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Hydrothermal vent systems are one of the oldest continuously existing ecosystems on Earth
(Rasmussen, 2000), even considered as possible origin of life habitats (Guzman and Martin,
2009). The Kueishantao shallow-water hydrothermal vent system located off NE Taiwan’s
coast (121°57’ E, 24°50’ N) is characterized by world-record low pH conditions (pH < 1) and
fluid temperatures of up to 116 °C with gas discharges dominated by CO2 (Chen et al., 2005).
In 2015, sediment cores were collected and hydrothermal fluids taken from a hot temperature
vent (116 °C, pH = 2.88) and a warm temperature vent (58 °C, pH =4.51) in order to
characterize the difference in the lipidome (i.e., intact polar lipids and fatty acids thereof) of
the active bacterial communities.
First results indicated that the fatty acid pattern of both vent sediments consists of 19
different fatty acids, ranging in chain length from C 14 to C18 (Fig.1A). The fatty acids` stable
isotopic ratios (δ13C) mostly ranged between ‒20 to ‒30 ‰, but with C16:1ω7c, C18:1ω9 and
C18:1ω7c being most positive with δ13C-values of -9 ‰, -14 ‰, and -12 ‰, respectively, in the
warm sediments and of -10 ‰, -14 ‰, and -15 ‰, respectively, in the hot sediments
(Fig.1B). Hence, both vent types’ sediments had a similar fatty acid distribution but the hot
vent sediments were mostly characterized by 1 to 5 ‰ more negative δ13C values (Fig.1B).
For both vent sites the positive δ13C values of C16:1ω7c, C18:1ω9 and C18:1ω7c might be explained
by the occurrence of Epsilonproteobacteria, which have been identified metagenomically in
the warm vent sediments and fluids of our study site (Tang et al., 2013). These bacteria
possess the reverse tricarboxylic acid cycle (rTCA) for carbon fixation, a metabolic pathway
that discriminates less against 13C than the Calvin-Benson-Bassham Cycle and is usually
conducted in response to carbon dioxide being highly enriched in the environment (Tang et
al., 2013). Approvingly, the DIC was enriched in 13C (δ13C = -4.4 ‰; Fig.1B). Respective
discriminations relative to the CO2 source ranged from 4.6 to 11 ‰ for C16:1ω7c, C18:1ω9 and
C18:1ω7c, in accordance with the overall isotope fractionation of organisms using the rTCA
pathway (2-13 ‰; Pearson, 2010). The rTCA is a more energy-efficient alternative to the
Calvin–Benson–Bassham cycle, a clear advantage in the potentially energy-limited
environments of shallow-water hydrothermal vent systems (Campbell and Cary, 2004).
The corresponding fatty acid analysis of the warm vent fluid showed the presence of only five
fatty acids (Fig.1A) but C16:1ω7c and C18:1ω7c were enriched in 13C with δ13C values of -13 ‰
and -8 ‰, respectively. Accordingly, hydrothermal fluids and vent sediments may harbor
slightly different microbial communities as already suggested in metagenomic studies (Wang
e al., 2015). Nonetheless, not only may identical Epsilonproteobacteria in the fluid fractionate
differently against 13C because of diverging small-scale pH values, metagenomic studies
revealed that different genera of Epsilonproteobacteria are contained in warm vent sediments
vs. fluid (Tang et al., 2013). Complementing analyses of intact polar lipids (IPLs) as
indicators of bacterial community changes are under progress right now and will be presented
alongside this study.
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Figure 1 Pattern (A) and δ13C values (B) of fatty acids in emanating fluid particles of the
warm vent and the sediment surrounding the warm and hot vents. The δ13C values of the
major carbon pools are plotted for comparison. (BW: bottom water; SW: surface water;
Sed: sediment; POC: particulate organic carbon; TOC: total organic carbon).
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