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Joint exploration by Deep Tow and AUV for hydrothermal vent on ocean ridge
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Abstract: Detection of hydrothermal vents is an international hot spot. There are various detection technology and methods
for the detection. Deep Tow and Automatic Underwater Vehicle (AUV) are important and popular technology, which is de-
scribed in this paper with a focus on the combination characteristics of integration Deep Tow. According to the demand of
exploration on hydrothermal vents and the advantages of both methods, a new method is presented, which is a joint exploration
by both techniques. The effectiveness of the new method is discussed using an example of an actual exploration on East Pa-
cific Rise. This new method can reduce the blindness of dive of AUV, by using the survey result of Deep Tow instead of the
first phase of normal AUV survey, so the exploration time will be shortened. Two important factors, correcting the actual site
of Deep Tow and the effect of current and topography on deployment to the hydrothermal vent, have been identified on the
spot detection and data analysis. This study provides an important guidance for future exploration on hydrothermal vents.
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Tab. 1 Configuration and parameter of integration
Deep Tow
35mm , 800
1—100m, 10cm
MAPR 0.001 0—5000mV,
0.01mV
CH, CH, 10 nmol L' —
METs o
10 mol-L
ADCP 300kHz ADCP, +0.5cm-s™
0.005°C
CTD o
0.0005S-m™*, 0.1%
7000m, 4300m 15¢°
0.44%
AUV WHOI
(ABE, Autonomous Benthic Explorer)
4500m,
, 3 2
ABE
, 2 ABE
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Tab. 2 Main configuration and parameters of ABE

10241024 12
SIMRAD SM2000 200 kHz
1—50m, 10cm
« )
Eh ( )
ADCP 300kHz ADCP, =+0.5cm-s?
2
2.1
AUV ,
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[18]
, 2
100—400m
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2.2
500m , 100m
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Fig. 2 Sketch of deployment of Deep Tow and AUV
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Fig. 3 Topography and survey line of research area. Blue
line is Deep Tow, red line is geophysics, and light blue box
is AUV
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Fig. 4 Turbid and temperature change with time of MAPR
at 20m from Deep Tow
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Fig. 5 Turbid of MPAR change with depth at 20m from
Deep Tow. Blue line is downward, and red line is upward
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Fig. 6 Topography of 50 m above the seafloor. Grid is 2 m, AUV ' AUV
and the black star represents the maximum gradient anomaly 1 ,
of Eh
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Fig. 7 Photograph taken ~5m above the seafloor, showing ’
anemones and crabs AUV
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