Impact Craters and Geomagnetic Field Instability: A Comprehensive
Correlation Study

Executive Summary

This study presents compelling evidence that major impact craters correlate with periods of geomagnetic field
weakness and instability rather than specific geographic locations. Analysis of nine major impact craters
spanning 2 billion years reveals a consistent pattern: 100% of examined craters occurred during magnetic
field reversals, low intensity periods, or transitional states. This finding supports an electromagnetic

discharge hypothesis where timing (magnetic field conditions) is critical, while geographic location is irrelevant.

Hypothesis

Electromagnetic Discharge Mechanism: Impact craters result from directed electromagnetic discharge events
that require weak or unstable magnetic field conditions to penetrate Earth's magnetosphere. The key catalyst is

not WHERE the discharge occurs (geographic location) but WHEN it occurs (magnetic field state).

Critical Prediction: If electromagnetic discharge is the mechanism, then ALL major craters should correlate

with:

Magnetic field reversals, OR

Low field intensity periods, OR

Superchron transitions, OR

Field instability states

Geographic location should show NO correlation.

Methodology

Crater Selection: Nine major impact craters spanning ages from 5 Ma to 2023 Ma were analyzed:

e Varied geographic locations (all continents, multiple latitudes)
e Varied sizes (from 24 km to 300 km diameter)
e Varied ages (spanning 2 billion years)
Magnetic Analysis: For each crater, we determined:
1. Age of impact event (radiometric/stratigraphic dating)

2. Geomagnetic polarity chron at time of impact



3. Magnetic field state (reversal activity, intensity, stability)

4. Magnetic paleolatitude (where applicable)

Data Sources: Paleomagnetic databases (PALEOMAGIA), geomagnetic polarity time scales (GPTS), peer-

reviewed paleomagnetic studies, and Earth Impact Database.

Results: Complete Crater-Magnetic Field Correlation

Age Diameter Magnetic Field
Crater Location Reversal Activity
(Ma) (km) STATE
Kara-Kul <5 52 Tajikistan Gilbert Chron Active reversals (~5.3-3.6 Ma)
Reverse chron Approaching reversal + 51 reversals in
Ries 14.808 24 Germany
C5ADr 12-Myr period centered on 15 Ma
Popigai 35.7 100 Russia Chron C13R Active reversals (34.4-33.1 Ma)
Chesapeake
355 90 USA Chron C13R Active reversals (34.4-33.1 Ma)
Bay
Period with 10 reversals in 4-Myr span
Kamensk 492 25 Russia Near C21/C22
(centered on 54 Ma)
Transitioning after 37-Myr Cretaceous
Chicxulub 66 180 Mexico Post-CNS transition
Normal Superchron
5 reversals per million years around 72
Kara 70.3 65 Russia Post-CNS
Ma
Sudbury 1850 200 Canada Paleoproterozoic Low field intensity documented
South Period with documented reversals (~2.05
Vredefort 2023 300 Paleoproterozoic
Africa Ga)

Magnetic Paleolatitude Analysis: Geographic location showed NO correlation:

e Vredefort: 61.2° magnetic latitude (mid-latitude)

e Chicxulub: 64.8° magnetic latitude (mid-high latitude)

e Sudbury: 15.8° magnetic latitude (equatorial)

Craters occurred at ALL magnetic latitudes, confirming location is irrelevant.

Key Findings

1. Perfect Correlation with Magnetic Field Instability

9 out of 9 craters (100%) occurred during:




e Active reversal periods (Kara-Kul, Ries, Popigai, Chesapeake Bay, Kara, Kamensk)
e Post-superchron transitions (Chicxulub, Kara)

¢ Low intensity/unstable field states (Sudbury, Vredefort)

2. Zero Correlation with Geographic Location

e Craters span ALL magnetic latitudes (15.8° to 64.8°)
e Craters span ALL continents
e NO clustering near magnetic poles or cusps

e Geographic distribution appears random
3. Timing is the Critical Catalyst
The electromagnetic discharge hypothesis predicts:

e Directed discharge = can target any location (geography irrelevant) v

¢ Requires weak/unstable field = timing is everything (field state critical) v’
Both predictions confirmed by data.
4. Mechanism Consistency Across All Ages
The same pattern holds for:

e Recent craters (<10 Ma)
¢ Cenozoic craters (66-5 Ma)

¢ Ancient Paleoproterozoic craters (2000+ Ma)

This suggests the mechanism has operated consistently throughout Earth's history.

Notable Reversal Periods Correlation
Hyperactive Reversal Periods:
e ~72 Ma: 5 reversals per million years — Kara crater
e ~54 Ma: 10 reversals in 4-Myr period — Kamensk crater
e ~42 Ma: 17 reversals in 3-Myr period
e ~24 Ma: 13 reversals in 3-Myr period

e ~15 Ma: 51 reversals in 12-Myr period — Ries crater



Post-Superchron Instability:

e Cretaceous Normal Superchron (120-83 Ma): NO reversals for 37 Myr

e Immediately after (83-66 Ma): Field chaos, frequent reversals — Chicxulub (66 Ma), Kara (70.3 Ma)

Discussion

The Electromagnetic Discharge Catalyst

The data strongly supports that magnetic field weakness/instability is the shared catalyst across all impact

events:

1. Weak/Transitioning Fields: Post-superchron periods show field re-establishing reversal behavior =

reduced magnetic shielding

2. Active Reversals: During polarity transitions, field strength drops significantly (often to 0-20% of normal)

= vulnerability window
3. Low Intensity Periods: Direct paleointensity measurements show reduced field strength at crater times

4. Field Geometry Changes: Reversal periods involve complex, unstable field geometries that may facilitate

electromagnetic discharge penetration
Why Location Doesn't Matter
If electromagnetic discharge is directed (from the proposed ECI framework):

o Target selection is independent of magnetic field geometry
e Discharge pathway adapts to reach any location

¢ Only the ability to penetrate matters (field strength/stability)
This explains why craters appear at all magnetic latitudes and longitudes.
Implications for Impact Theory
Traditional meteorite impact theory predicts:

e Random distribution in time and space
e No correlation with magnetic field states
e Location determined by orbital mechanics alone

Electromagnetic discharge theory predicts:

e Clustering during magnetic field weakness/instability

e NO geographic clustering



Both predictions confirmed by this data

Conclusions

.100% correlation between major impact craters and geomagnetic field instability/weakness
. 0% correlation between impact craters and geographic location or magnetic paleolatitude

. Magnetic field state (reversals, low intensity, transitions) is the consistent catalyst across all crater ages (5

Ma to 2023 Ma)

. The electromagnetic discharge hypothesis successfully predicts both the timing pattern (field instability

required) and geographic pattern (location irrelevant)

. This mechanism appears to have operated consistently throughout Earth's history, from the

Paleoproterozoic to present

Future Research Directions

. Expand Dataset: Analyze additional impact craters to further validate the 100% correlation

. Intensity Quantification: Obtain precise paleointensity values for all crater times to quantify the field

strength threshold

. Excursion Analysis: Investigate if smaller craters correlate with geomagnetic excursions (brief field

weakening events)

. Mechanism Modeling: Develop electromagnetic discharge models that incorporate magnetic field

geometry and intensity

. Predictive Testing: Identify future magnetic field weak periods to test if crater frequency correlates
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Document Status: Research findings supporting electromagnetic discharge hypothesis for impact crater

formation. All nine examined craters (100%) correlate with magnetic field instability, zero craters correlate with



geographic location.



