














Le phénomène AMAS : Bolivie & Namibie 100 %  dominées par la  AMAS  

L'anomalie magnétique asiatique (AMAS) est une vaste région où le champ magnétique terrestre est nettement plus faible que la moyenne 

mondiale.

Origine en Bolivie/Amérique du Sud : Le cœur de l'anomalie se situe au-dessus de l'Amérique du Sud, avec un affaiblissement magnétique intense

observé au-dessus de la Bolivie.

Elle est due à la ceinture de radiation interne de Van Allen qui, dans cette région, atteint sa profondeur maximale près de la surface terrestre, permettant

ainsi aux particules de haute énergie de pénétrer plus profondément dans l'atmosphère.

Répercussions en Namibie : En 2026, l'anomalie s'étendait et se déplaçait vers l'ouest. Un second centre d'intensité s'est formé au sud-ouest de l'Afrique,

affectant plus particulièrement les eaux au large de la Namibie. Cette « séparation » ou expansion crée un couloir magnétique entre les deux continents,

ce qui complique l'acquisition de données par satellite et au sol.





The South Atlantic Magnetic Anomaly (AMAS or SAMA)

The phenomenon known as the South Atlantic Magnetic Anomaly (AMAS or SAMA) is a significant local depression in the Earth's magnetic 

field strength. While its most intense "epicenter" is currently centered over South America, specifically near Bolivia , Brazil and Paraguay 

(Asunción) with intensities dropping below 23,000 nanoteslas (nT), it has profound repercussions reaching across the Atlantic to Namibia.

The Bolivia-Namibia Connection and AMAS Origins

The AMAS is not a static feature; it originates from complex dynamics at the Earth's core-mantle boundary (CMB). The relationship 

between its South American and African manifestations is both historical and geological:

• Geological Link: Namibia and the Paraná region of South America were once connected as part of the supercontinent Gondwana; 

evidence of this is seen in the matching flood basalts found in Namibia’s Etendeka region and Brazil. It’s the tectonic of the Gondwana 

continent 

• Expansion and "Two Cores": Satellite observations (such as from the Swarm mission) reveal that the anomaly is currently splitting into 

two separate cells. While the primary center is strengthening in its weakness over South America, a secondary minimum has developed and 

intensified southwest of Africa, impacting the magnetic environment of Namibia.

• Movement: The anomaly drifts westward at a rate of approximately 20 km per year (roughly 0.28∘ to 0.34∘ per year), meaning its 

"repercussions" are essentially a trailing path of weakened magnetism stretching from the African coast toward the Pacific.

• The Problem of "False Results" in Seismic Surveys

A major geoscientific challenge in this region involves the South American Earthquake Anomaly, which complicates traditional subsurface 

interpretations.







The Problem of "False Results" in Seismic Surveys

Traditional seismic surveys use sound waves to map underground rock structures. While effective for identifying "traps" (shapes where 
oil could be), they often create an illusion of hydrocarbons where none exist:

• Direct Hydrocarbon Indicators (DHIs): Seismic data often shows "bright spots" or "flat spots" that look like oil or gas. However, these can 
be caused by "fizz gas" (low-saturation gas with no commercial value) or mineral changes like pyrite or calcite.

• Structural Falsehoods: Traditional 2D/3D scans can miss "hidden structures" or interpret geological faults as seals when they are actually 
leaking. This leads to a 87% failure rate where seismic data incorrectly suggests a productive project.



Does AMAS Affect GPS positioning  and could   create  some "False Positions of the traps"?

Yes, the AMAS (SAMA) directly impacts GPS positioning systems, which are essential for pinpointing the exact location of
potential hydrocarbon traps.

• Ionospheric Interference: The increased flux of energetic particles in the AMAS region causes high levels of ionospheric
scintillation. This disrupts the radio signals sent from satellites to GPS receivers on Earth. The GPS positioning systems
respond with an error in time and that means error in (L&l : Latitude & longitude)

• False Positioning: This disruption can cause positioning errors ranging from one meter to 100 meters. In the precision-
heavy world of drilling, even a small GPS error can lead a company to drill into a dry zone instead of the actual trap,
creating the illusion that the "oil" has moved or was never there. Its a problem of L&l (Latitude & longitude). The
problem is on “surface at the wellbore” and not a “ghost trap” which appear during the acquisition process

• Why? GPS satellites traversing AMAS suffer radiation-induced glitches, bit flips, and temporary outages, but these
cause data errors rather than systematic false “ghost trap” . No evidence shows AMAS creating illusory hydrocarbon
traps locations or “ghost trap” via GPS. It’s positioning error and a problem of L&l (Latitude & longitude). ; the seismic
data distortion remains the primary issue for false or ghost traps. Ground GPS receivers in Bolivia or Namibia face
minimal direct impact, as positioning relies on signal timing, not magnetism, with spoofing unrelated to AMAS.

• False Hydrocarbon Results in Seismic Surveys: Traditional seismic surveys in AMAS zones like Bolivia suffer from
heightened cosmic ray interference due to low magnetic shielding, generating noise that mimics hydrocarbon indicators
such as bright spots or low-velocity zones. This creates illusions of oil or gas reservoirs, prompting drilling of 74 wells
over 16 years with no discoveries, as particle-induced anomalies simulate fluid presence. The problem persists because
standard processing fails to fully correct for the anomaly's radiation spikes.





The indirect Link to "False Traps“

The risk of an "illusory" hydrocarbon trap arises primarily when positioning errors are multiplied by the extreme
precision required for modern exploration and we can say that the GPS is guilty:

• Precision Drilling: In deep-water offshore Namibia or complex sub-Andean structures in Bolivia, a GPS position
error of 1 (one) meter can cause a drill bit to miss the optimal "sweet spot" of a reservoir.

• This creates the illusion that the trap was empty, when the actual "false result" was the consequence of the
imprecise placement of the well by the GPS points (L&l). It’ was created by a mistake of the GPS system on this
area due to the Magnetic anomaly which affects the satellites or a definitive conditions of magnetic field on the
area.

• Seismic Synchronization offshore : To map a trap, seismic ships and ground crews must synchronize their
positions perfectly with seismic sensors. If ionospheric interference from the AMAS causes a shift in the recorded
position of a sensor, the resulting 3D model of the Earth's crust will be distorted, potentially showing a "trap" (a
geological structure) in a location where there is only solid rock. It’s complicate and quality insurance can not
guaranty the mapping of the trap during the seismic activities.

• In conclusion, the AMAS does not "move" oil or gas traps, but with the interferences caused to the GPS an error
in positioning drilling hole on surface (L & l) will influence the result of the drilling by positioning
inaccuracies that lead engineers to drill in the wrong coordinates, effectively rendering a "false result" for a
potentially productive site on the paper ! In this case we can speak of a “Ghost trap caused by GPS datas” in the
seismic





• Movement: The AMAS anomaly drifts westward at a rate of approximately 20 km per year (roughly 0.28∘ to 0.34∘ per 

year), meaning its "repercussions" are essentially a trailing path of weakened magnetism stretching from the African coast 

toward the Pacific.

















Simulations of errors in the GPS points 

for positioning  the well on surface (L&l) 

with a prediction at  4000 meters depth 





Error of 1 (one) meter for the well positioning on surface 

In the context of deep reservoirs (4,000 meters), a 1-meter error at the ground surface for positioning drilling hole (L & l) can 
propagate into significant subsurface inaccuracies, primarily affecting the following three areas:

1. Wellbore Positioning Accuracy

Surface coordinate errors directly degrade the reliability of wellbore surveys.

• Target Misses: A 1-meter horizontal surface error, combined with standard measurement-while-drilling (MWD) tool uncertainties,

increases the risk of missing thin reservoir sections or specific geological targets.

• Anti-Collision Risk: In densely drilled fields, small surface errors can lead to inaccurate wellbore separation distances, increasing the

probability of collisions between existing and planned wells.

• Relief Well Targeting: Accurate surface references are vital for intercepting a target well with a relief well during blowout contingencies;

even small initial errors can make these intercepts extremely difficult.

2. Reservoir Volume Estimation

Surface errors negatively impact the subsurface models used to calculate reserves (1P, 2P, and 3P).

• Gross Rock Volume (GRV): Inaccurate surface-to-subsurface correlations can cause significant bias in estimating the GRV, a major

contributor to volumetric uncertainty.

• Fluid Contact Correlation: Errors in surface elevation or coordinates can lead to "ghost" faults or unreliable correlations of formation

and pressure data, resulting in erroneous estimates of Original Oil-in-Place (OOIP).

3. Structural Interpretation

Precision at the surface is critical for interpreting the complex geometry of deep reservoirs.

• False Features: Surface coordinate mismatches can introduce "ghost" faults in seismic and geological models, leading to flawed

interpretations of reservoir compartmentalization.

• Structural Uncertainty: Fault uncertainty, often influenced by positional accuracy, strongly impacts the predicted width and architecture

of the reservoir, directly affecting the design of development plans.



Error of 5 meters for the well positioning on surface 

In the context of an oil and gas reservoir at a depth of 4,000 meters, a 5-meter error at the ground surface for positioning drilling hole on 

surface (L & l) has significant compounded effects on subsurface operations and modeling:

1. Accuracy of Wellbore Positioning

A surface coordinate error acts as a foundational systematic error that propagates throughout the entire well path.

• Target Deviation: An initial 5-meter shift can result in failing to hit small geological targets or penetrating thinner-than-expected 

reservoir sections.

• Collision Risk: In multi-well pads, surface errors reduce the safety margin between wellheads, increasing the risk of inter-wellbore 

communication or collision during drilling.

• Survey Uncertainty: This surface error expands the "Ellipse of Uncertainty" (EOU) at depth, complicating efforts to maintain precise 

vertical depth (TVD) control.

2. Reservoir Volume Estimation

Surface errors lead to misinterpretations of the reservoir's spatial boundaries, which are critical for volumetric calculations.

• STOIIP Calculations: Since bulk volume is the primary control for Stock Tank Original Oil in Place (STOIIP), even small lateral or 

vertical shifts in well data can significantly alter estimated volumes.

• Contact Ambiguity: Errors can cause apparent differences in gas/oil or oil/water contacts (OWC) between wells, leading to incorrect 

assumptions about fluid distribution.

3. Structural Interpretation

The integration of surface-located well data with seismic data is critical for building a structural framework.

• Geologic Markers: Positional errors cause geologic markers to appear shallower or deeper than they truly are, leading to the incorrect 

belief that a reservoir is broken into multiple compartments.

• Fault and Layering Precision: Accurate structural frameworks define the storage spaces of a reservoir; errors at the surface can 

misplace faults or stratigraphic layers, impacting the prediction of fluid dynamics and drainage efficiency.





Error of 10 meters for the well positioning on surface 

In the context of an oil and gas reservoir at a depth of 4,000 meters, an error of 10 meters at the ground surface primarily impacts the 
accuracy of wellbore positioning, reservoir volume estimation, and structural interpretation.

1. Positional and Drilling Risk

• Wellbore Accuracy: Surface coordinate errors propagate down the well path. At 4,000 meters, even a small 10m surface offset can 
lead to significant target misses or "gross positional errors" if not corrected during directional drilling.

• Anti-Collision: In densely drilled areas, a 10m error increases the risk of wellbore collisions, which can cause blowouts or damage to 
existing infrastructure.

2. Reservoir Characterization and Volume

• Gross Rock Volume (GRV): An error in horizontal or vertical positioning at the surface can lead to a misinterpretation of seismic data. 

If the reservoir top is miscalculated by just a few meters vertically due to surface referencing errors, it can significantly alter the 
estimated Gross Rock Volume (GRV)—the total volume of rock containing hydrocarbons.

• Targeting Thin Zones: Many hydrocarbon-bearing zones are only 1 to 10 meters thick. A 10m vertical or lateral error could result in a 
well missing the most productive part of the reservoir entirely or landing in a non-productive water zone.

3. Seismic and Structural Interpretation

• Data Integration: Seismic data is often calibrated using surface coordinates. A 10m error can introduce noise into seismic inversion 
models, leading to less reliable predictions of fluid saturation and reservoir boundaries.

• Fault Detection: Reservoirs at 4,000m are often compartmentalized by faults. Positional errors may lead to misidentifying these faults, 
which act as barriers or conduits for fluid flow, potentially resulting in suboptimal well placement.

4. Surface Deformation and Monitoring

• Geomechanical Impact: 10m of surface deformation (uplift or subsidence) is an extreme and rare occurrence for a reservoir at 

4,000m, but surface movement can be used to monitor pressure changes at depth. InSAR technology typically tracks much smaller 
millimetric movements to detect reservoir depletion or fault reactivation.





Error of 100 meters for the well positioning on surface 

A 100 meters error at the ground surface represents a critical failure in targeting a hydrocarbon reservoir at a depth of 4000 
meters, which would almost certainly result in a missed target.

Significance of the Error

• Reservoir Thickness: The issue is significant because most hydrocarbon-bearing zones are relatively thin, typically 
between 1 and 10 meters thick, and only rarely up to 100 meters thick. A 100m horizontal error means the well would likely 
miss the narrow target completely.

• Drilling Accuracy: Even with accurate surface positioning, errors accumulate with depth during drilling (positioning 
uncertainty increases with well path length). Modern directional drilling aims for high accuracy, but a 100 meter initial surface 
error is a massive starting deviation that cannot be corrected to hit a small deep target.

• Geological Structure: Reservoirs are often complex geological structures, such as subtle folds or traps along fault lines. A 
horizontal error of 100 meters could place the well in an entirely different, non-productive geological formation (e.g., in the 
water zone or an impermeable layer), completely missing the accumulation of oil and gas.

• Economic Consequences: Such an error leads to substantial financial losses, including wasted drilling costs (non-productive 
time), potential well abandonment, and failure to access the valuable hydrocarbon reserves. It necessitates drilling a new well 
or an expensive sidetrack from the existing wellbore to reach the intended target.










































