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ABSTRACT 

Lacho, G. 1986. Ana lys is  o f  A r c t i c  cod stomach con ten ts  from the  Beaufor t  
She1 f, J u l y  and August, 1984. Can. Data Rep. Fish.  Aquat. Sci . 614: i v  
+ 10 p. 

A r c t i c  cod (Boreogadus sa ida  Lepechin) f rom bottom t r a w l  catches i n  t he  
southern Beau f o r t  Sea d u r i  ng w a n d  September, 1984, were analyzed f o r  food  
i tems. Copepods appear t o  be an impor tan t  p a r t  o f  t h e  d i e t  of cod captured 
d u r i n g  t h i s  study, e s p e c i a l l y  Pseudocalanus e longatus f rom t h e  J u l y  survey and 
Limnocal anus macrurus f rom f i s h  caught i n  September t r a w l s .  Resul ts  o f  
feed ing a n a l y s i s  f o r  f i s h  caught o f f  t h e  Tuktoyaktuk Peninsu la  and Herschel 
I s l a n d  are summarized i n  t h i s  r e p o r t .  

Key words : bottom t r a w l  i ng ; food  organi  sms ; copepods ; Pseudocal anus 
e l  ongatus ; Limnocal anus macrurus; Tuktoyaktuk Peninsu la ;  Herschel 
I s l and .  

Lacho, 6. 1986. Ana l ys i s  o f  A r c t i c  cod stomach con ten ts  from t h e  Beaufor t  
Shel f ,  J u l y  and August, 1984. Can. Data Rep. Fish.  Aquat. Sc i .  614: i v  
+ 10 p. 

Des saidas f r a n c s  (Boreogadus sa ida  Lepechin) provenant de captures 
f a i t e s  au c h a l u t  de fond dans l e  sud d e T m e r  de Beaufort  au cours  de j u i l l e t  
e t  de septembre 1984 ont  PtP soumis 5 des analyses a f i n  d 1 6 t a b l i  r l a  composi- 
t i o n  de l e u r  a l imen ta t i on .  I 1  semble que l e s  copepodes c o n s t i t u e n t  une p a r t i e  
impo r tan te  du regime a l i m e n t a i r e  des saidas f r ancs  captures au cours  de c e t t e  
Ptude. en ~ a r t i c u l  i e r  l e s  Pseudocalanus e lonaa tus .  chez l e s  su.iets c a ~ t u r 6 s  en 
j u i l l e t ,  e't l e s  Limnocalanus macrurus, chez "les s u j e t s  cap tu r6s  en septembre. 
Les r e s u l t a t s  de 1 'ana lyse  du regime a1 imen ta i r e  du po isson cap tu r6  au l a r g e  
de l a  pPninsu le  de ~ u k t o y a k t u k  e t  de 1 ' i l e  Herschel sont r6sum6s dans ce rap- 
p o r t .  

Mots-c l6s:  cha lu tage  de fond; organismes a l i m e n t a i r e s ;  cop6podes; 
~ s e u d o c a l  anus e l  ongatus; Limnocal anus macrurus; pPni nsu le  de 
Tuktoyaktuk ; il e Herschel. 



INTRODUCTION 

I n  1984, t h e  Department o f  F i s h e r i e s  and 
Oceans, Western Region, commenced o f f s h o r e  s t u -  
d i e s  o f  marine resources i n  t h e  southern  Beau- 
f o r t  Sea u t i l i z i n g  t he  c h a r t e r  vessel  "Sequel"  
ou t  o f  Tuktoyaktuk ,  Nor thwest  T e r r i t o r i e s  
(NUT). S t a t i o n s  were sampled o f f  t h e  Tuktoyak- 
t u k  Pen insu la ,  t h e  Mackenzie D e l t a  and Yukon 
coast  i n  t h e  v i c i n i t y  o f  Herschel  I s l a n d .  Along 
w i t h  va r i ous  b i o l o g i c a l  and oceanographic i nves -  
t i g a t i o n s  on t h e  Beau fo r t  S h e l f ,  bo t tom t r a w l -  
i n g ,  u t i l i z i n g  a smal l  o t t e r  t r a w l ,  was done t o  
f u r t h e r  t h e  i n f o r m a t i o n  base on f i s h  resorces 
f rom bo th  nearshore and o f f s h o r e  areas. A r c t i c  
cod, Boreo adus sa ida Lepechin,  was one o f  t h e  
spec ies  c a g p t u r e d ~ h i s  r e p o r t  summarizes t h e  
r e s u l t s  o f  food i t e m  a n a l y s i s  f rom A r c t i c  cod 
caught d u r i n g  t h e  surveys f o r  J u l y  and 
September, 1984. 

MATERIALS AND METHODS 

The s tudy area i s  shown i n  Fig.  1. 
Th i  r t y - m i  n u t e  t r a w l s  a long s e l e c t e d  t r a n s e c t s  
were done us ing  a 4.9 m h e a d l i n e  o t t e r  t r a w l  
w i t h  0.6 mn mesh cod end. Coord iantes  f o r  
sampl ing t r a n s e c t s  were ob ta ined  from a Magnavox 
Model MX4102 s a t e l l i t e  n a v i g t o r  and a re  found i n  
Table 1 f o r  t h e  J u l y  and September surveys. 
General l o c a t i o n s  f o r  sampl ing s t a t i o n s  a r e  
found i n  F ig .  2. Oceanographic data  can be 
found i n  Hopky e t  a l .  (1986). 

N ineteen t r a n s e c t s  were t r a w l e d  between 
J u l y  14 and 25 a t  depths rang ing  between 10 and 
30 meters. A r c t i c  cod from seven o f  t hese  t r a n -  
sec t s  were r e t a i n e d  f o r  f eed ing  a n a l y s i s .  Cod 
f rom n i n e  o f  t h e  12 t r a n s e c t s  t r a w l e d  between 
September 7 and 9 were analyzed. 

A l l  cod r e t a i n e d  a f t e r  each haul  were f r o -  
zen whole f o r  l a t e r  i n v e s t i g a t i o n .  Ana l ys i s  o f  
stomach and i n t e s t i n e  samples was done by I n v e r -  
t e b r a t e  Research Assoc ia tes ,  Winnipeg, Manitoba. 

RESULTS 

FEEDING ANALYSIS 

A t o t a l  o f  167 cod were caught d u r i n g  t h e  
J u l y  survey and 59 o f  these were r e t a i n e d  f o r  
f e e d i n g  a n a l y s i s .  Mean t o t a l  l e n g t h  f o r  t hese  
f i s h  i s  74.4 nm w i t h  a range o f  15.0-109.0 mm. 
Two-hundred and f i v e  A r c t i c  cod were captured 
d u r i n g  t h e  September c r u i s e  and 74 were ana lyzed 
f o r  food i tems. F i s h  ana lyzed f rom September 
catches had a mean t o t a l  l e n g t h  o f  41.5 mn and 
ranged between 26.0 and 76.0 mn. 

O v e r a l l  r e s u l t s  o f  food i t e m  a n a l y s i s  f o r  
J u l y  and September a re  found i n  Tables 2 and 3 
r e s p e c t i v e l y .  I n d i v i d u a l  s t a t i o n  r e s u l t s  a re  
l i s t e d  i n  Tables 4 and 5. 

N ineteen f i s h  f rom t h e  J u l y  survey were 
found t o  have empty stomachs and i n t e s t i n e s .  
F r m  t h e  remain ing 40 stomachs, 22 con ta ined  
copepods and/or copepod remains. Psuedocalanus 

e longa tus  was t h e  most numerous o f  t h e  i d e n t i -  
f i e d  copepods. Al though o c c u r r i n g  i n  o n l y  n i n e  
stomachs, t h e  t o t a l  count f o r  t h i s  spec ies  was 
219 i n d i v i d u a l s  f rom t r a n s e c t s  8403 A-C and 8404 
A-C. Amphipods were t h e  second most u t i l i z e d  
food i t e m  f o l l o w e d  by mysids, c rus taceans and 
l a r v a l  f i s h .  There appears t o  be a h i g h e r  
d i v e r s i t y  o f  no t  o n l y  copepods bu t  of o t h e r  food 
t ypes  f rom t h e  o f f s h o r e  t r a n s e c t s  a t  s t a t i o n s  
8403 and 8404 (Tab le  4). 

September caught f i s h  a1 so f e d  e x t e n s i v e l y  
on copepods. C o p e ~ o d  remains were found i n  41 
o f  t h e  stomachs analyzed. Limnocalanus macrurus 
was found i n  27 f i s h  f o r  an o v e r a l l  count o f  
508. Th i s  CODeDOd had t h e  h i q h e s t  count  f rom 
cod a t  s t a t i o n s  '8401 and 8405 l ~ a b l e  5).  Both 
s t a t i o n s  a r e  i n  nearshore  areas o f f  Tuktoyaktuk  
Pen insu la .  Amphipod remains and A herusa gla- 
c i a l i s  were nex t  i n  importance. S o h n g  on 
u n i d e n t i f i e d  c rus taceans and mysids was a l s o  
found. Only f o u r  f i s h  were empty. 

Other s t u d i e s  have found copepods t o  be 
i m p o r t a n t  i n  t h e  d i e t  o f  A r c t i c  cod. Hognestad 
(1968) no ted  t h a t  stomachs from Barents  Sea 
samples were f i  1 l e d  w i t h  t h e  copepod Calanus 
f i nmarch i cus .  Lowry and F r o s t  (1981) desc r i be  
A r c t i c  cod f rom t h e  Alaskan Beaufor t  and n o r t h -  
eas te rn  Chukchi Sea feed ing  ma in l y  on c a l a n o i d  
copepods and t h e  amphipod A herusa l a c i a l i s ,  
which was found i n  a few co h - k  rom t i s  s t u  y .  
However t h e  stomachs t h e y  ana lyzed f rom t h e  
Nor the rn  B e r i n g  Sea con ta ined  b e n t h i c  organisms 
as major  food i tems. C r a i g  e t  a l .  (1982) r e p o r t  
t h a t  l a t e  w i n t e r  A r c t i c  cod f rom Alaskan o f f -  
shore  waters  con ta ined  copepods, amphipods and 
f i s h  as impor tan t  food i tems bu t  p r e f e r r e d  e p i -  
b e n t h i c  mysids as a major food i t e m  i n  summer 
and w i n t e r  nearshore  waters.  

PARASITES 

Two d i g e n e t i c  t rematodes were a l s o  found 
i n  t h e  d i g e s t i v e  t r a c t .  Rrach h a l l u s  c rena tus  
was found i n  a t o t a l  o f  -0th su r -  
veys and occu r red  predominant ly  i n  stomachs. 
L e c i t h a s t e r  sp. occur red i n  46 cod f rom summer 
and f a l l  surveys. Th is  p a r a s i t e  was found 
ma in l y  i n  t h e  i n t e s t i n e .  Ocurrence o f  bo th  
p a r a s i t e s  a r e  summarized i n  Table 6. 
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Table 1. Sampling dates, l oca t i ons ,  depths and number of A r c t i c  cod caught dur ing  t r a w l i n g  surveys on the  
Reaufort Shel f ,  J u l y  and September, 1984, 

Trawl No. 
S t a r t  F i  n i  sh Depth A r c t i c  Cod 

Date S ta t i on  Transect La t i t ude  Longitude La t i t ude  Longitude ( 4  Sampl ed 

Ju l y  14 

du l y  15 

J u l y  15 

J u l y  15 

J u l y  15 

J u l y  24 

J u l y  24 

Sept. 7 

Sept. 7 

Sept. 7 

Sept. 8 

Sept. 8 

Sept. 8 

Sept. 8 

Sept. 9 

Sept. 9 

A-C 

A- C 

B- A 

A-C 

0-A 

A-B 

B-C 

A- 0 

B-C 

A- B 

A-0 

0-C 

A-8 

R- C 

A-B 

B-C 

10.0 

30.0 

30.0 

30.0 

30.0 

15.0 

15.0 

in. 7 

10.7 

22.0 

34.0 

34.0 

35.0 

36.0 

10.0 

11.6 



Table 2. Occurrence and counts ( i n  brackets) of food Items from Arc t f c  cod (Boreogadus safda) caught dur ing July. 1984, from a1 1 sta t ions.  

3 P C O ~  X X 
4 PC07 X 
5 PC08 X X 
6 PC09 X 
7 PC11 X 
8 PC12 X 
9 PC13 X 

10 PC14 X 
11 PC15 X 
12 PC16 X 
13 PC17 X 
14 PC18 X 
15 PC19 X 
16 PC20 X 
17 PC21 X 
18 PC23 X 
19 PC24 X 
20 PC26 X 
21 PC27 X 
22 PC28 X 
23 PC29 X 
24 PC30 X 
25 PC31 X 
26 PC33 X 
27 PC34 X X 
28 PC36 X 
29 PC37 X 
30 PC38 
31 PC40 x(" i : 
32 PC43 
33 PC47 

X(1) 
X X 

34 PC48 x(3)  x(1) x(7) X 
35 PC52 
36 PC54 

X(4) 
X( 1) X X 

37 PC59 X(19) X 
38 PC61 x(1) x (1)  X 
39 PC64 x(8) X X 
40 PC68 x(4) x (2)  x (2)  X X 
41 PC69 X 
42 PC71 X X X X 
43 PC72 x(3)  X X 
44 PC75 X(1) x X 
45 PC77 X X X 
46 PC78 X x(1) X 
47 PC79 X X 
48 PC80 x(2) X 
49 PC81 X(8) X(J) X(5) x 
50 PC83 : ( a  X(177) X X 
51 PC85 X X X 
52 PC87 x(33) x(1) X X 
53 PC89 X(1) X(8) X(1) X(1) x x 
54 PC91 
55 PC93 

X(2) 

56 PC97 
X(6) 

X 
57 PC98 X x(1) x(1) X 
58 PC99 x(8) x(3) X X 
59 PC100 X X 

Tota ls  59 13(28) 3(5) 18(56) l ( 1 )  l ( 2 )  3(24) 3(3) l ( 2 )  2(4) 9(219) 4(2) 5(5) l ( 1 )  l ( 1 )  2(3) 36 21 19 



Table 3. Occurrence and counts ( i n  brackets )  o f  food i tems from A r c t i c  cod (Borcogadus e) caught dur ing  September, 1984, frrnn a l l  s t a t i o n s .  

T o t a l s  74 



Table 4. Feeding a n a l y s i s  of A r c t i c  cod (Boreogadus sa ida)  by s t a t i o n  d u r i n g  
t he  Ju l y ,  1984, survey. 

No. o f  f i s h  
Sample No. F i s h  To ta l  c o n t a i n i n g  

S t a t  i on Transect No. Sampl ed Food i tem/emptyl count i temlempty 

8401 A-C 02-38 30 Amphi pod remains 1 1 
Crustacea remains - 1 
Mysid remains 3 3 
~ y s i s  r e l i c t a  
D l  qested remains 

8403 A-C 40-69 11 Arnphi pod remains 12 4 
Apherusa g l  a c i  a1 i s  1 1 
Copepod remai ns 2 7 8 
~ a i  anus f i nmarch i  cus 2 
Calanus hyperboreus 19 
E u c a l u b u n g ' i i n g i  i 1 
~ s e u d o c a l  a m o n g a t u s  8 
Crustacea remains 2 
Mysid remains 1 
Larva l  f i s h  1 
Digested remains - 
Empty - 

8403 B-A 71-72 2 Amphi pod remains 
Copepod remai ns 
Di gested remains 

8404 A-C 75-89 10 Amphi pod remai ns 9 5 
~ ~ h e r u s a  g l  a c i  a1 i s  -- 
Copepod remai ns 
Calanus sp. 
Calanus hyperboreus 
Eucal anus bungi i bungi i 
Eurytemora sp. 
Pseudocalanus e longatus - -- 
Mysid remains 
D iges ted  remains 

2 Amphipod remains 6 1 
Larva l  f i s h  2 1 
Digested remai ns - 1 

3 Amphi pod remai ns - 1 
copepod remai ns 8 1 
Limnocalanus macrurus 4 2 
Crustacea remains - 1 
Mysis l i t o r a l  i s  1 1 
D iges ted  remai ns - 3 

8 409 B-C 100 1 Digested remains 1 1 

'when poss ib l e  counts o f  p a r t i a l l y  d i ges ted  organisms a re  i nc l uded  w i t h  remains 
e.g .  copepod remains. D iges ted  remains i nc l udes  stomach and/or i n t e s t i n e  
remains. 



Tab le  5. Feeding a n a l y s i s  of A r c t i c  cod (Boreogadus -- s a i d a )  by s t a t i o n  d u r i n g  
t h e  September, 1984, survey.  

No. o f  f i s h  
Sample No. F i s h  T o t a l  c o n t a i n i n g  

S t a t i  on Transec t  No. Sampled Food i tem/emptyl count  i temlempty 

8401 A-B 108-152 4 Limnocalanus macrurus 9 1 

8401 B-C 172-212 9 Copepod remai ns 24 3 
Limnocal anus macrurus 167 8 
Empty - 1 

8402 A-B 214-222 9 A m ~ h i ~ o d  remains 2 2 
A herusa g l a c i a l i s  
h r e m a i  ns 

2 2 
7 7 

~ a i a n u s  sp. 5 3 
Limnocal anus macrurus 10 2 
?seudocalanus e l  ongatus 71 2 
D iges ted  remains - 4 

8403 A-B 223-233 10 Amphi pod remains 
A herusa g l a c i a l  i s  
k r e m a i  ns 
D iges ted  remai ns 
Empty 

8403 B-C 234-237 4 Amphi pod remai ns 
A herusa g l a c i a l i s  
k r e m a i  ns 
~i c r o s e t e l  1 a no rveg i  ca 
D i  gested remains 

8404 A-B 238-243 4 Amphi pod remains 
Copepod remai ns 
Pseudocal anus e l  ongatus 
Crus tacea  remains 
Empty 

8404 B-C 244-261 9 Amphi pod remains 
Copepod remains 
Crustacea remains 
D i g e s t e d  remains 

8405 A-B 263-277 9 C o ~ e ~ o d  remains 
~ c a r t i a  l o n g i  remis  
Ca7anus sp. 
Limnocal anus macrurus 
h y s i d  remains 
~ y s i  s r e 1  i c t a  
D iges ted  remains 

8405 8-C 278-305 16 Amphipod remains 
Copepod remai ns 
Calanus SD. 

'when p o s s i b l e  coun ts  o f  p a r t i a l l y  d i g e s t e d  organisms a r e  i n c l u d e d  w i t h  remains 
e. g. copepod remains. D iges ted  remains i n c l u d e s  stomach and/or  i n t e s t i n e  
remains. 



Table 6. Occurrence o f  t h e  d i g e n e t i c  trematodes, Brachyphal l u s  crenatus and L e c i t h a s t e r  sp., f rom t h e  
d i g e s t i v e  t r a c t  o f  A r c t i c  cod caught on t h e  Beaufort  She l f  du r i ng  J u l y  and September, 1984. 

- - 

Pa ras i t e  Survey 

- - - - - - - - - -- 

No. f i s h  w i t h  No. f i s h  w i t h  
No. f i s h  p a r a s i t e  i n  p a r a s i t e  i n  
w i t h  stomach and stomach on l y  

p a r a s i t e  i n t e s t i n e  

No. f i s h  w i t h  
p a r a s i t e  i n  

i n t e s t i n e  on l y  

B. crenatus - J u l y  32 8 

September 18 1 

Lec i  t h a s t e r  sp. J u l y  25 1 1 2 3 

September 2 1 1 1 19 

a3 
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F i g .  1, Study area - 1984 trawling survey. 



Fig, 2, General l o c a t i o n s  o f  A r c t i c  cod catches - Ju ly  and September, 1984, 


