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Abstract—The results of the analysis of the data set obtained in the course of long-term studies of the popu-
lation biology of beaked redfish Sebastes mentella are used as an interdisciplinary approach in the study of its
geographical, biotopic, ontogenetic, and phylogenetic features and population structure in the pelagic zone
of the Irminger Sea and the adjacent bathyal zone of Greenland and Iceland. The approach is based on the
ecological-parasitological method, which involves the use of data on the composition of parasite communi-
ties and the occurrence of their individual species as biomarkers for understanding the features of the ecology
of hydrobionts. The results obtained, which include information on the spatial distribution, functional sub-
division of the area, ontogenetic migrations, maturation and growth rate, underwater marking, and phenetic,
genetic, and other features of beaked redfish, made it possible to identify the conditions for divergent forma-
tion and significant isolation of its pelagic and benthic groupings constituting the North Atlantic population.
The colonization by this species of great depths of the oceanic pelagic zone and the near-bottom layer of the
bathyal zone, accompanied with an increase in the rate of sexual maturation and migratory activity in the
pelagic zone, characterizes the direction of the current stage of its phylogenesis. The unity of the pelagic
grouping of beaked redfish in the vast water area and throughout the depth of its distribution in the Irminger
and Labrador seas is substantiated. It is shown that significant differences in infestation rate between males
and females of beaked redfish, stable in time and space, with the only species-specific parasite (the copepod
Sphyrion lumpi) serve as a phene of the pelagic grouping of the North Atlantic population of the host.
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INTRODUCTION

Of the four species of North Atlantic redfish,
Sebastes Cuvier, 1829 is of greatest interest from the
point of view of population organization of beaked
redfish Sebastes mentella Travin, 1951, being the most
widespread and phylogenetically young. It is charac-
terized by high ecological plasticity, expressed in its
adaptability to living both in the bottom layer of the
shelf and bathyal and in the mesopelagic zone in a
wide range of depths in the water area from the Bar-
ents, Greenland, and Norwegian seas to the coast of
Canada (Population structure…, 2004; Melnikov and
Bakai, 2009a, 2009b, 2021; Melnikov, 2016; Melnikov
and Glubokov, 2017; Rolsky et al., 2017; Karamushko
and Christiansen, 2021).

Despite the efforts of scientists from different
countries, a unified idea of the species structure of the
beaked redfish has not been formed. The results of our
many years of research and analysis of published data
allowed us to conclude that this species in its vast range

has formed three populations relatively isolated from
each other by a system of constant sea currents: the
North Atlantic, the Norwegian-Barents Sea, and the
Flemish Cap (Melnikov, 2016; Bakay, 2021). How-
ever, debates about the structure of the first of them,
inhabiting the Irminger Sea and adjacent waters, do
not wane. Thus, since the 1980s, fishing regulation of
this population has been based on the concept of its
unity (Saborido-Rey et al., 2004; Bakai and Melnikov,
2008; Melnikov and Bakai, 2009a). However, in 2010,
it was changed owing to the hypothesis adopted by
ICES (International Council for the Exploration of
the Sea) about the existence of three “types” (“popu-
lations”) of beaked redfish in the Irminger Sea (Popu-
lation structure…, 2004) and the corresponding deci-
sion of the NEAFC (North-East Atlantic Fisheries
Commission) on separate regulation of fishing for the
two “pelagic populations.” To confirm this hypothe-
sis, studies were carried out using genetic markers:
mtDNA (Schmidt, 2005), allozymes (Daníelsdóttir
et al., 2008), RAPD markers (Johansen and Dahle,
376



ECOLOGICAL-PARASITOLOGICAL METHOD IN STUDIES 377
2004), microsatellites (Pampoulie and Danielsdottir,
2008; Stefansson et al., 2009).

In the work summarizing the results of these stud-
ies (Cadrin et al., 2010), four units of the beaked red-
fish stock in the seas of the North Atlantic are identi-
fied: “pelagic shallow-water” (lives in the pelagic zone
at a depth of less than 500 m), “pelagic deep-water”
(at a depth of more than 500 m), “slopes of Iceland”
(in the bottom layer of the bathyal of Iceland), and
“western” (off the coast of Canada). Richter (1996),
having discovered differences in the rate of sexual mat-
uration and several meristic characters, suggested the
existence of two “populations” of beaked redfish:
“oceanic” (in the pelagic zone of the Irminger Sea)
and “coastal” (off the coast of Greenland and Ice-
land). Other authors (Roques et al., 2002), according
to the results of studies of microsatellite DNA
sequences, on the contrary, indicate the presence of a
single “panoceanic” population of beaked redfish
inhabiting the pelagic zone of the Irminger and Labra-
dor Seas, the bathyal waters of the Grand Banks of
Newfoundland (GBN), and off the Labrador Penin-
sula and the islands of Greenland, Iceland, and the
Faroes.

However, the differentiation of beaked redfish
“populations” in these publications was based only on
the identified variability in frequency individual mark-
ers and biological indicators. Here, ecological and
population confirmation of such differentiation and
information about the internal structure of the identi-
fied “populations” were absent, and upon sampling,
the features of the spatial and bathymetric distribu-
tion, age, and sex of the redfish were often not taken
into account, which led to inconclusive conclusions
regarding its population structure.

Considering the ecological plasticity of the beaked
redfish, which inhabits different biotopes over a wide
range of depths, it seems advisable to use an ecological
approach in the study of its population biology, which
involves, in particular, the analysis of parasite–host
relationships (Yablokov, 1987). The ecological-parasi-
tological method involves the use of data on the com-
position and specificity formation communities of
parasites, the occurrence of individual species as bio-
markers of differences/similarities in living and nutri-
tional conditions, migrations, and intraspecific, inter-
specific, and phylogenetic characteristics of their
hosts (Konovalov, 1971; Gaevskaya and Kovaleva,
1986; MacKenzie and Abaunza, 2005; Catalano et al.,
2014; MacKenzie and Hemmingsen, 2015). Specific
parasites can also serve as indicators of the “related-
ness” of the host (Bakai, 2021).

Some researchers (Williams et al., 1992; MacKen-
zie, 2002) believe that the use of parasitological data
may have advantages over other approaches in popula-
tion biology (morphometric, genetic-biochemical,
analysis of otolith structure), where the accumulation
of differences in the variability and frequencies of indi-
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vidual traits is a much more conservative and lengthy
process. In addition, the presence of interspecific
hybridization among redfish of the genus Sebastes
(Roques et al., 2001; Makhrov et al., 2011; Artamon-
ova et al., 2011, 2013) limits the use of morphometric
and genetic-biochemical data in population studies of
these fish. Therefore, we took the ecological-parasito-
logical method as the basis for using an integrated
approach (providing the acquisition and analysis of
mutually complementary data aimed at studying the
spatial, population structure, and phylogeny of the
species (Begg and Waldman, 1999; Catalano et al.,
2014)).

Goal of the work was to identify ecological-geo-
graphical, biotopic, bathymetric, population, and
phylogenetic features of beaked redfish living in the
Irminger Sea and adjacent waters through analysis
parasitological data and materials received other
methods for studying fish population biology.

MATERIALS AND METHODS
We used the results of a complete parasitological

dissection (Bykhovskaya-Pavlovskaya, 1985) and a
study of parasites of various taxa of 1528 beaked red-
fish individuals aged 5–25 years obtained from trawl
catches in the 0–500 m and 501–900 m layer in the
pelagic zone of the Irminger Sea and the bottom layer
of the bathyal (depth 235–1040 m) of Greenland and
Iceland during more than 40 expeditions during
domestic ichthyoplankton surveys in April–May
1985–1995 and domestic (1982–1998, 2021) and
international (1999–2018) trawl-acoustic surveys to
assess the stock of this species in June–July and during
voyages of fishing vessels in April–October 1981–
2022. In these regular expeditions, in most of which
the authors took part, the reproductive and feeding
areas, the routes of distribution of larvae, the condi-
tions for the formation of aggregations, the size and
age composition, the rate of sexual maturation, the
ratio of immature and sexually mature fish, and linear
and weight growth, and feeding characteristics and
composition of parasite communities of beaked red-
fish were determined. The collection and processing
of biological material was carried out according to
accepted methods (Instruktsii i nastavleniya, 1980;
Instruktsii i metodicheskie…, 2001), and its volume is
presented in Table 1. The age of fish is determined by
their scales (Pavlov et al., 1992). Processing of genetic
samples and analysis of its results were carried out at
the Severtsov Institute of Ecology and Evolution
(IEE) of the Russian Academy of Sciences and at
VNIRO.

The taxonomic composition of parasite communi-
ties is presented according to the World Register of
Marine Species (http://www.marinespecies.org/). To
indicate in the tables the parasites that belong to cer-
tain classes, the following designations are accepted:
My—Myxozoa, Mo—Monogenea, Ce—Cestoda,
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Table 1. Volume of collected and processed material on beaked redfish in the Irminger Sea and adjacent waters

* Includes determination of the degree and characteristics of infestation with copepod Sphyrion lumpi and occurrence and localization of
skin pigment formations (Bakai and Karasev, 1995).

Types of research Number of fish, specimens

Complete parasitological necropsy 1528
Partial parasitological dissection 425
Registration of ectolesions* 123885
Body length measurement (TL), cm 152611
Age determination 17876
Determination of the rate of puberty 100066
Determination of the growth rate 4244
Nutrition analysis 121525
Protein polymorphism analysis 3803
DNA microsatellite sequence analysis 613
Tr—Trematoda, Ch—Chromadorea, Pa—Palaeacan-
thocephala, He—Hexanauplia. Long-term features of
infestation of beaked redfish with copepods Sphyrion
lumpi have been revealed according to the developed
methodology (Bakai and Karasev, 1995).

The indicators of parasite infestation indicators
were as follows: extent of invasion (EI) is the propor-
tion (%) of fish infected with a parasite of a given spe-
cies out of the number studied; abundance index (AI)
is the number of parasites of a given species per fish
studied (Bush et al., 1997). The second indicator was
not determined for Myxozoa. The EI confidence
interval was estimated as an interval covering the
parameter with a given reliability (Roitman and
Lobanov, 1985). Significance of differences (p) in EI
by parasites and the occurrence of skin pigment spots
in beaked redfish was determined using a significance
criterion test (χ2) at significance level p < 0.05 (Breev,
1976). To identify the geographical features of parasite
communities, calculations of the measure of similarity
(L0) of their composition based on the Sørensen–
Chekanovsky coefficient using the “weighted pair-
group method” were used (Bailey, 1970; Andreev and
Reshetnikov, 1978). It is accepted that the degree of
isolation of the compared groups of beaked redfish has
an inverse relationship to the values of L0 and direct
dependence on the magnitude of differences in the
rate of puberty of their individuals (Hall et al., 2015).

To assess the belonging of parasites to zoogeo-
graphical and ecological complexes, we used pub-
lished data (Andriyashev, 1979; Zubchenko, 1993;
Lile et al., 1994; Hemmingsen and MacKenzie, 2001)
and the results of our own research. These complexes
have the following designations in the tables: AB—arc-
tic-boreal, AamB—arctic-amphiboreal, atB—Atlan-
tic-boreal, amB—amphiboreal, K—cosmopolitans,
PZ—polyzonal, MP—mesopelagic, MB—mesoben-
thal, EC—epicontinental. The “core” of parasite
communities is formed by the dominant species found
BIO
in beaked redfish in all or most areas. The “compo-
nent community” of parasites is considered as a set of
infracommunities of parasites of all age groups of a
population or group host (Dugarov and Pronin, 2013).
The occurrence of male and female redfish with skin
pigmented formations was assessed, using them as a
reasonable phene (Bakai, 2015).

An interdisciplinary (integrated) approach in pop-
ulation studies (Begg and Waldman, 1999; Catalano
et al., 2014) included the use of our previously pub-
lished results of studies of the composition of parasites
and substantiated phenes of beaked redfish living in
the Irminger Sea and adjacent waters. To study the
characteristics of the population biology of the beaked
redfish, data on its size and age composition, rate of
sexual maturation and growth, reproduction, func-
tional structure of the area, ontogenetic and seasonal
migrations, oceanological conditions for the forma-
tion of aggregations, genetic and biochemical charac-
teristics, results of underwater tagging, and other
parameters were used (Saborido-Rey et al., 2004;
Melnikov, 2006, 2007, 2008, 2013, 2016; Melnikov
and Bakai, 2006, 2009a, 2009b; Sigurðsson et al.,
2006; Bakai and Melnikov, 2008; Melnikov and
Popov, 2009; Melnikov et al., 2009; Makhrov et al.,
2010, 2011; Bakai, 2015). There are no reports on the
results of studies of the composition of parasites of
beaked redfish in this area by other authors in literary
sources.

The Irminger Sea is located southeast of Green-
land. In the southwest, it borders with the Labrador
Sea along a line from the southern tip of Greenland to
the southeast of the Labrador Peninsula; in the north,
it borders with the Greenland Sea along the line
northwest of Iceland–Cape Nansen in Greenland. In
the south and east, the Irminger Sea is limited by a
spatially and temporally variable convergence zone,
which extends (conventionally) from the south of Ice-
land to the southeast of Newfoundland (Fairbridge,
LOGY BULLETIN REVIEWS  Vol. 14  No. 3  2024
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1974). The accepted designations of the North-East
Atlantic Fisheries Commission (NEAFC) and the
Northwest Atlantic Fisheries Organization (NAFO)
are indicated.

RESULTS AND DISCUSSION
Oceanographic features of the area are determined

by the macrocirculatory system of currents in the form
of the Subpolar Cyclonic Gyre (SCG). It can be
traced in the surface and intermediate layers of the
Irminger and Labrador seas, formed by the North
Atlantic (NAC), Irminger, East and West Greenland,
and Labrador currents (Bulatov, 1971). The boundar-
ies of the SCG are determined by the bottom topogra-
phy: in the east, the Reykjanes Ridge; in the west, the
slopes of Greenland, Canada, and the island of New-
foundland; in the north, the Greenland-Iceland
threshold. Subarctic waters of the East Greenland
Current, following south along Greenland, mix with
the f low of the western branch of the warm Irminger
Current, a derivative of the NAC. The West Greenland
Current, formed near South Greenland, together with
the Labrador Current, form the western periphery of
the SCG. Part of the waters of the Labrador Current,
turning northeast at the GBN, replenishes the NAC
and closes the SCG (Atlas okeanov, 1977).

Owing to the interaction of water masses of Atlantic
and subarctic origin at depths of up to 1000 m under
conditions of specific bottom topography (the Reyk-
janes Ridge is associated with bathyal areas of Iceland
and Greenland), frontal zones are formed—the polar
front (along the southeastern coast of Greenland) and
the subpolar front (from Iceland to GBN) with tem-
perature gradients of 0.5–1.5°C over 10 miles. Here,
complex processes of subsidence and rise of waters
and the formation of upwellings, meanders, and
eddies occur, contributing to the formation of areas of
increased biological productivity in the pelagic zone of
the Irminger Sea (Dubravin, 2001; Pedchenko, 2001;
Sutton et al., 2008). This ensures the concentration of
zooplankton, on which the beaked redfish and other
numerous representatives of the ichthyofauna of the
mesopelagic complex feed, creating aggregations
(Pavlov, 1992; Melnikov and Bakai, 2006, 2009a,
2009b; Melnikov and Popov, 2009; Melnikov et al.,
2009; Dolgov, 2015). Such topographical, oceanolog-
ical, and biotopic features of the Irminger and Labra-
dor seas created favorable conditions for the North
Atlantic redfish population after the end of the Last
Glacial Maximum (Brochmann et al., 2003). Within
the range of this population, there are no oceanologi-
cal barriers that prevent the ontogenetic and seasonal
migrations of the beaked redfish (Pedchenko, 2001).

Functional subdivision of the area of the North
Atlantic of the redfish population has been studied on
the basis of the results of many years of domestic and
international research. It has been determined that
aggregations of beaked redfish distributed in the
BIOLOGY BULLETIN REVIEWS  Vol. 14  No. 3  2024
pelagic zone of the Irminger and Labrador seas in a
water area of more than 420000 square miles (Fig. 1,
areas 1–6) and in the bottom layer of the adjacent
water areas of the bathyal and shelf of Greenland, Ice-
land, and Canada (regions 7–9) are parts of this pop-
ulation. From a single reproduction center located in
the pelagic zone (regions 4–6), juveniles are carried
out in the stream of the western branch the Irminger
Current and settle on the southern sections of the
Greenland shelf and Baffin Island, which, together
with the waters of the Labrador shelf, serve as a breed-
ing area for this population (Magnusson, J. and Mag-
nusson, J.V., 1985; Pavlov, 1992; Stransky, 2000; Pop-
ulation structure…, 2004; Saborido-Rey et al., 2004;
Melnikov and Bakai, 2009a, 2009b; Melnikov and
Popov, 2009; Cadrin et al., 2010; Melnikov, 2013,
2016; Melnikov and Glubokov, 2015; Bakai, 2020b,
2021).

We have established that, in the North Atlantic
population of beaked redfish, there are two groups that
differ in ecological and physiological parameters:
pelagic (consists of early maturing individuals and
inhabits the pelagic zone of the Irminger Sea in the
layer of 100–900 m) and bottom (late-maturing indi-
viduals dominate, living mainly in the bottom layer of
the adjacent bathyal waters of Greenland, Iceland,
and Canada at a depth of 600–1200 m) (Melnikov,
2006, 2008, 2016; Melnikov and Bakai, 2006, 2009b;
Melnikov and Glubokov, 2017; Bakai, 2020a). In the
first group, the bulk of redfish (50% of individuals)
becomes sexually mature at a body length of 29–33 cm
and an age of 9–12 years; in the second group, at a
length of 35–43 cm and an age of 14–19 years. Their
biological differentiation is associated with the begin-
ning of return migrations of fish from the areas where
juveniles live when they reach sexual maturity. Thus,
early-maturing beaked redfish individuals are the first
to leave the breeding area on the shelf of Greenland
and Canada, entering the oceanic pelagic zone of the
North Atlantic. Late-maturing individuals, as they
grow during a long (up to 5–7 years) migration,
replenish their benthic accumulations in the bathyal
waters.

In the pelagic zone of the Irminger and Labrador
seas in June–August, beaked redfish measuring 23–
32 cm in size are distributed near the breeding area off
the coast of Greenland. With distance from Green-
land, the size (age) of fish increases (Melnikov and
Bakai, 2009a). Feeding migration of beaked redfish
from places where prelarvae are deposited by females
in April–May over the Reykjanes Ridge passes in two
main directions. So, the redfish mostly 30–35 cm in
length, following the westward shifting northern sub-
polar front, migrates to the Greenland fishing zone
and NAFO regulation areas, where its preferred plank-
tonic crustaceans are concentrated in areas of
increased bioproductivity in the upper 500-m layer.
Individual redfish with size of 36–46 cm shift north
along the western slope of the Reykjanes Ridge, where
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Fig. 1. Zoning of the water area of distribution of pelagic (1–6) and bottom (7–9) beaked redfish in the seas of the North Atlantic.
Dotted line—boundaries of 200-mile zones. (1) NAFO regulatory areas, (2) East Greenland, (3, 4, 5) southern, central, and
northern open parts of the Irminger Sea (NEAFC regulation areas), (6) Iceland zone, (7, 8) bathyal zone of Iceland, (9) bathyal
zone of Greenland.
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their preferred shrimp, mesopelagic fish, and juvenile
cephalopods are distributed at depths greater than 500 m.

Most beaked redfish individuals in the pelagic zone
are sexually mature. The proportion of immature fish
decreases from 10.0–13.6% in the waters south and
southeast of Greenland to 3.0–4.5% in the northeast
of the range (above the Reykjanes Ridge). The begin-
ning of redfish maturation in all regions occurs at the
same length. The observed minor differences in the
length of fish during mass and full maturation in the
northeast of the range are due to the migration of some
slowly maturing individuals from the bathyal zone of
Iceland to the pelagic zone of the Irminger Sea (Mel-
nikov and Bakai, 2009a).

The rates of linear and weight growth and sexual
maturation of beaked redfish are the same in layers of
100–500 and 501–900 m pelagic zone of the Irminger
Sea (Bakai and Melnikov, 2008). This indicates that
the recruitment of the spawning part of its North
Atlantic population in both layers occurs at the same
length and age of fish.

In the pelagic zone of the northeastern part of the
Irminger Sea, the size and age groups of beaked redfish
are vertically segregated. Thus, the upper 500-meter
layer is inhabited by individuals aged 5–18 years. At
greater depths, the age of the fish was 6–25 years, of
which about a third are over 18 years old (Bakai and
Melnikov, 2008). This distribution is due to the verti-
cal zonality of the distribution of food organisms of the
mesopelagic complex. The beaked redfish diet exhibits
age selectivity, which is maintained by daily vertical
migrations following the rise or fall of its preferred
food organisms.
BIO
Research parasite communities made it possible to
identify 24 species belonging to 7 classes: four species
of Myxozoa, one of Monogenea, six of Cestoda, four
of Trematoda, four of Chromadorea, two of Palaeac-
anthocephala, three of Hexanauplia (Table 2). Most of
them are widespread heteroxenous ecologically plastic
species. Three species of Myxozoa (Leptotheca adeli,
Myxidium obliquelineolatum, Pseudoalataspora
sebastei), monogenean Microcotyle caudata, and
copepod Chondracanthus nodosus are specific to genus
Sebastes, whose representatives live in the seas of the
North Atlantic and the adjacent region of the Arctic
Ocean. Only copepod Sphyrion lumpi is specific to
beaked redfish (Bakai, 2021).

The dominance of helminths (67% of the total
number of species) indicates that the ecological-tro-
phic factor is decisive in the formation of the compo-
sition of parasites of beaked redfish in the Irminger
Sea, which are largely characteristic of planktivorous
fish. This is due to the presence of both dominant
polyzonal nematodes Anisakis simplex and Hysterothy-
lacium aduncum and mesobenthal trematodes Podo-
cotyle reflexa, forming the “core” of parasite commu-
nities this host, and many rarer helminths, Bothrio-
cephalus scorpii and Scolex pleuronectis and other
cestodes, Anomalotrema koiae and Lecithophyllum
botryophoron, and other trematodes. The beaked red-
fish acquires them by consuming planktonic inverte-
brates (euphausiids, calanids, hyperiids, mysids, cha-
etognaths), serving as the first intermediate hosts in
the life cycles of these helminths, as well as planktivo-
rous fish (mainly Mycthophidae and Paralepididae)
LOGY BULLETIN REVIEWS  Vol. 14  No. 3  2024
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infected with these parasites (Polyansky, 1958; Køie,
1981, 2000; Smith, 1983; Marcogliese, 1992; etc.).

Communities of parasites of beaked redfish in the
waters of the North Atlantic, as well as in the seas of
the Arctic Ocean (Bakai, 2011), are formed mainly by
Arctic-boreal (50.0%) and to a lesser extent boreal
species (37.5%) and cosmopolitan species (12.5%)
(Table 2). The dominance of species of the Arctic-
boreal complex is stable. So, of the 12 species of para-
sites of this complex encountered in the bathyal of
Greenland and Iceland, nine (75.0%) species are
common for beaked redfish; five of them (55.6%) rep-
resent the “core” of the community. The predomi-
nance of parasites of mesobenthal (41.7%), polyzonal
(29.2%), and mesopelagic (20.8%) ecological com-
plexes in the beaked redfish of the Irminger Sea has
been established.

On the basis of the results of an analysis of the geo-
graphical and biotopic features of the composition of
the beaked redfish parasites, eight species were identi-
fied that largely meet the requirements for indicators
of ecological and population characteristics fish
(Gaevskaya and Kovaleva, 1986; MacKenzie, 2002;
MacKenzie and Hemmingsen, 2015; etc.). These
include species specific to genus Sebastes (mesobental
monogenean Microcotyle caudata and copepod
Chondracanthus nodosus) and mesopelagic species-
specific copepod Sphyrion lumpi and cestode Hepatox-
ylon trichiuri defined as indicator based on the princi-
ple of alternative infection (Konovalov, 1971). Spe-
cific to genus Sebastes, myxosporidians Leptotheca
adeli, Myxidium obliquelineolatum, and Pseudoa-
lataspora sebastei and polyzonal nematode Anisakis
simplex, found everywhere, were used on the basis of
the presence of significant differences in the degree of
infection by them (see Table 2).

Throughout the entire range of beaked redfish in
the pelagic zone of the Irminger and Labrador seas,
which we divided into six regions (Fig. 1), the same
level of infection has been established (p > 0.05) by
parasites of most (17 out of 18 detected) species (Table 3).
Higher incidence of myxosporidian L. adeli in the
beaked redfish in area 1 (9% compared to 1–4% in
other areas) is due to a significant proportion of
maturing fish that have recently entered the pelagic
zone from the breeding area on the Greenland shelf,
where the center of invasion by Myxozoa is located
(Melnikov and Bakai, 2009b).

In all areas of the pelagic zone of the North Atlan-
tic, a stable specificity in time (since 1981) and space
of the localization and occurrence of pigment spots on
the body of male and female beaked redfish has been
recorded (Melnikov and Bakai, 2009a). So, in 97% of
cases, such spots are localized in female redfish on the
sides of the body and in males on the head and less
often on the fins. Everywhere, at all depths (Bakai and
Melnikov, 2008), in all years, the occurrence of spots
is greater in females than in males, by 1.4–3.0 (average
BIO
1.8) times. Such features of the occurrence of skin pig-
ment spots were absent in other areas of the beaked
redfish range, which made it possible to substantiate
this phenomenon as a phene of the pelagic group of its
North Atlantic population (Bakai, 2015).

Results of calculations of the similarity measure
(L0) show high similarity (L0 = 93–100%) of the com-

position of beaked redfish parasites (Fig. 2) in all (1–6)
pelagic regions of the North Atlantic seas, even hun-
dreds of miles apart (regions 1 and 5–6). On the con-
trary, significant differences were found (L0 = 78–

81%) of the composition of beaked redfish parasite
communities in the pelagic zone (regions 1–6) and in
the bathyal waters of Iceland/Greenland (regions 7–9)
(Melnikov and Bakai, 2006). Thus, even for adjacent
areas of the Irminger Sea pelagic zone (regions 5–6) and
the bathyal of Iceland (regions 7–8), of the 21 species
of parasites found here, only 12 (57.1%) species were
common, and significant differences were also found
in the degree of parasite infestation of ten common
species (see Table 2), of which four are classified as
indicators of the ecological and population character-
istics of this host.

Among the latter, significant differences were iden-
tified in the degree of infection of beaked redfish with
the dominant nematode A. simplex, localized on the
internal organs and muscles of fish. Thus, its infesta-
tion of redfish in the Icelandic bathyal waters turned
out to be significantly less than in the adjacent pelagic
region (see Table 2). This property is manifested in
redfish of all size groups (Fig. 3), which is determined
by the characteristics of its diet in these biotopes that
differ in trophic conditions (Melnikov and Bakai,
2006). Significant differences in the occurrence of fish
with pigment spots on the skin have also been estab-
lished (see Table 2).

Identified features point to isolation of aggrega-
tions of beaked redfish in the bathyal zone of Ice-
land/Greenland and in the pelagic zone of the
Irminger Sea. These clusters are formed, respectively,
by late- and early-maturing individuals from a single
growing area on the Greenland shelf (Melnikov and
Bakai, 2006, 2009a, 2009b). The second of them are
characterized by permanent residence in the pelagic
zone and increased migratory activity, expressed in
extended (up to several hundred miles) migrations,
determined by the reproductive cycle of the beaked
redfish and seasonal feeding (Melnikov and Popov,
2009), as well as in significant (up to 200 m) daily ver-
tical feeding migrations (Bakai and Melnikov, 2008).

Loss of connection between the beaked redfish and
benthic biocenoses as a result of the migration of its
early-maturing individuals from the Greenland shelf
to the pelagic zone of the North Atlantic causes a
depletion in the composition of trematodes, nema-
todes, and acanthocephalans (see Table 2) owing to
the exclusion of bottom crustaceans from its diet. As
one moves away from the coast, the occurrence of
LOGY BULLETIN REVIEWS  Vol. 14  No. 3  2024
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Fig. 2. Dendrogram of similarity (L0) of the composition of parasites of beaked redfish in the pelagic zone of seas of the North
Atlantic (regions 1–6) and the bathyal zone of Iceland (districts 7–8).
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Fig. 3. Dynamics of extensiveness (columns) and abundance index (lines) of infestation of beaked redfish with nematode Anisakis
simplex in the bathyal zone of Iceland and the adjacent pelagic region of the Irminger Sea.
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myxosporidians significantly decreases. With an
increase in diet associated with the growth (matura-
tion) and entry of redfish into the pelagic zone, it
acquires new helminths (cestodes of four species) with
an increase in infection with existing ones (A. simplex,
Scolex pleuronectis). This change in the composition of
parasites is due to the expansion of the food spectrum
due to copepods, an increase in the role euphausiids,
hyperiids, pelagic shrimp, planktivorous fish, ptero-
pods, and cephalopods (Melnikov and Bakai, 2009b).

Late-maturing individuals of beaked redfish do not
make such migrations, moving to a depth of more than
600 m in the bathyal of Greenland and Iceland and
emerging only into nearby pelagic zones, where they
produce offspring (Melnikov, 2016). Absence of mass
exchange between pelagic and benthic aggregations of
BIO
beaked redfish off Iceland was confirmed by the
results underwater tagging carried out by Icelandic
researchers (Sigurðsson et al., 2006). This life strategy
is consistent with the “pace of life hypothesis,” which
explains differences in the rate of puberty and migra-
tion activity of individuals of the same population
(species) by the presence of “slow and fast pace of life”
(Hall et al., 2015).

There are no significant differences in the degree of
infection of the majority (15 out of 16 detected) spe-
cies of beaked redfish parasites throughout the depth
of its habitat (100–900 m) in the pelagic zone of the
Irminger Sea, despite differences in the average length
(age) of the studied individuals. This is demonstrated
by the results of a comparative analysis of the compo-
sition of parasites in samples of beaked redfish
LOGY BULLETIN REVIEWS  Vol. 14  No. 3  2024
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Table 4. Composition of parasite communities of beaked redfish in successive samples from two layers of the pelagic zone
of the Irminger Sea (57°57′ N, 36°42′ W, June 27, 1999)

n —number of fish examined, specimens. * Confidence interval of EI (+ not determined for Myxozoa). l—range of lengths of fish.
Lavg—average length of fish. ** Taking into account the remains of the invasion.

Parasite (class)

Layer of pelagic zone of sea

Significance 

of differences (p)

190–290 m

(n = 25) l = 30–38 cm 

(Lavg = 35.2 cm)

550–805 m

(n = 30) l = 40–47 cm 

(Lavg = 42.4 cm)

indicators of the degree of invasion

EI, % AI, spec. EI, % AI, spec.

Leptotheca adeli (My) 8.0 (0.8–21.9)* + 6.7 (0.6–18.4) + >0.05

Myxidium incurvatum (My) 8.0 (0.8–21.9) + 6.7 (0.6–18.4) + >0.05

M. obliquelineolatum (My) 4.0 (0.0–15.3) + 6.7 (0.6–18.4) + >0.05

Pseudoalataspora sebastei (My) 4.0 (0.0–15.3) + 3.3 (0.0–12.8) + >0.05

Bothriocephalus scorpii (Ce) 8.0 (0.8–21.9) 0.08 16.7 (5.6–32.2) 0.17 >0.05

Diphyllobothrium sp. pl. (Ce) 4.0 (0.0–15.3) 0.04 3.3 (0.0–12.8) 0.03 >0.05

Grillotia erinaceus pl. (Ce) 4.0 (0.0–15.3) 0.04 6.7 (0.6–18.4) 0.07 >0.05

Hepatoxylon trichiuri pl. (Ce) 4.0 (0.0–15.3) 0.04 3.3 (0.0–12.8) 0.03 >0.05

Phyllobothrium sp. pl. (Ce) 8.0 (0.8–21.9) 0.20 26.7 (12.4–44.0) 0.67 >0.05

Scolex pleuronectis pl. (Ce) 8.0 (0.8–21.9) 0.08 6.7 (0.6–18.4) 0.10 >0.05

Anomalotrema koiae (Tr) 4.0 (0.0–15.3) 0.04 3.3 (0.0–12.8) 0.03 >0.05

Lecithophyllum botryophoron (Tr) 4.0 (0.0–15.3) 0.04 26.7(12.4–44.0) 0.40 <0.05

Podocotyle reflexa (Tr) 4.0 (0.0–15.3) 0.04 3.3 (0.0–12.8) 0.03 >0.05

Anisakis simplex l. (Ch) 100 (88.7–100) 11.00 100 (90.5–100) 12.02 >0.05

Hysterothylacium aduncum (Ch) 8.0 (0.8–21.9) 0.08 6.7 (0.6–18.4) 0.07 >0.05

Sphyrion lumpi** (He) 46.0 (28.7–67.6) 1.17 51.7 (35.3–70.9) 1.05 >0.05
obtained from successive catches at one position in the
upper (<500 m) and lower (>500 m) layers (Table 4).

Mesopelagic copepod infestation Sphyrion lumpi—a
parasite specific to beaked redfish—occurs for the first
time in its early-maturing individuals as a result of
return migration to the pelagic seas of the North
Atlantic (NA). The results of our long-term (1981–
2022) research indicate the similarity and consistency
of the characteristics of infestation of redfish by cope-
pod S. lumpi throughout the pelagic zone of the NA,
absent in other areas of the range (Bakai, 2020b,
2021). So, only in the pelagic zone of the NA was
infestation by S. lumpi found significantly more often
in female redfish (by 1.3–1.5 times for EI and 1.8–2.0
times according to AI) without significant interannual
fluctuations in the degree of invasion (Fig. 4). When
assessing the latter, it is necessary to take into account
all traces of invasion in the form of remains of the
copepod cephalothorax, which remain in the fish,
probably until the end of its life, and therefore serve as
a reliable marker (Bakai and Karasev, 1995).

Such time-stable indicators of the degree of inva-
sion by copepod S. lumpi recorded in males and
females of beaked redfish in all areas (Table 5) and at
BIOLOGY BULLETIN REVIEWS  Vol. 14  No. 3  2024
all depths (Fig. 5) of its distribution in the pelagic zone

of the Irminger and Labrador seas are justified as a

phene (in the understanding of Yablokov (1982)) of

the pelagic group of its North Atlantic population

(Bakai, 2013). The likely reason for the persistence of

sex differences in infection, characteristic of this host

in all its size groups (Fig. 6), may be a putative selec-

tion for resistance to invasion by copepod S. lumpi,
dominant among male redfish of this population

(Makhrov et al., 2011). Older individuals are charac-

terized by an increase in the degree of infestation by

copepod S. lumpi due to the significant (up to 26 years)

life expectancy of redfish, which contributes to

repeated infection with this parasite.

The presence of remains of infestation with

S. lumpi in late-maturing beaked redfish in the bathyal

zone of Greenland at a depth of 700–1040 m (see

Table 2) are caused by their periodic release into the

nearby pelagic zone during the reproduction period.

The absence of invasion by this copepod at a depth of

less than 580 m indicates the nonreturn of redfish from

the pelagic and deep-water areas of the bathyal to the

breeding area.
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Fig. 4. Interannual dynamics of extensiveness (a) and abundance index (b) of infestation of beaked redfish with copepod Sphyrion
lumpi (taking into account traces of invasion) in the pelagic zone of the Irminger Sea in the layer of 100–500 m in 1981–2022.
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Fig. 5. Interannual dynamics of EI (bars) and AI (lines) of infestation of males and females of beaked redfish with copepod
Sphyrion lumpi (taking into account traces of its invasion) at a depth of less than 500 m (a) and more than 500 m (b) in the pelagic
zone of the Irminger Sea in 2007–2022.

E
x
te

n
si

v
e
n

e
ss

, 
%

Males Females Males Females

A
b

u
n

d
a
n

c
e
, 

in
d

.

100

80

60

40

20

0

2007 2011 2013 2014 2015 2016 2017 2018 2019 2021 2022

(a)

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

0

E
x
te

n
si

v
e
n

e
ss

, 
%

A
b

u
n

d
a
n

c
e
, 

in
d

.

100

80

60

40

20

0

2007 2011 2013 2014 2015 2016 2017 2018 2019 2021 2022

(b)

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

0

Some researchers (Magnusson, J. and Magnus-

son, J.V., 1995; Cadrin et al., 2010; Klapper et al.,

2017) erroneously indicated that the beaked redfish in

the pelagic zone of the Irminger Sea is less infested by

copepods S. lumpi at a depth of more than 500 m,

where large (older) individuals dominate. Their mis-
BIO

Table 5. Degree of infestation of beaked redfish with copepo
of the North Atlantic (according to international trawl-acous

Degree of infestation is given taking into account traces of infestatio

Degree of infestation 

with copepod S. lumpi

Irmin

Iceland 

zone

open part of t

north

Extensiveness, %

Males 43.4 38.2

Females 59.9 49.5

Both sexes 52.3 42.7

Abundance index, 

specimens

Males 0.6 0.6

Females 1.6 1.3

Both sexes 1.1 1.0
conception is due to noncompliance of techniques

registration of invasion by this copepod (Bakay and

Karasev, 2001) adopted by ICES and NAFO and pro-

viding for the recording of all traces of its parasitism.

Less infestation is observed when taking into account

invasion by living individuals of S. lumpi, since at a
LOGY BULLETIN REVIEWS  Vol. 14  No. 3  2024

ds Sphyrion lumpi in six regions of the pelagic zone of the seas
tic surveys in June–July 2001)

n with copepod S. lumpi.

ger Sea

Labrador 

Sea

Significance 

of differences (p)
he Irminger Sea Southeast 

Greenlandsouth

37.9 28.9 31.2 >0.05

58.4 44.1 44.3 >0.05

46.2 36.6 37.1 >0.05

0.6 0.5 0.6 >0.05

1.4 1.0 1.2 >0.05

1.0 0.8 0.9 >0.05
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Fig. 6. Rates of infestation of beaked redfish of various size groups with copepod Sphyrion lumpi in the pelagic zone of the
Irminger Sea in April–July 2006.

Males (n = 1349)

Females (n = 1551)

80

60

40

20

0

26–31 32 34 36 38 40 42 44–47

(a)

E
x
te

n
si

v
e
n

e
ss

, 
%

Fish length, cm

1.2

0.6

0.8

1.0

0.4

0.2

0

26–31 32 34 36 38 40 42 44–47

(b)

A
b

u
n

d
a
n

c
e
 i

n
d

e
x

Fish length, cm
depth of 600–1000 m there is a rise in deep waters
caused by the vertical component of the Irminger Cur-
rent and upwellings on the slopes of the Reykjanes
Ridge (Pedchenko, 1992). This leads to the removal of
copepod metanauplii into the so-called sound-scat-
tering layer located above (350–600 m), where they
are eaten by numerous organisms inhabiting it (fish of
the families Mycthophidae and Paralepididae, cepha-
lopods, jellyfish, ctenophores, etc.). Moreover, at a
depth of more than 500 m, beaked redfish aggrega-
tions are less dense, which reduces the possibility of
dispersal of sedentary metanauplii of females of the
parasite.

An example of underestimation of traces of infesta-
tion with copepod S. lumpi, not detected in beaked
redfish by manual scanning (palpation) of the fish
body, used by researchers from Germany and Iceland
during international surveys in the Irminger Sea, is
that the overall infestation of redfish from depths of
more than 500 m with the parasite became slightly
lower (Klapper et al., 2017). This noncompliance with
the methodology adopted by ICES and NAFO partic-
ularly affected the results of registering infestation
with copepod S. lumpi for 2001–2007 presented by
authors from Germany only by the share (%) of
infested fish (Klapper et al., 2017). With this approach
to recording copepod infestations, the proportion (%)
of traces of its invasion not taken into sufficient
account by palpation increases in older beaked redfish
specimens that dominate at greater depths, signifi-
cantly underestimating the objective indicators of
overall infestation.

Absence of significant differences in the indicators
of overall infestation with copepod S. lumpi of males
and females of the beaked redfish in the presented
materials, which are constant in time and space (see
Fig. 4 and Table 5), indicates the incorrectness of the
data included in the calculations of the German
authors (Klapper et al., 2017) and, as a consequence,
the unreliability of their conclusions. Thus, on the
basis of the differences identified in this way in the
total proportion (%) of copepod-infected fish, they
BIOLOGY BULLETIN REVIEWS  Vol. 14  No. 3  2024
expected to confirm the hypothesis about the exis-
tence of “shallow and deep-water reserves” of beaked
redfish, living respectively at a depth of <500 m and
>500 m in the pelagic zone of the Irminger Sea.

Stability in time (no later than the beginning of the
1980s) and space (aquatic area of more than
420000 sq. miles) of the parasitic system of “copepods
S. lumpi–beaked redfish” and parasitocenosis of this
host (Bakai and Melnikov, 2008; Melnikov and Bakai,
2009a) indirectly indicates the equilibrium state of the
biocenosis of the pelagic zone of seas of the North
Atlantic. This equilibrium is observed against the
background of alternating cold and abnormally cold
years (1981–1995, 2016–2018) with warm and abnor-
mally warm years (1998–2013 and 2019) in terms of
the thermal state of the waters of the active layer (Mel-
nikov and Glubokov, 2015; Sostoyanie syr’evykh…,
2020) and a 42-year-old press of the international red-
fish fishery.

Discussions about the vertical structure of pelagic
aggregations of beaked redfish began in the 1990s,
when Icelandic researchers (Magnusson, J. and Mag-
nusson, J.V., 1995) to substantiate the presence of two
“types” (reserves) of redfish in the pelagic zone of the
Irminger Sea (“oceanic” and “pelagic deep-sea”)
reported its differences at depths of more and less than
500 m in six characteristics: size composition, body
shape, length at puberty, intensity of red color, degree
of infestation with copepod S. lumpi, and occurrence
of pigment spots on the body. We have shown that dif-
ferences in many of these characteristics are due to
changes in the age of fish and violations of the meth-
odology for assessing the last two (Bakai, 2015, 2021).
It has also been established that sexual maturation of
beaked redfish at different depths occurs at a similar
age, and living at different depths over a wide range is
caused by its age-related food selectivity (Bakai and
Melnikov, 2008).

Some authors (Pampoulie and Danielsdottir, 2008;
Stefansson et al., 2009; Cadrin et al., 2010), justifying
the validity of the above hypothesis, showed that indi-
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Table 6. The main results of the analysis of the results of genetic studies supporting the hypothesis of the presence
of two populations beaked redfish in the pelagic zone of the Irminger Sea (according to Makhrov et al., 2011)

In capital letters, data on incorrect application of the method.

Markers used

Compliance with conditions for use as a method for identifying population structure 

(Hedgecock, 1994; Waples, 1998)

are the samples collected 

from depths above 

and below 500 meters?

is the genetic structure 

stable over time?

are there any data 

on selection?

Protein-coding genes NO UNSTABLE YES

mtDNA Yes/NO NOT STUDIED YES

Microsatellites Yes/NO UNSTABLE ANALYSIS IS INCORRECT

RAPD analysis Yes NOT STUDIED NOT STUDIED

AFLP analysis NO UNSTABLE NOT STUDIED
vidual “forms” of beaked redfish may differ in the fre-
quencies of a number of genes, which, in their opin-
ion, indicates the presence of “two populations” of
this species living at different depths in the pelagic
zone of the Irminger Sea. For explanations of the pos-
sible reasons for such differences by the staff of the
Severtsov Institute of Ecology and Evolution of the
Russian Academy of Sciences and VNIRO, the reli-
ability of the results presented in these works (Table 6)
was analyzed, using our own data (Makhrov et al.,
2010, 2011; Artamonova et al., 2011, 2013; Zelenina
et al., 2011). The results of the analysis indicate the
impossibility of using the data presented in the publi-
cations of foreign researchers to substantiate the
hypothesis of the existence of “two populations” of
beaked redfish in the Irminger Sea.

Thus, the results of a comparative analysis of the
data presented in the mentioned works revealed, in
some cases, statistically significant differences in the
frequencies of gene variants (alleles, haplotypes) in
samples obtained in different years, which indicates
the instability of the genetic structure over time.
Detection of significant differences in the frequencies
of variants encoding protein genes (for example, malic
enzyme—MEP) and mtDNA, between samples from
the same locality, but differing in biologically import-
ant indicators, indicates that these variants are subject
to selection in the North Atlantic population beaked
redfish (Makhrov et al., 2011).

At the Institute of Ecology and Evolution, Russian
Academy of Sciences, an analysis of new data was also
carried out explaining possible genetic differences in
beaked redfish in samples from different depths of the
Irminger Sea. It is shown that, in the discussed works
(Pampoulie and Danielsdottir, 2008; Stefansson et al.,
2009; Cadrin et al., 2010), the presence of interspe-
cific hybrids of the genus Sebastes is not taken into
account in this region (Makhrov et al., 2011; Arta-
monova et al., 2011, 2013) and off the coast of Canada
(Roques et al., 2001). Even the coauthors of the “two
populations” hypothesis recognized the influence of
BIO
interspecific hybridization on genetic heterogeneity

beaked redfish (Saha et al., 2017).

The differences in allele frequencies of the gene

encoding the malic enzyme (MEP-2*) cannot serve as

a basis for identifying “two populations” of beaked

redfish (Danielsdottir et al., 2008) and, since this gene

is subject to selection (Rolsky et al., 2011) and the

change in its frequency with depth occurs gradually

(Melnikov et al., 2007). This may be a consequence of

differences in the migratory activity of early- and late-

maturing individuals of beaked redfish (Melnikov and

Bakai, 2009b).

The discovery of differences in allele frequencies of

microsatellite loci (Stefansson et al., 2009) also does

not serve as a strong argument in favor of the “two

populations” hypothesis of redfish, since other propo-

nents (Pampoulie and Danielsdottir, 2008), having

studied the frequencies of the same nine loci, noted

that the data for at least four of them do not corre-

spond to the assumption of their neutrality. In addi-

tion, Russian researchers (Zelenina et al., 2011) found

no differences in microsatellites of beaked redfish in

samples from different depth layers pelagic zone of the

Irminger Sea.

Other authors indicated a morphometrically uni-

form population beaked redfish in this region (Gara-

bana, 2005) and no differences in the structure and

chemical composition of otoliths between samples

from different depths and samples from benthic and

pelagic groups in the Iceland region (Stransky et al.,

2005). High similarity was also established for 19 mor-

phometric characteristics in the samples of beaked

redfish from various deep layers of the pelagic zone of

this area (Population structure…, 2004). Thus, the

available evidence does not support the existence of

“two populations” of this species in the pelagic zone of

the Irminger Sea.
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CONCLUSIONS

Thanks to the current system of currents of Atlantic
and subarctic origin in the conditions of the specific
bottom topography in the waters of the central and
western parts of the North Atlantic, a zone of
increased biological productivity is formed and favor-
able conditions for the functioning of North Atlantic
redfish population emerge. Its reproductive part is dis-
tributed in the pelagic zone of the Irminger and Lab-
rador seas in layer of 100–900 m, from a single center
of reproduction in which pelagic juveniles are carried
out and settle in the breeding area located in the bot-
tom layer of the adjacent areas of the shelf and bathyal
zone of Greenland and Canada.

The features of the evolution of the beaked redfish
reflect the strategy inherent in this phylogenetically
young species aimed at expanding its range by popu-
lating the mesopelagic and bottom layer of the bathyal
zone of the seas of the North Atlantic Ocean in a wide
range of depths, reducing the tension of competitive
relations of various ranks. The development of stable
pelagic and benthic groups of beaked redfish formed
respectively by early-maturing individuals with
increased migratory activity and late-maturing indi-
viduals from a single breeding area indicates the con-
tinuation of the speciation process.

The ecological-trophic factor is the leading one in
the formation of the “core” and the general composi-
tion of the beaked redfish parasites, which are domi-
nated by common helminths. The component com-
munity of parasites of the beaked redfish population of
the North Atlantic population is formed by predomi-
nantly Arctic-boreal and, to a lesser extent, boreal and
cosmopolitan species. It is dominated by species of
mesobenthic, mesopelagic, and polyzonal ecological
complexes. The identified features characterize this
host as a benthic-pelagic species of the subpolar and
temperate zones of the seas of the North Atlantic.

Stable in time and space, significant differences in
the degree of invasion of males and females of beaked
redfish by the only species-specific parasite (copepod
Sphyrion lumpi) are a phene of the pelagic group of its
North Atlantic population. Features of invasion by this
parasite indicate absence of a massive return of redfish
from the pelagic and bathyal zones to the Greenland
breeding area and that species-specific parasites can
serve indicators not only of the ecology of the host but
also of its “kinship.”

The results of the analysis of a complex of ecologi-
cal, parasitological, and population characteristics
indicate the unity of the pelagic group of the North
Atlantic beaked redfish population throughout the
entire water area and the depth of its distribution, as
well as its isolation from a benthic group living in adja-
cent areas of the bathyal zone of Greenland and Ice-
land. Spatial variability of individual population
parameters of beaked redfish in the pelagic zone of the
BIOLOGY BULLETIN REVIEWS  Vol. 14  No. 3  2024
Northern seas is due to the peculiarities of its life and
migration cycles.

The results of the conducted studies indicate the
great potential of the ecological-parasitological
method in studying the population and phylogenetic
characteristics of fish. The use of parasitological data
to study the population biology of beaked redfish is
most conclusive in a comparative analysis of the fea-
tures of the spatial structure of communities of its par-
asites, and not of their individual species. An interdis-
ciplinary approach that included the results of such an
analysis, the spatial characteristics of the identified
phenes, the functional structure of the area, popula-
tion and genetic data, tagging of the beaked redfish,
and the oceanological conditions of the area allowed
us to form an idea of the structure of its North Atlantic
population. It is largely consistent with the hypothesis
of the existence of a single “panoceanic” population
in the Irminger and Labrador seas.

Inherent beaked redfish interspecific hybridiza-
tion, selection, and differences in migratory activity
explain the possible manifestations of genetic differ-
ences in its samples from different deep layers of the
pelagic zone of the Irminger Sea. The results of the
analysis of the ecological, parasitological, and popula-
tion characteristics of the beaked redfish indicate an
incorrect interpretation of data on the variability of
individual characteristics (differences in parasite
infestation of individual species, possible genetic dif-
ferences) as a justification for population differentia-
tion. To do this, one should take into account modern
ecological and population data, the specifics of the life
cycle, the spatiotemporal distribution of the object,
and abiotic factors.
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