1. Introduction

The formation of sedimentary basins Iin a purely extensional setting
traditionally related to active tectonic processes during the syn-rift phas
and passive processes such as thermal subsidence during the posttrift
phase. In a purely extensional setting there is no room for uplift events.
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Can unconformities that are observed on seimic data, and are

Interpreted as such, be explained with the lateral displacement of a
mantle anomaly?

2. Model setup

a. Physical fundamentals
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b. Geometrical setup
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c. Thermal parameters 1x1 = 5x5km
Thermal property Value | Unit Thermal property Value | Unit
Surface temperature 10 | °C Radiogent heat produc Ym at surface 1.569 | W/kg
Tenperature at the bo @m of the Radiusradiogenicheat 10 | km
thermal lithosphere 1330 | °C Themo-tectonic age of the lithosphere 500 | myr
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Themal conduc Yity mantle 35| W/me°C Mantle heat Gur 15 | mW/m~2
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3. Geological setting

IS | a. Regional setting
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b. Crustal setting
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Figure 3.1. Bathymetric map overlain by map with magnetic ages indicating the di erent times of opening:
Rifting in the South Segment started around 132 Ma, rifting in the central segment started around 112 Ma.
opened before Central segment). The four segments of the South Atlantic are shown. The investigated transect
Is the Colorado-Basin Orange Basin. The red line indicates the location of the seismic section below. data from
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Figure 3.2. Crustal cross-section through the conjugate Colorado Basin and Orange
Basin after Blaich, et al., 2013. Note that the package of Late Cretaceous sediments

coinciding with drop in eustatic sea-level
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Figure 3.3. Seismic line located perpendicular to the margin of the Orange B on
(see map for exact location). Interpretation shows major and minc
unconformities in the post-rift/drift phase. After Paton et al., 200} %
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Figure 3.4. a) Eustatic Sea-level curve after{Haq
et al., 1987; b) Relative base basin 'high’ or fow.

4. Model results

a. Setup 1
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b. Setup 2
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c. Vertical displacement of the basin’'s base and topography on both sides of the modelled margins
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5. Discussion

A number of post-rift unconformities on the seismic data cannot be explained with
the eustatic sealevel curve of Hag et al.,, 1987, they have a tectonic origin.

Even though the cell-size of the model in uences the modelled basin depth, a
component of vertical displacement (up and down) In the post-rift phase Is
observed.

The topography being constantly lower on the right side of both models might be

the result of the Initial rheological dlu A Eepe §Z] Iv oo« Ju vE|]v
10
parameters. 0 N EU% | 0 L o]
Setup 1 right side
= ° A EU% T 0 L o]
_ o o= 1 Setup 2 right side
The onset of the thickness variation over time s
(g. 5.1) is contemporaneous with break-ups .
It could be the transition change from= °
symmetric rifting/early drift to
a-symmetric spreading. 0 5 10 15 2 2 % B W@

Time (myrs)
Figure 5.1. Graph showing the sediment thickness variation of the four modellec
basins over time. The thickness in Il is constant until break-up. After this, the lef
basin of Setup 1 and the right basin of Setup 2 show a sudden thickness ingrea:

6. Conclusion

- It Is possible to create uplift episodes triggered by a mantle anomaly.

. The order of magnidue of the vertical variations is within 100’s of metefs,
not of kilometers.

_ The thickness variation of the basin in Il observed in both models might be
related to a change from symmetric to a-symmetric spreading.

/. Future work

A seismic stratigraphic study of a rifted margin basin could provide more inside
Into the minor unconformities and relative timing of the vertical movements o
the basins.

The thermal and dynamic results from this modelling excercise can be used a
iInput for basin models to Investigate the Impact of ma processes.



