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Executive Summary 

Aotearoa was introduced to three species of rats in the 18th century, causing detrimental 

impacts to the country's native wildlife and biodiversity. Rats are one of the main contributors 

to the decline of native bird populations, alongside other pests. For this reason, Predator Free 

Port Hills (PFPH) have asked for support in their mission by analysing the distribution of 

trapping efforts throughout the Port Hills as our region of interest (ROI). To do so, three sub-

questions were provided by our community partner:   

1. Where are the residential gaps in trapping effort?   

a. How does this compare to the gullies of the catchment?  

2. Many trapping households occur in "clusters". Is the trapping density in each cluster 

enough to create a buffer between the urban area and the bush?  

3. Non-residential areas: What are they, and who owns them? Is there trapping 

happening?  

a. How does this help the residential buffer and influence where PFPH should 

focus efforts?  

These questions provide context and collate to form our research question; "Where 

are the residential gaps in trapping efforts, how does this impact residential trapping buffers 

between urban and bush areas, and how do non-residential areas impact this buffer?". ArcGIS 

Pro, a geographic information systems (GIS) tool, was used to analyse spatial data provided 

by PFPH alongside data sourced from the LINZ Data Service and TrapNZ. Gullies were first 

delineated using the hydrology toolkit to indicate rat movement. Residential trapping efforts 

were classified using a 50m radius around each household, a substitution for the 100m 

trapping lines recommended by the Department of Conservation (DOC) to specify our 

analysis of residential trapping efforts used by PFPH. Residential trapping buffers were 

analysed using relative point densities of trapping households versus total households in each 



 4 

area. Findings indicate significant trapping gaps throughout Hillsborough, Cashmere, and 

Heathcote Valley, with effective rural/bush buffers across Lyttelton, Governors Bay, and 
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Introduction 

 Aotearoa has one of the highest proportions of threatened species in the world. The 

increasing pressure from terrestrial pests that threaten the country’s ecosystem and economy 

requires ongoing improvement in pest management methodologies (Goldson et al., 2015). 

Given New Zealand Aotearoa's unique environment, the ecology of invasive species cannot 

be presumed to be the same as that of their native ranges. Yet, many pests in New Zealand are 

managed with a poor understanding of their bionomics and impacts (Goldson et al., 2015). 

Consequently, our objective is to analyse current trapping efforts within the Port Hills region 

and communities managed by PFPH, as shown in Figure 1, by considering three sub-topics to 

evaluate findings. This paper consults existing literature on five topics related to the PFPH 

mission; this includes a historical 

viewpoint of pests, understanding 

pest behaviour, distribution of 

trapping methods, GIS methods for 

analysing and mapping multiple 

conditions and trapping distribution. 

This rationalises our methodologies 

and subsequent spatial analysis of 

trapping efforts throughout the Port 

Hills. 

 

 

 

 

Figure 1: Study Area and Communities Managed by 

PFPH 
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(2009) observed that ship rats are found in higher densities in gullies than in other habitats. 

The grass in gullies is typically less disturbed, suggesting that denser vegetation provides the 

shelter and protection rats prefer. The undisturbed vegetation likely offers rats a stable 

environment with fewer threats from predators, making it ideal for foraging. King and 

Forsyth (2021) further support this finding, noting that ship rats favour foraging in sheltered 

areas like gullies, where the tall vegetation provides protection and an enclosed habitat. Their 

study also highlighted that ship rats are less abundant in early successional vegetation, which 

lacks the dense plant cover they need. This has important implications for managing rat 

populations, as it su
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Public Parks were sourced from Canterbury Maps (2024). TrapNZ (2024) is a national 

trapping database that was used to supplement PFPH trapping data. Data scraping accessed 

this data, whereby geospatial data from TrapNZ was imported into a local database based on 

its code (Khder, 2021). As this data is publicly available, it was accessed legally through this 

method; however, we also requested formal access to retain the ethical usage of data.  

Known trapping reserves were identified through spatial analysis. The remaining reserves and 

parks were analysed through correspondence with stakeholders identified by our community 

partner.  

Data Preprocessing: 

All DEM files were imported 

into Google Drive. Google Collab was 

used to merge GeoTIFFs
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reclassified to display areas where 1 = areas with low trapping density relative to total 

household density, whereas 5 = areas with high trapping density relative to total household 

density. Additionally, by integrating trapping areas/reserves (question 3) that intersect or are 
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are apparent residential trapping gaps across the Christchurch urban fringe, particularly in the 

Cashmere, Hillsborough, and Ferrymead areas, clearly identifying areas needing greater 

residential trapping. 

Figure 6, a detailed enlargement of Figure 5, shows a lack of trapping efforts between 

Hillsborough and Woolston, suggesting a need to improve trapping efforts in that area. It 

should be noted that this area is mostly 

industrial, indicating that PFPH should 

explore targeting this clientele. However, 

Mount Pleasant has a fair distribution of 

traps, suggesting that fewer trapping efforts 

are needed within this area. 

Figure 7 shows that there is a fair 

distribution of residential trapping efforts 

within Westmorland and Huntsbury, with 

significant gaps in residential trapping 

throughout Cashmere and Hoon Hay. This 
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identifying the influence of missing 

residential trapping efforts. While 

parameters can be adjusted to modify data 

and visualisation aspects (Netek et al., 

2018); in this case, the colour spectrum 

ranges from red to green. Areas classified in 

red indicate areas within the gully range and 

far away distance from households trapping.  

Figure 8 is, therefore, 
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Question 2: Many trapping households occur in "clusters". Is the trapping density 

in each cluster enough to create a buffer between the urban area and the bush?   

 Figure 10 utilises the residential 

buffers shown in Figure 4, visualising the 

efficacy of trapping buffers across the Port 

Hills. Low (1) values indicate areas where 

residential trapping is low relative to the 

total density of households within that area; 

alternatively, higher values (>1) indicate 

areas where residential trapping is high 

relative to the total households in that area. As displayed, urban buffers across Lyttleton, 

Governors Bay and Sumner have a high density of dark pink areas, indicating an effective 

buffer between rural and urban areas. The lighter pink area around Hillsborough and Halswell 

Quarry suggests less trapping occurs in these areas. Therefore, future trapping efforts should 

focus on the areas visualised in lighter pink to create a more substantial buffer between rural 

and urban areas. However, this map is limited by its omission of non-residential trapping 

efforts, thereby missing informative data. 

Question 3: Non-residential areas: What are they, and who owns them? Is there 

trapping happening? 
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Bay to Diamond Harbour. There is a 

notable absence of known trapping 

areas occurring east of Gebbies Pass 

Road and non-residential reserves 

across the urban side of the Port Hills 

below Summit Road, indicating an 

area Predator Free Port Hills could 

focus their efforts on. 

a. How does this help the residential buffer and influence where PFPH should focus 

efforts? 

Orange lines indicate a gulley system, as identified in Figure 2. Similarly to Figure 

10, light and dark pink indicate high and low trapping density, while dark green represents 

the non-residential areas where trapping is known. As shown in Figure 12, dense clusters of 

households are trapped west of Hillsborough. Another cluster is near Heathcote Valley, with 

relatively dense trapping surrounding the Mount Pleasant Area. Several large non-residential 

trapping areas cover most of the gully systems above the buffer zone. However, there are 

some areas where the buffer is ineffective, particularly at the base of Hillsborough across 

households surrounding Alderson Avenue, the 

base of Port Hills Road between Hillsborough 
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limited gaps of household trapping occurring 

within those areas. There are large areas where 

non-residential trapping occurs, including the 

area between Sumner and Lyttelton and a few 

smaller reserves in the Redcliffs area. Barnett 

Park significantly contributes to the urban 

zone through its location within a gully. Most 

gully systems have a reasonable residential and non-residential trapping buffer. However, 

gaps are present, particularly near Taylor Mistake, Clifton (towards the coast), to the right of 

Moncks Bay, and the area above Drayton Reserve.  

Figure 14 indicates a dense cluster of 

residential trapping throughout Governors 

Bay, particularly within the northern end. 

There is a large area where non-residential 

trapping is occurring, including below 

Governors Bay, all the way up the coast, and 

above Governors Bay. However, further 

exploration should consider the east face to 

identify if non-residential trapping is 

impacting this buffer. 

 Figure 15 shows a dense area where 

household trapping occurs in Westmoreland 

and Huntsbury; however, most other areas 

show sparse trapping efforts. There is limited 

non-residential trapping within the area, with 

Figure 13: Point density visualisation of the 

residential trapping buffer efficacy across 

Mount Pleasant and Sumner 

 

Figure 14: Point density visualisation of the 

residential trapping buffer efficacy across 

Governors Bay 

Figure 13: Point density visualisation of the 

residential trapping buffer efficacy across 

Westmorland 
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