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New scientific results

Geochemical proxies in bottom sediments

 The first data on partition of about twenty chemical elements (including rock-forming elements
and heavy metals) in long columns of bottom sediments (up to 460 cm) from Northern Atlantic
Ocean have been obtained. Down the core, a rhythmic alternation of high and low concentrations
of rock-forming Al, Fe, Si and Ca was recorded that was caused by change in sedimentary material
supply in dependence on conditions of sedimentation in glacial and interglacial periods (Figure 8).
Variations in the Al, Fe, Si, V, Cr, Zn, Zr, and Ti vertical distribution were in the opposite order with
the  Ca  changes  (main  element  of  carbonate  foraminifera-coccolithophorid  sediments).  On  the
other hand, synchronous Ca and Sr variation was recorded down the core (R2 = 0.79) which was
opposite to Si/Al ratio. The Sr/Ca ratio could serve a geochemical proxy of climate change: glacial
periods (δ18O) are characterized by minimal Sr/Ca values, interglacial - by high Sr/Ca, Rb/Sr ratios
[Wien et al., 2005]. According to our data, the variation relationship of Sr/Ca in sediments St. 3378
correspond to MIS 1–6 [Novichkova et al., 2017; Demina et al., 2017].

 New micropalaeontological and geochemical data were obtained from the eastern part of the
Kara  Sea.  Core  AMK-5240 was formed during  the Holocen at  the  central  part  of  the  Voronin
Trough.  The  bottom  of  the  Voronin  Trough,  further  north  is  covered  with  diamicton  and  has
numerous erosional bedforms, indicating a streamlined flow of grounded ice along the trough after
Last Glacial Maximum [LGM; Polyak et al., 2008]. The core section is represented by silty clay with
carbonate content from 0 to 8%. The amount of biogenic material (opal, CaCO3 and organic matter)
varies from 0.6 to 1.8% (Figure 9). According to our reconstructions, the period of 11–12 ky BP is
characterized by the increased influence of  the pra-Yenisei  river.  In this  period,  CD-ratio (ratio
between freshwater and marine species) and Si/Al, Ti/Al (as indicator of terrigenous coarse-grained
sediment) rise up. The optimum Holocene conditions is reconstructed for the period of 9–11 ky.
The “warm-water” North Atlantic dinocyst species were appeared and Corg was increased more
than 1.5% [Novichkova et al., 2018].

Suspended particulate matter and trapped material

 The role of zooplankton in the vertical mass flux in the Kara and Laptev seas was studied during
cruise  63th of  the  RV  Akademik  Mstislav  Keldysh in  August–October  2015.  Mass  fluxes  were
estimated using sediment trap samples.  The maximum values of  the total  vertical  flux  (19600
mg·m⁻²·day⁻¹) and particulate organic carbon (POC) flux (464 mgC·m⁻²·day⁻¹) were measured close
to the Lena River Delta in the Laptev Sea. In the Kara Sea, the total flux (80–2700 mg·m ⁻²·day⁻¹)
and the POC flux (17–130 mgC·m⁻²·day⁻¹) were substantially higher than the estimates published
earlier. The fecal pellet flux varied from 2 to 92 mgC·m⁻²·day⁻¹ and made up 4–190% of the total
organic carbon flux. The mineral composition of fecal pellets largely mirrored that of suspended
particulate  matter.  Clay  minerals  in  the  fecal  pellets  were  more  abundant  than  in  particulate
matter in the areas with noticeable freshwater impact. The flux of zooplankton carcasses varied
from 0.1 to 66.4 mgC·m⁻²·day⁻¹ and made up 0.2–72% of total POC flux. The results are discussed
in relation to the abundance and composition of zooplankton, the concentration and composition
of suspended particulate matter, hydrophysical conditions, and methods of sample preparation for
analysis [Dritz et al., 2017].



Figure 8. Geochemical proxies in AI-3378 sediment core at the Snorry Drift (2192 m depth), eastern slope of
the Reykjanes Ridge, North Atlantic, 49th cruise of RV Akademik Ioffe.  Yellow is marked by warm marine
isotope stages, dark yellow – the warmest one (Holocene MIS 5e) [Novichkova et al., 2017; Demina et al.,
2017]. IRD – ice-rafted debris; MIS – marine isotope stage.
 

Figure  9.  Micropalaeontological  and  geochemical  proxies  in  AMK-5240  sediment  core  collected  in  the
Voronin Trough, eastern part of the Kara Sea [Novichkova et al., 2018, in press], 63 th cruise of RV Akademik
Mstislav Keldysh.  



 Role of zooplankton in the organic matter flux was studied in the Kara and Laptev seas
using  sediment  traps  in  the  course  of  cruise  63th of  the  RV  Academic  Mstislav  Keldysh
research vessel  in August–October 2015. The values of the total  flux and that of organic
matter were at least an order of magnitude higher than those obtained before the 2000s. A
hypothesis is proposed on an increasing influence of the river runoff on the Kara Sea area
under  climatic  changes.  Zooplankton  contribution  into  Corg flux  varied  broadly,  averaging
50%. The highest flux values and contribution of zooplankton in them (up to 96%) were
recorded in the frontal (gradient) zones [Pasternak et al., 2017].

 In studying the sedimentary process in the White Sea, we managed to combine short-
term  expeditions  on  the  stations  with  stationary  continuous  year-round  study  of  the
environment throughout the water column (surface–bottom): by moorings – automatic deep
observatories for sedimentation (ADOS) with simultaneous study of bottom sediments, i.e.,
to study the data from the natural environment and climate recorder in the range from a few
years (AGOS) to hundreds and thousands of years ago to the present (Figure 10).

Figure 10. Location of all-year moorings (ADOS) with the points of analysis of fluxes (absolute mass)
in the surface layer of bottom sediments in the White Sea (the sedimentation rates by 210Pb and 137Cs
are recalculated into absolute mass [Novigatsky et al., 2018].

Our data on the long-term monitoring of the concentration of suspension (Figure 11a) and
flux of the particulate sedimentary material (Figure 11b) clearly indicate stable year-round
nepheloid layers in the White Sea. In addition, the scheme (Figure 11b) shows the area of
ultrarapid sedimentation of the marginal filter of the Severnaya Dvina River, which is clearly
observed in the water column (Stations b-4а and 1413), as well as in the surface layer of
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bottom sediments (Stations 44 and 78).

The  quantitative  transition  of  particulate  forms  of  sedimentary  material  into  the
concentrated  forms  follows  a  linear  dependence  with  the  local  maximum  in  the  deep
nepheloid layer. Areas of ultrarapid sedimentation, namely marginal filters (Severnaya Dvina
River  and  others),  are  distinguished.  The  long-term  data  on  the  concentration  of  the
suspension and fluxes of particulate sedimentary material clearly distinguish the stable year-
round nepheloid layers as well [Novigatsky et al., 2018].

Figure 11. Data of long-term studies in the White Sea: (a) vertical distribution of mass concentration
of suspended particulate matter; (b) linear dependence of vertical fluxes of sedimentary material on
the depth (ADOS data). Dashed lines show the area of avalanche sedimentation (alluvial fan) for the
Severnaya Dvina River [Novigatsky et al., 2018].

 Investigations of the suspended particulate matter along the latitudinal transect 59°30' N
from Great Britain to Greenland were carried out in the 49 th cruise of the RV Academik Ioffe.
The concentrations of suspended matter along the transect were low, increasing from 0.24 to
1.07  mg/L  in  the  surface  layer  (0–5  m),  from  0.24  to  0.99  mg/L  in  the  pycnocline
(thermocline) zone and appreciably decreasing to the bottom layer, from 0.10 to 0.56 mg/L.
The isotopic composition of the organic carbon of the suspended matter was determined in
18 samples. The values of  δ13C-Corg vary from –17 to –24.6‰. Judging by the chlorophyll  a
content, isotopic composition and remoteness of water masses from the coast, the carbon of
the suspended particulate matter is mainly represented by autochthonous organic matter of
phytoplankton  origin.  The  presence  of  the  suspended  particulate  matter  with  a  heavy
isotopic composition in the surface layer of the water column can serve as a proof of the
current processes of phytoplankton blooming. In this case, the differences in the intensity of
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these  processes  can  be  observed,  creating  a  mosaic  picture  of  blooming  even  within  a
distance of 150 miles [Politova et al., 2018].

Dissolved metals and biogenic elements

 A  detailed depth  concentration  profiles across  the  redox  zone  and the  upper  part  of
anoxic  zone  of  the  Black  sea  were  obtained  for  dissolved  molybdenum,  vanadium  and
tungsten  (Figure  12).  Both  dissolved  (<0.45  μm)  and  sum  of  dissolved  and  particulate
fractions were examined for this elements. In the redox zone with a hydrogen sulfide content
of ~7 μM, the molybdenum drastically decreases, probably due to scavenging of Mo(VI) in
form of  thiomolybdate  ion on sinking  particles  of  sulfides  with subsequent  reduction to
Mo(IV).  The  concentrations  of  V  and  W  are  influenced  by  their  scavenging  onto  Mn
oxyhydroxides which are present in the oxygen deficiency zone. Reductive dissolution of Mn
oxyhydroxides  in  the  upper  part  of  the  anoxic  zone  leads  to  the  increase  in  V  and  W
concentrations. It is shown that particulate fraction of the studied elements is too small to
significantly affect their bulk concentrations. The release of vanadium into dissolved state
due to the Mn (and Fe) oxyhydroxides dissolution is about 70–75%, and 25–30% is scavenged
onto  precipitated  sulfide  particles.  Tungsten  completely  returned  into  solution  after
dissolution  of  manganese oxyhydroxides,  as  evidenced by its  strong correlation with the
dissolved Mn. Based on the concentrations of these elements, their budget in the Black Sea
was calculated [Rimskaya-Korsakova et al., in press].

Figure 12. Detailed depth profiles of Mn, Mo, W, Fe, V and P concentration across the redox zone and
the upper part of anoxic zone of the Black Sea [Rimskaya-Korsakova et al., in press].
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 The results of the first two years of work in the frames of the project “Observatory –the
Marginal Filter of Severnaya Dvina River” (the White Sea, Arctic) are presented. The main
aim  of  this  project  is  the  regular  investigations  of  sedimentological,  geochemical  and
biological processes in the marginal filter zone of the Severnaya Dvina River in its lower flow
and its marginal filter (MF).  The MF is the river – sea mixing zone which is the natural trap
for all kinds of dissolved and particulate material on its way from continent to sea or ocean.
This paper is devoted to the results of determination of the dissolved mineral forms of N, P
and Si.  

The samples of surface water were taken every month during two years in two points – in
the Arkhangelsk city (Yacht-club) and in the port Economya. In the MF the samples were
taken two times in a year – in spring immediately after the ice coming off and in the period
of  low  water  in  August.  Water  was  filtered  through  the  Nuclepore  filters  at  the  day  of
sampling and the nutrient elements were determined by the generally accepted methods. 

The results show that concentrations of nitrites, nitrates, phosphates and silica are greatly
changed  in  seasons  and  between  years.  The  ratios  between  maximum  and  minimum
concentrations during two years of observations were in a range 11–16 for NO2-N, PO4-P and
Si, and especially great for NO3-N– up to 620. A comparison with the typical for World Rivers
concentrations have shown that concentrations of nitrites and phosphates were in 2–3 times
higher than global ones, concentrations of nitrates were close to global level and silica only
was approximately in 1.4 times lower the global concentration. The correlation  between
molar ratios of N/P, Si/P and Si/N (Redfield ratios) have shown that N only was the limiting
factor for normal activity of phytoplankton in the ecosystem of the lower flow of the river.
The concentrations of the elements in the MF zone were determined in the whole range of
salinity from river waters up to sea waters. It was found that at high water in spring the time
of water existence in MF was much lower than in period of low water. This time was not
enough for normal development of biochemical processes which provided influence on the
concentrations  and  forms  of  elements  in  the  MF  zone.  At  low  water  in  August  the
dependences of the concentrations from salinity begun to be more complicated and variable.
The works in the frames of this project are continued [Gordeev et al., 2018].

Aerosols, snow and black carbon

 In order to better understand the chemical composition of snow and its impact on surface
water hydrochemistry in the poorly studied catchment area of the Kara Sea in the Western
Siberia Lowland (WSL), the surface layer of snow was analyzed [Shevchenko et al.,  2017].
Sampled were collected in February 2014 across a 1700 km latitudinal gradient from Tomsk
to Ob River estuary (ca. 56.5 to 68° N). We aimed at assessing the latitudinal effect on both
dissolved  and  particulate  forms  of  elements  in  snow  and  quantifying  the  impact  of
atmospheric input to element storage and export fluxes in inland waters of the WSL (Figure
13). The concentration of dissolved + colloidal (< 0.45 µm) Fe, Co, Cu, As and La increased by
a factor of 2 to 5 north of 63° N compared to southern regions. The pH and dissolved Ca, Mg,
Sr, Mo and U in snow water increased with the rise in concentrations of particulate fraction
(PF).  Principal  component  analyses  of  major  and  trace  element  concentrations  in  both
dissolved  and  particulate  fractions  revealed  two factors  not  linked  to  the  latitude.  A
hierarchical cluster analysis yielded several groups of elements that originated from alumino-
silicate  mineral  matrix,  carbonate  minerals  and  marine  aerosols  or  belonging  to  volatile
atmospheric heavy metals, labile elements from weatherable minerals and nutrients. The
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main sources of mineral  components in PF are desert and semi-desert regions of central
Asia. Therefore, the present study demonstrates significant and previously underestimated
atmospheric input of many major and trace elements to their riverine fluxes during spring
floods.  A  broader  impact  of  this  result  is  that  current  estimations  of  river  water  fluxes
response to climate warming in high latitudes may be unwarranted without detailed analysis
of winter precipitation [Shevchenko et al., 2017].
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Figure  13. Particulate  matter  concentration  in  melted  snow (mg/l)  from Tomsk  city  to  Ob  River
estuary [Shevchenko et al., 2017].
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Figure 14. The ratio of  mean dissolved flux of rivers  in  3 latitudinal  zones in the Ob’ River  catchment to the stock of snow dissolved fraction
[Shevchenko et al., 2017].
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 Almost all-around-year sampling of aerosols is being carried out over the northwestern
coast of the Kandalaksha Bay (White Sea, Arctic). High-volume aerosol sampler is equipped
with impactor allowing to collect aerosols of two size fractions: 2.5–10 and <2.5 μm. Trace
elemental  composition  of  both  aerosol  fractions  was  studied  using  ICP-MS with  Agillent
7500. Almost all elements concentration is an order of magnitude larger in coarser aerosols
than in PM2.5 in summer aerosols.  The highest portion of concentrations related to fine
aerosols is obtained for Bi, Cd, Pb. Content of  lithogenic elements (Sr, Rb, La etc.) in fine
matter (PM2.5) was up to 7–8%. Relative enrichment for  V,  Cu, Ni,  Cd,  Pb, Bi  related to
Earth’s crust in fine fraction was 2–10 times higher than that in coarser fraction (Figure 14)
[Starodymova et al., 2018]. 

Figure 14. Concentration of Cu in aerosols in the coastal area of the Kandalaksha Bay (White Sea,
Arctic), collected in summer 2016 [Starodymova et al., 2018].

 Short-lived climate forcers have been proven important both for the climate and human
health. In particular, black carbon (BC) is an important climate forcer both as an aerosol and
when deposited on snow and ice surface because of its strong light absorption. Results of
measurements of  elemental  carbon (EC;  a  measurement-based definition of  BC)  in snow
collected  in  catchment  areas  of  the  western  Russia  Arctic  seas  (western  Siberia  and
northwestern  European  Russia)  during  2014,  2015  and  2016,  have  been  summarized
together with colleagues from Norwegian Institute of Air Research (NILU) [Evangeliou et al.,
2018]. The Russian Arctic is of great interest to the scientific community due to the large
uncertainty of emission sources there. We have determined the major contributing sources
of  BC  in  snow in  western Siberia  and northwestern European Russia  using  a  Lagrangian
atmospheric transport model. For the first time, we use a recently developed feature that

10



calculates deposition in backward (so-called retroplume) simulations allowing estimation of
the specific locations of sources that contribute to the deposited mass. EC concentrations in
snow  from  western  Siberia  and  northwestern  European  Russia  were  highly  variable
depending on the sampling location. In the northwestern European Russia the major sources
were transportation activities and domestic combustion in Finland [Evangeliou et al., 2018].
 The data on the distribution of atmospheric black carbon (BC) in the marine boundary
layer of the North Atlantic and Baltic, North, Norwegian, Barents, White, Kara, Laptev and
East  Siberian  seas  from the  68th and  69th research cruises  of  the  RV  Akademik  Mstislav
Keldysh since June 25 to September 30, 2017 are processed and interpreted. During some
parts of the cruises, air  masses arrived from background areas of high latitudes, and the
measured BC concentrations were low. During other parts of the cruise, air masses arrived
from industrially  developed areas  (mainly  in  the area  of  the Baltic  and North  seas)  and
regions  with  gas  flaring  (the  Kara  Sea  region)  with  strong  BC  sources,  and  this  led  to
substantially  enhanced  measured  BC  concentrations.  Model-supported  analyses  are
currently performed to use the measurement data for constraining the emission strength in
these areas [Shevchenko et al., 2017].

 We examine the decadal (2001–2010) regularities in the processes of distant transport of
air masses and heavy metals (HM) to five locations in the North of the European territory of
Russia. The spatial and seasonal differences in these processes are considered. We use the
back trajectories statistical method for the transport of air masses, and a model description
of the distant transport of HM on submicron aerosol particles. The study revealed the most
significant  sources  of  HM  metals  in  different  seasons  for  different  regions,  namely  the
industrial  centers  of  Murmansk  and  Arkhangelsk  oblasts,  as  well  as  the  more  distant
Sverdlovsk, Leningrad and Vologda oblasts,  and the cities of Kirov, Perm and Norilsk. The
mean  indicators  of  anthropogenic  environmental  pollution  in  the  background  areas  of
Murmansk  and  Arkhangelsk  oblasts  at  a  large  distance  from  the  emission  sources.  The
estimates  obtained for  lead  and cadmium are  in  a  reasonable  agreement with  available
measurements. It is shown that it is only with high winter-summer ratios of anthropogenic
HM  concentration  (higher  than  170,  which  corresponds  to  about  50%  of  cases)  that
anthropogenic impacts on the environment in a warm season can be neglected in the areas
under consideration. Otherwise 14 to 45% of the anthropogenic annual flow of HM from the
atmosphere can be deposited on the snow-free surface of soils and water bodies. It is found
that a combination of the effectivenesses of sources and sinks during the distant transport of
HM leads to uneven pollution of the territory under consideration, and this must be taken
into account when selecting so-called background (low-pollution) areas separately for each
pollutant involved [Vinogradova et al., 2017b].

 Interannual variations in the level of anthropogenic contamination of the surface air in the
northern areas of Russia are studied, which are related to a change in the direction of air
mass transport. To estimate the state of anthropogenic environmental contamination in the
north of Russia, concentrations of seven chemical elements (Pb, Cd, As, Zn, Ni, Cr, and Cu),
conventionally called  heavy metals  (HMs) below, were calculated in the surface air of the
sites under study (Fig. 9). The transport of air  and heavy metals to four sites located on
territories of nature reserves on the coast of the Arctic Ocean (from the Kola Peninsula to a
delta of the Lena River) in winter (January) and summer (July) is analyzed for 2000–2013.
Indices  of  atmospheric  circulation  and  data  on  the  emission  of  pollutants  into  the
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atmosphere in cities and regions of Russia are involved in the analysis. Concentrations of
seven heavy metals in the surface air are evaluated in the Arctic regions under study and
their  interannual,  spatial,  and  seasonal  variations  are  discussed.  A  strong  interannual
variability of atmospheric circulation differently influences the variations in the atmosphere
contamination with different anthropogenic heavy metals in various areas of the north of
Russia. The concentration ratios of heavy metals under study are different for each site in
different  years.  The  interannual  and  seasonal  variations  in  the  contamination  level  have
maximum values for heavy metals arriving from most distant sources. Thus, the results of
measuring the content of anthropogenic contaminants in the air of reference areas during
one  season  or  even  one  year  should  not  serve  a  basis  for  long-term  conclusions  and
forecasts. It  would be also unjustified to make general  conclusions on the contamination
level of the environment from observation results for only one contaminant and/or only at a
single site [Vinogradova et al., 2017a].

Fig. 9. Location of research sites of anthropogenic contamination of the surface air on the
coast of the Arctic Ocean  [Vinogradova et al.,  2017a].  Kol  –  Kola Peninsula,  NZ – Nenets
Nature Reserve, GZ – Gydan Nature Reserve, ULZ – Ust-Lenski Nature Reserve [Vinogradova
et al., 2017a].

 The first data on the concentrations, fluxes, and mineral and chemical compositions of
aerosols from the near-water surface layer of the Caspian Sea are studied. It is shown that
the aerosol fluxes onto the sea surface are comparable to the fluxes of a lithogenic substance
in  a  water  column.  The  mineral  and  chemical  compositions  of  aerosols  depend  on  the
carrying air masses that pass through different regions. The coefficients of enrichment of
aerosols  with  chemical  elements  relative  to  the  upper  lithosphere  and  their  correlation
relationships are studied [Lisitzin et al., 2018].

Isotopic proxies, methane and biogeochemical processes 

 The data on the isotopic composition of particulate organic carbon (δ13СPOC) in the Caspian
Sea water in  summer–autumn 2008,  2010,  2012,  and 2013 are  first  studied.  These data
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allowed as to reveal the predominant genesis of organic carbon in suspended particulate
matter of the active seawater layer (from 0 to 40 m). The δ13СPOC = –27‰ (PDB) and δ13СPOC =
–20.5‰ (PDB) values were taken as the reference data for terrigenous and planktonogenic
organic matter, respectively. Seasonal (early summer, late summer, and autumn) variations in
the composition of suspended particulate matter in the active sea layer were revealed. A
shift of  δ13СPOC towards greater values was seen in autumn (with a slight outburst in the
development  (bloom)  of  phytoplankton)  in  comparison  with  summer  (with  large
accumulations and an extraordinary phytoplankton bloom confined to the thermocline area).
The seasonal dynamics of autochthonous and allochthonous components in the suspended
particulate matter of the Middle and Southern Caspian Sea was studied with the use of data
on the concentration of particulate matter and chlorophyll a, the phytoplankton biomass and
the POC content [Kravchishina et al., 2018].

 An area of cold methane seeps at the bottom of the Laptev Sea was investigated. High
rates  of  methane  oxidation  were  revealed  in  the  sediments  and  in  the  water  column.
Anaerobic methane oxidation carried out by the ANME-2 a/b consortium was coupled to
sulfate reduction. Bacteria of the genera Sulfurovum and Arcobacter were the agents of the
sulfur cycle. Methane unconsumed in the sediments diffused into the near-bottom water,
where it was oxidized by methanotrophic bacteria. Methanotrophic activity was essential for
development  of  symbiotrophic  tubeworms  of  the  upper  sediment  layers,  which  were
responsible for the process of bioturbation [Savvichev et al., 2018].

 Integrated studies on the hydrochemistry and water column rates of microbial processes
in the eastern part of the Black Sea along a standard 100-miles transect off Gelendzhik city
from the coast to the central part of the sea at water depths of 100–2170 m show that a
series of warm winters and the absence of intense convective winter mixing resulted in a
relatively  low content of  suspended particulate matter  (SPM),  particulate organic  carbon
(POC),  and  nutrients  in  the  water  column  in  March  2009.  The  relatively  high  SPM
concentrations  and  the  presence  of  isotopically  light  POC  at  the  offshore  station  are
indicative  of  the  supply  of  terrigenous  material  from  land  and  low  contributions  of
phytoplanktonic organic matter to the composition of SPM. This may explain the low rates of
biogeochemical processes in the water column near the coast. The surface layer at deep-
water  stations  is  dominated  by  isotopically  heavy  phytoplanktonic  organic  matter.  This
suggests that the supply of terrigenous material from land was insufficient in offshore deep-
water  areas.  Therefore,  warm  winters  and  insufficient  nutrient  supply  do  not  prevent
photosynthesis  in  the  photic  layer  of  the  deep-water  zone,  which  generates  organic
substrates for heterotrophic aquatic communities. The results of isotopic analysis of POC,
measurements of the rates biogeochemical processes, and the hydrochemical characteristics
of the water column can be used to determine the nature and seasonal variability of the POC
composition.

In  the  anaerobic  zone  of  the  water  column,  below  the  redox  zone,  the  methane
concentration increased irregularly to a depth of 600 m and remained constantly high below
this depth. The increase in methane concentrations is associated with the acceleration of
methane production and supply of  methane from the bottom by diffuse  leakage and/or
seepage.

In the aerobic zone, the rate of methane production was highest in the surface layer of
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the  water  column with  a  high  Corg content.  In  the  anaerobic  zone,  the  highest  rates  of
methane  production  are  confined to the  upper  boundary of  the  redox  zone,  where the
largest amount of dead phytoplanktonic organic matter precipitates out of the photic layer
[Rusanov et al., 2018].
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Cruises GEOTRACES-related

 The 68th cruise of RV Akademik Mstislav Keldysh became a continuation of the long-term
research program of IO RAS in two main directions: 15-year hydrophysical monitoring in the
North Atlantic at 59.5° N (a contribution to the Russian CLIVAR and WORLD OCEAN Research
Programmes); a comprehensive study of the sedimentation system of the North Atlantic and
the Arctic bordering it, resumed in 2015 and conducted on a regular basis to the present.
Principal  Scientist  of  the cruise  was Ph.D.  Marina  Kravchishina  (IO RAS). The cruise  was
divided into two parts: i) interdisciplinary studies in the North Atlantic along 59.5° N (29 June
– 16 July 2017); ii) a  linked study of the conditions and processes of sedimentation (resent
and past) with an assessment of the vertical fluxes of suspended matter and pollutants in the
Norwegian Sea and Barents Sea (July 18 – August 19, 2017) (Figure 16). The researches in the
expedition will contribute to the study of key processes occurring in the interaction area of
the North Atlantic and the European part of the Arctic.
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Figure  16. The  route  of  the  68th  cruise  of  RV  Akademik  Mstislav  Keldysh  (from  Kaliningrad  to
Arkhangelsk), June–August 2017: North Atlantic 59.5° N, Norwegian Sea, Barents Sea.

 The 69th cruise of RV  Academik Mstislav Keldysh,  from August–October 2017,  Principal
Scientist  was Prof. Mikhail Flint (IO RAS) (Figure 17). The main goal of the  researches was
multidisciplinary studying of the Siberian Arctic ecosystems: Kara Sea, Laptev Sea and East-
Siberian Sea.

Figure 17. The route and sampling sites of the  69th  cruise of RV Akademik Mstislav Keldysh, June–
August 2017: Kara, Laptev and East-Siberian seas. 
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 The  101th cruise  to  the  Black  Sea  of  the  RV  Professor  Vodyanitsky,  December  2017.
Principal Scientist  of geological researches was Ph.D. Alexey Klyuvitkin (IO RAS) (Figure 18).
The related studies of suspended particulate matter trapped material and upper sediment
layer for revealing the sedimentation processes and early diagenesis.

Figure 18. The route of the 101th  cruise of RV Professor Vodyanitsky and sampling sites in the Black
Sea, December 2017. 

Outreach activities 

 Obukhov  Institute  of  Atmospheric  Physics,  Russian  Academy  of  Sciences (IAP  RAS) is
involved in GEOTRACES-related activities in Russia on aerosol researches in Arctic.

Other activities

 Black  carbon  researches  are  conducted  by  Shirshov  Institute  of  Oceanology,  Russian
Academy of Sciences (IO RAS) together with  Norwegian Institute of Air Research in the
frame of activity of AMAP expert group on short-living climate forcers (SLCF).

 IO  RAS  collaborated  with  University  of  Southern  Mississippi  in  studying  of  barium
geochemistry in water and bottom sediments. The samples were collected in the Barents
Sea.

 IO RAS collaborated with Institute for Chemistry and Biology of the Marine Environment
(ICBM, University of Oldenburg) in studying neodymium isotopes in bottom sediments
collected in the Barents Sea.

 IO  RAS  and Geosciences  Environment  Toulouse  (University  of  Toulouse) conduct  joint
researches of trace metals in snow, lichens and river suspended matter in Arctic. 

 IO RAS cooperated in organic geochemistry research and radiocarbon dating of sediment
cores from the Norwegian Sea with Institute of Ocean Research (Peking University).

Submitted by Marina Kravchishina (kravchishina@ocean.ru) .
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