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FIG. 1—Setsmic stratigraphic reflection terminations within idealized seismic sequence.
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Seismic Stratigraphy - Geometry and Character Classification
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Figure 10. Gulf of Mexico (a) 16-Hz energy map, (b) 26-Hz energy map, (c) 16-Hz phase map, (d) 26-Hz phase map.
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‘A{;‘ ML Seismic Facies Analysis (pattern recognition)
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‘A{;‘ Geophysical Models - Marmousi2 — 106 layers
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Plint & Nummedal, 2000 — Exercise in Sequence Stratigraphy

14-stage model to demonstrate geological stratigraphic concepts
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Walther’'s Law (1890) — Wheeler Chronostratigraphy (1958)

Walther’s Law - vertical succession of facies reflects lateral
environmental changes.

Wheeler display is a method of display of information based on
geological time.
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‘Y? Resulting Geological Model (1000 layers)
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‘A{;‘ Wheeler Display of model attributes

Model Age (steps back)

400

600

800

1000

50

Wheeler diagram of Grain Density

100

15 200 250
Horizon distance km

300

350

400

I 10

r08
r0.6

r0.4

0.2

0.0

Model Age (steps back)

Wheeler diagram of Depositional Bed Thickness

200 4

400 1

600 4

800 4

1000

b

1 I 1
50 100 150 200 25 300 350
Horizon distance km

400

20

17.5

15.0

12,5

10.0

15

5.0

25

0.0

Model Age (steps back)

Wheeler diagram preserved thickness after erosion

200 4

400 4

600

800 4

1000

50

I
100

1 1
15 200 250
Horizon distance km

I
300

I
350

400

10



b
¢

-
<
|

Petrophysical Attribute Cross Plots
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‘A';‘ Depositional Environment
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Significant surface in sequence stratigraphy

~ o~ Resulting depositional grain size
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~300 ¥

PP Reflection Coefficients in Depth
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}7 Seismic Profile using 3/8/90/140 Ormsby wavelet

Ormsby Filtered
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Reflection Coefficients in Time
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W P wave velocity
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“s* Ricker 25 Hz

Ricker Filtered
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s Ricker 45 Hz
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‘A{;‘ Ormsby 6-12-60-90 (Conventional WCAN)
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vy Ormsby 3-8-90-140 (Broadband WCAN)
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“ts* Comparison of a high resolution seismic and the desire reflection series
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Apply lithospheric, eustacy, and faulting to topography.

Determine the base level

Fluvial erosion (adding any additional sediment to the model)

Deposit coastal plain

Determine the new base level and apply marine erosion
Determine if the coast has become over steepened
Deposit onto the near shore dunes (1/3 eroded sediment), and

offshore as turbidite deposits (2/3)
Deposit shoreface sediments

Offshore deposits up to the baseline until sediment becomes

fine-grained
Offshore deposit fine grain sediment
Deposit turbidite

Determine if the deposition slope exceeds a triggering grade

Erode the slope down to a failure surface
Deposit gravity slump
Compact the sediment

Move to the next step

Basic Outline of python script for stratigraphic model

Determine the amount of sediment being added to the model.

;’ [3] CG_cutoff = ©.78  #Coarse Grain Cuttoff

Os

[4]

OSfraction = ©.33  #W hen offshore sedimentation stc
FluvialScaler = ©.75 # ©-1 with 1 applying 100% fluvi
ErosionScaler = ©.75 #0-1 with 1 applying 100% full
Tpercent = 0.66 # Percentage split between offshor

# Bulk setting the model parameters
Steps = 501
Csize = 200

nCells = 3001

WaterDepth = 100

InitialHgt = 50

Subsidence = 208

Fault = 250

Fault3 = False

FaultDuration = ©.90 #Enter a percentage
SedPercent = 200

Eustacy2 = 2 #2

Sealevel2 = 30

Eustacy2shift = -8.66

Eustacy3 = Eustacy2 * 12 #12
Sealevel3 = Sealevel2 * 9.2 #0.2
Eustacy4 = Eustacy3 * 4 #4
Sealeveld4 = Sealevel3d * 0.1 #0.1
TB = 1.25

FWB = 3

SWB = 5
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t3* Same parameters but no coastal plain erosion

640

680 -

720

Ormsby Filtered

700

750 800 850 900 950 1000

Reflectivity

0.100
0.075
0.050
0.025
0.000
—0.025
—0.050
—0.075
—0.100

0.100
0.075
0.050
0.025
0.000
—0.025
—0.050
—0.075
—0.100

32



Change in Shoreline Base Level
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