
It’s Our Fault is the most comprehensive study of Wellington’s 
earthquake risk to date. Its objective is to position Wellington 
as a more resilient city with a deeper understanding of the 
likelihood, nature and possible impacts of its earthquakes.

We expect more accurate estimation of the real risk to result 
in better city and civil defence planning, and to influence 
perceptions that have a flow-on effect to investment and 
insurance premiums.

At the outset we suspected that Wellington’s reputation for 
“being overdue for the Big One” was overstated, and here 
we describe how we went about examining this proposition. 
Work to date has focused on:

Geological investigations•	  to better explain past 
earthquakes

Global Positioning System (GPS)•	  studies to understand 
the movement of the large tectonic plates under Wellington  
(Figure 1)

Computer modelling•	  of the complex forces that affect the 
different faults in central New Zealand.

The timing of any earthquake is a matter of probability – it 
could happen tomorrow. But the latest results from this 
research indicate the chance of having a large (magnitude 
~7.5) Wellington Fault earthquake is significantly lower than 
previously thought. This is because the interval between 
large Wellington Fault earthquakes appears to be longer, the 
most recent rupture of the fault is younger, and the 1855 AD 
earthquake on the Wairarapa Fault de-stressed the Wellington 
Fault.

This is an important shift in our understanding. Should these 
preliminary results be confirmed by testing and review, 
then more frequent, moderate-sized local earthquakes 
(magnitude 6.0–7.0), or larger distant earthquakes, may be 
more important in terms of planning and preparedness than 
infrequent large local events. While smaller or more distant 
earthquakes would still be damaging, the smaller area 
affected means that communities and infrastructure would be 
able to recover more quickly if proper preparation is in place.

The project has been funded by the Earthquake Commission, 
the Accident Compensation Corporation and Wellington City 
Council. It is led by GNS Science, with significant input from 
Victoria University of Wellington, NIWA, and the University of 
Canterbury.

The rest of this summary describes the scientific work in 
more detail.
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Figure 1.  Wellington sits astride the boundary between two of Earth’s 
great tectonic plates – the Pacific and Australian plates. The two plates 
move into and against each other at a rate of about four cm per year, 
and it is this movement that feeds the region’s earthquake engine. 
The sideways motion of the plates is taken up by lateral slip (large 
earthquakes) on, for example, the Wellington Fault and the Wairarapa 
Fault, and the contractional motion is accounted for mainly as slip on 
the subduction interface between the two plates.



Cook Strait Fault Mapping

While it is easier to study faults and earth movements on dry 
land, vital clues to Wellington’s earthquake history beneath 
the waters of Cook Strait have been revealed for the first 
time, thanks to new techniques (Figure 2). In this work, carried 
out by NIWA, the ocean floor sediments were examined by 
geophysical means to detect past movements.

This has revealed a myriad of small and large faults and new 
insight into the relationship between the faults in each island, 
and those further east - offshore at the southern end of the 
interface between the Australian and Pacific tectonic plates.

One of the most significant findings is the presence of a gap 
between the major faults of the North and South Islands. This 
has important implications for estimating the size of future 
large earthquakes in the region and understanding how these 
earthquakes may trigger each other.

Studies of Earthquake-Generating Faults

To get detailed information about the largest prehistoric 
earthquakes in the Wellington region, eight sites were 
strategically chosen. A trench across each was excavated 
(Figure 3) and through analysis of the layers and carbon dating, 
the timing of movements along the fault could be estimated.

Figure 2.  Active faults of central New Zealand using new data compiled by NIWA (offshore) and GNS Science (onshore).

According to scientists from GNS Science and Victoria 
University, the most recent large earthquake on the Wellington 
Fault was between 170 and 370 years ago. Three older 
earthquakes, each indicating a fault movement of about five 
metres (Figure 4), have also been identified.

More results are expected within the next six months which, 
when combined with the above results, are expected to show 
that large Wellington Fault earthquakes may be approximately 
30-50% less frequent than previously thought. 

Equivalent studies of the Wairarapa Fault east of Wellington, 
which last ruptured in a magnitude 8.2 earthquake in 1855 
AD, indicate there has been an earthquake about every 1,200 
years during the past 5,500 years. This is more frequent than 
previously thought, although this is not of immediate concern 
because the last event is so recent.

The shifting of accurate survey marks, measured by GPS 
receivers, provides insight into the potential for large 
earthquakes on the subduction interface between the 
Australian and Pacific plates. This dips westward beneath the 
southern North Island and is located at a depth of about 27 km 
below Wellington.

A 2007 resurvey of marks in the Wellington region has been 
used, together with other data, to produce an image of strain 
accumulation on the subduction interface (Figure 5), and the 
size of potential source areas for future large earthquakes.



Figure 3. Ohariu Fault exposed in a trench excavated in Ohariu Valley. 
A geologist is pointing to the fault which separates dark grey crushed 
bedrock (foreground) from much younger light brown stream sediments 
(background). Radiocarbon dating of charcoal and peat exposed in 
this trench, and others along the fault, reveal that the Ohariu Fault last 
ruptured in a large earthquake about 1,000 years ago and, on average, 
ruptures once every 2,000 years.
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Figure 5.  Map of the subduction interface – red areas are currently 
building up significant strain, which is likely to be released as future 
earthquakes.

Figure 4.  Young terraces and channels of the Hutt River, now 
abandoned, are cut and offset by the Wellington Fault (denoted by the 
red arrows) near Te Marua, Upper Hutt. Channels 1 & 2 are displaced 
sideways by about five metres across the Wellington Fault. These 
channels have been radiocarbon dated and are no older than 370 years. 
This indicates that the most recent rupture of the Wellington Fault is 
younger than this, and resulted in five metres of sideways slip. Older 
terrace edges and channels are displaced by multiples of about five 
metres, indicating that older Wellington Fault ruptures have also resulted 
in about five metres of sideways slip per rupture.
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A computer model of the way in which Wellington region 
faults interact, helps us understand how earthquakes cluster 
in time. Of particular interest is whether large earthquakes on 
the Wairarapa Fault (such as the 1855 AD quake) might delay 
the timing of the next Wellington Fault earthquake. Preliminary 
findings indicate that Wairarapa Fault rupture does increase the 
time between Wellington Fault ruptures, and that this increase 
could be as much as a few hundred years.

The completion of current geological investigations over 
the next six months, along with further computer modelling, 
will help to confirm these preliminary results. It will then be 
necessary to confirm the level of uncertainty in the data to 
demonstrate the robustness of the new results. The final 
product will be a revised estimate of seismic hazard for 
Wellington.

The next phase of  It’s Our Fault will run over three years, to 
identify the likely distribution of earthquake ground shaking in 
Wellington City and the Hutt Valley. These results will inform 
the final phase of the project, to estimate the impacts of large 
earthquakes on people and the built environment. This final 
phase will be critical to identify  the region’s vulnerabilities 
to earthquakes, and formulating specific measures aimed at 
increasing the region’s resilience to these earthquakes and 
facilitating a quick recovery from a major event.
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