
Impact Crater Database: Physical Evidence Classification

Project Overview

Original Hypothesis: Tested whether crater structures formed by electromagnetic discharge from below rather
than asteroid impacts

Status: Hypothesis DISPROVEN through rigorous analysis

Current Focus: Categorizing 189 confirmed structures by type and physical evidence, particularly searching

for definitive meteorite markers (kamacite and chondrules)

Critical Finding: The Meteorite Evidence Problem

Out of 189 catalogued structures, only 2 craters have confirmed physical meteorite material with kamacite
and chondrules recovered:

Category A: CONFIRMED METEORITE IMPACTS (Physical Fragments Recovered)

1. CARANCAS (2007) - Peru

Crater size: 13.5m diameter, 4.5m deep

Age: 2007 (witnessed impact)

Physical evidence recovered:
✓ Hundreds of meteorite fragments (dust to 350g pieces)

✓ Kamacite confirmed: 15% of composition

✓ Chondrules present: Well-defined, visible microscopically

✓ Olivine/pyroxene measured precisely

✓ Troilite (FeS): 5% composition

Classification: H4-5 ordinary chondrite (definitively extraterrestrial)

Impactor size: 0.9-1.7m diameter pre-entry

Energy: ~10¹⁰ joules (2-3 tons TNT equivalent)

2. BARRINGER (Meteor Crater) - Arizona, USA

Crater size: 1.2 km diameter, 170m deep

Age: ~50,000 years

Physical evidence recovered:

✓ Over 30 tons of meteorite fragments (Canyon Diablo meteorite)

✓ Kamacite confirmed: Iron-nickel composition analyzed



✓ Chondrules not preserved (melted during impact)

✓ Fragments scattered up to 10km from crater

✓ Shocked quartz in crater walls

Classification: Iron meteorite (IAB type)

Impactor size: ~50m diameter

Energy: ~10 megatons TNT equivalent

Category B: CLAIMED IMPACTS - NO Physical Meteorite Material

These structures lack the definitive markers (kamacite + chondrules) despite being orders of magnitude larger:

SUDBURY - Ontario, Canada

Crater size: 130 km diameter (claimed)

Age: 1,850 Ma

Physical evidence:
✗ No kamacite fragments recovered

✗ No chondrules found

Evidence based on: Isotope ratios and shock features only

Critical admission: "Isotopic analyses show that the metals come from Earth's crust, NOT from the

meteorite"

Scale comparison: 100,000× larger than Carancas, but zero meteorite material

VREDEFORT - South Africa

Crater size: 300 km diameter (claimed) - World's largest

Age: 2,023 Ma

Physical evidence:

✗ No kamacite fragments recovered

✗ No chondrules found

Evidence based on: Shock metamorphism, shatter cones, isotope anomalies

Scale comparison: 230,000× larger than Carancas, but zero meteorite material

CHICXULUB - Yucatan, Mexico

Crater size: 180 km diameter (claimed)

Age: 66 Ma (K-Pg boundary)

Physical evidence:



✗ No kamacite fragments recovered

✗ No chondrules found

Buried under 1km of sediment

Evidence based on: Gravity anomalies, shocked quartz, iridium layer

Scale comparison: 138,000× larger than Carancas, but zero meteorite material

Category C: PENDING VERIFICATION (Small Recent Craters)

These structures need systematic checking for kamacite/chondrules:

WOLFE CREEK - Australia

Crater size: 880m diameter

Age: ~300,000 years

Status: Meteorite fragments claimed, requires verification of kamacite/chondrules

HENBURY - Australia

Crater size: Crater field, largest 180m

Age: ~4,200 years

Status: Iron meteorite fragments reported, verification needed

ODESSA - Texas, USA

Crater size: 168m diameter

Age: ~63,500 years

Status: Iron meteorite fragments found nearby, verification needed

BOXHOLE - Australia

Crater size: 180m diameter

Age: ~5,400 years

Status: Requires verification

The Scale Paradox

Confirmed meteorite craters (with physical evidence):

Carancas: 13.5m diameter

Barringer: 1,200m diameter



Claimed impact craters (NO physical meteorite evidence):

Sudbury: 130,000m diameter (100× larger than Barringer)

Vredefort: 300,000m diameter (250× larger than Barringer)

Chicxulub: 180,000m diameter (150× larger than Barringer)

Question: Why do the two confirmed meteorite impacts have recoverable fragments, while structures 100-250×
larger have zero meteorite material?

Statistical Distribution Summary

From original analysis of 189 structures:

Geographic Clustering

77.2% in Northern Hemisphere vs 22.8% Southern

75% of all craters in just 3 longitude zones (28% of Earth's circumference)

Major clusters:
Finnish/Fennoscandian: 52 craters (27.5%)

North American/Canadian Shield: 61 craters (32.3%)

Australian: 29 craters (15.3%)

Cratonic Over-representation

72% on ancient cratons (vs 27% of land area)

2.7× over-representation

All major clusters on Precambrian shields with similar geology:

Greenstone belts

Magnetite-rich iron formations

Graphite-bearing black schists

Major fault/shear zones

Proximity Clustering (Statistically Impossible for Random Distribution)

Distance Expected (Random) Observed Ratio Significance

Within 10 km 0.04 pairs 1 pair 25× p < 0.001

Within 25 km 0.23 pairs 4 pairs 17× p < 0.001

Within 50 km 0.94 pairs 11 pairs 12× p < 0.001

Within 100 km 3.78 pairs 30 pairs 8× p < 0.001



Age Clustering

41.3% of craters share exact ages (±10 Ma) with other craters

Largest temporal clusters:

250 Ma: 6 craters (Permian-Triassic boundary)

445-470 Ma: 13+ craters (Ordovician "meteor shower")

60-80 Ma: 12 craters (Late Cretaceous)

Geographic Doublets (Same Location AND Same Age)

Lockne-Målingen (Sweden): 16 km apart, both 458 Ma

Crawford-Flaxman (Australia): 11.5 km apart, both 35 Ma

Gusev-Kamensk (Russia): 9.5 km apart, both 49 Ma

Clearwater East-West (Canada): 28 km apart, both ~460 Ma

Research Questions

Primary Question

Why do only 2 out of 189 structures have confirmed meteorite material?

Possible explanations:

1. Preservation: Meteorites weather/oxidize over time (but why zero fragments at large sites?)

2. Vaporization: Large impacts completely vaporize impactor (but smaller Barringer preserved 30 tons?)

3. Alternative origins: Some structures may not be impact craters at all

4. Survey gap: Meteorite material exists but hasn't been systematically searched for

Secondary Questions

1. Why do craters cluster geographically and temporally if impacts are random?

2. Why are 72% on ancient cratons (only 27% of land area)?

3. Why do some regions have crater doublets with identical ages?

4. What causes the massive over-representation at 40-60° latitude?

5. Are the Ordovician clusters (13+ craters, 445-470 Ma) evidence of asteroid family breakup?

Next Steps

1. Systematic verification of Category C craters for kamacite/chondrules

2. Literature search for meteorite material reports at all 189 structures



3. Classification system based on physical evidence:
Grade A: Kamacite + chondrules confirmed

Grade B: Meteorite fragments without chondrules

Grade C: Geochemical anomalies only

Grade D: No extraterrestrial evidence

4. Statistical analysis of crater types vs size, age, and location

5. Re-evaluation of formation mechanisms for structures lacking meteorite evidence

Methodology Note

This database represents proper scientific method:

Hypothesis formation (EM discharge origin)

Rigorous testing with multiple lines of evidence

Recognition of null result

Hypothesis rejection

Data preservation for alternative analysis

The electromagnetic discharge hypothesis was conclusively disproven, but the systematic data collection

revealed the critical importance of physical meteorite evidence (kamacite + chondrules) for confirming impact
origin - evidence present in only 2 of 189 catalogued structures.

Data Sources

Earth Impact Database

Meteoritical Society Database

Geological Survey of Finland

Canadian Shield geological surveys

Geoscience Australia

Published aeromagnetic/electromagnetic surveys

Academic literature (2007-2025)

Carancas meteorite analysis (Tancredi et al., 2009)

Canyon Diablo meteorite studies (Barringer Crater)


