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Summary

The monograph had summarized results of bottom landscapes and benthic communities researches and sea bed habitats mapping that conducted by the White Sea Biological Station with the participation of three MSU faculties (Biological, Geographical and Geological) and P.P Shirshov Institute of Oceanology RAS, Kaliningrad State University and Klaypeda University. 

The monograph consists of two related parts. The first one collects the results of the researches performed at the testing areas in the Velikaya Salma Strait near the White Sea Biological Station of the Moscow state University (White Sea, Kandalaksha bay), mostly in 2004−2006. Special chapter is arranged as a survey of the remote methods use for bottom ecosystems research.
The most of studies described in the first section were undertaken in frame of field practical studies of students of corresponding faculties and institutions. The main goal of these practical studies was to make the students specialized in different fields related to oceanic sciences familiar with both traditional and recently developed approaches for marine landscape ecology. Special attention was paid for implementation of various remote methods as side-scan sonar, multy-beam, under-water photography and video observations. 
The second part reflects to the results of research expedition at the research vessel "Professor Kuznetsov" in Onega Bay of the White Sea in June 2006, where the integrate approach for study of shallow water ecosystems along with the remote methods was realized. 
The book could be used also as methodic guidelines for planning and providing of benthic studies in fundamental and applied science (i.e. environmental monitoring, environmental impact assessment etc). The chapters cover most of approaches and methods which are in use in modern benthic researches. 
Applications of remote sensing methods for studies of marine bottom communities and sea-shore landscapes (V.O.Mokevsky, V.A.Spiridonov, M. Yu. Tokarev, D.V.Dobrynin)
The review of recent implementations of remote sensing for marine benthos habitat mapping. The wide spectrum of remote sensing methods are used for investigation of sea-bottom heterogeneity. The satellites images as well as air-born multispectral photography provide a good resolution for bottom habitat heterogeneity down to several meters depth. Deeper the acoustic methods are used. These include multy-beam and side-scan sonar which provide the visualization of sediment spatial complexity within the areas from hundred meters to several square kilometers. The photo and video transects are the simplest methods by interpretation of obtained images and also provide the fine resolution pictures of relatively small are. The combination of three groups of methods (satellite/airborne images, side-scan sonar images and photo/video) could provide a complete scheme of bottom habitats within the hierarchy of spatial structures. 
Integrated sea bed habitat mapping at the test area in Nilma Bight (The White Sea, Kandalaksha Bay) (V.O.Mokevsky, M. Yu. Tokarev, A.N.Golovko, G.V. Baskakova, V.M.Sorokin, A.V. Strarovoitov, A.B.Tzetlin)
The paper summarizes the results of the particular studies on geological structure, sediment composition and assemblages of macrobenthos at the test area of intertidal zone (ca. 10–50 m deep) to provide the classification of sea-bottom habitats. The studies include 2D seismic acquisitions, side-scan sonar observations, sediments and biological sampling by means of grabs and video observations on stations with remote operated mini-submersible. The classification is based on the meso-scale relief of the bottom, composition of surface sediments and structure of benthic communities. The study area is characterized by complicate bottom relief and high level of patchiness in distribution of benthic organisms. The images obtained with side-scan sonar covered the whole test area and they were used to evaluate the scale of spatial heterogeneity and also as a background for planning the sampling and video observations. Totally five main types of habitats were outlined on the test area, which are the central deep part of the trench, local depressions on the flanks of the central trench, muddy patches on the shallows, slopes and rises within the trench, shallows where rocks and gravel material are prevail. Each type of habitat is characterized by composition of macrobenthos species and the spatial structure of the patches.
Tectonic and stratigraphic framework of the sedimentary cover of Velikaya Salma Straight based on core, 2D seismic and side scan sonar acquisitions (A. Kubyshkina, A. Starovoitov, M. Tokarev)…….

The White Sea is located in the collision zone between the Baltic shield and the Russian plate. During the Quaternary Period the White Sea region was affected by multiple glacial events. 
Since 2001 Moscow State University and “DECO-Geophysics” have acquired 2D seismic data, side scan sonar and core data to develop better understanding of the tectono-stratigraphic framework of the basin and to monitor environmental conditions of the Russian northern continental shelf. The present work describes glacial and post-glacial depositional sequences, their architecture, distribution and corresponding seismic facies. The interpretation of seismic facies in this study could be extrapolated to interpret the shelfal deposits of the Russian Arctic. 

Sequence stratigraphic study includes the map of sea bed, top glacial moraine map, sediment thickness map and a summary chart detailing the sequence stratigraphic scheme defined here.

Benthic communities of the subtidal zone of Velikaya Salma Strait described using grab samples (V.O.Mokevsky, N.E. Budaeva, A.B.Tzetlin)
The study is based on quantitative macrobenthos survey made by Van-Veen type bottom grabs in 2003–2005 at test area on the depths from 10 to 50 m. The total number of samples was 77 which was distributed within 32 stations (2–5 samples on each). About 260 macrobenthic species were found. Most divers taxa was polychaetes (110 species), followed by amphipods (38 species), bivalve mollusks (32 species) and gastropods (22 species). Two types of communities were described. The first dominated by Macoma calcarea occurs mainly on the flanks of the central trench at the depths 15–36 m. The second type is dominated by Yoldia hyperborea and inhabited the soft bottom from 20 to 50 m. Within this type two sub-associations were outlined according to the relative abundance of subdominat species: Portlandia arctica and Scoletoma fragilis. The number of samples demands for diversity assessment, description of the communities and correct biomass estimation is calculated.
Use of remote underwater video survey for quantitative analysis of benthic biotope features and their identification (A.L.Shashkov, S.N.Olenin)
Testing area in Nilma Bight was studied using an underwater video system. Nine video-profiles were made; they varied in length (from 50 to 450 meters) and duration (from 7 to 24 minutes). Various methods for video data analysis were evaluated, and new method created. It contains several coherent steps:
1. Video-profiles drown on bathymetric map, their lengths are calculated.
2. From video-profile length and duration drift speed is calculated. Due to this exact position of every object in video on bathymetric map can be found.

3. Areas of video-profiles are calculated.

4. Video-profiles are divided into 20 m segments; each segment treated as separate sample.

5. Samples properties described.

6. Using mathematical methods samples combined into the groups.

7. Group’s properties are described. Each group represents different biotope.

8. Distribution of the samples from different biotopes between video-profiles analyzed.

Samples properties were described using 13 different biotic characteristics. Using cluster analysis and MDS (multi-dimensional scaling) ordination five biotopes were distinguished. Their position on the map was found, and peculiarities of biota distribution were evaluated.

Macrobenthos of the deep part of Velikaya Salma Strait: the communities description by means of grab samples and video observations at 2006 (M.V. Mardashova, V.O. Mokievsky)
The quantitative analysis of benthic fauna in Velikaya Salma strait was conducted in June, 2006. 0.1 m2 dredger was used for sampling from deeps of 54–108 m. Invertebrates were quantitatively collected from washed samples identified. 28 samples were taken from 10 stations. 86 invertebrate species were found in the samples. Average biomass of the polygon was 90.35 g/m2, varying from 10.53 to 338.5 g/m2. Total biomass includes 69% mollusks, 25% polychetes, and 6% echinoderms, nemertines, cnidarians and crustatians. The most numerous species and those with highest biomass were determined. The stations can be classified into three groups: first, the deepest with soft ground and highest amount of mollusks; second, with medium depth and harder ground, inhabited by mollusks and polychaetes; and third, the shallowest and with the rocky ground, inhabited by polychaetes and ascidians with less numerous mollusks.

Underwater photography as a tool for the analysis of sublittoral benthic communities: the White Sea case study. (A.I. Isachenko, S.A. Gorin, A.B. Tzetlin, V.O. Mokievsky)
Applying underwater photography as a primary method for classification and structure analysis of subtidal communities is analyzed in present chapter. Photographs using photo-quadrant method were taken on different scales and with three different constructions of frame in Velikaya Salma strait (the White Sea). Comparative effectiveness of sampling using SCUBA and photo-quadrant method were analyzed for different types of soft- and hard-bottom communities. Advantages and limitations of photographic method in comparison with sampling are considered. Sampling using photo-quadrant method allows recognizing different community types and identification considerable amount of fauna. Classification of communities based on underwater photography coincides with one based on SCUBA sampling. Completeness of recognized species composition mainly depends on bottom type. 

Targets of the interdisciplinary expedition to the Onega Bay on board R.V. “Professor Vladimir Kuznetsov” (Spiridonov V.V.) …… …………………. …… ……….. ………….

Although the Onega Bay has been extensively covered with biological, in particular benthic sampling from the late 1940s to early 1960s and again in the late 1970s, the south-eastern part of the Bay remained relatively less studied. The aim of the expedition to the Onega Bay undertaken within the INTAS Project 51-5458 “Population and trophic function in shrimp species Crangon allmanni” was investigation of specific conditions of the marine environment and benthic communities in the eastern part of the Onega Bay which represents one of the fragments of the distribution range of the reddish sand shrimp Crangon allmanni in the White Sea and the collection of representative samples for genetic and trophologic analysis. Besides of this observations on distribution of sea birds in particular marine ducks were conducted for which the Onega Bay is the key nesting and migration area. 

Brief review of the history of marine biological and bio-ocenographical research in the Onega Bay of the White Sea (Spiridonov V.A.)
The state of knowledge in benthic studies of Onega Bay is briefly discussed in the paper. The paper contains the references to almost all benthic studies previously published for the Onega Bay and the references to unpublished archival sources. More then hundred years of benthic studies of the area provide a good background for comparison of the communities’ dynamics and structural changes. 
Chronicle of field work and some rersults of the hydrobiological and oceanological investigations on board R.V "Professor Vladimir Kuznetsov" in July 2006 (V.A Spiridonov, E.Yu. Solyanko, V.O. Mokievsky) 
The expedition to the Onega Bay was undertaken within the INTAS Project 51-5458 «Population and trophic function in shrimp species Crangon allmanni».
The work was conducted from 14 to 16 July 2006. First stations were selected near the coast of Onega Peninsula off Lyamtsa village where in the beginning of the last century the expedition on the hydrographic vessel “Lieutenant Skuratov” made abundant collection of Crangon allmanni. Besides of this we based our selection on physiographic comparison of the eastern part of the Onega Bay with the Gorlo Strait of the White Sea where the expedition on R.V. “Kartesh” confirmed in 2004 regular occurrence of C. allmanni. We found there this the species at the very first station and the survey in the area continued. As a result three transects were performed: two towards the Lyamtsa coast and one across the south-eastern part of the Onega Bay towards the mouth of Onega River. C. allmanni was found throughout the area at all but one station. In a total 20 stations were performed. Total collection includes 12 samples gathered by an epibenthic trawl, 41 samples taken by a Van Veen grab at 11 stations, 30 CTD casts and 3 video records using a portable ROV “Gnom”.

Preliminary results indicate some characteristic patterns in oceanography (rapid change of the water column properties within the tidal cycle; strong near bottom currents), sedimentology and lithodynamics (dominance of sandy sediments) and benthic communities. Abundance of meiobenthos ranged between 256 and 434 ind/10 cm2 and was generally lower than average abundance of the upper sublittoral meiobenthos in the respective latitudes of North Hemisphere. Macrobenthic communities belonged to several types associated with particular sediments and were characterised by distinct dominance of particular bivalve and cirripedian species. In the very south-eastern corner of the Onega Bay most of these species that according to historical data were dominant in 1952 were still present in abundance in 2006.

The survey conducted in the south-eastern part of the Onega Bay was not a routine survey with regard to its planning and design. In the process of stations selection we looked at the historical data on the occurrence of Crangon allmanni and focused at the environmental conditions and benthic communities within the area of the species’ occurrence. Over the most part of the studied area C. allmanni was the only occurring decapod species so that it served as an indicator for certain types of biotopes and ecosystems. Taking into account that the south-eastern part of the Onega Bay remained until the present expedition the least studied part of the Bay and, that within a very short period significant amount of data was obtained, one could conclude that the approach applied to the survey design had been fully justified.

Oceanographic observations during the cruise of R.V. “Professor Vladimir Kuznetsov” to the south-eastern part of the Onega Bay of the White Sea (V.V. Kremenetskiy)
Oceanographic observations during the cruise of R.V. “Professor Valdimir Kuznetsov” to the Onega Bay of the White Sea aimed at characterization of the environmental conditions of the bottom fauna. CTD casts at anchored stations repeated within 0.5 – 15 hours showed high variability of the vertical structure of water adjacent to the Onega Peninsula influence by the discharge of Onega river and the propagation of the tidal wave. In deeper areas off Lyamtsa Village Coast (depth up to 30-35 m) changes of thermo-haline characteristics of the upper mixed layer and the position of a piknocline take place in the course of the tidal cycle and often within a short time. In shallower areas (depth of 12-15 m or less)  the water column is mixed up to bottom but its characteristics vary in space in time. Depending on the distance from the mouth of Onega river temperature varies from 12.5  to 17 ºС and salinity from 21.7 to 25.6 ppt.
Bottom relief and sediments distribution in shallow part of Onega Bay (N.V.Shevchenko)
The studies were conducted during cruise of R.V. “Professor Vladimir Kuznetsov” in Jyly 2006. Sediment composition and bottom relief are described at the shallows of Lyamtsa coast of Onega Bay of the White Sea for the area between Chesmensky and Kamenny Capes. The description is based on side-scan sonar survey, analysis of bathymetry charts and bottom sampling. The regularities in sediment composition of different grain sizes were found and attributed to different forms of relief. Thus, the better sorting of sediments was found fare offshore at the depths exceeds 10 m on elevated patches of the bottom. The similarity in sediment distribution on two profiles (off Lyamtsa village and off Kamennyi Cape) allows the extrapolation of the results on the area in between. 
Macrobenthos biomass and communities in the south-eastern Onega Bay of the White Sea (A.V. Rogacheva)
Benthic macrofauna was examined in 40 quantitative samples collected using a Van-Veen grab (0.1 m2) at 10 stations in the south-eastern Onega Bay in July 2006 during the cruise of R.V. “Professor Vladimir Kuznetsov”. In a total 166 taxa were identified and counted.  Number of species per sample varied from 8 to 42. The upper subtidal flats are populated by an assemblage of seston feeders and deposite feeders dominated by bryozoan Flustra foliacea and polychaete Ophelia limacina. The biomass is low (4.5 g m-2 in average). The break of subtidal flats and the upper of coastal slope where the speed of tidal and permanent currents is supposed to be maximum are populated by a seston feeders community dominated by Arctica islandica, Clinocardium ciliatum and hydroids. This community has a relatively high biomass (328 g m-2 in average). On the coastal slope wherever coarse sediment material is present a sessile seston feeders community of Modiolus modiolus and Verucca stroemia is developed (average biomass 364.3 g m-2) A deposite feeders community dominated by Nuculana pernula and Pectinaria koreni (biomass 102,9 g m-2) was found at one of the deep stations as well. Spatial pattern of benthic communities indicate close association with particular forms of bottom topography and local hydrodynamic conditions.
