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Anthropogenic soils are wide spread all over the world.  
A famous example is the Terra preta do indio in Amazonia (WRB: Pretic  

Anthrosol) 

Terra preta  
(man made soil, with artefacts, highly fertile 

and sustainable; rich in SOM, P and BC) 

Ferralsol 



Also in Russia many anthropogenic soils occur and have 
been intensively studied. For instance Kostenki 14  

(Velichko et al., 2009; Douka et al., 2010; Sedov et al., 2010) 
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Even in cold Siberia many archaeological localities 
with anthropogenic soils were detected. Example: 

Kurgan in SE-Siberia 



Study sites in Buryatia,Siberia 



In collaboration with D. Andreeva and the archaeologist V. Tashak we 
studied several Anthrosols in Buryatia, for instance: 

P1=Barun Alan 

P4=Podzvonkaya 

P2=Henger-
Tyn Skal´naya 







13C NMR spectra 

Anthrosol 
High aryl-C 
Low in O-alky-C 

Control plot 
High O-alky-C 
(polysaccharides) 



 
 
 
 
 
 
 
 
 

Black Carbon is rich in condensed aromatics and BPCAs can 
be used as molecular markers 

(Goldberg, 1985) 

(Glaser et al. 1998) 

Glaser, B., Haumaier, L., Guggenberger, G., and Zech, W. (1998). 
Black carbon in soils: the use of benzenecarboxylic acids as 
specific markers. Organic Geochemistry 29, 811-819. 









Depth profiles of Ba and Cu 



Faecal biomarkers: Basic  information 
 



Stanole, Stanone and Lithocholic Acids: increased values in 
P1, P2 and P4 document for the first time the preservation of 

these faecal biomarkers in „paleolithic soils“ 

Red colors indicate higher values of faecal biomarkers in comparison to the control plot 
 Evidence of a significant human impact  



Summary and Conclusions 

• The anthropogenic soils under study have generally dark to black and 
sometimes thick horizons 
 • SOC contents may be high (up to 7%) and rich in aromatic C and carboxyl 
groups, likely due to increased contents (up to 40%) of Black Carbon.  

• Also NaHCO3 soluble P (up to 0,6 g/g soil) and  acid soluble P (up to 9 g/kg 
soil) are increased. 
 • In addition elevated contents in Ba and Cu seem to indicate human 
influence. 
 • δ13C values indicate that SOM derived from C3-plants; high δ15N values 
indicate open N-cycles. 
 • The analysis of alkanes let assume that the SOM of the cultural layers in  
Kostenki mainly derived from grass vegetation, whereas in Barun Alan P1 
the vegetation cover varied between grasses and forests; grasses seem 
to have dominated at ca. 20 ka PB and before ca. 30 ka BP. 
 

• For the first time we could show that faecal biomarkers like stanols, stanons 
and bile acids give evidence for significant human impacts even in soils 
influenced by paleolithic people about ca. 60 ka BP. 
 

• According to the B5CA/B6CA ratios only in one anthropogenic soil domestic 
fires could be documented 
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