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Abstract

Seasonal feeding an@ food composition of Greemland halibut
at different depths ofiNAFO Divisions are studied by the re-~
sults of field analysis of feeding from 1969 to 1981, Round=
nose grenadier, beaked‘redfish, cod, Greenlend halibut Juve-
niles, capelin, ssnd lance, squid and various crustaceans
are the most important food items for Greenland halibut. The
consumption of the above food organisms is closely connected
with their distributiop and bathypelagic way of life of Green-
land halibut, In the northern part of the area (Subareas.o;
1, 2) large fish - redgish, grenadier and in the southern one
(Divs, 23, 3KL) small éhoaling fish - capelin, sand lance,
crustaceans, young cod and halibut ere the major prey of
Greenland halibut.

The data on daily ration of different age groups and the
total amount of food cénsumed by the Greenland halibut popu-~
lation from July to December are presented.

Introduction

SPECIAL SESSION ON TROPHIC RELATIONSHIPS

With the development of a specialized Greenland halibut
fishery on the continental slope in the Northwest Atlantic,
the necessity to study their feeding became urgent, This is




-2 -

the more so that feeding of fish from bathypelagic complex,

in which Greenland halibut belong, is the least developed
section in biology of deepwater specles, and the investi-
gations of Greenland halibut feeding is snother step in studies
into deepwater fauna.

Literaturs on feeding of Greenland halibut Reinhardtius

hippoglossoides (Walbaum) dwelling in the Northwest Atlantic
is rather scant., A fuller account of this problem is given
for the Barents Sea halibut (WNizovtsev, 1977) and for those
from the £jords of the West Greenland (Jemsen, 1935; Smidt,
1969). Some of our contributioms contain sporadic data on
feeding of Greenlend halibut from the Northwest Atlantic
(Podrazhanskaya, 1969, 1977, 1982; Chumakov, 1969; Konstan-
tinov, Podrazhanskaya, 1972), howewer, characterizing only
its quantitative aspect;

The paper aims at studying seasonal peoculiarities of Green-
land hslibut feeding in different areas of the Northwest
Atlantic, the estimation and amalysis of food consumption
by the population, |

Material and methods

The materials om Greenland halibut feeding werse collected
by the ships of PINRO and Fishery Reconnaissence fLrom 1969
to 1981, The data are listed in Table 1. Samples on feeding
were collected and processed in conformity with the Manual
(1974)«

The length of fish examined for feeding ranged from 21 to
99 cm at ages from 2 to 19 ysars. Stomschs for weight anslysis
were taken from 8 catches at 270-1020 m of dep‘th\(?igc 1),
They were preserved in 4% formalin, Fish were weighed, measured,
sex and gonad maturity stage were debermimed,

- To characterize feeding genersl apd individual indices of
stomach fullness were used (Zenkevich, Brotskaya, 1931). Iao-
dices (in®/c.) were celculated from the actual weight of food
bolus and its components; Besides, the percentage reiation
of the weight of separéte groups of food organisms to the
weight of the total coﬁtents of the stomach was utilized; The
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number of stomachs with some food component was expressed in
fhe percentage of a to%al amount of exsmined stomachs what-
ever the availability of food in them (Shoryginm, 1952). Sto=
mach fuilnnss was estimated visuaelly according to the S=point
scale, The organisms féund in the stomachs wers identified
with a different degr:j of accuracy; A dally retiomn of Green~
lapd balibut was cale Jated.

|
|
Results and discussion

Food composition ofiGreenland ha;ibut ia the Northwest At-
lantic is rather varia?le (Table 2), Above 40 species = repre-
sentatives of different systematic and ecological groups =
were found in the stomLchs (see the List). Food orgenisms
given in the List include maimly typical bathypelagic and
plakton species save for Echinodermata, worms, sponge and
crabs representing bottom fauna, however, being rare in hali=-
but stomachs; This is indicative of the batbypelagic way of life
of Greenland halibut bﬁt not the bottom oms.

The external morph&logical featurss prove thats long body.

typical of a fast swi&mer, protective colouring of both sides,

the position of ome eye providing the two-side ramge of peri-

pheral vision unlike éther flatfishes, Atlantiec halibut included,

which have two eyes OT one side of the body (Komstantinov,

1967, 19763 Konstantinov, Podrazhanskaya, 19723 DeGroot, 1970).
The studies into morphoiogical and ecologicel peculiarities

of Greenland halibut ﬁwelling on the shelf and continental

slope of the Baffin Island, Labrador and Newfoundland give

reasons to comsider t£is population single (Chumakov, 4975;

Chumakov, Serebryakov§ MS 1982), This area is included into

the wnited system of Tater circulation and extends from polar

latitudes to temperat? ones. Connected with variable condi-
tions some peculiarit%es in Greenland halibut feeding axe
also detected in dirf?rent perts of the above areas. In the.
northern part of the %rea (in Div. OB and Subareas 1, 2),
where mainly mature Greenland halibut occur, large fish -
beaked redfish, rough%ead grenadier - prevail in food, Ia

the south of the area small Greenland halibut feed mainly

|
|
|
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‘on ‘mag8 shoaling fish - capelin, sand lance as well as
‘different crustaceans (Table 2), primarily, Pandalus borealis
(1.0 = 7.4%),

It should be noted that features typical of predators are

prominent in adult Greemland halibut, namely, a great amount
of empty stomachs, low occurrence of food objects, a high
degree of stomach fullmess in feeding specimens, and a low
average index of stomach fullness. The results of quantitative
analysis of feeding ars shown in Fig. 2, where the area of

the cirele is proportional to the totel index of stomach
fullness (Zenkevich, Brotskaya, 1931) and the area of sectors «
to the percentage values of different food components by in-
dividusl indices;

The highest index of stomach fullmess of Greenland halibut
(417.2 °/o0s) was in Div, 2H (Table 3).

Fish were the main food object here (89.1%), the half of
them being represented by cod and polar cod (45.7). Greenland
halibut consumed also rather e high amount of squid (9.9%);

The lowest index of stomach fullmess in Greenland halibut
was in Dive 3K (15160°/6ce). The major food items in this
area contained £ish(81.8%), in particular, cod, polar ced
(2201%), Greenland halibut (14.,1%) and eelpout (10.0%).
Shrimp Pandalus boresalis were also frequent in Greemland
halibut stomachs (6;9%)9

Composition eand amount of food for Greemland halibut

from different depths are part of the problem on local
‘changes in feeding, It is well known that on the continental
slope in the Northwest Atlantic the densest concentrations
of Greenland halibut keep to the depths of 700-1100 m
(Barrett, 1968; Chumakov, MS 1981)., As is seen in Fig. 3,
the feeding intemsity of Greenland halibut grows with depth
~and attains its maximum 600-700 m deep, This is confirmed
by the maximum index of stomach fullness (417.2°/coe). Fish
are the main prey at this depth (89;ﬁ%), in particular, cod
(45;?%), and also squid (9.9%). The similar trend is observed
in relation to the Barents Sea halibut, but the depth of
their feedlng is shifteds fish from the depths of 106n400 a
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have the highest stomach fullness (Nizovtsev, 1977).

In order to charcterize the feeding of Greemland halibut at

different depths more acgurately, we attempted to analyse
feeding of the species on fhe shelf and continental slope
(Table 4),

The difference between feeding of Greenland halibut on the

1
shelf and continental slope turned out rather important,

~ Though on the shelf and| continental slope fish wers the major

prey, their species composition differs greatlys if on the

shelf cod, polar cod (23,1%) and juvenile halibut (11.6%)

were most important, then on the slope cod amounted to only
2+3%, Jjuvenile halibut Tlisappeared completely, and deepwater
species - beaked redfish (62.5%) and roundnose grenadier (0,9%),
not found on the shelf before, became primary;

' Shrimp were rather important in feeding of Greenland halibut

|

on the shelf (16.4%), while on the slope their value was mi-

|

pimum ( below 0.1%). Feeding of Greenland halibut on squid

is quite different: with the increase of depth the amoun'i; of
consumed squid grows, thieh. conforms well with the data of
K;No Nesis (1971) on existence of squid in the bathyal and
bathypelagial of the Arctic and northern areas of the Atlantic,

Stomach fullness of Greemland halibut on the continental
slope is higher than on the she.lf and amounts to 319;9‘/“@
(F:}so 4); This is also proved by a number of empty stomachs
(4s4% ~ on the slope end 12.1% - on the shelf),

The analysis of feeding at minimum and meximum depths
confirms the assumption that feeding intensity grows with
depth, Thus, Table 5 presents food composition at minimum
and maximum depths in the North Lebrador where thg material

was collected,

The enslysis of mazrous field data on Greenland halibut

feeding also proves Ov
cod, juvenile balibut ave predominant on the shelf while

|

roundnose grenadier, squid, octopus, Paralepis occur on the

conclusionss sand lance, capelin,

slopee ,
Thus, the major food of Greemland halibut in all areas
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of the Northwest Atlantic was composed mainly of mass fish,
bathypelagic fish and Cephalopoda dominating on the conti-
pental slope, pelagic and some bottom fishes end shrimp -
on the shelf; other organisms -~ sea cucumbers, Ophiura, sea
Snemones, WOIMS, B8pongs - were occasional food objeets of
Greenland helibut in any axea of the Northwest Atlantic;

The spalysis of date on Greenlend halibut feeding in
different seasons showed that the relative asmount of feeding
fish grew on the whole in summer-sutumn end declined shgzplj
by winter (Table 6). Apparently, the main feeding of Gresn-
land halibubt occurs in summeréautumn, it 1s cénfirmed by
thg average index of stomach fullness growing till autumn
(Fig. 5). The trend to increasing stomach fullness of Green-
land balibut in the Northwest Atlantic in summer=autumn
is typicel not only of this species; The similar situatiom
is observed in feeding both of deepwater species dwelling
on the slope, namely, roﬁndnose grenadisr (Podrazhanskaya,
1969), beaked redfish (Konchina, 1970), and fish dwelling
on the shelf: haddock (Podrazhanskayas, Shestov, 1980) and
cod (Puruk, 1968). |

Alongside with qualitative characteristics of Greenland
halibut feeding, we made sn attempt to glve a quamtitative

estimate of feeding of this species, For this purpose we
determined the daily ration of Greenlapd halibut in the

Northwest Atlantic by means of the balance equality (Vinberg,
1956) s

R=1425/1+ & / where

R -~ daily ration, I = daily increment, 2E - emergy spent for
metabolism, 1.25 - the coefficient of foed digestion, All |
values are expressed in The percenbtage of fish body weight.
It was found out that Greenland helibubt feed only dﬁring
the second halfmyeaf (Table 6), their feeding lntensity
growing in summer-asubtumn, This is most Gypical for Gresenland
halibut from more northerly areas. On this account we caleu-
lated the average daily increment asspming that a half-year,

i.e, 180 days, is the time of increment., Incremsnts were
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» éalculated by the fomule

(W =%,

4 P= 2-n 07 100%

n (W, = ¥y)

where Wo = weight of fish in the beginning of the investigated
period; Wn - weight of ﬂ.s\h at the end of the investigated

period; n = 480 days.

Average welght and increment of difierént age groups of
Greenland halibut are presented in Table 7; As far as growth
rate of meles and females is different, our further calcu=
latibns are made for femeles and males separately,

Thus, the average daily increment of Greenlend halibut
ranges from 0,02 to 0.30% for meles and from 0.01 to 1;4%
for females, cdmapondiixgly, from 0;9 to 3.1 g for males
and from 0.2 %o 1.7 g for females.

Pogalculate the amount of emergy spent for metabolism (E)
we used the formula of %etabolism end fish weight relation-

ship (Vinberg, 1956).
metabolism for Greenland halibubt, for calculating the energy

account of lack of data on energy

spent on basal matebolism we used the experimental deta om
breathing of Atlantic cod (Chekunova, 1972) dwelling under
similer temperature conditions as Greenmland halibub (cod'-’ :
at 4=5°C, Greemland halibut - at 3=4°C),
The lewvel of standard metabolism is described by the
equation s @ = 0.269W 0.725 whqre Q is the value of oxygen
consumption (ml/hr; W - £ish weight, g);
The level of standard metabolism of Greenland halibut
was caleulated by means of parameters of this equation (Table 8).
The oxycaloricity coefficient of 4.86 cal/ml 02 was used
(Ivliev, 1934),
The caloricity of 1 g of the weight of Greenland bhalibut
is assumed to be 1 960 cal (Budagyen, 1976). Q for S-year o0ld
males is 25;4-0 cal/hr; consequently, the daily consumption
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 no information om caloricity of
food objects of Greenland halibut, that is why we had to ude
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the data on calorigity of similar species from other regions
of the World Ocean, Thus, we assuméd that the caloricity of
fish Electrone japonica is 2 000 cal (Kleymenow, 1962), ths
caloricity of shrimp (Pandalus latirestris) = 850 cal (Vimo=
gradova, 1962) and ths caloriclty of Cephalopoda (Todarodes

pacificus) - 890 cal (Ertel, 4970), Assumling that Greenland
halibut food is composed mainly of fish (80%), shrimp (10%)
and Cephalopoda (10%) and konowing the caloricity of these
food objects, we calculated the average calovicity of 1 g
of food. It sppeared to be 1 774 cal,

Thus, the daily ratiom of 5-year old males of Greenland
halibut with fish as a primaxy food object was

halibut was alse calculated (Psble 9). The daily ration of
Gresnland halibut dwelling in the Northwest Atlanvic calculated
on the basis of all these data ranges from 1.2% to 0.4% for
males aged 5 to 416 years and from 1.19% to 0.3% for females
aged 5 to 20 years,

Proceeding from the total abundance of msles and females
of Greenlend helibut in the Cenmsdian zome of the North At-
lantie (Chumakov, 1 982) we estimated preliminarily that
for © months of feeding the population of the‘investigated

species consume more than 730 thou. t of foode

Conclusions

1, Greenland halibut is a typical bathypelagic predator
feeding on sctively swimming orgsnisms - fish, squid, octopus,
shrimp. Beaked redfish, roundnose gremadier ars the major
‘prey in the northexn part of the area where mature part of
halibut population dwell, while capelin, sand lance, crug-
taceaﬁs, Juvenile cod and halibut - in the southern one;

2; The main feeding of Greenland halibut occurs from July
to November, attaining its meximum at 600»700 m of depth;

3. The natural daily ratien of Greenland halibut ranges



]
|
|

from 1.2 to 094% of body weight for meles aged 5 to 16 and
from 1.2 to 0.3% for £emales aged 5=~ao, The total amount of
food consumed by Greenlqnd hali‘but for 6 months exceeds
730 thou,. t; ‘

1 .
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" Pable 1 Amount of data collected
g o e - (Bt RARTTIGRGS Rt vass
land : . Bank stomachs
e e e e e e e e e e e - ;
Field enalysis 34498 5769 T4276 I2150 76693
Weight analysis - - 82 43 125
Table 2 Food composition of Greenlend halibut in the Northe= - —
west Atlantic in 1969=1981 (occurrence in % of
stomachs examined) ' o o
---------- NAFO regiomns
Food organisms -,- _Ff; ~ . 1 _:_ .2 _t ER
Gastrepeda ‘ + + 0,1 0,2
Bivalvia + - + -
Decapoda 1,3 1,5 0,3 1,5
Octopoda 0,7 0,5 0,8 0,2
Mollusca, not detexmined 0,8 0,9 0,3 3,7
Mollusca, total 2,4 2,9 0,5 5,6
Spongia 0,1 - + +
Pandalus borealis 1,0 3,8 2,1 704
Hyas spps + - - -
Buphausiacea 0,1 +, 0,4 1,5
Amphipoda - - - 0,7
. Copepoda 0,1 + i+ +
Mysidacesa - + + 0,1
Crustacea, not determined - - - 3,7
Crustaces, total 1,4 359 2,6 13,4
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Pable 2 (contd.)

—
P il P et

e o e e s e e e o o e e e e e o o

Food orgénisms . NA¥O regions
S S AP DDA UL SR U DL A
‘Hexacorallia + - - -
Scyphomedusae + - 0,1 -
Ctenophora - - + -
Holothuridea - - + -
Echinodermata 0,1 - 0,1 0,1
Polychaeta sp. - - 0,1 +
~ Raja spo + - - +
Alepocephalidae - - - +
Peralepis rissoi kroyeri 0,5 0,4 0,9 +
 Antimora rostrata + - + +
Gadus morhua morhua - - 1,3 0,3
Boreogadus saida O,4 - 0,2 -
Coryphaenoides rupestris Bk 5,0 2,8 0,6
Anarhichas sppe. - + + -
Lycodes pallidus + + + +
Sebastes mentells 5,4 743 0,9 0,2
Reinhardtius hippoglossoides 0,3 0,2 0,2 0,3
Hippoglossoides platessocides S+ + 8,1 0,8
Cottidae + + - -
Lumpenus spp. _ 0,1 + + -
Leptogonus decagonus + - - -
Liparis spp. O,4 0,2 - -
%;%%g;ggdzillosus villosus ook : %:g 8:%
Triglopes Sppe - = = M
Ammodytes spp. + 0,4 + 2,5
Cyclopterus spp, - & + +
Pisces, not determined 4y1 3,2 6,6 7,4
Pisces, total 15,2 17,2 19,7 21,9
Digested food 1,3 0,1 O,4
Potal number of stomachs 15769 34498 14276 12150
Bupty stomachs, % 82,3 76,7 76,2 63,2
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Table 3 Pood composition of Greenland halibut in

Divs, 2GHT and 3K in 1980, % by weight

- e e o o -

e e e D o e o o o~ —
—— o - o - o

- g B e ow -

Food organisms KAFO reglons
____________ 2G ol 27 3K
Squid 2,0 %9 0,6 1,0
-Hyperiidea 0,1 0,T - -
Shrimp 0,4 0,9 - 17,2
Cod, polar cod 1,0 45,7 - 22,1
Grenadier I,3 - - -
Patterned eelpout - - - 10,0
Beaked redfish 73,6 - 36,7 -
Greenland halibut - - - 14,1
Digested fish 15,9 43,4 62,7 35,6
Digested food 1,7 - - -
Total number of stomachs 63 I v 43
Empty stomachs, % 6,3 8,3 14,2 9,3
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Table 4 Food composition of Greenland halibut at different
~ depths (in % by weight)

e e B om0 o pm per o e g o e e o

Food organisms Shelf (to SOOan? Slope éabove
Squid 0.8 2,1
Parathemisto 0.2 0;']
P, borealis 507 ' =
Shrimp, not determined . 10;7 0,1
Shrimp, total 1604 001
Cod, polar cod 2341 263
Gremadier - © 0.9
Eelpout v 8.2 -
Beaked redfish - 6265
Halibut (juvenile)‘ 1146 =
Digested £ish 39,7 30,8
Figh, total _ 82,5 96,5
Digetsed food - 1.2
Total index of ‘
stomach fullness, °/cee . 1515 319.9
Totel number of stomachs 58 67
Empty stomachs, % 1241 4,4

Table 5 Food composition of Greenmland halibut at
different depths in the North Labrador area (% by weight)

- - e A e e e e e e e e e e e e P e~ e o e o v e o oo = o —

B e v e e g mv g e g e o v e o — oo —

. - e o e o - e -

Parathemisto . v T,0
Shrimp 12,9 -
Cod, polaxr cod 28,9
Beaked redfish ' - 76,9
Grenadier - 3,

Squid - 0
Digested fish 28,9 14,6

Digested food - 4,7

Total index of stomach 150,09 9T 0
mlnegsg °/oo@ - R

Total number of stomachs i5 25
Empty stomachs, % : 20,0 4,0




Teble 6 Number of feeding specimens n‘(%) and average degree
of stomach fullness of Greenland halibut in the Northwest
Atlantic throughout the year (1969-1981) <

—.—.—.—.—.-,._,.,_____-

August
September
October
November
December

Totel number
of stomachs

NAFO regions
E i 2 3
amount :av.{; d: amounttd?sr;,ee amount. gZéree amount av.
LI i LT _taesree
5,0 0,0 7,6 0,2 TIL7 0,2 20,0 0,5
- - 7 0.2 186 0.6 17,0 0,4
- - - - 7,5 0,4 II,7 0,3
- :- - - 4,0 0,0 16,7 0,4
- - - - 2,9 0,1 36,0 0,9
- - - - I2,7 0,2 45,0 I,0
1,0 0,2 14,7 0,1 I2,5 0,2 38,1 0,9
13,7 0,4 23,1 0,4 25,8 0,4 62,4 1,4
2,2 I,I 20,0 0,4 38,6 0,9 67,6 2,0
37,8 1,0 41,2 1,0 54,6 I,5 51,0 1I,5
0,8 0,3 153 0,5 27,56 0,8 28,3 0,8
8,6 é.l 10,7 0,5 16,4 0,4 20,4 0,5
15769 34498 14276 12150
|
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Table 7 Average weight and mean daily increment of Greenland
halibut in the Northwest Atlantic

- e e e e e e v e e = e o o~ - —

hge, Average weight, g : Mean daily increment, %

years males femalea : males : females
4 300 300 - -
5 530 550 0,30 0,32
6 810 850 0,23 0,23
7 1140 1220 0,18 0,19
8 1520 1670 0,I5 0,17
[e40 30 0,I3 0,25
10 2400 2750 0,11 0,01
11 2880 320 0,10 0,11
12 3360 1090 0,08 1,11
13 3820 4840 0,07 0,09
14 4260 5640 0,04 0,08
15 4630 6480 0,03 0,07
16 4880 7360 0,02 0,15
I7 - 8280 - 0,06
I8 - 9220 - 0,05
9 - 70150 - 0,05
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Table 8 Energy spent on basal metabolism in Greenland
balibut of the Northwest Atlentic

.——-—-.—-———.—-——-.—-——-——-——.——-__—-.——.—.——-.—,—.—.—_—_.—

Age, ! - Intensity of oxygen consumptlion
years :  ml/hr . cal/day
| : males : females : males : females
4 16,6 16,6 1935,0 1935,ﬁ
5 w4 | 25,7 2962,6 2997,6
5 33,0 34,7 3351,8 4043,9
7 43,7 45,7 5097,3 5330,4
8 53,7 57,5 6263,6 6711,5
9 63,1 79,4 358,68 9264,7
10 75,8 81,3 8847,1 9480, 5
11 85,7 95,5 9927,2 IT137,9
¥ 95,4 09,6 T1130,9 12376,6
3 04,7 123,0 [22713,4  T14349,1
14 CTI2,2 28,0 - 13087,0 16099,8
i 20,2 154,9 14020,1 18065, 2
16 23,0 165,9 74349,1 19356,4
17 - 18,0 - 21224, 9
18 - 99,5 - 23272,0
19 - 213,8 - 24936,5

20 : - . 223,9 -  261I2,2
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Teble 9 Daily ration of different age groups
 of Greenland halibut ‘

o — —— —_— -
—_— po — - = e aw e e o e e e e o e e e e e o

Age, . Weight of food bolus, % of Weight of food bolus, g
years : body weight : '
males : females :  males . females

— e e~ o~ — — - —
—_—— — e o e o o = o i e — — —

5 T,20 7,19 5,37 5,55
| g 50 0,8¢ 10,70 7,36
| " 0,07 0,72 10,00 2,00
: 8 0,50 0,64 13,80 10,70
9 0,71 0,55 13,87 14,87
70 0,6" 0,48 16,71 [, a0
T 0,65 0,46 70,35 15,76
\":‘ 3 ’7 (\ oo T 20 o =
Ly g O ERVERS o] 40 5 DU
13 0,54 0,42 0,89 0,80
4 0,40 0,47 0,0 23,96
15 0,46 0,40 aTLE6 25,9
5 0,4 ),30 21,56 98,36
7 - 0,36 - 90,33
18 - 0,35 - 33,75
o - 0,34 - 35,50
20 - 0,33 - 36,56
List

of species found in the stomachs of
Greenland halibut of the Northwest Atlantic
in 1969-1981

Class Spongia
: Calcareg sp.
Subclass Hecacorallia
Class Scyphozoa
‘ Scyphomedusae sp.

" Ctenophora

i ' Gastropoda

® Bivalvia

" Cephalopoda
Order Decapoda

Gonatus fabricii (Lichtenstein)
Oegopsida sp.

Oxrder Octopoda
Seploides sp.
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Class Pol&cMeta
w me%tacea
Order Cop{epoda ‘
" Mysidacea
" buphipods
Parathemisto sp.
Euphausiacea
Decapoda
Pandalus borealis
Hyas spe
Class Holothurioidea
" ; Ophiuroidea
Oph;iura 8pPPo
o Echinoidea
Echinodermata sSp.
Pisces
Family Rajidae Raja spp.
" Alepocephalidae
L Osweridae ,
Ma;lf.lotus villosus villosus (Miller)
" Sudidae
, Paralepis rissoi kroyeri Iuthken
" Myctophidae
" Mox;*idae
Antimora rostrata Gunther
" Gadidae
Gadus morhus morhua Linne
Boreogadus saida (Lepechin)
" Macruridae
v Coryphaenoides rupestris Gunnerus
" Anafrhichadidae
' Anarhichas spp.
" Lumpenidae
Lumpenus spp.
" Zoarcidae
Lycodes pallidus Collet
" Amiodytidae
Ammodytes spp.
i Scorpaenidae
Seb:astes mentella Travin
" Triglidae
Cottidae
Agonidae
Lep:tagonus decagonus (Schneider)
" - Cyelopteridae
: '~ Cyclopterus sppe
" Liparidae
Liparis spp.
v Pleuronectidae
Reinbardtius hippoglossoides (Walbaum)
Hiﬁpoglossoides platessoides (Fabricius)

(
|
i
!



- 20 -

GREENLAND

4 60°

el P ooocmwe > mam o w -

85°
LABRADOR .

: )

. 60 55° 50° 45°

Pig. 1. Areas of sampling the meterial om Greenland halibut -
feeding, 1 ~ laboratory analysis, 2 - field analysis,



Pige 20

The percentage by weight

26

i_ /AR | s — 6
my - 2 = -7

S8 #— 3 -8
S e — 9
O-5

« .
Food composition of Greenland halibut in Dive, 26, 2H,
27 and 3K, % by weight. :
Radii of circles are propirtionsl to the index of stomach
fullnesss 1 - redfish; 2 = cod, polar cod; 3 ~ Greenland
halibut; 4 = eeipouts 5 = digested food; 6 - digested
fish; 7 - squid; 8 - shrimp; 9 - Themisto,

| ' 1 400

§

! ~ s
> 3
> 3
- 200 .

g

=

- 250 3

I~

<

< « T 200 .§
C | % o
Al e 4150 =
2

2 =4 +
4100 &

]

=~

g

- 50

1]

~

—

0

800 900 1000
Depth, m

Fig. 3, Food composition and stomach fullness of Greenland

halibut in thp Northwest Atlantic at different depths
in 1969=1981, For notation see p. 2.

|



- 22 -

N

100 H"

@Q

g

£

= ord

g

80 ~ s

o ol =
= =
£ i &
» *r £
' )
- [}

; g,, ’_3
v Pkl £
b B o
Q 00
B pe
. 2 5
S -
- I3/
T" Q

<

O : ] 0 O D‘O Cfbv 0’0 (ot

“Sheit Stope

Pig. 4, Food composition end stomach fullness of Greemlend

stomach fullness

of

Degree

2,07

I,0

0,0

halibut on the shelf snd comtinentel slope in 1969-1981.
For notation see Fig, 2.

B l{\\

=== -] , / \\

@00 00 — 2 / \
- é 4.

s 3 ,

snas - 4 ’i

S DRSS N T ii%ﬂmﬁtijy L I 1 1 1 1 ¥
1 n m I v vi v vil IX X XI X
: Month

Fig. 5. Average degrees of stomsch fullnmess of Greenland
 halibut in different eress of the Northwest Atlantio
throughout the years 1 - Subarea 3, 2 - Subarvea 1j
3 = Subarea 2y 4 - Subavea OB,



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22

