
II
I 

La
ti
n

 A
m

e
ri

c
a

n
 C

o
n

g
re

ss
 o

f 
A

st
ro

b
io

lo
g

y
 (

3
C

LA
)(

V
ir

tu
a

l-
M

o
d

a
lit

y
, 
A

u
g

u
st

 3
-6

, 
2
0
2
1
)

Ed
it
o

rs
: 
Le

ti
c

ia
 C

a
ri
g

i, 
Sa

n
d

ra
 I

. 
R

a
m

ír
e

z 
Ji

m
é

n
e

z,
 M

ig
u

e
l C

h
á

v
e

z 
D

a
g

o
st

in
o

, 
a

n
d

 M
ill

a
rc

a
 V

a
le

n
zu

e
la

 -
 D

O
I:
 h

tt
p

s:
//

d
o

i.o
rg

/1
0
.2

2
2
0
1
/i

a
.1

4
0
5
2
0
5
9
p

.2
0
2
3
.5

5
.4

1
“III Congreso Latinoamericano de Astrobioloǵıa (2021)”
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STUDY OF THE MICROBIAL DIVERSITY IN THE HYDROTHERMAL
VENTS OF THE PESCADERO BASIN IN THE GULF OF CALIFORNIA

M. E. Peña-Salinas1,2, R. M. Spelz1, P. G. Núñez2, V. J. Orphan3, R. Vázquez2, and D. Speth3

Deep-sea hydrothermal vents represent
unique ecosystems on our planet due to their
extreme conditions. They are one of the most
suitable places to study the limits of life on
Earth. This kind of studies is of high inter-
est to Astrobiology because the possibility of
the presence of hydrothermal vents in the icy
bodies of the Solar System (frozen satellites
with liquid water inside), and also because
hydrothermal vents represent a possible en-
vironment for the origin of life on Earth.

The exploration of the seafloor in the late 70s led
to the discovery of hydrothermal vents and a bast
number of microorganisms supporting life around
these vents (Ballard, 1977). In October and Novem-
ber 2018, an oceanographic cruise expedition was
carried out to the southern Gulf of California. The
objective was to investigate the geology, physico-
chemical conditions, and microbiology in the re-
cently discovered hydrothermal vent fields in the
Pescadero Basin at 3800 meters depth (Goffredi et al.
2017). This work aims to study the microbial diver-
sity inhabiting the sediments around the hydrother-
mal vents under extreme conditions, like tempera-
ture, pressure, pH, anoxia, and nutrients availability.

By using SuBastian (the submersible ROV, Fig-
ure 1), ten sediment cores of approximately 30 cm
were collected and processed later in the lab. Sub-
samples of the sediments were taken to perform DNA
extraction, 16S rRNA gene amplification, sequenc-
ing, and genomic analysis using the QIIME2 bioin-
formatics program. So far, representatives of the Ar-
chaea and Bacteria domains have been found. These
are prokaryotic groups expected for marine ecosys-
tems like hydrothermal vents. For example, hy-
perthermophiles, acidophiles, sulfate-reducers, sul-
fur oxidants, nitrifiers, methane oxidants, among
others.
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Fig. 1. The remote operation vehicle ROV SuBastian
used for the exploration of the seabed and the collection
of sediment cores during the 2018 oceanographic cam-
paign.

Finally, hydrothermal vents have been proposed
as sites where life originated on Earth and possibly
elsewhere. Such as in the frozen moons of Ence-
ladus (Saturn) and Europa (Jupiter). Whether or
not these bodies of the Solar System contain hy-
drothermal vents have not been confirmed yet, but
if so, the study of terrestrial hydrothermal vents is
of great importance for the Astrobiology field (Hand
et al. 2007).
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