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Fig. 1 Geological setting of offshore Taiwan (a); outlook of the Kueishantao hydrothermal system (b, ¢); and a typical vent of the Lutao
geothermal field (d)
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Fig. 2 Fluid sampling at the Kueishantao vents using self-
made samplers (a); spatial distribution pattern of pH in the

Kueishantao field that collected using in-situ chemical sensors!” (b)
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Fig. 3 the unique native sulfur chimney (a), sulfur mound (b),
sulfur balls (¢), and Xenograpsus testudinatus of the Kueishant-

ao hydrothermal system (d)
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Fig. 4 The Kueishantao vent fluids were affected by diurnal
tides, and the Typhoon “Bilis” at 2000 destroyed the monitored
vent (a); semi-diurnal oscillation of water depth induced by tide

of the Lutao hydrothermal system (b)
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(1) Lebrato M, Garbe-Schénberg D, Tseng L C, et al. Earthquake and typhoon trigger shifts in shallow vents biogeochemistry analogous to human-

made ocean disturbances[J]. Submitted to Scientific Reports, 2019.
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Fig. 5 Microbial involved biogeochemical process, and the carbon, sulfur and nitrogen cycles and possible coupling mechanisms of this
unique hydrothermal ecological system (modified from referance [23])
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Fig. 6 The new compounds extracted from the micro-organisms living near the Kueishantao hydrothermal vents
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Abstract: Offshore eastern Taiwan situated in the West Pacific active zone, there are multiple hydrothermal vents

among which Kueishantao (KST) and Lutao (LT) host the most active systems. This paper reviewed the progress of

the geochemical characteristics and biological responses of the KST and LT hydrothermal systems. The vent fluids

emanated from the shallow KST hydrothermal vents have the world's lowest pH (1.52) values of any submarine

vents. The fluids are rich in heavy metals and are accompanied by gases composed mostly by CO,. The hydrotherm-

al vents are considered to be a source for chromophoric and fluorescent dissolved organic matter in the oceans. The


http://dx.doi.org/10.1371/journal.pone.0072958
http://dx.doi.org/10.3389/fmicb.2018.02718
http://dx.doi.org/10.1371/journal.pone.0044593
http://dx.doi.org/10.1016/j.jmarsys.2016.08.012
http://dx.doi.org/10.1038/432969a
http://dx.doi.org/10.1371/journal.pone.0211516
http://dx.doi.org/10.1016/j.marpolbul.2013.07.007
http://dx.doi.org/10.1007/s00227&amp;#8722;014&amp;#8722;2479&amp;#8722;6
http://dx.doi.org/10.5194/bg&amp;#8722;12&amp;#8722;2631&amp;#8722;2015
http://dx.doi.org/10.3390/md11124761
http://dx.doi.org/10.2174/138527281807140515155705
http://dx.doi.org/10.1111/1462&amp;#8722;2920.13858
http://dx.doi.org/10.1007/s10600&amp;#8722;018&amp;#8722;2316&amp;#8722;0
http://dx.doi.org/10.1111/1462&amp;#8722;2920.14482
http://dx.doi.org/10.3390/md12063203
http://dx.doi.org/10.3390/molecules21010105
http://dx.doi.org/10.1007/s10126&amp;#8722;017&amp;#8722;9765&amp;#8722;5

168 WP 4146

hydrothermal systems showed the world’s lowest concentration of dissolved organic carbon (14 pmol/L) and
unique kinetic characteristics in Lutao. Native sulfur chimneys and sulfur balls were found around the KST vents.
The highly toxic and acidic KST vent fluids have disturbed the behavior of ambient macro-organisms including
crabs which have developed detoxication measures. The active bacteria groups in the KST field are dominated by
Gammaproteobacteria and Epsilonbacteraeota that are involved in the carbon, sulfur, and nitrogen metabolic path-
ways. Sulfur-reducing and sulfide-oxidizing chemolithoautotrophs account for most of the primary biomass syn-
thesis, which fuels microbial energy flow and element cycling in the hydrothermal systems. Vent crab evolved an
adaptive modulation of reproductive behavior to survive in the hydrothermal vent field. Under the stress of the KST
hydrothermal activity, the microorganisms have generated cryptic compounds and metabolic products. Further-
more, both the KST and LD hydrothermal systems are affected by tides and catastrophic events such as typhoons
and earthquakes. The studies on the hydrothermal systems at offshore Taiwan are of essential importance for invest-

igating the geochemical cycles and eco-environmental impacts of global hydrothermal systems.

Key words: Kueishantao; Ludao; hydrothermal activity; highly acidic fluid; hydrothermal micro-organism; metabolic

products; dissolved organic carbon



