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Executive Summary
This report examines juvenile salmon and trout stock performance at 51 electrofishing sites surveyed
across the Ness catchment during the 2020 season. This includes 30 National Electrofishing Programme
for Scotland (NEPS) sites, six River Ness mainstem sites, eight coastal burn sites, four investigative
surveys and three post stocking assessments.
A catchment wide overview compares juvenile salmon and trout densities within and between eight
key sub-catchments within the system (coastal burns, Ness mainstem, Holm Burn, Enrick, Coiltie,
Moriston and Oich). The status of these river stocks is classified using a bespoke local classification
system developed by the Ness and Beauly Fisheries Trust (NBFT). Densities of juvenile salmon at
individual sites are then compared to regional ‘benchmarks’. Time series analysis are conducted to
illustrate the changing trends in the juvenile salmon populations, and to better inform management
responses.
Overall results of the electrofishing surveys suggest ‘Excellent’ or ‘Good’ for both salmon fry and parr
densities in the Ness system, including the River Ness mainstem. Juvenile trout densities ranged from
‘Poor’ to ‘Excellent’ across the catchment, except for the River Garry in which they were absent.
Factors influencing these results are discussed in relation to the historical time series of the juvenile
salmon densities across each site.
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Introduction and Aims
The Ness District Salmon Fishery Board (Ness DSFB) is a statutory body responsible for the protection
and enhancement of salmon and sea trout fisheries in the Ness district.
We have a wide-ranging remit which includes fisheries monitoring, management, protection,
promotion, education, and development. Juvenile salmon status is monitored annually through a
network of electrofishing survey sites spread across the Ness catchment.
Aims of the 2020 electrofishing surveys were:
•

To examine salmon fry and parr distribution and abundance across the Ness system;

•

To compare the current electrofishing results to previous years to determine population dynamic
trends or changes;

•

To monitor the River Garry juvenile salmon populations following stocking as part of the River
Garry Restoration Project; and

•

To complete a third year of National Electrofishing Programme for Scotland surveys, however
using 2019 sites due to COVID-19 impacts.

This report serves to assess the conservation status of individual river stocks and helps to ensure that
the Ness DSFB has appropriate fisheries management measures in place for the Ness catchment.
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Juvenile Salmonid Surveys
The Ness DSFB team completed a range of juvenile salmon surveys during the 2020 season. This
included 30 National Electrofishing Programme sites, six River Ness mainstem sites, eight coastal burn
sites, four investigative surveys and three post stocking assessments (Figure 1).

Figure 1: Electrofishing sites in the Ness system in 2020

NATIONAL ELECTROFISHING PROGRAMME
The National Electrofishing Programme for Scotland (NEPS) was designed by scientists at Marine
Scotland Science (MSS) and funded by the Scottish Government, Scottish Natural Heritage, and the
Scottish Environmental Protection Agency. It aims to provide a harmonised estimate of the numbers
of young salmon across Scottish rivers. The sampling and surveys are carried out locally by DSFBs and
fisheries trusts.
Selection of the national electrofishing sites are normally conducted by MSS, using a generalised
random tessellation stratified sample design (Malcom et al., 2018), ensuring random site selection.
MSS were unable to fund or manage a formal NEPS programme in 2020 due to the impacts of COVID19. Despite this lack of funding and given the benefits of maintaining an up-to-date dataset, the board
repeated the same NEPS sites as the previous year.
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The NEPS 2019 report was published by MSS in July 2020, in which each region is given a grading (1 to
3) to fry and par separately.
▪

Category 1: The estimate of mean observed density exceeds benchmark.

▪

Category 2: The benchmark is within the confidence limits of mean observed density.

▪

Category 3: Upper 95% confidence limit of the mean observed density below the benchmark.

Results show that estimate of fry densities have risen from Cat. 3 in 2018 to Cat. 2 in 2019, with parr
densities remaining in Cat. 3. The key factor influencing the Ness Grade 3 parr classification last year
is that almost half of the 30 NEPS sites were located in poorly performing areas of the catchment,
including the Upper Garry system and the Upper Moriston. Large rivers (e.g. River Ness mainstem)
which are known to be major spawning and nursery areas, were excluded from the programme.

RIVER NESS MAINSTEM ELECTROFISHING SURVEYS
In response to public concerns regarding the status of juvenile salmon populations in the River Ness
mainstem, the number of ‘index monitoring’ sites were raised from three to six (Figure 2). Existing
sites at The Minor, Blackstream and Holm Mills were complemented with two new sites at Ness Side
and another at the Little Isle.

Figure 2: Location of the mainstem sites on the River Ness for the year 2020. N1_LI, NS1, and NS2 are the
additional sites completed this year.
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COASTAL BURN SURVEYS
This year we completed a total of eight surveys across three coastal burns on the Black Isle. This
included sites on the Mill Burn (Munlochy), Avoch Burn and Rosemarkie Burn. All of these coastal
burns are known to support populations of brown trout, European eel, lamprey and flounder. Juvenile
salmon are rarely recorded, but the burns provide important spawning and nursery areas for sea trout.

INVESTIGATIVE SURVEYS
In addition to our core juvenile salmonid monitoring programmes, the Ness DSFB deliver targeted
‘investigative surveys’. These aim to assess the success of habitat enhancement projects, fish passage
improvements and restoration stocking programmes. They are also used to monitor the long-term
impacts of development works or pollution incidents. The information gained helps to advise future
decision-making processes.

POST STOCKING ASSESSMENT SURVEYS
These sites in the upper Garry system complement existing monitoring programmes (such as NEPS).
They aim to inform the assessment of the effectiveness of the restoration stocking element of the
‘Upper Garry Salmon Restoration Project’. This is key to monitoring the efficacy of the stocking
programme. Although not considered in this report, genetic samples are also being collected from
juvenile salmon collected at these and other sites. This will allow us to determine what proportion
originated from the stocking programme (we know the genetic profiles of broodstock used in the
programme).
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Methodology
TECHNIQUES
The fish populations are assessed using electrofishing. This method of capture uses electricity to
attract and stun the fish, allowing operators to catch and remove them from the water. The fish are
then anaesthetised, identified, and measured (fork-length mm), before being returned unharmed to
the site of capture. For every survey, the Smith-Root LR24 backpack was used, with the settings and
voltage adjusted accordingly to individual sites. This is to account for variations in environmental
factors such as conductivity, which was measured prior to the start of each survey.

DENSITY SURVEYS
To measure the density of juveniles, fully quantitative (3 passes) and single run (1 pass) surveys were
conducted and recorded in accordance with the Scottish Fisheries Co-ordination Centre (SFCC) and
NEPS protocols. The electrofishing method includes the surveyors starting at the downstream end of
the site making their way up stream, electrofishing side to side across the section, ensuring every part
of the bed within the survey site in covered. After a survey is complete, the length and wetted width
are recorded enabling the 100m2 density estimates to be generated. Different capture nets were used
depending on site specific conditions, such as substrate and flow. A banner net was used at sites with
small substrate and fast flow to aid in effective fish capture, whilst the hand nets were more effective
in larger boulder-like substrate in slow moving water. Often a combination of both were used to
ensure the most effective capture of fish.

ANALYSIS
For each site, observed density estimates were calculated as the number of fry or parr per 100m 2
(wetted area), accounting for both fully quantitative and single run surveys. These were calculated
through Marine Scotland Sciences’ electrofishing data analysis tool, based on the latest capture
probability models. Estimates using this tool were calculated for all historic surveys at each site. The
resulting time series of densities for each river were plotted to gain visual aid, illustrating the general
trends in population abundance and dynamics across the catchment. The black data points represent
the results from each site surveyed (density estimate of fish per 100m2), the blue line represents the
best fit line and overall trend, and the grey shaded area the error margins.
The observed density estimates however could not be calculated for the Ness Mainstem sites. This
was due to the fact that rivers of this size (or ‘order’) are not considered by the analysis tool. All figures
used for these sites are instead the fully quantitative (3 run) minimum density estimate (100m2). These
are calculated by dividing the total number of fish caught by the area fished, this figure is produced
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after inputting the survey into the SFCC database. Correlations between the 3 run minimum density
estimate and the observed density estimates were found to be good with high R2 values for salmon
fry and parr (Figure 3). A high R2 value of 0.99 signifies that ~99% of the variance in the data is
accounted for and explained by the fit of the model. This strong correlation therefore indicates that
the 3 run minimum density estimate is a reliable figure to use alongside the observed density estimate,
being mildly conservative in comparison.

Figure 3: Salmon fry (0+) correlation between 3 run minimum density estimate and observed density estimate,
for all 2020 surveys, expressed as fish per 100m2.

SURVEY SITES
A full list of sites surveyed during the 2020 season is provided in Appendix 1. This includes details of
the primary and secondary purpose of the survey (where appropriate), the river name, site code and
grid reference.
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Results
CATCHMENT SCALE OVERVIEW
Salmon Densities
To visualise the fish densities across the catchment, boxplots were made. The middle darker line on
each box represents the median density of that river, with the coloured box illustrating the upper and
lower spread of the densities. Figure 4 shows salmon fry and parr density estimates in the Ness
catchment in 2020. All rivers apart from the Ness mainstem (marked by an asterisk) are showing the
Observed Density estimate (100m2). The Ness mainstem box is using the minimum density estimate
(100m2) as explained previously. Note different scales for salmon fry and parr.

Figure 4: Boxplots of juvenile salmon densities at six different rivers in the Ness system in 2020.

There existed a large variability in the number of juvenile salmon captured within and between the
studied rivers (Figure 4). The highest densities for both fry and parr were recorded in the Ness
mainstem, with the average density of 245.9 and 53.6 fish per 100m2 respectively. The relatively large
variation in parr densities related to low numbers of fish at the two new Ness Side sites (discussed
later in this report).
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The Coastal Burns were found to have no salmon fry or parr present. The lowest densities of fry were
recorded in the Upper Moriston, (with an average density of 31.5 fish per 100m2) with the lowest
densities of parr recorded in the Upper Garry (with an average density of 11.8 fish per 100m2). Both
of these areas of the Ness system are known to be performing badly, with management actions
already put in place to restore local salmon populations (discussed later in this report).
In their treatment of fully quantitative survey data, the Ness and Beauly Fisheries Trust ranked salmon
and trout densities under their own Ness specific classification scheme based on data gathered from
past fish surveys in the Ness district. Densities were classified by splitting the results of all fully
quantitative surveys from 2006 to 2017 into quartiles. The quartiles of a set of values are the three
points that enable data sets to be divided in to four groups, in this case: poor, moderate, good and
excellent. Fish densities with a value of zero were omitted from analysis and were simply classed as
absent. Table 1 below shows the classification scheme for the Ness catchment.

Table 1: Historical density classification of Juvenile Salmonids on the Ness Catchment (based on Baker, N.,
Electrofishing report 2017).

On the basis of this classification system, both salmon fry and parr densities were high (categorised
Good-Excellent) in all the studied rivers, excluding the coastal burns where they were absent. The
mainstem River Ness and Enrick both with the highest recordings of fry and parr. Lower juvenile
salmon densities were found in the Upper Moriston and the Coiltie (Figure 4, Table 2 and 3).
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River

Number of
sample sites

Average

Min

Max

Standard
Deviation

Status

Coastal Burns

8

0

0

0

Absent

Ness Mainstem

6

245.9

70.5

392.9

115

Excellent

Holm

3

55.3

0

107

53.6

Good

Enrick

2

123.5

57

190

94

Excellent

Coiltie

4

51

9

103

43.1

Good

Upper Moriston

4

31.5

13

47

15.1

Good

Upper Garry

13

55.7

0

136

44.1

Good

Table 2: Summary table of Salmon fry density estimates and status in the Ness system. Classification based on
Baker, N., Electrofishing report 2017.

River

Number of
sample sites

Average

Min

Max

Standard
Deviation

Status

Coastal Burns

8

0

0

0

Absent

Ness Mainstem

6

53.7

4.5

108.3

41.2

Excellent

Holm

3

28.7

3

52

24.6

Excellent

Enrick

2

49.5

45

54

6.4

Excellent

Coiltie

4

24.3

10

34

10.5

Excellent

Upper Moriston

4

11.5

6

22

7.1

Good

Upper Garry

13

11.8

2

35

11.5

Good

Table 3: Summary table of Salmon parr density estimates and status in the Ness system. Classification based
on Baker, N., Electrofishing report 2017.

Trout Densities
The highest fry and parr trout densities were found in the Coastal Burns, Holm Burn, and the Upper
Moriston, with the Coastal Burns and Holm burn classifying as Excellent in both (Figure 5, Table 4 and
5), based on the existing classification scheme for the Ness (Baker. N., Electrofishing report 2017). This
may suggest their importance as sea trout spawning and nursery areas.
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Figure 5: Boxplots of juvenile trout densities at six different rivers in the Ness system in 2020.

The Ness Mainstem and Upper Garry had the lowest fry densities classified as Moderate and Poor,
respectively. The lowest parr densities were also found in the Upper Garry and Ness Mainstem being
classed as Absent and Poor (Figure 5, Table 4 and 5).

River

Number of
sample sites

Average

Min

Max

Standard
Deviation

Status

Coastal Burns

8

26.5

0

50.1

19.3

Excellent

Ness Mainstem

6

3.4

0

9.4

4.2

Moderate

Holm

3

24.5

8.6

45.5

18.9

Excellent

Enrick

2

2.5

1.2

3.8

1.9

Moderate

Coiltie

4

4.1

0

11.1

4.8

Moderate

Upper Moriston

4

3.55

0

8.3

3.5

Moderate

Upper Garry

13

0.6

0

2.6

0.9

Poor

Table 4: Summary table of trout fry density estimates and status in the Ness system. Classification based on
Baker, N., Electrofishing report 2017.
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River

Number of
sample sites

Average

Min

Max

Standard
Deviation

Status

Coastal Burns

8

8.4

3.3

20.4

5.9

Excellent

Ness Mainstem

6

0.5

0

2.2

0.9

Poor

Holm

3

6.3

1.7

15.2

7.7

Excellent

Enrick

2

1.2

0

2.4

1.7

Moderate

Coiltie

4

2.1

1.8

4.3

1.5

Good

Upper Moriston

4

2.3

1.04

3.6

1.4

Good

Upper Garry

13

0

0

0

0

Absent

Table 5: Summary table of trout parr density estimates and status in the Ness system. Classification based on
Baker, N., Electrofishing report 2017.

SITE-WISE COMPARISON WITH NATIONAL ‘BENCHMARKS’
Using the NEPS ‘Shiny App’ it is possible to calculate ‘benchmark’ densities for each electrofishing site
using GIS derived habitat proxies and the national juvenile salmon density benchmark model reported
by Malcolm et al. (2019). In broad terms, the benchmark predictions represent the average expected
density for a particular site given its GIS derived “habitat characteristics” and the underlying salmon
density dataset. Benchmark densities were calculated separately for fry and parr life-stages.
Observed Fry and Parr Densities

Figure 6 : Map of juvenile salmon observed densities (number per m2) at sites conducted in the 2020
electrofishing survey. Main stem River Ness is not included due to the size (or ‘order’) not being included in the
analysis tool.
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Figure 6 illustrates the observed densites in number per m2 of fry and parr throughout the catchment.
The lighter yellow coloured dots indicate sites and rivers with higher observed densities, whilst the
dark purple indicates lower densities.
Percentage of Benchmark

Figure 7 : Map illustrating the observed densities as a percentage of the benchmark densities at sites
conducted in the 2020 electrofishing survey. Main stem River Ness is not included due to the size (or ‘order’)
not being included in the analysis tool.

The benchmark density is calculated for each site based off of a national juvenile salmon density
benchamrk model and GIS derived habitat proxies. The figure produced is a predication of the juvenile
density for that area. Figure 7 illustrates the observed densities calculated from the electrofishing
surveys this year as a percentage of the predicted benchmark density at each site, therefore the
performance of individual sites. The darker warmer coloured sites are a lower percentage of the
benchmark, whilst green to dark blue indicate site densities are >100% of the benchmark.
Holm Burn sites (lower catchment- top right of map) both in fry and parr show minimal and exceeding
percentages of the benchmark. This is due to the placement of sites. The upper site (red dot) is located
in a section of the burn that regularly dries out, whilst the lower site (blue dot) is continuously wetted.
For both fry and parr, the observed densities of the upper Moriston (lower mid catchment/map) are
lower percentages of the benchmark (red dots). This is indicative to the recovering population and is
discussed further later in the report (Figure 15). This is a similar case with the Upper Garry (bottom
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left of map), apart from a site in the upper Kingie where 200-400% of the benchmark density of fry is
shown (blue dot). This is likely a result of the ‘River Garry Salmon Restoration Project’ stocking
program, which again will be detailed later in the report (Figure 18).
The mainstem River Ness is not included in these figures (Figures 6 and 7), as an observed nor
benchmark density can be calculated via the analysis tool due to the size (or ‘order’) of the River.

POPULATION TRENDS
Mainstem River Ness
In addition to the three existing annual monitoring sites (N2, N3, N4 – locations shown on Figure 2),
two new sites at Ness Side, and one at Little Isle (Inverness Angling Club) were completed (locations
shown on Figure 2).
Overall, the surveys at sites on the mainstem River Ness indicate healthy densities of both fry and parr
(Table 2 and 3). The results of these surveys were combined into one plot giving a picture of the overall
status of juvenile salmon populations. Presented are two versions of the same scatterplots, the first
(Figure 8) including the new sites surveyed on the Ness-side and the latter (Figure 9) without.

Figure 8 : Juvenile salmon density (fish per 100m2) trends in the Ness Mainstem with the two new Ness Side
sites.
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Figure 9: Juvenile salmon density (fish per 100m2) trends in the Ness Mainstem without the two new Ness Side
sites.

The fry (0+ year old fish) densities recorded in 2020 varied from 70.5 fish per 100m2 at the Little Isle
(N1_LI) to 392.9 fish per 100m2 at Ness-side (NS2) (Figure 8). The difference in these densities is
believed to be due to differences in the predominant habitat types between sites. Ness Side was found
to be dominated by smaller gravel, providing ideal spawning and fry habitat, with larger substrate
present at the Little Isle site, thus more suited to parr (1+ year old fish).
The parr densities gives a better indication of the general ‘health’ of juvenile salmon populations, as
at this stage the fish have distributed across the available habitat. Overall, the parr densities recorded
in 2020 were very encouraging (Figure 8 and 9). The exception was the two new sites at Ness-side,
where the numbers of parr were found to be significanlty lower at 4.5 fish per 100m2 (Figure 8 – circled
in red). This acts to ‘skew’ the overall trend which would otherwise indicate increasing parr numbers
across the Mainstem Ness (Figure 9).
The reasons for lower parr densities at the Ness Side sites is likely to be due to the difference in the
available habitat. The sites were dominated, as mentioned previously, by smaller gravel substrate
whilst lacking the larger cobbles and boulders required by parr. This larger substrate provides shelter
from fast currents and predators and obstructs the line of sight between neighbouring fish (reduced
territorial aggression). Without this larger substrate, the number of parr that a given site can support
will be limited.
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Additonally, despite an obvious decline in the number of returning adults (or spawners) to the Ness
catchment, the juvenile salmon population in the River Ness is still considered relatively healthy (Table
2 and 3). Key to this, is the understanding of the concept of the ‘carrying capacity’ of the river.
The size of a juvenile salmon population can only increase and grow until it reaches the carrying
capacity of its environment. At this point, resources (such as food and shelter) will not be sufficient to
allow the populaton to continue growing over the long-term. This means that, even with increasing
numbers of adult spawners, the number of smolts successfully leaving and migrating from the river
will remain constant. To illustrate this, we have plotted the rod catch for the mainstem River Ness
against the densities of salmon fry and parr recorded during our electrofishing surveys over the years
on the River Ness.

Figure 10: Rod catch against average juvenile salmon density (fish per 100m2) for the mainstem River Ness.

The results indicate the higher rod catches (number of spawners) in a given year, the higher the density
of salmon fry (Figure 10). However, no matter how many spawners or fry you are starting with, the
relating parr densities remain at a similar level and do not continue to increase. This suggests that, in
terms of parr, the available habitat in the Ness mainstem is likely to be at or above the carrying
capacity at the moment.
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Holm Burn
The Holm Burn is the larger of two major tributaries entering the River Ness. It was an important
spawning and nursery area for salmon and sea trout; however, water abstraction, morphological
alterations and barriers to fish migration have resulted in its fish populations becoming severely
degraded over time.
Historical access to migratory fish was largely restricted to the first 60 metres of the Holm Burn due
to the presence of a weir in the grounds of Ness Side Estate. In 2010 the Highland Council modified
the structure to incorporate fish passage during the construction of a new flood defence scheme. The
effectiveness of the fish pass was questionable, with re-colonisation of salmon populations taking
much longer than expected. Electro-fishing surveys undertaken by the Ness and Beauly Fishery Trust
indicated that year classes of fish were missing. It was believed that the structure was only passable if
there were adequate flows, i.e. it was likely a partial barrier to fish.
Plans were agreed with SEPA, The Highland Council (who own the structure), and Ness Side Estate to
incorporate alterations that would hopefully improve fish passage. Construction of new structure was
completed in early Autumn 2017. Assessing the success of the new fish pass in relation to the status
of the salmon populations on the Holm Burn is complicated by the fact that its lower reaches often
dry out (an issue that will be addressed in the coming years via the provision of a compensation flow
from the Loch Ashie). We have therefore used sites in the upper accessible reaches, where the channel
always remains wetted as an indicator.
The results of the 2020 surveys were positive, with a trend of increasing fry densities since the
alterations were made in 2017 (Figure 11). Parr densities are also showing signs of improvement,
despite a complete absence in 2018, when extreme drought is likely to have a significant negative
impact on survival (Figure 11).
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Figure 11: Juvenile salmon density (fish per 100m2) trends above the new fish pass on the Holm Burn.

River Enrick
The River Enrick has a fully accessible 17km stretch below waterfalls at Corrimony, where the habitat
is known to be productive for juvenile salmon. The lower reaches of the river particularly have high
connectivity between salmon spawning areas with habitats ideally suited to the production of salmon
fry and parr.
From historical and current data (Figure 4), the Enrick’s’ fry and parr densities are commonly among
the highest in the Ness catchment. It is likely to contribute a significant proportion of the overall
salmon smolt output from the Ness system. The results of this year’s surveys indicate increasing trends
for both fry and parr densities (Figure 12). Large variations in the fry densities between sites were
apparent, ranging from 57 fish per 100m2 to 190 fish per 100m2.
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Figure 12: Juvenile salmon density (fish per 100m2) trends in the mainstem River Enrick.

River Coiltie
The River Coiltie is the largest tributary of the Enrick, with the junctions of the two rivers close to the
outflow into Loch Ness. The upper reaches of the Coiltie appear to have less spawning habitat than
the neighbouring Enrick. However, an increasing trend in parr densities at sites in the Upper Coiltie is
indicated in Figure 13, with 0 fish per 100m2 to ~30 fish per 100m2.
Furthermore, the Lower Coiltie an increasing trend in both fry and parr densities are indicated (Figure
14). The general improvement in juvenile densities from 2018 onwards could be due potentially in
part to the removal of a structure that facilitated water abstraction by Scottish Water in 2017. Previous
to the electrofishing surveys In May 2020, flow from three braided channels in the Lower Coiltie had
been diverted into one channel, resulting in the two outer channels becoming cut off trapping fish in
the pools. In collaboration with SEPA a fish rescue was organised and carried out, which resulted in
the recovery of 284+ juvenile salmon, trout, and lamprey that had become isolated from the main
channel as a potential consequence of these river engineering works. However, this did not appear to
negatively affect the juvenile salmon numbers when surveyed later on in the year.
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Figure 13: Juvenile salmon density (fish per 100m2) trends in the Upper Coiltie.

Figure 14: Juvenile salmon density (fish per 100m2) trends in the Lower Coiltie.

Upper Moriston (Above Ceannacroc Heck)
Historically, the headwaters of the Moriston have been highly altered through hydroelectric schemes
(Cluanie and Loyne dams) above which, access to the spawning and nursery habitat was cut off.
Ceannacroc Heck (a fish trap) was constructed as part of a hydro scheme which became fully
operational in 1962. It created a complete barrier to returning salmon which were captured and their
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progeny stocked elsewhere in the catchment. Numbers of adult salmon returning to the heck
diminished over time.
In 2006 a fish pass was constructed in the heck as part of the £3 million EU funded Conservation of
Atlantic Salmon in Scotland (CASS) Project. This created access for salmon to the 5km reach of the
main River Moriston between Ceannacroc and Cluanie Dam for the first time in 44 years.
Since the construction of the fish pass, regular juvenile salmon surveys have been carried out in the
area above the heck. Surveys completed in 2007 (a year after construction) showed no evidence of
successful spawning above the new pass. However, surveys in 2008 revealed the first signs of recovery,
with six salmon fry recorded in two riffle sites just downstream of Cluanie Dam.
Recovery has continued overtime, with encouraging results from the most recent surveys. Juvenile
salmon are now widely distributed throughout the upper Moriston above Ceannacroc Heck. Fish are
found to be present where expected (i.e. those sites with suitable habitat), with densities of up to 47
fry and 22 parr per 100m2 in 2020 (Figure 15), which are both classed as Good (Table 2 and 3).

Figure 15: Juvenile salmon density (fish per 100m2) trends above Ceannacroc on the River Moriston.

Inverviggar Burn (Tributary of the River Oich)
The Invervigar Burn is the largest tributary of the Rover oich. In previous reports it is highlighted to
have a ‘flashy’ nature with noted changes to the electrofishing site almost annually. Furthermore, the
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burn is known to accumulate debris which acts as a potential impediment for the fish migration is not
removed or breached.
The results of the electrofishing surveys historically show variable fry and parr dennsities with 0 per
100m2 recorded in 2019 and 2020 (Figure 16) However this can be potentially attributed to the survey
site location. In 2019 and 2020 the NEPS site selected was above a fall in the burn. The data thus
suggests it is impassable with no salmon present. In previous years where the surveys were conducted
below the falls, both fry and parr were present.

Figure 16: Juvenile salmon density (fish per 100m2) trends in the Invervigar Burn.

Upper Garry
The abundance of salmon in the Upper Garry has declined over the last 60 years and is showing little
sign of recovery (Figure 17). Counts of adult salmon passing through Garry Dam have reduced from
~800 fish each year, in the 1960s, to a current five-year average of 54 fish. Just 27 fish passed through
the counter in 2018 (the last year of the Mark 11 Counter), with juvenile salmon densities across much
of the system critically low.
Historical stocking undertaken as mitigation for loss of habitat following historical hydroelectric
development, together with subsequent easing of fish passage, has proven to be unsuccessful. It is
believed that the indigenous population may have been affected by none-native strains of salmon that
may not be fully adapted to their environment. Initial baseline genetic monitoring has indicated that
a remnant of the original native stock of salmon is still present.
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Figure 17: Number of adult salmon ascending Invergarry dam from 1956 to 2020.

In 2012 the Rivers and Loch Institute (University of the Highland and Islands) was commissioned by
the Ness DSFB to carry out a scoping study for the development of a salmon stock restoration
programme for the upper River Garry. Their recommendations included the implementation of
carefully targeted, designed and linked enhancement initiatives, encompassing habitat improvement
and stock rehabilitation through supportive breeding and supplementary stocking.
As a result, Scottish and Southern Energy, the Ness District Salmon Fishery Board, Ness and Beauly
Fishery Trust, MOWI, UHI RLI and the Scottish Environment Protection Agency has come together to
collaborate on the delivery of the ‘Upper Garry Salmon Restoration Project’, to restore a selfsustaining wild salmon population.
The supportive breeding and supplementary stocking element of the project involves capture of a
proportion of the wild River Garry salmon smolts as they migrate downstream towards the sea
between April and May. These fish are then grown on to maturity in captivity, genetically screened,
with their eggs stocked to areas accessible to salmon upstream of Garry Dam for a time limited period
in an attempt to ‘kick-start’ the recovery of a self-sustaining wild population.
Electrofishing surveys are carried out on an annual basis to assess the effectiveness of the restoration
stocking element of the project. The initial results have been encouraging, with increased salmon fry
and parr densities recorded at all sites. Genetic samples will be used to confirm the proportion of
these fish that originate from the restoration stocking programme (the broodfish having been
genetically profiled).
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Upper Kingie
Eggs have been planted in the River Kingie since 2018. For the purposes of our stocking assessment,
the Kingie is split into ‘upper’ and ‘lower’ reaches. These reaches are separated by a deep, slow
‘middle’ section of the river, with suboptimal juvenile salmon habitat. Generally, the upper reach is
dominated by the fry habitat, whereas the lower reach is dominated by parr habitat. This is reflected
in the results of the electrofishing surveys (Figure 18, Figure 19).
We were unable to access the upper Kingie sites in 2018 (where all the egg planting took place in that
particular year). A significant increase in fry densities was however subsequently recorded in 2019,
with record densities of up to 136 fry per 100m2 in 2020. This indicates an overall increasing trend in
the population of fry in the upper reaches of the Kingie since the stocking restoration efforts (Figure
18). Densities of up to 8 parr per 100m2 were also recorded in the upper Kingie in 2020, although this
was not significantly greater that the baseline situation.

Figure 18: Juvenile salmon density (fish per 100m2) trends in the Upper Kingie.

Lower Kingie
A significant increase in both fry and parr densities were observed in the lower Kingie in 2018 and
2019, despite the fact no egg planting took place in this area. This is believed to be due to the
downstream migration of stocked fish from the upper reaches after hatching. Eggs were introduced
into Allt Coire An Stangain Bhig (a tributary of the lower Kingie) for the first time in 2020. This was due
to deep snow preventing access to the planting of this particular batch of eggs to the upper Kingie.
Record fry and parr densities of up to 70 fish per 100m2 and 23 fish per 100m2 respectively in 2020
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(Figure 19), both being categorised as Good (Table 2 and 3). This higher density of parr in the lower
section compared to the upper Kingie reflects the predominant habitat types.

Figure 19: Juvenile salmon density (fish per 100m2) trends in the Lower Kingie.

Allt Choire a’ Bhalachain
The Allt Choire a’ Bhalachain is located on the south side of the upper Garry and approximately 2.5
miles downstream of the Kingie outlet for the Garry (Kingie pool). This was the third year of egg
planting in the Allt Choire a’ Bhalachain. Prior to the planting of 5000 ‘eyed ova’ in spring 2018, the
highest fry density previously recorded was 2 per 100m2, with juvenile salmon completely absent in
three of four years surveys.
The 2020 assessment recorded very encouraging fry densities of 104 fish per 100m2 (Figure 20). Parr
densities suggests a trend of increasing numbers, however the densities remained relatively low at 5
per 100m2 (Figure 20). This may relate to the predominant habitat types at the two survey sites which
are more suited to fry than parr.
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Figure 20: Juvenile salmon density (fish per 100m2) trends in the Allt Choire a’ Bhalachain.

Greenfield Burn
The results of this years post stocking assessment on the Greenfield Burn indicate the highest fry
densities on record (69 per 100m2) (Figure 21). Eggs were first planted here in Spring 2019, resulting
in a significant increase in fry densities the following summer. It appears survival of these fish has been
high, with densities of up to 35 parr per 100m2 recorded in 2020 (Figure 21), well above the previous
best of 4 per 100m2 recorded in 2013.
The accessible reaches of Greenfield Burn provide a good mix of spawning and nursery habitat for
salmon. It is fringed by native riparian woodland, which acts to buffer extremes of temperature. The
burn’s highly mobile nature results in bankside scour, providing a continous supply of fresh gravel.
Falling trees create large woody debris, providing important cover for fish and the invertebrates they
feed upon, as well as increasing diversity in flow. Overall, it is a burn with a lot of potential and it is
hoped that the short-term intervention will result in the restoration of a self-sustaining salmon
population once again.
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Figure 21: Juvenile salmon density (fish per 100m2) trends in the Greenfield Burn.
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Recommendations
•

Continuation of electrofishing surveys conducted at previous sites to create consistent year by
year data set to better observe spatial and temporal trends across the Ness system.

•

The juvenile salmon population in the mainstem River Ness appears to be relatively healthy and
above carrying capacity. However, given public concern regarding an apparent decline in adult
salmon catches, it is recommended that the number of juvenile surveys sites be further increased
from six to 10 to provide higher resolution.

•

The salmon fry densities recorded in the River Coiltie were lower than expected when compared
to other rivers in the Ness system. It is therefore recommended that the number of Coiltie survey
sites be increased to provide higher resolution.

•

Further surveys sites should be established on the lower Moriston mainstem (below Dundreggan
Dam), the River Oich mainstem, the lower reaches of the Inverviggar Burn and the River Tarff.

•

Post stocking assessment of sites in the upper Garry system should continue to allow the efficacy
of the ‘Upper Garry Salmon Restoration Project’ to be properly assessed going forward.

•

Standardised protocol should be implemented to record other species in the catchment, including
eel and lamprey, due to their position as crucial species for the functioning of the Ness ecosystem.
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Appendix
Appendix 1: List of individual sites included in the 2020 survey programme
Primary
purpose

River Name

Site Code

Grid Reference

Secondary Purpose

NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
NEPS
Main Stem
Main Stem
Main Stem
Main Stem
Main Stem
Main Stem
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Investigative
Investigative
Investigative
Investigative

Kingie
Kingie
Kingie
Kingie
Kingie
Kingie
Kingie
Kingie
Kingie
Kingie
Greenfield Burn
Allt na Cailliche
Allt Fion Dhall
Oich/Inverviggar
Moriston
Moriston
Moriston
Moriston
Moriston
Moriston/Redburn
Moriston/Dalreichart
Moriston/Dalreichart
Moriston/Tomcrasky
Moriston/Unamed
Coiltie
Coiltie
Coiltie
Coiltie
Enrick
Enrick
Ness
Ness
Ness
Ness
Ness
Ness
Avoch Burn
Avoch Burn
Avoch Burn
Rosemarkie Burn
Rosemarkie Burn
Rosemarkie Burn
Littlemill Burn
Littlemill Burn
Electric Burn
Holm Burn
Holm Burn
Holm Burn

Ness_3223
Ness_3207
Ness_3119
Ness_3182
Ness_3190
Ness_3070
Ness_3194
Ness_3225
Ness_3205
Ness_3089
Ness_3068
Ness_3090
Ness_3231
Ness_3118
Ness_3067
Ness_3083
Ness_3215
Ness_3063
Ness_3111
Ness_3088
Ness_3196
Ness_3116
Ness_3115
Ness_3220
Ness_3113
Ness_3065
Ness_3081
Ness_3213
Ness_3085
Ness_3217
N1_LI (Little Isle)
N2 (Holm Mills)
NS2 (Ness Side)
NS1 (Ness Side)
N3 (Black Stream)
N4 (The Minor)
AVO3
AVO2
AVO1
Rose001
Rose002
Rose003
LMB2
LMB1
EB2
HB1
HB2
Ness_3077

208128, 799220
207859, 799009
207403, 798865
204735, 797769
204531, 797793
204024, 797766
202946, 797935
200300, 796700
199854, 796437
199756, 796413
220105, 600934
227991, 800460
214589, 800182
232617, 805449
221349, 809980
221251, 809995
221116, 809983
220543, 809878
219858, 809693
232548, 814316
227675, 812753
228029, 812727
226724, 812632
236589, 815497
251951, 829443
251342, 829168
249790, 828145
249709, 828079
238049, 830386
237939, 830400
266382, 843986
265345, 843245
264383, 842122
264383, 841795
263804, 840915
261889, 840282
270037, 855022
269924, 855913
269943, 855168
273753, 857793
273536, 857818
273264, 857800
265162, 852699
264923, 852663
265790, 843375
254444, 812215
264508, 842200
265447, 841714

Stocking Assessment
Stocking Assessment
Stocking Assessment
Stocking Assessment
Stocking Assessment
Stocking Assessment
Stocking Assessment
Stocking Assessment
Stocking Assessment
Stocking Assessment
Stocking Assessment
-
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Primary
purpose

River Name

Site Code

Grid Reference

Secondary Purpose

Stocking
Assessment
Stocking
Assessment
Stocking
Assessment

Greenfield Burn

GRBStockAssessment1

220046, 800832

-

Allt Choire
Bhalachain
Allt Choire
Bhalachain

ACABStockAsessment2

213411, 800457

-

ACABStockAsessment1

213353, 800453

-
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