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Abstract The Ohariu Fault is one of the major active
dextral strike-slip faults in the Wellington region. It extends
northeastward from offshore at Tongue Point to Waikanae
and beyond, but in the north the fault trace becomes
intermittent. Extrapolation of the trend of the Ohariu Fault
across Porirua Harbour suggests a 1.5 km right step.

South of Porirua Harbour the fault is characterised by
lateral displacement of drainage features of up to 450 m, a
single-event lateral displacement of 4-5 m, an average
horizontal slip rate of 1-2 mm/yr, and a recurrence interval
of 2000-5000 yr. The timing of the last event was between
150 and 1130 cal. BP. North of the harbour the fault is
characterised by lateral displacement of drainage features of
up to 250 m, a single-event lateral displacement of 2.9 m, a
horizontal slip rate of 0.6-1.9 mm/yr, and a recurrence
interval of 1530-4830 yr. The timing of the last event was
between 1070 and 2310 cal. BP.

Although the possibility exists that Porirua Harbour is a
pull-apart basin marking separate rupture segments on the
Ohariu Fault, the data suggest there is a single rupture
segment from Tongue Point to Waikanae. On this assumption,
the last movement on the fault occurred 1070-1130 yr ago.
The average horizontal surface displacement for the event
was 3.7 m (based on seven sites) and the estimated earthquake
magnitude was Mw 7.1-7.5.
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INTRODUCTION

Geological setting
The present-day boundary between the overriding continental
crust of the Australian plate and the subducting oceanic crust
of the Pacific plate occurs offshore from the southern North
Island of New Zealand (Fig. 1, inset). Oblique subduction
occurs at the Hikurangi Trough, and most of the southern
North Island occupies an active margin characterised by
dextral strike-slip faulting (Walcott 1978). In the Wellington
region, most of the strike-slip component of plate motion is
taken up on these strike-slip faults (Berryman 1990). Faults
in the east generally have higher lateral slip rates than those
in the west (Berryman 1990; Van Dissen& Berryman 1991).

The major active faults (Wairarapa, Wellington, Ohariu,
Pukerua, and offshore faults; Fig. 1) strike northeast through
the Wellington region. At the southern coast, the Ohariu
Fault occurs 4 km west of the Wellington Fault. The faults
diverge northeastward, and 70 km to the northeast at Waikanae
they are 30 km apart. The Ohariu Fault is less topographically
pronounced than either the Wellington or Wairarapa Faults.
From Makara to MacKays Crossing (Fig. 2), the fault trace
is well defined, but to the north, beyond MacKays Crossing,
surface traces become intermittent. This may be a function of
trace preservation in more active landscape, but could also be
related to the way in which plate motion is partitioned
between the major faults.

Previous work
McKay (1892) was the first to show an active fault in the
Ohariu valley. Hall (1946) named the feature the Ohariu
Fault and indicated it may be continuous with the "Quartz
Creek Fault" north of Porirua Harbour. Adkin (1954)
described Hall's Quartz Creek Fault and other active traces
in Kahao* and Horokiri Streams north of Porirua Harbour,
naming the features the Kaka, Kakaho, and Mt Wainui
Faults. These features were later linked by Lensen (1958)
and termed the Owhariu Fault. Macpherson (1948) mapped
an active fault trace in the Muaupoko Stream valley and
labelled it the Gibbs Fault. On the 1:250 000 geological map,
Kingma (1967) extended the Ohariu Fault north to include
Macpherson's trace, annotating it the Owhariu-Kakaho-
Gibbs Fault. In a popular account of Wellington geology,
Stevens (1974) used the name Owhariu Fault when describing
features in the Ohariu and Kahao valleys. Detailed mapping
of late Quaternary fault traces and landforms in the Porirua
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*Kahao Stream is the name given in the "Gazetteer of New Zealand
Place Names" (Lands and Survey 1968) and the online New
Zealand Geographic Place-names Database (at http://
www.linz.govt.nz) for this stream. Many topographic maps,
including the current NZMS 260 sheet, show the feature as
Kakaho Stream, and many publications on faults in this area have
used this incorrect spelling.
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Fig. 1 Location of Ohariu Fat :
and other active faults in the
Wellington region. Offshore dat.t
from Carter et al. (1988) and Lew i s
et al. (1994); onshore South
Wairarapa data and probabb
extension of Shepherds Gully Fan t
from Begg & Mazengarb (1996 i.
Inset: Approximate boundary
between the Australian and Pac if i z
plates, and relative plate motion
(from DeMets et al. 1990).

area by Williams (1975) was extended south by Ota et al.
(1981), who applied the name Ohariu Fault and presented
data concerning horizontal and vertical offsets, rates,
periodicity, and amount of fault movement. Carter et al.
(1988) demonstrated the Ohariu Fault extended some distance
offshore. North of Waikanae, a "new" active fault has recently
been discovered (Van Dissen et al. 1998). This feature,
currently under study, is most likely the northeastern
continuation of the Ohariu Fault and extends to within about
10 km of Palmerston North.

This study
In this paper, we use the name Ohariu Fault for the fault that
extends from central Cook Strait south of Tongue Point
northeastward to Waikanae and beyond (Fig. 2). The name
Gibbs Fault is retained for the ENE-trending fault that most
probably branches from the Ohariu Fault near MacKays
Crossing.

A major motivation for this study was to refine our
understanding of the hazard posed by the Ohariu Fault. Large
earthquakes on the fault pose a serious threat to the Wellington
Region, from both the strong ground shaking that would be
generated and localised ground rupture. The Ohariu Fault
passes through Porirua City, and a number of major lifelines
such as State Highway 1, the North Island Main Trunk Line,
gas and electricity distribution lines, and the proposed
Transmission gully highway cross the fault. Features resulting
from past fault ruptures provide data that allow the size and
return period of similar future faulting events to be estimated.
This assists planners to select appropriate sites for future
development and enables engineers to design structures
capable of withstanding the expected hazard.

While the Ohariu Fault is presumed to be a continuous
feature, the surface traces are not. Except for the 7 km long
section between Waiariki Stream and Makara (Fig. 2), acth e
traces of the Ohariu Fault can be followed through the Ohai a
valley, Porirua, Kahao Stream valley, upper Horokiri Stream
valley (also referred to as Transmission gully), MacKavs
Crossing, and Valley Road valley, and these traces are
described here. Whereas sharp traces mark the Ohariu Fault
from Makara as far north as Waikanae, the traces become
more intermittent beyond MacKays Crossing. This paper is
restricted to describing the fault south of the MacKa' s
Crossing-Valley Road area. In most areas where no trace s
preserved, we suspect that erosion associated with steep
topography has modified or obliterated evidence of surfai e
displacement. Where preserved, displaced geomorphic
features that were once continuous across the fault provide
reference lines and surfaces that allow determination of
displacement. Terrace surfaces are examples of reference
features suitable for measuring vertical displacements, and
terrace risers, stream channels, and ridges are often suitab e
for determining horizontal displacements.

Work for this study began in 1986 with aerial photogra: h
interpretation of the area from Porirua Harbour to Waikan. e
(metric topographic map series NZMS 260, R26i.
Subsequently, all fault traces identified on airphotos were
walked out for their entire length. Measurements of
displacement were made using a tape measure or, for lar> e
lateral displacements, by direct measurement from aerial
photographs. Previously unpublished data from 80 localiti s
between Kahao Stream and Valley Road are recorded
(Appendix 1) and important localities are referred to in the
text (e.g., Loc. 035).


