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50 years of SLB space solutions!

Contributions —
« OAO-1 (1966) * HEAO-B (1978)
*« OAO-2 (1968) * Galileo Jupiter Planetary Explorer (1989)
« OAO-3 (1972) * Geosynchronous Orbital Environmental Satellite
« Orbiting Solar Observatory (1962) * Solar Ultraviolet Spectral Irradiance Monitor

* Gamma Ray Observatory

| e

lllustration of NASA’s Cassini spacecraft during its final plunge into Saturn’s

* Advanced Orbiting Solar Observatory

» Apollo 17 (1968) * LITE Experiment oo NASA/ s oot
« OGO-E (1968) * Solar Heliosphere Observatory

« OGO-F (1969) * Hubble Space Telescope (1990)

* Polar Orbiting Geophysical Observatories (1964- * NEAR Spacecraft (1996)

1969) e Cassini (1997-2004)

« Nimbus-D (1970) * Apollo 17 SEGY (2009)

* Mariner (1964-1967) * Apollo 17 S-Wave (2016)

« Applications Technology Satellites (1966-1974) * Moonguake Site Effects (2020)

* Apollo Telescope Mount * Lunar Gravity Orientale Basin (2021)
* Sky Lab * Lunar Aristarchus Plateau (2024)

* Lunar Orbiter (1966) * Dragonfly (ongoing)

» SLB designing + constructing PNG

Artist's Impression of Dragonfly on Titan’s surface.
Credits: NASA/Johns Hopkins APL


https://www.researchgate.net/publication/286752270_From_inner_Earth_to_outer_space
https://www.researchgate.net/publication/286752270_From_inner_Earth_to_outer_space
https://library.seg.org/doi/10.1190/1.3112756
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016GL070883
https://www.researchgate.net/publication/339913710_Estimation_of_the_lunar_near-surface_effects_on_Moonquake_waves_amplification
https://library.seg.org/doi/abs/10.1190/iceg2021-070.1
http://dx.doi.org/10.1029/2023JE007856

Oil and Gas Exploration
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Exploration Data Best Practices ;slo

— Use standardized, easily readable formats Seismic - SEGY
whenever possible

Well info = LAS

Navigation - UKOOA
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— Use standardized, easily readable formats
whenever possible

— Visualize and integrate multiple data types in one
place
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— Use standardized, easily readable formats
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— Visualize and integrate multiple data types in one
place

— Unseal data when possible, to build models, and
incorporate new data frequently
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Exploration Data Best Practices

— Use standardized, easily readable formats
whenever possible

— Visualize and integrate multiple data types in one |
place

— Unseal data when possible, to build models, and
incorporate new data frequently

— Treat data as an asset
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Exploration Data Best Practices

— Use standardized, easily readable formats
whenever possible

— Visualize and integrate multiple data types in one |
place

— Unseal data when possible, to build models, and
incorporate new data frequently

— Treat data as an asset

— Look to the future when making decisions

E-Octopus VIl and IX: acquired and processed 2010-2012 ......-
* Pre-Nav Merge * Salt Body Model
* NavMerge * Sediment Flood KDM ,lm.-....
«  Demultiple « Salt Flood RTM ' i-“—-
 Demultiple Noise Model * Salt Body RTM
* Sediment Model * Final KDM 559
e Salt Flood Model * Final RTM

564



Exploration Data Best Practices

— Use standardized, easily readable formats
whenever possible

— Visualize and integrate multiple data types in one
place

— Unseal data when possible, to build models, and
incorporate new data frequently

— Treat data as an asset

— Look to the future when making decisions

Terrestrial Cases

Offshore Brazil

Offshore Mexico

Extraterrestrial Cases

Lunar Gravity

Martian North Pole

A



Brazil 2D ;slo
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Brazil 2D — Original (1999) Elle



Brazil 2D — Unarchived and reprocessed (2023) LSLO



Brazil 2D

N2

Reprocessed 481 lines

Reduced mistie between
intersecting lines

N2

<1% mistie between wells

Archived 475,000 km? 3D model

vy

Archived multiple data milestones
for future reprocessing and
potential data acquisitions

A



Campeche Bay Gravity & Seismic ;SLO

J/
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- J

FWI, Tomography and
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[

Misfitanalysisdecouple into:
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AR |

[
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Perez, et al, (2021), "Integrated earth model building in the shallow water Bay of Campeche in
the Gulf of Mexico," SEG Technical Program Expanded Abstracts : 1731-1735.



Campeche Results

— Used standardized, easily readable formats
whenever possible

— Visualization and integration of gravity & seismic
data in one place

— Unseal data when possible, to build models, and
incorporate new data frequently

A

Perez, et al, (2021), "Integrated earth model building in the shallow water Bay of Campeche in
the Gulf of Mexico," SEG Technical Program Expanded Abstracts : 1731-1735.



Lunar Gravity Work (Aristarchus Plateau, Liang et al 2024) ;$|‘b
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LIANG F., AMROUCHE M., YAN J., SAIBI H (2024) Detection of subsurface density structures of the Aristarchus plateau by gravity
inversion. Journal of Geophysical Research Planets, Volume129, Issue2, e2023JE007856



Lunar Gravity Work (Aristarchus Plateau, Liang et al 2024)
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LIANG F., AMROUCHE M., YAN J., SAIBI H (2024) Detection of subsurface density structures of the Aristarchus plateau by gravity
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Lunar Gravity Work (Orientale Basin,

Amrouche et al 2021)
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AMROUCHE M., SAIBI H. (2021) Lunar Orientale Basin subsurface structure estimated from the Kaguya (SELENE) orbiter
gravity data inversion, Sixth International Conf. on Eng. Geophysics (ICEG), Al-Ain, UAE.
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Lunar Gravity Work (Orientale Basin, Amrouche et al 2021) LSLb
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AMROUCHE M., SAIBI H. (2021) Lunar Orientale Basin subsurface structure estimated from the Kaguya (SELENE) orbiter
gravity data inversion, Sixth International Conf. on Eng. Geophysics (ICEG), Al-Ain, UAE.




Lunar Gravity Work

Used standardized, easily readable formats

whenever possible

Visualization and integration of gravity & imagery

data in one place

Unseal data when possible, to build models, and

incorporate new data frequently

—> Saved and publicly available for future study

i <1
c ] dataverse.harvard.edu/dataset.xhtmi?persistentld=doi:10.7910/DVN/O7J3N4
@HARVARD .
Dataverse

Harvard Dataverse

0/DVN;

revealed by gravity inversion.”,

5://d0i.0rg/10.7

v Learn about Data Citation

this study. (2023-04-16)

Subject Astronomy and Astrophysics; Earth and Sciences

Amrouche, Mohamed, 2023, "A large low-density igneous pluton occurring beneath the Aristarchus Plateau
4, Harvard Dataverse, V3

Physics

A large low-density igneous pluton occurring beneath the
Aristarchus Plateau revealed by gravity inversion.

Description This dataset contains the gravity data together with the Petrel Project, as well as inversion results for

Access Dataset +

Contact Owner Share

Dataset Metrics
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Ongoing Planum Boreium / Mars work LSLb

— SHARAD
processed by PSI
and saved as SEGY

— 3D interpretation

—> Future work:
Incorporate w/ ,
Ot h e r p | a n eta ry Slinterpretation window 3 [TVD] - PBAv3D_FPB_datum_slab.sgy - Seismic Depth 1 - XLine 2316 x [Sinterpretation window 1 [TVD] - PBMVC’,D_FPE_da‘tum_s\ab sgy - Seismic Depth‘ll Inline 3492 x
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Conclusions

— Use standardized, easily readable formats
whenever possible

—> Visualize and integrate multiple data types in one
place

— Unseal data when possible, to build models, and
incorporate new data frequently
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éTreat data as an asset O T TEE B R O N N
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— Look to the future when making decisions
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Conclusions

— Use standardized, easily readable formats
whenever possible

—> Visualize and integrate multiple data types in one
place

— Unseal data when possible, to build models, and
incorporate new data frequently
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Conclusions
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Conclusions

and Barbud:
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— Look to the future when making decisions

Brazil
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David Butler - dbutler4@slb.com
Matt Miller (BD) - mmiller9@slb.com

Mohamed Amrouche - amohamedl116@slb.com
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