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A comprehensive study of benthos allows not only to see the current changes in benthic communities
and better understand what happened to them in the past, but also to predict their future with a certain
degree of reliability. Polychaete worms are one of the most numerous and significant groups of benthos,
and those can serve as bioindicators of the state of the environment. This article attempts to analyze
changes in the biogeographic groups of polychaetes in the Pechora Sea over a relatively long time pe-
riod (~ 50 years) in order to understand whether the climate change affects the ratio of these groups and,
consequently, whether polychaetes can serve as bioindicators to a certain degree. Based on the analy-
sis of new data and material obtained earlier, a general list of polychaete worms of the Pechora Sea
was formed. The list includes 198 taxa (out of them, 186 are identified down to a species level) be-
longing to 127 genera, 37 families, and 15 orders. The ratio of biogeographic groups of polychaetes
in the Pechora Sea indicates the consistency of their biogeographic structure over the past 50 years
and confirms the cyclicity of processes occurring in the Arctic.
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For understanding natural processes occurring in the Arctic, hydrobiological indicators are of key
significance. Those allow to reconstruct the past and record the present; moreover, those help
to predict changes in ecosystems. No wonder that A. I. Vilkitsky wrote in the early XX century
that “plant and animal life are closely related to physical properties of water, and therefore, when
studying biological conditions, information significant for hydrography is found at the same time”
(Evgenov & Kupetskiy, 1985).

The interest of researchers in the groups of polychaete worms is due to a noticeable role those
play in benthic communities — both in the entire World Ocean and in the Arctic seas. Polychaetes pre-
vail in macrozoobenthos of shelf and continental slope: they usually make up 45-50 % of the total
species number and up to 80 % of the total number of multicellular consumers (Blake, 1997 ; Zhirkov,
2001). Several works were focused on studying the species diversity and quantitative development
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of polychaetes in the southeastern Barents Sea, specifically in the Pechora Sea; the taxonomic com-
position and distribution of these worms in the 1950s and 1990s were characterized (Frolova, 1996 ;
Petrovskaya, 1963 ; Sikorski, 1989 ; Streltzov, 1966). Based on new material, the modern taxonomic
and biogeographic composition of polychaete worms of the Pechora Sea was examined.

In the Pechora Sea, 107 species were recorded in 1959; 113 species in 1993; and 163 species in 2004,
2006, and 2016. The ratio of biogeographic groups of polychaete worms in the Pechora Sea indicates
the consistency of their biogeographic structure over the past 50 years and can be considered as another
argument in favor of the idea of cyclical climatic processes in the Arctic.

The aim of the study is to establish the possibility of using polychaete worms as bioindicators
of the ongoing climate change in the Arctic.

MATERIAL AND METHODS

Sampling. To study the fauna and analyze the quantitative distribution of polychaetes within
the Pechora Sea, material was used from 214 quantitative zoobenthic samples collected by PINRO
staff at 44 stations onboard the RV “Smolensk” (2004 and 2006), as well as material sampled
at 26 stations by ZIN RAS staff onboard the RV “Professor Vladimir Kuznetsov” (August 2014
and September 2016).

The sampling was carried out at depths from 6 down to 120 m with a Van Veen grab sampler (0.1 m?),
5 samples at each station; those were washed through a sieve with a mesh of 0.5 mm. The material
was fixed with buffered 4-5 % formaldehyde; in 3—4 months, samples were transferred to 75 % ethanol
and identified down to the lowest taxonomic level possible.

The biogeographic nature of each species was determined in accordance with generally accepted
schemes for biogeographic zoning of the northern seas (Buzhinskaja, 2001 ; Frolova, 1996 ; Sirenko
et al., 2009):

a) Arctic species (a) which are exclusively restricted to the Arctic Ocean north of the Iceland—Faroe

Ridge;

b) widespread boreal-Arctic species (wb-a) inhabiting mainly temperate waters of the Atlantic, Pacific,
and Arctic;

¢) high-boreal-Arctic species (hb-a) which occur mainly in the high latitudes, northern boreal waters
of the Atlantic and Pacific, and the Arctic Ocean;

d) subtropical boreal-Arctic species (sb-a) which are distributed from the subtropic Pacific and Atlantic
oceans up to the Arctic Ocean;

e) Atlantic high-boreal-Arctic species (atlhb-a) whose distribution is similar to that of the high boreal—

Arctic species (hb-a), except in Pacific waters;

f) Pacific boreal-Arctic species (pwb-a) which, in contrast, are found in all the areas except
for the Atlantic Ocean;

g) cosmopolitan and bipolar species (c&bip) which occur throughout the World Ocean and/or
in temperate and polar latitudes of the Northern and Southern hemispheres.

RESULTS

Based on taxonomic identification of the samples and considering the material collected during expe-
ditions in the XX century, a general list of polychaete worms from the Pechora Sea was formed. The list
includes 198 taxa (with 186 out of them identified down to a species level) belonging to 127 genera,
37 families, and 15 orders (Table 1).
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Table 1. List of polychaetes of the Pechora Sea: a, Arctic; atlb-a, Atlantic boreal-Arctic; atlhb, Atlantic high-
boreal; atlhb-a, Atlantic high-boreal-Arctic; atlwb, Atlantic widespread boreal; atlwb-a, widespread Atlantic boreal—
Arctic; amph, amphiboreal; b-a, boreal-Arctic; ¢, cosmopolitans; hb-a, high-boreal-Arctic; phb-a, Pacific high-
boreal-Arctic; psb-a, Pacific subtropical boreal-Arctic; pwb-a, Pacific widespread boreal-Arctic; sb-a, subtropical
boreal-Arctic; wb-a, widespread boreal-Arctic; and whb-a, widespread high-boreal-Arctic. ? denotes species with
unclear distribution. Finding of each species in the corresponding period is marked with +; absence is marked with —.
See text for other explanations

Order Family Genus Species 1959 | 1996 | 20005 | Biogeographic
group
E. flava (Fabricius, 1780) + + + wb-a
Eteone Savigny, 1882 E. longa (Fabricius, 1780) + + + sb-a
E. spetsbergensis Malmgren, 1865 + + + psb-a
Eulalia Savigny, 1882 E. bilineata (Johnston, 1840) - + + sb-a
Phyllodocidae Orsted, Eumida Malmgren, 1865 E. arctica (Annenkova, 1946) - - + atlhb-a
1843 Mpysta Malmgren, 1865 M. barbata Malmgren, 1865 + + + sb-a
Mystides Théel, 1879 M. borealis Théel, 1879 - - + amph
P. citrina Malmgren, 1865 - - + wb-a
Phyllodoce Lamarck, 1818 | P. groenlandica Orsted, 1842 + |+ + wb-a
P. maculata (L., 1767) - + + sb-a
B. elegans (Théel, 1879) + + + hb-a
Bylgides Chamberlin, 1919 | B. groenlandicus (Malmgren, 1867) - - + hb-a
B. promamme (Malmgren, 1867) + - + a
Enipo Malmgren, 1865 E. torelli (Malmgren, 1865) + + + wb-a
Eucranta Malmgren, 1865 | E. villosa Malmgren, 1867 - - + a
G. amondseni (Malmgren, 1867) - - + wb-a
. . Gatt MclIntosh, 1900
Polynoidae Kinberg, 1856 afyand G. cirrhosa (Pallas, 1866) + + + wb-a
Eunoe Malmgren, 1865 E. nodosa (M. Sars, 1861) - + - wb-a
H. aspera (Hansen, 1878) - - + wb-a
Harmothoe Kinberg, 1855 H. l'mbrzcata (L., 1767) + + + sb-a
H. impar (Johnston, 1839) + - + wb-a
H. rarispina (M. Sars, 1861) + - - wb-a
Melaenis Malmgren, 1865 | M. loveni Malmgren, 1865 - - + a
| Pholoidac Kinberg, 1858 | Pholoe Johnston, 1839 | L-dssimilis Orsted, 1845 B i B wh-a
Phyllodocida P. longa (O. F. Miiller, 1776) + + + wb-a
f;l 6r‘}1/sopetzﬂ1dae Ehlers, Dysponetus Levinsen, 1879 | D. pygmaeus Levinsen, 1879 - - + sb-a
Glyceridae Grube, 1850 | Glycera Lamarck, 1818 | O capifata Orsted, 1842 R B wh-a
G. lapidum Quatrefages, 1866 - - + atlwb-a
L . Goniada Audouin "
Goniadidae Kinberg, 1866 et Milne-Edwards, 1833 G. maculata Orsted, 1843 — + - amph
Myrianida Milne-Edwards,
_ _ ?
1845 M. sp. + !
gggl; ceusyllis San Martin, E. erinaceus (Claparede, 1863) + - - wb-a
) Eusyllis Malmgren, 1867 | E. blomstrandi Malmgren, 1867 - - + sb-a
Syllidae Grube, 1850 Pionosyllis Malmgren, P s _ _ + 0
1867 - 5P '
Proceraea Ehlers, 1864 P. co.rnuta.(Agassm', '1862) - - + hb-a
P. prismatica (Fabricius, 1780) + - - wb-a
Syllis Lamarck, 1818 S. oerstedi nom. dub. (Malmgren, 1867) + - - sb-a
Gyptis Marion . .
Hesionidae Grube, 1850 et Bobretzky, 1875 G. vittata Webster et Benedict, 1887 + sb-a
Nereimyra Blainville, 1828 | N. aphroditoides (Fabricius, 1780) - - + phb-a
Nereldldae Savigny Nereis Linnaeus, 1758 N. pelagica L., 1758 - - + amph
in Lamarck, 1818 N. zonata Malmgren, 1867 + + + sb-a
fgé‘g”’h"m”“ Kinberg, | 4 aimgreni (Théel, 1879) P R wh-a
Micronephthys Friedrich, M. minuta (Théel, 1879) + + + a
Nehtvidae Grabe. 1850 1937 M. neotena (Noyes, 1980) - - + atlwb-a
ephiyrdae frube, N. ciliata (O. F. Miiller, 1776) v+ | + whb-a
Nephtys Cuvier in Audouin | N. longosetosa Orsted, 1841 + + + wb-a
et Milne-Edwards, 1833 N. paradoxa Malmgren, 1874 + + + sb-a
N. pente Rainer, 1984 - + + wb-a
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Order Family Genus Species 1959 | 1996 | 20005 | Bioge0graphic
group
Sphaerodoropsis Hartman S
S. phil Fauvel, 1911 + - + wb-a
.. | Sphaerodoridae Malmgren, | et Fauchald, 1971 philippi ( )
Phyllodocida 1867 Sphaerodorum Orsted
lg 43 ? S. gracilis (Rathke, 1843) + + + wb-a
Onuphidae Kinberg, 1865 | Nothria Malmgren, 1867 | N. hyperborea (Hansen, 1878) + + + phb-a
fé’g’(s)s""’”oe Orensanz, | 4 pibernica (Mclntosh, 1903) - -]+ atlhb-a
Lumbrineridae Schmarda, ng;Zrébrmens Blainville, L. mixochaeta Oug, 1998 - - + atlhb-a
1861 Paraninoe Levenstein.
B P. minuta (Théel, 1879) + + + wb-a
Eunicida 1977
Scoletoma Blainville, 1828 |S. fragilis (O. F. Miiller, 1776) + + + wb-a
Ophryotrocha Claparede B _ N
Dorvilleidae Chamberli et Mecznikow, 1869 0. sp. * ’
orvilleidae Chamberlin, - -
1919 fggf dorvillea Pettibone, P. kefersteini (McIntosh, 1869) - - + sb-a
Parougia Wolf, 1986 P. caeca (Webster et Benedict, 1884) - - + atlhb-a
Amphinomida ;\Srrll [8)h1nom1dae Lamarck, Paramphinome Sars, 1869 | P. jeffreysii (McIntosh, 1868) + - - atlwb
Orbinida Orbinia Quaterfages, 1865 | O. glebushki Averincev, 1990 - - + a
. Orbiniidae Hartman, 1942 | Leitoscoloplos Day, 1977 | L. acutus (Verrill, 1873) - - + sb-a
nomen dubium ——
Scoloplos Blainville, 1828 | S. armiger (O. F. Miiller, 1776) + + + c
D. coeca (Orsted, 1843) - + + wb-a
Dipolydora Verrill, 1881 D. cauller‘yl (Mesnil, 1?97) - - + sb-a
D. quadrilobata (Jacobi, 1883) + + + wb-a
D. socialis (Schmarda, 1861) - - + atlwb
Laonice Malmgren, 1867 | L. cirrata (M. Sars, 1851) + + + sb-a
Marenzelleria Mesnil, 1896 M. ar.ctm‘(Chamberlm, 1920) - + + phb-a
M. wireni Augener, 1913 - + + a
Prionospio Malmgren, P. cirrifera Wirén, 1883 T R wb-a
Spionidae Grube, 1850 1867 : ’
Pygospio Claparede, 1863 | P. elegans Claparede, 1863 + + + wb-a
Spionida Scolelepis Blainville, 1828 S. burk{)vsku SlkOI'.Skl, 1994 - + + a
S. laonicola (Tzetlin, 1985) - - + a
S. armata (Thulin, 1957) - - + wb-a
Spio Fabricius, 1785 S. aﬁctzca ~(Sode',.rstrom, 1920) - + + wb-a
S. filicornis (Miiller, 1776) + - + wb-a
S. theeli (Soderstrom, 1920) - + + wb-a
Spiophanes Grube, 1860 S. kroyeri Grube, 1860 + + - amph
Trochochaetidae Pettibone, | Trochochaeta Levinsen, T. multisetosa (Orsted, 1844) _ + + amph
1961 1884
Apistobranchidae Mesnil | Apistobranchus Levinsen, | A. tenuis Orrhage, 1962 - - + atlwb
et Caullery, 1898 1883 A. tullbergi (Théel, 1879) - + + wb-a
Chaetopterida | Chaetopteridae Audouin Spiochaetopterus M. Sars, .
nomen dubium | et Milne-Edwards, 1833 | 1853 S typicus M. Sars, 1856 N wh-a
A. (Acmira) catherinae Laubier, 1967 - + + atlwb
A. hartmanae (Strelzov, 1968) - - + atlwb-a
A. (Acmira) laubieri Hartley, 1981 - - + atlb-a
Aricidea Webster, 1879 A. nolani taxon inquirendum Webster
. + + + wb-a
et Benedict, 1887
Paraonidae Cerruti, 1909 A. (Strelzovia) quadrilobata Webster
. - - + wb-a
et Benedict, 1887
C. branchiatus Ehlers, 1908 - - + c
sratulids Cirroph Ehlers, 1908 .
C1rrdtull§d rrophoris BRErs C. lyra (Southern, 1914) + + + atlwb
nomen dubium Levinsenia Mesnil, 1897 L. gracilis (Tauber, 1879) + + + c
Paraonides Cerruti, 1909 | P. nordica (Strelzov, 1968) - - + hb-a
Aphelochaeta Blake, 1991 | A. cf. marioni (Saint-Joseph, 1894) - - + ?
o Chactozone Malmgren, |\ Malmgren, 1867 P I ?
Cirratulidae Ryckholt, 1867
1851 Cirratulus Lamarck, 1801 | C. cirratus (O. F. Miiller, 1776) + + + sb-a
Tharyx Webster T. killariensis (Southern, 1914) I atlwb

et Benedict, 1887
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Order Family Genus Species 1959 | 1996 | 20005 | Biogeosraphic
group
Ctenodrlll.da CtenoFirlll(.iae Kennel, 1882 Raricirrus Hartman, 1961 | R. sp. B _ + 9
nomen dubium | taxon inquirendum
Cossurida . Cossura Webster C. longocirrata Webster
nomen dubium Cossuridae Day, 1963 et Benedict, 1887 et Benedict, 1887 + + + wh-a
B. granulosa Hansen, 1880 - + + wb-a
Brada Stimpson, 1854 B. inhabilis (Rathke, 1843) + + + wb-a
B. nuda Annenkova, 1922 - - + phb-a
Bradab Hartman, 1967 | B. vill Rathke, 1843 b-
Flabelligerida | Flabelligeridae D’. “l a.,ymHar malng —z V’l o ( 131 1 ¢ 1)8 = B e Vﬁhﬁ
nomen dubium | Saint-Joseph, 1894 iplocirrus Haase, ‘ . glaucus (Malmgren, ) - + - a
Saphobranchia Chamberli, |S. hirsuta (Hansen, 1879) + + - atlhb-a
1919 S. longisetosa (Marenzeller, 1890) - + + a
Flabelligera M. Sars, 1829 | F. affinis M. Sars, 1829 - - + sb-a
Pherusa Oken, 1807 P. plumosa (O. F. Miiller, 1776) + + - sb-a
Scalibregmatidae fgléysphy sia Quatrefages, P. baffinensis (Blake, 1972) + - + a
Mal , 1867
meren Scalibregma Rathke, 1843 |S. inflamum Rathke, 1843 PR I wh-a
Opheliida Ophelia Savigny, 1818 O. limacina (Rathke, 1843) + + + c
i Opheliidae Grube, 1850 . . ] Ors :
nomen dubium | Opheliidae Grube Ophelina Orsted, 1843 0. acu-mzn-ata Orsted, 1843 + + + a
O. cylindricaudata (Hansen, 1878) - + + wb-a
Travisiidae .. ..
Hartmann-Schréder, 1971 Travisia Johnson, 1840 T. forbesii Johnson, 1840 + + + wb-a
Capitella Blainville, 1828 | C. capitata (Fabricius, 1870) + + + sb-a
Capitellidae Grube, 1862 | Heteromastus Eisig, 1887 | H. filiformis (Claparede, 1864) + + + sb-a
Notomastus M. Sars, 1850 | N. latericeus M. Sars, 1851 + + + c
Axiothella Verrill, 1900 A. catenata (Malmgren, 1865) + + - wb-a
Clymenura Verrill, 1900 C. polaris (Théel, 1879) + + + atlwb-a
Euclymene Verrill, 1900 E. droebachiensis (M. Sars in G. O. Sars, B _ + atlwb-a
1872)
L. cylindricauda M. Sars in G. O. Sars, _ _ + atlhb-a
Lumbriclymene Sars, 1872 | 1872
L. minor Arwidsson, 1906 - - + atlhb-a
Maldane Grube, 1860 M. arctz.ca Detinova, 1985 - - + hb-a
M. sarsi Malmgren, 1865 + + + wb-a
Capitellida Microclymene Arwidsson, M. acirrata Arwidsson, 1906 - - + a
nomen dubium . . 1906
Maldamdae Savigny Nicomache Malmgren, N. lumbricalis (Fabricius, 1780) + - + wb-a
in Lamarck, 1818 1865 N. (Nicomache) minor Arwidsson, 1906 | — | - + wb-a
]I\glgép roctus Arwidsson, N. oculatus arcticus Arwidsson, 1906 - - + wb-a
f;tglep roctus Quatrefages, P. tenuis (Théel, 1879) + + + wb-a
Praxillella Verrill, 1881 P. gracilis (M. Sars, 1861) + + + wb-a
P. praetermissa (Malmgren, 1865) + + + sb-a
Praxillura Verrill, 1880 P. longissima Arwidsson, 1906 + + + hb-a
Asychis Kinberg, 1867 A. biceps (M. Sars, 1861) + - - atlhb
Rhodine Malmgren, 1866 R. gractl.mr Tauber, 1879 + + + wb-a
R. loveni Malmgren, 1865 - + + amph
?;’Sl‘éth"we”’“ Kirkegaad, | & oeutata (Zachs, 1923) P R sb-a
Oweniida . .. -
nomen dubium Oweniidac Rioja, 1917 Ill?ﬁr;ochele Malmgren, M. heeri Malmgren, 1867 + + + wb-a
Owenia Delle Chiaje, 1844 | O. polaris Koh, Bhaud & Jirkov, 2003 - - + a
Pectinariidae Quatrefages, | Cistenides Malmgren, 1866 | C. hyperborea Malmgren, 1866 + + + hb-a
1865 Lagis Malmgren, 1866 L. koreni Malmgren, 1866 - |+ - atlhb
Amage Malmgren, 1866 A. auricula Malmgren, 1866 + - - atlwb
A. acutifrons (Grube, 1860) + + + wb-a
Terebellida Aaretidae Ml i borealls. h(M (Sl\ejlrs,S18561)865) + : : hll))—a
mpharetidae Malmgren, Ampharete Malmeren, . ﬁnr?tgrc ica (M. Sars, wb-a
1865 1865 A. goesi Malmgren, 1865 + |+ + phb-a
A. lindstroemi Malmgren, 1867 - + + wb-a
A. octocirrata (M. Sars, 1835) - - + atlwb
A. vega (Wirén, 1883) - + + a
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Order Family Genus Species 1959 | 1996 | 20005 | Bioge0graphic
group
Amphicteis Grube, 1850 A. gunneri (M. Sars, 1835) + + + wb-a
A. sundevalli (Malmgren, 1866) + + - a
Anobothrus Levinsen, 1884 | A. gracilis (Malmgren, 1865) + + + wb-a
Ampharetidae Malmgren, | Glyphanostomum Levinsen, G. pallescens (Théel, 1879) + _ _ whoa
1865 1884
Lysippe Malmgren, 1866 | L. labiata Malmgren, 1866 + + + pwb-a
Melinna Malmeren, 1866 M. crfstata (Sars, 1851) + - - wb-a
M. elisabethae MclIntosh, 1914 + + + wb-a
, , Terebellides M. Sars, 1835 | -L-&racilis Malm, 1874 il wh-a
Trichobranchidae T. stroemii M. Sars, 1835 + + + c
Malmgren, 1866 i
& Z’gzgézobmnchus Malmgren, T. glacialis Malmgren, 1866 - + + wb-a
. . A. birulai Ssolowiew, 1899 + + + sb-a
?%?hume 0. F. Miller, A. cirrata Miiller, 1776 + + - atlwb-a
A. groenlandica Malmgren, 1866 + + - wb-a
Terebellida i
Artacama Malmgren, 1866 | A. proboscidea Malmgren, 1866 + + + wb-a
Axionice Malmgren, 1866 A. flexuosa (Grube, 1860) - + + pwb-a
A. maculata (Dalyell, 1853) + + + sb-a
Lanassa Malmgren, 1866 L. nordenskioldi Malmgren, 1866 - - + whb-a
L. venusta (Malm, 1874) - + + wb-a
Terebellidae Grube, 1850 Laphania Malmgren, 1866 | L. boecki Malmgren, 1866 + + + wb-a
Leaena Malmgren, 1866 L. ebranchiata (M. Sars, 1865) + + - wb-a
Lysilla Malmgren, 1866 L. loveni Malmgren, 1866 + - - wb-a
Nicolea Malmgren, 1865 N. zostericola (Orsted, 1844) + + + wb-a
Pista Malmgren, 1866 P. bansei Saphronova, 1988 - + + hb-a
Polycirrus Grube, 1850 P. medusnf Grube, 1850 + + + sb-a
P. norvegicus (Wollebaek, 1912) - - + atlhb-a
Proclea Saint-Joseph, 1894 P. graffii (Lar.lgerhans,. 1884) + + + wb-a
P. malmgreni (Ssolowiew, 1899) - + - b-a
Thelepus Leuckart, 1849 T. marthae Jirkov, 2018 + + + a
B. crassicornis (M. Sars, 1851) - - + wb-a
Bispira Krgyer, 1856 B. fabricii (Krgyer, 1856) Knight-Jones,
+ - - wb-a
1990
ll'igtggchtomma Koltiker, B. arcticum (Ditlevsen, 1937) + - - atlhb-a
C. duneri Malmgren, 1867 + + + sb-a
) ) Chone Krgyer, 1856 C. infundibuliformis Krgyer, 1856 + + + sb-a
Sabellidae Latreille, 1825 C. oculata Annenkova, 1952 + + + a
E. analis (Kroyer, 1856) + + + sb-a
Euchone Malmgren, 1866 | E. papillosa (M. Sars, 1851) + + + wb-a
E. perseyi (Zenkevitch, 1925) - - + hb-a
Sabellida Laonome Malmgren, 1866 |L. kroyeri Malmgren, 1866 + + + sb-a
11‘?:7160[61 Koch in Renier, M. infundibulum (Montagu, 1808) + - - amph
Serpulidae Rafinesque, Chitinopoma Levinsen, ) .
1815 1884 C. serrula (Stimpson, 1853) - - + atlhb
Bushiella Knight-Jones, B. (Jugaria) granulata (L., 1767) + - + atlwb-a
1973 B. (J.) quadrangularis (Stimpson, 1854) | — - + sb-a
Spirorbidae Pillai, 1970 Circeis Saint-Joseph, 1894 ICJ' s?rtllzm .(L.,-175 8? l — + + + wb-a
Paradexiospira Caullery I éé;)lm exiospira) violacea (Levinsen, + - + hb-a
t Mesnil, 1897 —
et Vesit P. (Spirorbides) vitrea (Fabricius, 1780) - + + hb-a

Out of the entire list, 81 % of species are classified as boreal-Arctic, with boreal, Arctic,
and cosmopolitan species amounting to approximately 6.3 %.

Based on the analysis of all the taxonomic levels, a formula was used (Fig. 1) which shows the de-
pendence of each taxon on its rank for the water area studied. A conclusion was made on insufficient

investigation of the polychaete population (Golikov, 1976).
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Fig. 1. Relationship between number of taxa and their ranks. X-axis: 1, class; 2, order (this taxon is not used

on the graph since the issue of belonging to a particular order causes disagreement among specialists);
3, family; 4, genus; and 5, species

DISCUSSION

As indicated in the last review most fully characterizing the state of knowledge of the Pe-
chora Sea (Denisenko, 2013), there are 176 polychaete taxa, and out of them, 129 are identified
down to a species level. Based on our own data collected since the early XXI century, we came to a con-
clusion that the diversity of polychaetes in the studied area is even higher. To a greater extent, the data
include taxa of the lowest ranks — species and genera. The rise in figures does not result from increas-
ing warming of the Arctic alone: it is also a consequence of the progress in polychaete taxonomy
and the improvement of methods for collecting worms, infer alia higher intensity of sampling and use
of fine mesh for sediment flushing. Definitely, the latter contributes to discovery of new Polychaeta
species (not recorded in the Pechora Sea earlier) and will expand the total list by several dozen.

At the same time, despite the increasing number of polychaete species recorded in the studied fauna,
the ratio of the main biogeographic groups remains approximately the same since the 1950s (Fig. 2).
In the sea fauna, boreal-Arctic species of polychaete worms prevail, and their ratio has changed insignif-
icantly from the late 1950s to the early XXI century — from 82 to 77 %. The ratio of Arctic species
increased from 6 to 10 %. The ratio of pan-oceanic and bipolar species (those are designated as cos-
mopolitan ones) decreased over the same period; importantly, the main reason was the progress in poly-
chaete taxonomy, not the effect of abiotic factors. The ratio of boreal species remained approximately
at the same level — 5-7 %.

Conclusion. The number of polychaete species constantly increases, to a greater or lesser extent
due to environmental warming since the 1950s. Despite this, the ratio of the main biogeographic groups
of species remains relatively stable, and this indicates a balanced mechanism for the regulation of internal
processes in taxocenes of the Pechora Sea polychaetes. In other words, the ongoing climate change is nei-
ther unexpected nor extraordinary for the populations of polychaete worms. Those are genetically ex-
pected, are not new in the general history of the development of polychaetes, and are easily compensated
by their innate tolerance abilities.

Apparently, the remarks given in the article on the stability of the biogeographic structure of the fauna
and some other characteristics of polychaete worms, as well as other groups playing a noticeable role
in benthic invertebrate communities, show that those can serve as a kind of a status indicator of natural
processes in various areas of the World Ocean.
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species in Norwegian waters”, knr 49-13, pnr 70184228).

Ob-a @b @cosm Oa

82%

1 2

Y

3

Fig. 2. Ratio of various biogeographic groups in the polychaete fauna in different periods: 1, 1959;2, 1993;
and 3, 2004, 2006, and 2016 (107, 113, and 163 species, respectively, with the circle diameter proportional
to the species number)
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BUJIOBOM COCTAB Y BUOTEOTPA®GHMYECKAS CTPYKTYPA
PAYHbBI POLYCHAETA ITEYOPCRKOI'O MOPA
B IIEPUO/I ITIOTEIVIEHUA APKTUKU
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1300m0rmyeckuit unctutyT Poccuiickoii akanemun Hayk, Cankt-TIletep6ypr, Poccniickas ®epeparms
Tonapasii puman PIBHY «BcepoccHiicknii HayqHO-MCCIIeI0BATEIbCK i HHCTHTYT PHIGHOTO XO3SICTBA
u okeanorpapun» («[IMHPO» umenn H. M. Kuunosuua), Mypmanck, Poccuiickas ®enepanys
SMypmaHckumii MOpcKoit Guonornyeckuii macTuTyT Kosbekoro Hayusoro nentpa PAH,
Mypmanck, Poccuiickas ®enepanus
4 Akpanuian-uuBa, Tpomcé, Hopeerus
E-mail: gagaev24@yahoo.com

BcecroponHee u3yueHre OeHTOCA MO3BOJISIET HE TOJIBKO BUJIETh TEKYIIUE U3MEHEHUs JOHHBIX CO00-
IIECTB ¥ JIy4IlIe MIOHUMATh, YTO IPOMCXOAMIIO C HUMM B MPOLIJIOM, HO U C HEKOTOPOM CTEINEHBIO J0-
CTOBEPHOCTH MPOTHO3MPOBATh UX Oymayiee. MHOTOIETUHKOBBIE YePBH SIBJISIOTCSI OTHOW M3 CaMbIX
MHOTOUHUCJIEHHBIX ¥ 3HAUUMBIX TPYIII OEHTOCA, CIIOCOOHBIX BBICTYIATh CBOEOOPa3HBIMU OMOMHIMKATO-
pamu cocTosiHUS cpeibl. B HacTosIed cTaThe MpeanpruHsTa MOMBITKA IPOAHATTM3UPOBATh N3MEHEHUS
6uoreorpaduueckux rpyii nojuxer [Ie4opckoro Mopst B CpaBHUTESIBHO JJIMTEIbHBIA IEPUO/] BpeMe-
HH (0K0J10 50 JIeT), YTOOBI MOHATD, KAK BIMSAIOT U3MEHEHHS KJIMMaTa Ha COOTHOIIeHe Oruoreorpadu-
YEeCKHX T'PYIIT MHOTOIIIETHHKOBHIX Y€PBEH U, KaK CJIEICTBUAE, MOTYT JIM TIOJIMXETH B TOW WJIM UHOM CTe-
TICHU BBICTYTIATh B KA4eCTBe OMOMHMKATOPOB. Ha OCHOBE aHasM3a HOBBIX U MTPEKHUX JAHHBIX COCTAB-
JIeH CIIMCOK MHOTOIIETMHKOBHIX uepBeli [leuopckoro mopst. OH HacuuteiBaeT 198 TakcoHOB (M3 HUX
186 onpexeneHs! 10 BUIA), OTHOCAIMXCA K 127 ponam, 37 cemerictBam 1 15 otpsimam. CooTHOIIIeHNE
6uoreorpadurueckux rpymn noiuxeT ITedopckoro Mopst ykasbiBaeT Ha IIOCTOSIHCTBO UX Ouoreorpadu-
YECKOT'0 COCTaBa B TeueHue rmociienHux S50 JieT 1 ABJIAeTCS eI OJHUM ITOITBEPK IeHNEeM IKJINIHOCTH
TIPOIIECCOB, MMPOUCXO/SIINX B APKTHKE.

Kurouesble cioBa: Onoreorpadusi, OMonHauKaTopsl, [leyopckoe Mope, MHOTOIIETHHKOBBIE YePBU
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