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Baranov B.V., Dozorova K.A., Rukavishnikova D.D. 
(Shirshov Institute of Oceanology RAS, Moscow) 

Geologic hazards of the Eastern Sakhalin slope 
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1. . ., . ., . . .

.  // . 2013. .

449.  3. C. 334–337. 

Geologic hazards associated with the Eastern Sakhalin slope area were 

distinguished and studied on base of geological and geophysical data obtained 

during marine expeditions in 1995–2013 carried out in frames of three 

international projects. Among them are: seismicity, active faulting, gas seeping, 

slope failure and landslides. Casual and spatial links between these phenomena 

were found. The most dangerous of them are land slides capable to generate 10-

meter tsunami waves in close vicinity of petroleum industry objects and thus 

cause serious damage to economy and environment.  
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(  1) 

Barenbaum A.A.
(Oil and Gas research Institute, Russian Academy of Sciences, Moscow) 

About one important tectonic-magmatic consequence fallings of 

galactic comets into the Atlantic Ocean (Post 1) 

.

,

 [1–3]. 

 [3]. 

.

, ,

.

, , ,

,

.

 [3], 

 200  7 ,

, ,

. ,

.

,

,

 [4–6]. 

 [2, 3] 

[7, 8] -

.  «

»  [9]. 

 « ». ,

,

.  – 

 5÷2 . ,  « »,

. -

,

.

- ,



7

, , ,

, , , ,

, .

.

,  200–1000 ,

 300–400  900–1200 .

.

. ,  ~2 ,

 ~3 ,  ~6 .

,

 [9]. 

. [10]

 5÷1 . .  [2], 

 100×100 2,

,  3–5 . ,

,

.

, ,

 [2].  ~107

 [1]. 

,

,

.

.

,

, ,  ( . 1–3). 

, .

 1886 . -  «

».

 « »  1916 . [11].  

, .

,

–  1 . ,

200  80 . ,  9564 . , . .

. ,

,

,  [12].  



8

 1. 

 2. 



9

 3. 

. ,  ( . 1–3) 

,

. – .  [13]. 

,

.

, , .

~50000 ,  –  28000 ,

. , ~10000 ,

.

. . .  [14], 

 DSDP 

(1968–1985)  ODP (1985–2003). . .

 [15]. 

 [3], ,

, ,

, . ,

.  « »

, ,

,

[15, 16].  



10
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« », 2010. 544 .

2. . . .

// .

2012.  6 (90). . 3–26. 

3. . . -

 // . 2013.  1 (91). . 21–39.

4. ., . . .: . 1970. 552 .

5. . . . .: . 1983. 200 .

6. . .

 // .

.: - , 2011. . 166–171. http://khain2011.web.ru 

7. . ., . ., . .

 // . . 2002. . 10.  2. 

. 3–14. 

8. . ., . ., . . -

:  // . . 4. .

2004.  3. . 3–16. 

9. . . . .: . 1993. 456 .

10. . . :

 // 

. . 1. : , 2008. 

. 43–47. 

11. http://theosophy.ru/vt-index.htm. 

12. . .  // 

 VII .

, .: , 2011. . 1. . 54–57. 

13. http://www.delphis.ru/journal/article/edgar-keisi-ob-atlantide

14. . .

. : - , 2011. 344 .

15. . .

 (  2). .

16. . . »

 (  3). .

On the example of the Atlantic, we present theoretical and empirical arguments in 

favor of high-amplitude uplifts of the oceanic crust, synchronous with the 

"newest uplifts" the Earth's crust over the continents. 
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 (  2)

Barenbaum A.A.
(Oil and Gas research Institute, Russian Academy of Sciences, Moscow) 

Space hypothesis formation breaks in oceanic sedimentation

(Post 2)
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, 1977. 216 .

3. ., . . .: . 1982. 846 .
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. .: , 1988. 309 .

5. . .

. : - , 2011. 344 .
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1983. 272 .

7. . / . . . . .

. .:  « », 2005. 310 .

8. . . //

. .: , 1994. . 6. . 197–233. 

9. . . . .:

« », 2010. 544 .

10. . ., . ., . .

:  // . . 4. .

2004.  3. . 3-16. 

11. . ., . ., . .

 ( ) // .

. 2002. . 10.  2. . 3–14. 

12. . .

 (  1). 

13. . .

 // . 2013.  1 (91). .

21–39.

The resulting conclusion that fallings to Earth galactic comets and interplanetary 

large asteroids and comets are the root cause of formation the breaks in oceanic 

sedimentary. A new hypothesis perfectly explains the high-amplitude fluctuations 

of Earth's crust, as well as its expansion in mid-ocean ridges. 
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 (  3)

Barenbaum A.A.
(Oil and Gas research Institute, Russian Academy of Sciences, Moscow) 

"Young volcanism" as evidence of newest uplifts of the Earth's 

crust in the World Ocean (Post 3) 
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1. . ., . .

. .: , 1993. 247 .

2. . . . .: , 1993. 456 .

3. . .

 (  1). 

4. . .

 (  2). 

5. . . . .:

« », 2010. 544 .

6. . . .

// .

2012.  6 (90). . 3–26. 

7. . .

 // . 2013.  1 (91). . 21–39.

8. . . .: ,

1977. 216 .

There is found that the "newest uplifts" occur not only in Earth's crust of the 

continents, but even on a large scale, in the oceans crust. The processes of "young 

volcanism" are the main consequences of this phenomenon in oceans today. 
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Barkin Yu.V. 
(Sternberg Astronomical Institute at Moscow Lomonosov State University, Moscow) 

Synchronous jumps in the processes and phenomena on the 

Earth, Moon and Sun in 1997–1998 and their unity mechanism 
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1. Barkin Yu.V. Step-by-step synchronous variations of geodynamical and geophysical 

processes and their uniform mechanism: events of 1997–1998 years // EGU General 

Assembly (Vienna, Austria, 19–24 April 2009). Geophys. Res. Abstr. 2009. V. 11. abstract 

# EGU2009-1618.

2. . .

 1997–1998 .  // :

 XIX  ( )

. . V. .: , 2011. . 28–32.

3. . .

 // 

. . 9. . 45–97.
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4. Barkin Yu.V. General rhythms of the solar system bodies // XXV General Assembly 

of EGS (Nice, France 25–29 April 2000) PS 6. News Letter European Geophysical 

Society.  74. March 2000. Scientific Programme. P. 257.  

5. Krasinsky G.A. Variations of the coefficient 
2J  of geopotential, and the dynamical 

Love number 
2

dk  from the analysis of laser ranging to LAGEOS 1 and LAGEOS 2. 

arXivarXiv:1107.0205v1 [astro-ph.EP] 1 Jul 2011. 21 pp. 

6. . .

 1970–2001 . // 

. 2003.  148. 27 c. 

7. Chapman G.A., Dobias J.J., Walton S.R. On the Variability of the Apparent Solar 

Radius // The Astrophysical Journal. 2008. V. 681. P. 1698. doi:10.1086/588512. 

In this paper, we discuss the general phenomenon about synchronous step-by-step 

changes of natural processes and phenomena occurring at the same period of time 

at different solar system bodies (in this work on the Earth, the Moon and the 

Sun), as predicted by the author of [5]. We discuss the abrupt change in the value 

of the dynamic coefficient of elasticity and a jump in the relative position of the 

laser reflectors and the center of mass of the Earth to the Moon in 1997–1998. An 

interpretation of the observed changes in the difference between the radius of the 

Sun and its ephemeris (calculated) values in 1986–2004 and step in 1997–1998. 
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Belous O.V.
(Ilichev Pacific Institute of Oceanology. FEB RAS, Vladivostok)

Wave surfaces of leveling at the Bering Sea 
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. 57–62.

4. . ., , 1985. 

.- . - . . . . 194.  

127 .

Four wave surfaces of leveling are recorded in the Bering Sea: lower (Eocene-

Oligocene and middle Miocene), medium (Late Miocene-Pliocene) and upper 

(Pleistocene). Lower surfaces are almost anywhere buried, and the middle and 

upper ones form shelves at low (up to 1500 m) and top (160 m) level, 

respectively.
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V.A. Rashidov
4
, A.A. Trusov

5

(1Moscow; 2State Nekrasov University of Kostroma;3Mining Institute of the Ural Branch 

of the RAS, Perm;4Institute of Volcanology and Seismology, FED RAS,Petropavlovsk-

Kamchatskyy; 5CJSC «GNPP Aerogeofizika», Moscow)

Research of geological features of submarine volcanoes and 

volcanic massifs of the Kuril Island Arc by means of original 

modern interpretative technology
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. :  « -

», 2002. 188 .

We investigated submarine volcanoes of the Kuril Island Arc by means of 

original interpretative technology. Peripheral magma chambers, summit calderas, 

extrusive cones, secondary lava cones and single lava flows were revealed within 

submarine volcanic edifices. We defined locations of active volcanic centers and 

contoured magnetic objects which were identified with the solidified supplying 

systems of volcanoes. We estimated magnetic properties of rocks composing 

submarine volcanoes in natural and laboratory conditions. 
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Mixed gravitite-contourite systems on the Brazil continental 
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1. Stow D.A.V., Hunter S., Wilkinson D., Hernandez-Molina F.J. The nature of 

contourite deposition // Developments in Sedimentology. 2008. V. 60. P. 143–156.

2. Faugeres J.C., Stow D.A.V., Imbert P., Viana A. Seismic features diagnostic of 

contourite drifts // Marine Geology. 1999. V. 162. P. 1–38. 

3. Hernandez-Molina F. J., Paterlini M., Violante R. Contourite depositional system on 

the Argentine Slope: An exceptional record of the influence of Antarctic water masses // 

Geology. 2009. V. 37.  6. P. 507–510. 

4. Viana A.R., Almedia W.JR, Nunes M.C.V. et al. The economic importance of 

contourites // Economic and Palaeoceanographic Significance of Contourite Deposits / 

Viana A.R. & Rebesco M. (eds). Geological Society, London, Special Publications. 2007. 

V. 276. P. 1–24.

5. Stow D.A.V., Hernandez-Molina F.J., Llave E. et al. Bedform-velocity matrix: the 

estimation of bottom current velocity from bedform observations // Geology. 2009. V. 37. 

 4. P. 327–330. 

6. . ., . ., . .

 // 

. 2012. 5. . 427–450.

7. Lima A.F., Faugeres J.C., Hercynian M. // Mar. Geol. 2009. V. 266. P. 18–41. 

8. . ., . ., . . . -

 // 

. 2013. . 452.  3. C. 329–332.

9. Murdmaa, I. O., Borisov D.G., Ivanova et al. Very high resolution seismic profiling at 

the Brazil Margin // Eos Trans. AGU. 2012. V. 93 (25). P. 233–234.  

10. De Madron D., Weatherly. Circulation, transport and bottom boundary layers of the 

deep currents in the Brazil Basin // Jorn. Marine Research. 1994. V. 52. P. 583–638. 
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11. Shanmugam G., Spalding T.D., Rofheart D.H. Process sedimentology and reservoir 

quality of deep-marine bottom-current reworked sands (sandy contourites): An example 

from the Gulf of Mexico // American Association of Petroleum Geologists Bulletin. 1993. 

V. 77. P. 1241–1259. 

Erosional channels and sediment drifts revealed on the Brazil continental rise 

during the 33rd, 35th, 37th cruises of the RV “Akademik Ioffe” are suggested to be 

formed by the contour current of the Antarctic Bottom Water. Gravity flows from 

the continental slope and the Sao Tome seamount episodically delivered coarser 

sediment material into clay contourites. The observed drifts and channel are 

considered to be involved in the erosion-depositional gravitite-contourite mixed 

system. The Sao Tome seamount plays an important role in the system formation. 
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6. Hayashi T. The Study of Thermal Structure and Tectonic History of the Derugin Basin, 

Sea of Okhotsk. Master’s Thesis, Earthquake Research Institute, University of Tokyo, 

1997. 135 p. 

Area of negative polarity was distinguished and contoured on base of magnetic 

field analysis. This area is confined to subsided part of the Vityaz Ridge and 

corresponds to area of crust extension and destruction. Inverse problem solutions 

lead to conclusion that extension and destruction of the crust was accompanied by 

intrusion of magmatic matter during inversed polarity epoch. Presence of local 

positive magnetization anomalies in this area may be explained by superimposed 

volcanic activity associated with subsequent stage of magmatism related to 

positive polarity epoch. Basing on magnetic field character and bedrock dating 

we suppose that extension zone in the fore-arc area was formed in Late 

Oligocene. This period approximately corresponds to the beginning of Kurile 

Basin opening and volcanic arc forming. 
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1.  Sandwell D.T., Smith W.H.F. Retracking ERS-1 Altimeter Waveforms for Optimal 

Gravity Field Recovery // Geophys. J. Int. 2005. V. 163. P. 79–89. 

2. Sandwell D.T., Smith W.H.F., Gille S. et al. Bathymetry from Space: Rationale and 

requirements for a new, high-resolution altimetric mission // Comptes Rendus de 

l'Académie des Sciences. 2006. V. 338. . 1049–1062. 

3. Maus S., Barckhausen U., Berkenbosch H. EMAG2: A 2–arc min resolution Earth 

Magnetic Anomaly Grid compiled from satellite, airborne, and marine magnetic 

measurements // Geochemistry, Geophysics, Geosystems (an electronic journal of the earth 

sciences). 2009. V. 10.  8. (http://www.geomag.org/models/emag2.html)

The eastern part of the Indian Ocean is characterized by a complex tectonic 

structure and is represented by a tectonic structures of the different type, age and 

history of the formation. It is reflected in the complex structure of the anomalous 

magnetic and gravity fields, qualitative analysis of which plays an important role 

in the study of the structure and evolution of tectonosphere especially in remote 

areas (waters) covered with fragmentary data from other geophysical methods. 

According to the results of the structural analysis of the anomalous magnetic and 

gravitational fields has been constructed zoning scheme of the eastern Indian 

Ocean, where the structural elements are characterized in terms of the anomalous 

potential fields and represent tectonic structures of a different order, with their 

specific nature of not only the anomalous gravity and magnetic fields, but also the 

nature of the relationship between age, morphostructures and bottom topography. 
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The density Earth crust's models along the seismic profiles are presented. 

Showing the tectonic position and structure characteristics of the central part of 

the Kuril-Kamchatka Island arc. 
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The relics of mega-arches as paleoplum projections are revealed on 

geomorphological and geological data combination at the bottom of the Pacific 

Ocean. It is suggested to use information about underwater focal 

morphostructures of different sizes by minerageny zoning. 
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The carried out geophysical researches allow to give three-dimensional structure 

of an underwater mud volcano in area of Temrjuk bank. It is interpreted as 

antiform and deformed flexure where some periods of activity and deformations 

in a cut are divided by the periods of abrasion. 
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Geomagnetic studying of the Arctic and Far East seas of Russia puts a number of 

new tasks in comparison with the same of deep-water oceanic areas. Essentially 

new technology and a technique of geomagnetic studying, and interpretation of 

those results is necessary. 

In our opinion, for structural mapping of a bottom of the Arctic and Far East seas 

it is expedient to divide application of new technologies of magnetic investigation 

into two stages.  

1. Interpretation of large scale aeromagnetic surveys of the Arctic and Far East 

seas of Russia with purpose of both structural mapping and estimating the most 

perspective for oil-and-gas deposits subareas. 2. Detailed magnetic modeling on 

the basis of high-precision gradieometer marine magnetic data for the solution of 

fine scale structural tasks and UXO’s identification. 
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The magnetic field of the ocean yesterday and today 
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The Earth's magnetic field is one of the main sources of information about the 

deep geological structure of the Earth and the evolution of its lithosphere. 

Anomalous magnetic field of the ocean directly related to the Genesis and 

tectonics of the oceanic lithosphere. 
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for the first time by the bottom side-scan profiling offshore cape Taran (Sambian 
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Catastrophic flooding changed morphology of the riverbed Ashamba: washed 

out left shore, increased the depth and the width of the river channel. Great 

strength and power the mudflow, in addition to the stone material, took out into 

the bay a large amount of finely dispersed clayey silt, which over time condensed. 

The morphological profiles made by results of an echo sounding demonstrate 

how to change the bottom relief of the bay. 
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In the present work, the results of field investigations of morphology and 

dynamics of the bottom relief of the Baidaratskaya Bay of the Kara Sea in the 

area of the underwater pipeline crossing construction (gas pipeline Bovanenkovo-

Ukhta) are presented. The morphology and morphometry of ice gouges and other 

forms is given in the article. 
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In 2009–2012 new data concerning distribution of pockmarks in the eastern Gulf 

of Finland as well as geological and geomorphologic conditions of their 

formation were gathered within the monitoring of geological environments. The 

pockmarks discovered within the areas of silty-clayey mud sedimentation in the 

central part of the gulf were formed as a result of biogenic gas-seepage. In the 

Kopora Bay pockmarks were probably formed as a result of groundwater 

discharge from the Vendian aquifer system, although it is possible to find some 

spatial correlation with tectonic faults distribution.  
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2. . 40–45. 

Information resource on Magellan seamounts guyots includes a website «Magel-

lan seamounts (The Pacific)», a «Magellan seamounts of the Pacific» 

geoinformation system in the ArcGIS Online, and a database. The website, the 

geoinformation, and the database are all interconnected. Information resource, 

which is being filled with content, provides data on 27 Cretaceous submarine 

volcanic edifices within Magellan seamounts.
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tings and large scale segmentation // Marine Geophysical Researches. 1997.  19. P. 457–

480.

2. Dick H., Lin J. & Schouten H. An ultraslow-spreading class of ocean ridge // Nature. 
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6. Edwards M.H., Kurras G.J., Tolstoy M. et al. Evidance of recent volcanic activity on 

the ultraslow-spreading Gakkel ridge // Nature. 2001. V. 409. P. 808–812.

In 2001, Edwards and colleagues [6] described the eruption of a volcano on the 

Gakkel Ridge. Intensity and duration of the eruption is comparable with those on 

the Iceland. The seismicity analysis of the ultra-slow ridges revealed the presence 

of an eruption on the Reykjanes Ridge with comparable forth and duration and a 

long-term strong event on the Southwest Indian Ridge. 
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We propose the development of technologies for automated mapping of sources 

of potential fields for 2D and 3D cases. The technology allows to determine the 

position and type of the source by combining into a single "smart algorithm" dif-

ferent ways of assessing the status of the field sources – spectral, Euler deconvo-

lution, wavelet transform and nonlinear inversion of the analytical signal. Exam-

ples of using our technology for different location surveys are shown. 
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Morphostructure of the South Atlantic Mid-Ocean ridge Zones is presented by re-

lief of tectonic and magmatic specialization. The first of them is typical for axial 

fragments, that join to transform faults. The second is characteristic for the mid-

dle of the segment. 
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The geologic and geophysical researches of the Peter the Great Seamount was al-

lowed to correct its geographic position, topography and geological structure. On 

the basis of basement and sedimentary cover rock composition and age have de-

termined that geological structure of the Peter the Great Seamount and other vol-

canic rises of the deep-sea Japan Basin are similar. The formation of Peter the 

Great Seamount sediment cover evolved coupled with nearby continental slope of 

Primorye and Pervenetz Rise.
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The paper presents the results of echo-sounding investigations, which were con-

ducted within the Brouton Bay (Simushir Island, the Kurile Islands) in July 2011 

during complex scientific and research expedition of FSBSO Institute of Marine 

Geology and Geophysics FEB RAS. We sounded 57 linear kilometres and con-

structed the Brouton Bay bathymetric map and 3D-model. 
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Structure and tectonic types of ultra-slow spreading ridges 

, -

, , , - .

 <2 / -

.  ¼ -

. ,  [1–8] -

,

. -

, ,

.

1000 ,  56°47′ . .  63°20′
. .

 60°–64°. -

. -

- .

 s-

,

, . -

,

.  15°–22°, -

 3°  45°. -

.  8–9  20–22  [8]. 

 650  67° . .  71°40 . .

-

 30–35 .

. ,

. -

-

 12–15  7–9 . , -

. -

, -

: , ,

 [5]. 

 600  71° . . -

 73°30 . .  8° . .  55°. -



135 

 2.5–3.5 .

,  30–

35° , .

 30-50 , -

,

. -

,  4–4.5  [4]. 

 550 -

 73°45’  78°35’ c. .

. -

 75°50’ . .  0º–7º  343º–350º. 

 37º,  53º.  1.5–1.7 

/ .  0.86  1.38 / .

 (3–3.5  4,5-5,5 

). -

 (  – )  ( -

 – ). ,

 5–20 . -

,  30–50 . -

 30–150 , -

,

. -

, . - ,

 « -

» [1].  

 1800  83° . . 6° . .  125° . .

,  14 / . -

, -

 [6]. 

,

. -

 ( ) (7º–3º . .) 

-  ( ),

,  20–30 .

 300-

( ) (3–30º . .) . -

-

, , . -

 ( ) (30–85º . .) , -

 100–150 .

 50–100 -



136 

 – 3–5 ,  – 1.5–2.5 ,  – 

2.5–3.5  [2, 6]. 

-  ( ) -

-  7700  ( )  (55° . ., 

0°40´ . .)  (25° . ., 70° . .) [7]. -

, -

 32  90°. -

 8  16 / , -

.

.

,  – . .

. -

-

, . -

, -

-

.  – .

,

 [3], -

- -

, -

- -

. ,

 [9–11], 

.

 1: ,

 ( ,

). =60–85°, V =1.2–

1.8 / . .

 ( . , . ). 

,

, .

 –  13–22 

 7–9 ,  –  12–15  7–9 . -

.

 (  30–50 ),  (  0.5–0.6 ) -

 ( ) -

 ( )  3–5 ,  (  18–30 ), 

(  1 ) ,  8–15 .

 2: -

 ( , ).



137 

. ,

.

.  – 3–6 . -

. -

,  V

 1.6–1.3 /  ~4 / . ,

.

 3: ,

, ,  ( -

, , ).

 220 ,

 35–40 ,  2–2.5 .

.  0–3  5–8  – 

.

 [2, 6, 7]. 

,

 – .

 V ,

, . ,

– .

 4: ,

 (

). .

.  33  60°, V

0.8  1,3 / .  V ,

: ,

, , -

.

 3.5–5 ,  – 2–3.5 .

 3  4 

 – 

. -

 4–5.5 , , -

, -

, .

, -

, , .

 (  12-05-00528- )
 (  « – -

). 



138 

1. Crane K., Doss H., Vogt P., Sundvor E. et al. The role of the Spitzbergen shear zone 

in determining morphology, segmentation and evolution of the Knipovich ridge // Mar. 

Geoph. Res. 2001. V. 22. P. 153–205. 

2. Dick H., Lin J., Schouten H. An ultra–slow class of spreading ridge // Nature. 2003. 

V. 426. P. 405–412. 

3. DeMets C., Gordon R., Argus D. Geologically current plate motions // Geophys. J. 

Int. 2010. V. 181. P. 1–80.  

4. Geli L., Renard V., Rommevaux C. Ocean crust formation processes at very slow 

spreading centers: A model for the Mohns Ridge, near 72 N, based on magnetic, gravity, 

and seismic data // JGR. 1994. V. 99. P. 2995–3013. 

5. Hooft E.E., Brandstottir B., Mjelde R. et al. Asymmetric plume–ridge interaction 

around Iceland: The Kolbeinsey Ridge Iceland Seismic Experiment // Geochem. Geophys. 

Geosyst. 2006. V. 7. P.1–26.  

6. Michael P., Langmuir C., Dick H. et al. Magmatic and amagmatic seafloor generation 

at the ultraslow–spreading Gakkel Ridge, Arctic Ocean // Nature. 2003. V. 423. P. 956–

961.

7. Sauter, D., Cannat M The ultraslow–spreading Southwest Indian ridge // Diversity of 

hydrothermal systems on slow–spreading ocean ridges / Eds.: P. Rona, C. Devey, J. Dy-

ment and B. Murton. AGU. 2010. P. 153–173.  

8. Searle R., Cowie P., Mitchell N., Allerton S. et al. Fault structure and detailed evolu-

tion of a slow spreading ridge segment: the Mid–Atlantic Ridge at 29N // Earth and Planet. 

Sc. Lett. 1998. V. 154. P. 167–183.  

9. . ., . ., . . -

 // . 2013.  3. . 1–27. 

10. . ., . ., . ., . .

 // .

2012. . 52.  5. . 744–756.

11. . ., . ., . .

 // 

. . 2012.  1. . 19. . 59–77. 

The paper is dedicated to structure of ultra-slow spreading ridges with spreading 

velocities less than 2 cm/year. As a results of analyses of deep structure, segmen-

tation, kinematics of spreading and other peculiarities 4 types of ultra-slow 

spreading ridges were distinguished. 



139 

. ., . .
( . . . , . , e-mail: 

ivkuzin2013@yandex.ru) 

Kuzin.I.P., Levchenko D.G. 
(Shirshov’s Institute of Oceanology RAS, Moscow) 

Extremely distant propagation of seismic oscillations at strong 

mantle earthquakes 

 (  4–5  MSK-

64) -

, , ,  c 1230 . [1–4]. 

1230 .  5 

(  – ) , ,

 [1, 3, 5].  1230  1990 .  10 -

.

, -

 (1802, 1940, 1977 .) [5]. -

 1977 .,

 24-

-

 2  [5]. 

 1400 ,

 90–150 , -

 7.0–7.5. 

-

 60  [6]. 

-

- . . 1,  [7], 

, -

, ,

. ,

 (  250 ) -

.

 200 ,  150 .

. -

. -

 [7].  

 [8]. 

, -

. -



140 

 (  3  5 )

.

-

 24 -

-

 (  600 , -

w = 8.3 -

-NEIC). 

 5–6  MSK-64 -

- -  2–3 -

- , , , -

, -  2 . -

.

, - ,

 (h =650 , =8.0),  110 ,

 1902 .,  [9]. 

,  2008 .

– 5  (h =630 , w =7.6)  24  (h =490 , w =7.0). 

,

. -



141 

(  (NEIC) -

) - ,

, -

( ) . , - ,

, . -

,

 (

203º), , ,

-  (  0.12º  0.28º 

). , -

.

-

 (  =3.7–10.3º)  0.2–0.8 . -

-  ( -

, - , ), -

 600 .  ( , )

 1.1–1.6 , .

-

. -

 (  = 57º )  (  = 58.8º ) 

 2.6–2.8 ,  ( º = 

65.3 )  ( = 67.6º ) – 0.8–0.9 .

-

, .

 24  29  30 

 370–657  3.0  6.8. -

 320 .

,

 ( -

). -

, -

. ,

. ,

-

 [10], -

-  (

3000 ) -  0.2–0.3 /

.

 [11], 

 440  650 



142 

, ,

.

 0.8–2.8 -

.

.

-

.

,

-

.

1. . . . : - , 1961. 

2. . .  1940 . // -

. 1948.  1 (132).  

3. . ., . .  // -

. .- . 1893.  26.  

4.  / . . . -

. . . .: , 1977. 536 .

5. . . .

 // . 2006.  3. . 102–106.  

6. . ., . ., . . -

.  // :

. 2013. . 1–9.

7. . ., . ., . . . -

-  // -

. .: 1993. . 1. . 152–161.  

8. . . .

. .: , 1980. . 109–114. 

9.

. 1902–1908.

10. Dziewonski A.M., Woodhouse J.H. Global image of the Earth’s interior // Science. 

1987. V. 236. P. 37–48. 

11. Fukao Y., Obayashi M., Inoue H., Nenbai M. Subducting plates stagnant in the mantle 

transition zone // J. Geophys. Res. 1992. V. 97. P. 4809–4822.  

The analysis of data of source mechanism of the strongest deep-focus Okhotsk 

earthquake and velocity characteristics of over mantle from Primorye to Lake 

Baikal was carried out. The analysis shows that the data considered can explain 

the effect of the extremely distant propagation of macroseismic oscillations. 



143 

. ., . ., . .
(1 . . . , . , e-mail: ltvch35@mail.ru)

LevchenkoD.G., ZubkoYu. N.,Chervinchuk S. Yu. 
(1Shirshov Institute of Oceanology RAS, Moscow) 

Generation and Propagation of the microseisms in the oceanic 

environment  

 0.01–20 -

-

, ,

. , -

-

-

. , -

, , , - , ,

 130 , -

. , -

, ,

. -

- -

.

.

,

.

 [1–5]. -

, .

. ,

. , -

, , -

 ( )

. -

,

, .

, .



144 

[6] ,

.

, ,

. ,

.

. , -

, -

- , -

. -

 –  – 

. -

, [7–9].  

. -

,

. -

-

,

, . -

, ,

. -

, , -

 [7–9].  

,

, f0

. -

. -

.

, -

. -

 ( -

), , -

, -

 [10]. 



145 

 1. : ( ) -

Vx, Vy Syz 

. 1. -

-

.

 150  5 , -

 200  – 150 .

 770  660

 0.1 . -

 0.28 -

.

 600 .

 ( )

.  ( -

) Vx, Vy,

. -

.

. . . -

 25 . -

. -

-

 [9, 11].  45-  « » (1989 .) -

-

(39’ . .  23  34’ . .,  1230 )  - -

.  (8–13 -

 1989 .)  (5–6 ).

 4,04 -

 ( ) 2.2%. 

 7.8 ,  6%.  1.9. 



146 

 X  Z  90 -

. , -

, .

, , -

 [8, 9]. 

X:Y:Z = 16:1:2, 

 - X:Y:Z = 25:1:5. , -

.

 2.  ( )  ( ) -

. 2  « » ,  « » – 

.  0.25 

 0.13 .

-

 – 

.

1. . . ,

 // . 1966. . 11.  9. . 970–980. 



147 

2. Longuet-Higgins M.S. A theory of origin of microseisms // Philos. Trans. Roy. Soc. 

London, 1950. V. 257. P. 1–35.

3. Hasselmann K.A. A statistical analysis of the generation of microseisms // Rev.Geoph. 

1963. V. 1.  2. P. 177–210. 

4. Webb S.C. The equilibrium oceanic microseism spectrum // JASA. 1992. V. 92.  4. 

Pt. 1. P. 2141–2157. 

5. . . -

// . 2009. . 49.  2. . 278–286. 

6. . .

 //  XIV - . -

. .  " ". , 2013. . 203–206. 

7. . ., . ., . . -

. . .: , 2003. 661 .

8. Ewing W.M., Jardetzky W.S., Press F. Elastic Waves in Layered Media. N-Y. McGaw-

Hill Book Co. Inc., 1957. 380 p. 

9. . .

. Deutsch. Lap Lambert Acad. Publ., 2011. 156 c. ( .). 

10. . ., . ., . . -

 // -

. 2011. . 51.  4. . 723–733.  

11. . ., . ., . .

 0.01–10  // . 1993. . 33.  2. . 299–303.

The mechanism of generation of storm microseisms and hydroacoustic noise by 

progressive sea waves with variable amplitude is considered. A theoretical sub-

stantiation with use of the technique, offered M.S.Longuet-Higgins, and results 

of experiment of SIO RAS in Aegean Sea are resulted. Low-frequency (0.01–20 

Hz) seismoacousticfields propagation in a water layer and an elastic bottom in 

areas ofabissplains, and on border ocean–continent are considered. Results of 

foolwavenumerical modelling of propagation of such fields taking into account 

an elastic layered bottom, and results of experimental measurements are con-

tained.



148 

. .
1
, . .

1
, . .

1
, -

. .
1
, . .

2
, . .

3
, . .

3

(1 . . . , . , e-mail: 

olevses@rambler.ru; 2 . . . -

, . ; 3 .

. . , . )

- -

Levchenko O.V.
1
, Ivanenko A.N.

1
, Marinova Yu.G.

1
,

Sborshchikov I.M.
1
, Sushchevskaya N.M.

2
, Dubinin E.P.

3
, Buly-

chevv A.A.
3

(1Shirshov Institute of Oceanology RAS, Moscow; 2Vernadsky Institute of Cheochemistry 

and Analitical Chemistry RAS, Moscow; 3Lomonoshov Moscow State University, Mos-

cow)

Geological and geophysical study of the Ninetyeast Ridge and 

adjoining ocean basins

-  ( ) – , -

-

, . . - , . . , -

 5 .

.

.

-

: -

 ( ,

).

.

-

,  70-80 .

, -

- . -

: ,

,

 [1], 

[2] , -

, -

 [3] .

,

:

. -

,



149 

,  [3, 4]. 

, - , -

- , -

: ,

.

 2007 .  KNOX06RR 

« » -

- .

.

, -

-

, .

-

 – 1, 2 3

.  8 

(  5 ) -

-

-

, . , -

- -

3 -

, 2

.

1 -

. , ,

,

-

, -

,

-

.

- -

. -

:  (17° . .  7° . .),  (7°–15° . .)  (15°–

33° . .), -

. -

- ,  – -

,  – - .

. -

, ,

, .

,



150 

 ( , -

).  (  – -

)  ( ) , -

,

-

.

, , -

. -

,  (

, , , , ).

, ,

.

, -

. ,

,

. , -

 10º  22º . ., -

, ,

,

-

.

 ( )

 – -

-

/ , .

. ,

,

/ , . . -

.

. -

-

- . -

 2 ,  0.5–1.5 

, . -

-

 6–7  1–2 -

. -

, : 1) -

-



151 

, , -

, . 2) -

,

 5–15 , . . “ -

” .

 ( )

( ) . -

,

. 3) 

,  30–

45° . .,  –  35° 

. ,

-

, ;

.

, -

,

. -

, 2  1–1.8 

% [5]. ,

 SiO2 (51–53%)  TiO2 (0.5–

1%), Na2O (1.8–2%). 

 [5, 6] 

-

.  20 . ., ,

,

. - -

.

-

: , -

, ,

, . -

-

. - ,

,

, -

.



152 

1. Bowin K. Origin of the Ninetyeast Ridge from the studies near equater. // J. Geophys. 

Res. 1973. V. 78.  26. P. 6029–6043. 

2. . ., . ., . . -

 // . 2000. . 40.  6. . 901–906. 

3. Luyendyck B.P., Rennick W. Tectonic history of aseismic ridges in the eastern Indian 

Ocean // Geol. Soc. Amer. Bull. 1977. V. 88. P. 1347–1356. 

4. Royer J.J., Sandwell D.T. Evolution of the eastern Indian ocean since the Late Creta-

ceous: constraints from GEO-SAT altimetry // J. Geophys. Res. 1989. V. 94.  136. P. 

7685–7729.

5. Frey F.A., Weis D. Temporal evolution of the Kergelen plume: geochemical evidence 

from ~ 38 to 82 Ma lavas forming the Ninetyeast Ridge // Contrib. Miner. Petrol. 1995. V. 

121. P. 12–28. 

6. . ., . ., . . . -

 // . 1998. 6. . 1–14. 

The Ninetyeast Ridge (NER), one of the longest linear volcanic features on the 

Earth, extends  5600 km in the N-S direction. An international scientific expedi-

tion was carried out onboard R/V Roger Revelle (KNOX06RR) during the year 

2007 over the NER. The results of geological and geophysical studies using new 

data complement understanding of the evolution of the Ninetyeast Ridge and ad-

joining basins. 



153 

. ., . ., . .,

. .
( . ,

. ), e-mail: lep@poi.dvo.ru

-

Lepeshko V.V, Belous O.V., Kazansky B.A., Melnichenko Y.I. 
(Ilichev Pacific Institute of Oceanology FEB RAS, Vladivostok)

Paragenetic interpretation of altimeter data for

the North-Western margin of the Pacific Ocean

-

-

.

-

. -

. ,

,

 [1–3]. -

-

. -

. -

.  – -

.

: 1 – -

, 2 – -

, 3 – ,

4 – , , .

-

 [4, 5]. , .

 1' [4] 

 «SURFER»  «EXCEL». -

 [6] -

 [7]. 

-

 3  ( ) .

- -

, .

[7, 8]. -



154 

, , .

, -

 1 1

2,5 2,5 .

. -

, -

, -

. , -

,

, .

-

.

.  « » -

-  ( )  ( ). « »

- . -

,

. , -

-

. ,

, -

- -

.

, -

 – , -

. -

. ,

- -

.

-

, , -

.

 – .

-

. ,

, .  – 

.

.

 ( ) , , -

.

,  3–9 -

 – . -

-

.



155 

.

.  – ,  – -

.

. 1–3 ,

. 1 – .

2 – . 3 – ; 4–8 – , -

. 4–5 – -

: 4 – , 5 – . 6 – . 7 – 

. 8 – .



156 

-

 (  « » , -

). -

, -

, . -

-

: , ,

.

.

-

,

.

, -

, . -

. , -

, . .

, ,

.

.

, ,

, .

1. . ., . . -

 // 

.  XLI . . 1. .: , 2008.  

. 490–495.

2. . . . . -

 // .

 XXXIV . . 1. . , 2006. . 389–392  

3. . .

 // 

. . ; .340. .: , 1980. . 145–197.  

4. http://topex.ucsd.edu/cgi-bin/get_data.cgi 

5. http://maps.grida.no/go/collection/topographic-maps

6. . . : . .: , 1986. 240 .

7. . . . : , 2005. 

335 .

8. . . -  // 



157 

 « »: . -

: , 2007. . 174–177. 

The Earth's crust evolution is naturally reflected at the Earth's surface structures. 

Altimetry data of the relief and of the geophysical fields contain reliable and di-

verse information about the structures and about the geological history of the 

crust. The paper is about some results of paragenetic analysis of the program 

"ETORO 1 /" data. The sequence of formation and deformation of the earth's sur-

face of the north-western marging of the Pacific Ocean is considered. 
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The regional profiles with refractive waves along the Azov, Caspian and Black 

seas, which were carried out by the oil companyes in 1996–2012 has introduced 

the information on its deep structure. The analysis and comparison of the re-
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give the reasonable prediction of rock structure and prospects in hydrocarbon de-

positing prior. New geological and geophysical data allow highly to estimate 

aquatoria prospects for oil and gas fields exploration. Medium and large oil ac-

cumulations by expected resources can be discovered in Russian parts of Azov, 

Caspian and Black seas. 
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The main morphostructures of Southeastern Atlantic focused on a limited number 

of directions. Tectonic lineament network extends far into the ocean beyond the 

African continent and adjacent areas of the south-western Atlantic. The crust of 

South-East Atlantic has the block structure. Vertical tectonic movements played a 

leading role in its formation. This is confirmed by modern hypsometric position 

of abrasion terraces and traces of processes morpholithogenesis in deep. 
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Result interpretation of seismic continuous profiling (SCP) data of 21 cruies r/v 

“Pegas”-1980 on the structure of conic seamounts & seahills at Okhotsk margin 

rise of Kuril island arc are considered. They are extrusive, mainly, Pliocene-

Quaternary, domes (volcanoes or magmatic diapirs) with thick sedimentary caps 

of contrast upper strata) and transparent (low strata) deposits of Cenozoic cover.  



170 

. .
( , - , lom-

tev@imgg.ru)

Lomtev V.L. 

(Institute of Marine Geology and Geophysics of FEB RAS, Yuzhno-Sakhalinsk)  

First Okhotsk laccolithes on SCP profiles

 (c ) ,

, -

 [1]. -

-

 [2–6 .]. -

,  – -

 [3, 4, 6]. -

-

 ( ),  21 

 « »-1980 ( . . -

. .).  

 1. -

-

 ( ) 21  « -

»-1980 [4]. 

 62,63  66 

.  ( . 1, 2). ,  62 -

 0–10 

 4.6 .  ~5.2 

,

 ( .  83 . .; [5]). -

. ,

. . ,  «… -

» ( . 39; [5]). 

- .



171 

 2.  62,63  66  ( ) -

, : – ,  – -

,  – ,  – . -

,  – 

. 3. . 1. 

 ( ) -

-  62,63 ( . 1, 2). -

 ( ) -

, -

. . .,

( ) -

. -

-

.

 4  66 

 ( . . )

. -

,  ( . 1, 2). 

 40  ( . . 4 

[3]).  2 

(~3 )  ( )  (

) .

~1  33 .

 ( -

).

,



172 

 3.  47,48,33  ( )

 ( ): – ,  – , ( ) – -

, – . -

 – ; . 2. -

. 1. 

 4–6 , -

, , .

 (

) -

 ( ) -

. , -

, .

-

, ,

, .

 47  48 . , -

 ( . 1, 3).  ( )

.  47  ( ?), 

,

-

 ( ). -

 23  2  ~11°. 

 ~0,5 , -

. , , -

, ,  (



173 

).

 ( ).

,

, -

.  [5].  

1.  ( . ). .: , 1977. 246 .

2. . . . : , 2004. 147 

.

3. . ., . . .

 « » (21- ) // -

. : . 1982. . 36–51.  

4. . ., . . . -

 21-  « » ( ).

- : , 1981. 20 .

5. . .  // 

. 2010.  1. . 74–83. 

6. . . .: , 1986. 432 .
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Ninetyeast Ridge is one of the longest linear features of the ocean floor. It 

stretches more than 5000 km along 90 E. The sedimentary cover of Ninetyeast 

Ridge consists of three seismic complexes, which are getting younger to south-

ward. They differ from each other capacities, the number of internal reflectors, 

and the presence of non-depositional hiatuses. 
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The new data on lithology-facial structure, geochronology near-shore deposits 

and seismo-acoustical structure of upper part of marine deposits in different struc-

ture-geomorphological condition are discussed. The reconstruction of relief de-

velopment of western part of the Kerch strait coast is made. The reflection of sea 

level changes at last 5.0 thousands years at the lithology-facial and seismo-

acoustical structure of near-shore deposits is discover. 
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New data on a structure of a sedimentary cover of East board of the Barentsevo-

morsky shelf are obtained in the last decade. Volume modeling is one of methods 

of studying structural and tectonic features, distribution of pertophysical, tem-

perature and pressure parameters in space. In article the stratified block model of 

a sedimentary cover for this territory on the basis of the regional reflecting seis-

mic horizons is offered. 
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Authors put forward an approach to correlate seismic events with a features of 

neotectonic development, regional and differentiated, within aquatory and sur-

rounding land area of the White Sea basin. The approach is basing on new ver-

sion of seismic catalogue (1), newly evaluated neotectonic features (2) and geo-

morphic pattern as it revealed by original digital map of the White Sea (3).  
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3. Day R., Fuller M., Schmidt V.A. Hysteresis properties of titanomagnetites: grain-size 

and compositional dependence // Physics of the Earth and Planetary Interiors. 1977. V. 13. 

P. 260–267.

We investigated rocks composing underwater volcanoes of the S Izu-Bonin and 

Kuril Island Arcs. Comparative analyses of rocks magnetic properties revealed 

that they were strongly differentiated in natural remanent magnetization and 

magnetic susceptibility. We substantially completed the data on petromagnetic 

characteristics of rocks composing the Late Cenozoic underwater volcanoes of 

the Pacific Ocean.  
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Features of magnetic characteristics of the dunites Pekulney 

Range (Chukotka, NE Russia) 
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Studying of magnetic properties of a collection of Pekulney Range dunites was 

carried out. According to the data obtained by us studied samples have high natu-

ral remanent magnetization, high values of a magnetic susceptibility (kchukotka = 

61.3 * 10-3 units of SI), saturation magnetizations (Is Chukotka =5.02*103 A/m). The 

calculated concentration of ferrimagnetic minerals~2%. On thermomagnetic 

curves of saturation magnetizations Is (T) shown three ferrimagnetic phases 

having a Curie point TcMt ~ 590  (close pure magnetite), magnetic phase with 

Curie temperatures ~ 530  (Cr- magnetite) and Tc ~ 400  represent solid solu-

tion chromite and magnetite (ferrichromite). According to magnetic data, meta-

morphic recrystallization and acquisition of remanent magnetization by fer-

richromites, present in investigated dunites, passed at a temperature 1crystall. ~ 

560 , 2crystall.. ~ 450 , 3crystall.. ~ 250  and crystallization of magnetite dur-

ing of serpentinization ultramafic rocks 4crystall. ~ 150 . The contribution fer-

richromites in natural remanent magnetization doesn't exceed 10%. 
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 2010  2012 . ,
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.  2010 .  2011 . -

- . . , . .

2010 .

O1 352,261 1,138 ±0,0117 -0,375 ±0,587 

P1S1 502,306 1,154 ±0,0083 0,439 ±0,412 

M2 458,529 1,126 ±0,0085 -0,074 ±0,431 

S2K2 214,574 1,133 ±0,0182 -2,070 ±0,921 

2011 .

O1 300.948 0,972 ±0.034 0.936 ±2.003 

P1S1 423.295 0,972 ±0.024 0.702 ±1.424 

M2 392.322 0,970 ±0.009 -0,719 ±0.540 

S2K2 183.425 0,975 ±0.0197 -1,296 ±1.156 

2012 .

O1 350,266 1,132 ±0,0072 -0,338 ±0,365 

P1S1 483,998 1,112 ±0,0051 -0,171 ±0,264 

M2 463,170 1,137 ±0,0065 0,607 ±0,328 

S2K2 216,390 1,142 ±0,014 0,325 ±0,702 
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2. Timofeev V., Kulinich R., Valitov M. et al. Coseismic Effects of the 2011 Magnitude 

9.0 Tohoku-Oki Earthquake Measured at Far East Russia Continental Coast by Gravity 

and GPS Methods // International Journal of Geosciences. 2013. V. 4  2. P. 362–370. 

Tidal variations in the gravitational field have been studied in the south of the 

Russian Far East to the gravitational point "Cape Schultz" The basic components 

of the tidal gravitational field of the Earth are obtained. 
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On materials of the echo sounder record on range Divnomorsky – Betta obtained 

data about a bottom relief and landslide formations. Displaying over 120 inter-

preted landslides, which are characterized by diversity and heterogeneity of the 

structure. There are four types of them: slope and foothills, channel and struc-

tural. 
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Detailed analysis of high-frequency seismic data in the Tatar Basin central area 

reveal the distribution of several zones with different depositional environments. 

Formation of zones is controlled by a high-speed stable contour current and tur-

bidity flows and includes distinctive micro-relief forms: drift levees and sedimen-

tary waves. 
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1. Miettinen A., Savelieva L., Subetto D.A. et al. Palaeoenvironment of the Karelian Isth-

mus, the easternmost part of the Gulf of Finland, during the Litorina Sea stage of the Baltic 

Sea history // Boreas. 2007. V. 36. P. 441–458.  

2. Rosentau A., Muru M., Kriiska A. et al. Stone Age settlement and Holocene shore 

displacement in the Narva-Luga Klint Bay area, eastern Gulf of Finland // Boreas. 2013. 

10.1111/ bor.12004. ISSN 0300-9483. 
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.: 2009. 339 .
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 / . . . , . . . .: , 1982. 49 .

Recent studies allowed to receive new data and develop a hypothesis of the pa-

leogeographical development and to discover some features of coastal systems 

forming. GIS-based modeling of the Holocene shorelines for the different time 

slices can be useful for future archeological research. Series of submarine terraces 

were found in the gulf bottom (sea depths from –20 to –2 m). The analysis of ma-

rine geological data (submarine terraces) and distribution of archeological 

monuments can be explained by possible rising of relative sea-level around of the 

Gulf of Finland 5000 BP and regression around 3000 BP.  
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On the basis of magnetic data attempted to highlight in the Northern Pre-

Caucasus small ocean basin Prototethys and framing in from the north of the is-

land-arc system Late Riphean age. It is concluded that the geodynamic analysis of 

the magnetic field makes it possible to supplement the history of the ancient 

oceans, which is traditionally studied by analysis of ophiolite complexes mining 

and folded regions. 
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The basic results of calculation of parameters of an earth's crust of Okhotsk Sea 

region on the basis of which the digital geology-geophysical model will be con-

structed are presented. The model includes the data of the structures of an earth's 

crust boundaries and anomalies of geophysical fields (heat flow, gravitational 

field in different reductions, depth of free mantle surface). The received results 

will be enable to carrying out of complex comparison and the analysis of data of a 

structure of region and geophysical fields in a numerical form. 
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Summarization and interpretation of new seismic data allowed for the first time to 

provide structural mapping of Eocene-Middle Jurassic complexes and basement 

of Black Sea and correlate it with adjacent tectonic elements. The analysis and 

comparison of the reflected and refracted wave data has allowed to construct 

lithological models to give the reasonable prediction of rock structure Obtained 

materials improved knowledge on geological structure of West and East Black 

Sea topodepressions.  
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1. Zhamoida V.A., Ryabchuk D.V., Kropatchev Y.P. et al. Recent sedimentation proc-

esses in the coastal zone of the Curonian Spit (Kaliningrad region, Baltic Sea) // Z. dt. Ges. 

Geowiss. 2009. V. 160. P. 143–157. 

2. Geologische karte von Preußen und benachbarten bundesstaaten. Redaktor H. Heß v. 

Whichdorff. 1910. 

3. Buynevich I.V., Damušyt  A., Bitinas A. et al. Pontic-Baltic pathways for invasive 

aquatic species: Geoarchaeological implications // Geological Society of America Special 

Paper. 2011. V. 473. P. 189–196. 

The theses contain the new data on the geological structure of the relict lagoon 

deposits, located on the submarine coastal slope of the Curonian Spit. The depos-

its were deformed by migration of sand dunes toward the lagoon. The new data 

gives new information about of the fluctuation of the Littorina Sea in Holocene. 
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The structural features of the two segments of the MAR, divided nontransform 

offset, are considered and compared. It is made a suggestion about a relationship 

between Neo-Pleistocenic geological events and the Pui de Folles, Zenith-

Victoria, Jubilejnoe, Peterburgskoe hydrothermal field. 
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1. Baranov B., Werner R., Chichaev A. et al. Bathymetry and Parasound investigations // 

Cruise Report SO178-KOMEX. Mass exchange processes and balances in the Okhotsk 

Sea / Dullo, W.-Chr., Biebow, N. Georgeleit, K. (Eds.). GEOMAR Report. Kiel, 2004. P. 

13–15.

2. Faugeres J.C., Stow D. et al. Seismic features diagnostic of contourite drifts // Marine 

Geology. 1999. V. 162. P. 1–38.  

3. Lee H., Syvitski J. et al. Distinguishing sediment waves from slope failure deposits: 

field examples, including the ‘Humboldt slide’, and modelling results // Marine Geology. 

2002. V. 192. P. 79–104. 

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

. .: , 2008. . 38–51. 

5. Lüdmann T. Sedimentation processes within the northwestern Okhotsk Sea // KOMEX 

Cruise Report RV «Professor Gagarinsky». Cruise 32. GEOMAR Report 105 / Lüdmann 

T., Baranov B., Karp B. (Eds.). Kiel, 2002. P. 24. 

On the north-eastern slope of Sakhalin Island has been allocated three types of 

sediment waves: shallow – associated with shelf currents, buried – now is not ac-

tive, and migrating active now. The sediment thickness 0.7 sec, in the deep part of 

area, is the evidence of the stability of the hydrological situation for a long time. 
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High-quality oceanic bathymetry maps and digital models are crucial for the most 

of scientific, industrial and environmental researches who involved in ocean ex-

ploration process. The modern state of the international ocean mapping programs: 

GEBCO (General bathymetric chart of the oceans) and regional projects is re-

ported. 
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Underwater volcanic massive from Shatsky rise (Pacific Ocean). 

Is it true that the massive Tamu largest volcano from Solar sys-

tem?
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1. Sager W.W., Zhang J., Korenaga J. et al. An immense shield volcano within the Shatsky 

Rise oceanic plateau, northwest Pacific Ocean // Nature Geoscience. 2013. Published 

online 05 September doi: 10.1038/ngeo1934 

2. Integrated Ocean Drilling Program Expedition 324 Preliminary Report. Testing plume 

and plate models of ocean plateau formation at Shatsky Rise, northwest Pacific Ocean // 

2009 Expedition 324 Scientists 4 September–3 November  

3. Neal C.R., M.F. Coffin, N.T. Arndt et al. Investigating Large Igneous Province Forma-

tion and Associated Paleoenvironmental // Workshop Reports Events: A White Paper for 
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We consider geophysical and geomorphological data on volcan  building on 

Shatsky rise. Last researches under program IODP allow to speak about unusu-

ally large volcanic constructions of one of the largest on the Earth, and is possible 

and in Solar system (volcanos Tamu, Ori, Shirshov). However our analysis 

proves, that the structure of a volcanic massive in the given area and it internally 

structure of volcanic edifice strongly differs from classical underwater mountains. 
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On the basis of geological data existence of mud volcano of Hakhalev earlier as-

sumed on geophysical data is confirmed. Vulcan Hakhalev is dated for the Azov 

shaft and testifies to possible existence of one more area of a mud volcanism in 

the water area of the Sea of Azov. 
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The shelf of the Azov and Black seas (the Azovo-Black Sea basin) at Taman pen-

insula is characterised by active and diluvial gradient geodynamic deformations 

of sea bottom. Speed of deformations quite often exceeds abrasion processes 

speed. 
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3. Adam C., Vidal V., Escartín J. 80-Myr history of buoyancy and volcanic fluxes along 

the trails of the Walvis and St. Helena hotspots (South Atlantic) // Earth and Planetary Sci-

ence Letters. 2007.  261. P. 432–442. 

4. Marsh J.S., Ewart A., Milner S.C. et al. The Etendeka Igneous Province^ magma 

types and their stratigraphic distribution with implications for the evolution of the Parana-

Etendeka flood basalt province // Bull. Volcanol. 2001.  62. P. 464–486. 

5. Rohde J. K., van den Bogaard P., Hoernle K. et al. Evidence for an age progression 

along the Tristan-Gough volcanic track from new 40Ar/39Ar ages on phenocryst phases // 
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Spot System' Implications for African and South American Plate Motions Over Plumes // 
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The analysis of the volcanoclastic data of DSDP and ODP of Walvis Ridge indi-

cates gradual reduction of volcanic activity in the Paleogene and the Neogene in 

the region. Mains of an eruptive volcanism in the region fall on 70–65, 50–45, 

20–18 Ma. The chemical composition of volcanoclastic dates confirms existence 

of magmatic centers with a different chemical composition in the Paleogene and 

Neogene. 
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Here we present multibeam and geophysical data, collected during AT21-03 

(WHOI, 2012) and KNR-210-5 cruises (WHOI, 2013). The goal of this project is 

to increase our understanding of the morphology and the geodynamic history of 

the formation of oceanic core complexes (OCC’s) on the Mid-Atlantic Ridge 

(MAR). OCC’s are corrugated massifs in which lower-crustal and upper-mantle 

rocks such as gabbros and serpentinized peridotites are exposed at the seafloor on 

long-lived faults known as detachment faults. 

During expedition AT21-03 on the R/V Atlantis in June–July 2012, our pri-

mary goal was to deploy two autonomous hydrophones and service another in the 

equatorial Atlantic in order to complete an array of eight instruments. Five 

hydrophones had already been deployed during previous cruises. The array of 

eight hydrophones is obtaining a two-year, continuous record of seismicity along 

the MAR between 20°N and 20°S (2012–2014), which will provide a detailed 

view of the spatial and temporal patterns of seismicity near the spreading ridge 

and its transforms. Autonomous hydrophones deployed in the North MAR study 

area (1999–2005) indicated high rates of seismicity were correlated to active de-

tachment faults. 
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The aim of the cruise KNR-210-5 on the R/V Knorr in May - June 2013 was 

to understand the processes controlling the formation, evolution, and linking of 

mid-segment detachment faults and to examine the relationship between magma 

supply and detachment fault formation along a segment of the MAR axis. The 

study area was located at 16.5°N on the opposite side from the inactive Krasnov 

hydrothermal field. This segment with active and inactive OCC’s was surveyed 

using the Sentry (Autonomous Underwater Vehicle), a towed camera system, wa-

ter column sensors, magnetometer and gravimeter. Rock samples were also ob-

tained by dredging. 

The preliminary data show that the 16.5°N area can be divided in two seg-

ments. The northern segment is characterized by a deep axial valley (~4500 m be-

low the sea level), in which the seafloor is covered by a thin layer of volcanic 

rocks. In contrast, the shallower southern segment (~3300 m below sea level) 

consists of a robust neovolcanic zone, characterized by a long and continuous ax-

ial volcanic ridge. Both segments are bordered to the west by a region with active 

detachment faulting. We have calculated a total spreading rate in this area of ~24 

km/Ma for the last 4 Ma.  

Transit legs along both cruises provided an excellent opportunity to map re-

gions of the equatorial Atlantic Ocean and MAR axis previously unexplored. 

Smith and MacLeod described the 13°N segment of the MAR in which a number 

of detachment faults extend for 75 km along the western flank of the spreading 

axis, and a field of extinct core complexes extends westward away from the axis 

for at least 100 km. Based on the multibeam data alone, we identified extinct 

OCC’s on the eastern and western flanks of the MAR near 13.5°N about 220 km 

from the axis and on the western flank of the MAR near 23°N, 52°W. Our recent 

observations suggest that OCC’s play a key role in seafloor terrain on the flanks 

of the MAR as it does bordering the rift valley. 

In 2012, we also mapped some areas over the ridge flanks and rift valley. For 

example, the eastern intra-transform ridge of the Doldrums Fracture Zone (7.3°N, 

34.7°W) suggested recent volcanic activity in this short spreading segment. The 

northern intersection of the axis and transform fault contains a nodal basin about 

5000 m in depth, which curves to the west. The southern nodal basin, which is 

only partially imaged, reaches depths of 5750 m. The western rift mountain at 

7.3°N rises to a height of ~2.5 km above the axial valley floor, and has a NW-SE 

trending crest. Teleseismic earthquakes in this ridge segment are mostly located 

off-axis although a small number of events are located in the axial valley itself. 

Since teleseismic earthquakes error locations are large, we will have to wait for 

the hydrophone-recorded seismicity to know if these earthquakes are associated 

with movement on the transform faults or some other process at the spreading 

center.

In the next stage of this project, we will recover the hydrophone moorings 

in 2014 after two years of data acquisition. The data will be analyzed to iden-

tify earthquake locations, and used to interpret the seismicity at the ridge axis 
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and fracture zones in the context of what we know about the geologic struc-

tures. The hydrophone data will be made available soon after completion of 

the cruise. The earthquake locations will also be made available once they are 

obtained. 

The authors wish to thank the Captains, other scientific participants and all 

crew members aboard both cruises. Funding for this research was provided partly 

by grants of NSF and InterRidge. 
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Based on acoustic basement map and faults distribution on the northern part of 

the Yamato Rise (Japan Sea) the left-lateral strike-slip fault zone was recognize. 

The interaction between middle Miocene oceanic spreading process in the Japan 

Basin and continental block of the Yamato Rise was proposed as the cause of left-

lateral movement. 
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Manifestations of modern movements of the Earth’s crust of the Philippine Sea as 

well as interpretation of geodynamic conditions of neotectonic deformations, 

based on automated interpretation of data space altimetry and bathymetry in con-

junction with the analysis of geological data, are presented. They are considered 

from the position of dynamic influence on the Earth’s crust of the Philippine Sea 

of different sources of tectonic forces. 
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The magmatism of the Ninetyeast Ridge (NER) connected with Kerguelen-

plume. According to the isotopic data has been revealed that the enriched compo-

nents of the NER basalt melt source were represented by continental substances – 

lower or uppercrustal. Close position of Kerguelen-plume to the ancient spread-

ing zone (Wharton Ridge) substantially impacted on magmatism and gave rise to 

a number of deep-sea highs formation with hotspot involvement (NER, Broken 

Ridge, Af. Nikitin). 
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According to engineering-geological and mapping drilling, fund reports, publica-

tions and personally observation, typification and generalization various in forms 

and the sizes of the glacial tectonical dislocations connected with impact of gla-
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cial streams of a pleistocene on geological formations of a shelf of SE of Baltic 

and the Kaliningrad coast is carried out. It is noted that glacial dislocation still 

didn't equilibrate and negatively influence stability of geological formations. 



335

. .
( . . . , , . , e-mail: 

nvts_ov@rambler.ru)

: ,

Tsukanov N.V. 
(P.P. Shirshov Institute of oceanology RAS, Moscow) 

Accretionary complexes of Kamchatka: Structure, compositions 

and geodynamic diversity 

- ,

-

–  [1–6]. -

,

. -

-  ( )  ( -

)  ( )  (

). , -

-

. , -

-

, – – -

– – – . -

:

1. -

: – – , -

, ,

, .

,

- . -

.

2. –

– .

( - , ) –

– .  ( - ) -

–

. ,

-

. -

 ( )



336

. – – -

-

- -

.

21–24 . .,  – 44–52 . .

3. - -

. -

: -

; . -

- ; .  – 

;  – -

, -

. .

-

-

.

 ( - ),

 –  ( - )

, -

-  ( - -

) [7–8]. 

4. -

,

 ( ) [8–9]. 

-

-

 [10]. 

, -

-

. , ,

– –  [7]. 

, ,

- ,

 [1–3, 5–6, 11]: 1. -

 ( ) –

. 2. 

– -

–

.

, .



337

-

. 3. ,

. , ,

. .

,

, -

.  ( )  ( ) -

 [2–3, 5–6, 11]. 

-

, – ,

, ,

 [2, 6], ,

,  [11], -

. –

.

-

– ,

- -  ( ) ,  50 

. . ,

 ( - )  [12–14]. 

-

-

- -

, , – . -

,  15  30 . .,

 200 .  30 

. . ,

 1000 

.

. -

– -

,  (

, - ). -

, -

.

, , -

. ,

 – -

,

.

 (  11-05-00086). 



338

1. . ., . ., . . . -

. .: , 1993. 272 .

2. . ., . .

-  // . 2009. 

. 50.  8. C. 863–880. 

3. . . :

 // . . 549. .: ,

2003. 224 .

4. . .

-  // . . 462. .: ,

1991. 89 .

5. Alexeiev D.V., Gaedicke Ch., Tsukanov N.V., Freitag R. Collision of the 

Kronotskiy arc at the NE Eurasia margin and structural evolution of the Kam-

chatka – Aleutian junction // International Journal Earth Science (Geol. 

Rundsch.). 2006. V. 95. P. 977–993. 

6. . . - -

: . . . .- . .

.: . 1999. 22 .

7. . ., . ., . ., . .

-

 ( ) // . . 2013. .

8. . ., . ., . ., . . -

-

 ( ) // . .

2008. . 418.  2. . 232–236. 

9. . ., . .

 // .

2010. . 434.  5. . 656–660.  

10. . ., . ., . ., . . -

-

-  // -

. 2009.  4. . 348–377. 

11. . ., . . -

 ( -

) // . . 2006. . 409.  5. . 658–661. 

12. Ishizuka O., Yuasa M., Tamura Y. et al. Migrating shoshonitic magmatism 

tracks Izu–Bonin–Mariana intra-oceanicarc rift propagation // Earth and Planetary 

Science Letters. 2010. V. 294. P. 111–122.  

13. Pearce J.A., Stern R.J., Bloomer S.H., Fryer P. Geochemical mapping of 

the Mariana arc-basin system: implications for the nature and distribution of sub-



339

duction components // Geochem., Geophys., Geosys. 2005. V. 7. P. 1–27.  

14. Taylor B. Rifting and the volcanic-tectonic evolution of the Izu-Bonin-

Mariana arc // Proc. Ocean Drill. Program Sci. Results. 1992. V. 126. P. 627–652.

Analyses of tectono-stratigraphy terranes of Kamchatka continental active margin 

allow us to recognize several terranes island arcs and marginal seas nature. Mag-

matic complexes of these terrenes were form in Coniac-Santon-Paleocene and Pa-

leocene–Eocene time. Geodynamic reconstraction for that time show island arc 

system conditions. It was similar to Idzu-Bonin-Mariana Island Arc system Phili-

pin region.  
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It is supposed that the occurrence of melilitites among volcanic rocks on Hawaii 

can be used as an argument for existence of continental plate relic beneath the ar-

chipelago. Remarkable composition of melilitites and scenario of their formation 

are almost the same in the different places of the Earth. 
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The performed calculations of D-functions anomalies along profiles within the 

Aleutian Basin with an oceanic type of crust, and on the Bering Sea continental 

shelf showed the applicability of this method for detecting of major tectonic dis-

locations in the Earth's crust and upper mantle. As a result, the system was found 

mantle-crust large fault zones with total length more than 1.500 km. The reality 

of the interpretation of the data confirmed their coherence with the results of two 

seismic profiles in the north-western part of the Aleutian Basin. The calculated 

plate-tectonic reconstructions of North America relative to the "fixed" Eurasia for 

80, 52–50, 50-47 and 15–20 Ma have shown that the identified fault zones are 

likely to represent relicts of a echeloned transform fault boundary between the 

Eurasian and North American lithospheric plates. The formation of this boundary 

since the end of the Late Cretaceous was related to the opening of the North At-

lantic, and the higher speed of movement of North America relative to Eurasia. 
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The Adygea seismic profile has been developed in the west part of the Central 

Caucasus by the method of converted PS-waves from teleseismic earthquakes. It 

is assumed that the structure of the Greater Caucasus belongs to the Alpine colli-

sion belt and was created as the thrusting of the Skythian epihercynian plate onto 

the consolidated crust of the south block. 
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The role of large-scale strike slip zones - transform in the geodynamic evolution 

of Arctic Ocean is considered. Their place and value with formation of ocean ba-

sins, their dividing ridges and continental margins are described. 
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