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Summary
· Since the restoration work has been completed, juvenile salmonid density has increased in the Allt Lorgy.
· Atlantic salmon densities have increased a moderate amount, with fry and parr increases being roughly equal (67.4 % and 57.3 % respectively).
· Brown trout densities have increased more dramatically, with parr increases far exceeding that of fry (402.0 % and 157.0 % respectively).
· Passage obstructions in 2020 had a knock-on effect on the juvenile salmon densities found of 2021 and 2022, however, this reduction is not reflected in the juvenile trout density.
· The proportion of juvenile trout that turn to sea trout in the Allt Lorgy is unknown and would require further study.
Introduction
After the results of a scoping study, a week long restoration exercise was conducted in 2012 on a section of the Allt Lorgy where significant artificial constraints had, over the years, canalised the watercourse from a multi braided to a single channel. The aim of this restoration was to kick start a natural equilibrium by allowing the watercourse to take control. This was achieved through: Lowering 5 artificial embankments by removing over 900m³ of material, Deer fencing being constructed around the area, replacing in-stream boulders with large woody structures and introducing additional wood structures, three culvert pipes were removed from the floodplain and one large drainage ditch was also in filled.
Methodology
To investigate the impact of this habitat restoration on the populations of juvenile salmonids within the Allt Lorgy, the board decided to survey the Allt Lorgy on a frequent basis through electrofishing. This is a widely used technique to examine freshwater fish communities. The method uses electricity to attract and stun fish, which allows operators to remove them from the water. Captured fish are held and each individual is anaesthetised then identified, measured and returned unharmed to the area from which they were captured. At all sites battery powered backpack equipment (Efish 500W) was used. Settings were adjusted for each site depending on environmental variables, such as conductivity, which are measured at the start of each survey. It was decided to compare the post-restoration results (2013 to 2022) with the historical electrofishing records of 1997 to 2012 as the impacts of the restoration work would only start to have an impact from 2013 onwards.
All surveys conducted were quantitative surveys. In this method, the surveyors start at the downstream end of the section and move back and forwards across the channel, covering every part of the bed within the survey stretch. At the end of the survey the area fished is measured and the wetted width used to generate fish densities (per 100m²). The type of net used depended on the specific site - at fast flowing sites with small substrate a banner net was used to ensure no stunned fish were carried downstream past the operator. However, in slower flowing water, or where the substrate was made up of large boulders, hand nets can be to be more effective. 
Salmon and trout were separated into year classes on the basis of length frequency histograms. As fish grow at very different rates between sites, this was repeated for each site individually. Age classifications were also checked by examining the scales taken from fish in a range of sizes. Fish densities were then separated into fry and parr for the presentation of results. Fry refers to fish less than one year old resulting from spawning at the end of the previous year and parr to older fish.
Density Classification
The results from the quantitative surveys are classified according to the SFCC Scottish national classification scheme which was derived using data from over 1600 Scottish sites covering the period 1997-2002 (Godfrey, 2005). This allows the Spey Foundation and the reader to interpret local fish populations in a Scotland-wide, or regional context. The national classes may be periodically revised as fish populations will inevitably change over time, even on a national scale. 
The SFCC national classification scheme included refinements such as regional classifications, the Moray Firth region being relevant to the Spey catchment. Each regional classification was also split by stream width, i.e. >4m wide, 4-6m wide etc. The Moray Firth region classification scheme based on stream width will be used throughout this report to classify all density electrofishing results. Full details of the classification scheme can be found at http://www.gov.scot/Resource/Doc/295194/0096508.pdf
Table 1: SFCC Moray Firth region salmonid classes corrected for stream width (density/100m2). The classification is based on single or first run results from multiple run surveys.
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Results
The electrofishing results for the years 1997 to 2022 are shown in the table below, colour coded according to density classification.
Table 2: Electrofishing survey results for site SDALb from 1997 to 2022
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Prior to the restoration work (1997 to 2012), the average Atlantic salmon (Salmo salar) fry density was 54.0/100m¯² and 7.5/100m¯² for salmon fry. Post restoration (2013-2022), these averages changed to 90.4 fry and 11.8 parr /100m¯², an increase of 67.4 % and 57.3 % respectively.
For brown/sea trout (Salmo trutta) the pre-restoration average was 10.7 fry and 3.5 parr /100m¯² whilst the post-restoration average was 27.5 fry and 17.6 parr /100m¯². This results in an increase of 157.0 % for fry and 402.0 % for parr, a substantial improvement.
Graphs of these changing densities are shown below.
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Figure 1: Salmon fry density of SDALb from 1997 to 2022
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Figure 2: Salmon parr density of SDALb from 1997 to 2022
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Figure 3: Trout fry density of SDALb from 1997 to 2022
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Figure 4: Trout parr density of SDALb from 1997 to 2022

Discussion 
It is clear that salmonid densities with the Allt Lorgy have increased following the completion of habitat restoration works. With regards to Atlantic salmon, this increase has been fairly even for both fry and parr whilst for trout, the increases in parr far outstrip the increases in fry densities.
Regarding the changes in juvenile salmon density, the post-restoration period contains both the highest and lowest fry densities recorded for the Allt Lorgy and in consecutive years of 3.0/100m¯² in 2021 and 226.7/100m¯² in 2022. Moreover, as this is accompanied by a very low salmon parr density in 2022, it can be assumed that the 2021 drop was due to low spawner access to the Allt Lorgy during the 2020 spawning season. Staff report that the Allt Lorgy effused at the bottom of the restoration site in 2020, creating a braided route through the watercourse. This may have been problematic for salmon to traverse.
Despite this, it is clear that juvenile trout populations have massively increased following the restoration with the highest trout fry density on record occurring in 2021 and the highest trout parr density on record occurring in 2022 (Table 2). This could result from reduced competition with juvenile Atlantic salmon in 2021/22 and/or that the watercourse change that impeded salmon from reaching the Allt Lorgy in 2020 did not affect spawning sea trout, a species with passage abilities that often exceed that of salmon. Moreover, as the average trout parr densities increases is considerably greater than the fry increases, it could be that the Allt Lorgy habitat has gradually changed to better favour trout parr than fry.
Although these electrofishing surveys investigate the density of salmonids, it is impossible to distinguish between juvenile brown trout and sea trout as, being the same species, the morphs are identical prior to smoltification. Consequently, a separate program of smolt capture and marking would be required to estimate the current smolt production of the Allt Lorgy. This may be worthwhile when considering that 2022 resulted in the lowest ever recorded catch of sea trout on the river Spey.
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Area Code Year Area Average Width Salmon Fry 100 m¯² Salmon Parr 100 m¯² Trout 100 m¯²Trout Parr 100 m¯²

Allt Lorgy SDALb 1997 107.6 3.9 18.6 3.7 10.2 0.9

Allt Lorgy SDALb 2003 69.3 4.2 109.7 15.9 18.8 7.2

Allt Lorgy SDALb 2012 168.4 6.1 33.8 3.0 3.0 2.4

Allt Lorgy SDALb 2013 124.3 4.4 39.4 13.7 4.8 7.2

Allt Lorgy SDALb 2014 133.9 3.7 9.7 9.0 10.5 4.5

Allt Lorgy SDALb 2015 94.9 3.3 141.2 13.7 25.3 13.7

Allt Lorgy SDALb 2018 113.5 3.4 122.5 22.9 33.5 11.5

Allt Lorgy SDALb 2021 133.8 3.7 3.0 8.2 53.8 26.9

Allt Lorgy SDALb 2022 89.1 2.7 226.7 3.4 37.0 41.5
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