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The Study of Hydrothermal Vent and Ocean Crustal Structure of North-
eastern Lau Basin Using Deep-tow and Surface-tow Magnetic Data.

Joon Young Kwak'*, Joong Sun Won', Chan Hong Park?, Chang Hwan Kim? and Young Tak Ko?

IDepaﬂment of Earth System Sciences, Yonsei University
Korea Ocean Research and Development Institute

Fonualei Rift and Spreading Center(FRSC) and Mangatolu Triple Junction(MTJ) caldera are located in northeastern
part of Lau basin which is the active back-arc basin. Deep-tow and surface-tow magnetic surveys are carried out in
FRSC. In deep-tow magnetic survey, to compensate for influence of uneven distance between bathymetry and sensor
height, magnetic anomaly is continued upward to a level plane by using the Guspi method. We calculate crustal magne-
tization using Parker and Huestis's inversion algorithm, and try to find the hydrothermal vent and understand the struc-
ture of ocean floor crust. The result of deep-tow magnetic survey at FRSC showed that Central Anomaly Magnetization
High(CAMH) recorded the max value of 4.5 A/m which is associated with active ridge. The direction of SSW-NNE
corresponds with the direction of the principal spreading ridge in Lau basin. The low crustal magnetizaton(174°35.1°W,
16°38.4’S) of -4.0 A/m is supposed to correlate with submarine hydrothermal vent. Surface-tow magnetic data were col-
lected in MTJ caldera(174°00'W, 15°20°S). The prevailing SSW-NNE direction of collapsing walls and the presence of
CAMH at the center of caldera strongly indicate the existence of active spreading ridge in ancient times.

Key words : Lau basin, Magnetization, Hydrothermal vent, Spreading ridge
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Fig. 1. Bathymetry map of the Lau basin(Zellmer and Taylor, 2001). Small red boxes indicate the locations of FRSC (Fig. 4)
and MTJ caldera (Fig. 10), respectively.

VER, Valu Fa Ridge; ELSC, East Lau Spreading Center; CLSC, Central Lau Spreading Center; LETZ, Lau Extensional
Transform Zone; PR, Peggy Ridge; FSC, Futuna Spreading Center; NWLSC, Northwest Lau Spreading Center; FRSC,
Fonualei Rift and Spreading Center; MTJ, Mangatolu Triple Junction; NELSC, Northeast Lau Spreading Center.
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Fig. 2. Magpetizations derived from several constant thicknesses of magnetic layer. Characterisitic pattern of curve is

unaltered by changes in thickness.
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Fig. 4. Total magnetic field map(left) and surface magnetic anomaly map(right) of FRSC. White contour lines are
bathymetry.
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Fig. 5. Topography and deep-tow magnetic survey tracks of FRSC. Red convexnesses and a purple triangle denote the
location of spreading axes and hydrothermal vent, based on the Fig. 6, respectively.
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Fig. 10. Bathymetry with tracks(left), surface magnetic anomaly(middle) and reduction to the pole(right) map of MTJ.
White contour lines are bathymetry(middle). The RTP anomaly is consistent with bathymetry.
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