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Normal Consolidation Line

See section 4.6 “Gravitational compaction of a hydrostatic clay layer” in “Physical

principals of sedimentary basin analysis”.

Porosity given by the Normal Consolidation Line
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gnuplot plot/plot-hydrostatic-NCL.gp
figure: figs/fig-hydrostatic-NCL.eps
figure: figs/fig-hydrostatic-NCL-ii.eps
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Burial histories

See section 5.1 “Porosity as a function of net sediment thickness” in “Physical principals

of sedimentary basin analysis”.
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uplot plot/plot-hydrostatic-NCL.gp

ure: figs/fig-burial-hist1.eps
ure: figs/fig-burial-hist2.eps
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Heat generation in an average continental crust

See section 6.3 “Heat generation” in “Physical principals of sedimentary basin analysis”.

Heat generation through time
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gnuplot plot/plot-make-heat-gen.gp

m/make-heat_gen.m figure: figs/fig-heat-gen.eps
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Stationary 1D temperature solutions

See section 6.4 “Stationary 1D temperature solutions with heat generation” in “Physical
principals of sedimentary basin analysis”.

Stationary geotherms | Stationary geotherms |1
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gnuplot plot/plot-geotherms.gp
figure: figs/fig-geotherms0.eps
figure: figs/fig-geotherms123.eps

m/make_geotherms0.m
m/make_geotherms123.m
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Stationary 1D temperature solutions (cont

See section 6.4 “Stationary 1D temperature solutions with heat generation” in “Physical

principals of sedimentary basin analysis”.
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0 0
S.=0, le-6, 2e-6 [W/m3] —— lambdag=3, 4, 5 W/m/K] ——
-20 1 20
40 + 1 -40
E B
= =
£ 60| 1 £ -60
=4 =4
5] o
< El
-80 - q -80
-100 1 -100
120 . . . . . . 120 . . . . . .
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
temperature [C] temperature [C]

gnuplot plot/plot-temp-stationary.gp
m/make_temp_stationary.m figure: figs/fig-temp-stationary-a.eps
figure: figs/fig-temp-stationary-b.eps
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Vitrinite reflectance

See section 6.7 “Sediment maturity and vitrinite reflectance” in "“Physical principals of

sedimentary basin analysis”.

VR for constant heating rate. Time interval = 1, 10, 100, 1000 [Ma]
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gnuplot plot/plot-easy-ro-rate.gp
figure: figs/fig-easy-ro-ratel.eps
figure: figs/fig-easy-ro-rate2.eps
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Temperature transients from sediment deposition

See note 6.14 “Fourier series solution” in “Physical principals of sedimentary basin

P
analysis”.
Thermal blanketing: Pe=0.1, 1, 10 Thermal blanketing: Pe=10, 100, 1000
0 0
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gnuplot plot/plot-sed-temp.gp
figure: figs/fig-sed-templ.eps
figure: figs/fig-sed-temp2.eps

m/make_sed_temp_fourier.m
m/make_sed_temp_inf_depth.m
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Cooling sill

See section 6.15 “Cooling sills and dikes” in “Physical principals of sedimentary basin

analysis”.

Cooling sill at: 0, 0.5, 1, 2, 4, 8 (dimensionless time)
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m/make_cooling_silll.m
m/make_cooling_sill2.m
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gnuplot plot/plot-cooling-silll.gp
gnuplot plot/plot-cooling-sill2.gp
figure: figs/fig-cooling-silll.eps
figure: figs/fig-cooling-sill2.eps

January 4, 2009

9 /39



Cooling sills: Approximations of tMax and TMax

See section 6.15 “Cooling sills and dikes” in “Physical principals of sedimentary basin

)
analysis” .
Approximation of time-max Approximation of time-max
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gnuplot

plot/plot-sill-max-temp-max-time.gp
figure: figs/fig-approx-temp-max.eps
figure: figs/fig-approx-time-max.eps

m/make_sill_max_temp_max_time_approx.m
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Vitrinite reflectance from sills

See section 6.15 “Cooling sills and dikes” in “Physical principals of sedimentary basin
analysis”.

VR for sill temperatures 500, 750, 1000, 1250 [C] VR for sill thicknesses 10, 100, 500, 1000 [m]
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gnuplot plot/plot-vr-sill.gp
src/vr.c figure: figs/fig-vr-sill-100m.eps
figure: figs/fig-vr-sill-thickness.eps
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Solidification and latent heat of fusion

See section 6.16 “Solidification and latent heat of fusion” in “Physical principals of

sedimentary basin analysis”.

functions f(x) and g(x) Solidifaction from the surface
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gnuplot plot/plot-solid-from-surface.gp
m/make_solid_from_surface.m figure: figs/fig-functions-f-and-g.eps
figure: figs/fig-solid-from-surface.eps
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Solidification of sills

See section 6.17 “Solidification of sills and dikes” in “Physical principals of sedimentary

basin analysis”.

Temperatures during solidification of a sill Temperatures during solidification of a sill

temperature at t=0, 0.02, 0.06, 0.14, 0.3 [[] —— temperature at t=0, 0.02, 0.06, 0.14, 0.3 [] ——

o

S

(dimensionless) depth [-]
(dimensionless) depth [-]
=

&

A

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
(dimensionless) temperature [-] (dimensionless) temperature [-]

gnuplot plot/plot-solid-sill.gp
m /make_solidified _sill.m figure: figs/fig-solid-sill-half.eps
figure: figs/fig-solid-sill-full.eps
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Periodic heating of the surface

See section 6.18 “Periodic heating of the surface” in “Physical principals of sedimentary
basin analysis”.
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gnuplot plot/plot-temp-periodic.gp
m/make_temp_periodic.m figure: figs/fig-temp-periodicl.eps
figure: figs/fig-temp-periodic2.eps
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Periodic heating of the surface

See section 6.18 “Periodic heating of the surface” in “Physical principals of sedimentary

basin analysis”.

Periodic heating of the surface
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gnuplot plot/plot-modelled-IS.gp

m /make.modelled-IS.m figure: figs/fig-modelled-IS.eps
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Instantaneous deposition

See section 6.20 “Temperature transients from sediment deposition or erosion” in

“Physical principals of sedimentary basin analysis".

Temperature transients at 1a, 10a, 100a, 1ka, 10ka 100ka, 1Ma, 10Ma
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gnuplot plot/plot-depos-temp-trans.gp
figure: figs/fig-depos-temp-trans.eps
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Melt generation from lithospheric extension

See section 7.12 “Lithospheric extension and decompression melting” in “Physical

principals of sedimentary basin analysis”.

Geotherms forbeta=1,2,3,4,5[] melt fraction for beta=1, 2,3, 4,5[]
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gnuplot plot/plot-linear-melt-data.gp
m/make_linear_melt_data.m figure: figs/fig-linear-melt-geotherms.eps
figure: figs/fig-linear-melt-fraction.eps
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Melt generation from lithospheric extension (cont.)

See section 7.12 “Lithospheric extension and decompression melting” in “Physical

principals of sedimentary basin analysis”.

total melt thickness [m]

m/make_linear_melt_total_thickness.m
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‘ ‘ " total melt thickness
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gnuplot
plot/plot-linear-melt-total-thickness.gp
figure:

figs/fig-linear-melt-total-thickness.eps
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McKenzie and Bickle melt model

See section 7.12 “Lithospheric extension and decompression melting” in “Physical

principals of sedimentary basin analysis”.

Melt fractions Melt fractions
0 : ) ) ) ) ) méh fracu‘on i
20l , 09
0.8
o} |
— 0.7
z O 1 5 os
g_ -80 q E 05
3 = o4
-100 q g
03
-120 q
0.2
-140 4 01
-160 0
1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 -05 -04 -03 -02 -01 0 01 02 03 04 05
temperature [C] (dimensionless) temperature [-]
gnuplot
plot/plot-McKenzie-Bickle-melt-data.gp
.o figure:
m/make_McKenzie_Bickle_melt_data.m 1sure .
figs/fig-McKenzie-Bickle-melt-data.eps
figure:

figs/fig-McKenzie-Bickle-melt-data-Il.eps
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Adiabats and melt fractions

See section 7.12 “Lithospheric extension and decompression melting” in “Physical

principals of sedimentary basin analysis”.

Adiabats for surface temperature = 1150, 1200, 1250, 1300 [C]
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gnuplot plot/plot-adiabat-melt.m

m /make-adiabat.melt.m figure: figs/fig-adiabat-melt.eps

Magnus Wangen () Some examples from the book “Physical prin January 4, 2009 20 / 39



Elastic flexure of a plate

See section 9.2 “Flexure from a point load” and section 9.3 “Flexure from a point load

on a broken plate” in “Physical principals of sedimentary basin analysis”.

Elastic flexure from a point load Elastic flexure from a point load on a broken plate
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gnuplot plot/plot-point-load-flexure.gp
m/make_point_load_flexure.m figure: figs/fig-point-load-flexure.eps
figure: figs/fig-point-load-flexure-broken.eps
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Elastic flexure of a plate (cont.)

See Note 9.3 “Semi-numerical solution” and note 9.5 “Fourier series solution” in

“Physical principals of sedimentary basin analysis".

Elastic deflection
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gnuplot plot/plot-rectangle-fourier-Il.gp

src/flexure.c figure: figs/fig-rectangle-fourier-1l.eps
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Visoelastic deflection of a plate

See section 9.9 “Flexure of a viscoelastic plate” in “Physical principals of sedimentary

basin analysis”.

Elastic deflection Viscoelastic deflection at t=0, 0.452, 452 [Ma]
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gnuplot plot/plot-rectangle-fourier.gp
figure: figs/fig-rectangle-fourier.eps
figure: figs/fig-rectangle-fourier-VE.eps

src/flexure.c # See file MakeAll.sh for the
load.
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Buckling of a viscous plate

See section 9.10 “Buckling of a viscous plate” in “Physical principals of sedimentary
basin analysis”.

Buckling of viscous plate with force F=0.25 Fu Buckling of viscous plate with force F=2.5 Fu
1 2
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gnuplot plot/plot-visc-deflex.gp
figure: figs/fig-visc-deflex-A.eps
figure: figs/fig-visc-deflex-B.eps

src/flexure.c # See file MakeAll.sh for the
load.
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Admittance function for continents

See section 10.14 "Gravity and isostasy over continents” in “Physical principals of
sedimentary basin analysis”.

Admittance for continental plate. (lambda,=0, 100, 200, 400 km)
1 T

admittance
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gnuplot plot-admittance-Il.gp

ke_admi _ i l. 1 N . .
m/make_admittance_continental.m figure: figs/fig-admittance-continent.eps
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Admittance function for oceans

See section 10.15 “Gravity and sea bed topography” in “Physical principals of
sedimentary basin analysis”.

Admittance for oceanic plate. (lambda =0, 50, 100, 200 km)
1 T T

admittance

0.8 [ q
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04 - |
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gnuplot plot-admittance-Il.gp

ke_admi _ ) 1 S .
m/make_admittance.ocean.m figure: figs/fig-admittance-ocean.eps
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Admittance Hawaii

See section 10.15 “Gravity and seabed topography” in “Physical principals of
sedimentary basin analysis”.

Data set Hawaii

80 ‘ : ‘ ‘
observations Hawaii O
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0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 002 004 006 008 01 012 014 016 0.18
wave number [1/km]
m/make_admittance_for_Te.m gnuplot plot/plot-admittance.gp
m/make_admittance_hawaii.m figure: figs/fig-admittance-hawaii.eps
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Quartz cementation of sandstones

See section 11.6 “Cementation during constant burial” in “Physical principals of

sedimentary basin analysis”.

Porosity for S0=1e+3, le+4, 1e+5, 1e+6 [m2/m3]
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m /make_porosity_burial.m
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gnuplot plot/plot-porosityl.gp
figure: figs/fig-porosity-burial-S0.eps
figure: figs/fig-porosity-burial-dTdz.eps
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Quartz cementation of sandstones (con

See section 11.6 “Cementation during constant burial” in “Physical principals of

sedimentary basin analysis”.

Porosity for omega=12.5, 25, 50, 100 [m/Ma] Porosity for n=0.5, 1, 2 [-]
0 0
porosity porosity
-500 -500
-1000 -1000 -
-1500 -1500 -
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£ -2500 - £ -2500
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@ o
o -3000 - S -3000
-3500 -3500 -
-4000 -4000
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0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0 0.05 01 0.15 0.2 0.25 0.3 0.35 0.4
porosity [-] porosity [-]

gnuplot plot/plot-porosity2.gp
m /make_porosity_burial.m figure: figs/fig-porosity-burial-omega.eps
figure: figs/fig-porosity-burial-n.eps
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The silica concentration between stylolites

See section 11.10 “The silica concentration between stylolites” in "“Physical principals of

sedimentary basin analysis”.

(dimensionless) supersaturation [-]

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

m/make_supersat_data.m

Supersaturation between two stylolites

ersaturation for Da=0.01, 0.1, 1, 10, 100 [-]

0 01 02 03 04 05 06 07 08 09 1
(dimensionless) distance [-]

gnuplot plot/plot-supersat-data.gp
figure: figs/fig-supersat-data.eps
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Void ratio as a function of depth

See section 12.4 “A simple model for overpressure build-up” in “Physical principals of
sedimentary basin analysis”.

Void ratio at tau=0.01, 0.2, 0.4, 0.6, 0.8 Void ratio at t=0.01, 2, 4, 6, 8 [Ma]
1 T T T 0 T T T T

-200
08 -400

" void ratio void ratio

-600 -
06 -800 -

-1000 -

depth [m]

04 -1200 -
-1400 -

02 -1600 -

(dimensionless) depth [-]

-1800 -

0 -2000
0.4 0.5 0.6 0.7 0.8 0.9 1 0.4 05 0.6 0.7 0.8 0.9 1

void ratio [-] void ratio [-]

gnuplot
plot/plot-void-ratio-for-phi-of-zeta.gp
figure:
figs/fig-void-ratio-for-phi-of-zetal.eps
figure:
figs/fig-void-ratio-for-phi-of-zeta2.eps

m /make_pres_for_phi_of_zeta.m

Magnus Wangen () Some examples from the book “Physical prin January 4, 2009 31/39



Overpressure (porosity as a function of depth)

See section 12.4 “A simple model for overpressure build-up” in “Physical principals of

sedimentary basin analysis”.

Overpressure at tau=0.01, 0.2, 0.4, 0.6, 0.8 Overpressure at t=0.01, 2, 4, 6, 8 [Ma]
1 0
overpressure overpressure
-200
— 0.8 1 -400 -
= -600 -
g
8 0.6 1 = -800
7 E
a £ -1000 [
= =
S o
3 0.4 1 S -1200
.E -1400 -
=2
0.2 4 -1600
-1800 -
0 . . . " . 2000 . . . . . . . . .
0 0.2 0.4 0.6 0.8 1 12 0 2 4 6 8 0 12 14 16 18 20
(dimensionless) overpressure [-] overpressure [MPa]

gnuplot plot/plot-pres-for-phi-of-zeta.gp
m /make_pres_for_phi_of_zeta.m figure: figs/fig-pres-for-phi-of-zetal.eps
figure: figs/fig-pres-for-phi-of-zeta2.eps
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Darcy velocity (porosity as a function of depth)

See section 12.4 “A simple model for overpressure build-up” in “Physical principals of
sedimentary basin analysis”.

Darcy flux at tau=0.01, 0.2, 0.4, 0.6, 0.8 Darcy flux at t=0.01, 2, 4, 6, 8 [Ma]
1 p— 0 T T
id rati
-200
_. o8 1 -400
£ -600 -
=4
S o6 = 800
7 £
3 £ -1000 F
= =4
S o
2 0.4 ©  -1200
£ -1400
s
0.2 1 -1600 -
-1800
0 -2000
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(dimensionless) Darcy flux [-] Darcy flux [m/Ma]

gnuplot
plot/plot-Darcy-flux-for-phi-of-zeta.gp
figure:
figs/fig-Darcy-flux-for-phi-of-zetal.eps
figure:
figs/fig-Darcy-flux-for-phi-of-zeta2.eps

m /make_pres_for_phi_of_zeta.m
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Gibson's solution for overpressure

See section 12.6 “Gibson's solution for overpressure” in “Physical principals of

sedimentary basin analysis”.

Overpressure at t=0, 0.2, 0.4, 0.6, 0,8 1 Ma
0 T T

T T
overpressure

-200 |- 1
-300 |- 1
-400 |- 1
-500 |- 1

depth [m]

-600 q
-700 q
-800 q
-900 q

-1000 ‘ ‘ ‘ ‘
o 02 04 06 08 1 12 14

pressure [Pa]

gnuplot plot/plot-Gibson-pres.gp

m /make-Gibson_pres.m figure: figs/fig-Gibson-pres.eps
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Dimensionless Gibson solution

See section 12.9 “The dimensionless Gibson solution” in “Physical principals of
sedimentary basin analysis”.

Overpressure for Ng=10 at tau=0, 0.25, 0.5, 0.75, 1 Overpressure for Ng=0.1 at tau=0, 0.25, 0.5, 0.75, 1
09 ' ' " overpressre : ' ' " overpressre
0.8 4 0.9
- 07 I —
£ 0 | & o
° S 06
g o5 13
% 0a ] % 0.5
N g 04
g 03 1 & o3
< o2 1 2 o2
0.1 1 0.1
0 0
0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
(dimensionless) pressure [-] (dimensionless) pressure [-]
gnuplot plot/plot-dimless-Gibson-pres.gp
figure:
m/make_dimless_Gibson_pres.m figs/fig-dimless-Gibson-pres-Ng=10.eps
figure:

figs/fig-dimless-Gibson-pres-Ng=0.1.eps
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Dimensionless Gibson solution (cont.)

See section 12.9 “The dimensionless Gibson solution” in “Physical principals of
sedimentary basin analysis”.

Darcy flux for Ng=10 at tau=0, 0.25, 0.5, 0.75, 1 Darcy flux for Ng=0.1 at tau=0, 0.25, 0.5, 0.75, 1
! j j j j j rcgf flux ! j j j j Darcy/flu; J—
— 0.8 1 — 0.8
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(dimensionless) Darcy flux [-] (dimensionless) Darcy flux [-]
gnuplot plot/plot-dimless-Gibson-flux.gp
figure:
m/make_dimless_Gibson_pres.m figs/fig-dimless-Gibson-flux-Ng=10.eps
figure:

figs/fig-dimless-Gibson-flux-Ng=0.1.eps

Magnus Wangen () Some examples from the book “Physical prin January 4, 2009 36 /39



Dimensionless Gibson solution (cont.)

See section 12.9 “The dimensionless Gibson solution” in “Physical principals of
sedimentary basin analysis”.

Porosity for Ng=10 at tau=0, 0.25, 0.5, 0.75, 1 Porosity for Ng=0.1 at tau=0, 0.25, 0.5, 0.75, 1
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(dimensionless) porosity [-] (dimensionless) porosity [-]
gnuplot plot/plot-dimless-Gibson-phi.gp
figure:
m/make_dimless_Gibson_pres.m figs/fig-dimless-Gibson-phi-Ng=10.eps

figure:

figs/fig-dimless-Gibson-phi-Ng=0.1.eps
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Meteoric fluid flow

See section “14.2 Meteoric fluid flow” in “Physical principals of sedimentary basin
analysis”.

Toth potential [Pa] 36406 Toth streamlines [m2/years] 456407 ——
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gnuplot plot/plot-flow-field-Toth.gp
m/make_toth _flow_field.m figure: figs/fig-potential-Toth.eps
figure: figs/fig-streamlines-Toth.eps
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Pressure and streamlines around wells

See section 15.1 “Stationary pressure from a well” in “Physical principals of sedimentary

basin analysis”.

Pressure for two wells 6e+07 Streamlines for two wells 0.045
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gnuplot plot/plot-double-well-flow-field.gp
m /make_double_well _flow_field.m figure: figs/fig-double-well-pressure.eps
figure: figs/fig-double-well-streamlines.eps
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