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 2. Introduction  
 

Cass Bay is situated on the northern side of Whakaraupō/Lyttleton Harbour, southeast of 
Christchurch City (Figure 1) and is a place of significant cultural value and heritage for local Māori 
(Te Hapū o Ngāti Wheke et al., 2018). Cass Bay catchment land cover can be considered stratified, 
with steep pastural land above coastal residential development, and the 



   

 

   

  

https://earth.google.com/web/


   

 

   

 

runoff by 200-500 percent (White & Greer, 2006). High quantities of stormwater run-off can 
negatively influence macroinvertebrate communities by flushing away food resources and 
introducing nutrients. Additionally, streams can also be polluted by higher loads of road particles, 
metals, nutrients, pesticides, and microplastics (Wang et al., 2011; Dent et al., 2023). Importantly, 
the interconnectivity of waterways exacerbates the issues that urbanization imposes (Wang et 
al., 2011).  

 

3.2. Macroinvertebrate Index  
The biological diversity of streams and moving freshwater bodies is strongly influenced by land 
use, both within the river's immediate vicinity and higher in the catchment. Freshwater 
ecosystems around New Zealand are built on the presence of macroinvertebrates (small insects 
that form the base of the aquatic food chain). Multiple studies support the claim that 
macroinvertebrates are an accurate indicator of the health of a freshwater ecosystem due to the 
tolerances (or intolerances) of certain species to pollutants. 





   

 

   

 



   

 

   

 

chemistry variables, whilst RHA parameters for each site were summed to give a total habitat 
condition score.   
 

Figure 2. 
Sampling site locations for Steadfast stream (S) and the second unnamed stream (U) in the lower 
and mid Cass Bay Catchment. 

 

Note. Figure retrieved from Google Earth. (2023). Google Earth. https://earth.google.com/web/ 
 

4.2. Macroinvertebrate Community Index (MCI) 
Every known species of macroinvertebrate in New Zealand is assigned a value, indicating the 

species’ tolerance to pollutants. This is known as the macroinvertebrate community index. The 

MCI is commonly used as a proxy for indicating stream health, where the presence or absence of 

certain indicator species provides insight into the level of pollution within the aquatic 

environment (Stark & Maxted, 2007). Kick-net sampling was undertaken following the method 

proposed by Stark et al. (2001), as shown in Figure 3. Sites were tested starting from the bottom 

and moving to the top of the catchment to not interfere with the composition of downstream 

communities before they were sampled. Various habitat types were sampled including rifles, 

pools, and runs to accurately represent the entire site.  
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4.3. Rapid Habitat Assessment (RHA) 
The RHA is a complementary method of assessing the physical condition of the stream 
environment when carried out with macroinvertebrate sampling (Macneil & Holmes, 2021). It 
examines 10 individual parameters within the stream and riparian area for physical feature 
presence and percentage cover, necessary for healthy aquatic habitats.  
 
An RHA recording sheet was completed for each sample site, with an example completed RHA 
field sheet shown in Appendix 1. Observed sample sites were about 8–25 meters long and 
constrained by built features such as culverts and fences in the residential area. Due to the 
subjective nature of RHA scoring, the same group member completed each assessment to 
eliminate inter-user variability.  
 
Initial analysis of the RHA involved summing the 10 individual parameter scores to generate a 
habitat quality score for each of the six sample sites. The score then corresponds with the value 
range of four habitat condition classes (Table 1) provided by Macneil & Holmes (2021). This 
qualitative output provides a simple indication of the state of the observed physical habitat at 
each site.   
 

Table 1.  

Rapid Habitat Assessment Value Range and Corresponding Condition Classification.  
 

RHA Habitat Condition Class RHA Score 

Excellent 76 - 100 

Good 50 - 75 

Fair 25 - 49 

Poor 0 - 24 

 
Note. Adapted from Macneil, C., & Holmes, R. (2021). Getting started: Ecosystem health 
monitoring for catchment groups. (Report No. 3704). (https://www.cawthron.org.nz/wp-
content/uploads/2022/01/Getting-started-ecosystem-health-monitoring-for-catchment-
groups.pdf). 
 
 

4.4. Water Chemistry  
Water chemistry testing was carried out at all sites to determine water quality. Turbidity was 

tested with a turbidity test kit measuring the fine particles within a water body using 

nephelometric turbidity units (NTU). The pH, specific conductivity and dissolved oxygen testing 

were carried out using a handheld water quality meter 

https://www.cawthron.org.nz/wp-content/uploads/2022/01/Getting-started-ecosystem-health-monitoring-for-catchment-groups.pdf
https://www.cawthron.org.nz/wp-content/uploads/2022/01/Getting-started-ecosystem-health-monitoring-for-catchment-groups.pdf
https://www.cawthron.org.nz/wp-content/uploads/2022/01/Getting-started-ecosystem-health-monitoring-for-catchment-groups.pdf




   

 

   

 

 

Table 3. 
Rapid Habitat Assessment score results and corresponding habitat quality 
classif



   

 

   

 

Table 4. 

Water Chemistry results for all sites, showing values of temperature, dissolved oxygen, specific 
conductivity, pH, and turbidity.  

Site Temperature (°C) Dissolved O2 (mg/L)  
Specific Conductivity 
(mS/cm) pH 

Turbidity 
(NTU) 

S1 11 10.7 271 7.6 25.4 

S2 11 10.1 261 7.3 14.6 

S3 11.5 10.5 234 7.2 

 



   

 

 



   

 

   

 

8. Conclusion 
 

In summary, stream health in Cass Bay varies between measures. MCI results show all sites are 
likely within the range of probable moderate pollution, whilst specific conductivity was the only 
water chemistry parameter outside of recommended values. RHA results show all sites are within 
either the ‘good’ or ‘fair’ habitat range. However, each method is not representative of the entire 
aquatic environment alone and must be looked at holistically.  
 
Our findings contribute to the overall picture of the stream health in Cass Bay and the wider 

Lyttleton area and are therefore beneficial to all communities involved. The key purpose of the 

Whaka-Ora, Healthy Habor plan is to ensure that Whakaraupō is nourished, abundant, and 

interconnected. Our project contributes meaningful data as it provides more comprehensive 

information regarding stream health 23(th)6(e )-25(o)6(n)4(ly)-3( )] TJ
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10. Appendices 

Appendix 1. Example completed RHA field sheet. MacNeil & Holmes, 2021.  
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