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BrGDGTs: membrane spanning lipids that can be 
conserved on long timescales (millions of years).
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BrGDGTs reflect production temperature 
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4 branches 5 branches 6 branches

Weijers et al. (2007)



BrGDGTs reflect production temperature 
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De Jonge et al. (2014)
Global scale calibration

MBT’5ME =

Ia
Ia+IIa+IIIa

Dearing Crampton-Flood et al. (2020)

Problem: low accuracy
RSME ~ 4.5 ℃
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BrGDGTs reflect production temperature 
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Problem: low accuracy
RSME ~ 4.5 ℃
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In well-dated geological archives: proxy for past temperature

Bittner et al., (2022)



Summarizing 10 years of work in 8 minutes…



BrGDGTs as proxies for soil chemistry?

De Jonge et al., 2024, Organic GeochemistryCindy De Jonge – ETH Zurich



Production of temperature-sensitive brGDGTs

Not all temperature 
sensitive brGDGTs 

respond to 
temperature.

‘Warm compound’ Ia is 
a chemistry driven 

compound!
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pH effect on the 
MBT’5ME, with large 
warm offset in low 

pH soils.

Which other 
brGDGTs are 

influenced by soil 
chemistry?

MBT’5ME offset in low pH soils
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Environmental driver 
of 6-methyl brGDGT 
IIa’ is exchangeable 

calcium!

6-methyl brGDGTs increase with exchangeable bases 
concentration
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Mechanism =
Increase of 

Acidobacteria 
Subgroup 6.

Mechanism for brGDGT increase with exchangeable bases
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Developed calibration 
between 

brGDGT ratio and 
exch. Ca2+ or 
Σbases

GDGT calibration to reconstruct concentration of exch. bases



Previous ratios had been calibrated against pH

Impact of soil pH

Previously established 
pH proxies based on 

alkaline-promoted 
brGDGTs
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Exchangeable soil 
metals

Archaeal lipid 
Crenarchaeol isomer 

increases

Archaeal GDGT increases with exchangeable iron concentration
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Propose a tracer for 
exchangeable Fe.

Mechanism not 
known!

GDGT calibration to reconstruct concentration of exch. metals
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Lausanne (CH)
Van der Voort et al. (2017)
Van der Voort (pers. comm.)
Gies et al. (2020)

Soils as a 
geo-archive

Potential! Reconstruct past changes in exchangeable Ca2+, pH 
and exchangeable Fe3+. 



• Carbon cycle• Evolution of 
ecosystems

• Archeological

Potential! Reconstruct past changes in exchangeable Ca2+, pH 
and exchangeable Fe3+. 
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