
 

Researchers identify 10 km-thick layer
containing softer, melted rock at the bottom
of the Pacific plate
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Tectonic setting around New Zealand and the study area. (A) Tectonic setting
around New Zealand. HSM, Hikurangi subduction margin; AF, Alpine Fault;
FSM, Fiordland subduction margin. Colored vectors indicate the absolute plate
motion of the Pacific Plate (red) and the plate motion of the Pacific Plate
relative to the Australian Plate (yellow). The black dashed line indicates the
extent of the Hikurangi oceanic plateau. The green rectangle indicates the
extents of (B). (B) Study area. Red triangles are temporary seismographs of the
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PEGASUS23 and PEGASUS25 onshore-offshore transects. Blue triangles are
permanent seismographs of the GeoNet network. Black lines are offshore
multichannel seismic lines. Orange dashed lines are the extended PEGASUS23
and PEGASUS25 onshore-offshore transects. Purple shade indicates the airgun
source–onshore receiver swaths of the common receiver gathers used in the
study. Thick green lines indicate the spatial locations of the deep reflectors
identified in this study. Credit: Science Advances (2022). DOI:
10.1126/sciadv.abn5697

Researchers have identified a 10 km-thick layer containing some softer,
melted rock at the bottom of the Pacific plate, a discovery that's shining
new light on the movement of the Earth's massive tectonic plates.

"We know that relative movement between the Earth's plates is the cause
of earthquakes, volcanoes, and tsunamis. But one of the unanswered
questions in plate tectonics is how these massive plates move with
respect to one another," says Professor Martha Savage, from Te Herenga
Waka—Victoria University of Wellington.

"What this new research has found is that there appears to be a
channel—about 10 km in thickness—that lies between the bottom of the
Pacific plate and the Earth's underlying mantle. This layer contains some
softer, melted rock that effectively lowers friction and acts like a skid,
aiding plate movement.

"It's a bit like a cake with a layer of jam in the middle. The jam is the
weaker layer, on which the cake—or in this case, the tectonic plate—can
slide."

Professor Savage says the finding is based on analyzing offshore seismic
reflections (reflected acoustic energy from bedrock) recorded on
seismographs along the Wairarapa coastline.
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The research provides an answer to one of the long-standing questions in
plate tectonics and helps us comprehend the processes shaping our
planet, she says.

"The bases of tectonic plates are the biggest 'faults' we have within the
Earth in terms of their length and amount of movement. Therefore, what
we learn from these deep and well-worn faults may have relevance to 
fault events in the crust closer to the Earth's surface," she says.

At a thickness of approximately 100 km, the Pacific plate is the largest
of the plates that cover the globe.

A paper on the study has recently been published in Science Advances.

  More information: Pasan Herath et al, Wide-angle seismic reflections
reveal a lithosphere-asthenosphere boundary zone in the subducting
Pacific Plate, New Zealand, Science Advances (2022). DOI:
10.1126/sciadv.abn5697
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