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EXECUTIVE SUMMARY 

GNS Science has been contracted by Horizons Regional Council (‘Horizons’) to provide active 
fault hazard information for its districts. The Horizons Region straddles the active Australia-
Pacific plate boundary in the southern North Island and has a history of large earthquakes and 
many known active faults.  

New active fault mapping and Fault Avoidance Zones are presented for the districts of 
Horowhenua and Palmerston North City. These districts are traversed by active strike-slip and 
reverse faults (and associated active folds) that pose a surface rupture (or ground deformation) 
hazard to buildings and infrastructure. Following the Ministry for the Environment’s (MfE) 
Guidelines – “Planning for Development of Land on or Close to Active Faults” (Kerr et al. 2003; 
the “MfE Guidelines”) – fault traces have been mapped to develop Fault Avoidance Zones 
(FAZs) that buffer the active faults at a scale that is suitable for district planning use. In terms 
of life safety, the “MfE Guidelines” focus on: (i) the location and complexity of faulting; (ii) the 
characterisation of recurrence interval of surface faulting; and (iii) the building importance 
category of the structure(s) that may be impacted by fault rupture ground deformation. Fault 
Awareness Areas (FAAs) have been developed for areas where the scale of mapping is small. 

Active fault trace mapping was undertaken in both districts using hill-shade models developed 
from airborne Light Detection and Ranging (LiDAR) data and from review of active fault 
mapping from QMAP (the Geological Map of New Zealand project), the New Zealand Active 
Faults Database (NZAFD), a regional scale 8-m Digital Elevation Model (DEM) and 
orthophotographs. Fault mapping was undertaken at scales between c. 1:5000 and 1:10,000 
where LiDAR data is available. Active faults have been mapped in a Geographic Information 
System (GIS) with traces being attributed as accurate, approximate, or uncertain. These terms 
are used to help characterise the fault complexity, i.e. how the fault deformation is expressed 
at the Earth’s surface. Fault complexity can vary from well-defined to distributed or uncertain. 
The accuracy and complexity terms are further used to define the width of FAZs.  

In Horowhenua District, the active faults recognised and mapped are the Northern Ohariu, 
Otaki Forks, Tokomaru (new), and Poroutawhao (new) faults. Two further short active traces 
– the ‘Cluain traces’ (new) and the ‘Oturoa trace’ (new) have been identified. FAZs have been 
defined for these active faults according to the MfE Guidelines. FAAs have been developed 
for parts of these faults that have been mapped at scales between 1:50,000 and 1: 250,000. 
FAAs are distinct from FAZs and carry no requirements related to the MfE Guidelines. The 
axes of active folds have also been re-mapped for the Levin, Shannon, Foxton (re-named), 
and Oturoa (new) anticlines. This study does not present avoidance zones for active folds 
because fold axes are not typically associated with life-safety threatening ground deformation. 

We review and in some cases present new recurrence interval (RI) class assessments for 
active faults in Horowhenua District as follows: Northern Ohariu Fault (RI Class II; >2000 to 
≤3500 years); Tokomaru, and Poroutawhao faults and ‘Oturoa trace’ (RI Class IV; >5000 to 
≤10,000 years); and the ‘Cluain traces’ (RI Class V; >10,000 to ≤20,000 years). Fault 
Avoidance Zones have been developed for these faults, and a FAA has been defined for the 
Otaki Forks Fault (RI Class III; >3500 to ≤5000 years). 

In Palmerston North City (PNC), the active faults recognised and mapped are the Northern 
Ohariu and Tokomaru faults. FAZs have been defined for these active faults according to the 
MfE Guidelines. Two other features, the Forest Hill Road Fault and ‘Turitea trace’, are identified 
as “possibly active” faults. These two faults are provided with FAAs to acknowledge that they 
may be active (though they have no proven activity during the last 125,000 years). The location 
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of the axis of an active fold (the Pohangina Anticline) has been updated and defined within 
PNC as part of this study. However, as for the folds mentioned above, we do not present a 
FAZ for the Pohangina Anticline. An unnamed and inferred fault, which was shown sub-parallel 
to the axial trace of the Pohangina Anticline in the NZAFD, has no known surface trace in PNC. 
This fault will be removed from the NZAFD, and no FAZ is supplied for it. 

Recurrence interval classes for active faults in Palmerston North City have been revised as 
follows: Northern Ohariu Fault (RI Class II; >2000 to ≤3500 years) and Tokomaru Fault (RI 
Class IV; >5000 to ≤10,000 years).  

We recommend that the active fault mapping and FAZs developed for Horowhenua District 
and Palmerston North City during this study should be adopted for use with regards to future 
planning decisions. In the supplied GIS dataset, the FAZs are attributed according to their Fault 
Complexity: well-defined, distributed and uncertain, and according to Recurrence Interval 
Class. As outlined in the MfE Guidelines, this information, when combined with land use status 
(i.e., is the site a Greenfield site or an Already Developed/Subdivided site) and intended or 
existing Building Importance Category (BIC), provides a risk-based rationale for making land 
use planning decisions pertaining to the development of land close to, or on, active faults. To 
assist planners, Appendix 3 presents a suite of “test case” examples of how the MfE Guidelines 
can be applied for various combinations of Fault Complexity, Recurrence Interval Class, land 
use status and Building Importance Category. 

We recommend that the MfE Guidelines be treated as a standard reference when considering 
resource consent applications in these districts. In addition, we recommend that GIS data for 
FAZs, which can be used at an individual property specific scale, be provided on LIM reports 
so that buyers and sellers of land can be made aware that a ground surface fault rupture 
hazard may exist on a given property. 
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• Undertake a limited field review of active fault and fold features in order to attempt to 
better characterise recurrence interval information for active faults identified in the two 
districts. 

• Provide an update on active fault recurrence interval data for Horowhenua District and 
Palmerston North City, where possible, so that more informed future research and 
planning decisions can be considered. 

• Compile the results in this report and present those results to Horizons Region and 
District planning staff. 

Chapter 2 of this report describes the tectonic and seismic character of the Horizons Region, 
including a record of historical earthquakes, district by district. 

Chapter 3 introduces the fundamental elements of the MfE Guidelines. It also includes an 
introduction to what active faults and folds are, why they should be mapped for hazard 
purposes, outlining the history of recent active fault mapping in neighbouring regions. Chapter 
3 concludes with a summary of previously known active fault recurrence interval information 
for the Horizons Region as relevant to the MfE Guidelines (Kerr et al., 2003).  

Chapter 4 describes the methodologies used for fault and fold mapping, and how Fault 
Avoidance Zones (FAZs) were developed and attributed according to the Fault Complexity 
terms defined in the MfE Guidelines (i.e. well-defined, distributed, uncertain), fault activity 
(recurrence of fault rupture), building type (single storey timber framed house, cinemas, 
hospitals etc.), and resource consent activity status in relation to these three parameters.  

Chapter 5 deals specifically with results and implications for active faults and folds within 
Horowhenua District and provides updated recurrence intervals for each of the active faults.  

Chapter 6 deals specifically with results and implications for active faults and folds within 
Palmerston North City and provides updated recurrence intervals for each of the active faults.  

Chapter 7 provides a summary of the results of this work, and Chapter 8 contains 
recommendations for implementing this work in future planning decisions.  

The appendices to this report provides a background of styles of faulting throughout the 
Horizons Region, with descriptions of different types of geologic faults, and examples of how 
the MfE Guidelines could be applied in real world examples. 

The report is accompanied by digital geospatial data including active fault mapping and Fault 
Avoidance Zones (polygons), as well as data on locations of fold axes. These should facilitate 
the direct incorporation of Fault Avoidance Zones into District Plans, which, in turn, will facilitate 
application of the MfE Guidelines and provide a rational, risk-based approach for dealing with 
land use decisions pertaining to the development of land on, or close to, active faults. 
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Figure 2.3 Epicentral locations of shallow (<40 km) earthquakes of Mw >2.6 that occurred between August 2013 

and August 2018 in the Horizons Region (marked in dark blue) and the surrounding 
areas.Earthquakes are colour coded in magnitude bands. The largest event is the 2014 Mw 6.2 
Eketahuna earthquake. Data are from GeoNet (https://www.geonet.org.nz/data/types/eq_catalogue).  
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Table 3.3 Building Importance Categories and representative examples. For more detail see Kerr et al. (2003), 
and King et al. (2003).  

Building 
Importance 
Category 

Description Examples 

1 
Temporary structures with low 
hazard to life and other property 

• Structures with a floor area of <30m2 

• Farm buildings, fences 

• Towers in rural situations 

2a Timber-framed residential 
construction 

• Timber framed single-story dwellings  

2b 

Normal structures and 
structures not in other 
categories 

• Timber framed houses with area >300 m2 

• Houses outside the scope of NZS 3604 “Timber Framed 
Buildings” 

• Multi-occupancy residential, commercial, and industrial 
buildings accommodating <5000 people and <10,000 m2  

• Public assembly buildings, theatres and cinemas <1000 m2 

• Car parking buildings 

3 

Important structures that may 
contain people in crowds or 
contents of high value to the 
community or pose risks to 
people in crowds 

• Emergency medical and other emergency facilities not 
designated as critical post disaster facilities 

• Airport terminals, principal railway stations, schools 

• Structures accommodating >5000 people 

• Public assembly buildings >1000 m2 

• Covered malls >10,000 m2 

• Museums and art galleries >1000 m2 

• Municipal buildings 

• Grandstands >10,000 people 

• Service stations  

• Chemical storage facilities >500m2 

4 

Critical structures with special 
post disaster functions 

• Major infrastructure facilities  

• Air traffic control installations  

• Designated civilian emergency centres, medical 
emergency facilities, emergency vehicle garages, fire and 
police stations 
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Table 3.4 Relationships between Recurrence Interval Class, Average Recurrence Interval of Surface Rupture, 
and Building Importance Category for Previously Subdivided and Greenfield Sites. From Kerr et al. 
(2003).  

Recurrence 
Interval 
Class 

Average 
Recurrence 

Interval of Surface 
Rupture 

Building Importance (BI) Category Limitations 
(allowable buildings) 

Previously subdivided or 
developed sites 

“Greenfield” sites 

I ≤2000 years BI Category 1 
temporary buildings only 

BI Category 1 
temporary buildings only 

II >2000 years to 

≤3500 years 

BI Category 1& 2a 
temporary & residential 

timber-framed buildings only 

III >3500 years to 

≤5000 years 

BI Category 1, 2a, & 2b 
temporary, residential timber-
framed & normal structures 

BI Category 1& 2a 
temporary & residential timber-

framed buildings only 

IV >5000 years to 

≤10,000 years 

BI Category 1, 2a, 2b & 3 
temporary, residential timber-
framed, normal & important 
structures (but not critical 

post-disaster facilities) 

BI Category 1, 2a, & 2b 
temporary, residential timber-
framed & normal structures 

V >10,000 years to 

≤20,000 years 

BI Category 1, 2a, 2b & 3 
temporary, residential timber-
framed, normal & important 

structures (but not critical post-
disaster facilities) 

VI >20,000 years to 

≤125,000 years 

BI Category 1, 2a, 2b, 3 & 4 

critical post-disaster facilities cannot be built across an active fault 
with a recurrence interval ≤20,000 years 

Note: Faults with average recurrence intervals >125,000 years are not considered active 

 




