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Atlantic redfish |genus Sebastes (subfamily Sebasfinae)
possessing an interestilng and'compléx life cyclg are intenéive-
ly studied for the perijpd more than thirty years. A great num-
ber of papers are dedic téd to the distribution and life cycle
of redfish (their growth, reproduction, feeding). Up to the
last time, the problem pf the taxonomic status remained to be
the most difficult one #in the process of studying redfish due
to the difficulty in identifying the species not only of larvae
and fry, but, also, of ;dult individuals. It was considered
that two species inhabifted on the shplf and continental slope,

namely, "golden redfish} Sebastes marinug (Linne) and beaked

SPECIAL SESSION ON TROPHIC RELATIONSHIPS

redfish S.mentella Travin, Coﬁmercial coﬁcentrations of besked

redfish were encountered in the Labrador and Newfoundland Areas,

goiden redfish were rax
Janulov, 1962, 1963).
During the last d(

the redfish systematistri

ly found there (Travin, Pechenik, 19623

cade, fundamental investigations of

conducted by V.V.Barsukov (1968, 1972,

1981). allowed to dete

ine precisely the species status of

all 3 redfish species in the Northwest Atlentic, in particular,

to distinguish S. fasclaﬁgg Storer species, which previously was

not separated of S.mentejlla close to it. Nowadays, it is de-

termined that S.fasciatu

s inhabit like S.mentella the Labrador

and Newfoundland Areas apd their stocks ére heévily abundant
(Barsukov, 19723 Templeman, 19803 Ni, 1981), the habitats of

fou.nd to S.mentella and

Ni, 1982).

these species and the raEges of depths they are keeping are
|
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These investigations showed that the areas of S.mentella
Qnd S.fasciatus are overlapped gignificantly in the Northwést
Stlahtic. The-first species inhabit the area lying from the
West Greenland up to the Cabot Strait and further to the south
(Barsukov, Zakharov, 1972). S.mentella are seldam occurred
near the West Greenland, they inhabit only close to the southern
extremity of Greenland (Zakhorov, 1962). This fish species
Quite obviously plevail in their number off Labrador coast, they
are mainly concentrated at depth of the upper bathysl, i.e.
200-700 m (Barsukov, 1972). In the North S.mentellg inhabit
the shelf area and the continental slope of the Baffin Land,
Northérn and Central Labrador at depth 100 m and lower, on
the southern slopes of Newfoundland (the southeastern and
southwestern slopes of the Grand Newfoundland Bank), end on
the Seint Pierre Bank they are not encountered in the layers
higher 300 m (Ni, 1982).

The second species S.fasciatus inhabiting near the North
America has more southern. distribution)namely, from the South

Labrador up to the areas lying southerner Georges Bank (Barsu-

kov, Zakharov, 1972). In the Northwestern Atlentic this species

‘is the most oftem encountered in its southern part, i.e. on

the Banks of Nova Scotia and in the Gulf of Man. S.fasciatug

is an ashore fish species, it is mainly found at depth 400 m
along the whole area of its habitat, it can be encountered at
greater depths only in waters of the southern slope of the
Grand Newfoundland Bank and on the Shelf of Nova Scotia (Barsu-
kov, 19723 Ni, 1982).

Thus, the areas and the depth of S.mentella and S.fagcia-
tus habitats differ greatly. Thus, S.mentella inhabit exclu-
sively in the shelf waters and on the continéntal slope of the
Baffin Land, the Northern and the Central Labrador. To the
south, S.fasciatus inhabit mainly the areas of the South Lab-
rador, North Newfoundland Bank, Northeastern slope of the
Grand Newfoundland Bank and the Flemish Cap Bank in the shelf
waters at depth up to 400 m, S.mentella inhabit here the ba-
thyal depths from 200 m up to 800 m. Shelf waters of the




southern slopes of the Grand Newfoundland Bank and the Saint
Pierre Bank mainly at d%pth up to 400 m serve as a biotope to
S.fasciatus, and, at depth 300 m and more the second species
S.mentella inhabit herel Thus, the range of depth of a mutual
habitaf of S.mentella and S.fagciatus is not large: in the
northern areas of the Northwest Atlantic (South Labrador,
North Newfoundland Bank% Northeastérn élopé of the Grand New-
foundland Bank and the Flemish Cap Bank) the both species are
encountered together mainly at depths 200-400 m, in the
southern areas (the sou#hern slopes of the Grand Newfoundland
Bank and the Saint Pierfe Bank) the depth of the both species
habitats is more overlapped, they are encountered together
within the range 300-60$ m (Ni, 1982).

The investigationé of redfish feeding in the Northwesternm
Atlentic attracted atte@tion of & number of investigators
(steele, 195Ts Lambert+ 19603 Kashintsev, 19623 Janulov,
1963; Kohler, 1966; Konchina, 1968, 1970). Unfortunately,
these investigations weﬁe based on different redfish species.
Thus, for example, Lamb#rt (Lambert, 1960) analysed the feeding
peculiarities of the "gﬁlden redfish" S.marinug, though, as
the areas and the depth of the samples collecfions show that
3 species were taken inﬁo ites samples including S.mentella and
S.fasciatus. Similar to ht, the main collections taken in the
érea of the mutusl inhaﬂitance of the both species S.mentells
and S.fasciatus not subdivided previougly served as a base‘to
scienfific papérs by Soviiet researchers given the analysis of
S.mentella feeding (Kash&ntsev, 1962; Janulov, 1963; Konchi-

na, 1968, 1970). ‘

The studies of the redfish feeding in the Northwestern
&tlantic conducted at thg level of genus Sebastes resulted in
an important conclusion Ln a high plasticity in fheir feeding,
it was found that the pl#nkton invertebrates served as the - |
main feeding item to the#, and the pelagic fish species were
used by redfish Sebastes to a less degree. It was determined:

that the representatives of widely spread crustaceans domina-

ting in a plankton groupl i.e. copepods, ﬁyperiids, euphaugiids,

shrimps were the leadinglfeeding items in a food spectrum of

!
|
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redfish. The representatives of the mesopelagic complex were
the most often encountered among other fish in the redfish
stomachs.

The author of this paper tried to analyse at the species
level the food composition and the peculiarities of the feeding
(age, seasonnal, local ones) of young and adult S.mentella
and S.fasciatus. First, an attempt was undertakeﬁ bothrto‘de—
termine the food chains, due to which the biomass of young
S.fasciatus is created énd to come to the possibility to sepa-
rate the main trophic steps of adult S.mentella and S.faciatus
in the Northwestern Atlantic. - -

The whole material used to study the redfish feeding was
collected during the trips of research vessel of the Polar Re-
search Institute of Marine Fisheries and Oceanography (PINRO).
Thé morphological analysis of the control features in young

S.mentella and S.fasciatus caught in 1963/67 was performed under

the laboratory conditions with application of & scheme of red- |
fish measurements by V.V.Barsukov (1968, 1972) (Table 1). In
total, more than 600 redfish individuals wére examined, their
length was 12-30 cm in the northern areas (the Baffin Land,
the South Labrador, the North Newfoundland Bank) and 10-20 em
in the southern areas of the Northwestern Atlantic (the South-
eastern and Southwestern slopes of the'Grand Newfoundlsnd Bank,
the Saint Pierre Bank). Our samples included 2 species of red-
fish caught in two areas, namely, in the waters of the North
Néwfoundland Bank (depth 200-300 m) 25% of young fish were
determined as S.fasciatug among youngs of the Southwestern
slope of the Grand Newfoundland Bank (depth 200=300 m) and
more than 10% asppeared to be S.mentella (Table 1)§ The paber
includes only data of the feediﬁg of yoﬁhg S.mentella from the
areas of the Baffin Land and the South Labrédo;;the feeding of
young S.fagciatus was studied basing on individuals taken in
the areas 6f the‘Southeastern~slope of the Grand Bank and the
Saint Pierre Bank, where all fish taken at depth 200-300 m can
The material to study the feeding of adult S.mentells
and S.fasclatus was collected in 1964/66. This paper iﬁclu&es



data basé& on the dissections of 5,000 individuals of S.men-
tella taken in the areaa of the Central, North and South Lab-
rador and the North I{ewfoundland Bank on board a vessel. In
the first two areas ﬂish were caught near the edge of the
shelf and on the confinental slope (depth 100-500 m), exclu-
sively S.mentella in%abit here (Barsukov, Zakharov, 1972j

Ni, 1982). In the areas of South Lebrador end North Newfound-
land Bank the feeding was 1nvestigated only in individuals
caught over the contlnental slope at depths 400-800 m, where
S.fasciatug were not Fncquntered. Data on adult S.fasciatus
feeding are based on &he dissections approximately of 700 in-
dividuals of fish caught exclusively at depths 150-300 m in
the waters of the sou&hern slopes of the Grand Newfoundland
Bank and the Saint?Piérre Bank, where, S.mentella were not
found in their turm. - '

The treatment of stomachs of 2 species of young redfish
wae performed with application of the weight method under la-
boraiory conditions (ﬁethodic. Handbook..., 1974). If it was
possible, the species1was determinéd in the food componehts
found in their stomachs, then these components were measured,
calculated and weighaé. The renewal weights of different
crustacian species we%e used at the calculations, then thqy
were transformed into|actual weight. The indeces of stomachs
fullness (in prodecim%l) were used to determine the intensity
of the fish feeding. }

The feeding of adult iedfigh wae treated with the applica-
tion of the method ofEthe occurence of the number of stomachs
full of food (Methodic Handbook..., 1974). Adult individuals
whose stomachs tearediaway food lump or were slipped out were
not taken into accounﬁ like it was in case with the treatment

of young figh. The intensity of the adult fish feeding was
assessed according to the value of an average point characteriz-
ing the stomachs fullJess and by number of empty stomachs (per-
cent). To diagram, thegpercentage of the frequency of the

occurence was calculatbd. The share of some species of food

components in the fooducontent of adult redfish was determined



according to data got as result of the freatment of 218 stomachs
of S.mentella taken in the waters of the North and South Lab-
redor and of 174 stomschs of S.fascistus taken in the waters

of the gouthern slopeé.of the Grand Newfoundland Bank and the
Seint Pierre Bank.

‘ Our studies allowed to come to a conclusion that young
S.mentells and S.fasciatus possess a high plasticity property

in their feeding, the spectrum of their food consists of plank-
‘tonie¢ invertebrates (8 systematic groups not lower than the
order level) and fish (Table 2). Young S.mentella fee{"-a’ mainly

on euphausiids, small crustaceans, squids Gonatus *abrlcli

/]
(Lichtenstein), the share of hyperiids and fish Myctophum sge

5 and Cyclothone gp. which are the representatlves of the meso-
pelagic complex is also high in the ration of euphausiids

(Parin, 1971, 1979). Two euphausiid species Thysenopoda acuti-

frons Holt et Tattersal and Meganyctiphanes norvegica (M°Saré)

and 3 species of hyperiids of genué Parathemieto,namély, Poli-
bellula (Lichtenstein), P.abyssorum Boeck and P.gaudicheudi
(Guerin) were also used as food bjﬂs.mentella.‘céntféry to
S.mentella, the food of young Sofasciatué consisted, mainly,
only oivéefeeding items namely, euphéusiids comprising 2/3 of
a f8gd lump and copepods. Of euphaussids, Menorvegica were
mainly preferred by S.fasciatug. Two other species gxsanoessa
inermis (Kroyer) end T.raschii (M.Sars) were seldom encountered
in thelr food. Of copepods, S.fasciatus preferred mainly Galam

nus finmarchicus Gunnerus, Pareuchaeta norvegica (Boeck)

iana~Metridia loﬁga Lubbock, the share of C.fggggrchicus pre-
‘vailed twiée that one of two other copepod specieso
The food composition of young S.mentella, 23-30 cm long was
studied in fish caught in waters of the confinental slope
(depth up to 600 m) only in winter (Table 2). Fish fed on
poorly, the value characterizing the index of stomachs full-
ness did not prevail 230/000e The main materials on.the feed-
ing of young S.fasciatus, 10-20 cm long were collected in
spring, mainly, near thé>edge of the shelf (depth 200-300 m).
The intensity of these fish feeding was not high/the indéces

of the stomachs fullness were one order higher compared the




youngs of S.mentells and prevailed 250°/00o. To compare in
details the foodcm%xposition of the youngs of 2 redfish
species, we need to‘have a greater volume of materials. But,
- the materials availgble allow us to show both the degree of
the plasticity in y%ung redfish and how much are the age

and seasonual variations in their food composition.

It appears that as %oon as the young S. fasciatus are growing
older, their food iyems become larger and more moblle. This
tendency can be demqnstrated teking as an example the area of
the Southeastern slo%e of the Grand Newfoundland Bank. In Au-
gust, S.fasciatéis, long 8-20 cm were intensively feeding (the
vindices of fheir-fulﬁness reached 170°/000) (Fig.1), they were
caught in the same trawl in this area. Fish up to- 10 cm in
their length (at age 1-2 years) were feeding almost exclusively
on copepods. The main food items to redfish not longer than
15 cm (at age 5 yea%a and older) were ,Ocpepods and euphausiids
M.norvegica. Yearllngs of redfish fed on small copepods, C.fin. fin—

marchicus and M, longa dominated in their food. Large slzed

copepods °norvegica‘were often encountered in the stomachs of

redfish at age 5 years and older.

Seasonnal varlatlons of the food composition of young
S.fagciatug were sig#ificant. The dependence can be surveyed
on the Saint Pierre ?ank, where the material was collected
during 5 months (Fig.2). The intensity .of the redfish feeding
was low in January, *arch and April, the indices of the sto-
machs fullness did nct prevail 300/000. During this period the
food compogition was different, thus, in January the redflsh
were feeding on euph&uellds, in March - by hyperiids and euphau-
siids, in April the Qulk of their food was represented by co-
pepods, euphausiids dnd shrimps. In May and June, S.fasciatus
were intensively fee&ing, the indices of their stomééﬁévfﬁli-
ness were high and prpvailed 250°/ooo. During this period eu-
phausiids M .norvegica%are the only source of the redfish feed-
ing. Thus, the young &ndlviduals of S.fasciatus are poorly
feeding in-winter and‘sprlng 1n waters of the Saint-Plerre

Bank, they use as their food some groups of the plankton

crustaceans, namely, éopepoda, hyperiids, euphausiids and



shrimps. During their fattening and growing peribd, late in
spring and in summer, S.fasciatus are feeding 6hiy on:euphati~
siids, mainly, M.norvegica. Copepods and euphausiids are the

main food components of young S.fasciatus inhabiting the wa-

ters of the Southeastern slope of the Grand Newfoundlend Bank
like the Saint-Pierre Bank.‘The material was collected thers
during three months, namely,‘in May, June and August. In Juns
and August, the share of euphausiids increased in their feed-
'ing spectrum during their feeding and growing period (up to

60% in weight). |

We tried to determine in the first approximation the tro-

phic comnections due to which the biomass of immature S, faecla—
tus is created basing both on the different species correla-
tion of feeding components in their food during the growing
period (May-August) and alsc on the ecology data including
those on the feeding of thé crustaceans - preys. Two connections
are distinguished in the trophic grid of the shelf pelagial
(Fig.3)s 1) herbivorous and 2) carnivore zooplankton. 3 spe=
cies of euphausiids and 3 species of copepods are related to
herbivorous zooplankton. In reality, the phytoplankton pre=-

vail in food only of 2 copepod species, namely, C. flnmarchlcus

and C.hyperboreus. Practically, all species of euphausllds
and M;lohgé are omnivorous organisms. It is known that these
crustaceans are the filtrators, they use as their food the
detritus and small-sized zooplankton besides the phytoplanktom
(Mauchline, 19663 Mauchline, Fisher, 19693 Zelikman, 19773
Mileykoveky et al., 1977). The predator-plankters in the

food of immature S.fascistus are represented by copepods Pa-

.reuchaeta norveglca, hyperlids Parathemisto abyssorum and
arrow-worms agltta spp. These predator-plankters use ag their
food the herblvorous zooplankton (Vinogradov et all., 19779
Mileykovsky et alo, 19773 Bowman, Gruner, 1973).

The scheme shows (Fig.3) that during the growing period
young S.fasciatus get practically their food of the first step,
herbivoroﬁs (4/90% in weight), the share of the predator zoo-

" plankton is emall in the redfish ration (Y 10%). Up to 2/3 of




the whole food content of S.fasciatus take euphausiids M.norve-

gica, about 15% in thelr ration comprlee C. flnmarchlcus, the

effect of the rest erbivorous zooplankton is small°

Adult S.mentellg and S.fasciatus, like young fish, possess
a high plasticity in| their feeding. Our studies showed that
their feeding spectrum includes invertebrates of 14 systematic
groups (not lower th%n the level of an order) end fish. Be-
sides the plankton c#ustaceans, the food lump of adult redfish

included jellyfish, Actlnlarla, Ctenophora, Gagtropoda, Blva1~

via, Octopoda and Poiychaetes. For exception of crustaceans,

no one of the ge organisms was found in the stomachs of young
redfish. Adult S.mentella are feeding on fish-preys, the re-
pregentatives of the &érctic ichthyocene (capelin, sand lance)
and of the’mesopelagi% one (Paralepididae, Mystophidese, Stomia-
tideae and other omes)L as well as by young specimens of commer-
cial fish sgpecies lik% cod, redfish, grenadier. In spite of

the fact that a large\spectrum of feeding orgenisms is repre-
sented relatlng redfish, the base of their food make only some

groups of the feedlng\components, the composition of the main

feeding components usﬁd by adult specimens of 2 redfish species
differs considerably (Fig.4).

During the whole\year, S.mentella feed on crustaceans of
3 groups (hiperiids, éuphausiids, éiiﬁps) and fish on the con-
tinental slope of the\South Labredor. Euphausiide serve as the
main food item to S.fésciatus on the southerm slopes of Grand
Newfoundland Bank, Beroe spp. and fish are also numerous in
their feeding spectrum. The species composition of euphausiids
and fish, i.e. food components consumed by both redfish species
is not the similar on% 2 species of euphausiids namely Thysano-
pode acutifrons and Méganzctighanes norvegica were used as the
food componenté by ad&lt S.menfeilé on the ccntinental slope
of South Labrador, M.norveglca was consumed only by S. fasclatus
near the edge of the southern slopes of Grand Bank (Fig.5). ‘

The main fish-preys represented in the ration of S.men-
|

tella are lanternfish (Myctophidae), mainly Myctophum punctatum

Raflnesque (Fig.6). Parslepididae are significantly represented

\
in the food of this fish species. S.mentella are active preda-

\

\
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tors thus, for example, an individual of Paralepis coregon01des

Risso, more than 30 cm long was found in a redflsh of 42 em

long. Figh of the family Chauliodontidae, Stomiatidae and Ne-

michthydae, i.e. the repzeséntatives of the mesdpeiééic ichthyo—
cenes weré registered in small number in S.mentells food. Sand
eel (Ammodytes sp.) were encountersd in thé feediné spectrum

of redfish on the shelf of Northern and Central Labrador. Ex-
clusively Myctophidaee, mainly M.punctatum merve as the main
fish-prey fo S;faséiétus keeping‘in the shelf waters of the
Northern and Centfal Labrador, other representatives of the me-
sopelagic ichthyocene were not found in S.fasciatus stomachs.
Sand eel and young cod were seldom encounfered in-fheir food.

Seasonnal dynamics of adult S.mentella feeding can be
surveyed in the area of the South Labraddr continental slope,
where the materiai collections were performed during the whole
year throughout 3 years (Fig.7). In autumn (September-October),
the collections of stomachs were performed in other areas, na-
mely, the shelf and the slope of the North and Central Labrador,
mainly, in spring and summer - on the continental slope of the
North Newfoundland Bank. These data were used as an additional
material,

Adult S.mentella ceased to feed in spring, in April-May

" the points of the stdmachs fullness were not highef than Oeéo
In summer-spring period, S.mentella were feeding the most in-
ténsively (the points of fhe éfdmachs fullness were not higher
than 1.5), in winter (December) the intensity of the redfish
feeding was decreasing (the point of fullness - 0.4).

Figure 7 shows that during the whole year adult S.mentella
were feeding on severai main food components: hyperiids, eu—u ‘
phausiids, shrimps and fish. The rate of fullness of adult
S.mentella stomachs with every of these components depended
exclusively on the season. Thus, in spring (May), when adult
S.mentella were weakly feeding, their main food component made
predator shrimps Gennadas sp. of 4-5 cm long. In spring and
autumn, i.e., during their growing period, hyperiids, maily

Parathemisto gaudichaudi of 1.5-2.0 cm long made the bulk of

their food. Besides, during this period fish were heavily rep-
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regsented in adult S.mentella food lump, it corsisted mainly

of the lantern anchoby, maiﬁly, Mogunvtatum, of 5-6 cm long,

and, in a less numbe& of P.coregon01des, the length of some

individuals of this food component reached 30 cm. During the
whole year, especlal;y late in winter (February = March) eu-
phausgsiids are largeiy repregented in the food of S.mentells,
in particular, M.nor&egica and T.acutifrons. Redfish fed on
concentrations of é Ell crugtaceans, 4-5 cm long. During some
months, other food chponents are alco heavily represented in
Se mentella food. Thuq, for example, in June their stomachs were
often full of comb-aellles (Beroe sp.) and arrow-worms (Sagitta
spp.), in July redfiqh were feeding on copepods (Pareuchaeta

norvegica), they madq 2/3 of small crustaceans eaten, and at

less degree - on gglénus hyperboreus (up to 1/3). When the in-
tensity of their fee#iﬁg becéme‘iower, redfish used as their
food exclusiveiy aniqale of the demersal complex, namely, in
October ~ octopuses, En December 3 cumaceans.

Thus, during a yLar, the energy source to adult S.mentella
serve several groups of the pelagic crustaceans (hyperllds,
euphausiids, shrimps)}and fish of the mesopelagic complex (Myc-
tophidee, Paralepidid%e)e The rate of using fish of the neri-
tic commumity is not high. Thus, in eutumn (October), the sand
eel (Ammodites sp.) sérved as the main species of fish-preys to
redfish near the edgeiof the Central Labrador shelf (depth 100-
300 m), in winter (December), redfish fed, mainly, on capelin
and their own youngs,‘the occurrence of which was not high on
the slope of the Sout% Labrador.

Materiels on the{feeding of adult S.fasciatus were got
mainly during the sprﬂng-eummer period, there are also data
for some autumn (Octoﬁer) and winter (December) months. The
feeding period begins\in S.fasciatus earlier thanyin S.mentella.
In March, fish ceasedipractically fo feed (mean point of thair
stomachs fullness were not higher than 0. 2). In May, the in-
tensity of the redfish feeding was high: the points of the
stomachs fullness readhed 0.2, In summer and winter, adult

!

S.fasciatus continued to feed on though the intensity of their

feedlng continued to drop (the points of the stomachs fullness - 1.2).

1
\
l
|
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Pigure 4 shows that during the growing period, the main
food component of S.fasciatus are euphausiids, in reality, only
Monoxvegica (Fig.5). The meaning of other food>components,
comb-jellies and fish increased only in some éégsonso For examp-
le, comb-jellies were heaviiy repregented in the ration of
S.fagciatug in March and October, the share of the fish-compo—
neﬁt increased in winter (December). S.fasciatus used as their

food mesopelagic migrating fish, mainiy; Myctophum punctatum,

P.coregonoides were not found in their stomachs. The signifi»

canéé of'fish-preys, representatives of the neritic ichthyo-
cene is not great including capelin and sand eel (Fig.6).

Thus,is.fasciatus inhgbiting the shelf edge used in reality
one energy soufoe - éﬁphaisiids (2/3 of the whole food content),
other food components served only as an additional food.

According to the principles of the modern ecology on the
transferring of the energy along the trophic chain (Odum, 19753
Pianka, 19813 Parsons et al., 1982), a scheme of the trophic
connections of adult individuals of 2 redfish species is con-
structed (Fig.8). Taking into account a proposition that the
nekton predators - ichthyoeaters take the 432 ecological level
in the food chain on the shelf and in depths of the bathial in
the Northwestern Atlantic, and the number of the ecological
levels is not higher than 5 (Ryther, 1969; Parin, 19713 Odum,
1975), two ecological levels are given in the first approxima-
tion on the scheme: 1) the second level - the plankton - eater
zooplankton and 2) the third level - the predator zooplankton
and the planktonester fish. This scheme is g hypothetlc one and
reflects the quality trophic connections.

The scheme shows that the plankton-eaters include crusta-
ceans, mainly those feeding on the phytoplankton (copepods,
euphausiids), as well as those using an organic matter of det-
ritus (mysids, hammariids, Cumacea). As it was already noted,

copepods Calanus finmarchicus and C.hyperboreus, used as food

items by redfish, are feediné on phytoplankton; Euphasgiids, in

particular, M.norvegica and Thysanopoda acutifrons are omni-
vorous, begides phytoﬁiankton théy-feed on detritus and zoo-

plénktone
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Orgenisms of different communities using animal food as
their energy source, mainly plankton - eaters, are related to
the third level, but, their predatory variety is different. As
a result, some steps are distinguished at fhis ecological level.
For example, according to literary data, Paralepididee feed on
heperiids (Konstantinovh Pod}&hanskaya. 1972)'65 euphéusiids
(Leim, Scott, 1966), or they feed on fish of the mesopelagic
complex including lantern anchovy (Borodulina, 1974; = Vinogra-
dov et al., 1977). Such| fish as slender snipe eel (Nemichthyi-
dae) feed on marcoplankton srimps (Parin, 197ﬁ). Comb-jellies
of genus Beroe can feed| on the specimens similar to them, i.e.
meduses and predator zooplankton (Zelikhman, 1977; Swanberg,
1974).

The identity of ma#y organism to any ecological level on

the scheme is conventional to a great extent (Fig.8). The last
one is connected to different degree of the degree of their
systématic determinatioL or the absence of data on their feed-
ing. For example, the p&edators of the benthos community (sea
anemones, gastropods, Ogtopoda, bevalve molluscs) are determined
only up to the level ofian order or a class, the predators
plankton-eaters (medusa%, comb-jellies, polychaetes, shrimps) -
only up to the genus level., In spite of the fact that the spe-
cific status to the squ}ds, mysids and hammarids is determined,
data on the composition‘of their food are absent in the litte-
brature.

Baging on the adop%ed principLQs, redfish can be consi-
dered as facuitative pr%datora—ichthyoeaters keeping near a
lower limit of the fourth ecological level, as fish food com-
poses a considerable, b?t not the main part of their ration.
Literary data show that!redfish are related to a nekton grouping,
fhey are growing up to ?iddle sizess S.fasciatus reach 50 cm
in their length, S.mentells are 53-55 cm long in maximum in
the Iceland area (Bérsuﬂdv, Zakharov, 3972). Our collections

\
were represented by S.fasciatus of 42 cm long in maximum S.men-
tella - 55 cm, }
The scheme given (ﬁig.B) shows that marine redfish use as

their food mainly the oﬁgenisms of the plankton communities.
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Using as their food animal from different trophical cqmplexes_
(Parin, 1971) including the mesopelagic one (ﬁigrating, sta=
tionary), the neretic ome (pelagic, demersal, béttom) one can
suppose that the main energy source to marine redfish are the
pelagic crustaceans of the second (euphausiids) and the third

(hyperiids, shrimps) ecological levels. Besides, other preda-
tors of the third level mske also an important part in food of

~marine redfish like lanternfish and comb-jellies. Other connec-
tions including some speéies of the predator plankton invertebra-
tes (medusas, polychaetes Sagittae), as well as small-sized
nekton squids and fish of neretiér(capelin, sanderling) and me-
sépelagic (Chaulidus, Stomias, Nemichthys) complexes are only
occagional. The rate of the connection to the animals of the
benthos communities, i.e. the detritus-eaters (mysids, hamma-
riide, cumaceans) and the predators (octopus, sea anemones) is
algo low in marine redfish. Food niches of adult individuals

S.fasciatus and S.mentella differ greatly. The plasticity of

the feeding of E’fedfish species is high, their feeding spectra
are very large. The main trophicél connections can by appérent«
ly explained by the mass character and the availability of a
food item at a horizon of redfish hunting. The last conclusion
is confirmed by essential seasonnal variations in the compo-~
gition of their food items. The attention should be paid to
the fact that the diversity of the trophical connections is
less in food of S.fasciatus compared S.mentells and the animals
of the benthos communities are almost absént in S.fasciatus
feeding spectrum (Fig.8). Crustaceans of the 2 gfoupﬂafe—ﬁéed
as the main food component to S.fasciatus, and those of the
3 group - as the mgin food componeht t0 S.mentella. The meso-
pelagic fish (lanternfish) are important as food to the both
redfish species, S»fasciaﬁgg are closely connected to coelen-
terates (comb-jellies).

The results obtained confirm the conclugion of some in-
vestigators on the fact that marine redfish perform one day
vertical migrations of the trophical character (Sherbino, 1958
Templeman, 19593 Janulov, 1963; Beamish, 1966). S.fasciatug

and S.mentells migrate to the upper water layers in evening
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and feed on the concentrations of numerous crustacean species
or fish of the mesope{aglc complex. We consider that the avai-
lability of one day m{gratlons allow to consider S.fasciatus
as & representative oﬁ the semi-demersal pelagic ichth}éééﬁé
of a neritic erea. Baging on the results of investigations of
the distribution of tﬂis coastal fish speéies one can conclude
that they prevail in Aeep layers of the shelf ares (Baréukov,
1972, Ni, 1982).

S.mentella are, %pparently, one of the components of the
bathypelaglc ichthyocﬂne, where water masses over the conti-
nental slope serve as\their biotope (Parin, Golovagn, 1976).
This species inhabits:deeper water layers compared S.fasciatus,
its main concentration% are keeping at depth of the'dpper ba¥
thyal (200-700 m) (Bar%ukov, 1972). The identification of
S.mentella to the semiLdemeral pelagic community in the shelf
areé hés not the main meaningg:it is encountered only in the
northern part of the area at small depths (in the water column
from 100 m and deeper), just, in the areas of Baffin Land,
Northern and Central Labrador (Ni, 1982),

Sumarizing all apove said one can conclude that as a com=-
ponent of the bathypelagic community of fish, S.mentells
transport with them th% energy to the depths of the uppér ba-
thyal while moving forltheir food to‘the upper water layers in
dark time of the day a%d they use for this purpose not only
crustacians, but, also+ fish of the bathypelagic ichthyocene.
S.mentella are, in theil‘r turm, a prey to top bathyal predators,

for example, to Greenland halibut Reinhardtius hippoglossoides

(Walbaum) and the black shark Gentroscyllium fabricii (Reinhardt)
(Konstantinov, Podmzha}nskaya, 1972) Aensufing them f,ood due to

the energy of the uppeﬁ ocean layers. To understand the meaning
of S.fasciatus in the chmunities of the neritic area in the

Northwestern Atlantic, ?t is necessary to conduct further in-
vestigations. ‘ ,
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Table 1. Distribution of young individuals of two

species of redfish (%, %) in the North-

| western Atlantic

Area Depth, Sebastes OSebastes ~Number of
! m fasciatus mentella  fish,
| _8specimens
\ ;

Beffin Lend (0)¥  500-600 100.0 21

“ .

South Labrador (2I)  300-600 3.4 96.6 229

North Newfoundland

Bank (3K) 200-300 25.0 75.0 28

Southeastern slope ‘

of the Grand New- |

foundland Benk (3N)  100-500 100.0 - 11

Southwestern slope ‘

of the Grand New=- 1 !

foundland Bank (30) %00—300 89.6 10.4 55

Saint-Pierre

Bank (3P) ‘ 100-300  95.5 4.5 191

= 0, 2I, 3K and so on}are given according NAFO division.

|
|
|
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Table 2. Food composition of young indii‘r"iduals of two
redfish species (% in weight) ~

. Sebastes Sebastes ]
Food item mentells fascistus ;
.. ] i ) |
Cephalopoda 175 -
Copepoda 3.0 32.0
Mysidacea 0.9 0s1
Hyperiidea 11.2 2.9
Cumacea - 0.0
Euphausiacea 41.9 63.8
Degapoda 5.9 0.3
Chaetognatha 0.0 0.9
Pisces 19.6 0.0
Number of figh studied |
(individuals) ‘ 168 498
Number of empty stomachs (%) 35,1 29.9
¢t
Mean indexﬁ( stomachs fullness
(°/000) 16,01 91.84
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Food composition of young individuals Sebastes fasciatus of different size
groups (August, southeastern slope of Grand Bank) (% in weight): I = up
to 9.9 cm, II = 10.0-14.9 cm, III = 15.0 cm and more. Food components

are as follows: 1 = Copepoda, 2 = Hyeriidea, 3 = Euphausiacea, 4 = other
species. Numbers encircled represent number of feeding fish (specimens).
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Seasonnal dynamics of food composition of young specimens Sebastes fasciatus
on the Saint Pierre Bank (% in weight): Roman numbers - months. Food com-
Ponents: 1 = Copepoda, 2 = Hyperiidea, 3 = Euphausiacea, 4.= Decapoda,

5 = other specimens. Numbers encircled mean indices of stomachs fullness

(in Z%oo); "n" means number of fish with empty stomachs (specimens).

Scheme of trophic chains due‘to which the biomass of young Sebastes Fasczg us

is formed. The thickness of| the arrows corresponds to the value of the total
ration of the consummer: I % not more than 50, II = 10-20, III = up to

10% (in weight). 1. Meganyctyphanes norvegica, 2. Thysanoessa inermus, 3.

T. raschii, 4. Metridia longa, 5. Calanus hyperboreus, 6. C. finmarchicus,

7. Pareuchaeta norvegica. Large numbers indicate the share of the components

of the given chain in the ra&ion.
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Fig. 4. Composition of food of adult Sebastes mentella (I) and S. fasciatus (II) (occurrence,
%): 1 = Hyperiidea, 2 = Euphausiacea, 3 = Decapoda, 4 = Ctenophora, 5 = Pisces,
6 = other species; m = number of fish specimens investigated.
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Fig. 5. Value of different Euphausiacea species in the food of adult specimens Sebastes
mentella (1) and S. fasciatus (II) (occurrence, %): 1 = Meganyctiphanes norvegica,
2 = Thysanopoda acutifrons, 3 = Thysanoessa raschii. Numbers encircled mean number
of feeding redfish specimens.
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II

Fig. 6. The share of different fish-prey

(I) and S. fasciatus (11, (occurrence, %): 1 = Paralepis sp., 2 = Myctophum sp.,

in the food of adult individuals Sebastes mentella

3 = Mallotus villosus, 4 = the youngs of commercial fish (in specimens).
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Fig. 7. Seasonal dynamics of the food
continental slope of the south
Euphausiacea, 3 = Decapods, 4
‘months.

composition of adult "Sebastes mentella" on the
Labrador (occurrence, %). 1 = Hyperiidea, 2 =
= Pisces, 5 = other specimens; Roman numbers -
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Fig. 8. Scheme of the trophic connections of redfish in the Northwest Atlantic. 1=
mean connections; 2 = occasional connections. Above left = Sebastes fasciatus,

above right = S. mentella. Other explanations are given in the text of the paper.
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