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Challenges of single model approach in poorly studied areas.

Insights from analysis of sedimentary architecture of the Gakkel Ridge (Arctic ocean).
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Fig. 4. Grid of the oceanic crust age. (/), magnetochrons: (2), axial magnetic anomaly: (3), study area outline.
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a)Seismic profile network over Eurasian Basin. 1—4,
seismic profiles: 1—JSC MAGE;
2—JSC DMNG; 3— BGR (Germany);4—AWI (Germany),

5—ACEX borehole.
b) Example of seismic data
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1. The accommodation space is progressively expanding along with

J o/ o8 . . . oceanic crust accretion
The idealistic model of the KhlpOVltCh rldge 2. The age and thickness of sediments in the vicinity of rift valley

architecture tends to zero

[https://doi.org/10.1029/2008TC002396]. 3. The basement surface gradually deepens from the ridge axis
toward the edge of the basin
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Basement:

1, crust: (a) continental, (b) oceanic;

2—4, sedimentary complexes: 2, Paleocene Cretaceous, 3, Eocene, 4, Oligocene—
Quaternary.



Isopach map of Oligocene—Quaternary
sedimentary unit in the southern Eurasian
Basin, in kilometers.
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Model of seafloor spreading in the Eurasian basin

e Stage |. Epicontinental sag basin

 Stage Il. Expansion of the accommodation space, caused by seafloor
spreading in the Gakkel Ridge

 Stage lll. Accumulation of the hemipelagic deposits veneer
throughout the region. There is no expansion of the accommodation
space.

* Stage IV. Recent tectonic activation
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The morphological edges of basins

_ —~  Current Break-up anomaly #24 and COB.
Incoherent magnetic field domain

Our suggestion for COB

NB! Note the offset of the break-up anomaly (- ~ - )
from morphological edge of the deep-sea basin ( )
in the North Atlantic. Zone of incoherent magnetic field
in the North Atlantic ( ) has been attributed to the
deep-seated continental crust domain, yet similar
feature in the Arctic Ocean is still included into the
oceanic domain.

North Atlantic (A) vs Arctic Ocean (B) magnetic field .

Digital Depth meeting, Xiamen, 9 November 2023



Arctic Ocean sedimentary architecture
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CONCLUSIONS

1. Cretaceous-Paleocene stage (130 (?)-56 Ma) begins with the formation of a linear epicontinental rifting trough.

It covers the western part of the Amundsen Basin and the eastern part of the Nansen Basin in modern
coordinates.

Regional stretching is the main tectonic process of this stage. It appeared when the Late Cimmerian folding was
completed and continued until the end of the Late Cretaceous. The end of the stage is characterised by an
environment of tectonic quiescence.

2. Eocene stage (53-34 Ma) is defined by the onset of spreading in the Gakkel Ridge. Spreading divided the single
epicontinental basin into the Nansen and Amundsen basins.

The final manifestations of the Eurecan orogeny triggered differentiated subsidence of the central part of the
Arctic Ocean. That was the beginning of oceanic sedimentogenesis.

3. Oligocene-Miocene stage (34-5 Ma) is characterised by tectonically quiescent conditions of consedimentary
basin trough.

4.The modern stage is characterised by the resumption of the process of stretching of the oceanic lithosphere in
the rift valley zone of the Gakkel Ridge. This process is caused by the successive development of spreading from
the Norwegian-Greenland Basin. The newest tectonic disturbances in the axial zone of the basin and several
modern shallow-focus earthquakes of tectonic and magmatic origin are associated with this stage. They are fixed

in the zone of rift mountains.
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Additional question for discussion.

Eurasian Basin
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Welcome to XUE LONG 2!
New data! New discoveries! New publications!
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Regional geology,
mapping and General and specialized
methodological metallogeny
support

Geology of sedimentary
basins, marine geology
and fossil fuel deposits

Creation of special

Geological mapping information systems

REGIONAL
GIS CENTRE SHERPA GEOCHEMISTRY,
TECHNOLOGY HYDROGEOLOGY AND
HYDROCHEMISTRY
1) authorized courses on ESRI software and hardware package analytical geochemical and
software products for field geological documentation hydrochemical works

2) personal certificates of
standard pattern

EURASIAN CENTRE FOR

PALEONTOLOGICAL SOCIETY & / DIGITAL TWIN OF
o | Gy | e
STRATIGRAPHIC COMMITTEE RUSSIA
METHODS
preservation of paleontological collections, 1) created and organized with the help of modern

/ R . application of polymer flooding technol d h
continuation and development of paleontological technology echnology and approaches

and stratigraphic research 2) contain geological information of different
scale 1:1 000 000, 1:200 000, 1:50 000, 1:25 000
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LABORATORIES AND ANALITYCAL CENTERS

Optically Stimulated
SHRIMP-II Secondary lon Mass Luminescence Laboratory for Laboratory and analytical support of
Spectrometer for isotope studies dating of Quaternary regional surveys
sediments

SHRIMP-II SECONDARY ION MASS SPECTROMETE
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