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WHAT IS THE USSELO HORIZON? 
 

 
Van Geel et al 1989, Stapert and Veenstra 1990 
 

Afbeelding Younger Dryas onset in 
age,  ~12,800 Cal yr BP 

Some variability: in nature:  thickness of dark layer, rarely 
laminated, usually charcoal rich 

Alex Andronikov at Lommel 

Intrusion in dark layer at Lommel 
(Andronikov). 

Lommel (!ÎÄÒÏÎÉËÏÖȭÓ work) 



Kaiser et al 2009 
 
 
Usselo and Finow Ȱ3ÏÉÌÓȱ 
 
$ÒÙ ÔÅÒÒÅÓÔÒÉÁÌ  ȰÓÏÉÌȱ 
 
Charcoal rich ɀ widespread and 
repeated fires of unknown 
origin (natural or human?) 
 
Range of ages from Allerod to 
Younger Dryas with some 
outliers in the Preboreal 
 
They reject that it is an event 
horizon on the basis of age 
variation 
 
Geochemical markers:  They 
allow that the pre-existing  
Usselo horizon  received 
extraterrestrial material 
 
 
 
Kaiser et al 2009 Palaeopedological marker Horizons in Northern Central Europe 
Characteristics of Late Glacial Usselo and Finow Soils 



COVERSANDS 
 

Kasse 1997 
 

Loess 

Sand sheet 

Sand sheet 

Sand sheet 

Coarse Fluviatile  

Coarse Fluviatile  
 
Ossendrecht 
 
Laarder Wasmeren 
 
Lutterzand 
 
Lommel 
 



OSSENDRECHT 

Thin section,  Issues raised 

Thin section, XPL 



OSSENDRECHT 



OSSENDRECHT 

Thin section,  Issues raised 



OSSENDRECHT 

-ÏÓÔ ÂÌÁÃË ȰÓÐÈÅÒÅÓȱ ÁÒÅ ÂÕÂÂÌÅÓȢ 
A track in a quartz 
grain? 



OSSENDRECHT 

Thin section,  Issues raised 

Channel into semi-solid quartz  

Soild quartz at this point, 
fractures occur. 
Microimpactor likely fell 
out of the thin section and 
a bubble has formed. 

Different phases for microimpactor travel into quartz grain 



Thin section,  Issues raised 

OSSENDRECHT 

Probably melt glass, and microimpactor? 

Melt feature? 



THE OSSENDRECHT MEDALLION 
Note fracture lines, melt rim, and arcuate shock lines? 



THE OSSENDRECHT MEDALLION 

PPL XPL 



EXTRATERRESTRIAL IMPACT SIGNATURES 

Acceptable Impact  
SIGNATURES 
1. Crater 
2. Breccia 
3. Shatter cones 
4. Shocked quartz 
5. Tektites 
6. Spherules and microspherule ejecta 
7. Coesite, stishovite 
8. Ir, Pt [Ni is mined at Sudbury Impact site; may not always be ET) 
9. Melt glass ɀ lechatelierite 

 
 

Microtektites, Ivory coast tektite 
strewn field from Bosumtwi, Ghana, 
                                      impact site 

French and Koeberl 2010 

Impactors: 
Å   Meteorites 
Å   Asteroids 
Å   Comets 
Å   Airburst 



EVIDENCE OF IMPACT 

French and Koeberl 2010 

Shatter cones 

ȰÍÁÒÅȭÓ ÔÁÉÌȱ ÆÅÁÔÕÒÅÓ 



CLASSIC SHOCKED QUARTZ -  PDFS 

Rock Elm Impact Site Wisconsin 

French and Koeberl  2010 



DECORATED PDFS -  BUBBLES 

quartz grain from a 
granite inclusion in 
a metamorphosed 
suevite deposit 

French and Koeberl 2010 

PDF = Planar Deformation Feature 



SHOCKED QUARTZ 
AT OSSENDRECHT?  

Detail, Ossendrecht quartz 
grain, SEM, not acid etched 

Acid etched shocked quartz KT Impact 
South Pacific DSDP drilling site 596 
French and Koeberl 2010 



OSSENDRECHT Ƶ 
POSSIBLE PDFS 

French and Koeberl 2010 



French and Koeberl 2010  
  

BALLEN QUARTZ 
Ossendrecht quartz grains 

Ossendrecht grains may be a different process than Ballen quartz but arcuate fractures 
and parallel arcuate fractures need explanation of formation process 



2011 LAARDER WASMEREN  
     NEAR AMSTERDAM 



2011 LAARDER WASMEREN  
     NEAR AMSTERDAM 



2011 Ƶ SITE 1/3 Ƶ LAARDER 
WASMEREN NEAR AMSTERDAM 

Collecting samples with Bas van Geel 
and Jan Sevink at Laarder Wasmeren 


