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ENVIRONMENTAL EFFECTS

OF VERY SMALL CRATER FORMATION



Chixulub
10 km asteroid 
180 km crater



What about very small craters? 
wildFIRE Lab

• 17 known craters <200 m Schmieder and Kring 2020



What about very 
small craters? 
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• 17 known craters <200 m

• Should be >20 Holocene 
~100m craters 

• There are 5 (80-120m)

Bland and Artemieva 2006



Environmental effects: Kaali
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• Strewn field 

• Up to 100 m  

Veski et al. 2007

1500 BC



Environmental effects: Morasko
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• Strewn field 

• Up to 100 m  



Environmental effects: Morasko
wildFIRE Lab

• Strewn field 

• Up to 100 m  
Pleskot et al. 2018

5500 BP



Charcoal in proximal ejecta of small 
impact craters
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Charcoal in proximal ejecta of small 
impact craters
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Small impacts charcoal: distribution
wildFIRE Lab

• Horizontal 
distribution:  

• Ring <rim to < 
~0.1 R 

• Vertical distribution: 
• Depth > 50 cm
• Most close to 

ejecta base
• Double charcoal 

layer at overlapping 
craters

Trench



Small impacts charcoal: ages
wildFIRE Lab

• ± same age 

• Oldest sediments 
inside craters and 
proximal ejecta 
charcoals

• Proximal ejecta 
charcoals from 
different craters of the 
same strewn field 



Small impacts charcoal: 
REFLECTANCE
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Impact charcoal

Wildfire charcoal

Charcoal reflectance Belcher and Hudspith 2016

Belcher and Hudspith 2016

0.71% 2.74%



Heated sand experiments
wildFIRE Lab
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Charcoal in proximal ejecta of small 
impact craters
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Campo del Cielo, Argentina, Cassidy et al. 1965

Whitecourt, Canada
Herd et al. 2008



Sturm et al. 2013

Ries
1 km asteroid 
24 km crater



50-100 m in diameter

J. Bailey & D.A. Kring.



~50 m diameter

Tunguska 
Russia
30.06.1908
No crater, Forest damaged
X injured



Chelyabinsk meteor
15 February 2013
> 1000 injured people
~ 20 m in diameter

Popova et al. 2013





Methods: Charcoal reflectance

 Temperature of 
formation

 Time of heating 

 Ignition 

 Fuel moisture 

 Fuel type 
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Scott and Glasspool 2005

Belcher et al. 2018


