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Abstract

At present, in connection with the increasing anthropogenic load, global climate change and a decrease in
the species diversity of algae, the issues of the protection of marine macrophytes, including species of the
Barents Sea, are just beginning to be developed. Spatial accounting of protected species is especially
important for the establishment of priority protected areas. Therefore, the purpose of this work was to
collect information and present it in the form of maps of distribution of rare and endangered species in the
Barents Sea. The work presents schematic maps that include information on the distribution of rare
(Phaeophyceae: Feldmannia kjellmanii, Myrionema strangulans, Myrionema foecundum, Pseudoralfsia
verrucose, Fucus distichus subsp.evanescens; Chlorophyta: Codium firma, Peyssonnelia rosenvingei,
Choreocolax polysiphoniae) and protected (Batrachospermum gelatinosum, Kornmannia leptoderma,
Saccorhiza dermatodea) species of the Barents Sea. Considering that the above-described species often
have a narrow range and low frequency of occurrence, it was proposed to grant them a protected status

and take into account their presence when planning any economic activity in the Barents Sea.
2672-8575 © 2022 Published by European Publisher.
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1. Introduction

In connection with the increasing anthropogenic load, global climate change and a decrease in the
species diversity of algae, the issues of the protection of algae are just beginning to be developed. The
protection of certain types of macrophytes, especially microscopic ones, seems to be ineffective, therefore
some scientists propose to identify protected areas - "algoreserves", where rare species would have the
greatest abundance and diversity (Komulainen, 2009). To identify such territories, it is necessary to have
complete data on the distribution and abundance of species of various groups of algae, including rare and
already protected ones. The spatial distribution of macrophyte algae within the Barents Sea has not yet
been fully studied due to the inaccessibility of the northern territories due to the ice regime, terrain
features and lack of funding.

The species composition of macrophyte algae in the mainland part of the Barents Sea has been

studied in sufficient detail. The most detailed data are given in the works of Zinova (1953, 1955),

Vinogradova (1974), Blinova (2007), ﬂ\/Ialavenda with colleagues (2014, 2017, 201 8)\ and Evseeva (2018). /[ Aciklama [ T1]: Et al?

Many researchers note that some species are so rare here that they acquire a conservation status
(Malavenda et al., 2017). The creation of maps of the occurrence of protective and rare species of algae is
necessary for the development of feasibility studies for the design of potentially hazardous industries, for
example, the construction of oil platforms, oil refineries and oil pipelines, or to determine an emergency

response plan.
2. Purpose of the Study

Therefore, the purpose of this work was to collect information and present it in the form of maps

of occurrence of rare and protected species in the Barents Sea.
3. Research Methods

The material for this work was information from the Red Book of the Murmansk Region

(KKMO), works by Zinova (1953, 1955), Vinogradova (1974), Blinova (2007),

Malavenda with

colleagues (2014, 2017, 2018)‘ and Evseeva. (2018); the international database on taxonomy and /[ Aciklama [I'T2]:

distribution of algae Algaebase (Guiry & Guiry, 2021). A complete list of the distribution of species in
the Barents Sea was compiled, from which species included in the Red Book of the Murmansk region
(2021), with a narrow range, rarely found in the Barents Sea, were selected, and maps of the distribution

of new, rare and protected species were created in the ArcGIS program.
4. Findings

Today, the Red Book of the Murmansk Region (KKMO) (2021) has 3 types of macrophyte algae.
According to various researchers, these species are quite common on the coast of the Barents Sea: they
are recorded in the southwest and southeast of the Murmansk coast, off the shores of the Novaya Zemlya
and Franz Josef Land archipelagoes (Figures 1, 2, 3).

Phylum Rhodophyta, Class Florideophyceae
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Order Batrachospermales
Family Batrachospermaceae
Batrachospermum gelatinosum (Linnaeus) De Candolle 1801 has the status of an object of the
4th category - "undefined status", i.e. there are not enough data on its distribution within the Barents Sea.
The species lives in fresh waters and is found in the estuary section of the river. Curve and p. Ponoy,
southeast of the village. Krasnoschelye (Figures 1). Moreover, in Russia, this species is widespread and
recorded in the European and Asian parts (Guiry & Guiry, 2021). Also grows in North America, Europe,
Asia and Australia. It is more often found in single specimens in rapidly flowing waters: rivers, streams
and springs, as well as in lakes and swamps. Interestingly, it is one of the few freshwater red algae species
(RBMR, 2021).
Phylum Chlorophyta, Class Ulvophyceae
Order Ulvales
Family Kornmanniaceae
Kornmannia leptoderma (Kjellman) Bliding 1969 has the status of the 3rd category - "rare, in a
state close to threatened." The species belongs to the highly boreal North Atlantic-Ice Tomsk and is
characterized by a narrow ecological amplitude. The northern border of the range runs in the Barents Sea.
Inhabits sheltered places (kuta of bays) in the middle and lower horizons of a gentle sandy-stony littoral
zone. It is a typical epiphyte of sea grasses, red and brown macrophytic algae. The decrease in the number
of this species is caused by the siltation of the innermost sections of the bays, caused by domestic and
economic pollution. The number of the species has not been studied sufficiently. The species is
widespread in the Barents Sea. K. leptoderma was found in the lower horizon of the rocky littoral zone of
the Kola Bay (Malavenda, 2018), Yarnishnaya bays (Malavenda et al., 2017) and Zelenetskaya
(Malavenda & Makarov, 2014). It was found off the coast of Franz Josef Land near the islands of Hooke,
Etheridge, Kuna, Brosh, and the Komsomolsky Islands (Vinogradova & Shoshina, 1994). Near Novaya
Zemlya, it was recorded in the Matochkin Shar Strait (Shtrik et al., 2000) (Figure 1). The species is also
found in the White, Bering and Japan Seas, off the coast of Canada and Svalbard, off about. Greenland,
North America and northern parts of Europe, as well as Central America and off the coast of Japan,
Kamchatka and the Commander Islands (RBMR, 2021).
Phylum Ochrophyta, Class Phaeophyceae
Order Tilopteridales
Family Phyllariaceae
Saccorhiza dermatodea (Bachelot de la Pylaie) J. Agardh 1868 has the status of the 2nd
category - “vulnerable, including declining in numbers, has a limited range on the territory of the Russian
Federation”. The species is North Atlantic-Ice Tomsk, inhabits the sublittoral zone mainly at a depth of 3-
6 m to 20 m, on rocky-stony soils in places with increased hydrodynamics (on capes, open coasts, in
straits with strong currents). It is confined to associations formed by the genera Laminaria and Alaria. S.
dermatodea grows in the sublittoral zone of the Novaya Zemlya archipelago in the area of the Russian
Arctic National Park (Shoshina & Anisimova, 2013), in the Kola Bay, Yarnishnaya bays (Malavenda et
al., 2017) and Zelenetskaya (Malavenda & Makarov, 2014). Occurs in the southeastern part of the
Berengov Sea near Capes Kanin-Nos and Rybny, in the Indigskaya bays (Averintseva, 1996), Teriberka
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and Pechenga, near the islands of Kildin and Kolguev (Malavenda et al., 2017). Also recorded in the
White Sea (Russia), off the coast of Norway, Iceland, Greenland and North America. The limiting factor
in the distribution of the species is the disturbance of thickets of kelp algae as a result of fishing,
anthropogenic pollution or natural processes of siltation (RBMR, 2021).

Analysis of literature data showed that, along with protected species, 11 species of macrophyte
algae in the Barents Sea can be classified as rare species: occurring once or having a limited range and
low biomass and, in our opinion, in need of protection. These rare species are: 5 species of brown algae
(Feldmannia kjellmanii, Myrionema strangulans, Myrionema foecundum, Pseudoralfsia verrucose, Fucus
distichus subsp.evanescens) 3 species of green (Codium fragile, Derbesia marina, Syncoryne firma
rosenvingei, Choreocolax polysiphoniae) algae.

Phylum Ochrophyta, Class Phaeophyceae,

Order Ectocarpales,

Family Acinetosporaceae

Feldmannia kjellmanii Kylin 1947 [= Ectocarpus caespitulus Kjellman 1872]. Inhabits the
northern part of the Atlantic (Zinova, 1953) and off the coast of the Novaya Zemlya archipelago (Flerov
& Korsakova, 1932). It was recorded in October 2011 in the intestinal contents of sea urchins in Ura Bay
(Barents Sea) (Evseeva, 2018).

Family Chordariaceae

Mpyrionema foecundum (Stromfelt) Sauvageau 1897 [= Phycocelis foecunda Stromfelt]. Bun
ormeueH B ceHtsiope 1930 r. B rybe Ypa, mopt Bnaaumup, (bapenueBo mope) Ha Oypoit Bogopocin
Saccharina latissima (Evseeva, 2018), a taxxke y apxunenara Hosas 3emis (Flerov & Karsakova, 1932;
Zinova, 1953).

M. strangulans Greville 1827. The species was found in July 1961 on horizon III of the littoral
zone of Zelenetskaya Bay, b. Emergency on Saccharina latissima (Evseeva, 2018); in August 1961, found
off the open coast of Cape Dernisty on Alaria esculenta (Blinova, 2007). In the monograph by Zinova
(1953) the species is indicated for the Barents Sea as a whole and Vinogradova (1964) for the Murmansk
coast near the island of Bolshoy Ainov.

Order Ralfsiales

Family Pseudoralfsiaceae

Pseudoralfsia verrucosa (Areschoug) Parente, Fletcher & G.W.Saunders in Parente & al.
2020 [= Ralfsia verrucosa (Areschoug) Areschoug] was recorded for the Barents, White Seas and the
North Atlantic (Zinova, 1953), the western coast of the Novaya Zemlya archipelago (Zinova, 1929), as
well as in July 2011 in the littoral zone in the Ura Bay of the Murmansk coast (Evseeva, 2018).

Order Fucales

Family Fucaceae

Fucus distichus subsp. evanescens (C.Agardh) H.T.Powell 1957 [=Fucus evanescens C.Agardh]
found off the Murmansk coast (Zinova, 1953; Vinogradova, 1964) and the Novaya Zemlya archipelago
(Zinova. 1929; Flerov, Karsakova, 1932), recorded in July 1961-1963. on the rocky littoral b. Podpakhta
(Evseeva, 2018), Yarnyshnaya lips and b. Emergency (Blinova, 2007).

Phylum Chlorophyta, Class Ulvophyceae
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Order Bryopsidales
Family Codiaceae
Codium fragile (Suringar) Hariot 1889 first discovered on the Murmansk coast in the Motovsky
Bay, b. Vichany and Ura Bay (Vinogradova & Shtrik, 2005). It was later recorded in October 2011 in the
intestinal contents of sea urchins in the Ura Bay at depths of 1-15 m (Evseeva, 2018).
Family Derbesiaceae
Derbesia marina (Lyngbye) Solier 1846. [= Halicystis ovalis (Lyngbye) J.E. Areschoug 1850]
was first discovered in July 1931 in the littoral zone of the Kola Bay, Olenyaya Guba, Pala Guba and b.
Korabelnaya (Vinogradova & Shtrik, 2005); in October 2011 was recorded in the intestinal contents of
sea urchins in the Ura Bay at depths of 1-15 m (Evseeva, 2018).
Order Ulvales
Family Ulvellaceae
Syncoryne reinkei R.Nielsen & P.M.Pedersen 1977. The species was recorded in September
1930 in the Ura Bay, port of Vladimir, (Barents Sea) on the brown alga Saccharina latissima, in the
summer of 1961 in the littoral area of b. Smell on the red alga Vertebrata lanosa (Evseeva, 2018); Sod
marsh on Chaetopteris plumosa and Cladophora rupestris (Blinova, 2007), and also indicated for the flora
of Zelenetskaya Bay (Efimova, 1990).
Phylum Rhodophyta, Class Florideophyceae
Order Palmariales
Family Palmariaceae
Devaleraea firma (Postels & Ruprecht) Selivanova 2016 first encountered in the Barents Sea in
1923 near the Novaya Zemlya archipelago in Gavrilov Bay and b. Samoyed (Flerov & Korsakova, 1932),
the species became widespread in the northern part of the Pacific Ocean (Zinova, 1955).
Order Peyssonneliales
Family Peyssonneliaceae
Peyssonnelia rosenvingei F.Schmitz 1893 indicated for the western coast of the Novaya Zemlya
archipelago (Zinova, 1929); included in Zinova (1955) for the Barents Sea and North Atlantic and was
discovered in the summer of 2012 on the rocky coast of Bolshaya Volokovaya Bay at depths of 5-15 m
(Evseeva, 2018).
Order Ceramiales
Family Rhodomelaceae
Choreocolax polysiphoniae Reinsch 1875 indicated for the Barents Sea and the northern parts of
the Atlantic and Pacific Oceans as an epiphyte of the red algae Vertebrata lanosa and Polysiphonia stricta

(Zinova, 1955).
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Figure 1. Map of the rare (blue circles) and preserved (red circles) algal species of the Barents Sea
Numbers indicate the areas of algae collection: 1. Pechenga Bay, Bol’shoiy Ainov Island; 2
Rybachiy Peninsula, Bol’shaya Volokovaya Bay, Motovskiy Bay; 3. Kola Peninsula, Ura Bay,
Vichani Bay; 4. Kildin Island; 5. Teriberka Bay; 6. Zelenetskaya Bay, Yarnishnaya Bay,
Podpahta Bay; 7. Ponoi River, Krivaya River; 8. Kanin Nos Cape; 9. Russian Arctic National
Park. Abbreviated taxon name of algae: Bg - Batrachospermum gelatinosum, Cf - Codium
fragile, Cp - Choreocolax polysiphoniae, Df - Devaleraea firma, Dm - Derbesia marina, Fd -
Fucus distichus subsp. evanescens, Fl - Feldmannia kjellmanii, Kr - Kornmannia leptoderma,
Mf - Myrionema foecundum, Ms - Myrionema strangulans, Pr - Peyssonnelia rosenvingei, Pv -
Pseudoralfsia verrucosa, Sd - Saccorhiza dermatodea, St - Syncoryne reinkei
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Figure 2. Map of the rare (blue circles) and preserved (red circles) algal species of the Yarniyshnaya Bay
(Kola Peninsula, Barents Sea). Numbers indicate the areas of algae collection: 1. Bobrovaya
Bay, 2. Yarniyshniy Cape, 3. Dernistiy Cape, 4. Avariynaya Bay, 5. Oscar Bay. Abbreviated
taxon name of algae see figure 1 captions
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Figure 3. Map of the rare (blue circles) and preserved (red circles) algal species of the Kola, Ura and
Vichani Bays (Barents Sea). Numbers indicate the areas of algae collection: 1. Oleniya Bay, 2.
Pala Bay, Korabel'naya bay, 3. Tonya village, 4. Belokamenka village, 5. Min’kino village, 6.
Srednyaya bay, 7. Cape Baklaniy, 8. Cape Letinskiy. Abbreviated taxon name of algae see
figure 1 captions
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5. Conclusion

Considering that the above-described species often have a narrow range and low frequency of
occurrence, in our opinion, it is necessary to provide them with a protected status and take into account
their presence when planning any economic activity in the Barents Sea. On the other hand, it is probably
possible to change the conservation status of species such as Kornmannia leptoderma and Saccorhiza

dermatodea, since they are widespread and often found within the Barents Sea.
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