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EXECUTIVE SUMMARY 
 

¶ Scale samples were submitted from a total of 223 adult salmon captured between 2014 and 

2016, equating to seven per cent of the total salmon catch for the period (3,136 fish).  

¶ Sampling effort in the upper catchment (Garry, Oich, Moriston and Loch Ness) concentrated in 

the spring to early summer period, whereas that on the lower catchment (River Ness) extended 

through to the autumn period. 

¶ {ŀƳǇƭŜǎ ǿŜǊŜ ǘŀƪŜƴ ŦǊƻƳ ŀ ƘƛƎƘŜǊ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ΨǎǇǊƛƴƎΩ ŎŀǘŎƘ ǘƘŀƴ ǘƘŜ ΨǎǳƳƳŜǊΩ ŀƴŘ 

ΨŀǳǘǳƳƴΩ ŎŀǘŎƘΣ ǇŜŀƪŜŘ ƛƴ !ǇǊƛƭ ǿƘŜƴ ŀƴ ƛƳǇǊŜǎǎƛǾŜ н7 per cent of all fish caught were sampled.  

¶ It was not possible to determine the freshwater age for 23 of the samples, with the marine age 

also indistinguishable in the case of two of these samples. This was due to too few scales being 

contained in the enǾŜƭƻǇŜΣ ǿƛǘƘ ǘƘƻǎŜ ǇǊŜǎŜƴǘ ōŜƛƴƎ ΨǊŜǇƭŀŎŜƳŜƴǘΩ ƻǊ ΨƛǊǊŜƎǳƭŀǊ ǎƘŀǇŜŘΩΦ 

¶ CƻǳǊ ƻŦ ǘƘŜ ŦƛǎƘ ǎŀƳǇƭŜŘ ƻǾŜǊ ǘƘŜ ǘƘǊŜŜ ȅŜŀǊ ǇŜǊƛƻŘ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ōŜ ΨǇǊŜǾƛƻǳǎΩ ƻǊ ΨǊŜǇŜŀǘΩ 

spawners. Of particular interest was a fish that had spawned twice previously and was caught on 

its way back to spawn for a third time, an unusual occurrence in Scotland. 

¶ It was possible to determine the freshwater age for 200 of the scale samples. The majority of 

these (83 per cent) were found to have spent two years in freshwater, with a further 18 per cent 

having spent three years in fresh water. 

¶ The proportion of three freshwater year fish recorded in the samples from the Garry and Oich 

catchment (57 per cent) and Moriston catchment (25 per cent) in the upper system were 

significantly higher than in Loch Ness (11 per cent) and River Ness (12 per cent) in the lower 

system. This pattern is similar to that seen in other Scottish rivers, with the colder climate in the 

upper reaches resulting in slower growth of fry and parr. 

¶ Three freshwater year fish dominated the February samples (75 per cent), but were found to 

make up a much smaller proportion of the other monthly samples (zero to 22 per cent of 

ƳƻƴǘƘƭȅ ǎŀƳǇƭŜǎύΦ ¢ƘŜ ΨŜŀǊƭȅ ǎǇǊƛƴƎΩ ǎŀƭƳƻƴ ŎŀǳƎƘǘ ƛƴ WŀƴǳŀǊȅ ŀƴŘ CŜōǊǳŀǊȅ ŀǊŜ ōŜƭƛŜǾŜŘ ǘƻ ōŜ 

headed for the very upper reaches of the system where freshwater growth is slower. 

¶ Scale readings indicate that the majority of both 1SW grilse and MSW salmon spent two years in 

freshwater, with a smaller proportion of each spending three years in freshwater, although this 

was more common in MSW salmon (19 per cent) than 1SW grilse (seven per cent). 

¶ It was not possible to carry out any meaningful analysis on the sea age of the submitted samples. 
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This is due to the fact that sampling between 2014 and 2016 was heavily biased toward sampling 

of larger multi sea winter salmon. Of the 221 samples suitable for sea age composition analysis, 

187 were found to be MSW salmon with just 34 found to be grilse (1SW).  

¶ The majority of grilse (93 per cent) had a total age of three years, with just seven percent having 

a total age of four years. Those four year olds were found to have spent three years in 

freshwater.  

¶ The MSW salmon were found to range between four and nine years of age. The majority were 

found to have a total age of four years (54 per cent), followed by those with a total age of five 

years (37 per cent) and a further eight per cent at six years of age. Seven and nine year old fish 

each made up one per cent of the sample; these were found to be repeat spawners. 

¶ Analysis of scale samples taken from March and May caught fish between 2014 and 2016 (the 

ΨǎǇǊƛƴƎΩ ǇŜǊƛƻŘύ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ ŀƭƭ a{² ǎŀƭƳƻƴ. The majority of samples taken in 

February were found to be from 3SW fish (75 per cent), with a smaller proportion of 2SW fish. 

¢ƘŜ ǇǊƻǇƻǊǘƛƻƴǎ ǿŜǊŜ ǾŜǊȅ ǎƛƳƛƭŀǊ ƛƴ ǘƘŜ aŀȅ ǎŀƳǇƭŜǎΤ ƘƻǿŜǾŜǊ ǘƘŜǎŜ ŀƭǎƻ ƛƴŎƭǳŘŜŘ ΨǊŜǇŜŀǘ 

ǎǇŀǿƴƛƴƎΩ ŦƛǎƘ όп ǇŜǊ ŎŜƴǘ ƻŦ ǘƻǘŀƭύΦ  

¶ The April and May samples saw a shift in dominance from 3SW (33 per cent and 10 per cent 

respectively) to 2SW fish (65 per cent and 85 per cent respectively). A small proportion of these 

samples were also found to be repeat spawners (three per cent and two per cent respectively).  

¶ The first 1SW grilse were identified in scale samples taken in June making up 17 per cent of the 

monthly total, with 2SW salmon dominating (78 per cent) and a small proportion of 3SW fish 

also present in the sample (four per cent). By July, 1SW grilse were found to make up 57 per cent 

of the monthly scale samples, with no 3SW fish present.  

¶ CŜōǊǳŀǊȅ ŀƴŘ aŀǊŎƘ ǎŀƳǇƭŜǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ōŜ ŦǊƻƳ ΨǎǇǊƛƴƎΩ ŦƛǎƘ ŜȄƘƛōƛǘƛƴƎ ƴƻ Ǉƭǳǎ ƎǊƻǿǘƘΦ Ψtƭǳǎ 

ƎǊƻǿǘƘΩ ōŜƎŀƴ ǘƻ ŀǇǇŜŀǊ ƛƴ ǘƘŜ !ǇǊƛƭ ǎŀƳǇƭŜǎ ŀƴŘ ƳŀŘŜ ǳǇ мм ǇŜǊ ŎŜƴǘ ƻŦ ǘƘŜ ƳƻƴǘƘƭȅ ǘƻǘŀƭΦ 

!ƭǘƘƻǳƎƘ ǘƘŜ ǎŀƳǇƭŜǎ ǎǳōƳƛǘǘŜŘ ƛƴ aŀȅ ǿŜǊŜ ŀƎŀƛƴ ŘƻƳƛƴŀǘŜŘ ōȅ ΨǎǇǊƛƴƎΩ ŦƛǎƘ ŜȄƘƛōƛǘƛƴƎ ƴƻ Ǉƭǳǎ 

growth (52 per cent); a significant proportion with plus growth also featured (48 per cent).  

¶ Spring fish with no plus growth continued to feature in June, although making up a much smaller 

proportion of the monthly total (nine per cent). By July and August all the samples were found to 

show plus growth; ƘƻǿŜǾŜǊ ŀ ǎƛƴƎƭŜ ΨǎǇǊƛƴƎΩ ǎŀƭƳƻƴ ǿŀǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ {ŜǇǘŜƳōŜǊ ǎŀƳǇƭŜΦ 

¶ The results indicate that the months of April and May are particularly important for spring 

salmon on the bŜǎǎ ǎȅǎǘŜƳΦ ¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ¢ƘŜ {ŎƻǘǘƛǎƘ DƻǾŜǊƴƳŜƴǘΩǎ ǎǘŀǘǳǘƻǊȅ 

ŎƻƴǎŜǊǾŀǘƛƻƴ ƳŜŀǎǳǊŜǎ ŦƻǊ ΨǎǇǊƛƴƎΩ ŦƛǎƘ όŀƭƭ ŦƛǎƘ Ƴǳǎǘ ōŜ ǊŜǘǳǊƴŜŘ ǳǇ ǘƻ ǘƘŜ мst April), although 

welcomed, do not go far enough.  
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¶ Fish in the sample aged as grilse (1SW) were found to range between 3.5 and 9 pounds in 

weight, with an average weight 5.7 pounds. The 2SW salmon ranged from 5.5 to 22 pounds, with 

an average weight of 11.4 pounds.  The 3SW salmon ranging from 7 to 24 pounds, with and 

average weight of 16.8 pounds.  

¶ If we assume that these samples are representative of the wider salmon population in the Ness 

system, then the results suggest that fish over 9 pounds are most likely to be MSW salmon, with 

fish under 5.5 pounds most likely being 1SW grilse. Fish between 5.5 and 9 pounds could be 

either MSW salmon or grilse and difficult to positively identify without scale reading.  

¶ A slight amendment to the data collected as part of our scale sampling programme would allow 

us to begin quantifying grilse error. This would involve the use of a scale packet which asks for 

length data and a description of the fish in terms of salmon or grilse rather than just salmon.  

¶ Overall, females were found to account for 59 per cent of the total sample. However, the 

samples submitted from 1SW grilse were found to be dominated by male fish (68 per cent), with 

the samples from MSW salmon found to be dominated by female fish (65 per cent). This 

reinforces the need to collect a more representative sample in future years. 

¶ It is recommended that both length and weight data be collected during scale sampling so that it 

Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŘŜǾŜƭƻǇ ŀ ΨbŜǎǎ {ǇŜŎƛŦƛŎΩ [ŜƴƎǘƘκǿŜƛƎƘǘ ŎƻƴǾŜǊǎƛƻƴ ŎƘŀǊǘΦ 
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1 INTRODUCTION 
 

The collection and ageing of Atlantic salmon scales has become a fundamental fisheries 

management tool. It allows determination of river age, sea age and various other scale 

characteristics for stock discrimination (Shearer, 1992). Growth patterns can be related to 

production, environmental trends. Timing of physiological changes such as maturation, 

smoltification and spawning can also be identified. This information, combined with sex and size 

data, can be used to inform management decisions within a fishery. 

This report provides an overview of the Ness DistǊƛŎǘ {ŀƭƳƻƴ CƛǎƘŜǊȅ .ƻŀǊŘΩǎ нлмп ǘƻ нлмс Scale 

Sampling Programme. This starts with a description of the basic markings and structure of fish 

scales, scale ageing techniques and the sampling procedures employed. It goes on to present the 

results of the programme; including the numbers and quality of scale samples submitted over the 

three year period and analysis of the resulting data in terms of age composition and run timing. 

Finally, the report looks at practical management applications of the scale ageing data and makes 

recommendations for future years. 
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2 THE NESS SYSTEM 
 

The Ness catchment is the largest in the North Highlands and drains approximately 2,000 square 

kilometres of land. The upper reaches extend almost to the west coast, close to Loch Hourn and 

Loch Nevis.  The land drains east and north through the Great Glen before entering the sea in the 

Moray Firth at Inverness. For management purposes the district is sub-divided into seven key 

management units (see Figure 2.1 below).  

Figure 2.1 - Ness System Fishery Management Units 

 

 

Each of these management units is described in further detail below: 

¶ Ness Coastal - Inverness Firth and smaller coastal burns, particularly important for sea trout but 

also salmon; 

¶ River Ness ς The temperature of the main River Ness is kept artificially high by Loch Ness, so it 

has no temperature barrier. This unit also incorporates the key tributaries of the main river, 

Some features of this map are based on digital spatial data licensed from the Centre for Ecology and Hydrology, © CEH. Includes 

material based on Ordnance Survey 1:50,000 maps with the permission of the controller of Her Majestyôs Stationery Office É 

Crown copyright. 
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including the Holm Burn and Allt na Skiach Burn; 

¶ Loch Ness and Small Tributaries ς The famous loch extends to 37km with smaller tributaries, the 

mouths of which are believed to be important spawning areas for salmon, trout and Arctic char; 

¶ Rivers Enrick and Coiltie ς Flowing into Urquhart Bay and supporting one of only a few alluvial 

woods remaining in the United Kingdom, designated as a Site of Special Scientific Interest (SSSI). 

Also thought to be important spawning areas for summer and autumn salmon and grilse; 

¶ River Moriston ς Designated as a Special Area of Conservation (SAC) for freshwater pearl mussel 

ŀƴŘ !ǘƭŀƴǘƛŎ ǎŀƭƳƻƴΦ Lǘ ǎǳǇǇƻǊǘǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ΨǎǇǊƛƴƎΩ ǎŀƭƳƻƴ ŦƛǎƘŜǊȅ ŀƴŘ ƛǎ ƘŜŀǾƛƭȅ ƛƳǇŀŎǘŜŘ ōȅ 

large scale hydro-electric schemes; 

¶ Rivers Garry and Oich ς Separated by Loch Oich. The River Oich runs parallel to the Caledonian 

Canal with extensive modifications being made to the river during its construction. Both the 

DŀǊǊȅ ŀƴŘ ǘƘŜ hƛŎƘ ǎǳǇǇƻǊǘ ƛƳǇƻǊǘŀƴǘ ΨǎǇǊƛƴƎΩ ǎŀƭƳƻƴ ŦƛǎƘŜǊƛŜs and are heavily impacted by large 

scale hydro-electric schemes; and 

¶ Rivers Tarff, Foyers and Farigaig ς All support salmon populations to a greater or lesser degree 

and form important juvenile and nursery areas. They are, however, less important in terms of 

angling. The Tarff and Foyers are impacted by hydro-electric schemes. 

In addition to the above, the Caledonian Canal intersects the Ness system at various points. The 

canal runs some 60 miles (97 km) from north-east to south-west. Only one third of the entire length 

is man-made, the rest being formed by Loch Dochfour, Loch Ness, Loch Oich and Loch Lochy (in the 

neighbouring catchment). 
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3 PRINCIPLES OF SCALE READING 
 

Many of the skeletal structures of fish such as scales, otoliths, opercular bones and fin rays exhibit 

growth rings. These rings are formed annually due to seasonal fluctuations in growth and so can be 

used to give an indication of the age of a fish. Scales are usually the chosen structure because they 

can be sampled without sacrificing the fish.  

3.1 BASIC MARKINGS AND STRUCTURE 

The basic markings and structure of a typical generic fish scale are shown in Figure 3.1. It can be 

ǎŜŜƴ ǘƘŀǘ ōŀƴŘǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ƭƛƴŜǎ ƪƴƻǿƴ ŀǎ ΨŎƛǊŎǳƭƛΩ ǊŀŘƛŀǘŜ ƻǳǘ ŦǊƻƳ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ ǎŎŀƭŜΣ ǘƘŜ 

ΨCƻŎǳǎΩΦ 

Figure 3.1 - Basic markings and structure of a generalised fish scale 

 

 

When the scales are attached to the fish they are held in pockets. The circuli are formed as the scale 

pushes against the dermis and the pressure forms ridges on the scale which then become calcified. 

This process occurs at the edge of the scale where the new growth is soft. As the circuli age and 

become further away from the edge of the scale, they harden as they become impregnated with 

mineral salts. 
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During the summer months, when food availability is high, the fish grows quickly. In the colder 

months growth slows down or stops and the circuli form closer together leaving incomplete ridges. 

²ƘŜƴ ǘƘŜ ŦƛǎƘ ōŜƎƛƴǎ ǘƻ ƎǊƻǿ ŀƎŀƛƴ ƛƴ ǘƘŜ ǿŀǊƳŜǊ ƳƻƴǘƘǎ ŀ ƴŜǿ ǊƛŘƎŜ ƛǎ ŦƻǊƳŜŘ ǿƘƛŎƘ ΨŎǳǘǎ ŀŎǊƻǎǎΩ 

the incomǇƭŜǘŜ ŎƛǊŎǳƭƛΣ ǘƘƛǎ ǊŜƎƛƻƴ ƛǎ ƪƴƻǿƴ ŀǎ ŀƴ ŀƴƴǳŀƭ ΨŎƘŜŎƪΩ ƻǊ ΨŀƴƴǳƭƛΩΦ  

The annuli in different species or specimens may differ in appearance, but will always have one or 

more of the following characteristics: 

¶ Cutting over of circuli; 

¶ Closely spaced circuli followed by a zone of widely spaced circuli; 

¶ Abrupt ending of circuli; 

¶ Uneven spacing of circuli; and 

¶ Clear patches without any circuli. 

The age of the fish can be determined from the number of annual checks (annuli). Temperature is 

the main contributing factor to annuli formation, due to its effects on the metabolic rate and growth 

of the fish.  

False checks are a common feature on scales, particularly where the growth of the fish has been 

interrupted by factors such as pollution events, capture by anglers or sudden changes in 

temperature. This makes the ageing of fish more difficult, especially in cold water species such as 

salmon and trout. These are very sensitive to extremes of temperature and may stop feeding in very 

warm or very cold conditions. 

3.2 SALMON SCALES 

Salmon are ΨanadromousΩ όŦƛǎƘ ǿƘƛŎƘ migrate up rivers from the sea to spawn) and so their scales 

exhibit features from their freshwater and seawater years. After hatching, the salmon spends on 

average two years in freshwater where it is known as ŀ ΨǇŀǊǊΩΦ ¢ƘŜ ǎŀƭƳƻƴ ǘƘŜƴ ǳƴŘŜǊƎƻŜǎ 

ΨǎƳƻƭǘƛŦƛŎŀǘƛƻƴΩ ŀƴŘ ƳƛƎǊŀǘŜǎ ŘƻǿƴǎǘǊŜŀƳ ǘƻǿŀǊŘǎ ǘƘŜ ǎŜŀ ŦƻǊ ǘƘŜ ŦƛǊǎǘ ǘƛƳŜ, marking the end of 

freshwater growth.  

The fish stays at sea for at least one winter where its scales exhibit large growth rates due to the 

abundance of food available. If they first return after one sea winter they become known as grilse. 

An image of a typical grilse scale is presented in Figure 3.2 below. 

 
 

 



NESS DISTRICT SALMON FISHERY BOARD 
Review of 2014 to 2016 Adult Salmon Scale Sampling Programme   

Page 6 of 39 

Figure 3.2 - Scale from a grilse aged 2.1+ (two years in the river and one year in the sea) 

 

 

Fish that stay at sea for more than one winter return at a larger average size. These multi sea winter 

(MSW) salmon are believed begin returning very early in the year (sometime late November/early 

December in the previous year), compared to the main grilse run which usually return between June 

and October. Scales from typical MSW salmon are presented in Figure 3.3.  

The first fish aged 3.3 years was captured in April and so is ŎƭŀǎǎŜŘ ŀǎ ŀ ΨǎǇǊƛƴƎΩ ŦƛǎƘΦ ¢Ƙƛǎ ƛǎ ŎƻƴŦƛrmed 

by the scale which shows no growth after the third sea winter check. This indicates that the fish 

entered the river early in the year without putting on any significant growth since the last winter.  

The second fish ǿŀǎ ŎŀǇǘǳǊŜŘ ŀǎ ŀ ΨŦǊŜǎƘΩ Ǌǳƴ ŦƛǎƘ in July and so is classed as ŀ ΨǎǳƳƳŜǊΩ ǎŀƭƳƻƴΦ ¢Ƙƛǎ 

ŦƛǎƘ ŜȄƘƛōƛǘǎ ΨǇƭǳǎΩ ƎǊƻǿǘƘ ŀŦǘŜǊ ǘƘŜ ǎŜŎƻƴŘ ǎŜŀ ǿƛƴǘŜǊ ŎƘŜŎƪΣ consistent with the fact that it had 

more time to feed at sea since the last winter. 
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Figure 3.3 - Scale from a 3.3 multi sea winter ΨǎǇǊƛƴƎΩ salmon ŀƴŘ ŀ нΦнҌ Ƴǳƭǘƛ ǎŜŀ ǿƛƴǘŜǊ ΨǎǳƳƳŜǊΩ 

salmon. 
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On their return to freshwater salmon do not feed, the mineralisation process is reversed and the 

scales are reabsorbed from the outside edge. This demineralisation process is known as the 

Ψ/ǊƛŎƘǘƻƴ 9ŦŦŜŎǘΩ (after it was described by Crichton in 1935) and provides a source of calcium during 

periods of deficiency.  

The erosion ƻōǎŜǊǾŜŘ ƻƴ ŀ ǎŎŀƭŜ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘƛǎ ǇǊƻŎŜǎǎ ƛǎ ŎŀƭƭŜŘ ŀ ΨǎǇŀǿƴƛƴƎ ƳŀǊƪΩΦ The degree of 

erosion can be used to given an indication as to how long a fish has been in freshwater, or to identify 

ƪŜƭǘǎΣ ƛΦŜΦ ΨǎǇŜƴǘΩ ŦƛǎƘ ǿƘƛŎƘ ƘŀǾŜ ǎǇŀǿƴŜŘΣ ǎǳǊǾƛǾŜŘ ŀƴŘ ŀǊŜ ƻƴ ǘƘŜƛǊ ǿŀȅ ōŀŎƪ ǘƻ ǘƘŜ ǎŜŀ (see Figure 

3.4 below).  

Figure 3.4 - {ŎŀƭŜ ŦǊƻƳ ǎŀƭƳƻƴ ΨƪŜƭǘΩ ǿƛǘƘ ŀ ƘƛƎƘ ŘŜƎǊŜŜ ƻŦ ŜǊƻǎƛƻƴ ŀƭƻng its edges creating a 

ΨǎǇŀǿƴƛƴƎ ƳŀǊƪΩΦ  

 

The presence of a spawning mark can also be used to identify previous spawners, i.e. those fish that 

have entered the river and spawned, returned to the sea, then entered the river again to spawn for 

a second time. An example of a multi sea winter salmon scale exhibiting a previous spawning mark is 

presented in Figure 3.5. 
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Figure 3.5 ς Impression of a scale from a 2.2(SM) м ΨǊŜǇŜŀǘ ǎǇŀǿƴƛƴƎΩ ǎŀƭƳƻƴ caught on the River 
Garry in May 2015 
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4 SCALE SAMPLING PROCEDURE 
 

Ghillies and anglers were issued with scale packets, tweezers and asked as a minimum to take 

samples from every third fish landed. Normal procedures for minimising trauma and damage to the 

fish were employed (e.g. minimum handling time and wet hands). The fish were kept under as much 

control as possible, preferably remaining in the landing net. The fish were weighed as usual and the 

anglers asked to record their ΨŦƻǊƪ ƭŜƴƎǘƘΩΣ ƳŜŀǎǳǊŜŘ ŦǊƻƳ ǘƘŜ ǘƛǇ ƻŦ ǘƘŜ ǎƴƻǳǘ ǘƻ ǘƘŜ ŦƻǊƪ ƻŦ ǘƘŜ ǘŀƛƭ 

(see Figure 4.1 below). 

Figure 4.1  Adult salmon showing fork length and scale sample area 

 

The weight and length of the fish were recorded on the scale packet provided, together with the 

date and location of capture (the river, beat and pool from which it was taken).  Further comments 

were included ƛƴ ǘƘŜ ΨwŜƳŀǊƪǎΩ ǎŜŎǘƛƻƴ, together with the sex of the fish (if possible). 

Scales were taken from the area highlighted in green (see Figure 4.1 above) between the dorsal fin 

and lateral line. This ensures that the best possible shaped scales are taken making reading much 

easier. A total of four to five individual scales were removed from each fish. This allows the age to be 

verified and accounǘǎ ŦƻǊ ŀƴȅ ΨǊŜǇƭŀŎŜƳŜƴǘΩ ǎŎŀƭŜǎ. The scales were then transferred to the 

completed scale packet. 

Scale packets were submitted to fishery board water bailiffs or trust biologists. These were then 

given a reference number before being sent to a specialist scale reader (Bryce Whyte) for validation. 

The raw data was then sent back in a spreadsheet and subsequently analysed. A number of scales 

samples were photographed, with annotated images provided to those who captured the fish. The 

results are presented in the following sections of this report. 
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5 RESULTS 
 

This section of the report presents the results of the 2014 to 2016 Ness District Scale Sample 

Programme; including the numbers and quality of scale samples submitted and analysis of the 

resulting data in terms of age composition and month of capture. 

5.1 SCALE AGES 

Scale samples were submitted from a total of 223 adult salmon captured between 2014 and 2016, 

equating to seven per cent of the total salmon catch for the period (3,136 fish). The details of each 

sample submitted are presented in Appendix 1 of this report. The age is generally presented as a 

three number code, where: 

¶ The first number = river (or freshwater) age 

¶ The second number = sea age 

¶ Third number = 0 (no plus growth) 

¶ Third number = 1 (plus growth) 

¶ Third number = 2 (previous spawner) 

¶ Third number = 3 (full erosion) 

For example, if ǘƘŜ ŀƎŜ ƻŦ ŀ ŦƛǎƘ ƛǎ ƎƛǾŜƴ ŀǎ ΨонлΩΣ ǘƘƛǎ ŦƛǎƘ ǎǇŜƴǘ ǘƘǊŜŜ ȅŜŀǊǎ ƛƴ ǘƘŜ ǊƛǾŜǊ ŀƴŘ ǘǿƻ ȅŜŀǊǎ 

ŀǘ ǎŜŀ ǿƛǘƘ ƴƻ Ǉƭǳǎ ƎǊƻǿǘƘ όƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ƛǘ ŜƴǘŜǊŜŘ ǘƘŜ ǊƛǾŜǊ ŜŀǊƭȅ ƛƴ ǘƘŜ ȅŜŀǊ ŀƴŘ ǎƻ ǿŀǎ ŀ ΨǎǇǊƛƴƎΩ 

salmon). 

Where it was not possible to age the fish (due to poor scale quality or low numbers of scales 

ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǎŀƳǇƭŜύ ǘƘŜ ƴǳƳōŜǊ Ψ-мΩ ƛǎ Ǉǳǘ ƛƴǘƻ ǘƘŜ ΨŀgeΩ column. Where it was not possible to 

age part of the scale (e.g. the river age) then ŀ ΨΚΩ ǎȅƳōƻƭ was included instead.  

5.2 SAMPLING EFFORT 

The results indicate that sampling effort in the upper catchment (Garry, Oich, Moriston and Loch 

Ness) concentrated in the spring to early summer period, whereas that on the lower catchment 

(River Ness) extended through to the autumn period. This was due to the fact that fishing effort is 

highest on the upper system during the spring period and lower system in the summer/autumn 

period (see Figure 5.1 below). 
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Figure 5.1 ς 2014 to 2016 combined monthly rod catch for each management unit (blue) compared 

to the number of scale samples submitted (red) 
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Scale samples were taken from a higher ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ΨǎǇǊƛƴƎΩ catch ǘƘŀƴ ǘƘŜ ΨǎǳƳƳŜǊΩ ŀƴŘ 

ΨŀǳǘǳƳƴΩ ŎŀǘŎƘ (see Figure 5.2 below). Sampling peaked in April when an impressive 27 per cent of 

all fish caught were sampled. This fell to 11 per cent in May, eight per cent in June and fell steadily to 

just one per cent in September.  

Figure 5.2 ς Proportion of the combined 2014 to 2016 monthly rod catch from which scale samples 

were taken 
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In future years sampling effort during the summer and autumn periods should be increased. This 

could be achieved by recruiting more anglers on the River Ness and Loch Ness to participate in the 

scale sampling programme.  

5.3 SAMPLE QUALITY  

The length of fish was omitted from all of the samples submitted over the three year period. This 

was due to a printing error on the scale packets, which has been rectified with a new batch of scale 

envelopes.   

It was not possible to determine the freshwater age for 23 of the samples submitted between 2014 

and 2016, with the marine age also indistinguishable in the case of two of these samples. In the 

majority of cases this was due to too few scales being contained in the envelope, with those present 

being ΨǊŜǇƭŀŎŜƳŜƴǘ ǎŎŀƭŜsΩ  

When a scale is lost, a replacement (regenerated) scale grows rapidly to reach the size of the 

original. Regenerated scales do not form circuli during the period of rapid growth and often appear 

clear, pebbly or irregularly formed compared to the original scale (see Figure 5.3 below). When the 

regenerated scale reaches the size of the original, further growth occurs and circuli are formed at 
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the same rate as the surrounding non-regenerated scales. Since they lack age and growth 

information prior to scale loss, ages estimated from regenerated scales are not reliable.  The 

occurrence of replacement scales is the primary reason for need to take four to five scales from each 

individual fish. 

Figure 5.3 ς A normal scale (left) and ǘȅǇƛŎŀƭ ΨǊŜǇƭŀŎŜƳŜƴǘΩ ǎŎŀƭŜ (right) from the same fish. The 

replacement scale has irregularly formed regeneration in its centre making the freshwater age 

impossible to determine. 

 

! ƴǳƳōŜǊ ƻŦ ǎŎŀƭŜ ŜƴǾŜƭƻǇŜǎ ŎƻƴǘŀƛƴŜŘ ΨƛǊǊŜƎǳƭŀǊΩ ǎƘŀǇŜŘ ǎŎŀƭŜǎ ƻǊƛƎƛƴŀǘƛƴƎ ŦǊƻƳ ǎǳō-optimal 

locations on the fish (see Figure 5.4 below). These are likely to have resulted from loose scales being 

taken from the landing net or river bank. Scales should be taken directly from the area between the 

dorsal fin and lateral line on the fish. This ensures that the best possible shaped scales are taken 

making reading much easier. 

Figure 5.4 - Scale of the best possible shape taken from between the dorsal fin and lateral line 

(left) next to an irregularly shaped scale from another part of the fish (right). 
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5.4 KELTS, BAGGOTS AND RAWNERS 

Scale samples from four fish sampled between 2014 and 2016 indicate that they from either salmon 

ΨƪŜƭǘǎΩΣ ΨōŀƎƎƻǘǎΩ ƻǊ ΨǊŀǿƴŜǊǎΩΦ ¢ƘŜȅ have been excluded from the analysis contained in this report 

because they were fish that entered the system in the previous year.  

A kelt is a salmon which has spawned. They are usually identified by their thin shape, distended vent 

and preseƴŎŜ ƻŦ ΨƎƛƭƭ ƳŀƎƎƻǘǎϥ on the gill filaments (see Figure 5.5 below). They are often 

encountered by anglers in spring when they regain a silvery appearance and can be easily mistaken 

ŦƻǊ ŦǊŜǎƘ Ǌǳƴ ΨǎǇǊƛƴƎŜǊǎΩΦ  

Figure 5.5 - A typical female salmon kelt with thin shape yet silvery appearance 

 

! ϥǊŀǿƴŜǊϥ όƳŀƭŜύ ƻǊ ΨōŀƎƎƻǘΩ όŦŜƳŀƭŜύ ƛǎ ŀ Ŧƛsh that has failed to spawn or has still to spawn. These 

fish are occasionally caught in springtime on the rivers of the upper Ness system, but more often on 

the River Ness which is known for its late spawning fish. 

Baggots are generally well proportioned, though slightly dark coloured, particularly on their gill 

covers. Baggots can be distinguished from coloured hens by their soft flesh, distended bellies and 

sometimes open vents (see Figure 5.6 below). 

! ΨwŀǿƴŜǊΩ is the name for a mature male salmon caught in the spring which has not spawned or 

may possibly be just part spent. If these fish were to be cut open they have mature testes, hence the 

name rawn. 
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Figure 5.6 - A confirmed ΨōŀƎƎƻǘΩ ƻǊ ǳƴǎǇŀǿƴŜŘ ŦŜƳŀƭŜ ǎŀƭƳƻƴ ŎŀǳƎƘǘ ƻƴ ǘƘŜ ǳǇǇŜǊ bŜǎǎ ǎȅǎǘŜƳ 

in February 2016 

 

5.5 PREVIOUS SPAWNERS 

Four of the fish sampled over the three year period were found to be ΨǇǊŜǾƛƻǳǎΩ ƻǊ ΨǊŜǇŜŀǘΩ ǎǇŀǿƴŜǊǎ 

(see Table 1 below). These are fish that entered the river and spawned, returned to the sea and then 

entered the river again for a second or third. Good field signs of a previous spawner are the 

presence of gill maggots on a fresh run fish, or healed damage to the lower edge of the caudal (tail) 

fin as a result of previous spawning activity.  

Table 1 - Details of fish identified from the 2014 to 2016 scale sample ŀƴŀƭȅǎƛǎ ŀǎ ōŜƛƴƎ ΨǇǊŜǾƛƻǳǎ 

spawnersΩ 

Date of 
Capture 

Location Weight 
(lbs) 

Condition Released  Age 

10/03/14 River Moriston 18 Fresh Yes 2.3(SM)1 

16/05/15 River Garry 21 Coloured with predator 
damage (dolphin). 

Yes 2.2(SM)1 

15/04/16 River Oich 20 Fresh Yes 2.3(SM)1(SM)1 

24/04/16 Loch Ness 14 Fresh Yes 2.2(SM)1 
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Of particular interest is the 20lb repeat spawner caught and released on the River Oich by Ian 

Stoddart on the 15th April 2016 (see Figure 5.7 below). This fish had spawned twice previously and 

was caught on its way back to spawn for a third time, an unusual occurrence in Scotland. 

All of the previous spawners recorded to date on the Ness system can be classed as ΩalternativeΩ or 

Ψbiennial ǎǇŀǿƴŜǊǎΩΣ ƛΦŜΦ ǘƘŜȅ ǿŜƴǘ back to sea for a full year before returning to spawn for a second 

time. In Scotland it is unusual to see more than two spawnings by an individual fish; however fish 

with up to four spawnings have been identified in Norwegian rivers.  

Repeat spawning fish are important for the entire river stock for a number of reasons: 

¶ Older salmon are larger and have a better chance of spawning successfully; 

¶ The larger females are more aggressive and capture the optimum spawning sites in the river, 

improving the chances of spawning success; 

¶ The larger the hen salmon, the more fecund it will be (i.e. it will deposit a larger number of 

eggs); 

¶ Large salmon are known to be more attractive to other fish than the smaller ones and so the 

eggs are more likely to be fertilised; 

¶ The larger the salmon the bigger the eggs, providing the fry with a larger food reserve and 

increasing survival; and 

¶ ¢ƘŜ ƭŀǊƎŜǊ ǘƘŜ ǎŀƭƳƻƴΣ ǘƘŜ ŘŜŜǇŜǊ ǘƘŜ ƴŜǎǘ ƻǊ ΨǊŜŘŘΩΣ ƳŀƪƛƴƎ ƛǘ ƳƻǊŜ ǊŜǎƛƭƛŜƴǘ ǘƻ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ 

high or low water conditions. 

¢ƘŜǎŜ ΨǾŜǘŜǊŀƴǎΩ ŀǊŜ ŀŎǘƛƴƎ ǘƻ ΨŦƛƭƭ ǘƘŜ ƎŀǇǎΩ ƭŜŦǘ ōȅ ǇƻƻǊ ǊŜǘǳǊƴǎ ƻŦ ƳŀƛŘŜƴ ǎǇŀǿƴers. They also 

remind us of the importance of returning as many spring salmon as possible. By removing even the 

smallest of fish you may prevent it from spawning not just once, but even two or three times.  
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Figure 5.7 - Annotated photograph of a scale from the 20lb repeat spawner caught and released on 

the River Oich by Ian Stoddard on the 15th April 2016 
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5.6 FISH FARM ESCAPEES 

No fish farm escapees were identified from the scales samples collected between 2014 and 2016. 

However, escapes from fish farms are a cause for concern and anglers should know how to identify 

them.  

For conservation and wild fish interests, escaped fish may: represent a disease hazard; occupy 

valuable habitat to the exclusion of wild fish; and have the potential to interbreed with wild fish, 

leading to dilution of genetic integrity.  

Farmed salmon can differ morphologically from wild salmon in several ways:  

¶ Shortened gill covers such that the gills are visible when the covers are normally closed;  

¶ Snout/jaw deformations;  

¶ Bud fins (when dorsal or pectoral fins are worn down to a cartilage-like stump where the rays 

are no longer visible);  

¶ wavy rays on dorsal or pectoral fins; 

¶ Rounded tail lobes; and 

¶ Higher numbers of dark spots below the lateral line. 

Photographs of a typical escaped farm salmon is shown in Figure 5.8 below. This illustrates the 

shortened gill cover, wavy rays on pectoral fins and damaged dorsal fin. 
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Figure 5.8 - A confirmed fish farm escapee with shortened gill-cover, wavy rays on pectoral 

fin and damaged dorsal fin. 
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5.7 AGE COMPOSITION 

The sea ages of Atlantic salmon indicate crucial differences between oceanic feeding zones, which 

have important implications for conservation and management (Bacon et al, 2010). It is also known 

that Ψ1 Sea Winter (1SW) grilseΩ and Ψaǳƭǘƛ {Ŝŀ ²ƛƴǘŜǊ όMSW) salmonΩ can have different freshwater 

habitat preferences (lowland and upland areas respectively). An understanding of the age 

composition of a salmon therefore provides important details regarding their lifestyles and 

requirements of the fish and their populations (Bacon et al, 2010). 

5.7.1 Freshwater Age 

It was possible to determine the freshwater age for 200 of the scale samples submitted between 

2014 and 2016. The majority of these fish (83 per cent) were found to have spent two years in 

freshwater before smolting and returning to the sea (see Figure 5.9 below). A further 18 per cent 

were found to have spent three years in fresh water. 

Figure 5.9 - Proportion of sampled rod catch (2014 to 2016) shown by years spent in freshwater  
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Each spring, the largest parr become silvery smolts and migrate downstream towards the sea. In the 

southern rivers of the United Kingdom this can happen after just one year. In the more northerly 

Scottish rivers (which have shorter growing seasons) smolts are usually two to three years of age, as 

is the case in the Ness District.  

Studies of salmon scale samples taken from other rivers in Scotland indicate that a greater 

proportion of fish with three freshwater years (and above) are found to originate from the upper 

reaches of rivers than the lower reaches. This is thought to be due to the colder climate in these 

areas and subsequent lack of nutrients resulting in slower growth rates of fry and parr.  
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A similar pattern is evident from adult scale samples taken across the Ness District. The proportion 

of three freshwater year fish recorded in the samples from the Garry and Oich catchment (57 per 

cent) and Moriston catchment (25 per cent) in the upper system were significantly higher than in 

Loch Ness (11 per cent) and River Ness (12 per cent) in the lower system (see Figure 5.10 below).  

Figure 5.10 - Proportion of sampled rod catch (2014 to 2016) on each main tributary of the Ness 

District found to have spent three years in freshwater 
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Furthermore, three freshwater year fish dominated the February samples (75 per cent of monthly 

sample), but were found to make up a much smaller proportion of the other monthly samples (zero 

to 22 per cent of monthly samples) (see Figure 5.11 below)Φ ¢ƘŜ ΨŜŀǊƭȅ ǎǇǊƛƴƎΩ ǎŀlmon caught in 

January and February are believed to be headed for the very upper reaches of the system. 

Figure 5.11 - Monthly proportion of sampled fish falling into each freshwater age class 
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The proportion of scales sampled from grilse (1SW) and salmon (MSW) falling into each freshwater 

year class is compared in Figure 5.12 below. The majority of grilse sampled between 2014 and 2016 

(93 per cent) were found to have spent two years in freshwater as juveniles.  

Figure 5.12 - Proportion of scales sampled from grilse (1SW) and salmon (MSW) falling into each 

freshwater year class 
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Two of the grilse sampled in the 2015 programme (equating to seven per cent of the total grilse 

sample) were found to have spent three years in freshwater. Both of these fish were caught on the 

River Ness at Dochfour in July. They may have been destined for the upper reaches of the system 

where freshwater growth rates are slower. A much larger proportion of the MSW fish (19 per cent) 

were found to have spent 3 years in freshwater, the majority of which were captured in the upper 

system in the early part of the season. 

Overall, scale readings indicate that the majority of both 1SW grilse and MSW salmon spent two 

years in freshwater, with a smaller proportion of each spending three years in freshwater.  

5.7.2 Sea Age 

It was not possible to carry out any meaningful analysis on the sea age of the submitted samples. 

This is due to the fact that sampling between 2014 and 2016 was heavily biased toward sampling of 

larger multi sea winter salmon. Of the 221 samples suitable for sea age composition analysis, 187 

were found to be MSW salmon with just 34 found to be grilse (1SW).  
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5.7.3 Total Age (Freshwater and Sea Combined) 

The majority of fish sampled between 2014 and 2016 (49 per cent) were found to have a combined 

freshwater and sea age of four years (see Figure 5.13 below). A further 30 per cent were found to 

have a total age of five years and 14 per cent with a total age of three years. Just one per cent of the 

samples were found to be either seven or nine years old (repeat spawning fish). 

Figure 5.13 - Proportion of sampled rod catch (2014 to 2016) shown by combined freshwater and 

sea or total age 
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¢Ƙƛǎ ǇǊƻǾƛŘŜǎ ŀ ƎŜƴŜǊŀƭ ΨǊǳƭŜ ƻŦ ǘƘǳƳōΩ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǘƻǘŀƭ ŀƎŜ ƻŦ ǎŀƭƳƻƴ ƻƴ ǘƘŜƛǊ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ǊƛǾŜǊΦ 

It does not however consider the differences between MSW salmon and 1SW grilse. This is 

important because, as mentioned previously, the samples taken between 2014 and 2016 were 

heavily biased towards MSW salmon. 

Figure 5.14 presents the proportions of 1SW grilse and MSW salmon sampled falling into each total 

age category. The majority of grilse (93 per cent) had a total age of three years, with just seven 

percent having a total age of four years. Those four year olds were found to have spent three years 

in freshwater. As stated previously, this could be an indication that they were headed for the colder, 

nutrient poor upper systems where growth rates are slower. In this part of the system a greater 

proportion of fish spend an extra year in the river before reaching the optimum condition for 

smoltification. 

The MSW salmon contained in the sample were found to range between four and nine years of age. 

The majority were found to have a total age of four years (54 per cent), followed by those with a 

total age of five years (37 per cent) and a further eight per cent at six years of age. Seven and nine 

year old fish each made up one per cent of the sample. These fish were found to be repeat spawners 
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that spent either one or two extra years in freshwater during the spawning process. 

Figure 5.14 ς tǊƻǇƻǊǘƛƻƴ ƻŦ м{² ƎǊƛƭǎŜ όǘƻǇύ ŀƴŘ a{² ǎŀƭƳƻƴ όōƻǘǘƻƳύ ŦŀƭƭƛƴƎ ƛƴǘƻ ŜŀŎƘ ΨǘƻǘŀƭΩ ŀƎŜ 
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5.8 RUN TIMING 

Research has shown that the spawning destination of salmon can be related to timing of river entry. 

Early run fish are known to travel further upstream, with later running fish remaining lower in the 

catchment (Bacon et al, 2010). Diversity in adult run timing is particularly important in terms of 

ensuring the longevity of the salmon population, but also the economics of a fishery as it extends the 

fishing season (Bacon et al, 2010). Information gained from scale reading regarding run timing is 

therefore of particular interest. 
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5.8.1 Relative Proportions of 1SW and MSW Fish 

Analysis of scale samples taken from fish caught between March and May όǘƘŜ ΨǎǇǊƛƴƎΩ ǇŜǊƛƻŘύ 

indicates that they were all MSW salmon (see Figure 5.15 below). The majority of samples taken in 

February were found to be from 3SW fish (75 per cent), with a smaller proportion of 2SW fish. The 

proportions were very similar in the March samples; however these ŀƭǎƻ ƛƴŎƭǳŘŜŘ ΨǊŜǇŜŀǘ ǎǇŀǿƴƛƴƎΩ 

fish (4 per cent of total).  

Figure 5.15 - Relative proportions of 1SW, 2SW and 3SW fish identified from scale samples taken 

in each month of the season 
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The April and May samples saw a shift in dominance from 3SW (33 per cent and 10 per cent 

respectively) to 2SW fish (65 per cent and 85 per cent respectively). A small proportion of these 

samples were also found to be repeat spawners (three per cent and two per cent respectively). The 

repeat spawners recorded to date have all been associated with spring salmon (pre - 1st June). 

The first 1SW grilse were identified in scale samples taken in June making up 17 per cent of the 

monthly total, with 2SW salmon dominating (78 per cent) and a small proportion of 3SW fish also 

present in the sample (four per cent). By July, 1SW grilse were found to make up 57 per cent of the 

monthly scale samples, with no 3SW fish present.  

Similar proportions of 1SW and 2SW fish were found to be present in the August samples (59 per 

cent and 35 per cent respectively). Of particular interest was the presence of 3SW salmon (six per 
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cent of the total). This relates to a single fish with ΨǇƭǳǎ ƎǊƻǿǘƘΩΣ indicating that it was a summer 

rather than a spring salmon. September and October samples were again dominated by 1SW grilse 

(75 per cent and 100 per cent of totals respectively). 

5.8.2 Plus Growth 

Ψtƭǳǎ ƎǊƻǿǘƘΩ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƎǊƻǿǘƘ ǎƘƻǿƴ ƻƴ ǘƘŜ ŦƛǎƘ ǎŎŀƭŜ ǎƛƴŎŜ ǘƘŜ ƭŀǎǘ ǿƛƴǘŜǊ ŎƘŜŎƪΦ CƛǎƘ 

entering the river during the earlȅ ΨǎǇǊƛƴƎΩ ǇŜǊƛƻŘ Řƻ ǎƻ ōŜŦƻǊŜ ǘƘŜȅ ƘŀǾŜ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŦŜŜŘ ŀƴŘ 

so show little or no growth since the last winter check. The fish that enter the river later in the year 

(such as grilse and summer/autumn salmon) spent longer feeding at sea and so their scales exhibit a 

much greater degree of growth since the last winter check.  

¢Ƙƛǎ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ Ǉƭǳǎ ƎǊƻǿǘƘ ƻƴ ŀ ǎŎŀƭŜ ŜƴŀōƭŜǎ ΨǎǇǊƛƴƎΩ ǎŀƭƳƻƴ ǘƻ ōŜ ƛŘŜƴǘƛŦƛŜŘΦ ¢Ƙƛǎ 

is illustrated in Figure 5.16 below, which presents the relative proportion of scale samples showing 

ŜƛǘƘŜǊ Ψƴƻ Ǉƭǳǎ ƎǊƻǿǘƘΩ ƻǊ ΨǇƭǳǎ ƎǊƻǿǘƘΩ.  

Figure 5.16 - PǊƻǇƻǊǘƛƻƴǎ ƻŦ ǎŎŀƭŜ ǎŀƳǇƭŜǎ ǎƘƻǿƛƴƎ ŜƛǘƘŜǊ Ψƴƻ Ǉƭǳǎ ƎǊƻǿǘƘΩ ƻǊ ΨǇƭǳǎ ƎǊƻǿǘƘΩ. 
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All of the February and March samples were found to be from ΨǎǇǊƛƴƎΩ fish exhibiting no plus growth. 

Fresh fish exhibiting Ψplus growthΩ began to appear in the April samples and made up 11 per cent of 

the monthly total, with those with no plus growth making up 89 per cent of the total. The samples 

submitted in May were once again dominated by ΨǎǇǊƛƴƎΩ fish exhibiting no plus growth (52 per 

cent); however a significant proportion of fish with plus growth also featured (48 per cent).  
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The results of the 2014 to 2016 scale sampling programme, together with analysis of the latest five 

year average monthly rod catches, indicate that the months of April and May are particularly 

important for spring salmon on the Ness system. This suggests that TƘŜ {ŎƻǘǘƛǎƘ DƻǾŜǊƴƳŜƴǘΩǎ 

ǎǘŀǘǳǘƻǊȅ ŎƻƴǎŜǊǾŀǘƛƻƴ ƳŜŀǎǳǊŜǎ ŦƻǊ ΨǎǇǊƛƴƎΩ ŦƛǎƘ (all fish must be returned up to the 1st April), 

although welcomed, do not go far enough.  

Spring fish with no plus growth continued to feature in June, although making up a much smaller 

proportion of the monthly total (nine per cent). By July and August all the samples were found to 

show plus growth. 

Of the eight September samples submitted between 2014 and 2016, one fish (equating to 13 per 

ŎŜƴǘ ƻŦ ǘƘŜ ƳƻƴǘƘƭȅ ǎŀƳǇƭŜύ ǿŀǎ ŦƻǳƴŘ ǘƻ ŜȄƘƛōƛǘ ƴƻ ΨǇƭǳǎ ƎǊƻǿǘƘΩΦ Without scale analysis, this 8 

pound fish captured at the Little Isle (River Ness) on the 21st September 2014 would most likely have 

ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ŀ ΨǎǳƳƳŜǊΩ ǎŀƭƳƻƴΦ IƻǿŜǾŜǊΣ ƛǘ ǎŜŜƳǎ ǘƘŀǘ ǘƘƛǎ ŦƛǎƘ ŜƴǘŜǊŜŘ ǘƘŜ ǊƛǾŜǊ ŘǳǊƛƴƎ ǘƘŜ 

spring period. It exhibited a relatively high level of scale erosion (4 degree), due to the time it had 

spent in the river without feeding. On capture it ǿŀǎ ǇǊƻōŀōƭȅ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ƛǘǎ ΨǎŜŎƻƴŘŀǊȅ 

ƳƛƎǊŀǘƛƻƴΩ, or may have been washed downstream during high flows. 

This is a significant observation, particularly as it demonstrates that scale reading can be used to 

ƛŘŜƴǘƛŦȅ ŀƴŘ ǇǊƻǘŜŎǘ ǾǳƭƴŜǊŀōƭŜ ΨǎǇǊƛƴƎΩ ŦƛǎƘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎŜŀǎƻƴΦ Lǘ ŀƭǎƻ ǊŜƛƴŦƻǊŎŜǎ ǘƘŜ ƴŜŜŘ ǘƻ 

comply with the ΨbŜǎǎ 5ƛǎǘǊƛŎǘ Salmon Conservation PolicyΩ ŀƴŘ ƴƻǘ ƪƛƭƭ ΨŎƻƭƻǳǊŜŘΩ ŦƛǎƘΦ CǳǊǘƘŜǊ ǘƻ 

ǘƘƛǎΣ ƛǘ ŎƻƴŦƛǊƳǎ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ΨǎǇǊƛƴƎΩ ǎŀƭƳƻƴ ƛƴ ǘƘŜ River Ness.   
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6 PRACTICAL MANAGEMENT APPLICATIONS 
 

A key challenge facing Scottish fishery managers is the ability to balance the conservation of stocks 

of MSW salmon, whilst still maintaining an economically viable fishery (Bacon et al, 2010). The 

information gained from scale reading, combined with length and weight data, can be used to 

inform management decisions which help to achieve this. Two particularly topical practical 

applications are illustrated in further detail below. 

6.1 SPRING CONSERVATION MEASURES 

In line with recommendations contained in the Wild Fisheries RŜǾƛŜǿ ƎǊƻǳǇΩǎ ǊŜǇƻǊǘ ǊŜƎŀǊŘƛƴƎ 

declining spring salmon catches and following a consultation period, the Scottish Government 

introduced statutory conservation measures to ensure that no salmon are taken in Scotland before 

1st April each year.  The national measure came in to force on Friday 9th January 2015, the key 

elements of which are detailed below: 

¶ The annual close time has been extended until 31st March; 

¶ The start of the net fishing season is delayed until 1st April; 

¶ Fishing by rod and line can take place from the season start date within the district until 31st 

March on a catch and release basis (any salmon caught must be returned to the water with the 

least possible harm);  

¶ The measures seek to underpin any existing voluntary/statutory measures; and 

¶ The measures will be reviewed annually. 

The results of the 2014 to 2016 scale sampling programmes indicate that the ScotǘƛǎƘ DƻǾŜǊƴƳŜƴǘΩǎ 

spring conservation measures do not go far enough. As the regulations currently stand, all fish must 

be returned up to the 1st April.  

The results of scale sampling suggest that the months of April and May are particularly important for 

spring salmon on the Ness system, with spring fish also found to be present in June samples.  This 

information may support an extension of the spring conservation period to the 1st July. 

6.2 NEW CONSERVATION REGULATIONS 

The Scottish Government has recently announced new conservation regulations which will take 

effect from the 1st April 2017, running on from the existing spring conservation regulations which 

conclude on the 31st March 2017. As a result, ΨDǊŀŘŜ оΩ ǎǘŀǘǳǎ ǿƛƭƭ ǊŜƳŀƛƴ ŀŎǊƻǎǎ ǘƘŜ Ness district 

http://www.legislation.gov.uk/ssi/2014/327/contents/made

















