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Active sand seas are a major source of  desert loess 

BACKGROUND AND MOTIVATION 
ω Loess is dominated by coarse silt quartz 

grains; it serves as an archive of Quaternary 
climate change.  

ω The origin of desert loess remains a 
fundamental problem in sedimentology and 
Quaternary paleoclimatology.  

ω The ongoing debate is focused on the 
production of coarse silt quartz grains.  

ω Laboratory experiments (e.g., Whalley et al., 
1982; Bullard et al., 2004) indicate the 
potential of dunes with their abundant 
quartz sand as a primary source for 
generating coarse silt grains.  

ω This concept has been generally rejected as 
field-based evidence for aeolian sand 
abrasion is rare.  

Approach 
We examined in detail several well-known late 
Pleistocene loess regions in different 
subtropical deserts of North Africa, the Sahel, 
Middle East and Arabia.  

Any probable source for the coarse silt grains 
found in the desert loess must meet the 
following criteria: 

1.The source should be located <300 km 
upwind from the loess. 

2.The original mineralogy of the source and the 
coarse silt of the loess should be similar. 

3.The grain size of sediments between the 
source and the loess should systematically 
decrease with distance from the source.  

4.The time interval during which the source 
supplied the coarse silt grains should largely 
overlap the age of loess deposition.   

OBJECTIVES 
ω To identify the sources of the coarse silt in 

desert loess.  

ω To shed a light on the main processes that 
generate coarse silt in deserts. 

HYPOTHESIS 
Sand seas are the source of most coarse silts in 
desert loess in the majority of warm, low-
latitude subtropical deserts.  

RESULTS 
1. In all loess regions the underlying lithology 

cannot explain the entire mineralogy of the 
loess. 

2. All loess sites are spatially associated with 
adjacent sand seas and are located only few 
tens of kilometers from sand dunes. 

3. According to the paleo-wind direction 
interpreted from the orientation of the sand 
dunes, all loess sites are located downwind 
of the adjacent sand seas. 

4. In all case studies there is a good agreement 
between the mineralogy of the loess and of 
the sand dunes: both are rich in quartz and 
to lesser extent in feldspars. 

5. In three cases there is a published evidence 
of decreases in grain size downwind from 
the sand dunes towards the loess. 

6. The estimated ages of loess deposition and 
dune activity overlap.  

7. There is only limited quantity of silts stored 
in sand dunes (<10%). 

SUMMARY 
1. Sand dunes were found to be a major 

coarse silt source of most desert loess. 

2. Coarse silts of the desert loess are primary 
product generated probably through active  
aeolian abrasion of the sand grains. 

3. These silts were produced under intensified 
winds that characterized past glacial-time 
climates.  

4. The role of sand dunes and aeolian abrasion 
in the formation of desert loess is more 
important than previously thought. 

Tunisian loess  
Mineralogy (%):  

Q (30-65), F (5-25), C (0-70) 
Median grain size: 58-67 µm 

Age of deposition: 250-100 ka 
[Coude-Gaussen (1987, 1990); Dearing et al (2001)] 

Grand Erg Oriental  
Mineralogy (%): Q (88-94), F (1-3), C (2-4) 

Mean grain size: 100-300 µm 
Age of activity: >86, 12.2-5.6 ka 

[Wilson (1973) ; Swezey et al. (1999); White et al. (2002) ]  

Erg of Hausaland  
Mineralogy (%): n/a 

Mean grain size: 125-160 µm 
Age of activity: 50-7 ka  

[Grove (1958); Stokes and Horrocks (1998) ] 
 

Nigerian loess  
Mineralogy (%): n/a 

Grain size modes: 75, 44, <2 µm 
Age of deposition: 37-10 ka  

[Smith and Whalley (1981); McTainsh, (1984, 1987); 
 Stokes and Horrocks (1998) ] 

Kalahari sands  
Mineralogy (%): Q 

Mean grain size: 170-340 µm 
Age of activity: 57-21 ka  

[Lancaster (1986); Blumel et al. (1998);  
Livingstone et al. (1999); Thomas et al. (2000) ] 

 

Namibian loess  
Mineralogy (no %): Q, C, D, F 

Grain size modes: n/a 
Age of deposition: 60-2 ka  

[Eitel et al. (2001); Eitel and Zoller (1996);   
Eitel et al (2006); Brunotte et al. (2009) ] 

Sinai-Negev sand sea  
Mineralogy (no %): Q, F 

Mean grain size: 190-240 µm 
Age of activity: ~100-10 ka  

[Sneh and Weissbrod (1983);  Yair (1990); Amit and Harrison (1995);  
Kadmon and Leschner (1995);  Misak and Draz (1997);  Ben David (2003); 

 El-Bana et al. (2003); Tsoar et al. (2008) ] 
 

Negev loess  
Mineralogy (%):  

bulk - Q (41), F (17) C (21) 
Coarse silt �± Q (73), F (19), C (6) 
Grain size modes: 50-60, 3-8 µm  

Age of deposition: 95-11 ka  
[Yaalon and Dan (1974); Crouvi et al. (2008) ] 
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Mineralogy (%): Q (97), F (3) 
Mean grain size: 210-310 µm 

Age of activity: n/a 
[Coque-Delhuille and Gentelle (1998); Edgell (2006)] 

Yemeni loess  
Mineralogy (no %): Q, F, C 

Grain size modes: 
 80-100, 30-50 or 5-20 µm  
Age of deposition: <15 ka 

[Groliear and Overstreet (1978); Nettleton and Chadwick (1996);  
 Coque-Delhuille and Gentelle (1998)] 
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Mineralogy (%): bulk - Q, C (20-70) 
Mean grain size: 130-170 µm 

Age of activity:  
160-130, 130-75, 60-50, 15-9, 6-2 ka 

[El-Sayed (1999); Goudie et al. (2000b); White et al. (2001);   
Glennie and Singhvi (2002); Stokes and Bray (2005) ] 

Loess in the UAE 

Mineralogy (%): bulk - Q, C (60) 
Coarse silt �± mostly Q 

Median grain size:  
78 µm (49 µm without calcite) 

Age of deposition: n/a 
[Gaoudie et al (2000)] 

Dust off the West African coast 

Dust grain size mode: 24 µm 
[Sarnthein et al., 1981] 

Dust in marine core  

Dust grain size mode: 13 µm  

Age of deposition: 75-25 ka 
[Stuut et al., 2002] 
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