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Tectonics of Chile Triple Junction based on marine geophysical data
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The Chile Triple Junction (CTJ), an RTT-type triple junction located at 46°30'S off the western coast of Chile, is to be
remarked in that the Chile Ridge, one of the typical mid-oceanic ridges that generate oceanic plates, is subducting underneath
the South American continental plate. The purpose of this study is to solve the problem of the ridge subduction mechanism and
the regional tectonics around the CTJ, mainly based on the marine geophysical data collected on board the recent MR08-06
Legl cruise by R/V MIRAI and other cruise data from National Geophysical Data Centre. Free air anomaly and
two-dimensional Bouguer anomaly profiles calculated from observed topography and gravity data were analyzed. Isostatic
equilibrium around the CTJ was also examined by calculating admittance by the observed topography and gravity data and by
comparing with theoretical plots based on various isostasy models. The data obtained by Shipboard Three Component
Magnetometer (STCM) on board MIRAI were also used to estimate the stability of the spreading rate around the subducting
ridge.

One of the principal results of this study is that ridge axis is associated with an axial deep covered with thick sediment
unlike the case of typical ridge crests. The profiles of both topography and free air anomaly at Segment-I on Chile Ridge (just
before subduction at Chile Trench) show quite different patterns from those at ordinary subduction zones. In addition, the
topography of the seaward side is flat with poor relief and the abrupt landside slope is attached to the trench axis. To the south
of the CTJ, the area of relatively negative free air anomaly reaches from the seaward side toward the fore-arc. This is due to the
weight of the thick sediment accumulation apparently supplied from the coast. No insight of outer swell nor outer gravity high
were observed along the profiles across the trench axis in this location.

Comparison between calculated and theoretical admittance shows that the Airy model with the average crustal thickness of
about 5 km is to be applied to both Nazca and Antarctic plate sides. The mechanism of subduction of the Chile ridge is
characterised by a smooth shallow-angle subduction of a youngest and immature oceanic plate without any resistance from the
South American continental plate. The profiles of the geomagnetic total force anomaly calculated from the STCM data shows
that the spreading rate towards the subducting ridge crest gradually decreases, maybe due to a possible decline of magmatic
activity.
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Fig.1 Map showing the study area near the Chile Triple Junction
(CTJ), a Ridge-Trench-Trench type triple junction where the

spreading mid-oceanic ridge is subducting underneath the trench.
Location of the ridge segments and transform faults/fracture zones are
also described.




