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ABSTRACT 

Chiperzak, D.B., G.E. Hopky, M.J. Lawrence, and G. Lacho. 1990. Marine 
ichthyoplankton data from the Canadian Beaufort Sea Shelf, J u l y  and 
September, 1984. Can. Data Rep. Fish. Aquat. Sci. 779: v + 45 p. 

Ichthyoplankton were co l lec ted  from 760 pm Wisconsin ne t  and 500 pm 

neuston ne t  p lankton tows i n  Ju ly  and September o f  1984 along the Canadian 
Beaufort Sea Shelf. A t o t a l  o f  1408 l a r v a l  f i s h  represent ing s i x  f a m i l i e s  and 
n ine species groups were caught i n  the 34 plankton tows. A r c t i c  cod 
(Boreogadus - saida) was the most abundant l a r v a l  f i s h  species caught both i n  the 
Wisconsin and neuston tows. 

Standard length, t o t a l  length, and wet-weight measurements were made on 
1123 l a r v a l  f i s h  o f  which 1097 were A r c t i c  cod. The Ju ly  mean standard length  
f o r  A r c t i c  cod was 13.4 mrn wi th  a standard dev ia t ion  o f  2.7 mm, and a mean 
weight o f  0.015 g w i t h  a standard dev ia t ion o f  0.010 g. I n  September, A r c t i c  
cod mean standard length was 26.3 mm, standard dev ia t ion  o f  3.8 mm, and the 
mean weight was 0.130 g w i t h  a standard dev ia t ion o f  0.058 g. 

A t o t a l  o f  126 f i s h  were analyzed f o r  stomach contents o f  which f ou r  were . 

found t o  be empty. Copepods 'were the most f requent ly  occurr ing food i tem i n  
a l l  f ou r  species groups analysed w i t h  Calanoida being the most f requen t l y  
occur r ing and the most abundant food i tem f o r  both - -  B. saida and the fourhorn 
sculp in,  Myoxcephalus quadricornis. 

Nine stomachs, a l l  from 8. saida, contained the paras i te  (Trematoda: 
Hemiuridae) . 

Key words: .Arct ic; coastal waters; ichthyoplankton; l a r v a l  f ishes;  Boreogadus 
saida; A r c t i c  cod; d i s t r i bu t i on ;  d i e t .  



Chiperzak, D.B., G.E. Hopky, M.J. Lawrence, and G. Lacho. 1990. Marine 
ichthyoplankton data from the Canadian Beaufort Sea Shelf, July and 
September, 1984. Can. Data Rep. Fish. Aquat. Sci. 779: v + 45 p. 

En jui 1 let et septembre 1984, on a recol te 1 ' ichtyopl ancton a 1 ' aide de 
filets Wisconsin (760 ~ m )  et de filets a neuston (500 pm) le long de la partie 
canadienne de la plate-forme de la mer de Beaufort. Trente-quatre traits ont 
permis de capturer un total de 1408 larves de poisson representant six familles 
et neuf groupes d'especes. Parmi les larves de poisson capturees, la saida 
franc (Boreogadus salda) a ete l'espece la plus abondante et ce, . 
independamment du f i let uti 1 ise (a neuston ou Wisconsin). 

Des mesures de la longueur standard, de la longueur totale et du poids 
frais ont ete effectuees pour 1123 larves de poisson, dont 1097 de saida 
franc. En juillet, la longueur standard moyenne des larves de saida franc 
etait de 13,4 mm, avec un ecart-type de 2,7 mm, et le poids moyen etait de 
0,015 g, avec un ecart-type de 0,010 g. en septembre, la longueur standard 
moyenne des larves de saida franc etait de 26,3 mm, avec un ecart-type de 3,8 
mm, et le poids moyen etait de 0,130 g, avec un ecart-type de 0,058 g. 

Le contenu stomacal a ete analyse chez 126 poissons; quatre de ces 
poissons avaient l'estomac vide. Les copepodes constituaient l'article 
a1 imentaire le plus frequent dans les quatre groupes d'especes analyses. 
Calanoida etait l'article alimentaire le plus frequent et le plus abondant chez 
B. salda et chez Myoxcephalus quadricornis (chaboisseau a quatre cornes) . - -  

Neuf estomacs, appartenant tous a des poissons de l'espece g. salda, 
etaient parasites (Trematoda: Hemiuridae) . 

Mots-cles: Arctique; eaux cbtieres; ichtyoplancton; larves de poisson; 
Boreoqadus salda; saida franc; distribution; regime alimentaire. 





INTRODUCTION METHODS 

Icthyoplankton data presented in this 
report were collected as part of the Beaufort 
Shelf Fish Habitat Research Subproject (8.2.1). 
This Subproject was one component of the Critical 
Arctic Estuarine and Marine Habitat Project (0.2) 
of the Northern Oil and Gas Action Program (NOGA- 
P). The objectives of the subproject were: 

1. To conduct research towards identify- 
ing, in spatial and temporal terms, 
areas of significance to marine and 
estaurine fish species of the Beaufort 
Sea Shelf (from Herschel Island to Cape 
Bathurst) (Fig. 1). 

2. To characterize these areas of irnpor- 
tant marine and estaurine habitat in 
terms of community composition, and in 
terms of chemical, physical and biolog- 
ical parameters. 

3. To describe the feeding habits of sel- 
ected species of pelagic and demersal 
fish species of the Beaufort Sea Shelf 
in relation to habitat and season 
(open water vs ice covered). 

Ichthyoplankton samples were collected for 
four consecutive summers in the Beaufort Sea be- 
ginning in 1984. The data in this report are 
from 1984. Temperature, salinity and density data 
for 1984 are reported by Hopky et al. (1986). 
Stomach data for Boreogadus saida (Arctic cod) 
captured from otter trawl tows done in 1984 are 
reported by Lacho (1986). 

Past studies along the Canadian Beaufort 
Sea Shelf have had their emphasis on juvenile and 
adult fish (Galbraith and Hunter 1975), and have 
been mostly nearshore (Kendel et al. 1975; Percy 
1975; Lawrence et al. 1984; Bond and Erickson 
1989). The study of larval fish in the Canadian 
Beaufort Sea has been to date largely ignored, 
except for Tuktoyaktuk Harbour which has been 
reported on by Ratynski (1983); yet the larval 
fish stage is an important time in any fish 
population because the mortality rate at this 
stage is so high that even small increases in 
this rate can severely affect a year class 
strength (Bagenal and Braum 1978). 

Sampling was done on board the chartered 
M.V. Sequel. a 13 m, wooden hull vessel. Due to 
the size of the vessel and the nature of its 
hull, site selection for sampling stations was 
often at the mercy of ice and weather conditions 
present at the time of sailing. 

Coordinates for sampling stations (Table 
1) were obtained using a combination of radar 
(Furuno Model CR240) fixes to shore, bathymetric 
charts and a Magnavox Model MX4102 satellite 
navigator with a nominal accuracy of + 0.1 km. 

Plankton samples were collected between 
July 14 to 25 and September 7 to 9 of 1984 
(Table 2). Stations sampled are shown in Fig. 
2. 

Midwater plankton collections were made 
using a Wisconsin design plankton net with an 
opening diameter of 0.5 m and a 763 1J.m Nitex 
mesh net. A General Oceanic flowmeter, model 
Y2030, with a standard rotor was affixed to the 
centre of the opening. One horizontal tow of 
20-40 minutes duration was made at each station. 
Tow depth was calculated by taking the cosine of 
the wire angle multiplied by the length of wire 
spooled out. Ship speed was held at approxima- 
tely 3 knots for the duration of the tow. 

One surface.tow using a neuston sampler 
was made at each station except at stations 
84All and 84A12 where no surface tows were 
conducted. The neuston sampler has a square 
opening of 45 cm x 45 cm with a net constructed 
of 500 p m  Nitex mesh. A more detailed descrip- 
tion of the neuston sampler used is given by 
Mason and Phillips (1986). A General Oceanic 
flowmeter, model #2030, with a standard rotor 
was affixed to the opening of the neuston samp- 
ler offset 17 cm vertically from the center of 
the mouth opening. For volumetric calculations 
an opening of 45 cm x 35 cm was used, as the top 
10 cm of the sampler rode out of the water dur- 
ing the tow periods. The sampler was towed 30 m 
off the starboard side of the vessel in front of 
the vessel wake using a polyethylene rope. Ship 
speed was approximately 4-5 knots for the dura- 
tion of the tow. 

Densitie were calculated as the number of 3 fish per 100 m of water filtered through either 
the Wisconsin or neuston nets. 

All plankton samples were preserved in a 
solution of seawater and 5% non-buffered for- 
malin. Larval fish were extracted later in the 
laboratory, placed in 70% ethanol and identified 
to the lowest possible taxon. 

All larval fish excepting those extracted 
for stomach analysis or those in too poor a 
condition for further examination were meas- 
ured for standard length, total length and wet 



weight. Length measurements were made using a 
Nikon Type 102 d i ssec t i ng  microscope and a small 
r u l e r  marked i n  1 mm graduations. Measurements 
were made t o  t he  nearest 2 0.5 mn. Wet weights 
were obtained by f i r s t  b l o t t i n g  the  l a r v a l  f i s h  
w i t h  a paper towel and then weighing them on a 
M e t t l e r  PC440 d i g i t a l  scale w i t h  an accuracy o f  
+ 0.001 g. No adjustments f o r  shrinkage were 
made i n  any o f  the  measurements. 

Larva l  f i s h  f o r  stomach ana lys is  were 
a r b i t r a r i l y  selected t o  provide a representa t ive  
c ross-sec t ion  o f  samples by s t a t i o n  and season. 
These f i s h  were f i r s t  measured f o r  standard 
length,  rounded t o  t he  nearest 2 0.5 mm, us ing  
the  micrometer eyepiece o f  a Wild MSA d i ssec t i ng  
microscope. The stomach was then removed o r  i n  
cases where the  stomach had not  y e t  f u l l y  formed, 
t he  e n t i r e  i n t e s t i n e  was taken. A code (Table 3) 
was assigned t o  each stomach o r  i n t e s t i n e  t o  
i n d i c a t e  t he  degree o f  f u l l n e s s  and the  content 's  
s t a t e  o f  d iges t ion .  Stomach contents were then 
i d e n t i f i e d  and enumerated. Parasi tes found i n  
l a r v a l  f i s h  stomachs were i d e n t i f i e d  and enumer- 
ated whenever poss ib le .  

RESULTS 

A t o t a l  o f  1408 l a r v a l  f i s h  cons i s t i ng  o f  
n ine  species groups represent ing s i x  fami l ies  
(Table 4) were captured from plankton tows i n  
J u l y  and September o f  1984. Eighteen Wisconsin 
tows were made (Table 2), captur ing  1186 l a r v a l  
f i s h  o f  which e i g h t  species groups i n  f i v e  fami- 
l i e s  were represented. Only 16 neuston tows 
were made (Table 2). captur ing  222 l a r v a l  f i s h  o f  
which th ree  species groups i n  t h ree  f a m i l i e s  were 
represented. 

Boreogadus saida was the  most abundant 
species found i n  Wisconsin tow catches making up 
93.0% o f  the  catch i n  Ju l y  and 95.8% i n  September 
(Table 5). B. saida was a l so  the  most f requent ly  
occu r r i ng  species found i n  Wisconsin tow catches 
being caught i n  66.7% o f  the catches i n  Ju l y  and 
100% o f  the  catches i n  September. A l l  Gadidae 
captured a t  s t a t i o n  84809 (Table 6)  were too  
badly damaged o r  decomposed t o  p o s i t i v e l y  iden- 
t i f y  past  f a m i l y  l e v e l  but  are probably B. saida 
and thus  would increase B. S ' s  percent by 
number and frequency o f  occurrence f o r  the  month 
o f  Ju ly .  The staghorn scu lp in .  Gymnocanthus 
t r i c u s p i s ,  was the  next  most abundant species 
captured i n  Wisconsin tows making up 2% o f  t he  
ca tch  i n  J u l y  and 4.2% i n  September (Table 5). 
It occurred i n  50% o f  t h e  catches both i n  Ju ly  
and September. Although s i x  o ther  species were 
caught i n t e r m i t t e n t l y  through July,  on ly  8. saida 
and 5. t r i c u s p i s  were caught i n  Wisconsin tows 
du r i ng  September (Table 6 - 'B" s ta t i ons  a f t e r  
84A12). 

Oensi t i e s  (number 100 m-3) o f  f i s h  by 
species and s t a t i o n  f o r  Wisconsin tow catches 
are given i n  Table (7) .  

B. saida was a l so  the  most abundant - 
species captured using neuston tows, making up 
99.1% o f  t he  catch i n  J u l y  and 50% o f  t he  ca tch  
i n  September (Table 8). Note t h a t  on l y  two f i s h  
were caught by the  s i x  neuston tows done i n  
September (Table 9 - "BY s t a t i o n s  a f t e r  84A12). 
The second f i s h  was an u n i d e n t i f i e d  Cot t idae 
captured a t  . s t a t i o n  84811. I n  Ju ly ,  B. saida 
occurred i n  70% o f  t he  neuston catches. Only 
two o ther  species were caught i n  J u l y  by t h e  
neuston sampler, one Osmerus mordax and one 
Myoxcephalus quadr icorn is  both o f  which were 
captured a t  s t a t i o n  84A01 (Table 9). 

Dens i t ies  (number 100 ~ n - ~ )  o f  f i s h  by 
species and s t a t i o n  f o r  a l l  neuston tows a re  
given i n  Table 10. 

Standard length, t o t a l  l eng th  and wet 
.weight measurements were taken on 1123 l a r v a l  
f i s h  (Table 11). Only one specimen each o f  0. 
mordax, ~ n i s a r c h u s  medius, T r i g lops  p inge l  i and 
Aspidophoroides o l r i k i  were measured (Table 11). 
V i r t u a l l y  a l l  specimens sampled were 8. saida, 
G. t r i c u s p i s  o r  M. quadr icorn is .  - 

0 .  saida captured i n  J u l y  had a mean - 
standard length  o f  13.4 mm w i t h  a range o f  5.5 
t o  30.0 mm and a standard d e v i a t i o n  o f  2.7 w h i l e  
i n  September the  mean standard length  was 26.3 
mm w i t h  a range f rom 19.5 t o  34.0 mm and a 
standard dev ia t i on  o f  3.8 mm (Table 12). Mean 
wet weight o f  B. saida i n  J u l y  was 0.015 g w i t h  
a standard dev ia t i on  o f  0.010 g wh i l e  i n  
September the  mean wet weight was 0.130 g w i t h  a 
standard dev ia t i on  o f  0.058 g. 

G .  t r i c u s p i s  i n  Ju l y  had a mean standard 
length-of 13.6 mm w i t h  a range o f  11.5 t o  15.5 
mm and a standard dev ia t i on  of 1.6 (Table 13). 
I n  September 5. t r i c u s p i s  had a mean standard 
length  o f  20.5 mm w i t h  a range f rom 20.0 mm t o  
21.0 mm and a standard d e v i a t i o n  0.5 mm. The 
mean wet weight i n  J u l y  was 0.020 g w i t h  a 
standard dev ia t i on  o f  0.009 g and i n  September 
the  mean wet weight was 0.116 g w i t h  a standard 
dev ia t i on  o f  0.011 g. 

Ten M. quadr icornis,  a l l  i n  J u l y  f rom 
s t a t i o n  84Al1, were measured (Table 14). The 
mean standard length  was 13.3 mm w i t h  a range o f  
7.0 t o  15.5 mm and a standard d e v i a t i o n  o f  2.3 
mm. The mean wet weight was 0.012 g w i t h  a 
range f rom ~ 0 . 0 0 1  t o  0.021 g and a standard 
dev ia t i on  o f  0.006 g. 

A t o t a l  o f  126 f i s h  represent ing  four  
species groups were examined f o r  t h e i r  stomach 
content (Table 15). O f  these 99 were B. saida 



o f  which th ree  had empty stomachs. As we l l ,  13 
G. t r i c u s p i s ,  s i x  M. quadr icorn is  and f o u r  
i i p a r i s  sp. were examined and a l l  exh ib i ted  
vary ing  degrees o f  f u l l n e s s  except one M. quad- 
r i c o r n i s  whose stomach was empty. 

A d e t a i l e d  l i s t  o f  food items w i t h  t o t a l s  
and comnents f o r  t he  B. saida specimens examined 
i s  g iven i n  Table 16, f o r  I?. quadr icorn is  i n  
Table 17, f o r  G. t r i c u s p i s  i n  Table 18 and f o r  
L i p a r i s  sp. i n  ~ a G l e  19. Comnent codes 
are  def ined i n  Table 20. 

Copepods were the  most dominant food group 
found i n  t he  stomachs o f  a l l  f o u r  f i s h  species ' 

groups examined (Tables 21 - 24). Calanoids 
were t h e  most f r equen t l y  observed food i tem as 
w e l l  as being the  most numerous food i tem found 
i n  both B. - saida and M. quadr icorn is  stomachs 
(Tables 21-and 22). 

I n  B. - saida (Table 21). u n i d e n t i f i e d  
Cal anoida occurred i n  83.6% of the  stomachs 
analysed f rom J u l y  and occurred i n  a l l  stomachs 
analysed f rom September. Un iden t i f i ed  Calanoida 
made up 61.6% by number from J u l y  and 63.8% by 
number from September o f  food items counted. 
Pseudocalanus minutus was the next  most f requent-  
l y  occur r ing  food i t em a t  26.9% from Ju l y  as we l l  
as the  next  most numerous food i tem counted a t  
31.9% by number, wh i l e  i n  September A r c a r t i  c l a -  
u s i  occurred s l i g h t l y  more o f t e n  than P. minutus - 
(59.4% as compared t o  56.3%) but  - -  P. minutus was 
the  next  most abundant species found a f t e r  
Calanoida a t  26.2% as compared t o  A. c laus i  a t  
2.2%. 

Only copepods were found i n  the  s i x  M. 
quadr icorn is  stomachs examined (Table 22). 
Calanoida o.ccurred the  most f r equen t l y  i n  50% of 
t he  stomachs and was the  most abundant food i tem 
making up 84.8% by number. 

P. minutus was the  most f r equen t l y  occurr-  
i n g  food i t em found i n  $. t r i c u s p i s  stomachs. 
occur r ing  84.6% o f  t he  time, bu t  t he  diatom 
Coscinodiscus sp. cont r ibu ted the  greates t  per- 
cent  bv number a t  49.0% (Table 23). I n  the  four 
~ i ~ a r i ;  sp. stomachs the  copepbd P. minutus 
occured the  most f requent ly ,  being found i n  75% 
o f  the  stomachs analysed and made up the  greates t  
percent  by number a t  87% (Table 24). 

Nine f i s h ,  a l l  - B. - saida, contained the 
p a r a s i t e  (Trematoda: Hemiuridae) i n  t h e i r  
stomachs (Table 25). 
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Table 1. Summary of plankton stations sampled in the Beaufort Sea, 1984. 

Station Latitude Lonq i tude Dat e Ti% Total 
Deg Min Deg Min Samp 1 ed GKT Depth 

Jul 14 
Jul 15 
Jul 15 
.Jul 15 
Jul 16 
Jul 23 
Jul 23 
Jul 23 
Jul 24 
Jul 24 
Jul 25 
Jul 25 
Sep 7 
Sep 7 
Sep 8 
Sep 8 
Sep 9 
Sep 9 

-- - 

f 
GMT - Greenwich Mean Time. 



Table 2. Plankton summary of Wisconsin and neuston tows conducted in 
the Canadian Beaufort Sea, July and September, 1984. 

Plankton Station Date Gear Mesh Tow Maximum Volume 
Sample Type Size Type Tow Fi 1 tyed 
Number (urn) Depth (m) (m ) 

Jul 14 
Jul 14 
Jul 15 
JUL 15 
3ul 15 
Jul 15 
JUL 15 
Jul 15 
Jul 16 
Jul 16 
Jul 23 
Jul 23 
Jul 23 
Jul 23 
Jul 23 
Jul 23 
Jul 24 
Jul 24 
Jul 24 
Jul 24 
Jul 25 
Jul 25 
Sep 07 
Sep 07 
Sep 07 
Sep 07 
Sep 08 
Sep 08 
Sep 08 
Sep 08 
Sep 09 
Sep 09 
Sep 09 
Sep 09 

NEUST 
WISCN 
NEUST 
WISCN 
WISCN 
NEUST 
NEUST 
W ISCN 
W ISCN 
NEUST 
NEUST 
WISCN 
NEUST 
W ISCN 
NEUST 
W ISCN 
NEUST 
W ISCN 
NEUST 
W ISCN 
WISCN 
WISCN 
NEUST 
W ISCN 
NEUST 
WISCN 
NEUST 
WISCN 
NEUST 
WISCN 
NEUST 
W ISCN 
NEUST 
W ISCN 

HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 
HOR 

* N/A = Not available 



Table 3. Stomach fullness codes used in Table 15. 

Code Description 

0 Empty 
1 1/3 full, digested 
2 1/3 full, good condition 
3 2/3 full, digested 
4 2/3 full, good condition 
5 Full, digested 
6 Full, good condition 

Table 4. Scientific and common names of fishes captured in the Canadian 
Beaufort Sea Shelf, 1984. 

Scientific Name 

- - --  

Common Name 

Family Osmeridae 
Osmerus mordax (Mi tchi 11 ) 

Family Gadidae 
Boreogadus sai da (Lepechin) 
Eliginus gracilis (Tilesius) 

Rainbow smelt 

Arctic cod 
Saffron cod 

Family Cottidae 
Myoxcephalus Fourhorn sculpin 
Gymnocanthus Staghorn sculpin 
Triglops pingeli Reinhardt Ribbed sculpin 

Family Cyclopteridae 
Liparis sp. 

Family Stichaeidae 
Ani sarchus medius (Reinhardt) 

Snailfish 

Stout eelblenny 

Family Agonidae 
Aspidophoroides olriki Lutken Arctic alligatorfish 



Table 5. Number, percent by number, and frequency of occurrence f o r  l a r v a l  
f i s h  captured by Wisconsin tows I n  the  Beaufort Sea Shel f  du r ing  
J u l y  and September, 1984. 

JULY SEPT 

Species Number % Freq Number X Freq 
occ occ 

Gadidae (unid)  24 2.2 8.3 0 0 0 
8. saida - -  1037 93.0 66.7 68 95.8 100 

1 0.1 8.3 0 0 0 
2 0.2 16.7 0 0 0 

G. t r i c u s p i s  - 22 2.0 50.0 3 4.2 50 
M. quadr icorn is  - 16 1.4 41.7 0 0 0 
T. p i n g e l i  - 1 0.1 8.3 0 0 0 
A. o l r i k i  - 1 0.1 8.3 0 0 0 
L i p a r i s  sp. 8 0.7 33.3 0 0 0 
A. - medius 1 0.1 8.3 0 0 0 
Unid. f i s h  2 0.2 16.7 0 0 0 



Table 6. Larval fish catch summary for Wisconsin tows on the Beaufort Sea Shelf, 1984. 

SPEC I ES STAT IONS 
-- 

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 T  
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 0  
A A A A A A A A B A A A B B B B B B T  
O O O O O O O O O l l l O O O O O l A  
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4 5 1 L  

0. mordax 

Gadidae (unid) 

0.  saida 

E. gracilis 

Cottidae (unid) 

G. tricuspis 

M. quadricornis 

T. pingelli 

A. olriki 

Liparis sp. 

A. medius 

Unid. fish 

TOTAL 4  432 17 158 10 316 65 47 24 31 10 1  1  27 20 20 1 2  1186 



Table 7. Larva l  f i s h  number-100 m-3  f o r  Wisconsin tows on t h e  Beaufor t  Sea She l f ,  1984. 

SPECIES STATIONS 

8 8 8 8 8 8 8 8 8 ' 8 8 8 8 8 8 8 8 8  
4 4 4 4 4 4 4 4 4 4 4  4 4 4 4 4 4  4 
A A A A A A A A B A A A B B B B B B  
0 0 0 0 0 0 0 0 0 1  1 1 0 0 0 0 0 1  
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3 4 5  1 

0. mordax 

Gadidae (unid)  9.7 

B.  saida 171.7 3.7 41.6 2.3 87.0 14.3 9.0 6.3 0.3 5.4 4.0 4.8 0.2 0.2 

E. g r a c i l i s  0.2 

Cot t idae  (unid)  0.3 0.2 

G. t r i c u s p i s  5.8 0.2 0.8 0.6 0.2 0.2 

M. quadr i co rn is  0.4 0.4 

T. p i n g e l l i  

A. o l r i k i  0.2 

L i p a r i s  sp. 1.3 0.2 0.2 0.8 

A. medius 0.4 

Unid. f i s h  0.2 0.4 0.7 

TOTAL 0.8 180.0 4.6 42.6 2.3 87.6 14.5 9.8 9.7 8.1 0.2 0.3 5.6 4.0 5.1 0.2 0.4 

- Not a v a i l a b l e  



Table 8. Number, percent by number and frequency o f  occurrence of  l a r v a l  
f i s h  captured by neuston tows on the Beaufort Sea Shelf during 
July and September, 1984. 

JULY SEPT 

Species Number % Freq Number X Freq 
occ occ 

0. mordax - 1 0.5 10.0 0 0 0 
8. saida - -  218 99.1 70.0 1 50 16.7 
Cottidae (unid.) 0 0.0 0.0 1 50 16.7 
M. quadri corni s - 1 0.5 10.0 0 0 0 



Table 9. Larval f i s h  catch summary f o r  neuston tows on the Beaufort Sea Shelf ,  1984. 

SPECIES STAT IONS 

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 T  
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 0  
A A A A A A A A B A B B B B B B T  
O O O O O O O O O l O O O O O l A  
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 1 L  

0. mordax 

Gadidae (unid) 

0 .  saida 

E. g r a c i l i s  

Cott idae (unid) 

G. t r i c u s p i s  

M. quadricornis 

T. p i n g e l l i  

A. o l r i k i  

L i pa r i s  sp. 

A. medius 

Unid. f i s h  

TOTAL 2 0  5 1 6 6  1 2 2 6 1 0  0 8 0  1 0  0  0  1 2 2 2  



Table 10. Larval fish number.100 ~ n - ~  for neuston tows on the Beaufort Sea Shelf, 1984. 

SPECIES STAT IONS 

- - -  - - 

0. mordax 0.1 

Gadidae (unid) 

B. saida 0.9 40.6 0.2 0.4 5.2 1.7 1.6 0.2 

E, gracilis 

Cottidae (unid) 

G .  tricuspis 

M. quadricornis 0.1 

T. pingelli 

A. olriki 

Liparis sp. 

A.  medius 

Unid. f i s h  

TOTAL 0.2 0.0 0.9 40.6 0.2 0.4 5.2 1.7 0.0 1.6 0.0 0,2 0.0 0.0 0.0 0.2 



Table 11. Standard and to ta l  lengths, and wet weight of ......................................................... 
PLANKTON FISH SPECIES STANDARD TOTAL WET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm) (mm) (g) ......................................................... 

0. mordax 
B. salda 
8. aalda 
8. saida 
8. aalda 
B. saida 
D. .ai& 
8. salda 
B. salda 
8. aalda 
8. salda 
8. saida 
8. saida 
B. salda 
8. salda 
8. salda 
B.  saida 
8. saida 
B. salda 
B. salda 
8. salda 
8. saida 
8. ralda 
8. saida 
8. aalda 
8. aaida 
8. aaida 
8. salda 
8. aalda 
8. ralda 
II. #.Id. 
8. aaida 
B.  saida 
B. ralda 
8. aaida 
8. ralda 
8. ralda 
8. ralda 
8. ralda 
a. aalda 
B. saida 
8. aalda 
8. ralda 
B. salda 

larval f i sh  captured i n  the Beaufort Sea, 1984. ............................................................. 
PLANKTON FISH SPECIES STANDARD TOTAL WET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm) (nun) (g) ....................................................... 

8. salda 
8. aalda 
8. aaida 
8. aalda 
B. salda 
8. salda 
9. ..i& 
8. said.  
B. saida 
8. salda 
8. salda 
8. aaida 
B. aaida 
B. salda 
8. .al& 
B. saida 
8. saida 
8. saida 
8. saida 
8. saida 
B. salda 
B. salda 
B. saida 
B. aaida 
8. saida 
B. saida 
8. ..id. 
8. saida 
B. saida 
B. raid.  
I. aaidr 
8. said.  
B. #aid. 
8. salda 
8. salda 
8. saida 
B. saida 
B. aaida 
8. salda 
8. aalda 
B. m i &  
B. salda 
8. aaida 
B. salda 



Table 11. C o n t i n u e d .  

PLANKTON F I S H  S P E C I E S  
SAMPLE SAMPLE 
NUMBER NUMBER 

................................. 

B. salda 
8. salda 
B. s a i d a  
B. salda 
8. salda 
8. saida 
8. salda 
B. salda 
B. salda 
8. salda 
B. saida 
B. salda 
8. saida 
B. saida 
B. salda 
8. salda 
8. salda 
8. saida 
8. salda 
8. salda 
8. saida 
B. salda 
8. salda 
B. salda 
8. salda 
8. salda 
8. saida 
B. salda 
8. salda 
R.  maIda 
tr. v a l d a  
8. a a l d a  
B. salda 
8. saida 
8. salda 
B. saida 
8. saida 
8. saida 
8. salda 
8. salda 
8. ralda 
B. salda 
8. salda 
B. salda 

STANDARD 
LENGTH 
(mm) 

TOTAL WET 
LENGTH WEIGHT 

(mm) ( g )  

PLANKTON F I S H  
SAMPLE SAMPLE 
NUMBER NUMBER 

SPECIES STANDARD 
LENGTH 

(m) 

~ ~ 

TOTAL WET 
LENGTH WEIGHT 
(mm) (g) 

8. salda 
B. salda 
B. salda 
B. salda 
8. salda 
B. salda 
8. salda 
8. salda 
B. salda 
8. salda 
8. salda 
B. salda 
B. salda 
8. salda 
B. salda 
B. salda 
8. salda 
8. a a l d a  
8. salda 
B. salda 
8. salda 
B. salda 
8. salda 
8. salda 
8. salda 
B. salda 
B. salda 
B. .aide 
B. saida 
R .  maldr 
8. e a l d a  
B. salda 
8. 8 ~ i d a  
8. saida 
B. salda 
8. saida 
8. salda 
8. salda 
B. salda 
8. sslda 
B. salda 
8. salda 
8. salda 
B. salda 



Table 11. Continued. 
-------------I----I--------.----------------------------------------------o-------------o----------------------------- 

PLANKTON F I S H  S P E C I E S  STANDARD TOTAL WET PLANKTON F I S H  S P E C I E S  STANDARD TOTAL WET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT SAMPLE S W L E  LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm) (m) , (g) NUMBER NUMBER (mm) (M) ( g )  

B. saida 
8. salda 
8. saida 
B. saida 
B. salda 
8. saida 
B. saida 
8. saida 
B. saida 
0. saida 
8. saida 
B. saida 
B. saida 
8. saida 
8 .  saida 
8. saida 
0. saida 
8. saida 
8. saida 
8. saida 
B. saida 
8. raida 
B. saida 
8. saida 
8. saida 
0. saida 
8. saida 
0. saida 
0. saida 
B.  maldr 
I(. salda 
B. saida 
8. salda 
8. saida 
8. saida 
B. saida 
8. saida 
0 .  saida 
8. saida 
0. saida 
8. saida 
0 .  saida 
0. saida 
0. saida 

4 1111 B. saida 
4 1112 0 .  saida 
4 1113 8. saida 
4 1114 8. saida 
4 1115 B. sa id .  
4 1116 8. saida 
4 1117 0 .  saida 
4 1118 0 .  saida 
4 1119 0. saida 
4 1121 . 0. saida 
4 1122 B. saida 
4 1123 0. saida 
4 1124 0 .  saida 
4 1125 B. saida 
4 1126 0 .  saida 
4 1127 8. saida 
4 1128 0. saida 
4 1129 0 .  saida 
4 1130 0. saida 
4 1131 B. saida 
4 1132 B. saida 
4 1133 B. saida 
4 1134 B-saida  
4 1135 0. saida 
4 1136 0. saida 
4 1137 8. saida 
4 1138 8. said.  
4 ,1139 0 .aa ida  
4 1140 8. said.  
4 1141 8. mrldr 
4 1142 B. a a i h  
4 1143 . B .  sa id .  
4 1144 B. saida 
4 1145 B. saida 
4 1146 8. saida 
4 1147 B. saida 
4 1148 8. saida 
4 1149 B. saida 
4 1150 8. saida 
4 1151 B. saida 
4 1152 B-sa ida  
4 1153 8. saida 
4 1154 B. saida 
4 1155 8. saida 



Table 11. Continued. 
- - - - - - - - - - - - - - - - - 
PLANKTON FISH SPECIES 
SAMPLE SAMPLE 
NUMBER NUMBER 

8. salda 
8. aalda 
8. saida 
8. salda 
B. aalda 
B. salda 
8.  salda 
8. salda 
B. salda 
8. aalda 
8 .  salda 
8. salda 
B. salda 
8. salda 
8. salda 
B. salda 
8. salda 
B. salda 
B. salda 
B. salda 
B. salda 
8. salda 
B. saida 
8. salda 
B. salda 
8.  salda 
8. salda 
8. .aide 
8. salda 
8. salda 
U. ralrla 
8 .  salda 
B. aalda 
8. salda 
8. salda 
8. salda 
8. saida 
B. salda 
8.  salda 
8. salda 
8. salda 
B. aaida 
B. salda 
B. salda 

STANDARD 
LENGTH 
(mm) ---- 

12.5 
13 .5  

9 . 0  
15.5 
13.5 
14 .O 
12 .o  
12 - 0  
13 .0  
13.5 
12 .0  
12 .5  

9 .0  
12 .0  
10 .0  
16 .5  
16.0 
13.5 
10.0 
14 - 0  
10 .0  
18 .0  
10 .0  
11 - 0  
12.5 
11 .5  
14 .O 
10.5 
11 .0  
12 .0  
1 3 . 0  
15 .0  
12 .5  
11.5 
14.5 
12.5 
13.5 
11 .5  
15.5 
12 .0  
15 .5  
11.5 
13 .5  
10  - 5 

TOTAL WET 
LENGTH WEIGHT 

(mm) (9) 

PLANKTON FISH SPECIES STANDARD TOTAL WET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm) ~~) (9) 

B. aalda 
8. salda 
B. salda 
8. salda 
B. salda 
8. sa id .  
8. salda 
8. salda 
B. salda 
B. salda 
8. salda 
8. salda 
B. salda 
B. salda 
8. salda 
8. salda 
8. salda 
8. salda 
8.  salda 
8. salda 
B. salda 
8. s a i d  
B. salda 
B. salda 
8. salda 
8.  salda 
8. 
8. salda 
8. salda 
8. salda 
Y.  snlda 
B. salda 
8. salda 
8. salda 
B. salda 
8. salda 
8. saida 
8. saida 
a. salda 
8. salda 
B. aalda 
8. ralda 
a. salda 
8. salda 



Table 11. Continued. -----------------------------.---------------------------- 
PLANKTON FISH SPECIES STANDARD TOTAL WET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm) (am) (g) ......................................................... 

8. salda 
8. salda 
B. salda 
B. salda 
B. saida 
B. salda 
0 .  salda 
8. salda 
8. salda 
8. saida 
8. saida 
B. saida 
B. salda 
8. salda 
8. saida 
8. saida 
8. salda 
8. salda 
B. salda 
8. salda 
B. salda 
B. salda 
8. salda 
B. salda 
8. salda 
B. salda 
B. saida 
B. salda 
B. salda 
8. *.lda 
U. r a l d e  
B. salda 
8. salda 
B. saida 
8. 8alda 
8. salda 
8. salda 
B. salda 
8. salda 
8. salda 
8. salda 
8. salda 
8. salda 
G. t r lcuspls  

............................................................ 
PLANKTON FISH SPECIES STANDARD TOTAL WET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (m) (MI (P.) ....................................................... 

G. t r lcuspis  
G. t r lcuspls  
G. t r lcuspis  
G. t r lcuspis  
G. t r lcuspls  
A. medlus 
8. salda 
8. salda 
8. saida 
B. saida 
8. salda 
8. salda 
B. saida 
8. salda 
B. caida 
B. salda 
B. salda 
B. salda 
8. salda 
8. aalda 
a. salda 
C .  t r lcuspls  
B. .dl& 

8. salda 
B. salda 
8. saida 
8. s.i& 
0 .  saida 
0. ra t& 
8. sald. 
a. ralda 
B. saida 
B. salda 
8. saida 
B. saida 
B. salda 
B. salda 
B. saida 
B. saida 
8. saida 
8. maida 
8. saida 
8. ~ a i &  
8. salda 



Table 11. Continued. 

PLANKTON FISH SPECIES 
SAMPLE SAMPLE 
NUMBER NUMBER 

STANDARD 
LENGTH 
(mm) 

B. saida 
B. salda 
B. salda 
B. salda 
8. saida 
8. saida 
8. saida 
8. salda 
B. saida 
B. salda 
B. saida 
8. saida 
B. saida 
0 .  salda 
B. saida 
8. salda 
B. salda 
8. salda 
8. salda 
8. saida 
8. saida 
B. saida 
8. saida 
B.  raida 
B. ralda 
8. saida 
8. saida 
8. salda 
B. saida 
8. salda 

'tr. ra lda 
B. saida 
8. salda 
8. salda 
B. saida 
8. ralda 
8. ralda 
8. ralda 
8. saida 
8. salda 
B.  saida 
B. salda 
B. saida 
B. salda 

TOTAL WET 
LENGTH WEIGHT 

(mm) (g) -------------- 

----  - 

PLANKTON FISH SPECIES STANDARD TOTAL ALT 
SAMPLE SAMPLE LENGTH LENGTH NEIGHT 
NUMBER NUMBER (turn) (mm) (g) 

B. salda 
8. saida 
8. ralda 
B. saida 
B. 881da 
8. ..id8 
8. saida 
8. salda 
8. saida 
8. saida 
B. saida 

. 8. ralda 
B. raida 
8. salda 
8. raid.  
B. raldd 
B. raida 
8. salda 
0 .  said.  
B. saida 
8. salda 
B. raida 
8. saida 
B. sslda 
B. said.  
@. ra id .  
8. salda 
B. salda 
8. .ai& 
8. 11.1da 
1. salda 
8. raida 
8. ral& 
8. saida 
8. saida 
8. said8 
8. ralda 
a. rs1dA 
B. saida 
8. saida 
B. aalda 
8. salda 
B. saida 
B. raids 



Table 11. C o n t i n u e d .  ------------------------------------------------------------------------------------------------------------.--------- 
PLANKTON F I S H  S P E C I E S  STANDARD TOTAL WET PLANKTON FISH S P E C I E S  STANDARD TOTAL WET 

SAMPLE SAMPLE LENGTH LENGTH WEIGHT SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm 1 (m) (g) NUMBER NUMBER (m) (m) (g) 

......................................................... ....................................................... 
B. saida 
B. saida 
B. saida 
B. saida 
8. saida 
B. saida 
B. saida 
8. saida 
B. saida 
B. saida 
8. saida 
B. saida 
8. saida 
B. saida 
B. saida 
8. saida 
B. saida 
B. saida 
B. saida 
B. salda 
8. salda 
B. saida 
8. saida 
8. saida 
0 .  raida 
8. saida 
8. saida 
B. salda 
B. saida 
8. s a i d a  
u. aa l , la  
n. n a l d a  
8. saida 
8. saida 
B. saida 
8. saida 
8. saida 
8. raida 
B. saida 
8. saida 
B. saida 
B. saida 
B. saida 
B. saida 

B. saida 
B. saida 
8. saida 
8. saida 

. B. saida 
8. salda 
B. said. 
8. saida 
B. saida 
8. saida 
8. salda 
B. saida 
8. saida 
8. s a i d a  
8. said.  
B. saida 
B. saida 
B. saida 
8. saida 
B. saida 
B. saida 
B. saida 
8. saida 
B. saida 
B. saida 
B. ..i& 
0 .  said.  
8. said. 
8. said. 
B. said. 
n.  U ~ I I I ~  

Y .  said. 
8. salda 
8. saida 
8. saida 
8. saida 
8. saida 
8. saida 
B. saida 
8. saida 
8. salda 
8. saida 
B. saida 
8. saida 



T a b l e  11. C o n t i n u e d .  ---------------------------------------------------------------------------------------.------------------------------ 
PLANKTON F I S H  S P E C I E S  STANDARD TOTAL WET PLANKTON F I S H  SPECIES STANDARD TOTAL WET 

SAMPLE SAMPLE LENGTH LENGTH WEIGHT SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm) (mm) ( g )  NUMBER NUMBER (mm) (mm) (g) 

8 88  B. s a l d a  
8 89  B. salda 
8 90  8. salda 
8 9 1  8. salda 
8 92 B. salda 
8 93 8. salda 
8 94 B. saida 
8 95 8. salda 
8 97 B. salda 
8 99 8. s a i d a  
8 100 B. saida 
8 1 0 1  B. saida 
8 102 B. s a l d a  
8 103 B. saida 
8 104 B. salda 
8 105  B. saida 
8 106  8. saida 
8 107 B. s a i d a  
8 109  8. saida 
8 111 8. salda 
8 112 8. saida 
8 113 8. ralda 
8 114 B. s a l d a  
8 116  8. salda 
8 117 8. a a i d a  
8 120 8. s a l d a  
8 1 2 1  B. salda 
8 122 8. ralda 
8 123 8. saida 
8 124 8. s a i d a  
8 1 2 6  8. s a l d a  
8 127 B . s a i d a  
8 128 B. salda 
8 129 8. salda 
8 130 B. salda 
8 1 3 1  8. salda 
8 132 B. saida 
8 133 8. saida 
8 134 8. salda 
8 135 8. salda 
8 136 8. salda 
8 137 B. saida 
8 138 8. s a i d a  
8 139 8. a a l d a  

8. salda 
8. saida 
8.  saida 
8. saida 
B. saida 
8. saida 
8. salda 
B. salda 
8. sa1,da 
8. saida 
8. saida 
B. salda 
8. saida 
8. saida 
8. saida 
8. saida 
B. salda , 

8. salda 
B. salda 
B. salda 
B. salda 
B. saida 
B. a a i d a  
B. o a i d a  
8. sai& 
8. ralda 
B. saida 
8. saida 
8. a a i d a  
8. a a l d .  
B. sal& 
8. saida 
8. saida 
8. saida 
8. salda 
8. saida 
8. salda 
B. saida 
8. saida 
B. saida 
8. o a i d a  
B. saida 
8. said. 
8. salda 



Table 11. Contlnued. --------------.------------------------------------------------------------------------------------.------------------ 
PLANKTON FISH SPECIES STANDARD TOTAL WET PLANKTON FISH SPECIES STANDARD TOTAL VET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (IImI) (mil) (g) NUMBER NUMBER (m) (-1 (g) ....................................................... ................................................... 

8. salda 
B. salda 
B. saida 
8. salda 
B. salda 
8. salda 
Q. tricumpis 
G. t r lcuapls 
G. t r icuspls 
A. o l r l k l  
B. salda 
8. saida 
B. aalda 
8. saida 
8. saida 
8. saida 
8. salda 
B. saida 
8. salda 
8. raida 
8. oalda 
B. salda 
B. saida 
8. salda 
8. saida 
B. salda 
8. 
8. saida 
0 .  sai& 
8. saida 
I). mallla 
Y .  raldr 
8. salda 
8. saida 
B. salda 
8. salda 
a. s.1da 
B. salda 
8. saida 
B. salda 
8. salda 
8. salda 
B. salda 
9. saida 

8. salda 
B. saida 
B. saida 
B. raida 
8. malda 
8. saida 
D. ski& 
8. aaida 
B. saida 
8. saida 
B. aalda 
8. aalda 
8. salda 
0 .  salda 
8. saida 
B. saida 
8. salda 
8. aalda 
B. salda 
B. salda 
B. sal& 
B. saida 
8. saida 
8. salda 
8. salda 
8. sal& 
8. aalda 
8. sa id .  
0 .  maid. 
B. saida 
n. maIda 
b. saldr 
B. saida 
8. said. 
8. aaida 
8. salda 
a. 881da 
B. salda 
B. salda 
8. saida 
8. salda 
B. aalda 
0 .  salda 
B. salda 



Table 11. c o n t i n u e d .  .......................................................... 
PLANKTON FISH S P E C I E S  STANDARD TOTAL WET 

SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm) (mm) (g) ......................................................... 

B. saida 
B. saida 
8. s a i d a  
8. saida 
B. calda 
B. saida 
B. saida 
B. saida 
8. saida 
B. saida 
8. saida 
B. saida 
8. saida 
B. saida 
8. saida 
8. saida 
8. saida 
8. a a i d a  
8. salda 
8. saida 
B. saida 
B. saida 
8. a a i d a  
8. malda 
8. salda 
8. salda 
8. saida 
8. salda 
8. raida 
8. s a i d a  
B .  r r l d a  
B. salda 
B. saida 
8. saida 
8. saida 
8. saida 
B. saida 
8. saida 
B. saida 
8. saida 
8. saida 
8. saida 
8. saida 
8. saida 

-1------1------1----------------------.---..--.------------- 

PLANKTON FISH SPECIES STANDARO TOTAL WET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm) (mm) (g) 

B. saida 
B. salda 
8. saida 
8. caida 
B. saida 
8. a a i d a  
B. saida 
8. saida 
B. saida 
B. saida 
B. ralda 
B. raida 
B. raida 
8. raida 
B. saida 
8. saida 
8. saida 
8. saida 
8. saida 
8. said.  
B. saida 
B. a a i d a  
8. ralda 
8. said6 
8. said. 
8. said. 
8. saida 
8. saida 
8. maid. 
8.  ..Id. 
t). said. 
8. saida 
8. a a l d a  
8. saida 
8. saida 
B. saida 
8. a a i d a  
8. saida 
B. # a i d  
B. saida 
8. saida 
B. saida 
B. 8aida 
8. saida 



Table 11. Continued. ...................................................................................................................... 
PLANKTON FISH SPECIES STANDARD TOTAL UET PLANKTON FISH SPECIES STANDARD TOTAL WET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT SAMF'LE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NlMBER (Illm) ( m )  (g) NUMBER NUMBER (trim) (-1 (g) ........................................................ ..................................................... 

B. saida 
8. saida 
B. saida 
8. saida 
8. saida 
8. saida 
8. saida 
B. maids 
B. saida 
B. malda 
8. saida 
B. saida 
B. saida 
8. saida 
8. 8aida 
B. saida 
8. saida 
8. saida 
8. saida 
B. saida 
8. saida 
8. saida 
8. saida 
B. saida 
8. saida 
8. saida 
8. sa ids  
B. said8 
8. said. 
R. melds 
tJ. r a l d r  
B. saida 
B. salda 
B. saida 
B. saida 
8. saida 
8. saida 
B. saida 
B. saida 
8. saida 
8. saida 
B. saida 
8. saida 
B. saida 

B. saida 
8. salda 
B. saida 
8. salda 
B. aalda 
0 .  salda 
B. salda 
B. saida 
8. saida 
B. saida 
B. saida 
8. s a i d  
B. salda 
B. saida 
B. raida 
B .  saida 
B. saida 
B. salda 
8. saida 
B. salda 
B. aaida 
B. raida 
B. aaida 
B. baida 
B. saida 
B. s a i d  
B. saida 
0 .  salda 
B. aalda 
R .  r r l d r  
a.  ralda 
B. salda 
8. saida 
8. saida 
8. salda 
8. salda 
8. salda 
0.  sa iQ 
8. saida 
8. aalda 
B. sal& 
8. saida 
8. saida 
B. s a i d  



Table 11. Continued. -----------------------------------------------------------------.---------------------------------------------------- 
PLANKTON FISH SPECIES STANDARD TOTAL WET PLANKTON FISH SPECIES STANDARD TOTAL YET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (mm) (m) (g) NUMBER NUHBER (IUm (m) ( g )  ......................................................... ....................................................... 

8. salda 
8. saida 
B. salda 
8. salda 
B. salda 
8. salda 
8. salda 
8. splda 
8. salda 
8. salda 
B. salda 
8. salda 
8. salda 
8. saida 
8. salda 
8. saida 
8. salda 
B. saida 
8. salda 
B.  salda 
B .  salda 
B. saida 
8. malda 
B.  salda 
B. salda 
8. salda 
B. salda 
B. ealda 
8. salda 
11. malda 
8. salda 
8. aaida 
B. salda 
8. salda 
8. salda 
8. salda 
B. salda 
8. salda 
8. saida 
B. salda 
B. saida 
8. salda 
8. salda 
8. salda 

8. salda 
8. salda 
8. aaida 
8. salda 
8. salda 
8. salda 
8. salda 
B. salda 
B. salda 
8. salda 
B. saida 
B. salda 
8. .hi& 

B. salda 
8. salda 
8. saida 
B. salda 
8. aalda 
8. calda 
8. salda 
B. saida 
8. salda 
8 .  ..l& 
B. salda 
8. aalda 
8. ral& 
B. sai& 
8. mi& 
8. salda 
n. salda 
8. ealda 
8. salda 
8. sal& 
B. salda 
B. salda 
8. saida 
8. salda 
8. salda 
8. aalda 
8. salda 
8. saida 
B. salda 
8. salda 
B. aalda 



Table 11. Continued. -------------------------"------------------------------. 
PLANKTON FISE SPECIES STANDARD TOTAL WET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBeR (m) (mm) (g) 

B. salda 
B. saida 
8. saida 
8. salda 
B. nalda 
B. salda 
8. ..lda 
B .  saida 
8. salda 
8. salda 
B. salda 
8. salda 
B. salda 
8. salda 
8. salda 
8. salda 
B. salda 
8. salda 
8. salda 
B. salda 
B. saida 
8. saida 
8. saida 
8. salda 
8. salda 
B. saida 
8. salda 
B. salda 
8. saida 
B. saida 
P. r a l ~ l a  
B. salda 
B.  salda 
8. salda 
8. salda 
8. salda 
8. salda 
B. salda 
B. salda 
8. salda 
B. salda 
B. salda 
8. saida 
8. salda 

,-----------------------------------------*------------------ 
PLANKTON FISH SPECIES STANDARD TOTAL UET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT 
NUMBER NUMBER (m) (4 (g) ....................................................... 

14 4 6 2  B. salda 
14 4 6 3  B. salda 
14 4 6 4  B. salda 
14 4 6 5  8. salda 
14 4 6 6  B. salda 
14 4 6 7  B. salda 
1 4  4 6 9  8. aelda 
14 4 6 9  8. salda 
14 4 7 0 '  B. salda 
14 4 7 1  8. salda 
14 4 7 2  8. salda 
14 4 7 3  B. salda 
14 4 7 4  8. salda 
14 4 7 5  8 - s a l d a  
14 4 7 7  8. salda 
14 4 7 8  8. aalda 
14 4 7 9  8.  aalda 
14 4 8 0  8. salda 
14 4 8 1  8. salda 
14 4 8 3  B. salda 
1 4  484  8. salda 
14 4 8 5  8. aalda 
14 4 8 6  B. sa1Q 
14 4 8 7  B. ralda 
14 4 8 8  B. salda 
14 4 8 9  B. salda 
14 4 9 0  B. salda 
14 4 9 1  B. salda 
14 4 9 2  B. saida 
14 4 9 3  8. maIda 
1 4  4 U 4  D .  r a l r l r  

14 4 9 5  B. salda 
14 4 9 6  8. salda 
14 4 9 7  8. salda 
14 4 9 8  B. aalda 
14 4 9 9  8. saida 
14 5 0 0  8. salda 
14 5 0 1  B. salda 
14 5 0 2  8. salda 
14 5 0 3  8. salda 
14 5 0 4  8. salda 
14 5 0 5  8. salda 
14 5 0 6  8. salda 
14 5 0 7  8. salda 



Table 11. Continued. 
------------------*----------------------------------------*---------------------------------------------------------- 

PLANKTON FISH SPECIES STANDARD TOTAL WET PLANKTON FISH SPECIES STANDARD TOTAL UET 
SAMPLE SAMPLE LENGTH LENGTH WEIGHT SAMPLE SAMPLE LENGTH LENGTH WEIGHT 

NUMBER NUMBER (mm) (lml) (9) NUMBER NUMBER (mm (mm) (g) 
......................................................... _--___-_-_------------------_-__-__------L------------ 

8. saida 
B. saida 
T. pingelll 
8. saida 
B. salda 
8. saida 
B. saida 
B. salda 
B. salda 
8. salda 
8. salda 
8. salda 
8. salda 
8. salda 
8. saida 
B. saida 
8. salda 
8. saida 
8. salda 
M. quadrlcornis 
M. quadricornls 
M. quadrlcornis 
M. quadricornls 
M. quadricornls 
M. quadrlcornls 
M. quadricornls 
M. quadrlcornis 
M. quadrlcornls 
M. quadricornls 
R. aalrfa 
8. salda 
8. salda 
8. salda 
B. saida 
8. saida 
B. salda 
8. saida 
B. saida 
8. salda 
8. saida 
8. salda 
8. saida 
8. aalda 

8. salda 
B. saida 
8. salda 
B. saida 
G. trlcuspls 
8. saida 
8. saida 
8. salda 
8. salda 
8. saida 
8. saida 
8. oaida 
8. saida 
8. salda 
8. saida 
B. saida 
8. salda 
B. salda 
B. saida 
8. saida 
8. said.  
B. saida 
8. saida 
G. trlcuspls 



Table 12. Mean length and weight of l a r v a l  g. sa lda  f o r  Ju ly  and September. 
1984. 

JULY SEPT 

Mean Range Stnd N Mean Range Stnd N 
Dev Dev 

Stnd length  13.4 5.5-30.0 2.7 1061 26.3 19.5-34.0 3.8 36 

Tota l  length  14.3 6.5-32.5 3.0 1061 28.7 21.5-37.0 4.2 36 

Wet weight 0.015 0.007-0.188 0.010 1061 0.130 0.050-0.277 0.058 36 

Table 13. Mean length and weight o f  l a r v a l  6 .  t r i c u s p i s  for  J u l y  and 
September, 1984. 

JULY SE PT 

Stnd N Mean Stnd N Mean Range Range 
Dev Dev 

Stnd. length  13.6 11.5-15.5 1.6 10 20.5 20.0-21.0 0.5 2 

Tota l  length  15.5 12.5-17.5 2.0 10 24.8 24.5-25.0 0.25 2 

Wet weight 0.020 0.006-0.033 0.009 10 0.116 0.105-0.127 0.011 2 

Table 14. Mean length and weight o f  l a r v a l  M. quadricornis f o r  July, 1984. 

JULY 

Mean Range Stnd N 
Dev 

Stnd length 13.3 7.0-15.5 2.26 10 

Total  length 14.9 7.0-17.5 2.87 10 

Wet weight 0.119 <0.001-0.021 0.006 10 



Table 15. Standard length and stomach fullness for larval fish captured in 
the Beaufort Sea, 1984. 

Plankton Fish Species Stnd Stomach Stomach 
Sample Sam Length Taken Fullness 
Number No (m) 

quadricornis 
quadricornis 
quadricornis 
saida 
saida 
saida 
sai da 
saida 
saida 
saida 
saida 
saida 
tricuspis 
tricus~is 
tricuspis 
tricuspis 
tricuspis 
tricuspis 
tricuspis 

Liparis 9. 
Lipark 9. 



Table 15. Continued. 

Plankton F i s h  Speci es Stnd Stomach Stomach 
Sample Sam Length Taken F u l l  ness 
Number No (m) 

8. saida - -  
B. saida - -  
B. saida - -  
B. saida - -  
B. saida - -  
B. saida - -  
8. saida - -  
B. saida - -  
B. saida - -  
B. saida - -  
8. saida - - 
B. saida - - 
B. saida - -  
B. saida - -  
B. saida - - 
G. t r i c u s p i s  - 
G. t r i c u s p i s  - 
B. saida - - 
B. saida - - 
B. saida - - 
8. saida - -  
0.  saida - -  
B. saida - -  
B. saida - -  
B. saida - -  
B. saida - -  
B. saida - -  
L i p a r i s  sp. 
B. sa ida - -  
8. saida - - 
8. saida - - 
B. saida - -  
B. saida - -  
B. saida - - 
B. saida - -  
B. saida - - 5. t r i c u s p i s  
M. quadricor - 
B. saida - -  
B. saida - - 
B. saida ~ - -  - -  - - -  - -  

1600 B. saida - -  
1601 B. saida - -  



Table 15. Continued. 

Plankton Fish Spec i es Stnd Stomach Stomach 
Sample Sam Length Taken F u l l  ness 
Number No (m) 

* - No measurement taken 
W - In test ine  (stomach not yet  developed) 
S - Stomach 



Tabla  16. Food I t e n s  t o t a l s  t o r  8. C n D ? u r n l  In  tn. Cnnaalan b s u t o r r  SM %.It .  1984. -..--.- .......... ------.--.------ ' P -..- --...- -rn--...-..-m. 
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Table 17. Food i tem t o t a l s  f o r  M. j u a d r i c o r n i s  captured i n  t he  Canadian 
Beaufo r t  Sea She1 f, 1384. 

Plan ton  F i sh  Limnocalanus 
Sam. Sam. macrurus Calanoida Cyclopoida 
NO. NO. cc TL cc n cc TL 

C C  = comment code 
TL = t o t a l  



Tab le  18. Food i t e m  t o t a l s  f o r  A. t r i c u s p i s  c a p t u r e d  i n  t h e  Canadian B e a u f o r t  Sea S h e l f .  1984. 
= 

Plank-  
t o n  F i s h  

-- - -- - - - -- 

4 1669 19 Cc 21 La 1 L a  9 Ce 15 
C f  I 

4 1670 6 Cf 4 La 1 La 2 
Ce 3 

4 1671 26 Ps 1 
4 1672 Cc 5 

0s  4 
4 1673 1 Ps 2 
4 1673 102 Ce 16 

Cf 3 
4 1684 10 C f  1 

Cc 1 
5 1675 Ce 2 I t3 1 

Cf 2 
12 1676 6 6 Ju 1 
12 1677 5 Ps 1 C7 1 Cf 1 Cf  1 

Ce 5 Ce 35 
16 1678 Ju 1 C7 1 Ps 1 N2 1 
20 1679 Ps 2 
36 1680 2 

CC = comment code 
TL = total 



Table 19. Food item t o t a l s  f o r  Li~aris sp. captured in the Canadian Beaufort 
Sea Shelf, 1934. 

Plankton 
Sam. 
ti0 . 

Fish 
Sam. 
No. 

CC = comment code 
TL = total 

Table 20. List of comment codes used in Tables 16 to 19. 

Code Comment 

poor condition 
Polychaete larvae 
larva - no specific taxon 
naupli i - no specific taxon 
juvenile - no specific taxon . 

copepodite I 
copepodite I1 
copepodite 111 
copepodite IV 
copepodite V 
adult female (copepodi te VI) 
adult male (cope~odite VI) 
nauplius < 200um 
nauplius 200 - 400um 
nauplius > 400um 
copepodi te < 400um (Cyclopoids and 
Harpacticoids only) 
copepodi te 400 - 800um (Cyclopoids 
and Harpacticoids only) 
copepod eggs 



Table 21. Frequency o f  occurrence and percent by number of  food items 
found i n  8. - saida stomachs. 

July Sept 

Food Item Freq % 
Occur Num 

Freq % 
Occur Num 

Diatoms: Coscinodiscus g. 
Peridinium 2. 
Ceratium 2. 

Rot i fers:  

Polychaetes: 

Copepoda : 

Unid. 

Unid. 

A rcar t ia  c laus i  
Cal anus g 1 ac i  a1 i s  

Oncaea borea l i s  
Pseudocalanus minutus 
Calanoida ( ~ n i - d l )  
Cyclopoida ' ( ~ n i d ; )  

Apherusa g l a c i a l  i s  Amphipoda: 

Gastropoda: Clione l imacina 
Limacina he l i c i na  

Bivalv ia:  

Larvacea: 

Unid. 

Oikopleura vanhoeffeni 
F r i t i l l a r i a  borea l is  

Eggs: Uni d. 



Table 22. Frequency of occurrence and percent by number of food items 
found in M. quadrlcornls stomachs, July, 1984. 

Food I tern Freq % 
Occur Num 

Copepoda: Limnocalanus macrurus 33.3 6.1 
Calanolda ( ~ n 4 . T  50.0 84.8 
Cyclopoida (Unid.) 16.7 9.1 

Table 23. Frequency of occurrence and percent by number of food items 
found in - G. tricuspis stomachs, July and September, 1984. 

Food Item Freq % 
Occur Num 

Diatoms: Coscinodiscus 9. 
Peridinium,g. 
Uni d. 

Polychaetes: Unid. 15.4 0.6 

Copepoda: Cyclopina z. 
Limnocalanus macrurus-- 
Microsetel 1 a rosea 
Oithona simi lis 
Oncaea boreal is 
Pseudocalanus minutus 
Calanoida 
Harpact i coi da 7.7 0.3 

Cirripedia: Unid. 38.5 1.4 

Amphipoda: Apherusa glacialis 7.7 0.6 

Bivalvia: Unid. 23.1 3.4 

Stelleroide: Unid. 7.7 1.1 

Larvacea: Oikopleura vanhoeffeni 7.7 2.8 

Eggs: Unid. 30.8 5.6 



Table 24. Frequency o f  occurrence and percent by number o f  food items 
found i n  L i p a r i s  sp. stomachs, July ,  1984. 

Food I tem Freq % 
Occur Num 

Polychaetes: Unid. 50.0 6.8 

Copepoda: Oncaea b o r e a l i s  
Pseudocal anus m i  nutus 

Amphipoda: Gammarus 9. 25.0 0.6 
Apherusa g l a c i a l  i s  25.0 4.9 

Table 25. Paras i tes  found i n  l a r v a l  f i s h  stomachs. 

F i sh  Species S t a t i o n  Paras i te  Count 
Sam 

N 0 

saida 

sa i  da 
saida 
saida 
saida 

Trematoda: 
Trematoda: 
Trematoda: 
Trematoda: 
Trematoda: 
Trematoda: 
Trematoda: 
Trematoda: 
Trematoda: 

Hemiuridae 1 
Hemiuridae 2 
Hemiuridae 2 
Hemiuridae 1 
Hemiuridae 2 
Hemi u r i  dae 1 
Hemiuridae 1 
Hemiuridae 1 
Hemiuridae 1 




