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The upper Lower Jurassic Da’anzhai Member (Sichuan 

Basin, China) is the first lacustrine record identified as coeval 
with the early Toarcian Oceanic Anoxic Event (T-OAE; ~183 
Ma). Lake formation and/or expansion and massive lacustrine 
organic productivity and carbon drawdown during the T-
OAE, as a result of elevated hydrological cycling and nutrient 
supply, have been conducive for the formation of the 
Toarcian organic-rich Da’anzhai Member. 

Here, we combine molecular biomarker, organic 
petrography, Rock-Eval and palynology analyses to constrain 
changes in depositional environment and main biomass 
producers during deposition of the Da’anzhai Member,. 

Biomarker and palynological data suggest increased 
lacustrine algal growth during the T-OAE, forming the bulk 
of the organic-matter flux to the lake floor. Water-column 
stratification during the T-OAE, based on elevated 
gammacerane indices, likely facilitated reducing conditions 
developing at the lake bottom, enabling increased organic-
matter preservation and the formation of organic-rich black 
shales. The notably high abundance of rearranged hopanes 
and steranes (17α-diahopanes, 18α-neohopanes (Ts, 29Ts), 
early eluting rearranged hopanes, and diasteranes) is not 
primarily a result of maturity but likely resulting from 
(intensive) clay-catalyzed rearrangement during diagenesis. 
The C29 28-Nor-spergulane (29Nsp), commonly and 
abundantly found in oils from lacustrine source rocks in 
South East Asia, is also present in the Da’anzhai lacustrine 
shales, and is generally abundant in concordance with 
elevated concentrations of the rearranged hopanes, suggesting 
the same precursors as indicated in previous studies. 


