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Abstiract

Seasonal feeding anA food co osition of Greenland halibut

at different depths of NAFO Divisio w are studied by the re-

sults of field analysis of feeding from 1969 to 1981. Round-

nose grenadier, beaked redfish, cod, Greenland halibut juve.

niles, capelin, sand lmnce, squid and rious crustaceans

are the most important food items for Greenland halibut. The

consumption of the above food organic is closely connected

with their distribution and bathypelagie way of life of Green-

land halibut, In the northern part of the area (Subareas 0,

1 9 2) large fish - redfish, grenadier and in the southern one

(Divs. 23, 3KL) smell shoaling fish - capelin, sand lance,
L.)	

crustaceans, young cod, and halibut are the major prey of

Greenland halibut.

The data on daily ration of different age groups and the
CD

total amount of food cons ed by t Greenland halibut popu-
V)	 lation from July to December are presented.

Iniroduction

With the developmeni of a specialized Greenland halibut

fishery on the continental slope in the Northwest Atlantic,

F-

the necessity to study their feeding became urgent. This is
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the more so that feed	 of fish from bathypelagic cooNlax,

in which Greenland halibut belong, is the least developed

section in biolo of deepwater species, and the in sti-

gations of Greenland halibut feeding is another step in studies

into deepwater fa

Literature on fee	 of Gre nl nd halibut Re	 rdtius

hippoglossoides (Walbaum) dwell 	 in t North est Atlantic

is rather scant, A fuller account of this problem is given

for the Barents Sea halibut (Nizovts v, 1977) and for those

from the fjords of the West Greenland (Jens n, 1935; S Ato

1969). Some of our contributions contain sporadic data on

reed° fi of Greenland halibut fro the North est Atlantic

(Podrazhanskaya, 1969, 1977, 1982; Ch kov 1969; Konstan-

tinov, Poe zhanskaya, 1972), howe r, characterizing on

its quantitative aspect

The paper ai s at studying s asonal peculiarities of Green-

land halibut feeding in different areas of the Northwest

Atlantic, the st t tion and analysis of food cons tion

by the population.

Material and methods

TheF terials on Greenland halibut fe ding, ere coil cted

by the ships of PINRO and Fishery Reco iss no from 1969

to 1981 0 The d to are listed in Table 1. Samples n feed*

were collected and processed in confo

(1974),

The length of fish examined for feed	 ra aged fr*Jf 21 to

2 to 19 Y arso Bt°	 for wei t	 lysis
were taken fr y 8 catches at 2706-1020 m of depth ( 	 1).

They were preserved in 4% formalin, Fish we t a ei :3 =ids me cured,

sex and gonad turity stage were determine de

To characterize feeding general and individual indice of

sto cox fullness were used (Zenkevich, Brotskaya, 1931). In-

dices (i 0/00 ) were calculated fro the actual weight of food

bolus and its components, Besides, the percentage r 1tion

of the weight of separate groups of food organisms to the

weight of the total contents of the sto t eh	 utilized. T

ty ith the	 n...1

99 em at ages fro
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n ber of stomachs ith some food co

 

onent was expressed in.01 11

 

the percenta of a to al amount of a mined sto chs what-
ever the availability

oh fullness gas eat
scale, The organ'	 f
ith a different degre

land libut as calc

f food in them (Shorygin, 1952). Sto-
ted isually according to t 5-point

and in the stomachs w Y,F re identified
of accuracy. A daily ration of Green-

atede

  

Results and discussion

Food composition of Greenland halibut in the North est At-
lantic is rather	 ria)1	 (Table 2). Above 40 species -repre-
sentatives of different systematic and ecological groups
were found in the sto, as (see the List). Food organisms

given in the List include mainly typical bat elagic and
plakton species save for Echinodermata, worms, spo 	 and
crabs represent	 bottom fauna, ho ever, be 	 raa hali-
but sto . chs. This is indicative of the batbypelagic	 ay of life
of Greenland halibut bit not t bottom one.

The external orphological features prove that lo body,,,

typical of a fast sw	 protecti colouring of both sides,
the position of one er provid	 the two-side

ike other flatfisbe
which have t o eyes	 one side of the body (Konatantinov,
1967, 1976; Konstantinov, Podrazhanskaya, 1972; DeGroot, 1970).

The studies into ' , orphological and ecological peculiarities
of Greenland halibut d ell 	 on the shelf and continental
slope of the Baffin Isla	 9 Labrador	 foundla4. gi
reasons to consider tais population s le (Ch'3 4 :kov, 1975;
Chumakov, Serebryakov,	 1982). This area is included into

the	 ted syste 4, of water circulation and extends from polar
latitudes to temperate ones. Connected with variable condi-
tions some peculiarities in Greenland halibut feeding are
also detected in differs nt parts of the above areas. In the
northern part of the area (in Div. OB and Subareas 1, 2),

where mainly mature Greenland halibut occur, large fiah 
beaked redfish, rouge	 ad grena4ier - prevail • in food. In

pheral vision
of peri-

Atlantic halibut included,

the south of the area 11 Greenland halibut feed inky



to the percentage values of different food co onents by in

dividual indices.

The	 st index of stomach fullness of Greenland libut

.1,1111
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on , tat shoal	 fish- capelins s	 lante a ell as

diffe nt crustacea (T Tol ti 2), pr rays Pandalus lopalis
(1.0 - 7. )Q

it l

It should be noted t t f tuxes typical of predators are

pro ent in adult Green' nd halibuts namely, a great amount

of empty sto chs, lo occurrence of food objects, a hi

degree of stomach	 lness in feeding spec .s and a lowfl

average index of sto ch fullness. The results of quantitative

analysis of feed	 are shown in Fig. 2, where the area of

the circle is proportio 1 to the tot 1 index of stoik,ch
fUless (	 e ch, Brotskayas 1931) a d the a'a of recto

(41?®2 0/000) as in Div,	 (Table 3)0

Fish were the in food object here (89.1%), the half of

the, ' be	 repre_rented by cod and polar cod (45. 0 Greenland

halibut consumed also rather a high amount of squid (9.9%),

The lo est index of et	 h fulln ss in Greenland halibut

was in Div. 3K (151 r 0*/ 0"). The major food ite - in this

area contained • fish(81.8%), in particulars c d, polar cod

(2201%), Greenland halibut (14,1%) and eelpout (100 ).

Shrimp Pandalus borealis y ere also frequent in Greenland

halibut sto lobs (6.9%)

Compositio and amount of food for Greenland halibut

from different depths are part of the problefl on loc 1

changes in fee	 . It is well kno n t t on the continental

slope in the North eat Atlantic the densest concentrations

of Greenland halibut keep to the depths of 700-1100

(Barrett, 1968; Chumakov,	 1981). As is seen in Fig. 3,

the feeding intensity of Greenland halibut rows ith depth

and attains its	 xim 600-700 m deep, This is confirmed

by the	 index of at	 ch	 Ines (417 2./.„), Fiah

are the main p	 y at this depth (89.1%), in particular, cod

(45,7%), and also squid (9. • ), The similar trend is observed

in relation to the Barents Sea halibut, but the depth of

their feeding is shifted* fish fro the dept of 100-400



and :x	 depthsFI

have the highe t stomac	 ss ( izovtsev, 1977).
In order to charete ze the feeding of Greenland hall t at

different depths more accur tely, we atte .ted to analy
feeding of the species 4)n the shelf and continental slope
(Table 4),

The difference between feed 	 of Greenland halibut on the

It

shelf and continental slope turned out rather sortant0
Though on the shelf and continental slope fish 	 the jor
prey, their species comfosition differs greatly: if on the
shelf cod, polar cod (2 01%) and ju'eni1e halibut (11.6%)
ere most important, then on the slope cod amounted to only

2.3%, juvenile halibut disappeared co letely, and deep ater
species ® beaked redfisii (62.5%) and roundnose grenadier (0.9%),
not found on the shelf before , be ca e pr ry.

Shrimp ere rather important in feeding of Greenland halibut
on the shelf (1604%), a hile on the slope their value as mi-

( belo g, 0.1%). F eding of Greenland halibut on squid
is quite different: with the increase of depth the amount of

t.consumed squid grows, which conforms well 4 ith the dat of
Nesis (1971) on e istence of squid in the bathy 1 and

bathypel gial of the A ctic and northern areas of the Atlantic.
Sto gy ch fullne s of Greenland halibut on the continental

slope is hi er t n le the shelf and amo•ts to 31909 /00
( ig, 4), This is also proved by a n ber of empty sto ohs
(4i4% - on the sl	 aid 12.1% ® on the shelf),

The analysis of feet.	 at
confirms the assumptio t 	 t feed	 intensity gro s with
depth. Thus, Table 5 p 

n sents food co 0 osition at
and xi um depths in he North Labrador w	 the	 terial
was collected,

The analysis of n rous field data on Greer.	 halibut
feeding also proves o conclusions: sand lance, capelin,
code juvenile halibut are predo	 nt on the shelf while
roundnose gren Bier, quid, octopus, Paralepis , occur on the
slope,

Thus, the jor fold of Greenland halibut in all areas



of t	 orthw st	 tlantic	 s co os d	 of	 fish,

bat	 la is fish and Cep lopod d	 on the conti-
ent I slope, p 1a is and some botto fish s and s

the s elf; ot r org	 s	 cu	 bers, OP U

e one	 o	 spo	 re oee sio 1 food bj ct f

and halibut in	 a	 a of t e North est tlantic

The a	 1y is of data on Gree a	 libut feed
diffe	 t seasons she ed t	 t trelative a ount of feed
'1.\h g	 on the w ole in s erh-au	 and de clip d s

by winter (Table 6). App ntly, the 	 in f edi o of Gre
land halibut occurs 	 s erwusu	 0 It i t e nfi d by

the ve i. ge 1nd	 f sto e	 lne s gro in	 till aut
(Fig. 5). The t	 nd to i h creasing to 	 c fullness of Green

1- d	 libut	 t	 Northwe t Atlantic in,

is typical not o	 of t s p eies The s

i$ obse ed Pf feed

on the slop namely, ro 	 ose g	 dier (Pod

1969), be ked dfish ( one	 1970),	 d fish d ell

on the shelf's ddoek (Pod ba s	 ya	 S	 stow, 1980) and

cod (	 , 1968).

longaide ith qualit ti i1 charms et ristie of G	 nia

libut feeding, we de n attettot to give a q ntitative

est te of feed	 of this sp cies	 For this =.4 oee
dete	 ed the ily tion of Greenl	 d halibut in t

Nort est tl ntic by ans of t	 lane equalitY (VinberS9

1956)

R = 1.25 / I 4, ZE /

R - daily ration, I ® daily	 ent, 2E ever	 spent for

metabolism, 1 25 - the coefficient of food dig stio . 11

values a e ri ssed in the p ree t	 of fiat' bo	 eight.

It was fo dott t G	 enlad 4 libut feed o 	  dur g

the second half-ye r (Tabl 	 6), their feeding int x nsity

rp

I r ituation

both of d epwater species d ellin

y

gro ing in s er-aut

libut from mo	 ort

1L t d the averag	 ily

® This is o t typie 1 for G b erla d

rly areas. 1" this ae otA..r t we ealeu-

crfi Men`s ass 	 g that a i lf-ye r,
i. 180 days, is the ti e of e vent. Inc 	 nt were



calculated by the fo

(Wn - WO)
here Wo weiy lit of fis, in the beg	 of t	 inv stigated

period; Wn	i t of i'sh et the end of the investigated
period; n ® 180 days,

	

Average eight and increment of different a 	 coups of
Greenland halibut are prsented in Table 7. As far as gro th
rate of Y les and fe : les is different our	 her calcu-
laatio are de for fe les and lea separately®

   

Thus, the average daily incre ent of Greenl nd bali t
ranges from 0.02 to O.
for fa aes, correspondi

fora., les a d from 0.01 to 1.1%
gly, from 0.9 to 3.1 g for yn lea

and from 0.2 to 1.7 g for fe lea®
T4alculate the atount of e	 spent for tabolis (E)

e used the fo	 a of tabolis and fish Q eight relation
ship (Vinber, 1956).

taboli for Greenlan
Ap nt on basal :taboli
breat	 of Atlantic

account of lack of data on ene
halibut, for calculat	 the ener

e used the experimental data
d (Che ova, 1972) d ell° under

similar to .erature conditions as Greenland halibut (cod
at 4-5°C, Greenland hal but - at 3-4°C),

The le 1 of stands	 taboli is described by the
equation s Q = 0.269W 0 725 he Q is the value of oxygen
cons , tion ( Aar;	 fish weight, g).

The level of standa metabolir: of Greenland halibut
was calculated by means of p ram tern of this equatiot (Table 8)0
The oxycaloricity coefficient of 4,86 cal/ml 02 was used
(Ivlev, 1934).

The caloricity of 1 g of the wei t of Greenland halibut
is assumed to be 1 960 cal (Buda an, 1976). Q for 5-year old
males is 25.40 cal/hr; consequently, the daily cons ption
of oxygen iss

Q = 25.40 x 24 x 4.86 = 2962.60 cal/day.
The correction for food caloricity should be introduced into

the ration value. There is o info tion on caloricity of
food objects of Greenla d halibut, t t is why e had to use
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the t r on caloricity of	 1 r species fro ot•r gio

of t	 orld Ocean. Thus, we asst 4 .ed t t the caloricity of

fish Electrona 112211 i 	 2 000 cal (; ...ey enov, 1962), t

caloricity of shr	 (P dalu	 Usti- stris) - 850 c s 1 (Vino-

adova, 1962) and t M caloricity of Cep	 lopoda (Todarod

aggism) - 890 cal (Ertel, 1970). As 	 ng t t Gree land

hali t food is composed	 inly of fish (8	 ),	 )

and Cep iopoda (1	 a d Ica w	 t calorici of t

food objects, w calculated the a rav caloricity of 1

of food. It pp a d to	 1 774 cal

Thu the daily ratio. of 5-y	 r old males of G nlrtn.

halib t with fish s	 food object

R
	 16 4- 4, 2 2	 of odd ig t

0.8 x 1774 x 530

Thus, the daily r tion of different rw ge groups of G onlaxid

libut as also calculated (Table 9). The daily ration of

Greenland libut dk,el1	 in t	 North est Atla tic calculated

on the basis of t. 11 these data ran	 s from 10	 to 00

lea ged 5 to 16 years and from 1 19% to 0 3% for fe le

aged 5 to 20 yea

Proceedi from t total a	 lac

f G enla d zlibut in t Ca

la tic (Ch kov, 1 982) fee	 std. t d preli

for 6 mont of feeding the popul tion of the inn stigat d

specie a cons e more than 730 t ou, t of food

Conclusio s

1® G enla d libut is a typical bathypelagic predator

feeding, on acti ely	 or j ni	 fishy squid, octopus,

shrimp	 aked dfis roundnos	 g	 di r	 the jor

p y in t north rn part of the a a w	 ture part of

libut population dwell,	 le capelin, s rid la c cru

taceans, juve lr cod and halibut - in the out	 one

2. The U in feeding of G	 enland R libut occurs	 rom July

to November, attainin its 	 at 600 700 of depth.

for

d•

lea nd f males

zo a of t North At-

3. The natuxal daily ration of Greenla d halibut r GS
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fro eL 1.2 to 0,4% of body eight for 	 les aged 5 to 16 and

from 1®2 to 003% for females aged 5-20, The total amount of

food consumed by G enland halibut for 6 months exceeds

730 thou. te
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Table 1 Amount f data collected

0

e of ana -
1Ysis

West
Gc. en-
land

Baffin	 • Labrador .Newfound- . N.Island	 : land	 : of.	 .• 	 • Bank	 : sto ohs
• •

Field analysis 34498

Wei t	 l►sis

15769	 14276	 12150

	

82	 43

76693

125

Table 2 Food composition
west Atlant

stoma°

of Greenland halibut in the North-
c in 19691981 (occurrence in % of
examined)

Food organis

  

NAPO regions

 

OB 1 3

Gastropoda
Bivalvia
Decapoda
Octopoda
Mollusca,not dote
Mollusca,total
Spongia 
Pandalus borealis
Hyas app.
Euphausiacea
Amphipoda
Copepods
Mysidacea
Crustacea, not determined
Crustacea, total

0,1	 0,2
-	 +

	

1,3	 1,5	 0,3	 1,5

	

0,7	 0,5	 0,8	 0,2
	0,8 	 0,9	 0,3	 3,7

	

2,4	 2,9	 0,5	 5,6

	

0,1	 -	 +	 +

	

1,0	 3,8	 2,1	 7,4
-	 -	 -

	

0,1	 + 9 	0,4	 1,5
,-	 '-	 0,7

	

0,1	 +	 ,	 +
+	 4.	 0,1

® -	 3,7-

	

1,4	 3,9	 286	 13,4
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Tab1 2 (c td.)

Food organisms
OB

NAFO regions
9

Hexacorallia
Scyphomedusae
Ctenophore
Holothuride
Echinodermata
Polycheeta sp.
Raja sp.
Alepocephalidae
Paralepis rissoi kroyeri
Antimora rostrata
Gadus morhua morhua
Boreogadus saida
Coryphaenoides rupestris
Anarhichas spp.
Lycodes pallidus

Sebastes mentella
Reinhardtius hippoglossoides
Hippoglossoides platessojdes
Cottidae
Lumpenus spp.
Leptogonus decagonus
Liparis app.
Mallotus villosus villosus
Myctophidae
Triglopes app
Ammodytes spp.
Cyclopterus app,

Pisces,not d to
Pisces, total
Digested food

Tot 1	 ber of st

ty sto Ochs, %

+
01

+
-	 4-	 -

0,1	 -	 0,1	 0,1
-	 0,1	 +
-	 +

- 4-
0,5	 0,4	 0,9	 +

0	 4-	 +
-	 193	 0,3

0, L 	-	 0,2
:5,4	 5,0	 2,8	 0,6

4.	+
+	 4	 +

	

5,4	 7,3	 0,9	 0,2

	

0,3	 0,2	 0,2	 0,3

	

0,1	 0,8

0,1

	

0,4	 0,2

0,4

	

+	 0,4
	

•	

2,5

	

4,1	 3,2	 6,6	 7,4

	

15,2	 17,2	 19,7	 21,9

	

1,3	 0,1	 0,4

	

15769 	 34498 14276	 12150

	

82,3	 76,7	 76,2	 63,2



• N/ .F0 regions

:	 2G	 • 2H	 : 23

.ty stomachs, %f 1
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Table 3 Food co

Divs. 2

 

osition of Greenland halibut in

and 3K in 1980, % by weight

11111

 

Food organisms

Squid

Hyperiidea

Cod, polar cod,

Grenadier

Patterned eelpout
Beaked redfish

Greenland halibut
Digested fish

Digested food
Total index of stoma
fullness, °/®°®

Total number of stomachs

2,0 	 0	 0,6
	

I,0
0,1
0,4	 0,9	 17,2
1,0	 45,7	

-	

22,1
T

10,0

73,6	 36,7

14,1
10,9	 43,4	 62,7	 35,6

246,1	 417,2	 276,9	 151,0

63	 T2	 7A3

6,3	 8,3	 T4,2	 9,3
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Table 4 Food co • osition of Greenland halibnt at different
depths (in by weight)

000 zoo oso ea.	000

Food or anis

Squid

Par tbemiato

P0 bo alis

Shr	 not determined

Shripp, total

Cod, polar cod

dier

1pout

eked redfish

Halibut (juvenile)

Di ated fish

Fish, total

Di teed food

Total index of
ch - lness, 6/000

Tot 3 I n be r' of sto :ohs

ty sto chs, %

She (to 5	 Slope (above
500 m) 

	008	 201

	

0,2	 0,1

507

	

10®7	 0.1

	

16, L1	 0®1

	

23.1	 203

0®9

8.2

6205

11,6

	

3907
	 30,

	

8205
	

96®5

1.2

	

15105
	

319 9

58

	

12-1	 4.4

T ble 5 Food composition of Greenland halibut at

different depths in the North Labrador area (% by wei

Food or anis

 

270-300s
O.,

960-1020

     

Pa the sto

Shr

Cod, polar cod
.12,9

20,9

 

B aked redfish

Gren deer

Squid

Di est d fish

Di sted food
Total index of sto h
fullne st, Voo
Total n	 r of sto chs

Ef.pty sto gy; chs %

76,9

3,5

0,2

14,6

4,7

2I3,2

25

4,0
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Table 6 Number of feeding specimens (90 and average degree
of stomach fullness of Greenland halibut in the Northwest

Atlantic throuerut the year (1969-1981)

Month
	 •	 *APO legions

OB	 2	 3
amount :ay. d:amounp re	 amountoay.degee.•	 :amount ay.•	 ••:degree.•	 •	 •	 •	 •	 .	 :degree

January

February

March

April

May

June
July

August
September

October

November
December

Totalnumber
of stomachs

,0

	

I1,0	 0,2

	

13,7	 0,4

	

25,2	 I,I

	

37,3	 1,0

	

10,8	 0,3

	

8,6	 0,1

15769

	

7,6	 0,2	 11,7	 0,2	 20,0	 0,5

	

7,1	 0,2	 18,6	 0,6	 1 17,0	 0,4

	

17,5	 0,4	 II,7

	

4,0	 0,1	 16,7	 0,4
2,9	 0,1	 36,0	 0,9

12,7	 0,2	 45,0	 1,0

	

14,?	 0,1	 12,5	 0,2	 38,1	 0,9

	

23,1	 0,4	 25,8	 0,4	 62,4	 1,4

	

20,0	 0,4	 38,6	 0,9	 67,6	 2,0

	

41,2	 1,0	 54,6	 1,5	 51,0	 1,5

	

15,3	 0 ,5	 27,8	 0,8	 28,3	 0,8

	

10,7	 0,5	 16,4	 0,4	 21,4	 0,5

	

344 98	 14276	 12150



Age9
years

Average weights g

lea	 : females

: Mean daily increment, 96

: males	 : female
•
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Table 7 Average weight and mean daily incre nt • of Greenland
halibut in the Northwest Atlantic

5
6

7

8

9

10

12

13

14

15

16
17

18

19

300

530'

810

1140

.1520

.19A0

2400
2880

3360

3820

4260

4630

4880-

300

550

850

T220

1670

2680

2750

3290

40'20

4840

5640

6480

7360
8280

9220

10150

11050

0,30

0,23

0,18

0,15

0,13

0,TI

0,10

0,08

0,07

0,04

0,03

0,02

0,32

0,23

0,19

0,17

0,25
0,01

OJT

T,IT
0,09

0,08

0,07

0,15

0,06
0,05

0,05

0,04



Intensity of oxygen consumptionAge
years alihr cal/day
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Table 8 Ener•spent on basal metabolism in Greenland

haliut of the Northwest Atlantic

males

4	 16,6

5	 25,4

6
on 0

43,7
8	 53,7

63,1

10	 75,8

11	 85,T

12	 95,4

13	 104,7

14	 112,2

T5	 T20,2,

16	 123,0

I?

18

19
20

: females

16,6
25,7

3.4,97

45,7

57,5

79,4

81,3

95,5

r09,6

123,0

T38,0

T54,9

165,9

182,0

199,5

2.L3,0
223,9

males

1935,0

2(262,6

3351,8

5091,3

6263,6

7358,8

8847,1

9927,2

11130,9

12213,4

13087,0

11n2n,7

-14349,I

•. females

1935,1

2997,6

4043,9

5330,4

6711,5

9264,7
9480,5

1737,9

12376,6

14349,1

160(J)9,8

18065,2

i9356,4

21224,9

23272,0

24936,5

26112,2
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To(

f

- 18 -

Table 9 Daily ration of different age groups

of Greenland halibut

Age,
years

Weight of food bolus, % of Weight of food bolus, g
body weight

males	 males

 

et=les

      

i0

0,6C
0

0,55

0,48

0, /.1:6

0,62

0,42

, 4.1

094C.

0,30

0,33
0 ‘Dr--7

(:),1-

0 ,:33

0,57

0,43

0,44

6,37

10,70

Tfl

10,38
on on

,p •

0 0

T0,70

T4,f7)7

F.J 9/12!

ills , 75

25 , F36

2,0,00

25,96

30,33

33,15
.35 5,50

3C,,,`,T.))(3 •

List
of species found in the stomachs of
Greenland halibut of the Northwest Atlantic

in 1969-1981

Class	 Spongia
Calcarea spo

Subclass	 Hecacorellis
Class	 Scyphozoa

Scyphomedusae sp.
®t	 Ctenophore

Gastropods
Bivalvis
Cep lopoda

Order	 Decapoda
Gonatus fabricii (Lichtenstein)
Oegopsida sp.

Order	 Octopoda
Sepioides sp.
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Class

Order

Class

Family
99

ete

U

PO	 eta
Crustacea
CopIppoda

sidacea
Am2Slipoda
Parpthemisto sp.
Evphausiscea
Deespoda
Pandalus borealis

sp.
Holothurioidea
Op*uroidea
Ophiura spp.
Ecbrinoidea
Echinode	 to sp.
Pisces
Ra4idae	 Raja app.
AlOocephalidse
0 4,0, ridae
cello us villosus villosus (Haler)
Sudidae
Paialepis rissoi kro ►eri Luthken
Myctophidae
Motidae
Ar4mora rostrata Gunther
Gadidae
Gaclus morhua morhua Linne
Boreogadus saida (Lepechin)

44.uridae
Cophaenoides rupestris Gunnerus
Anarhichadidae
Anarhichas spp.
Lumpenidae
L x.enus spp.
Zoircidae
Icy odes pallidus Collet

odytidae
A odytes spp.
Sedrpaenidae
Sel►astes mentella Travin
Triglidae
Cotidae
Agdnidae
LOtagonus decagonus (Schneider)
Cyolopteridae
Cyd,lopterus spp.
Liparidae

spp.
Pleuxonectidae
Reinhardtius hippoglossoides (Walbaum)
Hippoglossoides platessoides (Fabricius)
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