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Abstract: [Objective] The zone influenced by the hydrothermal plume includes the waters within and
underneath the hydrothermal plume. The structure of microbial communities in that zone varies with the
evolution of the hydrothermal plume. However, due to the difficulty in observing and sampling, the
diversity of microbes and how they evolve with time and in space are unclear. [Methods] During China
DY49-5 cruise, a sediment trap mooring system was deployed approximately 300 m southeast of the
Wocan-1 hydrothermal vent field. Eighteen months later, a total of 42 hydrothermal plume samples
were retrieved from the areas 40 m and 300 m above the seafloor, respectively. In this paper, we used
[llumina MiSeq combined with in-situ turbidity anomaly data to characterize the diversity and temporal
evolution of bacterial communities within and beneath the neutrally buoyant plume, hoping to clarify
the factors causing the spatial and temporal heterogeneity. [Results] The samples were dominated by
Gammaproteobacteria, Camplylobacteria, Alphaproteobacteria, Bacteroidia, Clostridia, and
Desulfobulbia. The relative abundance of Camplylobacteria increased when hydrothermal venting was
more active as suggested by the anomaly high turbidity, while the relative abundance of
Gammaproteobacteria and Alphaproteobacteria decreased. Spatially, Gammaproteobacteria and
Camplylobacteria were more abundant within and beneath the hydrothermal plume, respectively.
[Conclusion] The water column studied had been affected by the dynamics of hydrothermal plume

from Wocan-1 hydrothermal field. When the hydrothermal influence was stronger, the relative
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abundance of Camplylobacteria was higher. The samples collected beneath the neutrally buoyant plume

contained more Camplylobacteria species than those collected within the plume. It is suggested that the

hydrothermal input and abundance of sulfide particles are likely the main factors causing the spatial and

temporal heterogeneity of bacterial communities in the hydrothermal plume-influenced zone.

Keywords: Wocan hydrothermal field; hydrothermal plume-influenced zone; bacterial diversity;

spatio-temporal evolution; high-throughput sequencing
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Figure 1 Bathymetric map of the Wocan hydrothermal field and the location of station ST2 where sediment
trap mooring system deployed.
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Figure 2 Schematic diagram of hydrothermal plume and the sampling site.
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Table 1 Samples information
Height L
. . Turbidity
Sample ID Sampling time (m above
anomaly
the seafloor)
ST2_T 2 2018.08.13-2018.08.27 300 +
ST2_T_5 2018.09.27-2018.10.11 300 +++
ST2_T 8 2018.11.11-2018.11.25 300 -
ST2 T 10 2018.12.11-2018.12.25 300 -
ST2 T 12 2019.01.10-2019.01.24 300 +
ST2_T_16 2019.03.11-2019.03.25 300 ++
ST2_T_21 2019.05.25-2019.06.09 300 +
ST2 B 2 2018.08.13-2018.08.27 40 +
ST2 B 5 2018.09.27-2018.10.11 40 +++

ST2 B 7 2018.10.27-2018.11.10 40 -
ST2_ B_ 9 2018.11.26-2018.12.10 40 —
ST2_B_16 2019.03.11-2019.03.25 40 ++

ST2 B 20 2019.05.10-2019.05.24 40 -

+++, ++, +, — represent for the intensities of hydrothermal
anomalies from very strong, strong to minor and no anomaly,
respectively.
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Figure 3 The variation of turbidity with the time at the sampling site.

22 HEREE o ZHM

13 MHE AL R34S 704 885 reads A B A ST
G, JPINAEYRSY . FICRIG, T8 97%MAHBIE
T OTU 26, L3815 1 838 M 4HE OTUs.,
FF OTU WY o ZFEMESHT, RIS TN [RIFE i 20
B BEY% A9 Shannon 545 . Chao 54U Coverage
H(E 2). 4iRE/xR, IAFEMEY Coverage {H
HRAR R, F BN 25 R BB AE 7T 40 S WLRE i v 2
GRFE VR o % A () Bsf (1) PR AT 180 A ) vy AR i 1)
ZH T Shannon $8 %% F1 Chao 48 81T 0871, KB
T JZFE S (ST2T-H40) 1Y 4l i Shannon 45 £l
Chao #8%(# T FJZFEM(ST2T-H300), 1E[F]—
207, B R EAR L, S P4 Shannon
S HUR Chao #8504 TR BH (., 2R B 40 TR 2 24
PR = 8 A7 AE A R AL 1 B4

*2 HE o ZHMEEHR
Table 2 Bacterial alpha diversity index

Height/m  Sample ID Shannon Chao Coverage

300 ST2 T 2 3.527
ST2 T 5 2.195
ST2. T 8 3.961
ST2. T 10 3.319
ST2 T 12 3.095
ST2 T 16 2.945

429529  0.999
700.123  0.997
1 056.279 0.997
812.114  0.997
266333 1.000
267.143  1.000
ST2 T 21 2.408 166.429  0.999
40 ST2 B 2 3.604
ST2 B 5 3.731
ST2 B 7 2.842
ST2 B 9 2.794
ST2 B_16 3.357
ST2 B 20 1.677

453.400  0.998
736.900  0.998
634.509  0.997
503.706  0.999
750.481  0.998
457.318  0.998
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Figure 4 NMDS analysis of bacterial community
based on Bray-Curtis distance.
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Figure 5 Composition of bacterial communities. A: the relative abundance of bacterial species at class level;
B: the relative abundance of bacterial species at genus level.
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Figure 6 Comparison of main bacterial species in the samples collected from different water depths
(ST2T-H300 and ST2T-H40).
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Figure 7 The relative abundance of bacterial community in samples at different heights over time. A:
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