








2.2 Significance of research  



  
Figure 2: Map illustrating the study area (Avon-







 

Figure 3: Sediment sampling locations taken from the Avon-Heathcote estuary margins. These 

sampling locations are categorised as ‘Spit’ (right), ‘Bexley’ (top), and ‘Ferrymead’ (left), which 

includes the Charlesworth reserve.  

 

5.2 GIS Methods and Analysis  
To fill in the gaps in our soil data set, we used open-source LiDAR data from S-Maps to create three 
maps that depicted soil depth, soil texture and soil order respectively. There is a relatively small area 
to the South of the Estuary for which data is absent despite our best efforts.   
  
After loading the soil texture data into ArcGIS pro, we clipped it to show only our area of interest 
(the Avon Heathcote Estuary Margins). We then used the symbology toolset to display each feature 
as a unique value. Each texture value (loamy, peaty, clayey or sandy) was given a color, producing a 
map depicting the different soil textures surrounding the estuary. This process was then repeated 
for the soil depth and soil order data sets.   

 



(assuming 1m of sea level rise and an additional 1.2m of high tide). We used this information to 
create a map showing the new high-tide, mid-tide, and low-tide zones. We then overlayed this data 
with the soil texture, order and soil depth data to create suitability maps that account for the 
different species of crab’s preference for different tidal zones.  
  
Finally, we added a data set containing polygons of all the buildings surrounding the estuary and 



 

Figure 4: Graph showing the predominant sediment particle size at Bexley  



 
Figure 5: Graph showing the predominant sediment particle size at Ferrymead and Charlesworth 

reserve    



 

Figure 6: Graph showing the predominant sediment particle size at the South New Brighton Spit  



 
Figure 7: Possible mud crab distribution in the Avon-Heathcote estuary based on sediment particle 

size analysis. This shows that H. crassa and H. hirtipes can inhabit all estuary margins. However, H. 

whitei can only inhabit the Spit.   

 

6.2 GIS results  



 

Figure 8: Suitable Sediment for Hemiplax hirtipes based off its preference for soft, muddy, and 

waterlogged soil 

 

 



 

Figure 9: Suitable Sediment for Helice crassa based off its preference for solid sediments. 



 

Figure 10: Suitable Sediment for Halicarcinus whitei based off its preference for soil textures no less 

than fine sand. 

However, as estuary crabs, the tide is crucial to their lifestyles. The results of the spatial analysis 

(Fig.11) show that the new tidal limits will extend well into the Christchurch suburbs of Ferrymead, 



 

 

Figure 11: New Tidal Limits based on 1m sea level rise predictions 



 

Figure 12: Suitable Habitat for Hemiplax hirtipes. This suitable habitat was determined using H. 

hirtipes preferences for waterlogged sediment in the lower intertidal zone with a depth of at least 6 

cm, excluding all clay sediments that clog 



 

Figure 13: Suitable habitat for Helice crassa. Suitability was determined using H. crassa’s preference 

for soild mud in the high tide zone with a depth of at least 7 cm. 



 

Figure 14: Suitable habitat for Helicarcinus whitei. Suitability was based on H. whitei’s requirement to 

have soil texture no less than fine sand with a depth of at least 6 cm and its preference for the mid 

tidal zone.  

  



7. Discussion 

7.1 Findings  
Our results from the sediment analysis suggest that based on particle size H. hirtipes and H. crassa 
could be found at all locations that we sampled (Fig.7). It also revealed that based on particle size, H. 
whitei could only be found at the South New Brighton Spit (Fig.7). All analysis of particle size was 
only conducted within the estuary and did not include the margins.   
  
Building on our results from the sediment analysis, Our GIS findings suggest that the Ihutai Avon-
Heathcote Estuary margins have habitat suitable for mud crabs. We determined that substrate is not 
a factor limiting suitable habitat, but that infrastructure and tides could be. We have also considered 
options for movement of mud crabs to suitable habitat.  

 

Tonkin&Taylor Ltd (2013) investigated inundation of the Avon-Heathcote Estuary. They modelled 
rising sea levels and extreme flooding events. Their results show that much current mud crab habitat 
will be subject to an increase in inundation frequency, with many areas becoming permanently 
inundated. The aim of our project was to determine whether the margins of the Ihutai Avon-
Heathcote estuary were suitable for mud crab retreat in the face of climate change and 1m sea level 
rise. We reviewed literature to determine habitat preferences and physiological requirements of 
three different study species and used this information as a basis on which to build our 
recommendations of suitable locations for mud crab retreat.  We then undertook our own research, 
analysing the substrate of the estuary and using GIS analysis to build a picture of the 
geomorphological and spatial characteristics of the estuary. By combining these two aspects we 
have determined that sections of the estuary margins are suitable for mud crab retreat.   

 

We have identified areas (Fig.12, Fig.13, & Fig.14) that based on slope, tidal zone, sediment, and lack 
of buildings are suitable for mud crab habitation in the event of a 1m sea level rise. Noticeably 
absent from our calculations are salinity measurements, which we have chosen to exclude. Both H. 
crassa and H. whitei 



Spidalieri (2020) suggests management options for the conservation of coastal ecosystems include 
the restoration/enhancement of existing coastal communities or the facilitation of their landward 
retreat. We recommend Bexley as an area for consideration as it is one of the larger areas of suitable 
habitat and caters to all species-specific requirements.  

 

We acknowledge that getting to the suitable habitat we have indicated is another challenge for mud 
crabs entirely. Options for this include translocation or building a corridor to allow mud crabs to 
migrate naturally. Borchert et al. (2018) indicates that the establishment of migration corridors are 
essential to facilitate the landward migration of estuarine species, particularly if the surrounding 
estuarine margins are highly urbanised.   

 

Tonkin&Taylor Ltd (2013) suggests that landward migration potential for coastal communities 
depends on the availability of surrounding land. Our results show that the availability of suitable 
mud crab habitat is limited but present. This makes the sustainability of mud crabs in the face of 
climate change promising.   
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