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[ Arctic coastal ecosystems }

Arctic coastal ecosystems are vulnerable both to climate change and
active industrial development. The “proactive ecosystem management” is
one of many mitigation strategies in this case. This demands good background
knowledge on ecosystem structural and functional characteristics. The
ongoing global climate changes and the growing man impact influence lead to
the disruption of functioning of natural complex of the Arctic coastal zone,
which results in the disturbance of human activity affecting human health.

Kolyma river mouth Salt marshes in the
(Chukotka peninsula) Pechora river mouth




[ Salt marshes }

Salt marshes are the part of coastal zone of the low-lying coasts of the
seas, flooded during periods of high tides and surges of water. Sometimes
marshes are below sea level, separated from it by a stripe of dunes.
Usually marshes composed of clayey, silt or sandy-silt sediments. Salt
marshes are the ecotone zone between marine and terrestrial ecosystems.

Near the mouth of the Kuznetskaya Coasts of Chukchi Sea
river (Barents Sea) 3




The coastal flora and vegetation

The coastal flora of open coasts and the estuaries of
rivers, are an important element of the Arctic flora and
represents the littoral halophytic floristic complex, possess
the unique structural and functional integrity. Salt-marsh
communities are sensitive to environmental change,
including a rise in sea level and erosion from storm surges.
Studies of the interactions between abiotic and biotic
processes enable us to determine the state of coastal
biogeocenoses (development of the ecosystem) and make
predictions of future changes.

As marshes relate to wetlands, they are highly variable
and dynamic: they are water bodies but also include land
and they are on the “front-line” as development pressures
increase.




[ The coastal flora and vegetation

The halophytic floristic complex of coastal ecosystems in the Russian Arctic,
allocated on the basis of the ecological-coenotic optimum of coastal species, has been
investigated.

Ecological-phytocoenotic classification of saltmarsh communities, based on criteria -
layer structure, the composition of dominants and subdominants, the constancy of species
have been done.

The plots for investigation of vegetation cover and species richness; relative position
within the intertidal zone have been studied using the general floristic and geobotanical
methods.

Pechora river mouth —we describe the community,

selected soil samples



Morphogenetic types of the Russian Arctic coasts
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Morphogenetic types of the Russian Arctic coasts —

Kara sea
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[ Types of the coasts

Estuarine coast

Muddy coast
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Barents sea, mouth of
Kuznetskaya river

Delta coast

Barents sea, mouth of Kuznetskaya
river

East-Siberian sea, mouth of
Achim river




[Amounts of the coastal species in the Russian Arcticj
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[Amounts of the coastal species in the Russian Arctic}

White | Barents Laptev | =25t | Chukehi| Bering
Kara Sea Siberian

Sea Sea Sea Sea Sea Sea
Cem. Poaceae 10 14 10 10 11 14 i
ICem. Cyperaceae 12 8 7 6 6 8 11
ICem. Asteraceae 6 4 2 2 3 4 5
ICem. Caryophyllaceae 3 3 3 3 3 4 5
ICem. Brassicaceae 3 3 2 2 2 2 3
ICem. Chenopodiaceae 5 2 1
ICem. Rosaceae 1 1 2 2 2 3 3
ICem. Apiaceae 3 2 1 2
ICem. Plantaginaceae 3 1
ICem. Hippuridaceae 1 1 1 1 1 1 1

In the coastal flora of the Russian Arctic the number of the leading families
consists of Poaceae (26 species, accounting for 23.4% of the total number of
species), Cyperaceae (17 species - 15,3%), Asteraceae (8 species - 7.2%),
Chenopodiaceae (7 species - 6.3%) and Caryophyllaceae (6 species - 5.4%);
2 families - Brassicaceae, Apiaceae have 4 species in their structure (3,6%);
fam. Juncaceae, Primulaceae, Rosaceae, Plantaginaceae have 3 species in

its composition.
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The distribution of ecological-coenotic groups of species in the
coastal flora of the Russian Arctic
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Proportions of latitudinal geographical elements in the coastal
flora of the Russian Arctic

White Sea Barents Sea Kara Sea Laptev Sea

Chuckchi Sea Bering Sea

E metaarctic B hypoarctic  H boreal

W arctoboreal [ arctic
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Proportions of longitudinal geographical elements in the
coastal flora of the Russian Arctic

White Sea Barents Sea Kara Sea Laptev Sea

Chuckchi Sea Bering Sea

@ pref. american M pref. sibirian O amphiatlantic

M euroasian E european B circumpolar
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Main salt marsh communities of the Russian Arctic
coasts

N

4

The dynamic changes of salt-marsh plant communities are
site-specific: 1) in the initial stages of vegetational
development mostly depend on the physical-chemical
substrate properties and tidal action; 2) the spatial temporal
processes of successional change over a long time result in
the envelopment of the environment and changes in edaphic
conditions.

through the mud to the sun
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Senecio congestus - Pechora sea -




Landscape structure of muddy coasts

of Pomorsky and Karelian coasts of White Sea — greater
species diversity

10

Species:
2 - Bolboschoenus maritimus,
3 - Zostera marina,
5 - Eleocharis uniglumis,
7 - Triglochin maritima,
8 - Tripolium vulgare,
9 - Juncus gerardii,
12 - Carex subspathacea,
13 - Potentilla egedei s.l.,
19 - Lathyrus japonicus ssp. pubescens
20 - Phragmites australis,
22 - Hippuris tetraphylla,
24 - Stellaria humifusa.
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Distribution of the saltmarsh communities on the coasts of

White sea
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Salicornia pojarkovae

Eleocharis uniglumis + Bolboschoeaus maritimus

Puccinellie phrygenodes

Puctinellia maritima

Triglechin maritimem + Carex subspathacea

Triglechin maritimam + Tripolium vulgare + Plantago maritima

Carex glareoss + Polentila egedii + Agrostis sireminea

Puctinellie phrygenodes + Potentilla egedi + Carex subspethacee

Potentifa egedii + Calamagrostis deschampsioides + Arctanthemum hullenii
Potentika egedii + Agrostis straminea + Festuea rubra

Calemagrostis deschampsicides 4 Puccinellia phryganodes + Carex glarecsa
Leymus arenanus

Honckenya oblongifolia + Elytrigia repens + Leymus arenamus

Festuca rubra + Leymus arenarius

Dupontia psilosantha+ Carex subspathacea

Carex rarifiora

Carex subspathacea + Carex rerifiora + Carex ursing

Poa alpigena + Festuca rubra + Honckenya oblongifolia

Saxifraga foliclose + Luzila wahlenbergii + Festuca rubra

Carex subspathacea + Carex ursina

40

16




Landscape structure of coastal wetlands
of the Barents Sea

B _ - = ;. épecies' : 11 — Puccinellia phryganodes; 12 — Carex subspathacea, 22
' 500 — Hippuris tetraphylla, 25 —Dupontia psilosantha, 27 — Calamagrostis
l | deschampsioides, 30 - Plantago schrenkii.

Photo:
Lavrinenko I.
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Diversity of salt marsh ecosystems
of the of the Barents Sea coasts
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[ The main landscapes on the coasts of Barentz Sea }

Kuznétskaja Bay (low marshes) Chodovéricha low coast

el T .
LS Eo¥
Chodovaricha coast

River Kuznetskaja (coastal erosion) (sandy beach)
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Landscape structure of the muddy coasts’ habitats
of the East- Siberian sea (Aachim peninsula)

27 27

12 25
1 36 13 3 % 7 ooygpn 2 on A 36

Species: 11 - Puccinellia phryganodes, 12 - Carex subspathacea, 13 -
Potentilla egedei s.l., 24 - Stellaria humifusa, 25 - Dupontia psilosantha,
l | 27 - Calamagrostis deschampsioides, 36 - Ranunculus tricrenatus.
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Landscape structure of coastal wetlands of the Chukchi Sea
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Species: 11 - Puccinellia phryganodes, 12 -
Carex subspathacea, 16 — Leymus
villosissimus, 21 — Festuca rubra, 22 —
Hippuris tetraphylla, 24 - Stellaria humifusa,
25 — Dupontia psilosantha, 26 —
Arctanthemum hultenii, 27 — Calamagrostis
deshampsioides, 28 —Salix ovalifolia, 29 —
Carex glareosa, 38 — Rhodiola integrifolia.




Distribution of salt marsh plant communities on the coast of the Chukotka
Autonomous District (eastern part of the East Siberian, the Chuckchi and the

J
Bering seas) and nesting areas of endangered and rare species of water birds
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Main salt marsh communities of the
Russian Arctic coasts
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Puccinellia phryganodes + Carex subspathacea + Stellaria humifusa +
Potentilla egedii

Triglochin maritimum + Tripolium vulgare + Plantago maritima

Eleocharis uniglumis + Bolboschoenus maritimus

Potentilla egedii + Arctanthemum hultenii + Calamagrostis
deschampsioides

Carex glareosa + Carex minuscula

Carex subspathacea + Carex ursina + Puccinellia phryganodes

Dupontia psilosantha + Carex rariflora

Puccinellia phryganodes + Carex subspathacea 2 3




CONCLUSION j

Azonality is the main peculiarity of the halophytic floristic complexes of
marshes wetland of the Russian Arctic coasts. The species are highly
adaptable to varying climatic conditions. Only not numerous cosmopolitan
circumpolar species such as Carex subspathacea, Puccinellia
phryganodes, Potentilla egedei, Stellaria humifusa are the kernel and
initial pathfinger of the communities. The changes in the biodiversity of the
coastal flora on the marshes are related to the historical development of
the coenosis, geochemistry of landscape, climate, and, in the modern
period, anthropogenous pollutions. The biodiversity the Arctic coastal and
salt-marsh communities is directly linked to the geological history of the
Arctic. The latitude botanical-geographical structure of the coastal arctic
species depends on the zonal region’s positions; therefore there is the
absence of the species with plurizonal areas in the Kolyma regions, in the
Lena and Taimyr regions. During glacial periods the seas were regressed,
their level went down:; shelves of the seas became a land.

24




CONCLUSION

During interglacial periods there were seas transgressions, the
sea level raised. In the period of warming at the end of the last
glacial period, circumpolar arctic plant species became widely
distributed over the continental shelf. Other species probably
migrated by seed, dispersed by coastal currents. However, the
Taymyr Peninsula and Baffin Land served as barriers against the
migration of amphi-atlantic species into the Beringia area.

The basic changes of vegetative cover of salt marsh communities
connected with the change of level of the Arctic Seas and with the
geostatic raising of coasts, are the following: the area of plant
communities with domination of boreal — European, and boreal —
Eurasian species on the marshes wetland of the Russian Arctic
coasts is constantly expanding.
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Liudmila Sergienko, D.Sc. (Biology), Prof.
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Schemes by Maria Schreders, Maria Golomonosova,
Photo by: Minaeva Tatiana (Wetlands International), author.




