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 1.    ( )  
 ( )  1536 (  ) 

  Mn Fe Mn/Fe Co Ni Cu Zn 
 1536 (240–250) 17.4 5.5 3.2 1482 8350 2172 854 
 1536 (320–330) 17.0 6.1 2.8 1429 7592 2108 668 
 1536 (360–370) 23.0 4.2 5.5 839 9300 2152 909 
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Ru Pd Ir Pt Au 
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 1536 (320–330) 11.9 2.6 7.0 242 0.6 
 1536 (360–370) 5.7 2.4 8.9 211 0.8 

, . 0 9 2.1 3.3 161 0.3 
, . 418 19 1.1 3.3 174 <0.17 
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The first data were obtained on distribution PGE (Ru, Pd, Ir, Pt) in manganese 
micronodules. The studied micronodules are enriched in PGE to a greater extent than the 
nodules of the same station. It was shown that the micronodules had a hydrogenic origin, 
which explains the accumulation of PGE.  
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Using the example of gas geochemical studies of modern bottom sediments on the 
continental shelf of Vietnam, the ratio of regional and local patterns in the distribution of 
hydrocarbon and non-hydrocarbon gases is shown. 
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Moissanite is a rare mineral of the class of natural carbides with the composition SiC 
(silicon carbide). It forms fine, colorless crystals with a diamond sheen. Natural moissanite 
is found in negligible amounts in some types of meteorites, in kimberlites, in volcanic 
breccia in the northwestern part of Bohemia. Recently, moissanite has also been described 
in felsic volcanic rocks of the Akbastau-Kusmurdinskaya caldera, in pumice stones from 
the Khangar volcano (Sredinny Range, Kamchatka), and in volcanic exhalations within the 
lava field of the Second Cone of the Great Fissure Tolbachik Eruption. We found 
moissanite at the bottom of the Atlantic, in the sulfide ores of the Koralovoye and 
Molodezhnoye ore fields. 
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Murton B.J. Talc-dominated seafloor deposits reveal a new class of hydrothermal 
system // Nature Communications. 2015. V. 6. P. 10150. 
 
During the 41 cruise of the research vessel "Professor Logachev" (2020), at two new active 
ore fields: Molodezhnoye and Koralovoye, near-ore talc metasomatites formed from 
biogenic carbonate sediments overlapping outcrops of gabbro-peridotite rocks were raised. 
Metasomatites are represented by solidified fragments and loose clay-like formations. 
They contain nesting dissemination of sulphides of predominantly copper composition and 
numerous foraminiferal relics. The saturation of individual samples of talc metasomatites 
with sulfide dissemination allows them to be classified as disseminated ores. 
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During the 41st cruise of the Research Vessel "Professor Logachev" (2020), two new 
active ore fields were discovered: Molodezhnoye and Koralovoye. Both fields are confined 
to the outcropping of the gabbro-peridotite massif, partially overlain by loose biogenic 
carbonate sediments. Young basalts are also slightly developed here. A feature of the 
sulfide ores of these fields is that they are represented both by the pipes of black smokers 
and by small buildings in biogenic carbonate sediments. In addition, near-ore talc-opal 
metasomatites developed over biogenic carbonate sediments were raised. 
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1. McArthur J.M., Howarth R.J., Shields G.A. Strontium Isotope Stratigraphy // 
The Geologic Time Scale 2012 / Eds. Gradstein F.M., Ogg J.G., Schmitz M., Ogg 
G. Amsterdam: Elsevier, 2012. P. 127–144. 
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The age according to the method of strontium isotope chemostratigraphy and the isotopic 
composition of neodymium were determined in the teeth enamel found in the nuclear part 
of the 9 samples of Fe-Mn nodules in the Cape Basin. It was shown that the distribution of 
the 87Sr/86Sr value is homogeneous along the tooth and is not subject to changes in 
diagenesis. The age of the nodule nuclei ranged from 5 to 24 Ma. The distribution of 
neodymium isotopes in enamel is determined by the evolution of the REE source. It can be 
homogeneous, if the source is the surrounding bottom water, or change along the tooth, if 
the isotopic composition of the bottom water or pore water changes. 
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ISBA/25/C/WP.1–URL:https://ran-s3.s3.amazonaws.com/isa.org.jm/s3fs-
public/files/documents/25c-wp1-en-advance.pdf (  : 05.09.2021). 
 
Legal and environmental aspects of the availability to move on from exploration to 
exploitation to deep-sea minerals in the Area are analyzed. 
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Determination of the phase composition of the marine 
ferromanganese formations of the Western Pacific using the 
stepwise selective leaching technique 
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The paper considers the chemical-analytical aspects of the Western Pacific 
ferromanganese formation samples preparation by the stepwise selective leaching 
technique to determine their phase composition. The samples behavior with different 
mineral and chemical composition was studied at various stages of sample preparation. 
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The first results of vertical particle flux studies in the hydrothermal sediment system of the 
subpolar area of the Mid-Atlantic Ridge under the influence of hydrodynamic factors 
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On the western continental margin of the Barents Sea in the area of the Sturfjord trough 
were studied carbonate formations in the bottom sediments. Lithological-mineralogical 
and geochemical studies of carbonate formations and host sediments were carried out. It 
was found that the carbonate formations are composed mainly of autigenic carbonate 
minerals (Mg-calcite, aragonite, siderite, dolomite). 
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Mineralogical and geochemical characteristics of ferromanganese crusts from two guyots 
of the Vietnam's continental shelf are presented. Analytical data and occurrence conditions 
of ferromanganese crusts indicate their hydrogenic genesis with a strong influence of the 
terrigenous factor.  
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The data obtained from the results of potassium-argon dating of basalt samples from the 
central part of the Clarion–Clipperton fracture zone indicate a multi-stage volcanic activity 
in the intraplate conditions of the CCFZ and its widest manifestation at the Early-Middle 
Miocene stage.  
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The data for determining the absolute age of basalt samples of volcanic structures from the 
central part of the Clarion-Clipperton zone by various isotopic methods (K/Ar, U/Pb, 
Sm/Nd, Ar/Ar) are obtained, and the results are compared. 
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The chemical and mineral composition of ore-bearing sediments of the Pobeda 
hydrothermal cluster (17°07.45–17°08.7 n. l. MAR) was studied. Zinc minerals, 
represented by zinc phosphates, zinkite, willemite, ganite(?), which are atypical for 
modern oceanic sediments, have been established. 
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 1.80 111 109 2.14 1913 8594 608 3.79 60.25 144 

 1.10 69.93 27.86 1.32 830 3826 324 1.56 29.36 35.66 
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The Tl contents up to 203.5 ppm (49.3 ppm, on average) are detected in marcasite-pyrite 
ores from the Peterburgskoe hydrothermal sulfide field (19°52  N, Mid-Atlantic Ridge). 
Pyrite and marcasite contain higher amounts of Tl (up to 273 ppm). Thallium is mainly 
related to the inclusions of galena and, possibly, tennantite in pyrite, but can also occur in 
an absorbed form related to Fe hydroxides. The presence of Tl in sulfides is especially 
important during possible recovery of ores, since Tl is one of the dangerous toxic 
elements. 
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Geotechnical studies of Fe-Mn crusts and underlying substrates taken from the slopes of 
the Magellan seamounts were carried out. The results obtained can be used to develop 
optimal technologies, machines and mechanisms for underwater mining. 
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The composition of seafloor massive sulfides within ore fields Zenith-Victoria and 
Jubileinoe (Mid-Atlantic ridge) were researched. As a result of comparison the 
mineralogy, geochemistry and isotopic data of SMS deposits two main stages of their 
formation were identified. It is assumed, Last glacial maximum influence on the origin of 
the second stage formation within ore fields Zenith-Victoria and Jubileinoe. 
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The main ore minerals of all layers of cobalt-manganese crusts of the Kotzebue Guyot of 
the Magellanic Mountains of the Pacific Ocean are poorly crystallized, poorly structurally 
ordered Fe-vernadite, Mn-feroxigite. A sufficiently structurally ordered vernadite, located 
mainly in layer I-1 and in a smaller amount in layer I-2, has also been identified as 
goethite. Asbolan-buzerite and bernessite are noted as an impurity. The distribution of 
cations of non-ferrous, heavy and rare-earth metals over the layers of Kotzebue guyot 
crusts indicates their clearly uneven entry into cobalt-rich ferromanganese crusts. 
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For the first time gas hydrate were discovered on the Northeastern Sakhalin slope of the 
Sea of Okhotsk during sea expedition in 1988 according to gas geochemical criteria. Later 
they were studied in many international expeditions. In the course of the study, it turned 
out that gas bubbles with a high methane content are release from the bottom sediments 
into the water along the zones of seismically active faults, which can be easily traced 
acoustically in the form of a flow. 
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Ferromanganese nodules (FMN) of different morphological types from the surface bottom 
sediments of the seas of the Russian Arctic (Barents Sea, Kara Sea, and Laptev Sea) were 
studied. The morphometric and textural-structural characteristics of each type of FMN 
have been established, and their composition has been determined. A primary comparative 
analysis of data on the structure and composition of FMN from different regions of the 
Arctic shelf seas has been carried out. 
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During the 41st cruise of the RV "Professor Logachev" to the Mid-Atlantic Ridge two ore 
fields were identified during the verification of geophysical anomalies-"Molodezhnoye" 
and "Corallovoe". The paper describes the mineral and chemical features of massive and 
veined-interspersed ores. 
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Detailed sampling of the slopes of the Magellan seamounts showed that the covers of 
ferromanganese crusts are composed of two main types of sections, which, in fact, are 
different grades of ore. Information on the composition and localization of various grades 
of ferromanganese ores can be used to develop methods for mining, metallurgical 
processing and enrichment of this type of minerals. 
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1. Sudarikov S., Narkevsky E., Petrov V. Identification of Two New 
Hydrothermal Fields and Sulfide Deposits on the Mid-Atlantic Ridge as a Result 
of the Combined Use of Exploration Methods: Methane Detection, Water 
Column Chemistry, Ore Sample Analysis, and Camera Surveys // Minerals. 2021. 
V. 11. 726. https: doi.org/10.3390/ min11070726  
2. Klein F., Grozeva N.G., Seewal J.S.. Abiotic methane synthesis and 
serpentinization in olivine-hosted fluid inclusions // PNAS. 2019. V. 116.  36. 
P. 17666–17672. 
3.  . .,  . .,  . .  

        
 1,  ,  // :    . 2019. . 2. . 

257–261. 
 
In the bottom waters of the Coral and Molodezhnoye hydrothermal fields discovered 
during the 41st cruise of the R / V Professor Logachev (2020), hydrothermal plumes of 
low- and high-temperature sources were recorded, accompanied by methane anomalies. 
The chemical composition of the tested plumes is characterized by abnormal 
concentrations of Cu, Zn, and Fe at background concentrations of Mn. 
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We present results of a joint Russian-Vietnamese geological, geophysical and 
oceanographic expedition in the South-China Sea (R/V “Academician M. A. Lavrentiev”, 
cruise 88, 2019), which is a part of a series of expeditions under the UN Decade of Ocean 
Science for Sustainable Development.  
Local zones of active degassing have been identified on the Vietnamese shelf. The 
intensity of gas-geochemical anomalies is comparable to similar zones in the Far Eastern 
Seas. For the first time, anomalous methane fields (up to 5000 nl/l) were found in the 
water column of the South-China Sea, which are comparable to anomalies of oil-and-gas-
bearing shelf and the gas hydrate-bearing slope of Sakhalin Island. 
The work was carried out within the framework of the joint Russian-Vietnamese 
Laboratory for Marine Geosciences (V.I. Il’ichev Pacific Oceanological Institute, FEB 
RAS, and Institute of Marine Geology and Geophysics, VAST). 
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Since oil is multicomponent, the question of its biogenic or abiogenic origin cannot always 
be resolved unambiguously. This is confirmed by data on the Kola superdeep core. 
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During experimental studies in the area of a large gas field in the Turkish sector of the 
Black Sea, a kimberlite volcano with a root at a depth of 723 km was discovered and 
responses were recorded at diamond frequencies in the same depth intervals as on the 
known diamond pipes. Another diamondiferous volcano was found in the area of gas seeps 
in the Batumi region.  
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3. Oil seepage an inconvenient truth-NPA seep information - GOM portion. 
https://www.slideshare.net/aeberman/oil-seepage-an-inconvenient-truthnpa-seep-
information-gom-portion-4882401?next_slideshow=1 
 
During frequency-resonance processing of satellite images of local zones of 9 slicks in the 
Gulf of Mexico, volcanic complexes filled with sedimentary rocks of 1-6 groups 
(psephites, psammites, silts, mudstones, clays), limestones, granites and ultramafic rocks 
with roots on depths of 470 km, 723 km and 996 km were detected. Synthesis of oil, 
condensate and gas is carried out within these volcanoes at the border of 57 km. 
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In the area of the Bermuda Triangle, responses from basalts, phosphorus, hydrogen, living 
and dead water were recorded. The upper edge of the basalts was recorded at a depth of 74 
m, and the root of the basalt volcano was identified at a depth of 723 km. On the surfaces 
of 74 m and 0 m, responses from hydrogen were obtained from the upper part of the 
section, which indicates its migration into water and into the atmosphere. 
  



164 

Romanko .E.1, Imamverdiyev N.A.2, Vikentev I.V.3,  
Rashidi B.4, Heidari M.5, Savichev A.T.1, Poleshchuk A.V.1 
(1Geological Institute RAS, Moscow, a-romanko@ya.ru; 2Baku State University, Baku, 
Azerbaijan; 3Institute of geology of ore deposits RAS, Moscow; 4Satrap Resources, Pert, 
Australia, 5 Pars Kani, Tehran, Iran) 
South Caspian Sea – West Baluchestan region, Middle East: 
some data on Alpine magmatism, tectonics and hydrocarbons 
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Keywords: tectonic-magmatic-hydrocarbons (oil-gas) peculiarities, specific regime, 
discussion  
 
A general geological analysis of the region was carried out, indicating the participation of 
the mantle component in many events. It is responsible for the anomalous regime of a vast 
region and, possibly, catalyzed the maturation. 

 
Alpine tectonic-magmatic (+- oil-gas) correlation of the region studied was 

revealed. Specific anomalous regime in the large region is discussed. Role of 
mantle component is important.  

We present some materials on South Caspian – west Baluchestan region, 
Middle East. Field works on West Baluchestan were led by outstanding regional 
trio: Drs A. Houshmandzadeh, M.A.A. Nogole-Sadat, and E.Romanko. Such data 
could be noted after joint analysis and discussions:  

1. Important northeastern (NE) tectonic – magmatic – metallogenic (led by 
E. Romanko) – Oil-gas (HC – hydrocarbons) zoning exists in the region, at least, 
for Miocene – Recent (N1-Q). No serious doubts about mantle component 
important role here (delamination and African superplume activity – ex., 
tomography by Bull, McNamara, Ritsema, 2009 etc.). It controls tectonics, 
intraplate magmatic, and fluid events etc. Such different zoning effects could be 
stressed as: 

2. Miocene – Recent (N1-Q) intraplate magma due to African superplume 
activity. Magma products are: subalkaline-alkaline igneous rocks – Ca-rich 
igneous rocks – up to real carbonatites of Hanneshin, Afghanistan. There are data 
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about Sr, Ca etc. input in upper younger Caspian Sea sediments from the lower 
older magmatites. There is such magmatic trend as: Quaternary carbonatites, 
Hanneshin, Helmand block, Afghanistan – Ca-rich volcanites with Cao up to 
34.9% – trachyandesites with CaO 7.1%.  

3. Oligocene-Recent (Pg3-Q) calk-alkaline subduction-related magma as 
antipode to intraplate rocks (intrusive, extrusive and volcaniclastic rocks). 
Relation with African superplume is not formally necessary, but there are our 
data about warmer calk-alkaline rocks here, ex., warm melt inclusions in them. 

4.  Decreasing of earthquakes activity from South to the Middle Caspian 
Sea, at least (Khain, Bogdanov, 2003 etc.). Also, Prof V. Khain stressed HC 
decreasing from Persian Gulf to North Caspian Sea. 

5.  Oil – gas (HC) zoning from the west to the east of the Caspian Sea 
exists. It could be in relation with NE superplume activity meaning such limit as 
Caucasus barrier, which rotates HC to the east.  

6.  Other HC north-south zoning is as follow: HC in the old rocks, since 
Devonian up to Paleogene – North Caspian Sea vs. HC in Triassic-Jurassic, 
Paleogene rocks in the Middle Caspian Sea, and in Low Pliocene (N2) rocks - 
South Caspian Sea. It could be in agreement with northeastern superplume 
activity decreasing. Fairly rare coal – HC coexisting could be also in agreement 
with a long strong degassing in this geo-warm region. It could be proposed that 
the age of all (or most) Caspian Sea HC is similar or maybe simply one despite 
regularly older HC-bearing layers to the north, as said above. Also, giant HC 
resources in Saudi Arabia – Caspian region could be related with the very African 
superplume activity. Important, that new chemical data exist as: 800:1 for 
NonOrganic carbon vs organic carbon (Rudenko, Chem Dept, MSU).  

All HC localization is in agreement with a regional general geology. Deep H2 
plus C from sediments give us CH4 without serious problems. Also, deep CO2 
and even some CH4 could help in economic oil/gas processes despite main HC 
genesis is traditional bioGenic one.  

There is a good correlation as oil structural map – HC maximum. It is in 
agreement with a young or very young concrete HC localization despite the any 
age of host rocks with these HC. Important that: Mud volcanoes – HC – Salt – bio 
data in the Caspian Sea region is ONE system (using also data of V. Kholodov, 
2012). All-Geo? North–South zoning here is principal.  

We are very grateful to regional trio – Drs A. Houshmandzadeh, M.A.A. 
Nogole-Sadat† and E.L. Romanko† for a field works; also - to D. Astafiev, A. 
Kouzin, B. Golubov† M. Goncharov† et al., G. Gogonenkov et al., Yu. Volozh et 
al., V. Bykadorov, V. Trifonov, A. Kasimov, N.V. Romanko†, M. Hosseini; also 
- to P. Christie, R. Tobin, H. Posamentier; A. Ampilov, M. Ivanov†, O. 
Kalmykov, A. Nikishin etc. (Lomonosov MSU, Moscow) for their known oil 
(HC) lectures. Many cordial thanks to many colleagues for discussions and great 
help too. 

This work was made due to the State program of Geological Institute RAS. 
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Biomonitoring of trace metals in the Gulf of Gdansk, using mussels (Mytilus 
Trossulus) and barnacles (Balanus Improvisus) // Wat. Res. 2000. V. 34.  6. P. 
1823–1829. 
2. Yap C.K., Ismail A., Tan S.G., Rahim I.A. Can the shell of the green-lipped 
mussel Perna viridis from the west coast of Peninsular Malaysia be a potential 
biomonitoring material for Cd, Pb and Zn? // Estuarine, Coastal and Shelf 
Science. 2003. V. 57. P. 623–630. 
3. Henderson G.M. New oceanic proxies for paleoclimate // Earth and Planetary 
Science Letters. 2002. V. 203. P. 1–13. 
4. Füllenbach C.S., Schöne B.R., Mertz-Kraus R. Strontium/lithium ratio in 
aragonitic shells of Cerastoderma edule (Bivalvia) – A new potential temperature 
proxy for brackish environments // Chemical Geology. 2015. V. 417. P. 341–355. 
5. Marriott C.S., Henderson G.M., Belshaw N.S., Tudhope A.W. Temperature 
dependence of 7Li, 44Ca and Li/Ca during growth of calcium carbonate // Earth 
Planet. Sci. Lett. 2004. V. 222. P. 615–624. 
6. Gillikin D.P. and Dehairs F. Uranium in aragonitic marine bivalve shells // 
Palaeogeography, Palaeoclimatology, Palaeoecology. 2013. V. 373. P. 60–65. 
 
The results of a study of the chemical composition of the gastropods Peringia ulvae 
inhabiting various offshore semi-isolated waterbodies and open bays of the White Sea are 
presented. The relationship is shown between the content of Li, Ti and Ag in mollusks and 
the temperature of the surrounding water, as well as the content of Cd, Pb, and U and the 
productivity of the separating lakes of the White Sea. 
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1. Haeseler F., Behar F. Methanogenesis: A Part of the Carbon Cycle with 
Implication for Unconventional Biogenic Gas Resources // Conference Natural 
Gas Geochemistry. Beijing, China, 9–12 May 2011. 
 
The research results of methane and organic carbon distribution in the modern surface 
bottom sediments of Lake Kivu are presented to assess the potential resources of biogenic 
methane during the organic matter decomposition. 
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457–478. 
2. Whiticar M.J. Carbon and hydrogen isotope systematic of bacterial formation 
and oxidation of methane // Chemical Geology. 1999. V. 161 (1). P. 291–314. 
 
Distribution of sedimentary gases and isotope composition (13C /12C; (2H/1H)) of CH4 
have been analyzed in modern bottom deposits of the Kivu Lake. The predominant input 
of biogenic methane with insignificant admixture of thermogenous constituent has been 
shown. 
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Sea ice is methane source and the ongoing melt is process causing the heterogenic pattern 
in surface water. We calculated the solubility capacity and revealed seasonal warming as 
cause to decrease the storage capacity and to contribute to methane supersaturation, 
eventually enabling a favored release of methane to the atmosphere in summer. When 
cooling starts, polar mixed layer (PML) turns out to become undersaturated with methane. 
The shifts in the methane solubility capacity point to the buffer capacity for seasonal 
storage of atmospheric and marine methane in the PML. 
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The distribution of different forms of chemical elements occurrence in the sediments of 
different ages sampled in the Gulf of Finland is discussed. The following forms of 
elements occurrence were extracted: water-soluble, adsorbed, bitumen-related, humic 
organic, carbonate, Fe and Mn (hydr)oxide, poorly reactive. Samples of varved clays of 
periglacial lakes, clayey sediments of the Baltic Ice Lake, Ancylus Lake and Littorina Sea 
were analyzed. 
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The distribution of Fe, Mn, Cu, and Zn in core of metalliferous, and core of non-
mineralized (background) carbonate sediments (located 69 km northwards), from the 
Pobeda hydrothermal luster has revealed some their geochemical features and the ore 
metals’ accumulation mechanism.  
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The results of studying the geochemical parameters of the sulfate reduction process – the 
transformation of reactive iron and reduced sulfur compounds during the diagenetic 
transformation of bottom sediments of lakes and streams of the Pymvashor hydrothermal 
tract (Bolshezemelskaya tundra) and Vaigach Island – are presented. 
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In different seasons 2013–2017, oxidation of OM components at 20 and 10°C in water 
from different regions of Lake Oneg  (Central Part, Petrozavodsk, Kondopoga and Pukhta 
Bays, mouth of the Shuya River) was studied on the basis of long-term BOD-experiments. 
The BOD development with two/three stages was recorded. Relationships between values 
of kinetic BOD parameters and OM contents were characterized by the values of R2 = 0.6–
1.0. 
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Using the CNSi-model, the influence of fixation of atmospheric N2 dissolved in water by 
Cyanophytes algae on the dynamics of nutrients in the Caspian Sea was estimated. Such a 
study is necessary to understand the significance of processes that have not yet been taken 
into account at modeling the dynamics of the Caspian Sea Ecosystem. 
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For the studied lacustrine-bog deposits, a developed stage of regenerative freshwater 
(sulfate-free) diagenesis was established. An increase with depth in the concentrations of 
HCO3

–, NH4
+, NO3

–, PO4
3– in pore waters leads to their metamorphization and is a 

reflection of the destruction of organic matter in diagenesis. In the process of bacterial 
sulfate reduction in the sediments of Lake. Authigenic pyrite is being formed in the 
Kotokel; pyrite is not formed in the Dulikha peat bog. In the upper intervals of the peat 
bog (0–50 cm), authigenic iron oxides were found in the form of crusts and pseudomorphs 
based on plant remains. 
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Petrova Vera Igorevna has devoted more than 50 years of her scientific life to organic 
geochemistry. The priority direction of her research ideas and achievements was the study 
of molecular markers in bottom sediments and sedimentary rocks of various zones of the 
World Ocean. 
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We consider the composition of organic matter, molecular markers (n-alkanes, 
isoprenoids, cyclanes, terpanes and polycyclic aromatic hydrocarbons) as indicators, the 
origin of sedimentary material and sedimentation processes in the Laptev Sea. 
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Authigenic carbonate formation in the CHAOS structure sediments (one of the “youngest” 
on the NE Sakhalin slope) precipitates at low (close to 0°C) temperatures with the 
participation of OM and microbial methane (as the main carbon sources) at subbottom 
depths from 1 to 5 m. 
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Hydrochemical data carried out in 68th cruise of the RV Akademik Mstislav Keldysh is 
presented. The analysis of hydrochemical structure of the Barents Sea during summer of 
2017 is carried out. We considered the main features of the vertical and spatial distribution 
of the dissolved oxygen and nutrient concentrations in the water masses of the Barents Sea. 
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. 2.       ( / )   

(0 )      ( ) . . 
 

 
 2.   S ( . . %)  Eh ( )    

 S  S (IV) S (II) Eh  S  S (IV) S (II) Eh 
.  . 

6  0.031 0.031 0 +94 2  0.040 0.040 0 +38 
48  0.029 0.029 0 –149 12  0.041 0.041 0 –65 
156  0.032 0.031 0.001 –173 32  0.040 0.040 0 –95 
235  0.100 0.030 0.070 –208 52  0.045 0.045 0 –133 
264  0.034 0.030 0.004 –189 172  0.030 0.030 0 –167 
363  0.028 0.028 0 –121 232  0.029 0.029 0 –119 
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We studied the pore waters of the Pyasino and Melkoe lakes. In the process of early 
diagenesis, the composition of the pore waters changes. These processes lead to an 
increase with depth of HCO3

–, NO3
–, TOC, Fe, Mn and a decrease in SO4

2–. 
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The suitability of storm emissions of marine plant biomass for methanogenesis is 
considered. The results obtained allow us to conclude about the possibility and feasibility 
of using the biomass of storm emissions for biogas production. The intensity of biogas 
evolution directly depends on the feedstock, the fermentation substrate. With regular 
collection, drying and storage of emissions, the resulting biomass can be used as a source 
of renewable energy. 
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The rate of primary production, as well as the intensity of its consumption, at the station of 
the Carboniferous polygon in the summer period were maximum in the upper heated 10th 
layer. All products were consumed by zoo and bacterioplankton. 
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The results of studies of methane and its homologues content in bottom sediments 
collected within two key areas in the eastern Gulf of Finland are presented. The possibility 
of using the ratio between methane and saturated and unsaturated hydrocarbons in solving 
problems of identifying the genesis of methane and its homologues is shown.  
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In deep sea waters of the north-eastern part of the Greenland Sea the structure of 
phytoplankton community was determined by its belonging to the post-bloom Atlantic 
water. Small dinoflagellates prevailed (up to 80% of total biomass). The total 
phytoplankton biomass did not exceed 130 mg/m3 (3.3 mg/m3 of chlorophyll “a”), its 
maximums were fixed at surface level. In frontal zone near western coast of Svalbard the 
mixed community vegetated, consisting of Atlantic and Arctic species. The maximums of 
biomass, formed by Atlantic speciae Phaeocystis pouchettii, were fixed at 20–38 m depth 
(up to 572 / 3, 5.1 mg/m3 of chlorophyll “a”). In marginal ice zone to the north-west of 
Svalbard the high level of biomass (up to 340 mg/m3, 4.5 mg/m3 of chlorophyll a) was 
formed by ice species, associated with one-year ice (Thalassiosira gravida, Thalassiosira 
hyalina). 
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The first results of gas-geochemical investigation of the ice wedges (IW) from the East 
Siberian coast (Kotelny Island) are presented. The calculated average values of the 2 
content for various groups of the analyzed IW are significantly lower than those of the 
continental Yakutia IW, but at the same time they exceed the current concentrations in the 
atmosphere by 4 times. The genetic features of the IW are illustrated by the diagram of the 
molecular composition of hydrocarbon gases, which shows the methane fractionation due 
to its aerobic / anaerobic oxidation, which appears to be typical for the Late Pleistocene 
ice. 
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For the first time, was carried out an organo-geochemical soil description of the 
Blagopoluchiya Bay coast (Northern Island of the Novaya Zemlya archipelago). Low 
concentrations of Corg (organic carbon) in the soil, a small proportion of water-soluble 
organic matter, and an increased proportion of humin were recorded. A close relationship 
was established between organic matter and the mineral component. Almost complete 
absence of organic matter accumulation in soils was shown, even in the presence of 
vegetation cover. 
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The research presents the results of studying authigenic barite in paragenetic associations 
of authigenic minerals in bottom sediments of deep-water basins of the Caspian and Black 
Seas. In addition, the lithological, mineralogical and geochemical characteristics of bottom 
sediments containing authigenic mineralization were studied. Typomorphic features of 
authigenic barite, such as forms of precipitation and composition of barite crystals and 
aggregates, have been studied in detail, and a primary assessment of their possible 
indicator properties has been given. 



283 

 . .,  . .  
(   . . .  , . , e-mail: 
romankevich@mail.ru) 

     
Romankevich E.A., Vetrov A.A.  
(Shirshov Institute of Oceanology RAS, Moscow) 
Organic matter in the Ocean 
 

 :  ,  ,   , 
  ,   

 
   -      

 .       , 
     , , 
 ,  ,  , , 
   . 

 
 . 
 ,        

,        ( ), 
    .     

       .  
        . 

,      (  
<1 )  ,   1–10   10–450 .  

 (> 0.1–1.0 )      
,    Whatman GF/F (  ~ 0.6–0.7 ), 

   .     
, . . ,    ,   

 1:13:250 (4*1015, 50*1015  1000*1015  ),   
        

 ,   , , , 
, ,  .   
  ,     ,   
     ,   

   ,   –  
    .  160–250*1012  

     ,     95% 
   5%   . 

   
       . 

   ,   , 
 ~ 60*1015  * -1.     
   (0.2*1015   )   



284 

(3*1015  ),  , ,   
,    ,    

     .  
     ,  

  ,    (<0.6%  )  
 . 

  ( )      
 ,  ( ) ,    (~ 

0.7*1015  * -1).       
  ,  ~ 0.6*1015  * -1  

    (~ 30  70% ). 
        

 <0.1*1015  C * -1.     
,    ,    ,   

    ~ 0.4*1012  * -1.  , 
     ,    (5  44% 
),  (5  62%),  (62  25%),  (6  

13%)   (27%  ).      5  
   ,     . 

 13    –19  –24‰        
     3 (  –27  –28‰)   4 (~ –

12‰)  . 
  . 

      ~ 94%   
 ,      750–1000*1015  C.   

    .     
 ,    (?)   .  25–35% 
       1 ,   

   1   .     
   .     

           
  5–10  1000  C (1  C = 0.012  C* -1).   

    ,     (35–45 
).        

       
,      ,   

 ,         
 .       

  .  30%  (   80%)  
,   ( > 1 )   
    .  

     , 
,    ,   



285 

    ,     
,         . 
         , 
     .     

,       
. ,      

       ,   
       . 

-      ,  
 -       
,      - .   
         ( ). 

         
    ,      

  .       
   ,  

,       ,  
  C / N.     2000–3000   

5000–6000    2–3  5–6   .  
     ,   
 ,     (  80–95%)   -  

    .    (HMW) 
(> 1 )   15%     6%   

,     ,     (~ 80%)   
(~ 30%).       (L W)   

      .  
   HMW     

  .  15N  ,   
    ,     

 .   13     
 ,       

 .        
 ,      

.      
,      , 

.   – , ,     
   D-  (> 10 .%),  

    .   ,  
    ,     . 

       
     .    
  (  ),      

       ,     



286 

   . 
   

      (50*1015  ) 
         

   .      
 CO2  ,  CO2     

       . 
         

.  ,     
 ( )   ( ) .  

        ,  
      ( , ,  

), -   ,  ,  
  .    

     ( , ,  
   ,    )    

   ,    . 
       , 

         
.     :  

  (0–200 )     (  , 
    ).  N-  P-

      40  
70% ,    .     

.    /       
, ,    ,   

 .      (5–15%)     
.          40–> 

90% .     ,  , 
   ,     

   ,    
.      

      ,  
 .        

  , , ,   
,  ,  

      (  
.         -  
   (     

).      
   13C = –8‰        

(  –20  –28‰).   13C, - ,   
 CO2    . 



287 

   
 ,   ,    

  (<1 ),  .     
     2   .   

        .  
      
  .      

   . 
,   ,    

     , 
    ,     .  

 0.35%     ,   , 
    .     

     , ,   
 ,     . 

      ,  
 , , , , ,    

 , , , , , 
.         – 

    ,   
  .      

    (  95%).    
       

  ,  ,  
, .        

       
 ,    , 

  .   ,  
       

  . ,    
     ( -  

)    (<10–20%),    
      , 

 ,      
. 

 
The biogeochemical and geological-physical aspects of the carbon cycle in the World 
Ocean are consider, including own and literature data on dissolved, colloidal, particulate 
organic matter, their sources, fluxes and burial in bottom sediments. 
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An organo-geochemical classification has been developed, which includes the 
characteristics of organic matter in terms of group, molecular, composition, morphometry 
of dispersion, ratio of macerals, pyrolysis indices, elemental and isotopic composition of 
carbon and its compounds. 
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The behavior of redox-sensitive elements in bottom sediments at the cold methane seep in 
the Laptev Sea has been studied. Enrichment in Ni, Cu, Cr and Mo is noted relative to 
background precipitation. Sorption by organic carbon and manganese oxides (hydroxides) 
and the intensity of the methane-containing fluid flow are some of the main mechanisms 
for the accumulation of these elements. 
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In the aerobic water column of various seas and lakes, a complex of microbiological and 
biogeochemical studies was carried out, including the determination of the concentration 
of methane, the intensities of microbial processes of formation and oxidation of methane, 
as well as the values of the primary production of phytoplankton and microbial 
assimilation of carbon dioxide. The main questions and solutions for the problem of the 
"oceanic methane paradox" are discussed. 
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The distribution of 4, 2 along the vertical profile of the columns of marine 
sediments in different parts of the Kara Sea up to 4 m below the bottom has been studied. 
It has been shown that there is a symbate correlation between these gases, which is 
evidence of the presence of microbial gas generation processes. Possible reactions of 
parallel generation of 4, 2 in the process of sulfate reduction, acetogenic 
methanogenesis and methanogenesis with the participation of dimethyl sulfide are 
considered. 
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The hydrophysical parameters of the water column and currents from the surface to the 
bottom were studied at complex vertical sounding stations (station 419CTD02 was carried 
out at the site of station 417_CTD01) using a rosette with bathometers, a probe with 
oxygen, fluorescence, turbidity and altimeter sensors, and a current meter. It can be seen 
from the presented materials that the obtained curves of the parameters correlate well with 
each other. This will allow in the future to carry out statistical processing of the obtained 
parameters and identify seasonal fluctuations that will need to be taken into account when 
conducting mining operations. 
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Peculiarities of the sedimentary n-alkanes molecular composition were studied in 
representative areas of the Kara Sea. The specific source of sedimentary OM was detected 
for the northernmost sampling area. 
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The results of the study in 2010 and 2021 of the elongated pockmarks localized on the 
surface of the Gotland contourite drift in the Baltic Sea are presented. Pockmarks are 
characterized by an increased content of methane in the upper 35-50 cm of sediment, the 
presence of its peak at a horizon of 40 cm. High concentrations of methane are also 
recorded in the near-bottom water. The isotopic composition ( 13 ) of methane carbon 
suggests its biogenic origin; however, its weighting with depth and the presence of 
pronounced darkening on the geoacoustic profiles may indicate the influx of fluid from the 
underlying strata. 
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Distribution of the concentration of organic carbon (Corg) and its isotopic composition 
( 13 ) in the surface bottom sediments of the Chaun Bay was studied. The concentration of 
Corg in the studied sediments was 0.07–1.80% (avg. 0.89%) with variations of 13  from –
25.2 to –27.2‰ (avg. –26.3‰). Significant enrichment of bottom sediments by organic 
matter (OM) of terrestrial origin in the eastern part and neck of the bay was shown. Taking 
into account the distribution of river runoff and orographic features of the Chaun Bay, this 
OM came with riverine, abrasive and thermoerosion fluxes. 
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Based on the generalization of the materials of complex expeditions 2007-2021 and the 
previous data was created a unified database which contents data of particulate matter 
(PM), particulate (POC) and dissolved (DOC) organic carbon in the Kara sea water 
masses. The sea was zoned, typical average concentrations of DOC, POC, PM were fitted 
as for the selected zones, as for the whole sea. The limits of their interannual and 
interseasonal variability are shown in this paper. It is determined that the minima of the 
organic carbon in dissolved and particulate form occurs in early spring period (June). An 
abnormal increase in the concentration of DOC and POC was revealed during the period of 
active bloom (July). 
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Data on the sources of biometals (vanadium and molybdenum) entering the waters of the 
eastern and central parts of the gulf of aganrog their accumulation and in the surface 
layer of bottom sediments are generalized. The analysis of a possible connection between 
the intensive development of phytoplankton, especially cyanobacteria, with the increased 
concentrations of vanadium and molybdenum in the bay is presented. 
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Dissolved organic matter (DOM) in the ground ice of Kotelny 
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2. He W., Hur J. Conservative behavior of fluorescence EEM-PARAFAC 
components in resin fractionation processes and its applicability for 
characterizing dissolved organic matter // Water Research. 2015. P. 217–226.  
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Fractional composition of DOM has been investigated using the conventional EEM 
fluorescence methodology. The abundance of labile DOM has been found in the analyzed 
samples. The high potential of DOM composition as genetic biomarker of the ice wedges 
has been shown. 
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Keywords: Nha Trang Bay, estuarine gradients, enrichment factor, multi-element 
signatures, partitioning patterns 
 
This study provides baseline concentrations of filtered, particulate, and sedimentary 
elements (major and trace, and REEs) along with surface water (salinity, TSS, DOC, and 
POC) and surface sediment (mineralogy, granulometry, TOC, and TIC) characteristics in 
the tropical Cai River estuary under multiple stresses. The application of the PCA and 
RDA to the data comprising EF and partitioning coefficients, KSPM/Water and KSPM/Sed, 
highlighted the strongest element relationships, considered as multi-element signatures in 
solid and solution phases, and revealed the main fractionation patterns along the salinity 
gradient in the stratified Cai River estuary. 

 
This conference paper is based on the manuscript entitled “Multi-element 

signatures in solid and solution phases in a tropical mixing zone: A case study in 
the Cai River estuary, Vietnam” [1]. 

Transitional mixing zones of two water masses with distinct physicochemical 
properties (such as estuaries) act as selective geochemical filters of both 
suspended and dissolved loads of major and trace elements [2, 3]. Strong 
chemical and physical gradients make the cycling of trace elements considerably 
more complex in estuaries than in other aquatic systems. Therefore, developing a 
comprehensive approach by combining raw data transformation with subsistent 
multivariate analysis tools is essential for the complete evaluation of element 
behaviour and mobility within the estuarine geochemical filter. 

Surface water (eight locations, sites 1–8) and surface sediment samples (seven 
locations, sited 2–8) were collected in the Cai River estuary and Nha Trang Bay 
between July and August 2013 (Fig. 1). The DOC, POC, TC, and TIC were 
determined using the analyser TOC 5000-V-CPH (Shimudzu Co., Japan) at the 
Ocean Chemistry Laboratory of the Shirshov Institute of Oceanology (RAS). 
Elemental analyses of the filtered water, SPM, and sediment samples was 
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performed at the Analytical and Certification Center of the Institute of 
Microelectronic Technology and High Purity Materials (RAS). Inductively 
coupled plasma atomic emission spectrometry (ICP-AES) (ICAP-61, Thermo 
Jarrell Ash, USA) and inductively coupled plasma mass spectrometry (ICP-MS) 
(X-7, Thermo Elemental, USA) were used for the elemental analyses of the 
filtered water samples and the solution obtained by the total dissolution of SPM 
and sediment samples in HNO3 + HClO4 (3:1 by volume, Merck) in an autoclave 
system ( nkon- -2, Russia) [1].  

The enrichment factor (EF) was calculated as follows: 
EF=[Element/Al]Sample/[Element/Al]Background. 
The average chemical composition of suspended particulate matter in World 

River SPM (WRSPM) and average chemical composition of World Shale values 
were used as the background for the SPM and sediments, respectively [4, 5, 6, 7]. 

The partitioning coefficient KSPM/Water was calculated as the ratio of the 
element content in surface SPM and filtered water. The partitioning coefficient 
KSPM/Sed was calculated as the ratio of element content in surface SPM and surface 
sediments [1].  

PCA was conducted using MATLAB R2018a computing environment (The 
Math Works, Inc., USA). RDA analysis was performed in MATLAB R2018a 
using the Fathom Toolbox [1]. 

 
Figure 1. Sampling site locations. 

 
The distribution of the filtered elements in relation to selected environmental 

factors (salinity, TSS, and DOC) showed that the dissolved loads of major and 
trace elements were significantly modified within the estuarine water-mixing 
zone. Thus, some elements (such as Si and Ba) were removed from the solution 
with a global TSS loss in the frontal end of the mixing zone, whereas the other 
elements (such as Li, B, Na, Mg, S, K, Br, Sr, Rb, Mo, Cs, and U) could be 
effectively transferred across the estuarine gradients. PCA was used to reveal the 
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partitioning patterns (KSPM/Water) at the estuarine gradients. The particulate form 
was strongly dominant for all elements at the river mouth, while Na, K, Ca, Mg, 
Sr, Li, and Mo were most mobile within the estuary and are dominantly 
accumulated within the dissolved phase downstream. 

 
Figure 2. PCA plot for the enrichment factors of SPM (EFSPM) (a); PCA plot for 

the enrichment factors of the sediments (EFSed) (b). 
 
To trace element source and mobility at the estuarine gradients, the 

enrichment factor of the particulate elements along with selected environmental 
factors (salinity, TSS, and POC) were subjected to PCA. The PCA plot in Figure 
2a shows the strongest element relationships, which can be interpreted as multi-
element signatures in the surface SPM. The PCA results clearly separated the 
estuarine sites 1–5 from the marine sites 6–8. Such a separation can be explained 
with the concept of an estuarine geochemical filter that induces the major 
transformation of fluvial particulate element fluxes. Thus, particulate Fe, Ti, and 
Zr, along with associated trace elements and REEs, tend to accumulate within the 
transitional zone, whereas risk elements such as Co, Mo, Ni, Cu, and As may be 
transferred across estuarine gradients and concentrate within the particulate phase 
in the bay due to their association with the most labile fraction of the fluvial 
particulate load (such as clays, organic colloids, and carbonates).  

To ordinate sedimentary elements according to their mobility in transferring 
across the estuarine gradients, the enrichment factor along with selected 
environmental factors (salinity, TOC, TIC, and grain size) were subjected to 
PCA. The PCA plot in Figure 2b shows the strongest element relationships which 
can be interpreted as multi-element signatures in surface sediments. The PCA 
results clearly separated upstream sites 2–6 from downstream sites 7–8 due to the 
global transformation of sedimentary material at the estuarine gradients. Thus, the 
sand- and silt-sized riverine material enriched in Bi, Mo, and HREEs is 
preferentially deposited within the transitional zone (sites 2–6), whereas the most 
fine-grained material enriched in clays, carbonates, and most of the trace and 
LREEs was transferred across the estuarine geochemical filter and accumulated 
within the sedimentary phase in the bay (sites 7–8).  

PCA approach was applied to ordinate the elements according to their 
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partitioning patterns and affinity to environmental factors (salinity, TSS, and 
organic carbon). The PCA plot in Figure 3a shows the strongest element 
relationships in relation to the partitioning coefficient between particulate and 
sedimentary phases. The largest of the highlighted element groups comprised Li, 
Al, Sc, Ti, Fe, Zn, Rb, Zr, Cs, Sn, Sb, W, U, and Y along with REEs. Within this 
group, the partitioning patterns of trace elements and REEs were strongly linked 
to the major elements Al and Fe which are recognised as proxies of terrigenous 
aluminosilicates and Fe-oxyhydroxides. Among the highlighted risk elements, 
Co, Ni, Cu, and Mo showed similar partition patterns, preferentially accumulating 
within the particulate phase in the bay. The PCA results for the KSPM/Sed data 
confirmed that the upstream sites 2–5 were clearly separated from downstream 
sites 6–8. Such a separation indicates a global TSS loss induced by the large-scale 
sedimentation of riverine particulate materials when the salinity initially increases 
(0–16‰), followed by the accumulation of major elements, trace elements, and 
REEs in the sedimentary phase downstream (25–34‰). However, risk elements 
such as Co, Ni, Cu, and Mo were effectively transferred across the estuarine 
gradients.  

 
Figure 3. PCA plot for the partitioning coefficient (KSPM/Sed) (a); RDA plot for the 

partitioning coefficient (KSPM/Sed) (b). 
 
To identify the relationship between the elements investigated in this study 

and the most significant environmental variables determined using PCA, RDA 
(redundancy analysis) was applied to the KSPM/Sed dataset. To evaluate the 
redundancy of the KSPM/Sed dataset, we performed RDA using three explanatory 
variables: (1) surface water layer salinity as the marker of salinity gradient, (2) 
KSPM/Sed for Al as the proxy for terrigenous clay minerals, and (3) KSPM/Sed for OC 
calculated as the ratio of POC to TOC, reflecting the organic matter distribution 
(Fig. 3b). The three explanatory variables are, in fact, sufficient to explain most 
(87%) of the variance in the dataset. A large group of elements (Li, Ti, Sc, Cs, 
Rb, Zr, Zn, Sn, W, U, Y, and REEs) that were strongly relevant for Al, were 
clearly separated from the rest of the elements investigated. Therefore, it was 
found that the fractionation of these elements between the particulate and 
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sedimentary phases along the salinity gradient is mainly controlled by their 
association with terrigenous aluminosilicate clay host minerals. Co, Ni, Cu, As, 
and Mo showed the highest chemical mobility due to their association with the 
most labile fraction of the fluvial particulate load (mainly clay, organic colloids, 
and carbonate). Bi showed a distinctive distribution and partition pattern that was 
not associated with the explanatory or other variables considered. 

This study has effectively linked element associations to environmental 
factors along a small tropical estuary. Notably, the application of PCA and RDA 
to KSPM/Sed has proved to be an efficient tool for ranking elements according to 
their mobility and fractionation within the estuarine geochemical filter.  
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