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Archaea play an important role in carbon cycling in ocean water and marine sediments. Their
sedimentary membrane lipids are sensitive indicators of environmental change and have been
widely used in paleo and biogeochemical studies (Schouten et al., 2002; Schubotz et al.,
2011; Zhang et al., 2011). Specifically, intact polar lipids (IPLs) of archaea are presumed to
represent living biomass and are taxonomically more informative than their fossil
counterparts (Biddle et al., 2006; Lipp et al., 2008). In order to widen our understanding of
the activity and carbon sources of archaea in marine sediments, we performed a systematic
study targeting archaeal lipid abundance and corresponding stable carbon isotope
composition (13C) combined with geochemical information in contrasting depositional
regimes from the Mediterranean, Marmara and Black Seas. Specifically, we measured the
13C of biphytanes (BPs) derived from glycerol dialkyl glycerol tetraethers (GDGTs) in the
apolar and polar fractions of total lipid extracts, representing fossil core lipids and IPLs,
respectively, obtained from 40 sedimentary samples of the DARCLIFE project. The samples
belong to different geochemical environments such as sulfate reduction, sulfate-methane
transition zone (SMTZ) and methanogenesis.
Our preliminary results of 28 samples indicate that the average core 13C-BP0 value for
GDGT-0 is slightly more negative by 0.8‰relative to core 13C-BP3 derived from GDGT-5
across all marine environments and geochemical zones (Figure 1, A). This is consistent with
a former study by (Pearson et al., 2016) which attributed this offset to the heterogeneous
contribution of various archaeal sources to the sedimentary pool. In contrast, we observe a
clear trend of 13C-BP0 derived from IPLs to be more negative by ~2‰than that from core
lipids which most pronounced in river-affected endmember samples (Figure 1, B), while the
same difference in 13C-BP3 derived from IPLs and core lipids are indistinguishable (Figure1,
C). A large spread is, however, observed for the difference IPL-derived 13C-BP0 relative to
13CTOC (Figure 1, D) which is resulting from variances in both parameters across the
different environments. The top 25% of the data belong to samples deposited in the Black and
Marmara Sea sediments during the lake phase time. However, the bottom 25% of the data are
dominated by samples derived from the Eastern Mediterranean Sea associated with most
positive 13CTOC values.
The apparent isotopic offset between BP0 derived from the IPL and core lipid pool is
consistent with the in-situ activity and lipid production by sedimentary archaea. These
archaea, producing IPLs with a GDGT-0 core structure, are likely heterotrophic and thus
dominantly assimilate organic carbon. In contrast, the similarities of 13C-BP3 in IPLs and
core lipids suggests that the alkyl moieties of intact crenarchaeol are not newly synthesized
within the sediment; they either represent fossil IPL pools or are products of crenarchaeol
recycling by sedimentary archaea (Takano et al., 2010). Further details and relationships
among the different lipid pools and their molecular isotopic signatures across the various
sedimentary regimes and geochemical zones will be discussed in the poster.
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Figure 1 Differences in 13C of major biphytanes derived from core and intact GDGTs and
relative to 13CTOC of samples processed right now; A: =13CCoreBP0-13CCoreBP3 (N=24), B:
=13CIPLBP0-13CCoreBP0 (N=28), C: =13CIPLBP3-13CcoreBP3 (N=28), D: =13CIPLBP013CTOC (N=28).
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