
Goldschmidt2019 Abstract 
 

 

Soil water content impact on the 
distribution of archaeal ether lipids: 

Implications for a redox proxy 
XINYUE DANG* 

China University of Geosciences, Wuhan, China, 
dxyue7@163.com 

 
The proxies based on archaeal isoprenoidal glycerol 

dialkyl glycerol tetraethers (isoGDGTs) are widely used to 
reconstruct past environmental conditions. However, previous 
researches pay more attention to temperature; proxies for 
other environmental factors (such as soil moisture and, in turn, 
the redox conditions) remain to be developed. As the 
distribution of archaeal ether lipids (AEL) can represent the 
average conditions of microbial community during the period 
when lipids are being biosynthesized and accumulated, the 
soil moisture (redox conditions), which would affect the 
archaeal community, could be characterized by AELs. 
Therefore, we investigated variations in the AEL distribution 
across a soil water content gradient (SWC = 0-61%) around 
Qinghai Lake in the Tibetan Plateau, an arid to semiarid 
region in China. The 16S rRNA clone libraries revealed that 
archaeal community structure changed significantly with 
SWC. Thaumarchaeota (Candidatus Nitrososphaera) 
dominates the dryer soils (SWC<30%), on the contrary the 
high-SWC soils are dominated by Methanobacteria 
(Methanobacterium), along with an increase of 
Bathyarchaeota. The distribution of AELs is also significantly 
controlled by SWC, or soil oxygen content essentially. 
Crenarchaeol and its isomer, which are likely to be produced 
by Thaumarchaeota, dominate in the dryer soils, whereas 
butanetriol dialkyl glycerol tetraethers (BDGTs), methylated 
isoGDGT-0 (Me-GDGT-0) and a series of novel S-GDGTs 
(isoGDGTs with a cyclohexyl ring) appear as soil moisture 
increases. Archaeol and isoGDGT-0 have been detected in all 
samples, with a higher abundance in wetter soils. As 
crenarchaeol and its isomer mainly exist in dry soils (aerobic 
condition), while BDGTs, Me-GDGT-0 and S-GDGTs only 
appear in wet soils (anaerobic condition), the ratio between 
them could be a proxy for soil moisture or the redox 
conditions. The ratio, RAEL = ([cren] + [cren’]) / ([cren] + 
[cren’] + [BDGT-0] + [Me-GDGT-0] + [S-GDGT-1] + [S-
GDGT-2]), exhibits two distinct clusters when plotted against 
SWC. The RAEL has a persistently high value (~0.99) in dry 
soils, but sharply decreases to a constantly low value (~0.11) 
in humid soils. This suggests that the RAEL has potential for 
qualitatively tracing the moisture (redox conditions) in 
paleosols. 


