t h e  d o r s a l  
ones o n l y  p a r t i a l l y .  T h i s  suggests an e a r l i e r  
expansion of t h e  v e n t r a l  melanophore bars  o f  
s a f f r o n  cod as was found by Dunn and V i n t e r  
(1982).  



The l a r u e r  gad id  l a r vae ,  i d e n t i f i e d  as 
A r c t i c  cod, can be d i s t i n g u i s h e d  f rom s i m i l a r  
s i z e d  s a f f r o n  cod hy 1 )  t h e  absence o f  v e n t r a l  
gu t  melanophores p o s t e r i o r  t o  t h e  p e c t o r a l  f i n s ,  
2 )  t h e  medio-1 a t e r a l  l i n e  o f  p igment p roq ress -  
i n g  a n t e r i o r l y  no f u r t h e r  t h a n  t h e  vent,  and 3 )  
m i d - l i n e  v e n t r a l  pos tana l  piament w i t h  a  s c a t -  
t e r i n g  o f  melanophores a n t e r i o r l y  on each s i d e  
(Dunn and V i n t e r  1982).  These c h a r a c t e r i s t i c s  
were apparent on Tuktoyaktuk  specimens ( F i q .  
7 ) .  I n  A r c t i c  cod, t h e  d o r s a l  s t r i p e s  become 
cont inuous b e f o r e  t h e  v e n t r a l  s t r i p e s  (Dunn and 
V i n t e r  1982).  T h i s  was apparent i n  sma l l e r  Arc-  
t i c  cod o b t a i n e d  d u r i n g  t h i s  study. 

For  a  complete d i s c u s s i o n  o f  c h a r a c t e r i s -  
t i c s  d i s t i n g u i s h i n q  t h e  two species,  Dunn and 
V i n t e r  (1982) shou ld  be consu l t ed .  The A r c t i c  
cod was a l so  desc r i bed  by Schmidt (1905).  

S t a r r y  f l o u n d e r  

P l e u r o n e c t i d  l a r v a e  are c h a r a c t e r i z e d  by  
1 )  a  l a t e r a l l y  compressed body, 2 )  nar row 
based p e c t o r a l  f i n s ,  and 3)  mixed p ig l l l en ta t i on  
w i t h  a  predominance o f  aggregat ions  (Rass 
1949).  The anus i s  l o c a t e d  on t h e  a n t e r i o r  h a l f  
o f  t h e  body and p e c t o r a l  f i n s  a re  p o s i t i o n e d  
medio-1 a t e r a l  ly.  

The p l e u r o n e c t i d  l a r v a e  f rom t h e  harbour  
have been i d e n t i f i e d  as s t a r r y  f l o u n d e r  (F iq .  8, 
9 ) .  Most were l e s s  t han  4.3 m whereas t h e  o n l y  
o t h e r  p l e u r o n e c t i d  o c c u r r i n g  i n  t h e  harhour,  t h e  
A r c t i c  f l o u n d e r  ( L i o p s e t t a  q l a c i a l i s )  (Bond 
1982; Hopky and Ra tynsk i  1 9 8 3 m 6  m i n  
t o t a l  l e n q t h  a t  h a t c h i n q  (A ronov i ch  e t  a l .  
1975).  However, Tuktoyaktuk  Harbour specimens 
showed some d i f f e r e n c e s  as compared t o  p r e v i o u s  
d e s c r i p t i o n s .  Specimens l e s s  t han  4.3 mm had 
aqgregat ions  o f  melanophores on t h e  do rsa l  and 
p o s t e r i o r  p o r t i o n  o f  t h e  gu t  (F iq .  8 )  as d i d  
s t a r r y  f l o u n d e r  desc r i bed  by O r c u t t  (1950) and 
Yusa (1957).  O r c u t t  (1950) a l s o  desc r i bed  mela- 
nophores on t h e  body a t  t h e  bases o f  t h e  f i n  
d o r s a l l y  and v e n t r a l l y ,  b u t  o n l y  an i r r e q u l a r  
v e n t r a l  pos tana l  p i umen ta t i on  co111d be de tec ted  
i n  Tuktoyaktuk  Harbour specimens. Yusa (1957) 
a l s o  observed me1 anophores do rsa l  l y  and d e s c r i  b -  
ed an agg reqa t i on  almost h a l f w a y  between t h e  
anus and t h e  end o f  t h e  body. A  c o n c e n t r a t i o n  
o f  melanophores was p resen t  l a t e r a l l y  i n  some o f  
t h e  Tuktoyaktuk  specimens (F iq .  8 ) .  

App rox ima te l y  two weeks p rev ious  t o  t h e  
c a p t u r e  o f  these l a r vae ,  p l a n k t o n i c  egas were 
c o l l e c t e d  t h a t  were orange i n  co lou r ,  about 1.1 
mn i n  diameter,  and w i t h o u t  o i l  u l ohu les .  They 
have been i d e n t i f i e d  as t h e  eqqs o f  s t a r r y  
f l o u n d e r .  Yusa (1957) desc r i bes  s t a r r y  f l o u n d e r  
eggs as t r anspa ren t ,  p a l e  orange p ink ,  w i t h  a  
d iameter  o f  0.991 mm, and w i t h o u t  o i l  q l obu les .  
I n  comparison, t h e  p l a n k t o n i c  eggs o f  A r c t i c  cod 
and A r c t i c  f l o u n d e r  a re  1.7-1.9 mn and 1.5-1.7 
rnm i n  diameter,  r e s p e c t i v e l y  (Aronov ich  e t  a l .  
1975). These spec ies  a l s o  spawn much e a r l i e r  i n  
t h e  year .  

Three l a r g e r  p l e u r o n e c t i d s  (6.0-6.3 m) 
(F iq .  9 )  d i f f e r e d  i n  p igmen ta t i on .  D o r s a l l y ,  
t h e r e  were s c a t t e r e d  me1 anophores h a l f  way 
between t h e  anus and t h e  caudal  end. V e n t r a l l y ,  
gu t  p igment c o n s i s t e d  o f  t h r e e  rows; t h e  m idd le  
row was comprised o f  dash-1 i ke me1 anophores and 

t h e  1  a t e r a l  rows of  s t e l  1  a t e  me1 a n o ~ h o r e s .  
Ven t ra l  pos tana l  p i m e n t a t i o n  c o n s i s t e d  of two 
an isomer ic  rows o f  melanophores. U n f o r t u n a t e l y ,  
O r c u t t  (1950) and Yusa (1957) were unah le  t o  
d e s c r i b e  l a r v a e  pas t  l e n q t h s  o f  3.5 m and 4.55 
mm, r e s p e c t i v e l y .  However, t hese  l a r q e r  p l e u r o -  
n e c t i d  l a r v a e  a re  p r o b a b l y  s t a r r y  f l o u n d e r  
(D. J. Faber, pe rsona l  communication, N a t i o n a l  
Museum o f  N a t u r a l  Sciences, Ot tawa) .  

Lumpeni ds 

La rvae  are c h a r a c t e r i z e d  by 1 )  t h e  p o s i -  
t i o n  o f  t h e  anus j u s t  a n t e r i o r  of t h e  m idd le  o f  
t h e  body, 2) t h e i r  t u b e - l i k e  i n t e s t i n e ,  3 )  t h e  
m e d i o - l a t e r a l  p o s i t i o n  o f  wide-based p e c t o r a l  
f i n s ,  4 )  a  row of melanophores a lonu e i t h e r  
s i d e  o f  t h e  i n t e s t i n e ,  and 5 )  t h e  med io -ven t ra l  
i s o m e r i c  row o f  ~ne lanophores  found f rom t h e  anus 
t o  t h e  caudal  f i n  (Faber 1976).  Lumpenids do 
no t  possess head melanophores o r  i n t e r n a l  mela- 
nophores a long t h e  no tocho rd  (Faber 1976).  
Lumpenid l a r v a e  from t l i e  harbour  were r e a d i l y  
i d e n t i f i e d  by t hese  d i s t i n q u i s h i n q  c h a r a c t e r i s -  
t i c s  (F ia .  10) .  

No a t tempt  has been made t o  i d e n t i f y  t h e  
l a r v a e  t o  s p e c i f i c  l e v e l .  D e s c r i p t i o n s  o f  
b l a c k l i n e  p r i c k l e b a c k  and s lende r  e e l b l e n n y  o f  
t h e  s i z e  cap tu red  i n  Tuktoyaktuk  Harbour ( <  21.5 
mm) do not  e x i s t .  However, Wa l te rs  ( 1 9 5 5 r  des- 
c r i b e d  specimens, a p p a r e n t l y  s l ende r  ee lh lenny ,  
r a n q i n g  f rom 39-50 mn (s tanda rd  l e n q t h )  and 
Tokuya and Amaoka (1980) d e s c r i b e d  j u v e n i l e  
b l a c k l i n e  p r i c k l e b a c k  of 36.00-38.62 mn ( t o t a l  
l e n q t h ) .  

Fourhorn  s c u l p i n  

S c u l p i n  l a r v a e  a re  c h a r a c t e r i z e d  by  1 )  
t h e  anus l o c a t e d  i n  t h e  a n t e r i o r  h a l f  o f  t h e  
body and 2 )  t h e  wide-based p e c t o r a l  f i n s  (Rass 
1949).  Fourhorn  s c u l p i n  have p e r i t o n e a l  and 
c e p h a l i c  me1 anophore c o n c e n t r a t i o n s ,  and an a n i -  
someric row o f  melanophores m e d i o - v e n t r a l l y  
(Khan and Faber 1974). These c h a r a c t e r i s t i c s  
were apparent on l a r v a e  i d e n t i f i e d  as f o u r h o r n  
s c u l p i n  f r om t h e  harhour  (F i r l .  11 ) .  Z v i a q i n a  
(1963) and Khan and Faber (1974) shou ld  he con- 
s u l t e d  f o r  a  d e t a i l e d  d e s c r i p t i o n  o f  l a r v a l  
f o u r h o r n  s c u l p i n  a t  v a r i o u s  developmental  s t a -  
qes. No o t h e r  c o t t i d  occu rs  i n  t h e  harbour  
(Bond 1982; Hopky and Ra tynsk i  1983).  

ABUNDANCE AND DISTRIBUTION 

Rainbow sme l t  

The most abundant spec ies  i n  t h e  harbour  
wa$ ra inbow smelt ,  w i t h  1 164 l a r v a e  (8.10100 
m- ) cap tu red  i n  p l a n k t o n  n e t s  tows f rom 11 J u l y  
t o  16 August (Tab le  2) .  They were t h e  most 
abundant species,  o v e r a l l ,  i n  t h e  s u r f a c e  waters  
a t  a l l  s t a t i o n s  (Tab le  3). T o t a l  CPUE va lues 
were t h e  h i g h e s t  o f  any spec ies  a t  a l l  depth  
ranges, b u t  q r e a t e s t  smel t  abundance was a t  t h e  
s u r f a c e  and lowest  a t  7.6-10.5 m  (Tab les  2, 4 ) .  
T h i s  d i f f e r s  w i t h  v e r t i c a l  d i s t r i b u t i o n  i n  t h e  
M i ram ich i  R i v e r ,  New Brdnswick,  where 90% o f  
ra inbow smelt  l a r v a e  were w i t h i n  1.52 m o f  t h e  
bot tom d u r i n g  t h e  day i n  wa te r  11-12 m deep 
(McKenzie 1964).  Perhaps l a r v a e  i n  Tuktoyaktuk  
Harbour were a v o i d i n g  t h e  more s a l i n e  and c o l d e r  



waters  found a t  o r e a t e r  depths.  

CPUE o f  su r face  tows ( a l l  s t a t i o n s  combin- 
ed)  decreased as t $ e  season proqressed f rom an 
i n i t i a l  34.2*100 m- t o  0.5.100 r3 f o r  t h e  l a s t  
p e r i o d  (Tab le  3 ) .  I n i t i a l l y ,  smel t  were most 
numerous i n  sha l l ow  areas p e r i p h e r a l  t o  t h e  main 
harbour,  e s p e c i a l l y  a t  S t a t i o n s  8, 9, and 17 
(Tab le  3; F i q .  2) .  u b s e a u e n t l y ,  CPUE va lues 
decreased a t  t h e  p e r i p h e r y  and, except  a t  S ta -  
t i o n  11 where t h e  d e c l i n e  was smal l ,  were lower  
t h a n  f o r  t h e  main  harbour  s t a t i o n s .  Low ca tches  
i n  t h e  l a t t e r  p a r t  o f  t h e  sampl inq  season proba- 
b l y  r e s u l t s  f r om a c t i v e  gear avoidance by l a r g e r  
l a r v a e  and not  t o  an absence o f  smel t  f rom t h e  
harbour .  Severa l  hundred l a r v a e  were cap tu red  
b y  beach s e i n i n a  on t h e  24 and 25 Auqust. 

I n  Kuqmall i t  Bay ( S t a t i o n  16), ra inbow 
smel t  was aga in  t h e  most abundant species,  b u t  
f a r  l e s s  numerous than  i n s i d s  t h e  harbour  (Tab le  
5 ) .  N ine l a r v a e  (1.0-100 m- ) were cap tu red  a t  
t h e  sur face,  a l l  d u ~ i n g  13-19 Ju l y .  On ly  one 
specimen (0.1*100 m- ) was o b t a i n e d  a t  t h e  2.5- 
3.9 m  depth  range d u r i n q  27 J u l y  - 2  August. 

La rvae  o f  t h i s  spec ies  have been p r e v i o u s -  
l y  r e p o r t e d  i n  Tuktoyaktuk  Harbour (Bond 1982) 
and i n  K u q m a l l i t  Bay (Byers and Kashino 1980).  
They have a l s o  been r e p o r t e d  i n  t h e  Beau fo r t  Sea 
on t h e  Yukon coast  (Kendel e t  a l .  1975), i n  t h e  
Mackenzie D e l t a  (Percy  1975), and a long  t h e  Tuk- 
t oyak tuk  Pen insu la  (Jones and Den Beste 1977; 
Lawrence e t  a l .  i n  p rep . ) .  Smelt were t h e  
second most abundant l a r v a e  a t  T u f t  P o i n t  (Jones 
and Den Beste  1977).  D e n s i t y  f o r  p l a l k t o n  n e t  
tows t h e r e  ranaed from 0  t o  18.2-100 m- . 
P a c i f i c  h e r r i n g  

The second most abundant spec ies  i n  t h e  
harbour  was t h e  P a c i f i c  h e r r i n q ,  w i t h  89 l a r v a e  
(0.6*100 r 3 )  cap tu red  (Tab le  2 ) .  Larvae were 
p resen t  a t  a l l  s t a t i o n s ,  except  11 and 18 (Tab le  
3) ,  and a t  a l l  depth  ranqes, except 7.6 m  t o  
10.5 m  (Tab les  2, 4 ) .  G rea tes t  abundance, o v e r -  
a l l ,  was i n  su r face  waters  (Tah les  2, 4 ) .  L a r -  
v a l  h e r r i n g  on t h e  coas t  o f  B r i t i s h  Columbia 
were a l s o  i n  g r e a t e s t  abundance near t h e  s u r f a c e  
(0-0.9 m) (Stevenson $962). The h i q h e s t  t o t a l  
CPUE was 3.7.100 m- a t  S t a t i o n  7  (Reindeer 
C r  ek w i t h  t h e  g r e a t e s t  c a t c h  t h e r e  (10.9.100 
m-$1 ' o c c u r r i n g  d u r i n q  11-12 J u l y  (Tab le  3).  
T h e r e a f t e r ,  ca tches were n e g l i g i b l e  o r  n i l  p r o -  
b a b l y  because l a r v a e  were ab le  t o  avo id  c a p t u r e  
by  p l a n k t o n  ne t .  E leven l a t e  p o s t l a r v a l  h e r r i n q  
were cap tu red  by s e i n i n q  on 24 Auqust. 

I n  K u g m a l l i t  Bay, o n l y  two P a c i f i c  h e r r i n q  
were c a o t ~ ~ r e d ,  one a t  each depth  ranoe (Tab le  
5 ) .  

L a r v a l  and j u v e n i l e  P a c i f i c  h e r r i n q  have 
been p r e v i o u s l y  o b t a i n e d  a lonq  t h e  Tuktoyaktuk  
Pen insu la  i n  m i d - J u l y  (Hunter  1979), i n  l a t e  
Auqust (Jones and Den Beste  1977), and i n  Sep- 
tember (Lawrence e t  a l .  i n  orep. ) .  None were 
cap tu red  i n  t h e  Mackenzie D e l t a  (Pe rcy  1975) o r  
on t h e  Yukon coas t  (Kendel e t  a l .  1975). 

S a f f r o n  cod 

The t h i r d  most numerous spec ies  cap tu red  
i n  t h e  harbour  was t h e  s a f f r o n  cod w i t h  37 spe- 

cimens o b t a i n e d  (3.3.100 w 3 )  (Tab le  2) .  On ly  
one l a r v a  was taken  f rom t h e  su r face ,  a t  S t a t i o n  
10 (Tab les  2, 3 ) .  A l l  o t h e r  l a r v a e  were cap- 
t u r e d  below t h e  s u r f a c e  depth  range a t  mid-  
harbour  S t a t i o n s  13 and 14. T o t g l  CPUE was 
h i g h e s t  from 4.0-7.5 m  (0 .9-100 m; ) and n e x t  
h i g h e s t  f rom 2.5-3.9 m  (0.4-100 m- ) (Tab les  2, 
4 )  w i t h  a l l  bu t  one l a r v a  f rom t b e  l a t t e r  dep th  
range cap tu red  a t  o r  below 3.7 m. Newly hatched 
navaqa, E l g i n u s  navaqa (Pa l  1  as),  d i s p l a y e d  p o s i -  
t i v e  p h o t o t a x i s  and concen t ra ted  near t h e  water  
s u r f a c e  i n  a q u a r i a  (A ronov i ch  e t  a l .  1975).  
S a f f r o n  cod l a r v a e  presumably r e a c t  s i m i l a r l y ,  
however t h e  i n t e n s e  s t r a t i f i c a t i o n  o f  Tuktoyak-  
t u k  Harbour a f f e c t e d  t h e i r  normal v e r t i c a l  d i s -  
t r i b u t i o n  and r e s u l t e d  i n  c o n c e n t r a t i o n  o f  l a r -  
vae below t h e  s u r f a c e  a t  t h e  h a l o c l i n e .  A  
s i n g l e  l a r v a  was o b t a i n e d  below 7.5 m  b u t  i t  may 
have been cap tu red  d u r i n q  n e t  r e t r i e v a l  t + rouqh  
upper 1  ayers.  

S a f f r o n  cod l a r v a e  have n o t  p r e v i o u s l y  
been r e p o r t e d  f rom t h e  B e a u f o r t  Sea. T h i s  i s  
no t  s u r p r i s i n q  as t h e r e  has been no a ~ p r o o r i a t e  
sampl ing  e f f o r t  i n  t h e  o f f  shore  environment,  
where o p t i m a l  s a l i n i t i e s  f o r  embryonic deve lop-  
ment (21%.-35%., A ronov i ch  1977) are  t o  
be found. The b rack i sh ,  e s t u a r i n e  water o f  t h e  
Mackenzie and Kugval  1  i t  Bay areas where most 
sampl inq  e f f o r t  has taken  p l a c e  does no t  appear 
w e l l  s u i t e d  f o r  s a f f r o n  cod l a r v a l  development. 
Tuktoyaktuk  Harbour evident1.y p r o v i d e s  a  s u i t -  
a b l e  i n s h o r e  spawninq and r e a r i n g  area. 

S t a r r y  f l o u n d e r  

Twenty-one 1  a r v a l  s t a r r y  f l o u n d e r  (0.1-100 
) were caught (Tab le  2) ,  a1 1  f r o m  mid-harbour  

S t a t i o n s  13 and 14, below t h e  surface. Larvae, 
wh ich  occu r red  i n  two s i z e  qroups, f i r s t  appear- 
ed on 2  August and none were cap tu red  a f t e r  8  
August. The s m a l l e r  l a r v a e  (F ig .  8)  were a l l  
o b t a i n e d  frfm a  depth  o f  4.0-7.5 m. Fou r teen  
(1.4.100 m- ) were cap tu red  d u r i n q  t h e  27 J u l y  - 
2  August p e r i o d  and fou r  (0 .7-100 v 3 )  d u r i n g  
3-9 August (Tab le  4) .  The t h r e e  l a r q e r  l a r v a e  
( F i q .  9) were o b t a i n e d  f rom 2.5-3.9 m  d u r i n g  3-9  
August (Tab le  4 ) .  Most o f  t h e  s t a r r y  f l o u n d e r  
eggs sampled d u r i n q  14-15 J u l y  were a l s o  o b t a i n -  
ed below t h e  s u r f a c e  from a  depth  o f  4.0-10.5 
m. The eqas ( O r c u t t  1950; Yusa 1957) and non- 
metamorphosed l a r v a e  (Po l  i c a n s k y  and Sieswerda 
1979) o f  s t a r r y  f l o u n d e r  a re  n o r m a l l y  found a t  
o r  near t h e  s u r f a c e  o f  seawater.  However, 
i n t e n s e  s t r a t i f i c a t i o n  o f  t h e  harbour  has a l t e r -  
ed t h e  expected v e r t i c a l  d i s t r i b u t i o n .  

No s t a r r y  f l o u n d e r  l a r v a e  were ob ta ined  i n  
K u g m a l l i t  Bay, a l t hough  a  few eggs were o b t a i n e d  
t h e r e  d u r i n g  14-15 Ju l y .  

A l t hough  , juveni  l e  s t a r r y  f l o u n d e r  have 
been reco rded  f rom many l o c a t i o n s  on t h e  coas t  
o f  t h e  sou the rn  Beau fo r t  Sea (Kendel  e t  a l .  
1975; Percy  1975; Jones and Den Bes te  1977; Bond 
1982),  t h e r e  a re  no r e p o r t s  o f  l a r v a e .  

Lumpenids 

E i g h t  l uvpen ids  (0.1-100 w 3 )  were cap- 
t u r e d  (Tab le  2),  a l l  f r om mid-harbour  S t a t i o n s  
13 and 14. Most were cap tu red  i n  t h e  area o f  
t h e  upper h a l o c l i n e .  Of f i v e  specimens o b t a i n e d  
f r o m  2.5-3.9 m  d u r i n q  13-19 J u l y  (Tab le  4),  o n l y  



3ne was taken above 3.7 m. The r e ~ n a i n i n q  spec i -  
mens were captured f rom t h e  4.0-7.5 m ranse du r -  
i n q  27 J u l y  - 2 Auqust and d u r i n q  3-9 A u ~ u s t  
(Tab le  4 ) .  30 lumpenid l a r v a e  were cap tu red  a t  
t h e  su r face  o r  f rom 7.6-10.5 m. S a l i n i t i e s  i n  
t h e  area o f  t h e  upper h a l o c l i n e  ranqed from 
5-19%. and averaqe temperatures f rom 12-7°C 
( F i q .  3 ) .  I n  t h e  e s t u a r i n e  waters o f  south-  
eas te rn  Jarnes Bay, s lender  ee lb lenny  l a r v a e  were 
taken  below t h e  s u r f a c e  a t  s a l i n i t i e s  of 
4%.-17%. and temperat l r res o f  -1.0 t o  
6.0°C (Ochman and Dodson 1382). CPUE i n  James 
Bay never exceeded 1-100 m- (Ochman and Dodson 
1982). 

No lumpenid l a r v a e  were captured o u t s i d e  
t h e  harbour i n  K u q m a l l i t  Bay. Apparent ly ,  t h e r e  
have been no p rev ious  captures o f  these l a r v a e  
i n  t h e  Seau fo r t  Sea. 

Fourhorn s c u l  p i  n  

Only s i x  f ou rho rn  s c u l p i n  l a r v a e  were cap- 
t u r e d  i n  Tuktoyaktuk Harbour (Tab le  2).  F i v e  of 
t hese  were ob ta ined  a t  t h e  sur face,  a l l  a t  near 
shore areas ( S t a t i o n s  7  and 10) (Tab le  3 ) .  Only  
one specimen was ob ta ined  o f f sho re ,  a t  S t a t i o n  
14, f rom a depth o f  7.6-10.5 m (Tab le  4 ) .  Three 
l a r v a e  were a l s o  cap tu red  f rom t h e  s u r f a c e  
waters  o f  K u q m a l l i t  Bay d u r i n g  13-19 J u l y  (Tab le  
5) .  Khan and Faber (1974) a l s o  found t h a t  
ho rn  s c u l p i n  l a r v a e  were q e n e r a l l y  p resen t  i 
sha l l ow  p e l a q i c  areas and a lona shore. 

When sampl inq by  p l a n k t o n  n e t  began i n  
mid-Ju ly ,  s c u l p i n  l a r v a e  were we1 1  developed and 
h i g h l y  capable o f  avoidance. Thus, t r u e  abund- 
ance of s c u l p i n  i n  t h e  harbour i s  p robab ly  much 
q r e a t e r  t h a n  p resen t  d a t a  i n d i c a t e s .  No larvae.( 
were captured by p lank ton  ne t  a f t e r  24 Ju ly ,  b u t  
bo th  l a r v a e  and j u v e n i l e s  were ob ta ined  on 24 
August by se in ing .  I n  1980, younq-of - the-year  
s c u l p i n  were n o t  captured i n  t h e  harbour,  i n  
sma l l  mesh seines, u n t i  1  13 August (Bond 1982). 

Fourhorn s c u l p i n  are common i n  t h e  Beau- 
f o r t  Sea. Larvae have been r e p o r t e d  a long t h e  
Yukon coast  (Kendel e t  a l .  1975; G r i f f i t h s  e t  
a l ,  1975), i n  t h e  o u t e r  Mackenzie D e l t a  (Percy  
1975), and a lonq t h e  Tuktoyaktuk Pen insu la  
(Jones and Den Beste 1977; Lawrence e t  a l .  i n  
prep. ) .  They were t h e  most abundant l a r v a e  a t  
T u f t  Po in t  (Jones and Den Beste 1977). 

A r c t i c  cod 

Only  t h r e e  A r c t i c  cod were cap tu red  i n  t h e  
h a r b o ~ l r  (Tab le  2). Two were obt3ained a t  2.5-3.9 
m d u r i n q  13-19 J u l y  (1.1-100 m- ) and t h e  t h i ~ d  
a t  4.0-7.5 w d u r i n q  20-26 J u l y  (0.2.190 rn- ) 
(Tab le  4 ) .  Three specimens (0.7-100 m- ) were 
a l s o  cauqht i n  t h e  s u r f a c e  waters o f  K u g a l l i t  
Bay d u r i n g  13-19 J u l y  (Tab le  5 ) .  

Elsewhere, A r c t i c  cod l a r v a e  have been 
found  i n  l a r q e  numbers. A r c t i c  cod (mos t l y  l a r -  
vae b u t  w i t h  some j u v e n i l e s )  c o n s t i t u t e d  90% of 
t h e  t o t a l  ca tch (n=335) f rom Amundsen Gulf i n  
1973 and 73% o f  t h e  t o t a l  ca tch  (n=5 648) from 
Mackenzie Bay i n  1975 (Hunter 1979). However, 
ac tua l  d e y i t i e s  o f  l a r v a e  ranged f rom 0 t o  
0.3- 100 m- per  t r a w l  i n  Amundsen G u l f  and from 
0.01 t o  1.6.100 m-3 i n  Mackenzie Bay. Over 85% 
o f  a l l  i c h t h y o p l a n k t o n  i n  Lancaster  Sound and 

western  B a f f i n  Bay i n  1976 and 1978 were A r c t i c  
cod (Sekerak i 9 8 2 ) .  D e n s i t i e s  t h e r e  ranaed up 
t o  120-100 m- f o r  a  s i n g l e  h i q h  speed P l i l l e r  
sampler tow. I n  Simpson Lagoon, Alaska, A r c t i c  
cod represented 83% o f  l a r v a e  i n  1977 ( C r a i a  eg 
a l .  1982). An o v e r a l l  d e n s i t y  o f  7.8.100 m- 
was ob ta ined  f o r  Simpson Laqoon v i a  1 mn mesh 
p l a n k t o n  net .  A l though t h e r e  was undoubted ly  
a c t i v e  avoidance by advanced l a r v a e  of t h e  
sampl inq gear, r e s u l t s  f rom t h i s  s tudy  i n d i c a t e  
low r e l a t i v e  abundance of A r c t i c  cod l a r v a e  i n  
t h e  Tuktoyaktuk area. No l a r v a e  were cap tu red  
i n  se ine  hau ls  a t  t h e  end of Auqust, 1982 and 
few a d u l t  cod were captured i n  t h e  harbour  dur -  
i n q  1981 (Hopky and Ratynsk i  1983). 

LENGTH AND GROWTH 

Rainbow sme l t  

T o t a l  l e n g t h  o f  ra inbow smelt  i n  Tuktoyak- 
t u k  Harbour ranged f rom 9.5-36 m d u r i n q  t h e  
sampl ing pe r iod .  Larvae are  r e p o r t e d  t o  be 5  mm 
( s tandard  l e n g t h )  a t  h a t c h i n q  (McKenzie 1964). 
By 11 Ju ly ,  mean l e n g t h  i n  t h e  harbour  was 
a l r e a d y  12.4 mn and no p r o l a r v a e  were encount-  
ered. Mean l e n g t h  of se ine  cap tu red  l a r v a e  was 
31.2 m on 24 August (F ig .  12).  P lank ton  net  
samples gave a  good es t ima te  o f  growth u n t i l  t h e  
end o f  J u l y  a f t e r  which o n l y  sma l l e r  l a r v a e  were 
captured. Th i s  may have been t h e  r e s u l t  o f  a  
change i n  v e r t i c a l  d i s t r i b u t i o n  w i t h  i nc rease  i n  
l e n g t h  and n o t  e n t i r e l y  t h e  r e s u l t  of  a c t i v e  
avoidance because l a r g e r  l a r v a e  were s u s c e p t i b l e  
t o  cap tu re  b y  t h e  e p i b e n t h i c  s l e d  (F ie .  15).  

Growth o f  smel t  i n  t h e  harbour  was s i m i l a r  
t o  t h a t  found near T u f t  Po in t ,  f u r t h e r  eas t  on 
t h e  Tuktoyaktuk Peninsula,  where l a r v a e  were 
16.4 nm by m id -Ju l y  and 28 mn by l a t e  Auaust, 
1977 (Jones and Den Beste 1977). Dependinq on 
l o c a t i o n ,  t h e  mean f o r k  l e n g t h  o f  smel t  a lonq 
t h e  Tuktoyaktuk Pen insu la  ranged f rom 24.7 t o  
27.3 mn i n  t h e  f i r s t  week o f  September, 1978 
(Lawrence e t  a l .  i n  prep. ). On t h e  Yukon coast ,  
l a r v a e  a t  Stokes Laqoon ranged i n  f o r k  l e n o t h  
f rom 19-28 m on 18 Ju ly ,  1975 (Kendel e t  a l .  
1975).  Near t h e  mouth o f  t h e  West Channel o f  
t h e  Mackenzie R ive r ,  t h e y  ranqed from 24-34 mm 
( f o r k  l e n g t h )  i n  e a r l y  August (Percy  1975). 

P a c i f i c  h e r r i n g  

Lenoth  o f  P a c i f i c  h e r r i n q  ranqed frorn 7.5- 
33 mn w i t h  a  mean o f  8.8 mn on 11 J u l y  ( p l a n k t o n  
n e t  samples) and 27.3 mn on 24 August (beach 
se ine  samples) (F ig .  12).  A t  T u f t  Po in t ,  mean 
l e n q t h  o f  h e r r i n g  l a r v a e  was 32.4 mn b,y 26 Aug- 
u s t  t o  3  Septeinber, 1977 (Jones and Den Beste 
1977). By t h e  t h i r d  week o f  September, mean 
f o r k  l e n g t h  elsewhere a long  t h e  Tuk toyak t~ rk  
Pen insu la  was 37 mn (Lawrence e t  a l .  i n  prep. ). 
F i v e  p r o l a r v a e  lneasured 7.5-9.2 m:n; two were 
cap tu red  on 12 Ju ly ,  one on 20 Ju l y ,  and t h e  
l a s t  two as l a t e  as 2 Auqust which suaqests an 
extended n r  secondary spawning pe r iod .  H e r r i n q  
are 6  mn a t  h a t c h i n a  and t h e  y o l k  sac i s  absorb- 
ed on specimens as smal l  as 6 mn and as l a r q e  as 
10 mn (s tandard  l e n g t h s )  (Stevenson 1962). 

Only  s m a l l e r  h e r r i n g  were s u s c e p t i b l e  t o  
c a p t u r e  by  p l a n k t o n  n e t  a f t e r  t h e  end o f  Ju l y .  
A c t i v e  gear avoidance i nc reased  w i t h  i nc reased  



h e r r i n q  l enq th ,  bu t  t h i s  c o u l d  +ave been a t  
l e a s t  p a r t i a l l y  a1 l e v i a t e d  b y  sampl inq d u r i n q  
t w i  1 i q h t  . Stevenson (1962) found t h a t  l a r g e r  
l a r v a e  were more common i n  n i q h t  samples. 

S a f f r o n  cod 

T o t a l  l e n g t h  ranged from 5.6-8.0 mm, b u t  
o n l y  one specimen was sma l l e r  t han  6.2 mn and 
one l a r q e r  t han  7.5 mm. Mean l e n g t h  was 6.5 mm 
on 15 J u l y  and reached 7.5 m on 13 August 
(F ig .  12).  A l l  specimens were pos t l a rvae .  Saf -  
f r o n  cod hatch a t  3.5 mn (Mukhacheva 1957 as 
c i t e d  by Dunn and V i n t e r  1982). A 34 n s a f f r o n  
cod, captured near T u f t  P o i n t  on t h e  Tuktoyaktuk 
Pen insu la  on 30 Auqust, 1977, was cons idered t o  
be a younq-of - the-year  b,y Jones and Den Beste 
(1977).  Perhaps i t  was i n  i t s  second year of  
qrowth . 
S t a r r y  f l o u n d e r  

Larvae are 1.9-2.1 mn, accord ina t o  O r c u t t  
(1950), and 2.6-3.4 m, acco rd ing  t o  Yusa 
(1957),  a t  ha tch inq .  Jus t  two weeks a f t e r  
sampl ina s t a r r y  f l o u n d e r  eggs, mean l e n q t h  of 
l a r v a e  f rom 2-8 Auqust was 4.2 mn (n=21) and t h e  
ranqe was 3.4-6.3 mm. S i x  p ro la rvae ,  4.0-4.3 
mm, were captured on 2 August bu t  none nn 8 Auq- 
u s t .  Specimens showed no s iqns  o f  metamor- 
phos is .  Th i s  beq ins  a t  7 mn ( s tandard  l e n q t h )  
and no qrowth occurs  u n t i l  i t s  comp le t i on  ( P o l i -  
cansk,y and Sieswerda 1979). Comparisons o f  l a r -  
va l  growth w i t h  o t h e r  areas i n  t h e  Beau fo r t  Sea 
a re  no t  p o s s i b l e  because few o t h e r  specimens 
have been sampled. J u v e n i l e  s t a r r y  f l o u n d e r  as 
sma l l  as 28 mn have been found i n  Tuktoyaktuk 
Harbour i n  l a t e  summer (Bond 1982). Based on 
t h e  s i z e  o f  p l e u r o n e c t i d s  ob ta ined  i n  t h i s  
study, these j u v e n i l e s  were p robab ly  approaching 
t h e  end o f  t h e i r  second growinq season. 

L a r v a l  lumpenids captured on 14-15 J u l y  
ranqed i n  l e ~ q t h  f rom 15.8-17.3 mm. The mean 
was 16.6 mn (n=5). On 31 July,  two specimens o f  
20 mm and 21.5 mm r e s p e c t i v e l y  were cauqht. 
Another specimen was 18 mn on 8 August. Juve- 
n i l e  b l a c k l i n e  p r i c k l e b a c k  were 36.0-38.6 mn on 
2 June, 1978 i n  t h e  waters o f f  Hokkaido, Japan 
(Tokuya and Amaoka 1980). Younq-of- the-year 
s lender  ee lb lenny  i n  southeastern  James Bay were 
15-25 mm, s tandard l eno th ,  i n  June 1979 (Ochman 
and Dodson 1982). Larvae, some w i t h  y o l k  sacs, 
measured 10-20 mn a t  t h e  end o f  May, 1980 (Och- 
man and Dodson 1982). 

Fourhorn s c u l p i n  

Larvae o f  t h e  fou rho rn  s c u l p i n  ranqed f rom 
10.6-17.1 m and had a mean l e n q t h  o f  13.5 m 
(n=8) d u r i n g  12-24 Ju l y .  Th i s  was l e s s  than  
found e l  sewhere a lonq t h e  Tuktoyaktuk Pen insu la  
f o r  s i m i l a r  per iods.  Dur ing  15-25 Ju ly ,  1977 
l a r v a e  averaqed 17.8 mn at  T u f t  P o i n t  (Jones and 
Den Beste 1977). Lawrence e t  a l .  ( i n  prep. )  
found a mean o f  19.0 mn on 20 J u l y  1979 d u r i n q  a 
c o a s t a l  survey o f  t h e  Tuktoyaktuk Peninsu la .  
However, t h e  s i z e  d i f f e r e n c e s  may be a t t r i b u t -  
ab le  t o  qear avoidance and s e l e c t i v i t y .  I n  t h e  
Tuktoyaktuk Harbour study, J u l y  specimens were 
cap tu red  by p lank ton  net  ( e a s i l y  avoided) w h i l e  
t h e y  were taken by t r a w l s  and/or se ines ( s e l e c t -  

i n q  f o r  l a r g e r  specimens) i n  t h e  o t h e r  s tud ies .  
Seine captured specimens f rom t h e  harbour  on 24 
Aurlust averaqed 34 nm and ranoed from 24.5-41 
ma. T h i s  i s  s i m i l a r  t o  t h e  mean o f  32.3 mm 
found by Jones and Den Beste (1977) f o r  26 Aua- 
u s t  t o  3 September and t o  t h e  33.0 nm r e p o r t e d  
by  Lawrence e t  a l .  ( i n  preD.) f o r  t h e  f i r s t  week 
o f  September, 1978. I n  1980, modal l e n q t h  o f  
se ine  captured l a r v a l  s c u l p i n  i n  Tuktovaktuk 
Harbour was 30-34 m b y  t h e  l a t t e r  p a r t  o f  Aug- 
u s t  (Bond 1982). 

A r c t i c  cod 

The sma l l es t  A r c t i c  cod was 12.5 mn on 15 
J u l y  and t h e  l a r q e s t  was 14.6 mm on 25 J u l y .  
A r c t i c  cod are  5.5 m at  h a t c h i n q  (Aronov ich e t  
a l .  1975) and y o l k  r e s o r p t i o n  i s  completed b y  
app rox ima te l y  6.5 nm (Rass 1968). I n  Simpson 
Lagoon, Alaska, f o r k  l e n a t h  averaged 7.8 rnm 
( range of 6-11 mn) on 21 J u l y  and 19.0 mn (range 
o f  12-29 mm) on 14 September, 1977 (Cra ig  e t  
a l .  1982). I n  Lancaster  Sound and western Ba f -  
f i n  Bay, mean t o t a l  l e n g t h  o f  l a r v a e  was 9 mn on 
23 J u l y  and 28 mn on 6 October, 1978 (Sekerak 
1982). 

GENERAL DISCUSSION 

Temporal and s p a t i  a1 seg raqa t i on  o f  l a r v a e  
o f  t h e  spec ies  sampled was demonstrated by t h e  
d a t a  and r e s u l t e d  f rom apparent d i f f e r e n c e s  i n  
depth and t e m p e r a t u r e l s a l  i n i t y  p re fe rences  o f  
l a rvae .  Severa l  f i s h  spec ies  spawn i n  t h e  ha r -  
bour d u r i n g  w i n t e r  and these l a r v a e  ha tch  under 
i c e  cover. The s lender  ee lb lenny,  u s u a l l y  found 
a t  s a l i n i t i e s  o f  25.5%, o r  more, spawn f rom 
October t o  November (Andr i  yashev 1954). I n  
1981, females o f  bo th  s lender  e e l b l e n n y  and 
b l  a c k l i n e  p r i c k l e b a c k  were approachinq a r i p e  
c o n d i t i o n  a t  Tuktoyaktuk b y  Septewber 
(unpub l i shed  da ta ) .  A r c t i c  cod spawn f rom 
December t o  t h e  end o f  March (Rass 1968) w h i l e  
f o u r h o r n  s c u l p i n  spawn frorn mid-December throuoh 
January (Morrow 1980). The spawning p e r i o d  of 
A r c t i c  f l ounder  runs from January t o  March a t  
s a l i n i t i e s  o f  27-28%n and t h a t  o f  s a f f r o n  cod 
f rom December t o  February  (Andriyashev 1954). 
I n  Tuktoyaktuk Harbour, t h e r e  i s  evidence o f  
f o u r h o r n  s c u l p i n  spawning i n  January and o f  
A r c t i c  f l o u n d e r  and s a f f r o n  cod spawning i n  
March (Bond 1982). 

Rainbow smelt, P a c i f i c  h e r r i n q ,  and s t a r r y  
f l o u n d e r  a re  s p r i n q  and e a r l y  summer spawners. 
Rainbow smelt  spawn, i n  n o r t h e r n  areas f rom May 
t o  June (Andriyashev 1954), p redomina te l y  i n  
f reshwa te r  streams, b u t  a l s o  i n  t h e  t i d a l  zone 
o f  e s t u a r i e s  (B iqe low and Schroeder 1953; 
McKenzie 1964). I t  i s  unc lea r  whether t h e y  
a c t u a l l y  spawn w i t h i n  t h e  harbour .  L a r v a l  smel t  
were i n i t i a l l y  abundant i n  seve ra l  sha l l ow  areas 
o f  t h e  harbour  seemingly s u i t a b l e  f o r  e s t u a r i n e  
spawninq; however, Bond (1982) found no evidence 
f o r  ra inbow smel t  spawninq i n  t h e  harbour  and 
suqgested t h e  Mackenzie R i v e r  o r  i t s  t r i b u t a r i e s  
as sources o f  l a rvae .  P a c i f i c  h e r r i n q  u s u a l l y  
spawn i n  p r o t e c t e d  waters w i t h i n  t h e  i n t e r t i d a l  
zone near shore ( T a y l o r  1964) and i n  Tuktoyaktuk 
Harbour i n  mid-June (Bond 1982; D.V. Gi l lman, 
personal  comm~tnicat ion. S t a r r y  f l o u n d e r  spawn 
i n  t h e  harbour  f rom l a t e  June t o  e a r l y  J u l y  
(Bond 1982).  Du r ing  t h e  p resen t  study, t h e  



p l a n k t o n i c  egqs o f  t h i s  spec ies  were sampled on 
14 and 15 J u l y .  

A  p a r t i a l  tempora l  s e p a r a t i o n  o f  1  arvae i n  
t h e  harbour  r e s u l t s  from d i f f e r e n c e s  i n  spawning 
and h a t c h i n q  t imes.  L a r v a l  lumpenids, A r c t i c  
cod, f o u r h o r n  scu lp in ,  A r c t i c  f l o u n d e r ,  and s a f -  
f r o n  cod make up t h e  i c h t h y o p l a n k t o n  i n  e a r l y  
s p r i n g  b e f o r e  i c e  breakup. When sampl inq heqan 
i n  mid-Ju ly ,  ra inbow smel t  and newly  hatched 
P a c i f i c  h e r r i n g  were t h e  ma jo r  components of t h e  
i ch thyop lank ton .  Catches o f  lumpenids and s c u l -  
p i n  a t  t h i s  t i m e  were low p r o b a b l y  because t h e  
i nc reased  s i z e  o f  t hese  l a r v a e  a l l owed  them t o  
more e a s i l y  avo id  capture ;  t h e r e  was a l s o  a  coq- 
com i tan t  chanqe i n  l i f e s t y l e  ( i . e .  f r om p l a n k -  
t o n i c  t o  demersal)  which made these  l a r v a e  l e s s  
v u l n e r a b l e  t o  c a p t u r e  by  p l a n k t o n  ne ts .  No A rc -  
t i c  f l o u n d e r  were captured,  p robah l y  because 
t h e y  had a l ready  metamorphosed and become demer- 
s a l .  A r c t i c  cod a re  p robab l y  never a  major  com- 
ponent o f  t h e  i c h t h y o p l a n k t o n  o f  Tuktoyaktuk  
Harbour.  S a f f r o n  cod qrew s l o w l y  (6 8.0 mn by 
mid-Auqust)  and remained vu lne rab le .  t o  c a p t u r e  
t h rouahou t  t h e  s tudy  p e r i o d .  F i n a l  l y ,  newly 
hatched s t a r r y  f l o u n d e r  made t h e i r  appearance on 
2 A u q ~ ~ s t .  

S p a t i  a1 s e p a r a t i o n  o f  l a r v a e  was demon- 
s t r a t e d  by  t h e  d a t a  and r e s u l t e d  f rom d i f f e r -  
ences i n  depth  and t e m p e r a t u r e / s a l i n i t y  p r e f e r -  
ences. Rainbow smel t  and P a c i f i c  h e r r i n g  were 
most abundant i n  t h e  warmer/ less s a l i n e  waters  
above t h e  h a l o c l i n e .  A l though t h e  d a t a  i s  
l i m i t e d ,  i t  i n d i c a t e s  t h a t  f o u r h o r n  s c u l p i n  f r e -  
quented b r a c k i s h  s u r f a c e  waters  a t  s h a l l o w  
depths  near shore, as a l s o  found by  Khan and 
Faber (1974).  Lumpenids, s a f f r o n  cod, and 
s t a r r y  f l o u n d e r  were l i m i t e d  t o  mid-harbour s t a -  
t i o n s  and most p r e v a l e n t  i n  t h e  co lder /more 
s a l i n e  waters  near t h e  upper p a r t  o f  t h e  ha lo -  
c l i n e .  P l a n k t o n i c  l a r v a e  o f  a l l  spec ies  were 
r a r e  below 7.5 q. No lumpenids, s a f f r o n  cod, o r  
s t a r r y  f l o u n d e r  l a r v a e  were cap tu red  o u t s i d e  t h e  
harbour  i n  t h e  sha l l ow  waters  o f  Ku r lma l l i t  Bay. 
Rainbow smel t  and P a c i f i c  h e r r i n q  were present ,  
b u t  CPUE was f a r  l e s s  than i n s i d e  t h e  harbour .  
T h i s  suggests t h e  harbour  i s  more i m p o r t a n t  as a  
spawninq and/or n u r s e r y  area f o r  t hese  species.  
Successfu l  spawninp of lumpenids,  gadids,  and 
p l e u r o n e c t i d s  i n  t h e  harbour  may depend on t h e  
s a l i n e  bot tom l a y e r  o f  water  found t h e r e .  The 
harbour  i s  o f  c r i t i c a l  impor tance t o  t h e  b l a c k -  
l i n e  p r i c k l e b a c k  which i s  r e s t r i c t e d ,  i n  A r c t i c  
Canada, t o  Tuktoyaktuk  Harbour and L i v e r p o o l  Bay 
( M c A l l i s t e r ,  i n  prep.  ). 

The i c h t h y o p l  ankton p resen t  i n  Tuktoyaktuk  
Harbour d u r i n g  11 J u l y  - 16 August, 1982 were 
i d e n t i f i e d  by  t h i s  s t u d y  and i n f o r m a t i o n  p r o -  
v i d e d  on t h e i r  r e l a t i v e  abundances, tempora l  and 
s p a t i a l  d i s t r i b u t i o n s ,  and growth.  However, 
a d d i t i o n a l  sampl ing  i s  d e s i r a b l e  t o  f u r t h e r  
q u a n t i f y  t h e  d i f f e r e n c e s  found. F u t u r e  
resea rche rs  shou ld  endeavour t o  u t i l i z e  a  w ider  
v a r i e t y  o f  sampl inq  equipment i n c l u d i n g  p l a n k t o n  
n e t s  and M i l l e r  h i a h  speed samplers ( M i l l e r  
1961), espec i  a1 l y  f o r  r e d u c t i o n  o f  n e t  avo id -  
ance. Use o f  an e p i b e n t h i c  sampler wo111d p ro -  
v i d e  i n f o r m a t i o n  on demersal forms such as 
young-of  - the-year  z o a r c i  ds, advanced lumpeni d  
and c o t t i d  l a r vae ,  and metamorphosed p l e u r o -  
n e c t i d s .  Concur rent  smal l  mesh s e i n i n q  may 
sample some spec ies  i n  s h a l l o w  i n s h o r e  waters  as 

t h e y  d isappear  frorl l  t h e  p lank ton .  A t t s i p t s  
shou ld  a l s o  be made t o  sample eqqs and l a r v a e  
uqder t h e  i c e  t o  r e v e a l  exact  spawn inq lha tch inq  
t imes  o f  t h e  v a r i o u s  spec ies .  
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t h e  f o u r h o r n  s c u l p i n  and o f  t h e  o t h e r  l a r v a e  t o  
f a m i l y  l e v e l .  J.R. Dunn, N a t i o n a l  Mar ine  
F i s h e r i e s  Serv ice ,  S e a t t l e ,  p r o v i d e d  i n f o r m a t i o n  
a l l o w i n q  i d e n t i f i c a t i o n  o f  t h e  A r c t i c  and s a f -  
f r o n  cods. I am v e r y  a r a t e f u l  f o r  t h e i r  he lp .  

B. Cohen, S. Ahlqren, M. Leyden, and L. 
F l e t c h e r  prepared t h e  f i n a l  manusc r i p t .  W.A. 
Bond and M.J. Lawrence rev iewed an e a r l i e r  v e r -  
s i o n  o f  t h i s  r e p o r t .  Drs. R.A. Boda l y  and J.A. 
Ma th ias  rev iewed t h e  f i n a l  d r a f t .  A l l  t h e i r  
h e l p  i s  g r e a t l y  apprec i  ated. 
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Table 1. F i sh  species occurr ing i n  Tuktoyaktuk Harbour. s 2  
_.I-==- 

Common Name L a t i n  Name Abbrev ia t ion  

P a c i f i c  He r r i ng  

A r c t i c  Cisco 

Lake Wh i te f i sh  

Broad Whi tef ish 

Least Cisco 

Inconnu 

Rainbow Smelt 

Pond Smelt 

Nor thern P ike  

Longnose Sucker 

A r c t i c  Cod 

Sa f f ron  Cod 

Burbot 

Shul upaol uk (or Eelpout) 

Ninespine St ick leback  

Black1 i n e  P r i ck1  eback 

S1 ender Eel b l  enny 

Fourhorn Scul p i n  

A r c t i c  F1 ounder 

S t a r r y  Flounder 

CZupea harengus paZZasi Valenciennes 

Coregonus autumnu Zis ( Pa 1 1 as ) 
C. cZupeafomis (Mi t c h i  11 ) 

C. nasus ( P a l l a s )  

C.  sardineZZa Valenciennes 

Stenodus Zeucichthys (Gul dens t a d t  ) 

Osmerus mordaa: ( M i t c h i l l )  

Hypomesus o Zidus (Pa 1 1 as ) 

Esox Zucius Linnaeus 

Catostomus catostomus ( Fors t e r  ) 

Boreogadus s a i d !  ( Lepech i n ) 

EZeginus graciZis ( T i  1 e s i  us ) 

Lota Zota (Linnaeus) 

Lycodes jugorieus Kni powi t s c h  

Pungitius pungitius ( L i  nnaeus ) 

Acantholwnpenus mackayi (Gi 1 b e r t  ) 

Lwnpenus fabricii  (Valenciennes ) 

&oxocephalus quadricomis (Linnaeus) 

Liopsetta gZaciaZis (Pal 1 as) 

PZatichthys steZZatus (Pal 1 as ) 

PCHR 

ARCS 

L KWT 

BDWT 

LSCS 

I NCO 

RNSM 

PDSM 

NRPK 

LNSK 

ARCD 

SFCD 

BRBT 

ELPT 

NSSB 

BLPB 

SLEB ) LUMP 

FHSC 

ARFL 

STFL 

l f r o m  Bond (1982) and Hopky and Ratynski  (1983). 

2comrnon and s c i e n t i f i c  names a r e  those recommended by Robins e t  a1 .- (1980). 
One except ion i s  t h a t  t h e  common name suggested by Legendre e t  a1 . (1975) i s  
u t  i 1 i zed f o r  AcanthoZwrpenus mackayi . 



Table 2. T o t a l  ca tch  da ta  from p lank ton  n e t  tows i n  Tuktoyaktuk tjarbour, 
during 11 J u l ~  - 16 August, 1982. 

Species Depth (m) # Captured ~ o l  ume (m3) # 1 OOm-3 

RNSM 0 - 1.0 
2.5 - 3.9 
4.0 - 7.5 

To ta l  

PCHR 0 - 1.0 
2.5 - 3.9 
4.0- 7.5 
7.6 - 10.5 

To ta l  

SFCD 0 - 1.0 
2.5 - 3.9 
4.0 - 7.5 
7.6 - 10.5 

T o t a l  

STFL 0 - 1.0 
2.5 - 3.9 
4.0 - 7.5 
7.6 - 10.5 

T o t a l  

LUMP 0 - 1.0 
2.5 - 3.9 
4.0 - 7.5 

T o t a l  

0 - 1.0 
2.5 - 3.9 
4.0 - 7.5 
7.6 - 10.5 

To ta l  

FHSC 

0 - 1.0 
2.5 - 3.9 
4.0 - 7.5 
7.6 - 10.5 

T o t a l  

ARCD 



Table 3. Catch data from sur face p lankton n e t  tows i n  Tuktoyaktuk Harbour d u r i n g  19g. Sta t lons  7 t h r o u ~ h  8 are considered per iphera l  t o  and 
s t a t i o n s  10 throunh 15 w i t h i n  the  main harbour area. 

-- - - . -. - - - - . - - - - - -- - -- - -- - -- 
Per iod1 

S ta t ion  Species 11, 12 J u l y  13-19 J u l y  20-26 J u l y  3-9 August 10- 16 August To ta l  

# vo l (m3) # vol (m3) #.100m-~ # vol(m3) #.10om-3 # vol(m3) # .100~-3 # vo l (m3) # . l r )On~-~  # vo l (m3) d.l!lO~n-~ 

7 RNSM 41  228.9 17.9 2 152.4 1.3 0 135.1 0 0 69.7 0 0 151.9 0 43 738.0 5 .8  
PCHR 25 10.9 1 0.7 0 0 1 1.4 0 0 2 7 3.7 
FHSC 1 0.4 0 0 0 0 0 0 0 0 1 0 .1  

17 RNSM 77 152.6 50.5 1 111.2 0.9 1 72.7 1.4 - 
PCHR 1 0.7 1 0.9 0 0 

18 RNSM - 1 122.9 0.8 3 136.4 2.2 - 4 259.3 1.5 

9 RNSM 81  152.6 53.1 9 131.1 6.9 1 125.0 0.8 0 130.3 0 2 164.4 1.2 93 703.4 13.2 
PCHR 1 0.7 0 0 0 0 0 0 1 0.6 2 0.3 

11 RNSM 

19 RNSM 
PCHR 

8 RNSM 
PCHR 

10 RNSM 
PCHR 
FHS C 
SFCD 

12 RNSM - 
PCHR 

13 RNSM 80 305.2 26.2 42 200.9 20.9 34 141.7 24.0 - 
PCHR 2 0.7 8 4.0 4 2.8 

14 RNSM - 184 206.9 88.9 21 392.5 5.4 0 137.1 0 3 310.1 1.0 208 1 1 7 9 . 9  17.6 
PCHR 1 0.5 0 0 0 0 3 1.0 4 0.3 

15 RNSM 
PCHR 

A1 1 RNSM 391 1.144.5 34.2 474 2 4 0 9 . 3  19.7 82 1 8 5 1 . 3  4.4 44 1 0 9 7 . 1  4.0 6 1 2 4 4 . 8  0.5 997 7 8 8 0 . 0  12.7 
Stat ions PCHR 31  2.7 19 0.8 6 0.3 9 0.8 4 0.3 69 0.9  

FHSC 1 0.1 2 0 .1  2 0 . 1  0 0 0 0 5 0 .1  
SFCD 0 0 0 0 0 0 1 0.1 0 0 1 <O. 05 

'During the per iod 27 J u l y  - 2 Auaust o n l y  S t a t i o n  14 was samnled - volume was 133.3m3 and catch was 0. 



Table 4. Catch data from plankton ne t  tows a t  d i f f e r e n t  depth ranges i n  Tuktovaktuk Harbour du r i ng  1982. 

Tota l  
Depth(m) Species Sta t ion 12 Ju l y  13-19 Ju l y  20-26 Ju l y  27 Ju l y  - 2 August 3-9 August 10-16 August (Periods and S ta t i ons )  

# vol(m3) # . l ~ O m - ~  # vol(m3) #-1001n-~ # vol(m3) #-100m-~ # vol(m3) # . lOh-3  # vol(m3) #.10(h-3 # vol(m3) # -loom-3 # vol(m3) #-100In-~ 

0-1.0 RNSM 13 72 305.2 23.6 42 200.9 20.9 34 141.7 24.0 356 1 8 2 7 . 7  19.5 
14 184 206.9 88.9 21  392.5 5.4 0 133.3 0 0 137.1 0 3 310.1 1 .0  

PCHR 13 2 305.2 0.7 8 200.9 4.0 4 141.7 2.8 16 0.9 
14 1 206.9 0.5 0 3 9 2 . 5  0 0 133.3 0 0 137.1 0 3 310.1 1 .0  

2.5-3.9 RNSM 13 
14 

PCHR 13 
14 

SFCO 13 
14 

LUMP 13 
14 

ARCD 13  

STFL 14 

4.0-7.5 RNSM 13 85 998.7 0.9 5 559.2 0.9 0 746.8 0 94 3 359.9 2 .8  
14 2 70.1 2.9 0 4 0 7 . 0  0 1 164.9 0.6 1 137.2 0.7 0 276.0 0 

PCHR 

SFCO 

LUMP 

ARCD 

STFL 

7.6-10.5 RNSM 

SFCD 

FHSC 



Table 5. Catch data from plankton n e t  tows a t  d i f f e r e n t  depth-ranges i n  Kugma l l i t  Bay, N.W.T., du r i ng  1982. 

Per iod  

Depth(m) Species 13-19 J u l y  27 J u l y  - 2 August 3-9 August 10-16 August Tota l  

# vol (m3) #-100m-~ # vol(m3) # vol(m3) #.100m-~ # vol(m3) # vol(m3) #.100m-3 

RNSM 9 420.3 2.1 0 157.2 0 0 148.1 0 0 149.8 0 
F 

0-1.0 9 875.4 1.0 + 
PCHR 0 0 1 0.6 0 0 0 0 1 0.1 
ARCD 3 0.7 0 0 0 0 0 0 3 0.3 
FHS C 3 0.7 0 0 0 0 0 0 3 0.3 

2.5-3.9 RNSM 0 321.8 0 1 101.6 1.0 0 140.3 0 0 158.2 0 1 721.9 0.1 
PCHR 0 0 0 0 1 0.7 0 0 1 0.1 



BEAUFORT 

- 
100 k i l ~ N t m  Y LRCTlC RED I lVER 

F ig .  1. The Mackenzie Del ta-Beaufort  Sea 
area. 

TUKTOYAKTUK 

BEAUFORT SEA 
(KUGMALLIT BAY) 

0 TOWS AT SURFACE ONLY 

C] TOWS AT VARICUS DEPTHS 

Fig.  2. Tuktoyaktuk Harbour i n d i c a t i n g  
s t a t i o n s  sampled. 



SALINITY (Oho)  

TEMPERATURE (OC) 
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Fig. 3 .  Sal in i  t y  (sol id c i r c l e s )  and temperature (open c i r c l e s )  p rof i l es ,  
a t  several occasions during 1982, from Tuktoyaktuk Harbour. 
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Fig. 4. Pos t la rva l  rainbow smel t  (14.7 nun t o t a l  
l eng th )  from Tuktoyaktuk Harbour, 
A )  l a t e r a l ,  B )  d o r s a l ,  and C) ven t ra l  
views. 

Fig. 5. Pos t la rva l  P a c i f i c  he r r ing  (12.0 mm 
t o t a l  l eng th )  from Tuktoyaktuk Harbour, 
A )  l a t e r a l ,  B )  d o r s a l ,  and C )  ven t r a l  
views. 



Fig.  6. Pos t l a r va l  s a f f r o n  cod (6 .4 mm t o t a l  
l e n g t h )  f rom Tuktoyaktuk Harbour, 
A) l a t e r a l ,  B )  dorsa l ,  and C )  v e n t r a l  
views. 

F ig .  7 .  P o s t l a r v a l  A r c t i c  cod (14.6 mm t o t a l  
l e n g t h )  f rom Tuktoyaktuk Harbour, 
A) l a t e r a l ,  b )  do rsa l ,  and C )  v e n t r a l  
views. 



F i g .  8. Prolarval s t a r r y  f lounder  (4 .1  mrn t o t a l  
length)  from Tuktoyaktuk Harbour, 
l a t e r a l  view. 

Fig. 9. Post larval  pleuronect id (6 .0  mm t o t a l  
1  ength)  , probably s t a r r y  f lounder ,  
from Tuktoyaktuk Harbour, A )  l a t e r a l ,  
B )  d o r s a l ,  and C )  ventral  views. 
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m 

Fig. 10. Pos t la rva l  lumpenid (20.0 mm t o t a l  
l eng th )  from Tuktoyaktuk Harbour, 
A )  l a t e r a l ,  B )  d o r s a l ,  and C )  ven t r a l  
views . 

Fig. 11. Pos t la rva l  fourhorn s cu lp in  (12.7 mm 
. . t o t a l  l eng th )  from Tuktoyaktuk Harbour, 

A )  l a t e r a l ,  B) d o r s a l ,  and C )  ven t ra l  
views. 
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F ig .  12. Mean l e n g t h  of rainbow smel t ,  Pac i f i c  her r ing ,  and 
saf f ron cod a t  var ious dates. 
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