Contents

Part I Isostatic Control of Basin Subsidence in Response
to Extension and Thermal Activation
of the Lithosphere

1  Amplitude and Duration of Thermal and Tectonic

Activation of Basins—An Assessment in the GALO System . . . . . 3
1.1  The Principles of the Numerical Reconstruction
of the Thermal History of the Basin. .. ................. 3
1.1.1 Equation and Physical Attributes of Sedimentary
Rocks . ... o 3
1.1.2 The Basement of the Basin. . ................... 5
1.1.3 The Base of the Lithosphere and Latent
Heat Effect. ... ... ... .. .. .. .. .. .. . ... 6
1.1.4 Boundary and Initial Conditions . ................ 9
1.1.5 Numerical Solution of the Equation. .. ............ 10
1.2 Tectonic Subsidence in Burial History of Sedimentary
Basin—Algorithm of Calculation. . ... ................. 11
1.2.1 The First Method of Tectonic Subsidence
Calculation . . ............ i 11
1.2.2 Calculation of Tectonic Subsidence by Second
Method .. ... ... .. 13
1.3 Numerical Simulation of Thermal Activation
and Stretching of the Basin Lithosphere
inthe GALO System . . . . ........ .. .. ... 15
1.4 Analysis of the Tectonic Subsidence in Application
to Concrete Basin .. ........ ... .. .. .. .. 18
1.5  Isostatic Approach and Yield Strength of the Lithosphere . . . . . 24
1.6 Conclusion . . ........ ..t 27
References . . ... ... 28


http://dx.doi.org/10.1007/978-3-319-33882-8_1
http://dx.doi.org/10.1007/978-3-319-33882-8_1
http://dx.doi.org/10.1007/978-3-319-33882-8_1
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec13
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Sec13
http://dx.doi.org/10.1007/978-3-319-33882-8_1#Bib1

Contents

The Lithosphere Extension and Hydrocarbon Generation
in the Eastern Continental Passive Margin of India. . . . .. ... ...
2.1  Geological History of the Krishna-Godavari
and Mahanadi Basins . . ... ... ... .. . oL
2.1.1 Tectonic History of the Bay of Bengal . . .. .........
2.1.2 Sedimentation History . .......................
2.2 Thermal, Burial and Maturity Histories
of the Krishna-Godavari and Mahanadi Basins. . ... ........
2.2.1 Input Data for Modeling. . ... ..................
2.2.2 Thermal and Maturation Histories of Sedimentary
Basins in the Eastern Shelf of India: Results
of Modeling . . ........ .. .. .. .. .. .. .. . ...
2.3 A Comparison Temperature and Maturation Histories
of the Probable Source Rocks in the Basins in the Shallow
and Deep-Sea Areas. . . ........... .
2.3.1 Estimation of Smectite/Illite Ratio During
Diagenesis of Clays. . . .......... .. ... ...,
2.3.2 Comparison of Thermal and Maturation Histories
of the Probable Source Rocks . ... ...............
2.3.3 Correlation Between Smectite/Illite Transformation
and Ro% ........ . ... . ...
2.4  Hydrocarbon Generation by Probable Source Rocks
in Shelf Areas of the Krishna-Godavary and Mahanady

Basins . ... ...
2.5 Conclusion . ... ... ...
References . . . ... ... e

Thermal Activation and Stretching of the East Barents
Sea Lithosphere, Russia . . . . ............................
3.1  Short Geological and Geophysical Description
of the East Barents Basin . . .......... ... ... ... ......
3.2 Burial, Thermal and Maturation Histories of the Sedimentary
Rocksinthe Basin. .......... ... .. ... .. ... ......
3.2.1 Calculation of Temperature Distribution
with Depth in Sedimentary Sections of the Basin. . . . . .
3.2.2 Calculation of Maturity Degree of Organic Matter
in Sedimentary Section of the Basin in the EASY%Ro
and Basin%Ro Models of Vitrinite Maturation . . . . . ..
3.2.3 Realization History of Hydrocarbon Potential
of Probable Source Rocks of the East Barentz Basin . . .
3.3  Thermal Evolution and Two Stage of Stretching
of the Basin Lithosphere. . . .. ..... ... ... ... ... ... ...
3.3.1 Heat Flow and Thermal State of the Basin . . ........
3.3.2 An Analysis of Tectonic Subsidence of the Basin . . . . .


http://dx.doi.org/10.1007/978-3-319-33882-8_2
http://dx.doi.org/10.1007/978-3-319-33882-8_2
http://dx.doi.org/10.1007/978-3-319-33882-8_2
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_2#Bib1
http://dx.doi.org/10.1007/978-3-319-33882-8_3
http://dx.doi.org/10.1007/978-3-319-33882-8_3
http://dx.doi.org/10.1007/978-3-319-33882-8_3
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec8

Contents vii

34 Conclusion . ... ... .. e 84
References . . . ... ... e 84

4  Thermal Regime and Extension of the Lithosphere

in Different Tectonic Structures of the Sirte Basin, Libya . ... ... 87
4.1  Tectonic and Geological History of the Basin . ............ 87
4.2 Temperature and Maturation Histories of the Sirte Basin. . . . . . 91
4.2.1 The Principles of Thermal History Computation . . . . . . 91
4.2.2 Evolution of the Temperature Regime of Sedimentary
Rocksinthe Basin. . . ........ ... ... ... ... .... 93
4.2.3 Maturation History of Organic Matter
inthe Sirt Basin . . ....... .. ... .. .. ... .. ... 95
4.2.4 Realization of Hydrocarbon Potential
inthe Sirt Basin .. ....... ... ... ... ... ... ..., 100
4.3  Variations in Amplitude of the Lithosphere Extension
in Different Structures of the Sirte Basin. . . .............. 102
4.3.1 Estimation of Amplitude of Tectonic Subsidence. . . . .. 103
4.3.2 Comparison with the Model [7] of Tectonic
Subsidence . . . ......... ... 105
4.3.3 Analysis of Tectonic Subsidence in Other Models . . . . . 106
44 ConClusion . . ... ...t 108
References . . ... ... . 109

5  Tectonic History and Thermal Evolution of Sedimentary

Basin in the North-Eastern Shelf of Sakhalin Island, Russia . . . .. 111
5.1  Some Problems of the Region Study (Introduction) . ........ 112
5.2 Tectonic and Geological History of the North and Middle
Sakhalin. ........ ... . . .. . e 113
5.3  Burial, Thermal and Maturation Histories of Sedimentary
Rocks. . .o 117
5.3.1 The Initial Data for Basing Modeling. . .. .......... 117
5.3.2 Temperature and Maturity Variations
in the Sedimentary Blanket of the Basin. .. ......... 123
5.3.3 Realization of Hydrocarbon Potential by the Main
Formations of the Basin. . . .................... 124
5.4  Analysis of Tectonic Subsidence in Two Variants
of Tectonic History of the Basin ... ................... 132
55 Conclusion . . ... ... . ... 135

References . . . ... ... e 135


http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_3#Bib1
http://dx.doi.org/10.1007/978-3-319-33882-8_4
http://dx.doi.org/10.1007/978-3-319-33882-8_4
http://dx.doi.org/10.1007/978-3-319-33882-8_4
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_4#Bib1
http://dx.doi.org/10.1007/978-3-319-33882-8_5
http://dx.doi.org/10.1007/978-3-319-33882-8_5
http://dx.doi.org/10.1007/978-3-319-33882-8_5
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_5#Bib1

viii

Part 11

6  The Trappean Complex of the Siberian Platform
Geological Setting . . . .......... ..

6.1
6.2

6.3

6.4

6.5

The Maturation of Organic Matter and Hydrocarbon
Generation in the Vicinity of Intrusions
and Subtrappean Sedimentary Complexes

Burial and Thermal Histories of Sedimentary Basins
in Kamo Arch of Bayakitskaya Anticline and the Kureika

Basin of the Siberian Platform. . ....................

Evolution of Maturation Degree of Organic Matter During
Burial History of the Kuyumba-12 and Kiramkinskaya-1

Sedimentary Sections . . .. ......... ... ... .. ... ...

6.3.1 Formation of Maturity Aureole in the Kuyumba-12
Sedimentary Section Under the Influence

of Intrusions . . . . ... . ... ...

6.3.2 Formation of Maturity Aureole in the Kiramkinskaya-1
Sedimentary Section Under the Influence

of Intrusions . . . ........ ... . ... . . ... ...

Estimation of Hydrocarbon Generation in Sedimentary

Sections with Intrusions . . . .......... ... . ... .....
Conclusion . . ... .. e
References

7  Duration of the Intrusion Formation and Its Relation
to the Size of Thermal and Maturity Aureoles

of the Intrusion Bodies

7.1  Difference Between Maturity and Thermal Aureoles
in the Models of Instantaneous and Finite Time Intrusions
on the Examples of the Well Dated Intrusions. . .........
7.1.1 Model with Finite Times of Intrusion Formation . . . .
7.1.2 The 118 m Thick Sill from Midland Valley,
Scotland. . .. ... . ... . L
7.1.3 Example of the 400 m sill in the Kiramkinskaya
Well of the Kureika Basin in Siberia Platform. . . . . .
7.2 Thermal and Maturity Aureoles in Subtrappean
Sedimentary Complex—Dependence on the Time
of the Trap Formation . ..........................
7.2.1 The Trap’s Provinces in the World .. ...........
7.2.2  Principles and Input Parameters of the Modeling . . . .
7.2.3 Maturity Aureole Under Trap: Results of Numerical
Modeling . . ............ ..
7.2.4 Influence of Some Factors on Estimated Size
of Maturity Aureole. . ... ...................
73 Conclusion . .......... ..
References . . .. ... ... .

Contents

.. 149


http://dx.doi.org/10.1007/978-3-319-33882-8_6
http://dx.doi.org/10.1007/978-3-319-33882-8_6
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_6#Bib1
http://dx.doi.org/10.1007/978-3-319-33882-8_7
http://dx.doi.org/10.1007/978-3-319-33882-8_7
http://dx.doi.org/10.1007/978-3-319-33882-8_7
http://dx.doi.org/10.1007/978-3-319-33882-8_7
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_7#Bib1

Contents

8 Deccan Trap,India . ............... ... ... .. .. .......... 183
8.1 Introduction. . ......... ... .. .. 183
8.2  Geological Setting and Rock Lithology. . ... ............. 184
8.3  The Western Passive Margin of India. . ... .............. 187
8.3.1 [Initial Data for Modeling . ..................... 187

8.3.2 Modeling of Burial and Thermal Histories
oftheBasin .......... ... .. ... . ... ... ... 190
8.3.3 Analysis of Tectonic Subsidence of the Basin. ... .... 193

8.3.4 Maturation of Organic Matter in the Over-
and Sub-Trappean Sedimentary Complexes. . ........ 194

8.3.5 Realization of Hydrocarbon Potential by Probable
Source Rocks of Sub- and Over-Trappean

Sedimentary Complexes in the Bombay Offshore. . . . . . 196
8.4  The Subtrappean Basins of the Indian Shield. . . ... ........ 201
8.4.1 Saurashtra Region, North-Western India (Profile 1) . ... 201
8.4.2 Kutch Region, North-Western India (Profile 2) . ... ... 204
8.4.3 Western Part of the Deccan Syneclise, Central India
(Profile 3). . . . ... 206
8.4.4 Central Part of the Deccan Syneclise, India
(Profile 4). . . .. .. e 207
8.5 Conclusion . .........u i 211
References . . .. ... ... 212

Part III Change in Heat Flow and Rock Temperature Due

to Sharp Climate Variations in the Quaternary

9  Evolution of Permafrost and of Gas Hydrate Stability Zone. . . . . . 217
9.1 Introduction. . .......... ... ... 217

9.2 Analysis a Thermal Evolution of the Regions with Permafrost
Formation Using of Basin Modeling System . . . .. ......... 219

9.2.1 Formation of Initial Distribution of Temperature
and Petrophysical Parameters of Sedimentary

Rocks in the FROST Program. .. ................ 219
9.2.2 Heat Conductivity of Frozen and Thawed Rocks . . . . .. 220
9.2.3 Heat Capacity of Frozen and Thawed Rocks. . ....... 221
9.2.4 Change in Ice Liquidus and Thickness of Permafrost

Due to Salt Content in Porous Water . . . ........... 224

9.2.5 Unfrozen Water Content in Porous Space at Negative
Temperatures and Its Influence on Permafrost
Evolution ... ... ... ... ... ... .. .. .. .. ... 225
9.2.6 Some Specific Features of Numerical Scheme
in Solution of Heat Transfer Equation
in the Permafrost Problem . .................... 226


http://dx.doi.org/10.1007/978-3-319-33882-8_8
http://dx.doi.org/10.1007/978-3-319-33882-8_8
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec13
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec13
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec13
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec14
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Sec14
http://dx.doi.org/10.1007/978-3-319-33882-8_8#Bib1
http://dx.doi.org/10.1007/978-3-319-33882-8_9
http://dx.doi.org/10.1007/978-3-319-33882-8_9
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec8

Contents

9.3  Estimations of the Depths of the Gas Hydrate
Stability Zone . . .. ... ... 227
9.3.1 Gas Hydrates: Occurrence and Mechanism
of Origin .. ... ... ... 227
9.3.2 Bottom Simulating Reflector and Gas Hydrate
OCCUIENCE. .« .« ¢ vt e et e e e e e et e et e e e 230
9.3.3 Estimate of Depth of the Zones of Gas Hydrate
Stability in the Basin Modeling Procedure . ......... 232
9.4 Conclusion . . ... ... .. ... 234
References . . ... ... . 234
10 Influence of Climate Variations on Rock Temperature
and Heat Flow. . . . .. ... ... ... .. . . . . . . . 237
10.1 Problem Statement and Initial Data for Modelling
the Evolution of Permafrost. . . . ....... ... ... ... ... ... 238
10.2 Change of Temperature and Heat Flow with Depth in
Permafrost Zones. . . .. ... ... .. 245
10.3  Permafrost Thickness and Zone of Gas-Hydrate Stability . . . .. 248
10.4 Contribution of Different Time-Periods of Climate
Variations to Formation of Permafrost . ... .............. 250
10.5 Influence of Climate Variations on the Temperature
and Heat Flow Distributions with Depth in the Regions
of Total Degradation of Permafrost . ................... 253
10.6 Formation the Present-Day Temperature Distribution
with Depth in the Arctic Field of the East Barents Basin . . . .. 256
10.7 Paleoclimate and Depth-Variations in Rock Temperatures
in the North-East Sakhalin Shelf . .. ... ... ... ... ... ... 260
10.8 Conclusion . . ... . 261
References . . ... ... .. 262

Conclusions . .......... .. . . . . . 265


http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec9
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec10
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec11
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec12
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec13
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Sec13
http://dx.doi.org/10.1007/978-3-319-33882-8_9#Bib1
http://dx.doi.org/10.1007/978-3-319-33882-8_10
http://dx.doi.org/10.1007/978-3-319-33882-8_10
http://dx.doi.org/10.1007/978-3-319-33882-8_10
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec1
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec2
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec3
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec4
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec5
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec6
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec7
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Sec8
http://dx.doi.org/10.1007/978-3-319-33882-8_10#Bib1

2 Springer
http://www.springer.com/978-3-319-33881-1

Mon-standard Problems in Basin Modelling
Galushkin, Y.

2016, XIll, 268 p. 129 illus., Hardcowver
ISBN: 978-3-319-33881-1



	Contents



