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Background and Introduction 

 

The Department of Conservation (DOC) have engaged Riverscape Enhancement 
Consulting to assist with delineation of potential Inanga spawning habitat in the 
Waimatuku Stream.  

Inanga spawning is associated with parts of the riverscape which are subject to 
tidally varied water height and/or elevated salinity. Within these reaches of the river 
eggs are laid in the riparian vegetation toward maximum high-water levels often in 
the vicinity of the upstream extent of salt water influence. Larvae are then 
transported downstream toward the estuarine or coastal habitat where they grow 
until traveling upstream into freshwater habitat as ‘whitebait’.   

Inanga spawning habitat delineation in the memo is based on conductivity and water 
level data collected at five-minute intervals at five sites in the Waimatuku Stream. At 
each site a pair of conductivity/Temperature and water pressure/level data loggers 
were deployed, and one ambient atmospheric pressure logger was deployed on the 
18th of February 2025 by Department of Conservation staff at various locations within 
the Waimatuku stream as illustrated in Figure 1. Loggers recorded data from the 20th 
of February until data storage was full (26 April for Conductivity and 7th May for 
Water Level). Data collection included two spring high tide events occurring in early 
March and April (Figure 2). Data loggers were retrieved by Department of 
Conservation Staff on the 19th of May 2025, a Riverscape Enhancement 
representative was in attendance. 

 

Water Level 

Analysis of the water level data sets indicates that tidal fluctuations in water level 
occurred at sites: five (Most downstream); four (Corner); and three (Gowan Lea 
farm). There was no evidence of tidal influences on water level at sites one or two. 
The presence of tidal fluctuations in the water level data suggests that the upstream 
extent of tidally influenced water level fluctuations is located between site three and 
site two, i.e downstream of the Rance Rd. Bridge site and upstream of the Gowan 
Lea Farm site, illustrated in green on Figure 1.0.  

At site five (the most downstream site) tidal like water level fluctuations were 
observed throughout the monitoring period, however there were two periods in 
March and April where tidal fluctuations were not apparent (Figure 4). One of these 
occurred around the 19th to 24thth of March and coincided with an increase in 
freshwater discharge (Figure 3). The increase in freshwater discharge may have 
suppressed tidal influence for a short period of time. The second occurred around 
the 20th to 22nd of April during neap tides. Collectively suggesting that freshwater 



flows in excess of approximately one cubic meter per second may have the potential 
to temporarily suppress tidal influence. It is likely that the effect is dynamically related 
to the tide size, estuary mouth sand bar conditions and magnitude of stream flow. 
However, there is limited evidence available to corroborate, and investigations of 
relationships stream flow were beyond the scope of this memo. 

 

Timing of Waimatuku Stream High Water level  

During the spring high tides occurring between the 1st and 4th of March, at site three, 
the most upstream site with tidal influence, the time of maximum high-water level 
was tide between 25 and 38 min after the Bluff high tide (Figure 2 and Figure 8.) 

 

Conductivity 

Analysis of conductivity data indicates a regular sinusoidal saline influence at site 
five (Figure 5) however with several periods of more brackish conductivity lasting 
periods of around 10 days. There is a periodic saline influence at site four, with 
maximum values at both sites of c.a. 35,000 uS/cm. At site four maximum recorded 
conductivity coincided with the spring high tides between the 1st and 4 of March. At 
site four during the spring high tides between the 1st and fourth of April a maximum 
conductivity of c.a. 35000 uS/cm indicating a strong periodic saline influence from 
upstream tidal ingress.  

At site three a maximum conductivity of c.a. 4,000 uS/cm occurred coincidental to 
the early March spring high tides. Similar magnitude saline influence was not 
observed during the early April spring high tides at site 3.  

At sites one and two conductivity values were typically around 350 us/cm, indicating 
that sites one and two are upstream of the salt wedge and comprise of freshwater. 
There are intermittent peaks in conductivity at site 2, these may indicate short 
periods of concentrated runoff contribution to the stream or sensor error. 

 

Upstream extent of tidal influence and Salt Wedge 

From the combination of water level and conductivity data collected over spring high 
tides during March and April of 2025, the upstream extent of tidal influence and the 
salt wedge appears to sit in the 1km stream reach between sites two and three. The 
approximate location is illustrated on the site map in Figure 1. 

 



Recommendations and Summary 

The sensor deployment has confirmed:  

 The approximate location of the salt wedge to be within a 1km reach between 
sites 2 and 3.  

 The timing of spring high tides in the Waimatuku Stream to be approximately 
30min after the Bluff high tide.  

The location of the salt wedge could be further refined by:  

a) Follow up deployment of the five loggers at equal 200m spacings along the 
stream reach or  

b) Undertaking a longitudinal survey during spring high tide(s) using a hand held 
conductivity meter.  

Further refinement of the salt wedge locations may be helpful to increase the 
efficiency of searching for and counting of eggs or the deployment of resources to 
enhances the quality of spawning habitat or pest control efforts to reduce mortality.  

 



 

Figure 1. Site locations 1-5 (yellow flags) and approximate location of the upstream tidal water level influence and salt wedge (green line) between sites two and three. 



 

Figure 2 LINZ tidal times and heights, with spring tides highlighted. Taken from the New Zealand Nautical Almanac. Bluff is 
the primary port. Secondary tidal locations for Riverton t-55min and New River Entrance t-22min suggest the Waimatuku 
high tide will occur approximately 30 min prior to high tide at Bluff. 
https://www.linz.govt.nz/sites/default/files/doc/hydro_202425-almanac_full-nautical-almanac_pdf.pdf 



 

 

Figure 3 Environment Southland Flow data for the Waimatuku at Waimatuku Township Road 15 February 2025 – 11 May 2025 

  



 

Figure 4 Site 5 Water Level record 

  



 

Figure 5 Site 5 Specific Conductance record. 

  



 

Figure 6 Site 4 Water Level 



 

Figure 7 Site 4 Specific Conductance 

  



 

Figure 8 Site 3 Water Level 

  



 

Figure 9 Site 3 Specific Conductance. N 

  



 

Figure 10 Site 2 Water Level. 



 

Figure 11 Site 2 Specific Conductance. 

  



 

Figure 12 Site 1 Water Level 

  



 

Figure 13 Site 1 Specific Conductance. 


