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» //
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. 2007. .147–153. 

The Planet Ocean will be a new museum complex and a branch of the Museum 
of the World Ocean. For the first time it is planned to combine various types of 
museums in one: a maritime museum, a technical museum, a natural science 
museum, an oceanarium, and an exploratorium. Such a museum complex will be 
able to present lots of maritime collections and results of modern research and 
show the ocean as a single and many-sided phenomenon. 
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tion for exposure of cryptotephra in marine shelf sediments 
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1. . ., . ., . . -

-
.  // . . 2013. . 77.  2. . 210–

211.
2. Lim C., Lee I., Ikehara K. Geochemical identification of cryptotephras using INAA 

from Late Quaternary hemipelagic sediments, southwest Japan // Mar. Geol. 2013. .
346. . 233–245. 

3. Gorbarenko S. Chebykin E.P., Goldberg E.L. et al. Chronicle of regional volcanic erup-
tions recorded in Okhotsk Sea sediments over the last 350 ka // Quat. Geochronol. 
2014. V. 20. P. 29–38. 

4. . ., . . :
-

 // . 2009. . 428.  5. . 641–647. 
5. . ., . ., . . .

 ( – ) // -
. 2014. . 456.  2. . 200–206. 

In bottom sediments of the Amur Bay were identified horizons of cryptotephra 
by use of Scanning X-ray microanalysis using synchrotron radiation. Geochem-
istry anomalies of K, Mn, Zr, Nb are point at the forming the horizons due to 
catastrophic eruption of the volcano Mount Changbai (Paektu) in the 10th cen-
tury BC. 
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Geological evidences of changes in environmental conditions in the Late Devo-
nian are considered which led to a catastrophic loss of biodiversity of marine or-
ganisms. They are similar to the changes that caused other great mass extinctions 
in the Phanerozoic. Two main successions of events have developed: terrestrial, 
resulting in powerful volcanism, and extraterrestrial, connected with falls of 
large asteroids or comets on the Earth. Both processes produce similar event se-
quences that lead to the extinctions. 
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Tides from the movable core and the mechanisms of regression, 

transgression, inversion and surges in sea level changes

in geological history 
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,1998.
4. . . -

 // 
.  3. , . 2011.  4. . 75–83. 

5. . . -
,  // « -

:  XVII 
( ) ». .IV. .: , 2007. C. 188–191. 

6. . .
 // . . 3. , .

2015.  4. . 83–86. Moscow University Physics Bulletin. 2015. V. 70.  4. P. 299–
302.

7. Wöppelmann G., Marcos M., Santamaría-Gómez A.et al. Evidence for a differential sea 
level rise between hemispheres over the twentieth century // Geophys. Res. Lett. 
2014. V. 41. P. 1639–1643.doi:10.1002/2013GL059039. 

The basic mechanism of fundamental geological changes of ocean (its 
transgression and regress, and also the observably phenomenon of inversion of 
changes of levels of the seas and parts of ocean) is the mechanism of inversion 
deformations of the Earth surface (and the bottom of ocean) and inversion tide 
due to gravitational action of the Earth core displacing relatively the elastic 
mantle. 
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Geodynamic model is developed, according to which the main mechanism 
responsible for the formation of planetary circumpolar and other major ocean 
currents and changes in the planetary gear is relative shiftsand oscillations of the 
core and the mantle. These oscillations and the mutual displacements are 
accompanied by inversion between the hemispheres of the Earth tides, organized 
by the gravitational attraction of the excess mass of the core, and its slow drift in 
direction South – North. 
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It has been found that the formation of deposits section Bannovka defined by 
several factors. Firstly, it is the effect of the Priuralsky Strait connecting Tethys 
and Paleoarktic. Secondly, at this time Priuralsky Strait began to close. Third af-
ter the closure of Priuralsky Strait there was an intensive influx of clastic mate-
rial, which may be associated with the temporary water flow. 
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1. Gorbarenko S.A., Harada N., Malakhov M.I. et al. Orbital and millennial-scale 
environmental and sedimentological changes in the Okhotsk Sea during the last 350 
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glaciochemical series // Journal of Geophysical Research. 1997. V. 102.  C12. P. 
26345–26366.

4. Wolff E.W., Chappellaz J., Blunier T.et al. Millennial-scale variability during the last 
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2838.
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) // . 2001. . 41.  5. . 755–
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The orbital and millenium-scale changes of sea ice transport are manifested in 
different ways in separate parts of the Sea of Okhotsk during the Last Glaciation. 
These changes are the response of sea ice conditions to the reorganization of the 
atmospheric circulation high and middle latitudes of the Northern Hemisphere. 
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Arcto-Boreal Jurassic to Cretaceous radiolarians  

of the Arctic and Pacific rims

: , , - , ,
-

-
Nassellaria, , , -

 (  Bagotidae, - ,  Hsuidae, - )
, -

,
Archaeodictyomitridae ,

 Parvicingulidae 
( - ) ,
Amphipyndacidae , -

, -
 Amphipyndacidae, 

Archaeodictyomitridae [1]. 
C ,  Parvicingulidae 
 Parvicingula  – 64. 

 Parvicingula -
-

 [2],  [3],  [4, 5]. 
M

, .

, - -
. -

 Parvicingula 
. blowi  P. jonesi  P. haeckeli  P. 

khabakovi, -
- -

, - . ,
 Spinicingula Vishnevskaya et Kozlova 
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,  [6], 
( , ),  ( -

) . Pseudoaulophacidae -
,

,
-

,  [1,7].  
15-05-00470 -

 24 .

1. . ., . ., . . .  – 
.  2. -

 // . .2014. . 22. 
 5. . 36–79. 

2. . . . .: ,
2001. 376 .

3. . .
(Nassellaria)  // . .:

,2014. . 21–22. 
4. . ., . ., . ., . . -

 (
. ) // . 2014. . 458.  2. . 177–181. 

5. Kiessling, W. Late Jurassic radiolarians from the Antarctic Peninsula // Micropaleon-
tology.1999.V. 45(1).P. 1–96.  

6. Pessagno E.A.Jr. Lower Cretaceous radiolarian biostratigraphy of the Great Valley Se-
quence and Franciscan Complex, California Coast Ranges // Cushman Foundation for 
Foraminiferal Research, Special Publication, 1977. 87 p. 

7. Vishnevskaya V.S. Morphological changes in the Jurassic and Cretaceous Radiolarians 
(Nassellaria) at different stratigraphic levels // Geophysical Research Abstracts, EGU 
General Assembly–2014. 2014. V. 16.EGU2014-3237. 

Characteristic and marking Jurassic and Cretaceous Radiolarian taxa for Pacific, 
Arkto-Borealand Atlantic paleogeographic provinces are identified within Rus-
sian territory. Analysis of morphological changes of Jurassic-Cretaceous Nassel-
laria, showed that the first cirtids (a family of Bagotidae, Hettangian-Tithonian, 
and Hsuidae, Hettangian-Albian) appeared at the turn of the Triassic and Juras-
sic, rapidly evolved due to a sharp increase in the number of divisions, have 
given rise to a family Archaeodictyomitridae and Amphipyndacidae, which be-
came extinctin the early Paleogene, and Jurassic family of Parvicingulidae (Re-
thian-Albian) became extinctat the end of the early Cretaceous. 
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Geological traces of tsunami on the northwestern coast  

of the Sea of Japan 
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 1993 .
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 1 .
, , -

. -
. -

,  20–30 , -
 (  3–4 )  (100–200 ).  <100 

 93% .  20 -
 (  32.8%). 

. ,
Actinocyclus octonarius (10.4%), Paralia sulcata (5.5%), 
Hyalodiscus scoticus (2.2%), Diploneis smithii var. rhombica, -

 Thalassiosira bramaputrae var. septentrionalis (1.6%), Thalassiosira 
bramaputrae, Campylodiscus echeneis (2.2%), Melosira moniliformis var. 
octogona (2.2%), Halamphora acutiuscula (1.1%), Nitzschia vitrea (2.2%). 
Fragilaria pulchella, Tryblionella littoralis, T. plana. 

-  Cosmioneis pusilla 
(5.2%), , , -

 Aulacoseira italica, A. granulata, A. alpigena. 
 23  (38%)  (12%). -

, -
 Actinocyclus 

octonarius (21.3%), Paralia sulcata (4.3%), Navicula marina (1.6%), 
Cocconeis scutellum (1.1%), Delphineis delicatus (1.1%), Nitzschia granulata 
(1.1%).  Coscinodiscus 
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asteromphalus. , -
 Thalassiosira bramaputrae (3.7%), 

Campylodiscus echeneis (2.1%), Tryblionella marginulata (1.6%).  
.  1983  1993 .

 (  10 )  280 .
 (  0.45–0.60), -

 (  0.16–0.2 ), 
 (  16.7%). , , -

, - -
.  13 

,  40% 
.  Delphineis surirella (19.2%), Anaulus 

maritimus (12.6%),  Fallacia forcipata, F. dithmarsica, Triceratium 
arctica, Cocconeis decipiens, Cocconeis scutellum, Gomphonema kamts hatika, 
Opephora marina, Plagiogramma aff. vanheurckii,  Parali asulcata, 

 Melosira moniliformis . -
 Coscinodiscus.  1983 .

 (  0.55) , -
 122 .  (

0.125–1.6 ),  1993 .  10 -
 (2.6%) –  Anaulus maritimus, Cocconeis scutellum, 

C. Scutellum var. parva, Delphineis surirella, Diploneis interrupta, 
Odontella aurita  Triceratium sp., 
Actinocyclus curvatulus, Coscinodiscus asteromphalus, C. oculus-iridis, 
Thalassiosira sp. 
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, -
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3. Nishimura Yu., Miyaji N. Tsunami deposits from the 1993 southwest Hokkaido earth-

quake and the 1640 Hokkaido Komagatake eruption, northern Japan // Pure and Ap-
plied Geophysics. 1995. V. 144. P. 720–733. 

4. . ., . ., . . . -
 12–13  1993  // -

. - : -
, 1997. . 8. . 7–28. 

5. . . -
. :

, 2012. 182 .
6. . ., . ., . . -

 // . 2015. 
1. . 79–95. 

Historical and Late Holocene paleotsunamis, the traces of which were found in 
the sections on the northwestern coast of the Sea of Japan, were presumably the 
larger scale events than known tsunamis of the 20th century. The age of the 
events, the height of the wave runups, and the length of the flood zones on the 
coastal areas with different geomorphology were determined. The source areas 
of the material were determined. 
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Nitzschia, Crucidenticula, Denticulopsis  Neodenticula. 
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 Crucidenticula, 
Denticulopsis  Neodenticula, 
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Crucidenticula  Denticulopsis .  Crucidenticula, 
,

 6 ,  2.5 . .
 Denticulopsis (
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8.5 . )  8 . . -
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2. Yanagisawa Y., Akiba F. Taxonomy and phylogeny of the three marine diatom gen-
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V. 41.  5. P. 197–301. 

3. Barron J.A., Gladenkov A.Y. Early Miocene to Pleistocene diatom stratigraphy of 
Leg 145 // Proc. Ocean Drilling Program, Sci. Results. College Station, TX (Ocean 
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7. Koizumi I. Revised diatom biostratigraphy of DSDP Leg 19 drill cores and dredged 
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8. Gladenkov A. Morphological features and new description of the fossil species Tha-
lassiosira dolmatovae (Bacillariophyceae) // Phytotaxa. 2013. V. 127 (1). P. 100–112. 

9. The Geologic Time Scale 2012 / Eds. Gradstein F.M., Ogg J.M., Schmitz M.D., Ogg 
G.M. Elsevier, 2012. 1144 p. 

The current knowledge on fossil diatoms provides the high-resolution Neogene 
biostratigraphy in the North Pacific. New materials allow refining and improving 
the diatom zonation and stratigraphic schemes. In this regard, diversification of 
diatom flora (in particular, the “flashes” of biodiversity within particular rapidly 
evolved genera) provides a promising data set of great potential. 
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Changes of paleoassociations of the Phanerozoic stratigraphic horizons reflect 
stages of organic evolution in marine ecosystems, geomerid, and biosphere. Two 
concepts of ecosystem evolution (continualism and structuralism) are considered. 
Importance of studying changes both individual species and bioassociation as a 
whole is emphasized. 
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Subpolar intertidal and saltmarsh foraminifera 
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exiguus. , ,  8 -

,  3  (J. macrescens, B. pseudomacrescens, T. inflata) 
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Saltmarsh foraminifera were investigated from two subpolar localities – the 
White Sea (Russia) and the Beagle Channel (Tierra del Fuego, Chile). Clearly 
distinguished saltmarsh and mudflat foraminiferal assemblages were founded at 
both localities. The presence of a saltmarsh foraminiferal assemblage on subpo-
lar shores potentially allows sea-level reconstructions.  
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 III – ,
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- -
, , -

, , .
,

,  ( ,
, ), -

.
. . . . . , -

 2009 .  “ ”,
. . . -

 (  09.05.00164) -

 “
”.

Modern and ancient sediments outer shelf, continental slope and deep basin of 
the Russian sector of the Black Sea have been studied by X-ray diffraction and 
electron microscopy. We studied the mineral composition and obtain criteria to 
assess the conditions of sedimentation.  
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Analytical mikrostratigrafy of annual layers in Khakassia and 

Eastern Turkey salt lakes bottom sediments 
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1. Ojala A.E.K., Francus P., Zolitschka B. et al. Characteristics of sedimentary 
varve chronologies - Areview // Quaternary Science Reviews. 2012. V. 43.P. 45–
60. 
2. . ., . ., . . -

-
-3  // 

. . 2013. . 77.  2. . 204–206. 

For the study of trace-element composition of the annual layers in Khakassia and 
Eastern Turkey salt lakes bottom sediments method of scanning microanalysis 
was used. The results allow us to construct the absolute age models and transfer 
functions linking the geochemical composition of sediments with regional data 
of instrumental meteorological observations. 
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Marker tephra layers of large explosive eruptions from volca-

noes of Aleutian Islands and Alaska in Quaternary deposits of 

the Bering Sea  
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explosive eruption from Plosky volcanic massif (Kamchatka) and its tephra as a link 
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Early findings are presented about compositions, distributions, ages and identifi-
cations of the Bering Sea marker tephra layers, being related with volcanic ex-
plosions from Alaska and Aleutian Islands. 
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6. Takayama T. Notes on Neogene Calcareous Nannofossil biostratigraphy of the 

Ontong Java plateau and size variations of Reticulofenestra coccoliths // Eds. Kroenke 
L.W. et al. 1991. Proc. ODP, Sci. Results: Coll. St. TX (Ocean Drill. Program), 1993. 
V.130. P. 179–219. 

Nannofossils of the bottom sediments from two test areas (West Wudlark, Ma-
nus) collected with box samplers and large diameter corers during cruise 21 of 
RV “Akademik Mstislav Keldish” were studied. The region represents marginal 
seas of the West Pacific Ocean. All the examined sediments refer to the Emil-
iania huxleyi Acme zone of the Late Pleistocene-Holocene and to the warm sub-
tropical-tropical paleoenvironment. In the longer cores the species diversity de-
clines from the upper to the lower part. This shows the changes from Holocene 
to the cold Late Pleistocene.  
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of the Central Atlantic hydrothermal areas 
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Nannofossils from the bottom sediments of the two deep-sea hydrothermal vent 
fields at the Mid-Atlantic Ridge were studied. Species’ diversity was found to be 
reduced with increasing of ore formation, up to full disappearance from the 
sediments. 
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Analysis of geological and geomorphological structure of marine coastal forms 
of microcontinents suggests, that the Holocene sea level modern height reached 
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In the paper we showed that the reduction of the Paratethys Sea is governed by 
erosional process of the canyon between Black and Mediterranean seas. 
Paratethys Sea-Lake completed its existence when the canyon bottom lowered to 
the elevation of transgressive Ocean level. Calculations have shown that the Sea-
Lake arise again, if the Bosporus Strait would be closed. 
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Aquatic palynomorph assemblages were studied in the surface sediments of the 
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The Phanerozoic history can be subdivided into several climatic cycles. In each 
of them there were epochs of warming and cooling. The border’s time between 
cycles represents especially great interest, because it had been pointed by cli-
matic and tectonic instability, often fluctuations of sea level and sometimes even 
mass extinction of flora and fauna. Black shale that had marked in past as much 
as nowadays zones of oceanic anoxia, might have played significant role in this 
event.
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The article describes the reconstruction of the sedimentation rate of Kamishovoe 
Lake, correlated with lithology and LOI, and calculation of average rate of sedi-
mentation of lakes Kamishovoe and Protochnoe. Periods of high sedimentation 
rate relate to warm and humid periods, due to growing bio-productivity and sur-
face runoff for allochthonous material. Protochnoe Lake has a higher sedimenta-
tion rate due larger catchment area. 
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Original lithological-facies maps for pelagic Eo- and Neo-Pleistocene of the At-
lantic Ocean have been compiled. They were processed by means of volumetric 
method of A.B. Ronov. As result, we managed to find new regularities of quanti-
tative sedimentary evolution. 



172 

. .
1
, . .

2
, . .

3
,

. .
4
, . .

3
, . .

3
,

. .
2
, . .

4

(1 . . . , .
- , e-mail:leontevpiotr@mail.ru; 2

, . ; 3 , . - ;
4 , . )

.

( ).

Leontev P.A.
1
, Subetto D.A.

2
, Kuzneysov D.D.

3
,

Kolka V.V.
4
, Ludikova A.V.

3
, Sapelko T.V.

3
,

Syrykh L.S.
2
, Tolstobrov D.S.

4

(1Herzen State Pedagogical University, St-Petersburg; 2Northern Water Problems Institute 
Karelian Research Centre RAS , Petrozavodsk; 3Institute of Limnology RAS, St-
Petersburg; 4Geological Institute Kola Science Centre RAS, Apatity)

Paleolimnological investigations Konjukhovskoye lake

(Onega Peninsula, White Sea). Preliminarydata 

: , , -
,

 XX 
. -

, -
- ,

 [1–3].  « »
 ( - -

, - , , .). 
-

 2014 . -
 14-05-10020.  – 

 ( ),
 ( - ), . . .  ( -

),  ( ), -
. . .  ( ).  

-
 ( - -

). -
. -



173 

 ( - . . ) -
 4 :  (  26.2 . .),  (  17.1 

. .),  (  16 . .)  (
 15.8 . .). - , -

 (  11.6 . .). 
-

, - , , -
, , -

. -
- , -

.

 ( .). 

: 1) , 2) -
, 3) -

, 4)  5) -
,

I – V,  [2]. 
,

( .) .  500° , -
 (  1.5 

 54%), 
, -

, .  940°
 5%. 

-
.

 5 , -
 ( .).  1, -

, -
, .  2 

, -
 2.2 .  3 – -

 (  500°  2% 
 6%), 

.  4 -
 (  500°  48%), -

 5.  5 -
,  1–4 

.



174 

.
.

-
,  –

- -
.

,
 XXI  ( )

.
 13-05-01039 

 13-05-41457.  



175 

1. . ., . ., . . .
 // 

. 2012. . 446.  2. . 183–190. 
2. . ., . ., . ., . .

- -
,  // 

. . 2013.  1. . 73–88.  
3. Lunkka J. P., Putkinen N., Miettinen A. Shoreline dis-placement in the Belomorsk 

area, NW Russia, during the Younger Dryas stadial // QuaternaryScienceReviews. 
2012. V. 37. P. 26–37. 

The results of the lithological analysis of sediments Konjukhovskoye lake allow 
to preliminarily attribute limno-glacial, marine, contemporary lake and transi-
tional sediments. A comparison of lithological analysis data and data of loss on 
ignition marked 5 zones that characterize the sedimentation conditions. 



176 

. .
1
, . .

2

(1 . . . , . , e-mail: 
makkaveev55@mail.ru , 2 . . . -

, , . , e-mail: vabolshakov@mail.ru)

Makkaveev P.N.
1
, Bol’shakov V.A.

2

(1P.P.Shirshov Institute of Oceanology, Russian Academy of Sciences, Moscow; 
2M.V. Lomonosov Moscow State University, Dept. of Geography, Moscow) 

Changes of Atmospheric Carbon Dioxide,

and Climate Oscillations in the Quaternary Period  

: , , , -
.

 1.6 . ,
-

.
, ,

.
, -

.

-
:

100- ,
- ,

. . , -

 ( , , ).
2 , -

-
, ,

2, , -
. , 2

.
. .  [1] , -

2 -
, .

,



177 

2. - ,
2

. - ,
, -

 ( ). -
, , -

 [1, 2]. 
, -

2  [1]. , -
2, , -

-
.

 –  [1]. -

2 , , -
2. -

. -
, -

, , -
.

.
, , -

 (« »). ,

, , -
, -

. . .
, -

. , -
. -

100, 40  20–30 .  [3, 4]. 
:

1) ,
-

 ( ).
 – )  ( .

 [5] ) )
, . .  [3];  

2) , ,



178 

,
, 2015 . . -

 100- -
 [6]. -

.
, , , -

, . .
 150 . ,

 « -
, -

» ( ). 
, . -
, ,

 [7]. 
-
-

 ( , ). -
, ,

, ,
, . , ,

, -
.

-
-

. ,
 « », -

, , .
. , -

 « » -
, . . -

.
-

2. -
, 2 -

.
 « » -
2

. ,
, -

,
, . -

2

( ). , , -



179 

, -
, .

 (« -
»). 

 –  – 
 [8]. , - -

, 2

-
 [4]. 

-
2 , -

. ,
2 , -

. , -
, , -

 [9]. 

2, -
-

. ,
 ( -
- ) 2,

. , , -
2 ,

2

,
 « » 2 .

-
, ,

2 ,  (
).  

. -
, -

-
. -

.
, -

, , -
.

. -



180 

.
 [10] ,

. ,
-

.
 0149-2014-0049 -

.

1. . .  ( ). . .: 
, 1960. 268 .

2. . . -
 // . 1994. . 39.  6. .1094–1098. 

3. . . . .: ,
2003. 256 .

4. Makkaveev P.N. Dissolved inorganic carbon in the Ocean and Climate. // Water Re-
sources. 2013. V. 40.  7. P. 197–204. 

5. . -
. .- - .: , 1939. 207 .

6. Paillard D. Quaternary glaciations: from observations to theories // Quatern. Sci. Rev. 
2015. V. 107. P. 11–24. 

7. . ., . . -
 // . 2011. . 81.  7. . 603–612. 

8. . .
 //  / . . . . -

. .: , 2014. .581–596. 
9. Bol’shakov V.A., Kuzmin Ya.V. Comment on “Quaternary glaciations: from observa-

tions to theories”by D. Paillard [Quat. Sci. Rev. 107 (2015), 11-24] // Quaternary 
Science Reviews.2015. V.120.P. 126–128. 

10. . ., . .
. .: , 1988. 522 .

TheclimateoftheQuaternary Ice Age of the Earth was characterized by the 
changes of glaciations and interglacial periods. For explanation of such climate 
change two types of theories are used: “orbital” which attach the climate of Earth 
with the changes of solar energy and “geochemical” where Earth temperature is 
attached to the content of greenhouse gases in the atmosphere. The both of theo-
ries can’t explain all the peculiarities of the climate in the Quaternary period. The 
periodic cold and warm epochs can be explained only by both theories together: 
“orbital” and “geochemical”. 
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Findings of the high abundances of C. davisiana in the last glacial sediments 
may exhibit the formation and distribution of the ventilated intermediate water 
during the maximum stage of the last glaciation over the most Subarctic Pacific: 
in the Bering Sea, Sea of Okhotsk, North-West Gyre, and Alaskan Bay. 
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Terrigenous mud transported by glacier meltwater flows and intercalated with 
turbidites and gravity flow deposits accumulated in the Khurai Channel (Central 
Basin of the Baikal Lake) during the Late Pleistocene. Accumulation of diatom 
ooze in a low-energy bottom environment was episodically interrupted by instan-
taneous turbidite deposition during the Holocene. 
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New ichnological data were collected in the Mesozoic deposits of Mountainous 
Adygeja. Planolites isp. and ?Ophiomorpha rudis (Ksiazkiewicz, 1977) were 
found in the Toarcian (Lower Jurassic) and Thalassinoides isp. was established 
in the Aptian (Lower Cretaceous). These data indicate on biotic activity on the 
bottom of the Caucasian Sea. 
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The paper is a step ahead as continuation of the author’s publications set (begin-
ning with 1994) on large seismic and tsunami events within the region under 
study for the time interval 2.5 th. yrs. The question on paleotsunami within the 
Black Sea basin is raised for the first time. New data gathered as to concerns 
with paleotsunamis at the Black sea shores (9 spots) serve as addition to known-
information on historical and modern events in order to improve previouse tsu-
nami danger evaluation.  
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Our research revealed very slow sedimentation rates in the studied area. Specific 
foraminifera fauna, consisting only of agglutinated species, which indicates Plio-
cene/Early Neopleistocene, occurs starting from interval 50–52.5 cm down to the 
core. 87Sr/86Sr dating obtained for 20–22.5 cm corresponds to 100–200 kyr, 
which fits with microfaunal data. 



200 

. .
1
, .

2
, .

2

(1 . . . , . , e-mail: 
eovsepyan@ocean.ru, 2 . . ,

, )

-

Ovsepyan E.A.
1
, Max L.

2
, Tiedemann R.

2

(1Shirshov Institute of Oceanology RAS, Moscow; 2Alfred Wegener Institute  
for Polar and Marine Research, Bremerhaven, Germany) 

Postglacial paleoceanographic conditions

in the southwestern Bering Sea 

: , , -
, ,

,
-

.
- , ,

. -

-
, -

.
-

 ( )  SO201-2-77KL (56°19,90’ . ., 
170°41,97’ . .,  2163 ) -

 ( )  800–1000 .
 2009 . -

 «Sonne» [1]. -
 [2, 3].  

 –  (22–14.8 
. . .) -

Alabaminella weddellensis,
, -

.
Bolivina pacifica, Fursenkoina fusiformis, -

, .
,



201 

. Islandiella norcrossi

Cassidulina norvangi -
 SO201-2-85KL [4], 

. , -
,

, , -
, -

. ,
-

.
[4] 

.
/  (14.8–12.9 . . .)  « -

» ,
, Globobulimina auriculata, 

Chilostomella oolina, Ch. ovoidea Bulimina tenuata, , -
. -

,
-

. , -

,
-

.
, ,  SO201-2-85KL. 

,  SO201-2-77KL 
,

SO201-2-85KL. -
: /

-
-

. , , -
, ,

.
-

–  [4]. 
 (12.9–11.7 . . .) -

.
. -

.
,



202 

/ , -
, -
.

 (11.7–9.2 . . .)
- ,

, -
-

. - , -
, / ,

-
/ . -

, -

.
-  (9.2 – 0 . . ) ,

, F. fusiformis B.

tenuata ,
.  « »

A.weddellensis , , ,
 – . , -

- , -
- , , /  – -

.
-

, -
, . -

-
,

.
,

 SO201-2-85KL [4] -
, :

(1)  – -
-

 (  SO201-2-77KL),  (  SO201-2-
85KL); 

(2) 
 SO201-2-77KL,  SO201-2-85KL. ,

, -

SO201-2-85KL, ,  SO201-2-77KL.  
 (  OSL-15-

09)  0149-2014-0029  75.28. 



203 

1. Dullo W.-C., Baranov B., van den Bogaard C. (Eds.). SO201-KALMAR Leg 2 Cruise 
Report. Germany:IFM_GEOMAR, 2009. Report N 35. 

2. Max L., Riethdorf J.-R., Tiedemann R. et al. Sea surface temperature variability and 
sea_ice extend in the subarctic Northwest Pacific during the past 15.000 years // Pa-
leoceanography. 2012. V. 27. PA3213. doi:10.1029/2012PA002292. 

3. Riethdorf J.-R., Nuernberg D., Max L. et al. Millennial-scale variability of marine 
productivity and terrigenous matter supply in the western Bering Sea over the past 
180 kyr//Clim. Past. 2013. V. 9. P. 1345–1373. 

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

 // . 2013. . 53.  2. . 237–248. 

Benthic foraminiferal assemblages are studied in the upper part of the core 
SO201-2-77KL retrieved from the southern part of the Shirshov Ridge (Bering 
Sea) within the Russian-German “Sonne” cruise. Microfossil analysis allows us 
to evaluate sea-surface bioproductivity changes and bottom-water oxygenation 
fluctuations over the last 22 kyrs. A comparison of obtained results with previ-
ously published data from the core SO201-2-85KL from the central part of the 
Shirshov Ridge shows that sea surface bioproductivity was higher over the 
southern part then over the central part of the submarine rise during the last gla-
cial maximum – Heinrich I interval. Furthermore, sea surface and bottom-water 
paleoenvironments over the southern part of the Shirshov Ridge were less sensi-
tive to deglacial climatic changes than the central part probably due to northern 
position of the drifted sea ice margin relative to the SO201-2-77KL station over 
the studied timespan. 
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The problem of the reconstruction of longest Holocene tsunami series for South 
Kuril Region is discussed. Chronology of Middle-Late Holocene paleotsunami 
was studied on the base of radiocarbon dating of peat bog section on the coast of 
Rudnya Bay, Zeleniy Island. This coastal peat bog section records all Holocene 
events and is unique for South Kurile Region. 
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Undisturbed surface sediment layer from submerged paleovalleys of the Lena, 
Khatanga, Anabar and Olenek rivers as well as from outer shelf and continental 
slope of the Laptev Sea was studied for pollen and non-pollen palynomorphs 
(NPP). Spatial variations in taxonomic composition and abundance of pollen and 
non-pollen palynomorphs given here as a number of grains per gram of dry 
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The aim of our researches was the correlation between surface samples from the 
continent and the arctic islands. We correlate results of our pollen investigations 
at the archipelago Franz-Josef Land and Kola Peninsula. Pollen grains may be 
transported for great distances. Due to analysis of baric systems and circulation 
type of the region we tried to predict wherefrom pollen is infused by air to Franz-
Josef land archipelago.  
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The unique value of spores and pollen, due to the high safety and ubiquity, is the 
key to determining the stratigraphy and paleoclimate. As a result of the works 
materials on the dismemberment of Quaternary sediments and characterization of 
paleoclimate were carried out.  
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Lithology of Quaternary mud contourites and associated hemipelagic clay was 
studied in 9 gravity cores from the north-western continental margin of the Ar-
gentine Basin. The study area includes three erosion-depositional contourite sys-
tems represented by fields of sediment waves. The contourites consist of layered 
and bioturbated gray silty mud with a well developed brown oxidized surface 
layer. The fine-gained terrigenjus material was derived from the La Plata River 
discharge.Contourites were deposited under influence of AABW current. The 
light gray homogeneous hemipelagic clay accumulated over contourites when 
bottom currents slowed down. 
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Lithology of sediments from the eastern part of tht EMOC was studiedusing vis-
ual core description, optical (smear slides) and scanning electron microscopy 
(SEM), as well as X-ray diffraction analysis (for clay minerals). Sedimentary 
structures (including layering, burrow mottling) and diistribution of characteris-
tic lithological components from two sediment cores, along with seismic data, 
suggest that contourites are playing an important role in the sedimentary filling 
of the EMOC on the background of pelagic sedimentation well below CCD dur-
ing the Late Quaternary.  



238 

. .
( . . . , e-mail: sokolova @ocean.ru) 

Sokolova .A.
(Shirshov Institute of Oceanology, RAS, Moscow). 

Determination of paleoglubin thanatocoenoses

Cenomanian foraminifera 

: , , , , -
, , , .

 ( ) , -
, -

 [1,2], . -
. -

 [3–5]. 
,

,
,  – 

[6]. 
. , -

 [6,7], . -
. -

S=(KoxNox+ KxNx +KcNc +K N  ):100%,  N – 
,  – .

-
, -

. ,
, -

, . ,
, -

 55  80%.  60–95% ,  2  40% – 
.  1500 ,

. , -
, -

 (1500–2300 )  20–60% ,
, .  (<2%). -

 (20–55%). ,



239 

,
 2300  20% .

.  20%. 
.

-
 [8, 9]. 

, -
, , -

, ,
-

.
-

 (  Rotalipora cushmani  Whiteinella archaeocretacea) [10], -
. -

 ( ).  
.170 - .

( ).  15% ( . ). 
 (S=13%) ( . ).

,  Rotalipora. -
 ( )  ( . ).

, -
, - ,  ( -

), .
. .  [10]. 

 4700 .
, . . ,

,  4500  [10]. 
. 169 . -

. 170. 
 18% ( . ). -

 (S=14%) ( . ). -
. -

 [10]  4157 ,  4500 .
. 869 .

. . -
 20% ( . ) -

 20%, ,
 2800 . ,

.
. 310 . . 45 

. ,
. -



240 

 Clavihedbergella  Rotalipora. 
. -

 – 30% .45  33% . 310  ( . ). 
 32% ( .310 )  35% ( . 45) -

 ( .4 ). -
 (  2%) 

( .4 ). , ,
,

.

. :  – ;  – -
;  – .

 – ; S – ; 1,2,3 – -
; 170 – ;  –  ( ). 



241 

. 463 - .

. ,
 58% ( . );

 54%,  3%, ,
.

. 171. 
 70% ( . )

. -
, , -

. ,
, , -

, , , .
 60% ( . ).

, ,  20% ( . ).
, -

,  (
). -

 1200  [9]. 
. 465 . -

,
 ( . ), -

. .
 70% ( . ). ,

. 465,  37% ( . ). -
. -

, .
,

, , ,
 (  300 ).

.
.465. 

 – 80% -
 80%, 

40%  ( .). / -
 100 .

, -
 100–50 .

. -



242 

:  –  1500 ;  – 1500-
2300 ;  –  2300 . -

: 1-  –  150 , 2-  –  150  600 , 3-  –  600  1500 .

1. . . .: , 1987. .2. 384 .
2. . . -

 ( ). // . 2009. 
.49. .2. .734-741. 

3. Hart M.B., Bailey H.W. The distribution of planktonic foraminiferidae in the Mid-
Cretaceous of New Europe // AspektederKreide Europus. JUGS.J. 1979. Ser. A. V.6. 
P.527–542.

4. . . -
 ( )//

. . - . . . 1989. .4. 3. .25–34. 
5. . ., . .

-
 // . . .2003. .78 . .5. 

. 60–70. 
6. . . -

 // . 1999. . 39.  2. .281–287. 
7. . .

 ( ) .: ,
1998.  1351-  98. 174 .

8. . .
 // . . 4 . .

1980. .1. .65–66. 
9. . ., . ., . . . -

 // . 1980. .20. .5. .871–881.
10. Robaszynski F, Caron M. Foraminiferes planktoniques du Cretace: commentaire de la 

zonation Europe-Mediterranee // Bull. Soc. Geol. France. 1995. V. 166.  6.  
P. 681–692. 

The data on the species composition of the shells of planktonic foraminifera 
from the Cenomanian deposits, uncovered seven wells in the Pacific and cut 
Carnarvon in Australia. By preservation of shells and their complex composition 
of each well is determined within a paleoglubinnogo level there was an accumu-
lation of initial rainfall. 
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The report presents an analysis of modern scientific views of the post-glacial his-
tory of the formation of the largest lakes in Europe – Ladoga and Onega, shows 
what gaps exist and discuss the results of the latest scientific research. 
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Summarizes more than 300 columns of sediments in the basins of the Baltic 
Sea.Analyzed materials on Geology, lithology, biostratigraphy of late – and 
postglacial sediments, their distribution and thickness in the basins of the Baltic 
Sea.
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New data on a geological structure of a zone of a joint of the Kurshsky spit and 
the Sambiysky peninsula which in total combination of earlier known data con-
firmed existence here an ancient river network and marsh deposits are provided. 
During Holocene time quite long period (about 5 thousand years) there were the 
straits – rain channels in the deposits, filled with peat and the vegetative remains. 
Gradually they degraded and were filled up with eolian sand, but have still an ef-
fect the instability. 
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We provide the proofs of existenceof the overdeeping (–267 m) glacier troughs 
and river valleys at the Curonian Bay bottom and under Curonian Spit having not 
only theoretical value at the paleorekonstruktions of conditions of the environ-
ment of the recent past, but also practical since stocks of fresh water can be con-
nected with them, sand-gravel deposits, sapropels and peat. 
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Micropaleontological data (diatoms, silicoflagellates, radiolarians, pollen and 
spores) proved age and conditions of the Krishtofovich Rise (Ulleung Plateau) 
sedimentary cover formation. Lying on the Precambrian basement Early Mio-
cene lacustrine sediments are overlain by marine sediments of Middle Miocene, 
Upper Miocene and Pliocene-Pleistocene.  
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Introduction.The spectral analysis of variations of main parameters of ocean 
in the last 600 million years (in Phanerozoe) is executed: a) the areas of the 
flooded continents; c) the areas of ocean; b) an average level of ocean on the 
basis of the data (time series), given in the known monograph [1]. For the 
analysis of cyclicities of changes of ocean parameters the new mathematical 
method of the spectral analysis of the geospatial data [2], approved was used 
earlier at the analysis of variations of the various natural processes (changes of a 
level of Caspian Sea, solar activity, variations of gravity etc.). The specified 
method can be conditionally named as a method of the consecutive analysis of 
dominant harmonics of variations of natural processes. The important distinctive 
feature of this method is the opportunity of an estimation of the statistical 
importance of each of required parameters (amplitudes, periods and phases of 
variations), that allows to include harmonious components in model, the 
probability of which real existence is high enough. An efficiency of the offered 
method is confirmed experimentally as the forecasts made with its use for 
variations of some natural processes were justified. V.I. Kaftan’s dissertation has 
generalized results of complex researches and the development incorporated by 
the general direction of kinematics modeling.  

Most statistically significant harmonics of change of the area of continents at 
their flooding are characterized by the periods 76, 186 and 53 million years. In 
variations of a level of ocean harmonics with the periods 78, 175 and 39 million 
years are found out. The variation with the long period in 338 million years is 
here too allocated. The area paleoocean tests variations with the periods 76, 130 
and 53 million years. Also the variation with the long period 315 million years is 
significant. Thus, in all oceanic parameters it is precisely allocated a variation 
with the period 76 million years etc. Periods of the found out ocean variations 
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(including, mentioned above) also will well be coordinated to the periods of 
variations of wide set of geological processes, before investigated by various 
authors [3, 4]. The phenomenon of unity of cyclicities of various geological 
processes was predicted earlier and in our researches has obtained additional 
confirmations. 

Results of spectral analysis. In Table 1 time series of variations of main 
parameters of ocean in the last 600 million years are given: a) the areas of the flooded 
continents; c) the areas of ocean; b) average depth of ocean and its level [1].  

Table 1. Comparison of dominated harmonics of paleoocean variations. 

A
106km

2

P
mlny 

Ph
mlny 

A
106km2

P
mlny 

Ph
mlny 

A
m

P
mlny 

Ph
mlny 

9.4+2.3 76.2+1.4 -44+6 9.4+2.3 76.1+1.4 -44+6 47.5+11.0 78.2+1.3 -9+6
   7.3+2.2 315+29 -248+35 35.6+11.0 338+28 -192+30 

4.6+1.6 133+6 -29+16 5.1+1.9 130+6 -72+16 16.3+6.7 127+7 -97+18 
   4.6+1.8 100+3.6 -74+13    

5.5+1.8 53+1 -39+6 4.7+1.6 52.8+0.9 -47+7 24.0+7.7 38.8+0.4 -17+4
2.2+1.5 15.3+0.1 -7+3 4.3+1.6 17.3+0.1 -3+2 14.7+6.6 15.4+0.1 -10+2

   4.5+1.3 28.8+0.2 -3+3 14.6+5.6 25.5+0.2 -26+3

7.5+2.0 186+9 -27+18 2.9+1.2 185+13 -21+25 28.3+8.2 175+8 -79+17 
4.1+1.6 24.7+0.2 -7+3 3.0+1.0 25.8+0.2 -9+3 14.2+7.2 23.8+0.2 -23+4

The amplitudes (in standard units), periods and phases of variations of the 
appropriate processes are given in Table 1. Most statistically significant 
harmonics of change of the area of continents at their flooding are characterized 
by the periods 76, 186 and 53 million years. In variations of a level of ocean 
harmonics with the periods 78, 175 and 39 million years are found out. The 
variation with the long period in 338 million years is here too allocated. The area 
of paleoocean tests variations with the periods 76, 130 and 53 million years. Also 
the variation with the long period in 315 million years is significant. Thus, in all 
oceanic parameters the variation with the period 76 million years is precisely 
allocated etc. 

These results represent additional arguments for the benefit of the stated 
assumption [1], that large changes of a level of ocean were defined by mainly 
tectonic processes and, in the first, turn, evolution of continents. One of the main 
reasons of fluctuations of a level of ocean in geological time could be change of 
volume of hollows of oceans. In too time, during all geological history such two 
factors, as increase of total of water and a steady deepening of ocean operated. 
Various ratios of action of these factors, and sediments accumulation finally 
resulted features of development of tectonic processes in planetary transgressions 
and regresses.  

The important factor of a development of regressive phases of ocean could 
play a deflection of the bottom of ocean in during a long time. The specified 
positions will well be coordinated to the general principles of the developed 
approach to interpretation of geoevolution on the basis of dynamics of the 

Paleocontinent square (a) Paleoocean square (b) Paleoocean level (c) 
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relative translational displacements of the Earth’sshells (first of all the core and 
the mantle; [3]). The natural explanation is obtained the phenomennon of 
cyclicity of various planetary processes with an uniform frequency basis [3].The 
phenomenon of deflection of a bottom of ocean due to gravitational and 
mechanical interactions of a core and a mantle of the Earth obtains a natural 
explanation. The specified interactions define a style of hypsometric changes of 
the Earth’s relief and as a consequence – changes of a level of ocean and its other 
parameters[4].  

Table 2. Periods of galactic, geodynamical and natural cycles (in million 

years): νT
(Barkin) – theory, νT

(Pancul et al.) – geological data, νT
(Galaxy) – 

dynamics. 

1ν 2ν 3ν νT

(Barkin) 
νT

(Pancul et al.) 
νT

(Galaxy)
νT

(Paleoocean)
0 –1 1 2580 2600Pan   

0 0 1 1290 1290Pan 1290Bar

0 1 0 860 860Pan,
860–1060Tam

860Bar,713Par,
828Chu

0 1 1 516 516Pan   

–1 1 0 368.6 350McE , 370 Boj ,
380Chu

 338+28;
315+29

1 0 0 258  258Pan 250Bab, 258Bar

1 0 1 215 215Pan , 215Jas,
 217Zak 

212Par,230–240Chu

1 1 0 198.5   185+13; 186+9

1 1 1 172 172Pan 176Par , 180Chu 175+8

2 2 2 86 86Pan 85Par

2 –1 0 150 150Pan , 150Fis ,
150Chu

2 0 1 117.3 120Chu  130+6; 127+7

2 1 2 95.6 94Chu  100+3.6 

3 0 1 80.1 79Chu  78.2+1.3 

4 –2 0 75 75Fis, 75Vol 74Chu 78.2+1.3; 
76.2+1.4 

4 –1 1 65.8 69Chu   

4 2 2 51.6 51.6Pan  52.8+0.9; 53+1

4 4 4 43 43Pan   

(here indexes mark authors of obtained periods: Chu – Chujkova and Semenkov, Pan – 
Pancul, Fis – Fisher, Vol – Volkov, Tam – Tamrazjan, Bab – Barenbaum, Bar – Barkin, 

Par – Parenago and others).A description of papers of these authors is given in [3] in 
details. 
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In Table 2 the known periods of variations of geological and geophysical 
processes on the Earth, periods of perturbed galactic Sun motion, periods of 
perturbed Earth’s shell oscillations [3] are given in the comparison with obtained 
here periods of variations of ocean parameters. The Table 2 illustrates a definite 
unity of the rhythms of variations of natural processes in geological time scale.  

About transgressions and regressions of ocean and their unit mechanism. By 
virtue of asymmetry in the continents positions the changes of a bottom of ocean 
are shown on miscellaneous for various areas of the Earth. As a result of 
transgressions and regresses of ocean in various sites of its coast could occur and 
non simultaneously. Thus significant areas of coast could fall or rise, on what 
specified in due time, for example, in papers of Shatsky (in 1955 year) and of 
Yanshin (in 1973 year) [1].  

The work was partially accepted and financed by RFBR grant N 15-05-07590 .
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Marine isotope stage (MIS) 5e has been a warmest interglacial over the past 
250 kyr due to the Earth’s orbital parameters caused increased summer insolation 
throughout the Northern Hemisphere [1]. To date, hydrological conditions during 
the MIS 5e in the Okhotsk Sea remain insufficiently studied. The Mg/Ca-
paleothermometry on planktonic foraminifera (PF) is widely used to reconstruct 
past variations of sea surface temperature (SST). However, this method has not 
been given much attention in the paleoceanographic studies of the Okhotsk Sea. 
[2]. The SST-estimates from the PF counts have been originally developed for 
the North Atlantic [3]. In the Okhotsk Sea, the SSTs from the PF counts are lim-
ited by the almost monospecific PF assemblages, containing Neogloboquadrina 
(N.) pachyderma sinistral and Globigerina (G.) bulloides, influence of terri-
genous dilution and carbonate dissolution on the assemblages, and the absence of 
a relevant surface data base for the high-latitude North Pacific.  

In this study, we reconstruct variations in the sea surface conditions in the 
Okhotsk Sea during the latest MIS 6–5e (140–110 kyr BP) and latest MIS 2–1, 
focussing on the two last interglacials. We use the SSTs derived from the plank-
tonic foraminiferal counts and the Mg/Ca analysis of G. bulloides tests. We also 
apply the seawater 18O inferred from the 18O analysis of the G. bulloides tests 
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to investigate changes in the sea surface salinity. 
This study focusses on two distinct core sections, from 840 to 750 cm and the 

upper 330 cm, representing the latest MIS 6–5e (140–110 kyr BP) and latest MIS 
2–1 (18 to 0 kyr BP), of the IMAGES core MD01-2415 recovered from the 
northern slope of the Okhotsk Sea at 53°57.09´N, 149°57.52´E at 822 m water 
depth during the WEPAMA 2001 cruise of the R/V Marion Dufresne [4]. We 
used an improved age model based on four calibrated AMS 14C dates and up to 
date oxygen isotope stratigraphy. Few cryptotephra layers quantified during fo-
raminiferal counts were geochemically analysed and correlated to known re-
gional tephras, providing additional stratigraphic control.To assess the validity of 
the Mg/Ca-palaeothermometry on G. bulloides for the Okhotsk Sea, we investi-
gated the surface sediments from 15 stations recovered with a multicorer (MUC) 
during the German-Russian KOMEX cruises LV27 and LV29 with RV 
Akademik M.A.Lavrentyev. However, the surface sediments of three MUC sta-
tions onlycontained sufficient numbers of G. bulloides for the further geochemi-
cal analysis. 

PF counts were performed in >125 and 150 µm sediment size fractions of 
samples taken every 1 and 5 cm in the core intervals of the latest MIS 6–5e and 
latest MIS 2–1, respectively. This potentially provides ~300 years mean temporal 
resolution for the PF data. Reconstructions of summer (August-October) SSTs 
on the PF count data for the >150 µm size fractions were done by using the 
Modern Analogue Technique (MAT) and the updated North Atlantic data base. 
Near the core MD01-2415 location, the modern summer SSTs vary from 2 to 11 
°C at 0-40 m water depths. For paired isotope and Mg/Ca analyses, we picked 
from 40 up to 100 tests of G. bulloides from 250-315 or 125-315 µm size frac-
tions, depending on the specimen richness. The stable isotope analysis was per-
formed with a Finnigan MAT 253 mass spectrometer and the Mg/ Ca analysis 
was done with an ICP-OES at IFM-GEOMAR in Kiel, Germany. The Mg/Ca ra-
tios were transformed into SSTs applying the published calibration equations [5–
6]. In the present-day Okhotsk Sea, G. bulloides calcifies in October-November 
at 20–40 mwater depths, which is characterized by 2–7°C near the core MD01-
2415 location.The 18O seawater was calculated by using the 18O value and 
Mg/Ca ratio of G. bulloides tests and the oxygen isotope paleotemperature equa-
tion [7].  

The polar species N. pachyderma sin.dominates in almost all samples of both 
>125 and >150 µm size fractions during the studied intervals, where its quanti-
ties vary from 43 to 93%. The temperate-to-subpolar G. bulloides increases its 
percentages up to 40–51% during the termination (T) II “warm” events and up to 
25–40% during the TI “warm” events. The faunal SSTs vary from 3 to 8°C in 
both studied intervals. The highest faunal SSTs occur during the deglaciations 
with slightly higher values during the TII “warm” events than during the TI 
“warm” events. The Mg/Ca ratio in the G. bulloides tests account for 0.98–1.29 
mmol/mol in the recent samples and 0.86–1.37 mmol/mol during the studied in-
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tervals. These low values suggest that in the Okhotsk Sea G. bulloides lives un-
der colder surface conditions compared to other regions [5–6]. The Mg/Ca-based 
SSTs vary from –2 to 5°C according to the calibration equation [6] and from 6 to 
10 °C following the equation [5] in both studied intervals. The highest Mg/Ca 
SSTs are observed during “warm” events of the TII and TI, and MIS 1 that is 
only partly consistent with the faunal SSTs.The 18O seawater vary from –1.8 to 
0.6‰ during the latest MIS 6–5e and from –1.6 to –0.2‰ during the latest MIS 
2–1. The highest 18O seawater values are calculated during the TII “warm” 
events” indicating increases of salinity of the surface water.  

To summarize, the faunal and geochemical data indicate that SSTs and salin-
ity markedly increased during the TII “warm” events and decreased during the 
MIS 5e in line with variations of summer insolation at 60N in the Northern 
Hemisphere.A decoupling between the faunal-SSTs and Mg/Ca-derived SST and 
salinity records during the latest MIS 2–1 can probably be explained by en-
hanced carbonate dissolution and more pronounced influence of salinity on the 
Mg/Ca ratios of the G. bulloides tests or other reasons.  

This study was supported by the Otto Schmidt Laboratory for Polar and Ma-
rine Research (OSL) Fellowship Program grants OSL-14-05 and OSL-15-05. It 

is a contribution to the project 0149-2014-0029 funded byP.P. Shirshov Insitute 

of Oceanology RAS. 
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