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Molecular and stable carbon iso-
tope compositions of source-specific 
hydrocarbons have been used to re-
construct palaeoenvironmental condi-
tions on the northern epicontinental 
Tethys margin during the deposition 
of the Middle Hettangian to Upper 
Sinemurian sediments from the Frick 
profile in the Swiss Jura. 

Increasing algal, cyanobacterial 
and phytoplanktonic (i.e., dinoflagel-
lates) contributions associated with 
the 13C-enrichment of cyanobacteria 
derivatives (i.e., hopanes and mono-
methylalkanes) suggest enhanced 
primary productivity up section. This 
is related to the 13C-enrichment of 
dissolved CO

2
 in the upper layers of 

the photic zone and the progressive 
increase of depth and oxygenation of 
the water column. The 13C-depletion 
of pristane and phytane relative to 
the n-C

17
 and n-C

18
 indicates different 

precursors as algae and cyanobacteria 
for these isoprenoids. The correlation 
between the δ13C values of n-C

17
 and 

the mean δ13C values of shorter car-
bon-length chain acyclic isoprenoids 
suggests that they mainly originate 
from phytol derived from algae and 
cyanobacteria. Trace amounts of 7- 
and 8-methylheptadecane and the oc-
currence 2β-methylhopanes indicate 
continuous cyanobacteria contribu-
tion across the section. 

During Middle Hettangian, con-
tribution of anaerobic photosynthetic 
green sulphur bacteria (Chlorobiace-
ae) is supported by the occurrence 
of 13C-enriched (~ δ13C ≈ -15‰) 
isorenieretene derivatives. The pres-
ence of Chlorobiaceae points to depo-
sitional environment with reduced 
water current and euxinic conditions 
up to the photic zone, allowing for 
anaerobic photosynthesis (Summons 
and Powell, 1986). This is consistent 
with geological observations (e.g., 
scarcity of fossils, organic-rich sedi-
ments, absence of burrowing organ-
isms) that suggest sedimentation in an 
anoxic and restricted lagoon (Jordan, 
1983). Since these bacteria require 
very low light intensity to grow, light 
penetration depth was most likely 
reduced by high productivity and/or 
turbidity in the photic zone. In these 
sediments, 13C-depleted hopanoids 
(-39.5‰) are associated with pho-
totrophic purple sulphur bacteria 
feeding on isotopically light organic 
carbon at the base of the aerobic zone. 
These purple sulphur bacteria have 
probably consumed the poisonous 
H

2
S produced by Chlorobiaceae in the 

deeper layers and thus, sustaining the 
productivity of algae and cyanobac-
teria on the upper part of the photic 
zone. In this sulfur-rich environment, 
the higher extent of the n-alkyltol-

uenes isomerization and naphthalenes 
methylation is related to the ability of 
sulfur to increase the acidic potential 
of the source rocks and to promote the 
transfer of electron among reactants. 
The 13C-depleted carbonate (up to 
-13.3‰) may be partially related to 
the anaerobic oxidation of the organic 
matter by the bacterial sulfate-reduc-
tion.

In the Upper Sinemurian, a 
relatively larger algal contribution is 
supported by the occurrence of iso-
topically heavier C

>17
 n-alkanes (by 

~ 3‰) which display 13C-enriched 
even carbon number homologues and 
a progressive 13C-enrichment with 
chain length of even and odd carbon-

number homologues.
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