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Chemolytoautotrophy Conception of Oil and Gas Generation 

, , -

,

.

: ,

;

 ( ); -

; -

.

,

 [1]. -

,

 ( ) , -

 ( , , -

). 

.

.

, -

 – . -

, -

-

.
, -

-
.

 (  30 )
. -

 (
)  ( 2, 2, .) -

. -
-
-

 [2]. 



5

-

.  – -

 ( ), ,

,

.  ( 2 2 - -

) -

 ( -

), -

,

. -

.

. -

. -

,

 ( , )

. -

 [1], -

 ( ) . -

-

.

,

.  ( -

). ,

. -

,

.

 ( ) -

.

-

. -

-

. -

 150-300 -

.

, -

.

-

,

 ( )

.



6

-

.  ( -

)  (

). , -

.

,  [2 .]. -

, , -

-

-

.

 ( , )

2. , -

, , ,

, .

. [1]. , -

 – 

, ,

. .

, -

, -

 (  – ) , -

, , -

. . -

, ,

 [3]. -

,

. -

-

,  – .

,

.

-

. -

.  ( -

) , -

 – .

, . -

, , -

,  « »  250-300 ,

.



7

, -

. , -

, .

,

-

. -

, , , -

- . -

, - , -

, .

-

.

, . -

, -

 [4 .] (  412 -

 1998 .). ,

, , , , ,

, , -

, ,

. , -

, -

.

.

-

.

-

. -

 ( -

) , -

-

 – . , -

, -

. -

.

-

, ,

. -

-

, -

, .



8

.

.

. , -

,

. -

, .

,

-

.

1. . ., . . .

.: « - », 2009. 142 .

2. . ., . . -

 // , -

. .:  « », 2002.  10. . 7-9. 
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 // . 2009. . 427. . 6. .

821-825. 

4. . ., . .

 // . 1999. . 369.  5. .

664-666. 

 The authors’ gasbiogeochemical research at marine environment has allowed 

finding common conception of oil and gas generation. The chemolytoautotrophy 

phenomenon produces active living matter in deep gases flux at metagenesis and 

catagenesis zones directly, being the source for hydrocarbons generation. The 

phenomenon is widely distributed in the earth bowels. 
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The modern problems of geodynamics and forecasting  

of major and unique hydrocarbon deposits 
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1. . .

 // . 2002.  2. . 47-51. 

The relation between Earth core-mantle boundary depth (and Earth geody-

namics in general) and rifting, basin evolution and orogeny have been proved. 

The global regularity in the location of major oil and gas bearing zones confined 

to hypsometrically elevated blocks of the inner and outer rift, fracture and inter-

fracture zones has been established. 
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Tuapsinsky basin sequence stratigraphy sedimentation model as 

a lithology prognosis instrument to achieve basin modeling 
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 (23%) 
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 ( , 2007). -

-

: Q  = 1515.14 . . . .

The sequence stratigraphy sedimentation model of the Tuapsinsky basin is de-

signed on a basis of chronostratigraphic section, global sea level changes, data 

from outcrop sampling and seismo-facial analyses. It is exposed in detail the his-

tory of the basin development and it is made the prognosis of a presence and a 

sedimentation setting of the number of specific sedimetary bodies (primarily con-

nected with the sand-riched bodies) in system tracts on various time degrees of 

the “Maikop” sequences. 
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Polygenic Factors of Oil Field Formation  
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 ( -

) // . 2008. . 8. . . . 1. 

9. . . -

- -

. . . . . . . .- . . ,

2011.  

10. . .,

 // . 1997.  9.

11. . ., . ., . ., . .

 // . 1990. .

315.  1. 

A variety of factors in the formation of oil and gas fields are analyzed. The 

special role of mantle processes, high-temperature fluid is taken into account. 
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Valyaev B.M. 
(Oil and Gas Research Institute RAS, Moscow) 

Distribution and localization of the conventional and unconven-

tional resources in the sedimentary cover of the paleo- and 

modern basins 
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1. . . . .:

, 1986. 160 .

2. . ., . . -

 // . 2004.  1-2. 

. 5-13. 

3. . . -

 // :  VII -

. : - - .

2009. . 73-75.  

Geological conditions of the formation of the conventional and unconventional 

hydrocarbon accumulations and the resources in the cover of sedimentary basins 

have been examined. Their distribution in the depths (entrails) of the sedimentary 

basins are determined by the character of the processes of localization – impreg-

nation, transformation and utilization – of the invading hydrocarbon fluids. 
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Vakhnin M.G. 
(Institute of geology of Komi SC UB RAS, Syktyvkar) 

Potential oil-gas content of the western part of the Pechora Sea 

on the example of Kolguev Island and adjacent aquatories 
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 // . 1972.  1. . 3. 
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The Pechora Sea shelf is very promising for oil and gas. To evaluate oil and 

gas content of the western part of the Pechora Sea it is possible to use the geo-

logical structure of Kolguev Island. Neotectonic processes could also greatly af-

fect the redistribution of hydrocarbons in the western part of the Pechora Sea. 
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The composition of organic matter of the bottom sediments of 

the north-eastern offshore part of the Sakhalin Island 
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Are executed chemical-bituminological researches of 59 samples of the sedi-

ments which have been selected in a northeast part of water area of an island 

Sakhalin. The received results allow to tell that the studied deposits contain 

mixed sapropelic-humic organic matter (OM). 
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Prospects of oil and gas bearing turbidites  

in the North Sea basin 
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In the North Sea basin turbidites occur at the graben like systems and on the 

continental margin of the Western part of the Shetland Islands. They occur in a 

large stratigraphic diapason from Jurassic, Cretaceous till Paleocene. They are 

high productive. Total proven reserve of hydrocarbons in the turbidite deposits 

estimated about 19-21 billion oil equivalent. Last time at the Western Shetland 

Isl. region of the North Sea basin more than 14 fields of hydrocarbon are discov-

ered.
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Structure of jellylike biofilms in the area of subsurface  

deposition of methane hydrates of the structure St.Peterburg 

(Middle Baikal) 
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The morphological and phylogenetic diversity of microbial community in 

jellylike biofilms from area of subsurface deposition of methane hydrates of the 

structure St.Peterburg (Middle Baikal) was investigated using scanning and fluo-

rescent microscopy and molecular-biological methods. 
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 11-05-00280. 

1. . ., . .

 // -

. 2009. . 49.  1. . 46–48. 

2. Parker R., Huestis S. The inversion of magnetic anomalies in the presence of 

topography // J. of Geoph. Res. 1974. V. 79. P. 1587–1593. 

The possibilities of marine magnetic surveys over oil and gas deposits are 

considered. Influence of deposits on the anomalous magnetic fields appears as 

weak (micromagnetic) anomalies, which looks as areas of high-frequency mag-

netic fields against a smooth low-frequency field. A special technique of process-

ing of the magnetic data based on spatial-frequency analysis allows performing 

the separation and analysis of these anomalies. The technique is tested on the per-

spective areas of the Northern and Central Caspian. 
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4. Fleisher P., Orsi T.H., Richardson M.D., Anderson A.L. Distribution of free 

gas in marine sediments: a global overview // Geo-Marine Letters. 2001. Vol. 21. 
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5. Gregory A.R. Fluid saturation effects on dynamic classic properties of sedi-

mentary rocks // Geophysics. 1976. Vol. 41. P. 895–913. 

6. Judd A.G., Hovland M. The evidence of shallow gas in marine sediments // 

Continental Shelf Research. 1992. Vol. 12.  10. P. 1081–1095. 

High-resolution seismic investigation ware carried out to study the part of the 

Amurskiy Bay. Analysis of profiles revealed acoustic anomalies associated with 

shallow gas such as acoustic blanking, turbidity and other within the sediments of 

Bay. The Cretaceous and Triassic sediments with coal layers and peaty sediments 

in the base of Holocene strata are the possible the gas source origin. 
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Source rocks in the petroliferous basins on the modern and ancient continental 

margins in the World Ocean have various ages. But there were three epochs, in 

which most important of them accumulated. These are Kimmeridge-Berrias, Alb-

Turon and early-middle Eocene. Those epochs were separated by the long time 

intervals of about 47-50 million years, during which the conditions for the forma-

tion of source rocks had not been such favourable.         
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On the Turkish continental slope of the Black Sea the seismoacoustic methods 

find out numerous gas seeps. The bottom deposits are gas-saturated with the high 

content of methane (up to 168 3/kg). The deposits of mud volcanoes are char-

acterized as abnormal because of their high content of gomologues. On mud vol-

cano GIR gas hydrate was found out. On a surface of the Black Sea the seep of oil 

are discovered. 
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The results to experimental approbation within offshore of technology of the 

remote sensing (RS) data processing and interpretation for the "direct" prospect-

ing and exploration the hydrocarbon (HC) deposits are analyzed. Technology al-

lows to find and map operatively the anomalous zones of "oil deposit" and (or) 

"gas deposit" type, which are conditioned by the HC deposits of different sizes 

and under different (including zero) values of reservoir pressure of fluids. Zones 

with raised reservoir pressure within mapped anomalies fix the areas, within 

which the probability of receiving of payable inflow of HC are substantially 

above.
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New data of “Dal’morneftegeofizika” Ltd on the structure of the underwater 

surrounding of the Northern Sakhalin are presented. 
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The first map of “gas field” type anomalies and breakout fluid structures, 

similar to mud volcanoes, prepare at western side of North-Tatarsky trough & oil-

gas basin (Japan Sea) by reinterpretation of CDP data. Also the map of barried 

Syrkum high (greatest anticlinal trap of gas and oil?) and new model of western 

side as preNeogene active margin of fold Sikhote-Alin with thrusts and trapps are 

presented.  
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To the gas content of MesoCenozoic cover  

of the NW Pacific floor 
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. - : , 1997. . 21-41. 

5. . ., . ., . . -

-  // ,

. 5-20. 

6. . . -

. .: , 2009. 208 .

7. Gettrust J.F., Furukawa K., Kroenke L.W. Crustal structure of the Shatsky rise 

from seismic refraction measurements // Journal of Geophysical Researches. 

1980. V. 35. P. 171-182. 

8. - . .: , 1980. 

179 .

Gas presence signs into MesoCenozoic sedimentary-trapp cover of NW Pa-

cific floor (Tuskarora basin, gap to Mapmaker basin and western slope of Shatsky 

rise) found from single- and multichannel, seismic data. Among them there are 

speed “field” anomalies, gas windows, columns and “threads”. Source of gas & 

oil are possibly Earley Tethys facies in the Layer 4 of allochthonous oceanic 

crust.
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Application of pyrolytic methods for the investigation of organic 

matter of recent sediments 
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1. Disnar J.R., Guillet B., Keravis D., Di-Giovanni C., Sebag D. Soil organic 

matter (SOM) characterization by Rock-Eval pyrolysis: scope and limitations // 

Organic Geochemistry. 2003. V. 34. P. 327–343. 

2. Sebag D., Disnar J.R., Guillet B., Di Giovanni C., Verrecchia E.P, Durand A. 

Monitoring organic matter dynamics in soil profiles by ‘Rock-Eval pyrolysis’: 

bulk haracterization and quantification of degradation // European Journal of Soil 

Science. 2006. V. 57. P. 344–355. 

3. . ., . ., . ., . . -

 // -

. 2003.  2. . 49–54. 

4. Marchand C., Lallier-Verge`s E., Disnar J.-R., Ke ravis D. Organic carbon 

sources and transformations in mangrove sediments: A Rock-Eval pyrolysis ap-

proach // Organic Geochemistry. 2008. V. 39. P. 408–421. 

5. . ., . ., .C. -

 (

)  // . 2011. 

 6. . 751–762. 

Study of the Holocene sediments of Lake Beloe (West Siberia) in the depth 

range 0–137 mm gave an insight into the transformation of organic matter (OM) 

at the early stages of diagenesis. Analysis of OM was performed by pyrolytic 

methods (Rock Eval and pyrolysis + chromato-mass spectrometry). It showed 

that the macromolecular aliphatic structure of the kerogen and the precursors of 

sterane and hopane geomoleculessterenes and hopenesform at the early stages of 

diagenesis. We suggest that macrophytes and bacteria are the main sources of 

OM for the lacustrine sediments. 
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Interrelation of methane flux, gas hydrate and oil-gas deposit  

in the Okhotsk Sea 
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. .: , 1993. 139 .
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. 2006.  2. . 72-82. 

3. Shoji H., K.Yin Y., Obzhirov A. I., Salomatin A., Baranov B., Gladysh V., 

Hachikubo A., Minami H., Yamashita S. and Takahashi N., Methane hydrates 

and plumes in the sea of Okhotsk // Journal of Geography. 2009. V. 118.  1. P. 

175-193.  

Process is forming methane fluxes and gas hydrate and oil-gas deposits is in-

terrelation. 15 areas with gas hydrate and more 500 methane fluxes from sedi-

ment to water and sometimes from water to atmosphere have found in the Ok-

hotsk Sea. Our opinion that methane in the Okhotsk Sea is going from deep oil-

gas bearing layers via zones fault in the period seismo-tectonic activity. Gas hy-

drate preserve hydrocarbon and is conductive to form oil-gas deposit.  
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Research of gas hydrates pools by methods of mathematical 

physics
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105–110. 
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 7. . 2–6. 
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»  '2011 ( , ).

The equations of gas hydrates dissociation in porous media are analyzed. This 

analysis allows to create effective computing algorithms for solving of considered 

equations. Developed computational environment enables to model studied proc-

esses in interactive mode. 
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Complex seismic-acoustic and gas-geochemical investigations as 

method of submarine hydrocarbon exploration 
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// : , 2000. 133 .
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 //

. . 2001. . 40-51.  

3. Michael A. Abrams. Significance of hydrocarbon seepage relative to petroleum 

generation and entrapment // Energy and Geoscience Institute, University of 

Utah, 2004. P. 21 

Benefits of complex research for hydrocarbon exploration, including seismic-

acoustic investigations and gas-geochemical analyses are represented by the re-

sults of several expeditions in Kara Sea and South-China Sea. This complex of 

methods provides detailed information, concerning gas saturation of upper sedi-

mentary cover and possible migration pathways connected with hydrocarbon ac-

cumulations below. 
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Ophiolites geodynamics and formation of hydrocarbons depos-

its in the West Pacific
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The spatio-genetic links were established between ophiolites tectonic 

emplacement on the Eastern Sakhalin, New Caledonia, Kalimantan-Palawan 

islands and adjacent deep water Derugin, New Caledonia and Sulu basins 

evolution and formation of hydrocarbons deposits on island,s shelf. 
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Methods of sedimentary gas extraction. Advantages

and disadvantages 
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2. Knies J. et al. Near-surface hydrocarbon anomalies in shelf sediments of Spits-

bergen: Evidences for past seepages // Geochemistry.Geophysics.Geosystems. 

2004. V. 5. N. 6. P. 1. 

3. Bjøroy M., Ferriday Prefered analysis and sample preparation for surface geo-

chemical sediment samples in petroleum exploration // Search and Discovery Ar-

ticle #40641. Adapted from oral presentation at AAPG Annual Convention and 

Exhibition, New Orleans. 2010. 

4. . . -

. -  // -

. . . . 2003. . XLVII.  

. 8-22.  



107

5. Wiesenburg D.A., Guinasso Jr. N.L. Equilibrium solubility of methane, carbon 

monoxide, and hydrogen in water and sea water // Journal of Chemical and Engi-

neering Data. 1979. V. 24 (4). P. 356–360. 

6. Bjøroy M., Løberg R. Surface geochemical studies in the Norwegian Barents 

Sea: Comparison with drilling results, in Generation, Accumulation, and Produc-

tion of Europe’s Hydrocarbons III // Spec. Publ. of the Eur. Assoc. of Petrol. 

Geosc. Edited by A. M. Spencer. 1993. V. 3. P. 99–109. 

7. . . .

 « » -1, -2

-3 - -

.  « »

 15/2005  « 12 »  2005 . 2006. 

8. . . . -

 129, 130, 131  132 

, -

.  « -

»  VGS-15  «12»  2009 . 2010 .

Different methods of gas extraction from bottom sediments are selectively ex-

amined, particularly head- space, vacuum, acid extraction and supersonic ejector 

method. All of these methods are applied but have their specific restrictions con-

cerning the conditions of research work. Method of supersonic ejector has shown 

the best results for surface geochemistry survey in hydrocarbon exploration.  
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Peculiarity of the evolution of gas hydrate accumulation in 

ocean floor during sequential deposition of sediment material 

having different effective viscosity
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Peculiarity of the evolution of gas hydrate accumulation in ocean floor was 

investigated by the numerical modeling for the case of sequential deposition of 

sediment material having different effective viscosity. Model calculations show 

that the decreasing of viscosity of sediments which precipitates on to sea floor af-

ter certain time essentially increases the rate of gas hydrate accumulation from 

dissolved gas. The value of such increasing depends nonlinearly on decreasing of 

effective viscosity and time.  
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Back-reef (lagoon) and front-reef (deep-water) sediments of asselian-

sakmarian strata from Kolguev Island were investigated. It shown that back-reef 

sections have to consider as deep-water facies. Thus, reefs are involved by deep-

water sediments; this facial zonation is typical for shelf edge, where island reef 

systems of major-offshore-banks are situated at the open sea condition.  
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Corresponding to one of the main goals BALTIC GAS project (BONUS 169), 

which is to quantify and map the distribution and flux of methane in the Baltic 

Sea, this study was fulfilled in the Russian sector of the Gdansk Basin. Results let 

to conclude that the pockmark is not homogeneous, and the flux intensity differs 

within the depression. Besides, the pockmark was sampled in different periods of 

its activity. Not excepting that definitely local places of maximum methane con-

centrations were not sampled, so the value of 3.8 mmol/m-2d-1 is better to be con-

sidered as understated estimate. 
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The influence of the basic intrusives on the hydrocarbonic

potential of the South-East Baltic 
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South-east Baltic region - a perspective but little-studied oil and gas region. 

The exploration planned here, must take into account the fact that in the region 

are widespread mafic intrusions, whose impact on the hydrocarbon potential can 

be significant. 
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Novel studies of deep-water sites of hydrocarbon discharge in 

Lake Baikal based on survey data obtained by multibeam echo-

sounder SeaBeam 1050 and investigations of submersibles MIR 
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Application of up-to date deep-water equipment in Lake Baikal investigations 

of 2009-2011 made a scientific breakthrough in search and study of discharge 

sites of oil and gas, as well as of near-surface gas hydrates. Deep-water manned 

submersibles MIR allowed us to find new locations of gas hydrates and their 

seepages onto the surface of the lake floor, as well as to study in detail deep-water 

discharge site of oil and gas. Due to data obtained using multibeam echolocation 

of hydrates, during the last two years we have discovered ten new sites of occur-

rence of gas hydrates in different areas of the lake in addition to the ten previ-

ously discovered since 2000. These are mainly methane hydrates of structure I, 

however, at three sites, we have found and then studied the hydrates of structure 

II. The gas of the latter is a mixture of biogenic methane and thermogenic ethane. 
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Perspectives of oil and gas saturation and direction of geologic 

exploration in north-east part of the Black Sea 
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The author of the article discusses in detail the perspectives of oil and gas 

saturation of north- east part of the Black Sea. There are mentioned perspective 

zones of high priority for a system of geologic exploration that includes seismic 

exploration, hydro-gas and gravitational magneto- metrical field works, electrical 

investigation and deep drilling. 
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Mobilization and migration of hydrocarbon fluids  

in the structures of marginal seas 
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The paper discusses transfer of hydrogen and methane molecules in mantel 

antigorite structure cell. The rise and transformation of deep hydrocarbon fluids 

are associated with formation of mantle ophiolite diapir in the transition areas 

primitive island arc-trench above Benioff zone. 



136

.





 138

. .
1
, . .

1, 2
, . .

2
,

. .
1
, . .

2

(1 , , ankusheva@ilmeny.ac.ru; 2 -

, )

: -

Ankusheva N.N.
1
, Zaykov V.V.

1, 2
, Yuminov A.M.

2
, Zaykova 

E.V.
1
, Ankushev M.N.

2

(1Institute of Mineralogy UB RAS, Miass, ankusheva@ilmeny.ac.ru; 2South-Urals State 

University, Miass) 

Lissy Gory hydrothermal field at the Urals Paleoocean margin: 

mineralogic-geochemical features and forming conditions 
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Geological setting and forming conditions of Au-bearing zones and hematite-

quartz edifices confined to basalt-andesibasalts of Urals Paleoocean margin were 

studied. They formed the paleohydrothermal system according to the location in 

geological section. Textural-structural and mineralogic-geochemical features of 

hematite-quartz rocks were established. Fluid inclusion data showed 

paleolhydrothermal system formed due to NaCl-fluids with salinity 1.5–7 wt. % 

and temperatures – 160–290º .
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Composition of ferromanganese nodules from the Laptev Sea 
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9. . ., . ., . . .

 // . 1994. . 34. 5. . 789-800. 

10. . ., . .

-  // 

. : . 2005. .158-161.  

11. . .

 // . 2011. . 51.  1. . 153-161. 

12. . . . .:

, 1986. 340 .

13. . ., . .

. . .: , 1989. 288 .

The mineralogy and geochemistry of iron-manganese nodules and ferruginous 

worm tubes from the Laptev Sea together with associated sediment have been 

studied by means of ICP-MS, chemical and transmitting electron microscopy 

methods. The nodules are more or less enriched relative to sediments in As, Cd, 

Co, Hg, Ni, Sb, Cu, Sr, Y, U, and especially Mo, and depleted in Be, Bi, Cr, Ga, 

Hf, Li, Nb, Rb, Sc, Sn, Ta, Th, and Zr. But relative to oceanic pelagic nodules, 

the marine counterparts are essentially depleted in all transition metals together 

with most part of essential microelements. As for the mineral composition, it 

seems that Fe-vernadite is the dominant component of metalliferous nodule 

fraction.
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)

Baturin G.N., Dubinchuk V.T. 
(1Shirshov Institute of Oceanology RAS, Moscow; 2All-Russia Institute of mineral 

resources, Moscow) 

Hydrothermal ferromanganese crusts from the Sea of Japan 

 [1] 

 [2-9], 

.

,

,  35  (1985 .) -

 “

“. -

. .  – -

. . ;

.

:

(  3144,  1450-2250 ),  (  3135, 

 2050-2100 )  (  3136,  2600 ). 

 10 -

.

,

 - 

 5-12  3-5 ,

,

.

 1, 2. 

,

,

(Mn+Fe)/Ti .



 149

,

, ,

, ,

.

 1.  Fe-Mn 
-

3135- 3135- 3136- 3136- 3136-

7

3136-

8

3136-

9

3136-

1

3097

, % 

MnO2 44.24 54.04 69.97 80.15 69.98 52.00 44.08 0.57 63 

Fe2O3 16.77 10.00 1.43 1.03 2.04 12.07 9.28 34.83 2.66 

SiO2  -  2.30 11.10 6.33 15.30 20.76  -  - 6.24 

Al2O3 4.03 2.77  2.30 1.33 3.72 0.01 0.27 0.15 0.70 

TiO2 0.27 0.17 0.08 0.05 0.14 <0.01 0.04 0.03 0.03 

MgO  - 2.92 2.82 2.05 2.19 2.57     -  - 2.87 

CaO  2.34 0.74 4.84 3.98 2.03 0.52 1.38 0.31 1.89 

K2O 2.01 1.38 1.01 0.70 0.86 2.17 1.07 2.84 1.24 

P2O5 0.37 0.58 0.16 0.03 0.20 0.24 0.33 0.31 0.21 

C 0.09 0.41 0.19 0.47 0.15 0.07 0.14 0.16 0.10 

Mn/

Fe 

2.39 4.44 42.3 70.5 31.2 3.90 3.26 0.015 21.4 

Mn+ 

Fe/Ti  

248 419 874 1715 550 > 

4000

1495 1372 2317 

, /

Co  567  750  48  42  50  34  48 119 174 

Ni 1550 1730  105  65  88  130 363  99  49 

Cu  540  560  29  36  25 8  63  49  8 

Zn  519  574  72  33  44  123 255  93  37 

Mo  150  170  240  220  270  150 410   <20 640 

Pb  237  207  47  59  57  41  47  31  48 

V  590  550  110  50  50  160  420 400 140 

Cd  10 3  12  11  9  10  18  8 15 

Cr  72  15 9 8  8 6 8 9 2 

Sr 1170 1290  530  500 410 1260 1080 1640 570 

Li  23  23 5070 1210 157 16 1030 10 460 

,

 [5], 

, ,

. ,

,

,

.
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 2. 
-

3135 3135* 3136  3136 * 3136  3097 3097* 3144 

La 33 52.8 11 37.3 8.0 3.0 12.8 12 

Ce 73 99 21 69.1 20 4.9 24.5 20 

Pr 7.3 10.3 2.5 7.35 1.8 0.65 2.74 2.6 

Nd 30 39 10 27.4 7.4 2.8 10.6 11 

Sm 6.3 9.6 2.2 6.59 1.6 0.58 2.69 2.3 

Eu 1.32 1.88 0.32 0.96 0.28 0.10 0.48 0.5 

Gd 7.7 12.3 2.7 8.03 1.8 0.72 2.51 3.0 

Tb 1.2 1.96 0.42 1.24 0.29 0.12 0.29 0.45 

Dy 7.1 11.7 2.3 7.3 1.5 0.64 1.45 2.7 

Ho 1.7 2.59 0.50 1.62 0.31 0.15 0.26 0.61 

Er 5.1 7.4 1.4 4.48 0.92 0.44 0.58 1.7 

Tm 0.74 1.12 0.20 0.64 0.15 0.065 0.069 0.61 

Yb 4.9 6.22 1.4 3.58 0.93 0.44 0.32 1.7 

Lu 0.80 1.04 0.21 0.57 0.14 0.069 0.043 0.27 

TR 174.6 257.1 56.15 176.2 45.12 14.62 58.33 58.8 

Ce* 1.02 0.95 0.89 0.91 1.12 0.78 0.94 0.77 

Eu* 0.82 0.75 0.62 0.57 0.73 0.67 0.82 0.81 

:

, - .

,

:  7 – , 14 - -

. ,

.

,

.[4]. 

 Mn- ,

( )  ( . 1). 
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. 1. :  ( ), )

 ( ),  ( )  ( );

 ( ) -  ( ).

, .

,

, , ,

.

:

1.  Mn  Fe,  Mn/Fe 

 2  70  0.015 .

2.  (Fe+Mn)/Ti, 

 248  4000. 

3. , .

4. .

5. , ,

, -

 – .

6. ,

,

,

.

7. 

.

8. 

 MnO2, -
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 // . 1975. . 15.  4. . 782-674. 

2. . ., . ., . . .

 // . . 1986. 

 1. . 125-128. 

3. . ., . .  35 

 “ “ // . 1986. . 26.  5. . 870-873. 

4. . ., . ., . . .

 // . . 1987. . 293.  2. .

430-434. 

5. . .

 // . 1990. . 30.  2. . 278-287. 

6. . ., . ., . ., . .

 // .

1992. . 32.  3. . 542-549.  

7. . ., . .

 // . 2003.  6. . 36-43. 

8. . .

. : . 2007. 

244 .

9. . . ,

. . .

. : . . - . 2009.22 .

The study of hydrothermal manganiferous crusts from Yamato Rise and some 

sub-sea volcanoes in the Sea of Japan has been carried out by combination of 

ICP-MS and transmitting electron microscopy methods. The most crusts are 

enriched in Mn so that Mn/Fe ratio may exceed 10 or more whereas (Mn+Fe)/Ti 

is rising up to >4000. On the other side, one sample consists of nearly pure iron 

oxide. All crusts are depleted in most transition metals as well as Eu producing 

negative Eu anomaly which is considered as a rare geochemical phenomemon. 
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Metasomatic sulfide mineralization in the recent sediments of 

the Mid-Atlantic Ridge 
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.

.

.

,

,  ( -

),  ( ). ,

 – 

- .

,

 – 

 (13031' . .), -1(130 . .), -  (20º 08´ . .) 

 (19º52' . .).

 1.5-3 ,  0.5-0.6 .

-  (0-76 

. ) [1-3]. 

. ,

.

,

 – .

.

-1 

-

 ( . 1)  ( ) .
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. 1.  Fe, Cu  Mg , 0-5  ( ), , 5-20  ( )

, 20-70  ( ) -1. 
.

,  - -

, , , Fe-Mg- , ,

 ( );  - Mg-Mn- ;

 - , ,  – , ,

– ,  Fe  Mn, 

,

.

,  Fe. 

: 1) ,

 1; 2) ,

 1, -

 3)  Fe-Mn  1  2. 

.

 1 

,  Mg  Mn, 

 Fe-Mg- ,  Fe-Mg 

. -

,  Mg, 

,

, .

-  31  «

»  2008 ., ,  33 

2010 . ,
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 ( . 2) .
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.  Cu-Zn-Fe 

 – -

, .

, , Fe-Si 

.

: 1) 

 – ,

,  60 ,  65-70 ;

2)

( . 2 , ); 3) 

 ( ) ,

 ( . 2 , ); 4)  ( )

, ,  1-2-

 ( . 2 , , ); 5) ,

, ,

, ,

,  Eh, pH, ,

.

, ,

,

 ( , )  CaCO3

,

 [4]. 

, ,

, ,

, ,

, – 
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1. . ., . . , . . , . . , . .

, . . , . . .

-1. (

- ) // . 2011. . 51.  3. .

505-520. 

2. Kuznetsov V., Cherkashov G., Bel’tenev V., Lazareva L., Maksimov F., 

Zheleznov A., Baranova N., Zherebtsov I. Semyenov hydrothermal knot 

(13º31’N, Mid-Atlantic Ridge): radiochemical study, 230Th/U dating and 

chronology of ore formation // Materials of International Conference “Minerals of 

the Ocean – 5 & Deep-Sea Minerals and Mining – 2”. St. Petersburg. 2010. P. 64-

65. 

3. . ., . ., . ., . ., 

. ., . ., . ., . ., 

. ., . . -

: « - » (20°08' . .)  « »

(19°52' . .) //  ( ).

4. . ., . .

 // :

 XVIII  ( )

. . 2. .: , 2009. . 155-159. 

Recent ore-bearing and metalliferous sediments of the hydrothermal fields of 

northern subequatorial zone of the Mid-Atlantic Ridge (MAR) such as “Ashadze-

1”, “Semenov”, “Zenit-Victory” and “Peterburgskoe” have been studied by 

authors. New type of metasomatic sulfide mineralization related to diffuse 

filtration of hydrothermal fluids through biogenic carbonate sediments. 
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Some features of a cut of the cobalt-manganous crusts (Pacific 

Ocean)
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[1], .

,
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, ,

 - 

.

, .

,

,

.

( )

,

.  ( )

,

.

.

,

,

.

.

,

.

,

. .

1. . ., . .

-  // 

: . . / : - . 2007. 

. 47-54. 
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2. . ., . .

 // 

:  XVIII 

( ) . . II. .: , 2009. . 254-257. 

Cobalt-manganous crusts (CMC) of Magellanic mountains unlike iron-

manganous nodules serves as feature of a cut the subsequent replacement by an 

ore material of the grasped nonmetallic material, filling and cementation of 

internal emptiness. This process brings the considerable contribution to formation 

of ore weight CMC. It improves an ore material cut CMC and breaks its internal 

stratification. 
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Discovery of flints from Russian exploring region of Klarion-

Klipperton zone 

 30 -

 4 : 3 

,

 – .

 40 

 -  18 - ;

.

-

:  - - ,  – 

. ,

 0,5 .

:

 10 .

. ,

 – 500 

.

 « » ,

 36 30 7  10,6 

.

 (  10%) 

( . 1) .
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,
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,

. .( .), ,

,  98,8% 

, .

, , ,

(%): Cr- 0,006; Cu – 0,002; Ni – 0,001; V – 0,001; Zn – 0,001  BaO -

0,001. ,

, , .

- ,

,

. ,

,

. ,

,

. , ,

 (  14  21 )

, , ,

.

. ,

.

,

, ,

 ( ) . .
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-
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,  « » .

: 14,3 ± 1,1  15,8 ± 0,5 

.  20 ± 5 

, -

.

.

, % 

-

SiO2 98,79 97,39 61,67 0,50 

TiO2 0,01 - 0,07 - 

Al2O3 0,25 0,54 26,03 0,64 

FeO 0,25 0,90 2,18 0,31 

MgO - 0,32 4,25 0,38 

MnO 0,03 - 0,37 0,18 

CaO 0,02 0,12 1,26 57,41 

Na2O - 0,18 0,43 0,94 

K2O 0,12 0,24 1,20 0,18 

P2O5 0,03 - 0,23 37,55 

Cr2O3 0,01 0,10 0,45 - 

V2O5 0,20 - - - 

CoO 0,10 0,01 0,03 0,02 

NiO 0,08 - 0,28 - 

CuO - 0,15 0,40 - 

SO3 0,04 0,06 0,85 1,86 

Cl 0,05 - 0,30 0,04 

 99,93 100,01 99,68 99,96 

 - 

- ,

;

,

,

,

 2 2. -

,

.

Discovery of various forms of flints on the seabed surfaces proves the 

presence, of postvolcanic processes, when these flints were formed sometimes. 



 166

. ., . ., . .
( . . . ,

, zeya1985.2008@mail.ru) 

 (

)

Kolesnik O.N., Astakhova N.V., S'edin V.T. 
(V.I. Il'ichev Pacific Oceanological Institute FEB RAS, Vladivostok) 

Native metals and intermetalloids in igneous rocks from 

submarine volcanic edifices (the Sea of Japan) 
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 (Cu, Zn) 

(Cu, Sn),  Pb. ,

Sn-Pb, Ni-Cu, Pb-Cu-Sn, Fe-Cr, Fe-Ni, Fe-Cr-Ni ( . , ).
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 Fe, Mn  Cr;  Ni, 

Dy, Cu. 

. -

 5 

,

,  – 

. , ,

,  – 

,

.

, ,

,

, -

.

 « »
 09-II- -07-001. 



 168
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 // .
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2. . . ,

 // . 2008. . 422. 

4. . 522–527. 

3. . ., . ., . . ,

-

 ( ) // .

. 2010.  2. . 16. . 231–245. 

It is revealed that the igneous rocks from submarine volcanic edifices in the 

Sea of Japan contain complex of high-temperature ore (Pb, Zn, Ni, Cu, Sn, Fe, Ti, 

Cr) mineral phases - native and intermetallic. The source of the phases is most 

probably postvolcanic fluids. 



 169

. .
(  « », , ocean@ymg.ru)

-  ( -

)

Kruglyakov V.V. 
(SSC “Yzhmorgeologia”, Gelendzhik) 

To nature polymetalic nodules on example Russian 

investigating region in Klarion-Klipperton province (Northern-

Eastern basin of Pacific)
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1. -

. . . « -

». . . 2009. 323 .

2. . ., . .

. . . . 2009. .

90-93 

New geo acoustic data allow to suppose the deep stream of energy and matter 

(ore matter) for nodules generation. 
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(V.I. Vernadsky Institute of Geochemistry and Analytical Chemistry RAS, Moscow) 

X-ray fluorescence determination of chemical composition of 

sulfide ores 

, ,

, - ,

: Zn, Pb, Cu, Ni, Co, Mo, Bi, 

Sb  Hg. 

,  Pt, Au, Ag, Cd, Se, Te. 

a  S, .

.

,

.

- ,

,

,

,

, -

, , ,

.

,

,

.

, , ,

- , ,

, - .

.

, ,

,

 (n*10-4%). ,

.

,

, .
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 (Pb, Zn, Cu, As) 

, .

 Axios Advanced  PANalytical ( ),

 Rh- , ,

, ,

.

 20 ,

5:1. 

,

.

,

 3 .

,

.

 1. .
- -  kv mA 

Na K   PX-1 300/350 flow* - 24 125 

Mg K  PX-1 300/350 flow - 24 125 

Al K 1 PE-002 300/350 flow - 24 125 

Si K  PE-002 300/350 flow - 24 125 

S K  Ge-111 300/350 flow - 24 125 

K K  LiF-200 100/150 flow - 30 100 

Ca K  LiF-200 100/150 flow - 30 100 

Ti K  LiF-200 100/150 flow - 30 100 

Mn K  LiF-220 100/150 duplex* Al 200 50 60 

Fe K  LiF-220 100/150 duplex Al 200 50 60 

Cu K  LiF-220 100/150 duplex Al 200 50 60 

Zn K  LiF-220 100/150 scint.* Al 200 60 50 

As K  LiF-220 100/150  scint. Al 200 60 50 

Sr K  LiF-220 100/150 scint. Al 750 60 50 

Ba K  LiF-220 100/150 scint. Brass100 60 50 

Pb L  LiF-220 100/150 scint. Al 200 60 50 

* flow – - , duplex – 

, scint. – .

, , K  K  –

.  Na  K

–  Zn L  (2  =27,728 

28,541).  Al K
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 III-  L 1-  ( ). 

 Al  K

. -

 Pb L  AsK ,  L -  Pb  K  – 

As.

.

 Super Q, 

Axios Advanced. ,

 PANalytical 

 – -2 

-6. 

-

- -1,2,3,4, 

 Cu, Pb, Cd, As, Ga, Au, Ag, Se, Zn, Te (

,

).  2 ,

.

 2. -1,2,3,4 (%). 

 (Zn, Pb, 

Cu, As) ,

41-08-205-04. 

.

-1 -2 -3 -4

/ / / /

MgO - 0,24 - 0,83 - - - 0,034 

Al2O3 1,32 1,32 3,34 3,3 - 0,55 - 0,74 

SiO2 5,3 4,9 19,34 20,4 0,8 0,77 10,0 10,0 

TiO2 - - 0,11 0,11 - - - - 

S 44,60 44,57 30,33 28,25 49,20 48,98 44,8 44,8 

K2O 0.13 0,1 0,59 0,8 - 0,01 - 0,01 

CaO 0,4 0,3 5,22 5,94 - - - - 

MnO 0,04 0,047 0,057 0,055 0,03 - - - 

Fe 37,5 37,48 26,06 24,47 42,4 42,68 39,0 38,1 

Cu 0,78 0,70 3,0 2,84 4,7 4,49 3,22 3,32

Zn 3,49 3,66 1,93 1,94 1,32 1,44 0,34 0,3

As 0,19 0,19 0,35 0,33 0,054 0,061 0,046 0,05

Sr - 0,01 - 0,019 - -  - 

Y - 0,008 - 0,006 - -  - 

Ba 1,6 1,6 1,59 1,62 <0,1 - <0,1 0,01 

Pb 0,16 0,163 0,26 0,29 0.028 0,031 0,03 0,031

Sb - 0,163 0,04 0,05 0,0028 - 0,0024 - 
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,

.

,

, ,

.

,

,  ( )

:  (PbS),  (ZnS),  (FeS2),

(CuFeS2)  (FeAsS).  3 

,

, -2, 3, 9 

,

.

 3. 

, % 
-2 -3 -9

 (FeS2) 18,0 18,49 23,42 24,2 15,74 16,99 

 (ZnS) 6,34 6,45 20,41 19,45 7,37 7,27 

(CuFeS2)

5,2 5,58 4,5 4,71 3,93 4,22 

 (PbS) 0,86 0,84 2,83 2,86 0,75 0,76 

(FeAsS)

- 0,09 - - 0,48 0,37 

,

.

, ,

, ,

.

,

 30 , ,

,

.

, .

It is proposed x-ray fluorescence procedure of analysis of sulfide ores in the 

scan regime. It allows to determinate ore, matrix and some trace elements for 30 

minutes. 
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 9°50’ . . ( )

Lukashin V.N., Demina L.L., Gordeev V.V., Gordeev V.Yu.
(Institute of Oceanology Russian Academy of Sciences. Moscow) 

On geochemistry of the deep suspended matter above 

hydrothermal field 9°50’n (EPR) 

 9 50’ . .

 (11 / ) ,

 (10 10' . .),  –  9 03' . . ( . 1 ). 

-  1991 . ,

[5]. 

, :

,

 ( ) [2, 6]; ,

;

, ,

 [1]. 

.

 ( )

,

,

.

1000 ,  -  100-200 .

 Fe, Cu, Zn ,

, ,

 – .

 49-  « » (2003 .) 

 9 50’ . .

 (

1 ) ,  CTD- ,

.

,

 « ».  (Si, Al, P) 

-  ( ).
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. 1. ,

 9°50’ ( ), ,

;

 ( ):

1 – ; 2 – ; 3 – 

; 4 – 
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Results of geochemical examination of suspended particulate matter (SPM) 

from the water column at the 9o50’N deep-sea hydrothermal vent field (the E PR) 

are shown. SPM was collected from the background water, buoyant plume and 

nearbottom water Concentrations of Si, Al, P, Corg, Fe, Mn, Cu, Zn, Ni, Co, As, 

Cr, Cd, Pb, Ag, and Hg in SPM were detected. Settling particles collected by 

sediment trap and the nearbottom SPM have a similar chemical composition. 
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Formation conditions of Au-SiO2 assemblage in Cu-Zn ores from the 

Semenov-2 hydrothermal field (13º31.13´N, MAR) were estimated based on fluid 

inclusion study. The pressure-corrected trapping temperatures are 337–256 °

with a 300–290 °  peak. The fluid salinity is 3.5–6.8 wt % NaCl-equiv. The first 

melting temperatures (–23.5...–20.8 ° ) indicate the presence of NaCl+H2O and, 

probably, some KCl. The higher salinity along with high Au (22–187 ppm) and 

Cu (> 10%) contents and elevated Se (up to 289 ppm) and Co (up to 150 ppm) 

amounts probably indicate a magmatic input as, for example, in Au-bearing 

sulfide ores from the Brother volcano, Kermadek island arc [10]. 
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1. Kuznetsov V., Cherkashov G., Bel’tenev V., Lazareva L., Maksimov F., 

Zheleznov A., Baranova N., Zherebtsov I. Semyenov hydrothermal node 

(13º31’N, Mid-Atlantic Ridge): radiochemical study, 230Th/U dating and 

chronology of ore formation / In: Materials of International Conference “Minerals 
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64-65. 
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1998. 340 .

The work presents the studies of the metalliferous and ore-bearing sediment 

strata, located within northwestern (active) and the eastern (non-active) 

hydrothermal fields of the Semyonov ore cluster; the basis is original material of 

eight sediment cores, which were collected during 32nd expedition on board of 

R/V Professor Logachev in 2009. The work is also the first presentation of the 

results of lithological, facies, biostratigraphic and geochemical research.   
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The new type of magmatic hydrothermal solutions in massifs of MAR 

ultrabasic rocks in the world province of MOR have been determined. Solutions 

are characterized of high noble metals, H2, CH4 concentrations, negative 

correlation of H2, CH4 / H2S.
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.
The main features of plume forming in bottom waters of the ultrabasic 

hydrothermal systems are the special type of discharge from hydrothermal craters 
and forming of “layered” plumes. The “Atlantic model” is not suitable for 
hydrothermal systems less than 3000 m depth. 
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Ecologo-geochemical investigations of VNIIOkeangeologia at MAR 

hydrothermal sites of the last 15 years is analyzing in connection with the 

beginning of deep polimetallic sulfides utilization in the International region of 

the Ocean. 
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Investigation is devoted to analysis and comparison of the chemical 

composition of the sulfide pipes of different ages of the two bodies from ore field 

Semenov-2. There are two types of ore - chalcopyrite-sphalerite and chalcopyrite. 

One of the bodies fully represented the type of chalcopyrite ore. In mature 

buildings secondary copper sulfides are observed. In a few specimens selenide 

galena and tellurides of silver (?) are found. In the copper-zinc geochemical type 

gold, cadmium, mercury and arsenic are found. 
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In this work we propose an explanation for enrichment in Co tipical of cobalt-

rich crusts connected with oxidation-reduction properities of Mn hydroxides. 
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The presentation is dealing with new set of data about particle morphology 

and geochemistry of volcanic ashes from a series of recent volcanoes and reveales 

some common as well as different features of their elemental composition.  
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 1. 
                                -

- - - - -

                                                   ,%

SiO2 52.19 65.89 50.08 72.27 - - 59.5 

Al2O3 13.8 16.9 15.8 14.8 16.4 14.1 17.2 

TiO2 1.6 0.89 0.82 0.47 0.52 0.38 0.84 

CaO 5.3 5.6 7.0 2.9 5.4 4.6 6.1 

MgO 2.6 2.1 3.5 1.3 3.7 3.1 3.42 

Na2O 4.2 4.7 2.8 3.9 4.6 4.8 3.25 

K2O 1.6 1.6 1.1 2.0 0.81 0.91 1.24 

Fe2O3 10.2  6.4 7.8 3.1 4.3 3.6 6.6 

MnO 0.23 0.14 0.11 0.095 0.13 0.075 0.16 

P2O5 0.32 0.22  0.14 0.054 0.10 0.13 0.30 

S 0.076 0.085 - 0.025 0.012 0.056 - 

                                                   , /

As 0.17 1.3 6.5 3.6 2.5 1.5 - 

Ba 412 360 510 543 285 163 270 

Be 3.0 1.0 0.8 1.6 1.1 0.9 - 

Bi 0.041  0.14 0.69 0.19 0.045 0.035 - 

Cd 0.34 0.23 0.23 0.09 0.10 0.057 - 

Co 16.0 12.3 22.9 7.4 18.3 13.7 25 

Cr 49.5 13.1 40.2 14.7 115 35.2 56 

Cs 0.53 0.92 0.70 1.10 0.50 0.30 1.3 

Cu 23.1 34.4 32.9 12.9 21.5 29.7 36 

Ga 28.2 17.4 18.4 15.7 16.1 15.7 17 

Hf 12.1 3.6 1.7 2.1 2.5 2.8 2.3 

Hg 0.020 0.025 0.064 0.022 0.012 0.058 - 

Li 13.0 14.7 6.22 22.3 13.3 9.1 - 

Mo 4.6 2.1 4.7 2.1 1.6 1.1 1.1 

Nb 56.8 2.8 2.3 7.9 2.7 3.2 4.3 

Ni 35.3    - 22.2 13.6  44.8 47.4 18 

Pb 5.2 6.1 16.4 9.0 5.2 6.1 6.7 

Rb 39.8 18.8 18.1 34.7 6.7 4.8 31 

Sb 0.21 0.27 0.28 0.32 0.55 0.21 0.22 

Sc 15.9 22.1 22.5 7.3 16.4 9.8 30 

Sn 4.4 1.2 1.6 1.0 0.92 1.4 0.8 

Sr 287 323 428 309 565 374 385 

Ta 4.1 0.21 0.19 0.74 0.21 0.21 - 

Th  5.3 1.6 1.7 3.2 0.84 0.85 2.2 

Tl 0.10 0.22 0.65 0.32 0.12 0.07 0.2 

U 3.2 1.0 0.76 1.4 0.84 0.72 0.7 

V 82 138 198 74 108 73 175 

W 1.0 0.22 0.31 0.43 0.18 0.19 - 

Y 68.5 26.5 17.0 14.1 22.8 8.5 21  

Zn 259 80.7 76.7 61.8 58.7 45.9 - 

Zr 506 128 55 72 65 94 110 
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. 1. 

 % %

C K 77.98 83.09 

O K 20.05 16.04 

Na K 0.35 0.19 

Al K 0.19 0.09 

Si K 0.61 0.28 

P K 0.42 0.17 

Cl K 0.21 0.08 

Ca K 0.19 0.06 
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Mineralogy of cobalt rich ferromanganese crusts of guyots 

Pallada and Butakova Magellanov mountanes Pacific Ocean 
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.

It was determined, that iron-manganese crusts Pallada and Butakov guyots of
Magellanjv seamounts formed by fourth layers. Main ore minerals of each layers 
are Fe-vernadite, Mn-feroxigite. Rare grains composed by vernadite and 
asbolane-buserite. It was looked into mineral composition and age of different 
crust layers. 
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Genetic features of performance of cracks of the counteraction 

in ironmanganous nodules weeding a Clarion-Klipperton  
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. 47-54. 

2. . ., . ., . .

 // 

.  5-

( , 14-16  2008 .). . 1. : ,

2008. . 165-167. 

Studying of cracks of the counteraction ironmanganous nodules weeding a 

Clarion-Klipperton shows periodic character of their curing at continuous growth. 

It is shown that formed on walls of cracks stratigraphic the cut sharply differs 

from synchronous actually a cut nodules. It is offered to call its metacut. 

At curing of concordant cracks there is an infringement stratigraphic sequences. 
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Chemical researches of manganese nodules on a site located in 

the western part of East range of the Russian prospecting area 

of a zone a larion-Kllipperton
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.

. 2. 

. 3. ,

In article classification of chemical elements in manganese nodules, 

depending on their quantitative maintenance is considered. Five groups of passing 

elements are allocated. The correlation analysis of chemical elements is carried 

out. Are resulted dynamics of concentration of chemical elements depending on 

types of manganese nodules. 
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Isomorphism of trace elements for Mn & Fe in thin-layers Fe-

Mn crust of Magellan seamountains 
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.3.  I (  1  2) n=112. 

1. Dolbnya I.P., A.V. Golubev, K.V. Zolotarev, et al. Scanning synchrotron 

radiation X-ray fluorescence trace element analysis of microlayers of Fe-Mn 

nodules; new data on ore forming processes in the Ocean // Nuclear Instruments 

and Methods in Physics Research Section A: Accelerators, Spectrometers, 

Detectors and Associated Equipment. 1995. V. 359. Is. 1-2. P. 327-330. 

2. Daryin A.V., Baryshev V.B., Zolotarev K.V. Scanning X-ray fluorescence 

microanalysis of phosphorites from the underwater mountains of the Pacific 

//Nucl. Instrum. and Meth. Phys. Res. A 1991. V. 308. N 1-2. P. 318-320.  

We calculated the coefficients correlation for Fe, Mn and more than 20 trace 

elements in the laminar hydrogenic Fe-Mn crusts of Magellan seamountains 

(Pacific Ocean). Calculation is executed on the large statistical material (by 

Scanning synchrotron radiation X-ray fluorescence method) separately for the 

layers of different age. 
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Environmental mineralogical indicators of near-continental 

sediment formation within Pacific Ocean western part 
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 ( ) (IV )

 (IV ); 5 - -  (V); 6 - 

-  (VI); 7 - 

 ( ) (VII); 8 - 

 (VIII); 9 – ,

 (IX); 10 – 

 (

) (X); 11 - 

,

 (XI). 

:

df1=-5,678x1-5,703x2-5,738x3-5,659x4-5,705x5-5,78x6-5,743x7-5,742x8+571,785;

df2=-59,797x1-59,714x2-59,739x3-59,717x4-59,764x5-59,825x6-59,704x7-

59,674x8+5976,46;

df3=-30,154x1-30,098x2-30,147x3-30,059x4-30,206x5-30,108x6-30,149x7-

30,139x8+3015,14

: 1 -  (Cpx,Ol); 2 – 
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1. . ., . ., . . .

 // . . 1996.  3. . 14-24. 

2. . ., . .
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. : , 2010. 321 .

3. . ., . ., . ., . . -

 / 

( . . . ). . 3: 

. .: , 2007. . 392-418. 

4. Derkachev A.N. and N.A. Nikolaeva. Multivariate analysis of heavy mineral 

assemblages of sediments from the marginal seas of the Western Pacific / 

Developments in Sedimentology. Elsevier, 2007. V. 58. P. 439–464.  

5. Dickinson W.R., Beard L.S., Brakenridge G.R. et al. Provenance of North 

American Phanerozoic Sandstones in relation to tectonic setting // Bull. Geol. Soc. 

Amer. 1983. V. 94. P. 222-235. 

6. Mange M.A., Maurer H.F.W. Heavy minerals in colour. Chapmen and Hall. 

London, 1992. 147 p. 

On the basis of multivariate statistics methods, parageneses of heavy minerals 

being regularly repeated in deposits of sedimentary basins which are close on 

both structural-tectonic (geodynamic) and landscape-dynamic (lithodynamic) 

conditions of sediment forming were established. New indicational lithodynamic 

diagrams have been advanced. They allow (according to heavy mineral 

associations) to estimate the belongings of studied deposits to the definite 

geodynamic environments of their forming. Possibilities and limitations of the 

use of lithogeodynamic diagrams under paleogeodynamic reconstructions for 

ancient sedimentary basins of different age are shown.  
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Sediment map of the Baltic Sea 

. .  ( , )

 1980-2010 .

 (31 ) ( . 1). 

 (  2 . )

 1970-1990 ., . .

.  [1]. ,

, .

,

 [2] 

 [3]. 

. .  1:500000 

. . .

 (1, 3, 4)  [4–8]. 

.

Sediment map (0-5 cm) was compiled in the scale 1:500 000 in the Mercator 

projection. The classification of the Institute of Oceanology RAS [1] was used. 

This classification and legend were accepted by IOC UNESCO [2] for the 

compilation of the UNESCO unconsolidated bottom sediments maps for the 

Mediterranean and Black Seas in the scale 1:1mln. [3]. Now we have detail maps, 

prepared in one classification and in one legend for the three main European seas: 

Mediterranean, Black and Baltic. The method of the transfer of sediment maps, 

published in the western (Shepard’s or Folk’s) classifications was described in the 

Explanatory note [2]. This method allows for us to use for our needs those 

sediment maps of the Baltic Sea region, which were published in Shepard’s 

classification (for example, polishmaps). 



. 
1

. 
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. 2  ( )

We began collect the data for the sediment map of the Baltic Sea in the early 

seventieth of the previous century. The bottom sediment samples for the map 

(more than 3000 geological samples) were collected by us during international 

expeditions, when Baltic Sea was not divided between countries (1970-1990). 

They covers almost the whole Baltic Sea (without Bothnia Sea). About 2000 

bottom sediment samples were investigated in the Atlantic Branch of P.P. 

Shirshov Institute of Oceanology RAS, Kaliningrad. The grain size distribution 

and 17 chemical parameters were analyzed. This work was done under the 

leadership of E. Emelyanov during 30 years. The 31 geologist of all the Baltic 

countries were involved in this project. They are coauthors of the map (Fig. 1). 

Maps for the Bornholm and Arcona Basins and for the Western Gotland Basin 

were compiled by me during my stay as invited professor in the Baltic Sea 

research institute in Warnemuende (1993) and in the Geological institution of the 
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Stockholm University (1989-1990). 

Some parts of the Baltic Sea sediment map (1, 3, 4) were published [4–8]. 

1. Bezrukov P., Lisitzin A. Sediment’s classification in the recent marine basins. 

Sc. Reports of Institute of Oceanology, v.32, Moscow, 1960. . 96-126. 

2. Emelyanov E.M., Shimkus K.M., Kuprin P.N. Explanatory Notes to the 

IBCM-SED Map Series Unconsolidated sediments of the Mediterranean Sea 

(scale 1:1 000 000) and the Black Sea (Scale 1:2 000 000) // Geological 

Frasmework of the Levant / J. Hall, V.A. Krasheninnikov et al. (eds.). The 

Levantine Basin and Israel. Jerusalem, 2005. V. II. P. 183-214. 

3. Emelyanov E.M., Shimkus K.M., Kuprin B.N. Unconsolidated bottom 

sediments of the Mediterranean and Black seas. A colour map. Scale 1: 1000 000, 

10 sheets. IOC UNESCO. Published by Head Dept. of Navigation and 

Oceanography, RF, S-Petersburg, 1996. 

4. Emelyanov E.M., Neumann G., Lemke W., Kramarska R., Uscinowicz Sh. 

Bottom sediments of the Baltic Sea map in scale 1:500000. Head Dept. of 

Navigation and Oceanography Ministry of Defence RF., S.-Peterburg, 1994. 

5. Emelyanov E.M. Baltic Sea: geology, geochemistry, paleoceanography, 

pollution. P.P.Shirshov Institute of Oceanology RAS, Atlantic Branch. 

Kaliningrad: Yantarny Skaz, 1995a. 120 p. 

6. Emelyanov E.M. The processes of sedimentation in the Gulf of Finland // 

Prace Panstwowego Institutu Geologicznego, CXLIX. Proceedings of the third 

marine geological conference "The Baltic". Warshawa, 1995b. P. 138-144. 

7. Emelyanov E.M. (ed.). Geology of the Gdansk Basin. Baltic Sea. 

Kaliningrad: Yantarny skaz, 2002. 496 p. 

8. Emelyanov E.M. The geochemical and geoecological situation in the areas of 

the Skagerrak and the Baltic Sea where chemical munition was dumped // 

Geologija. Vilnius, 2007.  59. P. 8-29. 
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First discovery of the cobalt-manganese crusts on the 

continental slope offshore Vietnam 
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Report is devoted to investigation of formation mechanism of Co-Mn crusts 

which were retrieved for the first time from the continental slope offshore 

Vietnam. 
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1. . ., . ., . ., . ., 

. .  // . . . . 1978.  6. . 5-19.

2. . ., . ., . . .

.: , 1989. 208 .

3. . .  // 

. . . . 1976.  6. . 575-592. 

Manganous oxide is one of the most widespread objects of practical 

importance, which formation and transformations occur with active role of 

microorganisms. Manganese aggregates are characterized by the joint presence 

both of well crystallized varieties, and fine particle phases with the lowest degree 

of ordering (with significant ore grade and contents of X-ray amorphous 

components up to 50-60%). Formation of roentgenoamorphous nanodimensional 

manganese oxides was examined from the point of their biogenic mineral origin; 

i.e. objects of the researches were nanodimensional phases of ferromanganese 

nodules from the Pacific bottom. Electron-microscopic investigations showed a 

great a great expansion of mineralized biofilms on the studied samples. Chemical 

composition of the bacterial mass makes (%) MnO 28.34, Fe2O3 17.14, SiO27.11, 

CaO2.41, TiO2 1790, Na2O 1.74, Al2O3 1.73, MgO 1.30, P2O5 1.25, CoO 0.68, 

CuO 0.54, NiO 0.53, K2O 0.50. A direct sign of bacteria factor participating 

formation of manganese oxides is occurrence of fossilized cyanobacterial mats 

within the interlayer space of nodules (%): MnO 48.35, Fe2O3 6.23, MgO 8.76, 

Al2O3 5.05, SiO2 4.45, NiO 3.63, Na2O 2.30, CuO 2.19, CaO 1.31, K2O 0.68. 

Electronic-microscopic investigations showed this phase consists of mineralized 

glycocalix composed, in its turn, of nanodimensional flakes of todorokite.  
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The results of shallow boreholes drilling on guyots of the 

Magellan Seamounts (the Pacific Ocean) 
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. 36–49. 

4. Melnikov M.Ye., Tugolesov D.D., Gubenkov V.V., Rozhdestvensky V.Ch. 

Preliminary results on drilling of Co-rich manganese crusts (the IOAN guyot, the 

Pacific ocean – case study) // Minerals of the Ocean. Conference abstracts. Saint-

Petersburg: VNIIOkeangeologia, 2002. P. 24–27. 

Shallow drilling of the Magellan Seamounts guyots allowed for a detailed 

study of ferromanganese crusts distribution around gentle surfaces and helped to 

investigate variability of their thickness and composition. The obtained results 

provided additional information about ore depositional conditions and ongoing 

process of ferromanganese crusts and nodules formation. 
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,  « », 2005. 230 .

5. Melnikov M.E., Saprykin S.S. On thickness variability of Co-rich manganese 

crusts // Minerals of the Ocean. 3. Future Development. Conference abstracts. 

Saint-Petersburg: VNIIOkeangeologia, 2006. P. 99–102. 

Variability of the crust thickness from the drilling profiles run around the Ita-

Mai-Tai and Gramberg guyots located within the eastern chain of the Magellan 

Seamounts was studied with preparation of variograms. In some cases zones of 

the sample influence were defined. 
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2006. V.14. P. 1312-1325. 

. 4.  (%) ,

 [6]. 

The first results of studying the distribution and composition of the particles 

of native iron in the sediments of the Atlantic Ocean by thermomagnetic analysis. 

Histogram of the concentration of iron three-modal: 1) the zero mode refers to the 

areas of sediment, which did not hit the cosmic particles. 2) the basic background 

of relatively uniform distribution with mode 0.6 x10-5%. 3) a group of relatively 

high concentrations of iron of 2.6 x10-5% (mode) to about 10-3%. Mostly of this 

are splashes of iron particles concentrations. The admixture of nickel in the 

particles of iron has a bimodal distribution: 1) mode 0% Ni - pure iron, and 2) 

kamacite containing up to 17% Ni, the mode is 4-5% Ni. 
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Mineral composition of surface sediments from the eastern Laptev and East 

Suberian seas was studies by an immersion method. Obtained results were 

processed by methods of multivariate statistics (Q-mode factor and cluster 

analyses), that allowed to estimate 13 mineralogical provinces. Main factors 

influencing on the formation of mineral sediment aspect are revealed.  
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It was studied of the ion exchange reactions of the metal cations with ore 

minerals from the different layers of ferromanganese crusts. It was determined the 

contents of ion exchange complex, ion exchange capacity, ion selectivity. The age 

of crusts layers are not influence on the characteristics of ion metal sorption.   
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It was studied the chemical composition of each layer of iron-manganese crust 

of Pallada and Butakov of guyots of Magellane seamounts. It was determined, 

that in conditions of the same contents of ore minerals Fe-vernadite and Mn-

feroxigite concentrations of metals in different. It was looked the flux of metal 

ions into ore mineral in different geological times. 
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1. Bau M., Koschinsky A., Dulski P. et al Comparison of the partitioning 

behaviours of yttrium, rare earth elements, and titanium between hydrogenetic 

marine ferromanganese crusts and seawater //Geochim.Cosmochim. Acta. 1996. 

V. 60. P. 1709-1725. 

2. German C.R., Masuzawa T., Greaves M.J. et al. Dissolved rare earth elements 

in the Southern Ocean: Cerium oxidation and the influence of hydrography // 

Geochim.Cosmochim.Acta. 1995. V. 59. P. 1551-1558. 

The trace element and REE content of crusts collected in South Atlantic has 

been studied. The data obtained reveal a complex history of crusts formation, 

which origin often associated with submarine weathering and hydrothermal 

transportation. rusts growth supplied with hydrogenous accumulation of trace 

and rare earth elements from seawater.  
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 4. . 406-425. 

We studied Albian-Cenomanian paleoceanic carbonate-siliceous deposits of 

the Kamchatsky Mys Peninsula (Eastern Kamchatka, Russia). Geochemical 

researches have revealed an enrichment of the carbonaceous beds in comparison 

with containing jaspers and limestones by some petrogenic oxides and many trace 

elements including noble metals. 
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Rare elements composition of zircons from the ultramafic restites from crest 

zone of the Mid-Atlantic ridge in the Central Atlantic determined by ion 

microprobe method using Cameca IMS-4f are presented and are discussed. 
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2. Miyashiro A., Shido F. Differentiation of gabbros in the Mid-Atlantic Ridge 

near 24°N // Geochemic. J. 1980. V. 14.  4. P. 145-154. 

3.Dick H.J.B., Meyer P.S., Bloomes et al. Lithostratigraphic evolution of an in 

situ section of oceanic layer 3 / Eds. Von Herzen R.P., Robinson P.T. et al. 

Proceedings of the Ocean Drilling Programm // Scientific results. 1991. V. 118. 

P. 439-538. 

4. . ., . ., . .  Fe-

Ti - ,

 // . 2009.  5. . 521-539. 

The majority of plutonic rocks from troctolites up to diorites were generated 

at fractionation of the depleted tholeiitic melts, proceeded in magmatic chambers. 

The interactions between melts and ultramafic substrate took place in zones of 

penetration of detachment faults through walls of chambers. Thus the substrate 

was exposed to dehydration and partial melting. These processes took part in 

formation amphibole-beering rocks, Fe-Ti gabbros and plagiogranites. 
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Findings of the zeolite deposits detached mass Cenozoic, the Pleistocene 

glacier transferred from the sea on the coastal slope of the Baltic shore of the 

Kaliningrad region, indicate the continuation of the Nearbaltic zeolite Basin 

within Baltic akvatorii. 
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Revealed very similar spectrumes of the distribution of rare earth phosphorites 

and trace elements of the East European platform phosphorites and the mafic-

iltramafic Baltic Shield. There are the positive correlation of the epochs of the 

phosphorous and development of weathering crusts. 
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SE Baltic Sea and Kaliningrad Region in the Pleistocene were the area where 

the actively manifested glaciagenous – tectonical events. The influence of these 

events was reflected on geology, geomorphology and mineral resources of the SE 

Baltic Sea and Kaliningrad region very strong. 
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The review of Mn and Fe-Mn ore mineralization in the Earth history on 

continents and Sea bottom is based on scanning electron investigation of 

representative samples collected by 18 authors from a number of deposits 

troughout the world. The volume illustrated by 1700 scanning photos is going to 

be published before the end of this year. 
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