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Electrical conductivity structure of a seafloor hydrothermal system at the southern
Mariana Trough spreading axis
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In the seafloor hydrothermal system, it is considered that seawater penetrates in vast inflow areas at the seafloor into the cru
is heated by a magma chamber, and erupts rapidly in narrow outflow areas (Lowell et al., 1995). The relationship betweel
crustal porosity and seawater temperature in the porosity, and electrical conductivity observed indicates that higher porosity an
higher temperature yield higher electrical conductivity (Seama and Matsubayashi, 2003). Therefore, by revealing the electrice
conductivity structure of the shallow crust around a hydrothermal system, we can estimate the porosity of the crust or seawate
temperature within the crust, and then reveal the circulation pathways of seawater and the scale of the hydrothermal circulatiot
In this study, we used the Magnetometric Resistivity (MMR) method which is effective to reveal the shallow ("a few hundred
meter) electrical conductivity structure associated with a seafloor hydrothermal system at the southern Mariana Trough spreadir
axis (Snail site;1215.2'N, 14337.2'E).

The MMR survey was carried out during the KR03-13 cruise of R/V Kairei from Japan Agency for Marine-Earth Science
and Technology (JAMSTEC). The vertical bipole source, which generated a rectangular wave-form current at period of 16 s ant
with a peak of approximately 16 A, was applied between two electrodes near the sea-surface and just above the seafloor. Fi
ocean bottom electro-magnetometers (OBEMs) were deployed as receivers around the active hydrothermal site, and successfi
recorded variations of magnetic field induced by currents the bipole source. We used two ways for the current sources; one
a stationary source and the other is a towing source. The stationary source is conventional for the MMR method, in which twc
electrodes and wire are kept vertically. The electrical current was applied for about 30 minutes at one station by keeping the shi
stable. The towing source is a new method. The electrical current was applied ceaselessly during the ship transit at the speed
about 0.5 knot. In this source, broad and dense data of variations of induced magnetic field can be effectively obtained despi
the wire which two electrodes inclines. It is about 5 hours for the along each survey line. The transmissions were carried out ol
5 towing source lines and 10 stationary source points on both end of the towing lines.

We estimated on electrical conductivity structure of the seafloor hydrothermal system as follows. First, we calculated the
source-receiver separation between the locations of source (each transmission station) and the receiver (OBEM). Second, \
calculated amplitudes of magnetic field induced by currents generated by the bipole source, which were recorded each OBEN
Amplitudes were calculated from the frequency analysis of time sereis. There is a negative correlation between the source
receiver separation and the amplitude of induced magnetic field. We changed segment lengths for the frequency analysis
magnetic field data recorded based on the separation to optimize not only a high amplitude but also low amplitude. By comparin
the relations between distance and amplitude of induced magnetic field observed with the analytical solution of Edward e
al.,(1981), we determined the average crustal electrical conductivity of 0.17S/m. Magnetic field anomaly in the 5 survey lines
was calculated from differences in the observation and the prediction from the homogeneous structure of 0.17S/m. The map ¢
calculated magnet field anomaly shows that positive and negative magnetic field anomalies randomly distribute with a diameter c
&It; 300m. Therefore, the magnetic field anomaly indicates the electrical conductivity structure around the seafloor hydrotherma
system is not homogeneous. To explain these heterogeneity, we will carry out the three-dimensional numerical forward solutiol
modeling to estimate spatial variation of the electrical conductivity.
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