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1. Executive Summary 

   1.1 Research Question

How do extreme hydrological events impact the 

salinity distribution and the possible effects on 

inanga habitat in the Avon River, Lake Kate 

Sheppard and Travis Wetlands? 

    1.2 Research Context 

Lake Kate Sheppard is a man-made lake located 

within the residential red zone of Christchurch. 

This is an ecological corridor connecting the 

Avon River and Travis Wetlands. 

There is a significant quantity of research 

regarding inanga (Galaxias maculatus) 

although studies concerning the influence of 

abiotic gradients such as tidal and rainfall 

events are limited. 

The aim of this project is to determine how the 

saltwater interface is affected by extreme 

hydrological events which consequently will 

impact inanga habitat dynamics. 

     1.3 Summary of Methodology 

Qualitative Methods:  

Conclusions in relation to inanga behaviour and 

their spawning sites in Lake Kate Sheppard are 

derived from an extensive literature review. 

Also collected was information regarding the 

characteristics of a typical inanga habitat, and 

the potential ramifications this habitat could 

face in the future, due to both anthropogenic 

and natural factors. 

  

 

 

Quantitative Methods:   

 An automatic weather station and current meter 

were utilised to measure the extent of rainfall 

and tidal events respectively, whilst CTD 

loggers were positioned in the water providing 

constant measurements for both events. 

1.4 Key Findings 

 A clear correlation was found between 

changes in conductivity and the 

occurrence of hydrological events. 

 Inanga were observed in Travis 

Wetlands past previous known extents. 

1.5 Limitations 

 Short research timeframe 

 Rainfall forecasts were often unreliable 

 Equipment set-up error 

 Equipment malfunctions 

1.6 Future Research 

A longer research timeframe should be 

considered to observe long term patterns and 

trends. This can include water quality testing, 

bathymetry comparisons and the establishment 

of a biomonitoring programme. Further 

investigation into inanga spawning should also 

be undertaken as their distribution has changed 

temporally at this site.  
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on the possible rainfall that could occur at Lake 

Kate Sheppard. Rainfall is a vital factor in our 

investigation as it can impact conductivity. 

Other meteorological aspects that were 

measured include: wind speed, wind direction, 

pressure, temperature and relative humidity. 

These were not analysed as they did not 

influence the relevant lake characteristics 

related to our experimental design.  

4.4 CTD Logger 

Conductivity, temperature and depth was 

measured in the Avon River, Lake Kate 

Sheppard and Travis Wetlands using a Solinst   

level logger model 3001 (appendix 5).  These 

devices simultaneously collected data in ten 

minute intervals.  The position of each of these 

loggers is displayed in appendix 1. The loggers 

were subtly placed in close proximity to the 

bank to mitigate tampering from the public. The 

loggers were additionally placed in a position 

that was assumed to be deep enough for the 

logger to remain below water even in low tide 

events. 

4.5 Barometer 

Air pressure was measured on the bank of Lake 

Kate Sheppard using a Solinst Barologger 

model 3001 (appendix 1).  This device   

measures atmospheric pressure fluctuations 

determining the amount of air pressure that is 

above the lake water level.   The barometer was 

attached to the side of a tree hidden in the 

riparian vegetation to mitigate public 

disturbance (appendix 6). The specific 

barometer data is not included in our results as 

it was used to correc
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5.2 Tidal Chart 

 

                                                                                                                                                                      

Figure 2: Lyttelton tide forecasts from the 27/07/2016 to 06/08/2016. Copyright 2016 by NIWA.  

The tidal chart provided by the 
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5.4 Automatic Weather Station  
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   5.6 Temperature 

Figure 6: Average daily water temperature recorded from the Avon River with a Solinst level logger 3001.   

 

Figure 7: Average daily water temperature recorded from Lake Kate Sheppard with a Solinst level logger 3001. 

                                                                                                                                                                                 

Figure 8: Average daily water temperature recorded from the Travis Wetlands with a Solinst level logger 3001. 

Average Daily Temperature Of Water In Travis Wetlands   
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Figure 6, 7 and 8 demonstrate the trends of the average daily water temperatures within the Avon River, 

Lake Kate Sheppard and Tr
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Figure 11: Level of conductivity in Lake Kate Sheppard and Travis Wetlands during a significant rainfall event 

occurring on the 25th, 26th and 27th of August during an eight day period, from the 24/08/2016 to the 31/08/2016.  

Figure 9, 10 and 11 display the impacts that a significant rainfall event has on the water temperature 

and the conductivity in Lake Kate Sheppard and Travis Wetlands. By examining this data over an eight 

day period, changes to the hydrology during rainfall events can be inspected in depth.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12:  The depth was recorded by a Solinst level logger model 3001 at Lake Kate Sheppard between 

29/08/2016 and 5/09/2016, during this period no rainfall occurred. The extent of the peaks and troughs can be 

attributed to high and low tides at the experimental site. 

 

 

 

Water Depth in Lake Kate Sheppard 

Lake Kate Sheppard 







14 
 

No rainfall was recorded over the period shown 

in figures 12 and 14 resulting in any variations 
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sites of inanga could subsequently be affected 

as sea level rise occurs and rainfall intensity 

increases (Knap et al., 2008)

7. Limitations 

 With Christchurch receiving 
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Further concise research into the area is 

necessary to comprehensively examine the 

dynamic relationships that were established 

between extreme events, inanga and our 

experimental site, to the fullest extent. 
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12. Appendicies  

 

Apendix 1. Map of the experimental site including the Avon River, Lake Kate Sheppard and Travis 

Wetlands. This shows the location of all the equiptment that was used in the field.  
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Appendix 2. Trimble R8 survey grade 

GNSS placed over a LINZ geodetic 

survey mark.  

Appendix 3. Valeport 106 current meter 

was set up at the Lake Kate Sheppard 

culvert. In ten second intervals, the water 

velocity (m/s) and direction of water flow 

was recorded. 

 

Appendix 4. The Onset Hobo H-21-001 

portable Automatic Weather Station measured 

rainfall data.  

 

 

Appendix 5. The Solinst level logger 

3001 used to measure conductivity, 

temperature and depth at 10 minute 

intervals. 
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Appendix 6. The Barometric logger Solinst 

Barologger model 3001 measured air 

pressure. This was hidden amongst the 

riparian vegetation 

 

 

 

 


