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Estimation of 2-D resistivity structure beneath the Lau back-arc Basin
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In subduction, island arc, back-arc system, some additional factors such as dehydration from slab, corner flow at mantle wedc
and melting region beneath island arc, which don’t not come up for mid ocean ridges, are considered to constrain the proces
of the seafloor spreading. The aim of our research is to constrain the cause for the process of the seafloor spreading in back-:
basin by revealing a 2-D resistivity structure of upper mantle beneath the Lau back-arc Basin.

The Lau back-arc Basin is an active back-arc basin, which has been formed in association with subduction of Pacific plate &
the Tonga Trench. There are some clear transitions in spreading rate and crustal thickness along the spreading axis in the L
back-arc Basin. Until now it has been showed that the fast spreading ridge produce more pressure-release melt and thicker cru
In the case Lau back-arc Basin, however, the southern segment with slower spreading rate is formed to accompany thicker cru:
thus this region shows a opposite correlation to the traditional theories on the relationship between spreading rate and crust
thickness. As a cause for the opposite correlation, the influence of the trench and the island arc on melting beneath the spreadi
center is suggested (Harmon and Blackman, 2010). The distance from the spreading center to the trench and the island arc var
along the spreading center, and it is considered a cause for some transitions mentioned above. By bringing out the difference
upper mantle structure beneath the southern and northern in the Lau back-arc Basin, we can reveal how the distance from t
spreading center to the trench and the island arc effects the process of the seafloor spreading in back-arc basin.

Resistivity in the upper mantle reflects mantle temperature, the presence of and the content of melt and volatile elements suc
as water. Therefore, we can reveal the degree of melting and the extent of melting region by obtaining the resistivity structure
beneath the Lau back-arc Basin. We used the Magnetotelluric method (MT method) to obtain resistivity structures beneatl
the basin, which images resistivity structure beneath the seafloor by measuring variations of magnetic and electric fields at th
seafloor.

For the electromagnetic (EM) observation in the Lau back-arc Basin, we deployed 6 OBEMs (Ocean Bottom Electro-Magneton
and 11 OBMs (Ocean Bottom Magnetometer) in total on the 2 survey lines orthogonal to the strike of spreading center. The soutf
ern survey line is located at 21.3 S, and the northern survey line is located at 19.7 S, and the length of both lines are about 1€
km. OBEM measures 3 components of magnetic field and the horizontal component of electric field, and OBM measures :
components of magnetic field. We obtained about 12 months data from 2 OBEMSs and 8-10 months data from 11 OBMs. OBEM
data shows clearly daily variations and disturbances of magnetic field, and variations of electric field induced by them. OBM date
also shows same variations, suggesting that the data quality of both OBEM and OBM is high because remarkable noises canr
be seen. After cleaning up the raw time data series, we calculated the MT response functions using BIRRP (Chave and Thomsc
2004). As a whole, MT response functions were calculated with small standard deviations at the periods of 480-81920s. Thi
spatial variation of MT response functions in each line suggests that they are distorted by the topographic effect as the observatic
site approaches the island arc. We will correct the MT response functions for the topographic effect, and estimate 2-D resistivit)
structures by a 2-D inversion.

In this presentation, we will show the overview of the EM observation and data analysis, and the 2-D resistivity structure
beneath the two survey lines. We attempt to reveal how the positional relation between the trench and the island arc, and tt
spreading center has influence on the process of the back-arc spreading.
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