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ABSTRACT

The Hikurangi Margin (HM) is a subduction zone along the east coast of the North Island of New
Zealand where varying instances of slow slip events (SSEs) and earthquakes occur. These SSEs
occur at different time scales and depths when comparing the northern and southern ends of the
margin. Previous studies show that the rock comprising the accretionary wedge of the northern
margin have low permeabilities, which could induce overpressures and modulate the occurrence
of SSEs. Permeability rises when an SSE fractures the rocks within the deep wedge promoting
fluid flow and thus dissipating the overpressures along and above the décollement. As fractures
heal and permeability recovers overpressures build up once again. Although this cycle may explain
the occurrence of SSEs along northern Hikurangi, it is not yet clear how intrinsic permeability
varies in rocks above the décollement elsewhere along the margin. To better understand the
disparity in SSE occurrence, rock samples from the northern and central part of the margin have
been tested for permeability and elastic properties. We tested samples from the Weber, Whangai,
Dannevirke and Wanstead formations, which are representative of the lithologies above the
décollement in the central margin, and range in age from the Cretaceous to the mid to late
Paleogene. We found that the Weber and Whangai formation samples from central HM have
higher permeability than northern HM rocks that exhibit very similar lithologies and ages. These
findings suggest that the central margin is more effective at draining subducted fluids than the
northern margin, justifying the difference in slip behavior between these two parts of the margin.
Understanding these permeability differences provides critical insights into the mechanisms
controlling SSEs and offers a framework for studying similar subduction zone processes
worldwide.
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