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Introduction

The North Canterbury Fish & Game Council has been closely monitoring sea-run Chinook salmon 
returns for 24 years. Estimates of annual salmon returns consist of combining the number of salmon 
that reach their spawning streams, angler catch and returns to hatchery facilities such as Silverstream 
and the Fish & Game managed Montrose and Peacock Springs hatcheries. The salmon monitoring 
program in North Canterbury remained unchanged last season. All of the key spawning streams were 
monitored and a number of secondary streams had one off spawning counts carried out around the 
peak of the spawning run (see appendix 5 for a description of the key spawning streams). Monitoring 
efforts have primarily been focused on the Rakaia and Waimakariri rivers, as angler catch data is 
more reliably gathered on these two rivers, sampling approximately 15% of the licence holder 
database each season.

Data gathered from this monitoring is more of a snapshot in time (only eight generations, based on 
the average of salmon spawning at age three years) and graphs of salmon runs look similar to what 
you would expect a share market graph to look like. The figures suggest we are at the bottom of a 
natural cycle and runs should start to improve over the next few years. Previous returns show that 
small runs the size we have seen in recent years often generate good returns three years later. 
These good runs in turn often then generate the poor runs similar to those we have recently 
experienced and fishery managers are of the firm belief that salmon returns are determined to a large 
extent by environmental factors at sea. 

There are many factors that need consideration when trying to manage the salmon fishery many of 
which are very emotive topics for passionate anglers, and management decisions require an adaptive 
approach, which over time, should ensure long term sustainability of the salmon fishery. Predicting 
salmon runs based on past returns and forming management decisions around these predictions are 
still beyond our abilities.

Fish & Game believes that the current slump in salmon returns is natural and will only be of limited 
duration. However, it is difficult getting anglers to accept this. At present, anglers’ perceptions of Fish 
& Game’s response to the declining salmon numbers is improving due to an increase in enhancement 
work which has occurred over the last decade. This work includes smolt releases from the Fish & 
Game managed Montrose hatchery in the Rakaia Gorge, and Silverstream and Peacock Springs 
hatcheries in the lower Waimakariri River. The involvement of help by clubs and volunteers also 
reinforces and maintains the essential ownership and establishing the long term values required by 
anglers to manage the salmon fisheries. 

Preserving the pristine state of our spawning streams is also critical to the ongoing sustainability of 
our nationally significant salmon fisheries, and one of the key areas where Fish & Game can 
influence the health of the fishery.

This report includes previously reported information, along with historic management decisions made 
by North Canterbury Fish & Game, to give readers a background to how salmon have been and are 
now currently managed. 

Background

AUC (Area Under the Curve) vs Peak Count Spawning Escapement 
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All population surveys are a compromise between the effort expended and cost in sampling, and the 
necessary precision required for the estimate. Historically, the use of the AUC methodology was 
considered the most appropriate; as it was thought that more surveys resulted in a more detailed and 
therefore a more precise estimate. Under the AUC methodology, the main spawning streams in both 
the Rakaia and the Waimakariri River catchments were assessed using a program of five live fish 
surveys conducted from a helicopter. The results from these counts were fed into a model developed 
by NIWA and estimates of the total number of spawning salmon were obtained. The model works by 
plotting live fish counts on a curve. The area under that curve represents the total fish days for that 
spawning stream. An estimate of the number of fish that reached the spawning streams is obtained 
by dividing the total fish days by an estimate of the average residency time of an individual salmon in 
the spawning stream, RT (the average time a salmon spends in the aerial count reach of each 
spawning stream before it dies or leaves the stream).

However, there is a significant area of weakness in this methodology, in that it has to use an estimate 
of the average RT for salmon in each tributary. This RT is used as a guide to space the aerial counts, 
and as a parameter in the AUC model to account for any double counting or under-counting of fish. 

The estimates of RT that have been used for each stream are based on historic observations from 
trap research, where salmon entering a trap were tagged, released above the trap, and foot counts 
used to recover carcasses each day. This research showed that on average, the salmon spawned 
and died after two weeks.  However, observations by NCF&G (North Canterbury Fish & Game) staff 
suggest that this trap RT figure is likely to be an under-estimate of the true residency time, under 
normal conditions when salmon migration into a stream is not impeded by a trap. 

Observations suggest that the actual RT may be double the trap estimate, which would mean that the 
actual spawning escapement has been only half what has previously been estimated using the 
calculated two week RT. In contrast with AUC, a Peak Count only requires one survey and its primary 
potential error appears to be limited to missing the ‘peak’ of the run. Because there is no risk of 
double counting, the Peak Count method has the potential to provide data that better reflects the true 
spawning population, at a significantly reduced cost. See Appendix 1 for the 2016 aerial count salmon 
numbers in each stream.

Each spawning stream has a slightly different pattern to the timing of spawning. The Rakaia spawning 
streams typically experience their peak salmon numbers two weeks ahead of Waimakariri streams. 
Including the NIWA calculated RT on the Glenariffe Stream, there are five North Canterbury streams 
which were studied in an effort to calculate RT. These are the Hydra Waters with 14.67 days, Double 
Hill Stream 13.95 days, Glenariffe Stream 18.5 days (recalculated up from 10 days using NIWA trap 
data), Poulter River 21 days and Winding Creek 15.42 days. The streams which have not been 
trapped were given an average RT of the trapped streams of 16.7 days.

Below is an example of how different RT’s affect reported salmon spawning calculations, and is 
typical of observations seen in a number of spawning streams. The first aerial count in the Hydra 
Waters is carried out in late March. There were an estimated 500 salmon congregating in a series of 
pools below the start of the counted spawning area and 100 in the counted area. Two weeks later in 
mid-April during the second count, there were 400 in the count reach and 200 in the pools below, with 
no sign of any dead salmon carcasses in the count reach or below. Two weeks later in late April/early 
May during the third count, there were 600 salmon in the counted reach, with no salmon left in the 
pools below and still no sign of carcasses either in the spawning reach or below. Two weeks later in 
mid-May during the fourth count, there were 400 salmon in the count reach and a number of 
carcasses both in the stream and below the counted reach. Two weeks later at the end of May or 
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early June during the fifth and final count, there were only 100 live salmon in the count reach with 
many carcasses visible throughout the stream. 

With a RT of 14.67 for the Hydra Waters, the AUC model calculates over 1,600 salmon spawned in 
this stream in the above scenario, as the RT used is very close to the period between aerial counts. 
This effectively means that the AUC model assumes that every two weeks, different salmon are being 
counted to those seen in the previous count, as on average, the salmon seen in the flight two weeks 
earlier are assumed and calculated to have all died or left the stream. Therefore it is critical that 
accurate RT’s are calculated and used. For example, if a RT of 28 days had been found in the Hydra 
Waters, there would have only been around 8-900 salmon calculated, a more realistic total number of 
salmon likely to have spawned. The RT used therefore has a significant effect on the percentage of 
salmon that are calculated as being caught by anglers. 

Methods

The accuracy of the reporting of salmon spawning escapement and catch estimates, is affected by 
the methods used to interpret these counts, specifically the relationship between individual salmon 
aerial count data and the proportion of the run this represents compared with angler catch. 

A. Spawning Escapement

The key spawning streams in both the Rakaia and the Waimakariri River catchments were assessed 
using a helicopter around the time of the average historic peak in salmon spawning numbers 
observed during AUC observations. Salmon generally arrive at the entrance to the spawning streams 
in reasonable numbers towards the end of March, with the runs tapering off around mid-May, and by 
mid-June, very few live salmon are left, although isolated runs of salmon have been reported 
spawning as late as August.

Generally, the Rakaia salmon numbers reach their peak in the spawning streams at the beginning of 
May, the Hurunui and Waiau rivers the second week of May and the Waimakariri River the third week 
of May. When only a single trend count is carried out at peak spawning time, a greater section of river 
is counted to ensure any salmon waiting below the traditional spawning reaches are accounted for, as 
well as counting all carcasses. Historically during peak counts, very few dead salmon are usually 
observed. 

The Peak Count method relies on the rivers being clear enough to count salmon from a helicopter, 
with most seasons seeing a number of delays to scheduled flights due to discoloured waters following 
heavy rainfall in the Southern Alps. The 2016 season was no exception and the early May Peak 
Count planned for the Rakaia River was carried out slightly earlier than planned on the 13 th April, 
following observations of a number of carcasses and well advanced decay in live salmon during aerial 
counts in the Rangitata River by CSI staff earlier that week. Unfortunately, the main stem of the 
Rakaia was still discoloured from the previous fresh. Because of this, salmon accumulating below the 
spawning reaches were not able to be counted, however it is likely there were very few and the peak 
of the run had already occurred. 

There are some salmon that are not seen in our surveys, either by spawning in areas unknown to us, 
or typically where very small runs occur to justify the cost of aerial counting, but the number of these 
is believed to be minor. The reliability of our total run estimates is more significantly affected by the 
accuracy of our angler catch survey and peak spawning estimates, rather than a failure to count 
every last salmon that spawns. 
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All of the key spawning streams were intensively monitored and a number of secondary streams had 
one off spawning counts carried out at the peak of the spawning run. Runs in the secondary 
spawning streams are not monitored as intensively as primary streams, as their overall contribution to 
the total run is usually minor and this was very apparent in last season’s observations, with the vast 
majority of salmon spawning in the primary streams, although the number of salmon in these 
secondary streams followed similar trends to the primary streams, with significant decreases to that 
seen over the last decade. 

The timing of the Waimakariri Peak Count on the 17th May appeared to be near perfect, with many 
salmon observed both spawning and congregating below the spawning streams, with very few dead 
salmon observed, and a flight for some distance downstream from each of the spawning streams 
showing no further salmon heading upstream. Visibility in the mainstem of the Waimakariri River was 
clear.     

To calculate the annual total trend count for the Rakaia River, the peak aerial count data from all 
streams in the catchment was added to the aerial observations by Central South Island Fish & Game 
(CSIF&G) staff for Mellish Stream and the total salmon returning to the Montrose hatchery. To 
calculate the annual total trend count for the Waimakariri River, the peak aerial count data from all 
streams in the catchment was added to the total returns to the Silverstream and Peacock Springs 
hatcheries.

Historical peak aerial count data for each stream cannot be used to compare the new Peak Count 
data. AUC count data does not give a true representation of the total numbers present at that time, as 
there would usually still be a significant number of salmon waiting below the spawning reaches, along 
with a small number of spent carcasses that were not traditionally recorded, and therefore not 
included in the historic data.

Observations over the last 15 years indicate that the salmon observed in, above and below the aerial 
count reaches during the peak counts, account for a majority of the spawning salmon in the rivers 
each year, and there are usually very few carcasses observed at this time. Calculations indicate that 
the historically reported AUC spawning numbers are likely to be around 1.5 x the number seen on the 
Peak Count. Using this multiplier for calculating comparable spawning numbers in each stream, the 
graphed results look very similar to the historically reported results using the AUC model. 

The Waiau and Hurunui aerial Peak Count was planned for the first available day after the Rakaia 
count, given the advanced timing of the spawning, and occurred on the 21st April. Data from these 
Peak Count flights has historically been used with similar weight for advocacy purposes, as the 
comprehensive data from the AUC method of five flights for the Rakaia and Waimakariri rivers. The 
total run is not calculated for the Hurunui or Waiau Rivers, as the angler catch phone survey does not 
sample enough anglers who caught salmon from each of these rivers, to provide a sufficiently precise 
statistical extrapolation when calculating the total number of salmon caught. 

B. Angler Salmon Catch

A phone survey was carried out with 1,901 randomly selected North Canterbury licence holders (adult 
whole season, principal family member, and complementary) to calculate the number of salmon that 
were caught from each river. An additional survey was also carried out on 400 of 458 ‘expert’ anglers, 
(identified as having caught one or more salmon in previous seasons) which had been removed from 
the random database. The survey results were then analysed and the results extrapolated to include 
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all licence holders in the region. An estimate of the total salmon catch in each river by North 
Canterbury licence holders was then calculated.

In the survey, it is important that salmon kept or killed are recorded separately and all anglers who 
caught salmon were asked, “Did you intentionally release any of the salmon you caught, and if so, 
how many in each river?” Additionally, those anglers who caught salmon were asked “Did you notice 
whether any of the salmon you caught were Adipose Fin-Clipped, and if so, how many from each 
river?” The full questionnaire can be found in Appendix 2.

A similar survey conducted by CSIF&G provided data on the number of salmon caught by their 
anglers in North Canterbury rivers. This data is combined with harvest figures from the NCF&G 
survey to give a total for angler salmon harvest in the region’s main salmon rivers. The CSIF&G 
survey also asks the “release” and “fin-clip” questions as above, however the data for this report has 
been analysed using NCF&G licence holders catch figures only.

The significantly increased sampling effort that would be required to obtain precise catch estimates 
for the Hurunui and Waiau cannot be justified financially. Unfortunately, this means that estimates for 
these rivers can be highly influenced by the harvest data of only one or two anglers, as appears to be 
the case this year for the Hurunui River angler catch. Whilst the estimate of angler catch varies from 
year to year, actual angler harvest and spawning numbers in these two smaller fisheries will more 
likely follow trends similar to the larger Waimakariri and Rakaia rivers. 

Results

A. Rakaia River Returns

The AUC historic total run has been calculated using the 1.5 multiplier of the Peak Count, and from 
the graph below, the total run in the Rakaia was the lowest seen in over a decade. See Appendix 1 
for counts on each spawning stream, and Appendix 3 for comparisons between methods.
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B. Waimakariri River Returns

Most Waimakariri anglers perceived last season as a poor salmon fishing season, even when the 
percentage of salmon returning to the Waimakariri River and caught by anglers was 56%. As with the 
Rakaia, the angler catch and total run in the Waimakariri was the lowest seen in over a decade The 
Peak Count total run has been estimated by multiplying the Peak Count by 1.5. See Appendix 1 for 
counts on each spawning stream, and Appendix 3 for comparisons between methods.
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C. Peak Count vs Traditional AUC Methodology

The graph below shows what percentage the Peak Count calculated total run is, of the historically 
calculated AUC total run, for the Rakaia & Waimakariri rivers. This ranges from around 65% in the 
Rakaia to 90% in the Waimakariri, but is trending up as the Peak Count method is refined each year. 
The Peak Count method is likely to lead to a further reduction in this difference in future years, as 
carcasses and salmon below the spawning reaches are now also included in the Peak Count figures, 
which had not previously been included.

One of the main differences between the two methods is the resulting effect the Peak Count 
methodology has on the reported angler harvest, as a percentage of the total run, with calculations 
showing the Peak Count average angler harvest, 10% higher than reported using the AUC method, at 
well over 60% in the Waimakariri River. However even with this increased level of angler harvest, the 
fishery still appears to be robust and sustainable. 
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D. Angler Catch in the Rakaia & Waimakariri Rivers

The Waimakariri and Rakaia rivers had a large decrease in angler catch numbers over the previous 
season and the lowest seen in over a decade. Both these rivers have also shown similar trends in 
catch numbers over the last 13 years. The angler catch in the Rakaia River was 769 and in the 
Waimakariri River (including the Kaiapoi River) the angler catch was 1,077. A full table of results can 
be found in Appendix 4.
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The following graph shows the angler catch as a percentage of the total run in the Rakaia & 
Waimakariri rivers.

The margin of error for the angler salmon catch phone survey is calculated to be +/- 5%, at a 
confidence interval of 95% for the Rakaia & Waimakariri fisheries once a sample size of 5,000 or 
greater is reached, and improving the accuracy of the data is unlikely to change management 
decisions. 

E. Hatchery Releases

Last season was the 13th year salmon have returned to the Montrose hatchery from the annual 
release of 60,000 x 50g salmon smolt in July each year. It is assumed that the proportion of hatchery 
released salmon caught each season will be the same as that for the wild run salmon, therefore 43% 
of the Montrose released salmon returning to the Rakaia River, and 56% of the Silverstream released 
salmon returning to the Waimakariri River will have been caught by anglers. This brings the angler 
catch of Montrose released salmon to 16 and the total return of Montrose released salmon to the 
Rakaia River to around 37 salmon (21 hatchery and 16 caught). This equated to approximately 2% of 
the overall Rakaia salmon return. 

Similarly, this equates to an angler catch of Silverstream released salmon of 150, and a total return of 
around 270 salmon (120 hatchery and 150 caught) from an unknown number of salmon released. 
This equated to approximately 14% of the overall Waimakariri salmon returns. As well as the release 
of 30,000 salmon smolt by NCF&G, (reared at Peacock Springs hatchery before transporting them to 
Silverstream to imprint for one month before being released), an additional unknown number of 
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surplus commercial salmon were released at varying sizes and times throughout the year from the 
Silverstream hatchery.

In recent years, an additional 30,000 smolt have also been released from the Peacock Springs 
hatchery into the Otukaikino River, however we have no method of monitoring returns from this 
release, but assume lower returns to those seen at Silverstream, and as we have no data for this, a 
zero return has being reported. 

Many anglers would not have noticed whether the salmon they caught was fin-clipped, therefore 
specific questioning about fin clipped salmon in the angler survey is of no use to calculate total angler 
catch. However, it can be estimated from trap returns and angler catch statistics for the Rakaia River 
that anglers caught 43 percent of the Montrose salmon returning to the Rakaia River.
The graph below shows the percentage of the salmon run that was of hatchery origin, and shows the 
significance that hatchery returns can have on the total salmon returns and subsequent angler catch 
in years favouring survival of hatchery released salmon. The trend in harvest of hatchery released 
salmon between the Rakaia and Waimakariri rivers is usually similar, however last season saw a very 
low return to Montrose, subsequently changing this similar trend.
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F. Hurunui / Waiau River Salmon Returns

The annual aerial Peak Count of the Hurunui and Waiau rivers was carried out on the 21st April. The 
angler catch survey shows 454 salmon were caught in the Hurunui River and 121 in the Waiau River. 
The unusually high reported catch from the Hurunui River was calculated as a result of four anglers in 
the phone survey catching over ten salmon each, which results in a high extrapolated catch. 

The following graph show the similar trend observed between the Waiau & Hurunui in angler catch.
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G. Trends in Angler Catch Between the Four Main Rivers in North Canterbury

The following graph shows the trend in angler catch between the four main North Canterbury rivers 
each season. To show catch figures in this graph on a similar scale, Hurunui catch figures have been 
multiplied by five and Waiau figures by ten. This shows that the catch trend largely mirrors itself 
across all North Canterbury rivers each year. The accuracy of angler catch figures for the Waiau and 
Hurunui rivers has increased over the last three years following the change in the angler catch 
monitoring method, to include surveying all anglers each year that had caught a salmon in the 
previous five years. As discussed in “F” above, there is likely to be error in the Hurunui harvest figure, 
with the Hurunui angler catch significantly lower than reported, and in line with harvest trends from 
the Rakaia & Waimakariri rivers. Following these trends, the angler catch would be closer to 250 – 
300 salmon in the Hurunui River. Over time, this new survey method of classifying anglers previously 
surveyed with high harvest levels as “experts” and removing them from the random survey, will 
reduce the chance of anglers who have caught significant numbers of salmon showing up in the 
random survey, increasing the accuracy of the data. Note; the 2010 angler catch was calculated as 0 
in the Waiau, but likely followed a similar trend as other rivers with an estimated catch of around 100. 

H. Central South Island Region Salmon Returns

Salmon returns to the Rangitata and Waitaki rivers showed very similar characteristics to the North 
Canterbury rivers, with below average returns last season. The NCF&G angler catch survey 
calculated that North Canterbury anglers caught an estimated 123 salmon in the Rangitata River and 
47 in the Waitaki River. 
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I. Angler Catch in North Canterbury Rivers by Central South Island Licence Holders

Angler catch records from CSIF&G phone surveys show their anglers caught 54 salmon in the Rakaia 
River, 34 in the Waimakariri River, 6 in the Hurunui River and 1 in the Waiau River. Previous phone 
surveys indicate that very few salmon are caught in all but the two main North Canterbury Rivers by 
CSIF&G anglers and this is also true of this year’s surveys.

Discussion

All of the key North Canterbury salmon spawning streams were monitored and a number of 
secondary streams had one off spawning counts carried out at the peak of the spawning run last 
season. These secondary spawning streams are not as regularly monitored, as their overall 
contribution to the total run is usually minor and this was very apparent in last season’s observations, 
with the vast majority of salmon spawning in the primary streams. Not all spawning salmon are seen 
in the aerial surveys, either due to spawning in areas unknown to us, or spawning outside the 
monitored areas, but the number of these is believed to be minor. The reliability of the total run 
estimates is more likely to be affected by the accuracy of our angler catch survey and timing of the 
peak run counts, rather than a failure to count every last salmon in the rivers. 

Most North Canterbury salmon anglers experienced their poorest salmon fishing season in well over 
a decade during the 2015/16 season. There were no standout wild spawning streams in either the 
Waimakariri or Rakaia rivers, and both the angler catch and total run were markedly down on most 
previous poor seasons. The salmon fishing season appeared to start reasonably well with a number 
of salmon caught pre-Christmas, however numbers tapered off and the optimistically anticipated 
salmon run post-Christmas was poor, with very few salmon in the Rakaia and Waimakariri Rivers in 
March and April. Most Waimakariri anglers reported a below average year, with 1,077 salmon taken, 
while Rakaia anglers caught 769. As with the previous few seasons, when spawning numbers were 
calculated, these harvest numbers show increased angler success is at the expense of spawning 
escapement in the Waimakariri River, with only 861 salmon counted on the spawning grounds and 
returning to hatcheries, with the Rakaia showing a healthier spawning escapement of 1,035 salmon. 

Considerable staff time is spent each year ensuring sustainable environmental standards are 
included in local and regional plans, however many of the factors and variables that are likely to 
influence salmon survival in fresh water are beyond our control. These include variables such as 
increased water abstraction, ineffective fish screens and the long term degradation of habitat and 
water quality. Efforts to protect, enhance and restore habitats in and around high country spawning 
streams continues, in order to minimise some of the variables that are likely to have an influence on 
the freshwater stage of the salmon life cycle. In order to succeed with habitat restoration, we need to 
maintain a long-term perspective. Restoration and enhancement projects on these streams are going 
to be an ongoing process rather than a quick fix. 

Environment Canterbury and Fish & Game have almost completed a three year study, looking at the 
differences between various salmon spawning streams in the Waimakariri, Rakaia & Rangitata rivers, 
investigating whether there are any adverse effects from farm intensification in the Canterbury high 
country on significant salmon spawning streams. The project includes recording in-stream habitat in 
key spawning streams along a gradient of intensification, recording substrate composition, 
invertebrate sampling, macrophyte and algae monitoring, along with collection of water samples for 
chemical analysis. Most streams are likely to show near pristine habitats, however this data provides 
an essential baseline for reference in future years. Ongoing monitoring by ECan should determine 
what, if any modifications to plans are needed to achieve desired environmental standards. 
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Monitoring also provides a valuable opportunity to involve the landowners when gathering data, 
enabling long term data sets to be collected for greater understanding of the issues, and ensuring that 
changes may be implemented if and when required. A full report will be provided by ECan mid-2017.

Early indications show that while most streams are in their natural and pristine states, some are 
showing early signs of habitat and water degradation. A decline in riparian habitat on some of the 
streams has reduced the rearing habitat, with the likely result being the premature migration of many 
juvenile fry from the streams into the flood prone main stems. Here they are not strong enough to 
swim against strong currents and if they are forced downstream and out to sea before they smoltify at 
around seven grams, they are unable to make the salt water transition, subsequently dying. During 
most years, major spring floods are common, and therefore most of the salmon that are forced to 
migrate out of the spring creeks earlier than desirable are likely to suffer this outcome.  

A general observation made during aerial counts last season, was that there appeared to be a 
reasonable number of quite large (four year old) as well as smaller (two year old) salmon present in 
the spawning streams. This potentially indicates a good season to come, as returns to hatcheries in 
the past have shown that in years following a year with a higher than average percentage of two year 
old males returning, there is generally an increase in run size. In November/December last season, 
Rakaia anglers caught good numbers of large salmon (10 kg plus) which are unlikely to be three year 
olds, as when they were caught, they would at that time be only two and a half years old, with most 
salmon hatching in June/July. This catch of larger salmon led many anglers to believe that they were 
in for a bumper season, but the number of salmon caught did not increase post-Christmas, as was 
expected with these promising early catches. 

Angler catch rates have long been an emotive topic among salmon anglers, however when assessing 
the overall influence anglers have on the salmon population, it appears that each year the abundance 
of salmon returning to the rivers is highly variable, with no obvious explanation or link to previous 
angler harvest levels. In recent years, a number of anglers have raised concerns that salmon harvest 
in some North Canterbury rivers has reached unsustainable levels. However, visiting North American 
scientists and statisticians have analysed the long term salmon harvest levels in North Canterbury 
rivers, along with spawning escapement. They are of the view that the fisheries are well within 
sustainable levels in all the salmon fishing rivers, including the Waimakariri, where harvest rates 
consistently exceeds 50% of returning salmon. 

This is further validated when looking at years with very low salmon returns, that have often 
generated favourable returns three years later and vice versa. This suggests that while low spawning 
numbers are likely to produce fewer juveniles, the salmon may benefit from reduced densities and 
therefore greater food availability, reach the ocean at a larger size and have a greater chance of 
survival. Conversely, high spawning densities may oversaturate the freshwater habitat, reducing food 
supply and causing an early migration to the ocean, thereby reducing survival chances. This helps 
explain why many bumper years produce poor returns three years later and vice versa. Survivors in 
fresh water still face slim odds, but ocean variables are the greatest factor in determining survival 
from ocean migrating smolt to adults, which return predominantly as three year olds in North 
Canterbury.

Spend an hour listening to anglers at any one of the river mouths when the salmon are scarce and 
you will hear a variety of theories for the decline in salmon numbers. However, many of these 
reasons are simply angler’s opinions. The truth is that no one actually knows the exact reasons for 
the poor runs we have seen, but research has shown us some of the factors that we can rule out. 
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Many anglers have at some point in time blamed commercial trawlers for catching too many salmon 
at sea. In the 1980’s this was a more significant factor, but the “Salmon at Sea Agreement”, which 
has been in place since the early 1990’s, essentially takes the profit out of specifically targeting 
salmon, because about 80% of the money from the sale of salmon caught at sea is taken as a levy 
and commercial operators now regard salmon only as an unwanted by-catch. Salmon caught by 
trawlers has now become insignificant and is no longer a concern to either Central South Island or 
North Canterbury Fish & Game. 

From past records, we know that most salmon are caught commercially in an area around Banks 
Peninsula between December and February. Trawlers that intend to fish in this area during this period 
have historically been required to have an observer, or verifier on board, however recent meetings 
with the commercial operators has led to an agreement that this option is now at the request of Fish & 
Game, and not compulsory. Trawlers GPS plot each trawl they make. They keep a record of trawls 
and for the small percentage of the catch that is likely to be salmon (ie. less than one salmon for 
1,000’s of other fish, with most trawls catching no salmon), it is in their own best interests to make all 
the knowledge available for the Ministry of Primary Industries to sustainably manage the other fish 
stocks they hold quota for. In years when salmon are more abundant, trawlers catch greater 
numbers, however in both good and bad years, this catch is now insignificant. 

Contrary to popular belief, the trawlers seen trawling past river mouths do not catch salmon, as they 
are trawling too slowly and are targeting other species such as elephant and flatfish. It is only the 
larger trawlers trawling at greater speeds that have a chance of catching salmon and even then, only 
in specific areas at certain times of the year. As for large offshore trawlers, they have full time Ministry 
of Primary Industries observers on board and they too catch very few salmon. People often also 
assume that foreign trawlers are coming in at night and catching the salmon. There are examples of 
this happening many years ago, but modern technology means that any that have done so in recent 
years have been caught, and the local fishing companies keep a pretty close watch on who’s in their 
waters. Foreign companies are also very open these days in showing their catch records, proving that 
this is not where all the salmon have gone. 

The recent South Island downturns in productivity and abundance of Chinook salmon stocks are 
irregular and unexplainable. Most of the salmon life cycle occurs in the Pacific Ocean and similarly to 
North American concerns over low Chinook salmon returns, is largely due to the many unknown and 
variable ocean influences. There is considerable effort and money being spent in Alaska and Canada, 
gathering essential information necessary to understand recent declines in their Chinook returns, with 
the ultimate goal of being able to forecast population trends into the future. NCF&G does not have the 
resources to investigate the marine life cycle of salmon and has adopted a precautionary 
management approach, in the effort to manage salmon numbers at sustainable levels.

NCF&G set regulations to get sufficient returns to spawning streams, while trying to maximise angler 
harvest at the same time. This leads to speculation as to what the best management strategies are, 
however the poor returns last season highlight how little influence these human factors play. The 
salmon monitoring program is continuing to add knowledge of the salmon fishery, however with the 
many environmental variables involved, and our limited understanding of the processes driving the 
highly varied interannual fluctuations in salmon survival at sea, the ability to predict future returns still 
appears to be some way off. 

Salmon loss from rivers through ineffective fish screens
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For some time, North Canterbury Fish & Game have expressed concerns to ECan and local bodies 
about the state and effectiveness of fish screen designs and their operation in Canterbury, as well as 
their maintenance and compliance with consent requirements. There is a high demand for the in-
stream flows in Canterbury to be diverted for irrigation or other uses and continuing development of 
new irrigation schemes requiring increasing quantities of water. Appropriately designed fish screens 
are necessary to prevent the loss of sports fish such as Chinook salmon, brown trout and rainbow 
trout to water diversion schemes. A review of fish screens in North Canterbury by Fish & Game in 
2004 identified a number of issues with the majority of operating fish screens. The review confirmed 
Fish & Game’s view that the design and maintenance of operating screens does not conform to 
current best international practice. 

Most of the fish screens in Canterbury were designed and installed prior to the completion of 
overseas scientific work on fish screen design and the subsequent development of guidelines and 
standards, with a full set of guidelines produced by Fish & Game for ECan in 2006, summarised 
below, and a full report (Criteria for Fish Screen Design in Canterbury for Sports Fish, Davor 
Bejakovich, New Zealand Fish and Game Council, North Canterbury Region, March 2006) can be 
obtained from the North Canterbury Fish & Game office.

Even on screened intakes (e.g. Amuri scheme), fish rescue operations yield in excess of 1,000 sports 
fish each year. Impingement losses to the poorly designed screens are also likely to be very 
significant. It is generally accepted that the proportion of fish lost to the unscreened (or poorly 
screened) water intakes is proportional to the flow diverted from the river. With an increased 
proportion of flows being diverted to water intakes and the loss of lowland river instream and riparian 
habitats, detrimental impacts on sports fish populations in Canterbury are becoming unsustainable.
The design of any fish screen should be such as to enable migrating and resident fish, safe passage 
past the structure. A successful fish screen requires various criteria to be taken into account at the 
design stage, with all individual parameters equally required to ensure the effectiveness of the 
screen. Fish & Game have been asking for the following criteria for all applications for surface water 
takes from rivers:

 Fish screen at, or as close as practical to the point of water diversion from the mainstem;
 Approach water velocity of 0.12 m/s;
 Sweeping velocity equal or greater than approach velocity;
 Screen angled relative to the flow to a maximum of 45;
 Maximum screening material opening size depending on design:
 Effective bypass system ensuring fish return undamaged to the mainstem;
 Effective maintenance and operation of the screen.

Fish & Game are working with ECan to ensure compliance and monitoring staff are familiar with the 
various parameters required for fish screens to work effectively. Fish & Game Councilors have also 
raised this issue with ECan Commissioners, who have indicated they will get their staff to work with 
us on this issue.

18



Acknowledgments

The North Canterbury Fish & Game Council would like to thank the following people for their 
assistance with the 2015/16 salmon monitoring program:

Richard Hill (Flock Hill Station), Mark & Belinda Ensor (Glenariffe Station), Don & Julie Paterson 
(Manuka Point Station), James & Jane Smiley (Mt Algidus Station), Paul & Belinda Ensor (Glenaan 
Station), Tim & Anna Hutchinson (Double Hill Station), Rob Hunt & Terry Murdoch (Christchurch 
Helicopters), Karl French and the Silverstream Hatchery staff, Mike Smith & Damian Pang (Montrose 
Station), Mark Webb & Hamish Stevens (CSIF&G), Roger Tobin, Dirk Barr & Ryton Barr (NCF&G 
hatcheries), Colin and Dianne Eaton, Neil and Pat Hartland (Waimakariri salmon catch records), 
Rakaia Promotions, Canterbury Lurefishing Association, NZ Salmon Anglers and all the volunteers 
who assisted with fin-clipping.  

Recommendation

NCF&G continue with the Peak Count Salmon Monitoring Program.
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Appendix 1

Aerial Count Dates & Hatchery Returns

2016 Rakaia Hydra Manuka Double Glenariffe Mellish Montrose Lower Goat Hill StrmWilberforce Cass Hill
13/04/2016 102 245 67 110 150 21 2 0 71

Rakaia Hydra Manuka Double Glenariffe
27/04/2016 90 221 40 91

Waimakariri Cass CoraLynn Poulter One Tree Swamp
3/05/2016 40 38 45 6

Hope/KiwiWaiau Sth HurunuiLandslip
21/04/2016 4 288 79 11

Waimakariri Winding Cass CoraLynn Poulter Thompson One Tree Swamp Silverstream Railway Bealey Turkey
17/05/2016 6 Not Flown27 193 Not Flown 19 120 3 8 22

Waimakariri Winding Cass CoraLynn Poulter Thompson One Tree Swamp
30/05/2016 27 Not Flown57 257 0 49

Appendix 2

2016 Salmon Angler Survey

1. The Purpose
This survey is aimed at estimating the number of salmon caught by anglers during the recent season. 
The people you will contact are all anglers who Fish & Game have categorised as either “EXPERTS” 
on the attached database or “RANDOMLY SELECTED” from our fishing licence database. 
 
2. Who to Ring
The names and phone numbers of the anglers you are to ring are included on the attached 
databases. Many of the numbers have an (03) in front of them on the phone list, those that don’t you 
will need to add either a (0) or (03) depending on how the number was entered into our database.

3. When to Ring
Phone calls should be made in the evenings between 7.00pm and 9.00pm, Monday to Friday only.

4. The Survey
Ask to speak to the person on the list.  
“Hello, can I please speak with….. “Mr John Smith” etc.  

Once you are talking to the correct person, introduce yourself as:
“Hello, my name is _____   _____, and I am ringing on behalf of North Canterbury Fish and 
Game. Can you please participate in a short survey about salmon fishing?”

If they say “No”, reply “Thank you for your time, goodbye”, and mark in the appropriate box in the 
survey sheet that they (Decline) to be involved.

If they reply “Yes”, carry on and complete the survey as follows;

Ask those anglers who agree to participate, 
“Did you go fishing for sea-run salmon during the recent 2015/16 season?” 
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If they answer “No”, mark the appropriate box in the survey sheet (Did Not Fish For Sea-Run 
Salmon), reply “Thank you for your time, goodbye”, and finish the survey.

If they replied “Yes”, ask them,
“How many sea-run salmon did you catch and keep from each river during the last season?” 
Many anglers will answer “None”, if so, mark the appropriate box in the survey sheet, (Fished for, 
But Didn’t Catch Sea-Run Salmon), and reply, “Thank you for your time, goodbye”, and finish the 
survey.
 
For those anglers that answered “Yes”, they had caught and kept sea-run salmon, mark the 
appropriate box in the spreadsheet (Fished For & Caught Sea-Run Salmon = Yes), and also enter 
the number caught and kept in the (Appropriate Yellow Highlighted River Column). 
Anglers may also reply that they “released” or “let salmon go”. It is important that you separate 
salmon kept or killed, from salmon released on the survey form. To do this, ask all anglers that caught 
salmon, “Did you intentionally release any of the salmon you caught, and if so, how many in 
each river?” Mark the total number intentionally released back into each river in the appropriate 
column, (Number of Intentionally Released Salmon from Each River).

Finally, for those anglers that caught salmon, ask them, 
“Did you notice whether any of the salmon you caught were Adipose Fin-Clipped, and if so, 
how many from each river?” 
Mark their response in the column marked (Number of Fin-Clipped Salmon Caught from Each River), 
and reply, “Thank you for your time, goodbye”, and finish the survey.

5. What to do if you cannot get hold of the person on the list.
If the phone is not answered, or the person is not home, put a cross in the “Callback” boxes after 
their number on the phone list. Contact them again a few nights later and if the phone is not 
answered or the person is not home once again, try another angler on the list.

If the phone is answered and you are told that you have the wrong number, the person has moved or 
that the person is away for some time, mark the appropriate box on the survey form (Moved, Wrong 
Number etc), and do not attempt to contact them again.

Thank you for your help with this survey.

For further information contact:
Steve Terry
sterry@fishandgame.org.nz
(03) 324 3836 (home)
(021) 221 8327 (mobile)
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Appendix 3

Rakaia Tributaries

Peak Peak Calculated Peak AUC Historic Rakaia % of Angler

Montrose Salmon Plus Angler Total Spawning Total % Run Catch
Year Trap Count Trap Catch Run Numbers Run Comparison Montrose %
2004 110 708 818 1195 2013 2816 4011 50% 9% 30%

2005 850 763 1613 1958 3571 2668 4626 77% 43% 42%

2006 110 661 771 994 1765 1233 2227 79% 10% 45%

2007 180 1013 1193 1110 2303 2853 3963 58% 11% 28%

2008 250 1992 2242 3149 5391 4563 7712 70% 8% 41%

2009 450 1278 1728 2639 4367 4395 7034 62% 19% 38%

2010 112 583 695 1550 2245 1929 3479 65% 11% 45%

2011 257 807 1064 1066 2130 1795 2861 74% 18% 37%
2012 210 1184 1394 1488 2882 3023 4511 64% 11% 33%
2013 250 953 1203 1683 2886 1680 3363 86% 15% 50%
2014 500 910 1410 1341 2751 1865 3206 86% 27% 42%
2015 130 1425 1555 1647 3202 2268 3915 82% 6% 42%

2016 21 676 697 769 1466 1035 1804 81% 2% 43%

Waimak Tributaries

Isaacs & Peak Peak Calculated Peak AUC Historic Waimak % of Angler

Silverstream Salmon Plus Angler Total Spawning Total % Run Catch

Year Trap Count Trap Catch Run Numbers Run Comparison Silverstream %

2004 205 627 832 1475 2307 1526 3001 77% 18% 49%

2005 300 1465 1765 2234 3999 2650 4884 82% 12% 46%

2006 170 177 347 1022 1369 659 1681 81% 39% 61%

2007 275 1058 1333 1373 2706 2659 4032 67% 15% 34%

2008 360 1693 2053 3991 6044 3465 7456 81% 12% 54%

2009 360 619 979 2256 3235 1477 3733 87% 28% 60%

2010 60 626 686 1902 2588 1468 3370 77% 6% 56%

2011 60 826 886 1175 2061 1670 2845 72% 5% 41%

2012 240 698 938 1793 2731 1347 3140 87% 19% 57%

2013 340 971 1311 2199 3510 1797 3996 88% 19% 55%

2014 350 571 921 1921 2842 1207 3128 91% 29% 61%

2015 70 572 642 1902 2544 928 2830 90% 8% 67%

2016 120 494 614 1077 1691 861 1938 87% 14% 56%
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Appendix 4

 

Experts Multiplier = 458 experts / 400 experts surveyed = 1.145

Intentionally Fin  Intentionally Fin  
Harvested Released Clipped Harvested Released Clipped

Waimak 246 25 33 282 29 38
Kaiapoi 9 2 1 10 2 1
Rakaia 179 25 6 205 29 7
Rangitata 28 0 3 32 0 3
Hurunui 57 8 2 65 9 2
Waiau 9 1 0 10 1 0
Waitaki 4 4 0 5 5 0

Experts 458
Surveyed 400

Multiplier = 458 experts / 400 experts surveyed = 1.145

Random Multiplier = (12011 licences - 458 experts) = 11553 / 1901 surveyed =  6.077

Intentionally Fin  Intentionally Fin  
Harvested Released Clipped Harvested Released Clipped

Waimak 118 18 12 717 109 73
Kaiapoi 5 0 2 30 0 12
Rakaia 84 5 3 510 30 18
Rangitata 15 3 0 91 18 0
Hurunui 63 11 2 383 67 12
Waiau 18 0 0 109 0 0
Waitaki 7 2 0 43 12 0

Licences 12011
Random 1901
Experts 458

Multiplier = (12011 licences - 458 experts) = 11553 / 1901 surveyed =  6.077

Total Inc CSI
Intentionally Fin  Plus CSI Total

Harvested Released Clipped Harvest Harvested
Waimak 999 138 111 37 1036
Kaiapoi 41 2 13 0 41
Rakaia 715 59 25 54 769
Rangitata 123 18 3 0 123
Hurunui 448 76 14 6 454
Waiau 120 1 0 1 121
Waitaki 47 17 0 0 47

% Intentionally % Noted as 

Released Fin Clipped

Waimak 13 11

Kaiapoi 6 33

Rakaia 8 3

Rangitata 15 3
Hurunui 17 3
Waiau 1 0
Waitaki 36 0  

Appendix 5
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Below is an overview of characteristics of each of the key or primary salmon spawning streams.

A. Waimakariri River

Cora Lynn Stream

Located on Cora Lynn Station at the head of the Waimakariri River, this stream and the riparian 
margin are jointly managed by LINZ & DoC. Historic returns to the stream are in the order of 30 – 500 
with a median of around 300 and account for approximately 15 % of the Waimakariri salmon run each 
year. 

Current habitat consists mainly of willow, flax, matagouri and toetoe on the true right and part of the 
true left banks, and small, sparse riverbed style vegetation for the remainder of the true left, this also 
being the river floodplain. Gorse, broom and willow control has occurred along the stream margins in 
the past, however the greatest threat to this stream is when the Waimakariri flows through the stream 
at regular intervals during flood events, or for prolonged periods when the Waimakariri uses the true 
right bank as its main stem. This has the potential to flush whole year classes of stock out if heavy 
floods occur around July and August, likely resulting in limited survival of that year class. The 
landowner, Jerry McSweeney has been asked by LINZ to exclude cattle from grazing the riverbed 
where a majority of spawning and rearing occurs, however the main spring heads are suffering from 
pugging and are not fenced to exclude stock. Discussions with the landowner have not led to any 
improvements in this area and NCF&G staff are working with ECan to enforce greater protection at 
this location. 

Poulter River

The Poulter River originates in Arthurs Pass National Park and flows into the Waimakariri River just 
above the Esk River confluence, above the Waimakariri Gorge. The key spawning streams are 
located approximately 25km above the Waimakariri River. This area holds the main spawning 
streams for the Waimakariri River, with historical runs ranging from 100 – 1,600, with a median of 
around 500 and accounts for 35 % of the wild salmon returns to the Waimakariri River each year. 

There a number of spawning streams in the upper catchment, including the Thompson River and the 
habitat varies from beech forested streams to open tussock streams, all of which have relatively good 
riparian zones. Mt. White Station cattle have grazed these streams historically, but are generally 
excluded via a fence at the park boundary. Although some cattle find their way beyond the fence due 
to flood damage, there are no immediate seriously detrimental threats to the spawning streams. 

Winding Stream

Winding Stream flows from Lake Pearson for approximately 10km before flowing into Broken River, 
approximately 5km above the Waimakariri River. The stream flows through both Craigieburn and 
Flock Hill stations, with the majority flowing through Flock Hill Station. 

Most of the salmon spawning habitat is in the mid to upper section, where the stream meanders 
through tussock flats, before dropping more rapidly down to Broken River. Historical salmon returns 
to the stream range from 30 – 2,000 with a median or around 300 and account for approximately 20 
% of the Waimakariri wild salmon returns each year. 
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The stream has had extensive cattle grazing for many years and this is visibly evident with collapsing 
banks and siltation of gravels. Through an extensive fencing program in recent years, cattle no longer 
graze along the stream. Flock Hill Station continues to develop into a more intensive farming 
operation and staff are monitoring the stream to ensure it remains a sustainable habitat for salmon 
spawning and rearing.

Cass Hill Stream (also known as Bullock Creek)

Cass Hill Stream flows through Craigieburn Station owned by Johnny Westenra and LINZ riverbed, 
and is located on the true right of the Waimakariri River, beginning approximately 3 km below the Mt. 
White Bridge, running for approximately 5km before joining the Waimakariri River. 

Historical salmon returns to the stream range from 100 – 1,300 and account for approximately 25 % 
of the Waimakariri wild salmon returns each year. The stream is likely an old braid of the Waimakariri 
River, with subsurface water enhancing the flow throughout its reach. Periods of high flow allow flood 
waters to enter the lower half of the stream. 

The stream is surrounded primarily by gorse and broom and has had cattle access to the stream for 
many years. The stream bed is silted in many reaches and the areas salmon use to spawn seem to 
be diminishing all the time. This would be an expensive stream to fence and the landowner has 
indicated he is not willing to pay for this. This property has recently been put up for sale and this could 
be an appropriate opportunity to negotiate stock exclusion with new owners.

One Tree Swamp

One Tree Swamp Stream is located on the true left of the Waimakariri River, is approximately 1.5km 
long and flows into the Waimakariri just above the Hawdon River confluence. The stream consists of 
a number of springs originating in tussock swampland, although a number of the springs have 
historically been channelled into drains in their upper reaches. 

Historical salmon returns to the stream range from 80 – 300 with a median of 100 and account for 
approximately 5% of the Waimakariri wild salmon returns each year. 

This stream is pastoral lease land grazed by Mt. White Station, with cattle damage prevalent, 
however a recent agreement with the station manager resulted in a fence being erected around a 
majority of the wetland and springs.

B. Rakaia River 
  
Hydra Waters

The Hydra Waters is a mixture of freehold and leasehold property on Mt. Algidus Station, located 
between the Rakaia, Matthias and Wilberforce rivers in the upper Rakaia. 

Historical salmon returns to the stream range from 350 – 4,500 with a median of around 1,400, 
accounting for approximately 45 % of the Rakaia wild salmon returns each year. A number of spring 
fed streams make up the Hydra Waters and they are frequently referred to as Titan Stream on maps. 

The majority of the upper Hydra Waters has been fenced to exclude cattle for over 25 years now. 
This fenced area has well established red tussock up to 2m high and the habitat is in great condition, 
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having recovered significantly since being burnt approximately 40 years ago. Prior to fencing, farming 
practices at the time severely degraded the habitat in this area through burn-offs and extensive cattle 
grazing. The landowner James Smiley understands the significance of these waters and has been 
cooperative in fencing individual springheads.

Manuka Point Stream

Manuka Point Stream runs parallel with the Rakaia River for approximately 5km, along the true left 
bank, until it joins the Rakaia River approximately 500m above the Mathias confluence. 

Historical salmon returns to the stream range from 50 – 1,000, with a median of around 300 and 
account for approximately 10 % of the Rakaia wild salmon returns each year.  

This stream has had a history of low intensity stock grazing, mainly with merino sheep. The 
landowner Don Paterson has indicated he is keen to protect and enhance the salmon returns to the 
stream and believes grazing by wild deer and hares are the biggest problem in the riparian zone, 
more so than sheep. He is open to the idea of carrying out fencing trials to determine the benefits of 
excluding different animals. Staff are comfortable with current riparian habitat in the stream. Mr 
Paterson has also indicated that under tenure review, a covenant is likely to be placed on the stream 
so that in the event that future landowners wish to revert to grazing cattle on the land adjoining the 
stream, the entire stream will require fencing.

Glenariffe Stream

Glenariffe Stream flows down the true right of the Rakaia River to the south east of Double Hill, until it 
reaches the Rakaia River at the old Glenariffe salmon hatchery site. The Glenariffe Stream is 
frequently referred to as Double Hill Stream on most maps. 

Historical salmon returns to the stream range from 100 – 5,000 with a median of around 700 and 
account for approximately 25 % of the Rakaia wild salmon returns each year. 

The Glenariffe stream flows through 3 properties, Glenaan Station at the bottom, owned by Paul and 
Pru Ensor, Glenariffe Station in the mid reaches encompassing the East and South branches, owned 
by Mark & Belinda Ensor and Double Hill Station at the top owned by Tim and Anna Hutchinson. An 
extensive ECan stop bank and groyne structure above Double Hill stops Rakaia floodwaters from 
entering the Glenariffe main stream, however when the Rakaia is discoloured, the Glenariffe usually 
is too, as it gets a significant portion of its water from subsurface Rakaia flow below the stop bank, 
along with hill run-off. Aerial views of the area below the stop bank show many derelict braids on the 
floodplain, of which the main stem of the Glenariffe is only one. 

The Glenariffe has three main branches. The East Branch is located near the bottom end of the 
Glenariffe on the true right and is approximately 1.5km in length. For approximately 25 years ending 
in 2000, the East Branch was diverted 200m from the bottom end of the stream to supply water to run 
the salmon farm and the wild salmon run effectively stopped. Current salmon returns to the East 
Branch number 10 – 20 each year. In recent years the land surrounding this stream has been 
developed and there is very little streamside riparian habitat. The landowner Mark Ensor has 
indicated he intends to fence this stream in the near future to exclude stock.

The South Branch flows along the mountainside on the true right of the mainstem of the Glenariffe for 
approximately 3km, before joining the mainstem approximately 3km above the Rakaia confluence. 
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Riparian vegetation cover is in very good condition in the upper reaches of the South Branch 
following tenure review fencing carried out more than 15 years ago.

The Glenariffe mainstem is approximately 10km long and meanders down the old floodplain through 
a variety of habitats, ranging from extensively grazed with cultivated land either side to well fenced 
zones in the upper reaches beside Double Hill, with good riparian habitat and stock excluded. 
Following heavy rain on the mountainsides on the true right of the stream there is often heavy runoff 
which can flood the Glenariffe. Landowners report large parts of the valley floor either side of the 
Glenariffe are under water for some time following such events, and that this is likely to occur once 
every 5 – 10 years and require fence repairs afterwards. This is a very complex system with a variety 
of habitats and farming interactions.  

Lower Goat Hill Stream

Lower Goat Hill Stream flows along the true right of the Wilberforce River, below Goat Hill, on Mt’ 
Algidus Station.  Historical salmon returns to the stream range from 1 – 200 with a median of around 
60. Recent years has seen high flows in the Wilberforce River break into the upper reaches of this 
stream and subsequent years have seen very few salmon return.

Double Hill Stream

Double Hill Stream comprises three main streams flowing from the eastern side of Double Hill, 
approximately 500m to the true left of the Glenariffe Stream. Of these three tributaries, the true left 
stream is used by 95% of the returning salmon to spawn. 

Historical salmon returns to the stream range from 100 – 2,500 with a median of around 300 and 
account for approximately 15 % of the Rakaia wild salmon returns each year. 

Recent erosion of the river flats to the true left of this stream has left it vulnerable to flooding when the 
Rakaia is in flood. The main tributary runs for approximately 2 km through land grazed by Glenaan 
Station, owned by Paul Ensor, before reaching the Rakaia River at the same point as the Glenariffe 
Stream. The land surrounding the stream consists of modified dryland pasture with some matagouri 
and small tussocks. The lead-in stream in the lower reaches has been eroded by floods in recent 
years and the main stem regularly flows through this reach now. 

Mellish Stream

Salmon are also counted in Mellish Stream by Central South Island Fish & Game (CSIF&G), and 
historical salmon returns to the stream range from 100 – 600, with a median of around 300, 
accounting for approximately 10 % of the Rakaia wild salmon returns each year. Mellish Stream flows 
into Lake Heron. Lake Heron drains into Lake Stream which flows into the true right of the Rakaia 
approximately 5km above Double Hill. This stream has not been monitored in the past although is 
known to have salmon spawn in it and A small number of salmon also below Lake Heron in Lake 
Stream, although this stream is susceptible to regular flooding. 

The area used by salmon to spawn is relatively short at less the 1km, accounting for approximately 
2% of the spawning habitat that the Hydra Waters. Mellish stream in surrounded by predominantly 
matagouri vegetation and the riparian habitat is no longer grazed. This stream is not prone to big 
flooding events periodically seen in other streams, and also has the added buffer of Lake Heron in its 
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system, which likely delays downstream migration some years to a more beneficial time, for 
enhanced survival of salmon smolt. 

The influence of Lake Heron acts as a buffer for juveniles and returns to this stream often show 
different trends to that seen in other Rakaia tributaries. Mellish Stream is managed by Central South 
Island Fish & Game, including aerial counts, and regular communication between regions ensures 
regulations are set in the lake to ensure protection of returning salmon.
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