
The 2014-15 HOBITSS deployment of twenty-four ocean 
bottom pressure sensors and fifteen ocean bottom 
seismometers (OBSs) at the northern Hikurangi margin, 

New Zealand, captured a M7.0 slow slip event (SSE). The vertical 
deformation data collected were used to image one of the best-
resolved slow slip distributions to date, and indicated slip very 
close, if not all the way to the trench (Wallace et al., 2016). We used 
the seismic data collected during this experiment to evaluate the 
spatiotemporal relationship between seismicity (both earthquakes 
and tremor) and the slow slip event and the role that seismic 
structure plays in controlling slip behavior. Significant results 
include:

1. Creation of a catalog of local earthquakes consisting of about 
2300 events ranging in magnitude between 0.5 and 4.7 that reveals 
two NE-SW seismicity bands with a 20-km wide gap between 
them. This gap, beneath the inner forearc wedge, locates at the 
downdip edge of the slow slip patch.

2. Most earthquakes are within the subducting slab rather than at 
the plate interface.

3. Template matching reveals “burst-type” repeating earthquakes 
occur coincident with tremor on an upper-plate fracture network 
above a subducted seamount. This activity locates at the edge 
of the slow slip patch, but begins just after the SSE. We propose 
that during the large plate-boundary SSE, fluids migrated from 
downdip overpressurized sediments imaged in seismic reflection 
data, into the fracture network, diverting aseismic slip to multiple 
faults in the upper plate. Thus, seamount subduction appears to 
play a key role in controlling the mechanics of shallow slow slip 
and microseismicity at the northern Hikurangi margin. 

4. Changes in principal stress ratios, obtained from focal mechanism 
inversions, prior to slow slip events represent the accumulation and 
release of fluid pressure within overpressured subducting oceanic 
crust, the episodicity of which may influence the timing of slow slip 
event occurrence on subduction megathrusts.

5. Overall temporal variations in VP/VS and shear wave splitting 
delay times observed during slow slip are consistent with fluid 
pressurization below a permeability barrier and movement of 
fluids during the build-up to and rupture of slow-slip patches.  ■
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Figure 1. Hypocenters determined using 
Bayesloc and onshore and OBS stations 

(triangles). Event symbol is scaled by local 
magnitude size and colored by depth. Gray 

shaded area encloses the 2014 slow slip area. 
Figure modified from Yarce et al. (2019). 

Seismicity at the northern Hikurangi Margin, 
New Zealand, and investigation of the 

potential spatial and temporal relationships 
with a shallow slow slip event.

Right page: Rough seas off the shores of New 
Zealand during the HOBITSS deployment in 

2014. Photo credit: Justin Ball.
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Figure 2. Seismic reflection profile 05CM-04 modified from Barker et al. 
(2009), Bell et al. (2010), and Bell et al. (2014). Bottom: Depth-converted 
interpretation. Repeating earthquakes (stars) and all seismicity within 10 

km of reflection profile are colored by time. Large stars and circles are 
relocated with GrowClust. Figure from Shaddox and Schwartz (2019).

10

D
ep

th
 (k

m
)

Distance (km) from the deformation front

5

0

-50 -40 -30 -20 -10 0 10 20 30

Tūranganui
Knolls 

Deformation
Front

Fracture
Zone 

Hikurangi Plateau

Paci�c Plate

Australian
Plate

HRZ

Accretionary 
Wedge

Subducted 
Seamount Thrust fault

Décollement

High-amplitude 
re�ectivity

HRZ

2014 Gisborne SSE

2014 SSE Tremor

NW SE

Repeating 
Earthquakes

GrowClust
Relocated

Not Relocated

General
Seismicity

Julian Day 2014

Tremor Duration
2014 Gisborne SSE 

280 288 296 304 312 320 328 326

References
Barker, D.H.N., R. Sutherland, S. Henrys, S.C. Bannister (2009). Geometry of the Hikurangi subduction thrust and upper plate, North Island, New 

Zealand. Geochem, Geophys, 10, Q02007, doi.org/10.1029/2008GC002153

Bell, R., C. Holden, W. Power, X. Wang, G. Downes (2014). Hikurangi margin tsunami earthquake generated by slow seismic rupture over a subducted 
seamount. Earth Planet Sci Lett, 397, 1-9, doi.org/10.1016/J.EPSL.2014.04.005

Bell, R., R. Sutherland, D.H.N. Barker, S. Henrys, S.C. Bannister, L.M. Wallace, J. Beavan (2010). Seismic reflection character of the Hikurangi subduction 
interface, New Zealand, in the region of repeated Gisborne slow slip events. Geophys J Int , 180, 1, 34-48, doi.org/10.1111/j.1365-246X.2009.04401.x

Shaddox, H.R., S.Y. Schwartz (2019). Subducted seamount diverts shallow slow slip to the forearc of the northern Hikurangi subduction zone, New 
Zealand, Geology, 47,5, doi.org/10.1130/G45810.1

Wallace, L.M., S.C. Webb, Y. Ito, K. Mochizuki, R. Hino, S. Henrys, S.Y. Schwartz, A.F. Sheehan (2016). Slow slip near the trench at the Hikurangi 
subduction zone, New Zealand. Science, 352, 6286, 701-704, doi.org/10.1126/science.aaf2349

Yarce, J., A.F. Sheehan, J.S. Nakai, S.Y. Schwartz, K. Mochizuki, M.K. Savage, L.M. Wallace, S.A. Henrys, S.C. Webb, Y. Ito, R.E. Abercrombie, B. Fry, H. 
Shaddox, E.K. Todd (2019). Seismicity at the Northern Hikurangi Margin, New Zealand, and investigation of the potential spatial and temporal 
relationships with a shallow slow slip event. J Geophys Res, 124, 5, 4751-4766, doi.org/10.1029/2018JB017211

Final Volume  Issue No. 43  GeoPRISMS Newsletter • 103 


