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Executive summary 
Acoustic tagging and tracking have been used to investigate migration of salmon smolts in the river and 

harbour from 2016-2019. Aberdeen Harbour is one of the busiest harbours in the UK and also holds a high 

number of salmon predators including birds, estuarine fish, seals, and dolphins.  

In 2016, smolt losses occurred in the river and none in the harbour. Results from 2017 indicated that most 

losses (70%) occurred in the upper to middle catchment. This high loss of tags, indicating mortality, raised 

concerns over piscivorous bird predation losses in the upper and middle parts of the river. Therefore, in 

2018 additional receivers were installed in the river to more precisely define where losses were highest. 

However, in-river losses in 2018 were low and instead high losses occurred in Aberdeen Harbour. 

In 2019, the fourth and final year in the four-year project of smolt tracking in the River Dee, a total of 134 

smolts were tagged. Some were tagged as pre-smolts but the majority were tagged as smolts. The aims 

of the 2019 study were to 1) identify effect of tagging time on losses; 2) identify differences in migration 

timing between the two tagged groups; 3) assess losses between areas of intensive and background 

piscivorous bird control; 4) compare timing of smolt presence in Aberdeen Harbour between 2016 and 

2019; and 5) make a comparison of fish tagged at the Baddoch smolt trap between the years 2017 and 

2019. 

Overall, it appeared that smolt survival was not influenced by whether fish were tagged as pre-smolts or 

smolts, suggesting that tagging did not have a substantial influence on survival of smolts in the study.  

Although the start date of migration may have varied substantially between the two groups, this 

difference diminished as the migration period progresses. 

There was no indication that intensive scaring of goosanders from the river reduced tag loss. Additionally, 

there was no indication that intensive scaring of goosanders increased tag loss in adjacent areas as a result 

of predator displacement into these areas. 

Given the wider timing of movement when including fish tagged as pre-smolts, some smolts may be 

present in the harbour earlier or later than the peak times previously identified and a likely time period is 

from the start of April until the end of May. 

From a comparison between the three years of tracking fish from the Baddoch down to Aberdeen 

Harbour, we conclude that: in the upper river (up to 41 mile downstream from the Baddoch) tag losses 

are similar across years and are higher than in the lower river; and that tag losses in Aberdeen Harbour 

are generally low, but at risk of being very large under certain conditions, such as occurred in 2018. 
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Introduction 
Acoustic tagging and tracking have been used to investigate migration of salmon smolts in the river and 

harbour from 2016-2019.  

In 2016, smolts were tagged in the Sheeoch and Beltie burns and the results showed that all smolt losses 

occurred  in the river and none in the harbour (Smolt migration through the lower Dee and inner harbour, 

River Dee Trust 2016). This prompted an alteration in the 2017 study to investigate the in-river losses by 

tagging additional smolts in the upper catchment. These fish were trapped and tagged at the Baddoch 

smolt trap by Marine Scotland Science (MSS). 

 

 As with the 2016 study, any tag losses due to the impacts of tagging would be expected to be high initially 

and then decline over time as the fish migrated downstream. At the same time, the likelihood of predation 

increases as smolts migrate further downstream due to the higher predator densities in the lower river 

(based on monthly piscivorous bird counts).  The results from 2017 indicated that 70% of losses occurred 

in the middle catchment, compared to 13% in the lower catchment (River Dee Trust 2018). This high loss 

of tags, and suspected mortality, raised further concerns over predation losses in the middle parts of the 

river. Therefore, in 2018 additional receivers were installed in the river to more precisely define where 

losses were highest (River Dee Trust 2019). However, in-river tag losses in 2018 were lower – 21% over 73 

miles of river. Yet, in contrast to 2017 and 2016, tag losses in the harbour in 2018 were higher: between 

the Boating Club and the Old South Breakwater, 28% of tagged fish were lost over a distance of 1.5 miles, 

compared to no loss in 2016 and low losses in 2017.  

 

In 2019, the fourth and final year in this smolt tracking programme, a total of 134 smolts were tagged. A 

portion of fish were tagged as pre-smolts in February, i.e. large parr that would become smolts later in 

the spring, and a portion tagged as smolts at the Baddoch smolt trap. Tagging fish as pre-smolt would 

remove any possible effects of anaesthetic and surgery on sensitive smolts. In previous years, fish were 

tagged as smolts, and only if there were sufficient numbers in the trap. This meant that only fish in the 

main smolt run were tagged, whereas the actual migration window may be wider. As such, early running 

fish weren’t tracked and therefore the estimates of presences in the harbour may exclude these early 

migrating fish. 

The Trust and Board also ran a trial in 2019 to investigate the feasibility of excluding goosanders from the 

river with contracted marksmen. This offered an opportunity to assess whether smolt losses were 

different in areas of intensive bird control, compared to in areas with background, low, levels of bird 

control.  

The overall aims in 2019 were to 1) identify differences in losses between fish tagged as pre-smolts and 

fish tagged as smolts; 2) identify possible differences in migration timing between the two groups; 3) 

assess tag losses between areas of intensive and background piscivorous bird control; 4) compare timing 

of smolt presence in Aberdeen Harbour between 2016 and 2019; and 5) make a comparison of fish tagged 

at the Baddoch smolt trap between the years 2017 and 2019. 

http://www.riverdee.org.uk/f/articles/Smolt-tracking-2016-report.pdf
https://www2.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Monitoring/Traps
https://www2.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Monitoring/Traps
http://www.riverdee.org.uk/f/articles/Smolt-tracking-2017.pdf
http://www.riverdee.org.uk/f/articles/Smolt_tracking_2018_River-Dee-Trust.pdf
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Methods 

Tagging protocol 

For this study Vemco V5 tags were used. Tags emit a pinging signal every 30 seconds, generated randomly 

at 20 – 40 second intervals. For the salmon tagged by MSS staff as smolts at the Baddoch fish trap, the 

methods are the same as in previous years for smolts. For details see River Dee Trust 2019. In addition, a 

second group of salmon were tagged by MSS staff as pre-smolts. For this a slightly different protocol to 

collect salmon was used, whereas the tagging procedure followed the same protocol.  

Collection of pre-smolts was done by electrofishing between 21 February and 1 March 2019. The density 

of salmon greater than 120mm in length was very low, therefore electrofishing had to be carried out 

throughout the Clunie Water and Callater Burn (Figure 1). Fish were measured ‘on the go’ and fish that 

were close to or over the 120mm minimum length were kept in a holding box for tagging. After tagging 

and upon recovery from the anaesthetic, fish were placed in a holding box and kept for further recovery 

for a minimum period of 30 minutes.  

 

 

Figure 1: Map of electrofishing locations (red polygons) on the Clunie Water and Callater Burn. 

http://www.riverdee.org.uk/f/articles/Smolt_tracking_2018_River-Dee-Trust.pdf
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Receiver deployment 
Two additional receivers were deployed in the Clunie Water compared to previous years, to get an earlier 

entry point into the study and to assess tag losses in the upper Clunie system. Receivers were also placed 

at the start, middle, and end of each of the goosander exclusion trial sections (Figure 2). The receivers 

forming Gate 3 (in the harbour) were unfortunately placed late in the season (30 April 2019) due to poor 

conditions for deployment from a boat.  

Six tags were placed at a fixed location near a receiver to assess receiver efficiency (see Appendix for 

results). The location was largely determined by accessibility and location and thus varies between sites. 

For each test tag, using the Vemco RangeTest software, the detection of tags was tested over a period of 

time to assess the potential of missing tagged fish. The locations were (with distance between tag and 

receiver in brackets): 

1. Clunie 1 (11m) 

2. Monaltrie (12m) 

3. Craigendinnie (14m) 

4. Lower Blackhall & Kinneskie (37m) 

5. Lower Crathes & Park (20m) 

6. North Pier (132m) 

 

 

 

Figure 2: Location of receiver stations. 
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River flow (discharge) for three years when fish were tagged at the Baddoch were provided by SEPA 

(Figure 3). Daily mean discharges (cubic metres per second) were calculated from the gauging station at 

Park, which is the furthest downstream gauging station on the mainstem River Dee. 

 

Figure 3: Daily mean discharge (in cubic metres per second) for the Park gauging station on the River 

Dee, March – June, 2017 - 2019. 

 

Goosander exclusion trial 
In 2019, the Board and Trust carried out a goosander exclusion trial. This trial covered 50km of river 

consisting of five river sections of approx. 10km in length. There were three control sections where 

background levels of bird control took place (i.e. ghillies carrying out seasonal ‘shoot to scare’ with 

reinforcement measures), and two exclusion zones (where contracted marksmen were active with the 

aim to completely exclude goosanders using a ‘shoot to scare’ with reinforcement method). Carcasses of 

any shot goosanders were retrieved for stomach content analysis (which are being analysed by MSS and 

due to be reported in Spring 2020). Because receivers were placed at the start, middle, and end of each 

of the five zones, we could check for any differences in tag losses between the two different approaches 

to bird control. 

 

Results 

Tracking results pre-smolt and smolt tagged fish 
Out of the 105 tagged smolts, five tagged smolts were never detected and out of the 29 tagged pre-smolts, 

9 were never detected. Therefore, total sample sizes for the study are 100 and 20, respectively. The 

percentage of surviving fish at each receiver are shown in Table 1. 

The Clunie 1 receiver detected 85 smolts, so it provided a good early entry point into the study for most 

of the tagged smolts compared to previous years where the Invercauld receiver was the first receiver. 

Note that the Clunie 1 receiver is not a suitable receiver for the pre-smolt tagged fish, as these were mostly 

tagged downstream of the receiver. The Clunie 2 receiver performed poorly overall, it was pulled out of 
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the water by a member of the public which was not reported back. Unfortunately, this happened just prior 

to the start of migration season. The receiver at Fir Tree also performed poorly, probably as a result of 

noise from nearby riffles (see Appendix). 

The receiver at the Boating Club was lost owing to failure of the stainless-steel jubilee clips. All other 

receivers recorded >75% of fish in the group tagged as smolts, whereas detection was somewhat lower in 

the pre-smolt tagged group. Some pre-smolt tagged fish have likely migrated downstream before 

receivers were deployed in the upper river, up to Monaltrie – hence this is the starting point for calculating 

loss rates (Table 1). Three salmon tagged as smolts and four pre-smolt tagged fish appear to be lost in the 

harbour. However, deployment of Gate 3 wasn’t possible due to tidal conditions until 30 April. The three 

fish tagged as smolts appeared in the harbour on 29 April and the four pre-smolt tagged fish arrived before 

20 April. Therefore, it is extremely likely, given the very short migration times between gates, that these 

salmon passed through the harbour successfully but before gate 3 was deployed. Therefore, overall 

survival is assumed to be that recorded at gate 2 – 68% for fish tagged as smolts and 60% for fish tagged 

as pre-smolts, on the basis that survival of fish migrating between gate 2 and 3 after gate 3 was installed 

was 100%.  

Table 1: Summary table for loss rate during migration of salmon tagged at the Baddoch fish trap as smolts 

and in the Clunie Water/Callater burn as pre-smolts. 

Receiver station Percentage of fish  
tagged as smolts 

Percentage of fish  
tagged as pre-smolts 

Clunie_1 100  

Clunie_2 91  

Invercauld 90  

Abergeldie 87  

Fir_tree 82  

Monaltrie 82 100 

Pol_Slachd 77 90 

Craigendinnie 76 90 

Aboyne_Water 73 90 

Dess 73 85 

Borrowston 73 85 

Lower_Woodend 72 85 

L_Blackhall_Kinneskie 71 85 

Crathes_Knappach 70 75 

L_Crathes_Park 69 75 

Culter 68 70 

Ardoe 68 70 

Waterside 68 70 

Gate_1 68 65 

Gate_2 68 60 

Gate_3* 65 40 

*Note, gate was not deployed until 30 April, therefore assumed that all fish detected at gate 2 before this 

time did reach gate 3 successfully. 
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Smolt migration reflected river discharge (Figure 4). However, the number of smolts arriving at a receiver 

station is not related to the absolute level of discharge but appears to be related to increases in discharge 

during a relatively narrow time frame. 

 

 

Figure 4: Number of smolts arriving at a receiver station per day (coloured bars) and discharge (blue 

line, cumecs (m3s-1)). Smolts can swim past multiple receivers in a day. 

 

The migration timing is primarily nocturnal in the upper river, but as fish move further downstream they 

also move throughout the day. This is illustrated in Figure 5, where the changing timing pattern possibly 

reflects a balance where the increased need to reach the sea outweighs the increased risk of predation 

by migrating during the day. 
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Figure 5: Last smolt detections at each receiver station. From left to right the graph ranges from 12 

hours before midnight to 12 hours after midnight. A high point in the coloured curves indicates the time 

when most smolts migrated away from the receiver, the points indicate the individual smolts. 

 

Migration timing between pre-smolt and smolt tagged fish 
There is a gradual downstream movement of smolts throughout the migration season (Figure 6). Some of 

the fish tagged as pre-smolts moved on an earlier increase in discharge than the main run, between 4 

April and 19 April (Figure 7), and part of the pre-smolt group moved with the main run. By the time smolts 

were in the lower river, more of the pre-smolt group had joined with the main run, so the spread of smolt 

movements had reduced from approximately a 62-day window (at Invercauld receiver) to a 40-d window 

(at Gate 2).  
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Figure 6: Timing, in days, of smolts detected at receiver stations. A high point in the coloured curves 

indicates the time when most smolts migrated away from the receiver, the points indicate the individual 

smolts. 
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Figure 7: Timing, in days, of smolts tagged as pre-smolts and smolts leaving receiver stations. A high 

point in the coloured curves indicates the time when most smolts migrated away from the receiver, the 

points indicate the individual smolts. 

 

Goosander exclusion tag loss 
Looking at fish tagged as smolts, tag loss was minimal across both control and exclusion zones (Figure 8). 

Although there was some tag loss in the first control zone (5 tags lost), this was of similar magnitude to 

tag loss in the first exclusion zone (4 tags lost). Similarly, the tag loss in the second exclusion zone (2 tags 

lost) was the same as the tag loss in the third control zone (Figure 8).  
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Figure 8: Tag loss in the River Dee for the group of salmon tagged as smolts (100 smolts). From left to 

right is downstream location with receiver stations shown. Red zones in the plot indicate background 

control zones, blue zones indicate zones controlled by marksmen. 

 

Smolt presence in Aberdeen Harbour 
Smolt presence in Aberdeen Harbour in 2019 was mostly similar to previous years and spanned the period 

between 15 April 2016 and 26 May 2019 (Figure 9). However, a small number of the early running smolts 

(from pre-smolt tagged group) arrived in the harbour before the fish tagged as smolts. This raises the 

possibility that if fish had been tagged as pre-smolts in earlier years, a wider range of migration times 

would have been sampled, and early-running smolts would have been present in the harbour before the 

main smolt run shown in Figure 9.  

 

Tag losses in 2017-2019 
Tag losses within the river and the harbour can be quite variable from year to year (26-49% overall; Table 

2). Losses include any tags that are not detected and tags that show erratic movements, indicating a 

predation event (i.e. the tag was inside a predator). Such erratic movements have been identified only in 

the harbour. It was first identified in 2017, where 11% of tagged smolts showed erratic, non-directional 

travel (River Dee Trust 2018).  

For fish tagged in the Baddoch only and excluding tags that were never detected, the areas in the river 

where these losses occur are different between the years (Figure 10). In 2018 and 2019 tag loss is fairly 

stable between 15km and 125km. After that smolts enter the harbour area. In 2017, tag losses are similar 

to 2018 and 2019 up until 63km, but between 63km and 96km, 50% of tags are lost. 

http://www.riverdee.org.uk/f/articles/Smolt-tracking-2017.pdf
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Figure 9: Presence of salmon smolts in Aberdeen Harbour. 

 

Table 2: Tag loss, 2016-2019 (excluding tags that were never recorded). 
 

River loss Harbour loss Total loss 

2016 26% 0% 26% 

2017 37% 11% 48% 

2018 21% 28% 49% 

2019 32% 0% 32% 

 

 

Figure 10: Proportion of tags left (0-100), as smolts move downstream from the Baddoch tagging site. 
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Conclusions 

Aim 1: identify differences in tag losses between pre-smolts and smolts 

At first glance, it seems that survival was higher for the group of fish tagged as smolts, as 65% of tags were 

recorded at Gate 3, compared to 40% of tags in the pre-smolt tagged group of fish. However, survival to 

Gate 2 was much more similar – 68% compared to 60%, respectively. There were 3 fish tagged as smolts 

that likely moved through the harbour before Gate 3 was deployed, as well as 4 fish tagged as pre-smolts, 

and so these fish could not have been detected.  

The small differences between the two groups at Gate 2 may be down to tag loss, as the pre-smolt group 

had tags inserted for over a month before they initiated migration. It is known that there is a 15% chance 

of tag ejection after about 50 days (Brunsdon et al., 2019), meaning that out of the 29 tagged fish, 4 tags 

may already be ejected by the time fish start their migration (i.e., between the end of February and the 

middle of April). Tag ejection continues to increase up to almost 25% by 75 days (roughly the middle of 

May for the pre-smolt group). Consequently, by the middle of May (when most smolts have entered the 

harbour), there is a difference in the probability of tag ejection between the two groups. Taking this into 

account, it seems likely that both groups performed similarly well. 

Aim 2: identify differences in migration timing between pre-smolts and smolts 
A number of the fish that were tagged as pre-smolt migrated from the Clunie (middle of March) before 

the main run commenced (start of April, see Figure 7). This difference persisted throughout the migration 

period. Overall, the migration timing appears to be compressed further down the river: tags are recorded 

between 15 March and 9 May in the Clunie, whereas in the harbour this period extends only from 15 April 

until 26 May. This is a compression of two weeks, suggesting that although the start of migration may vary 

substantially between the two groups, this difference diminishes as the migration period progresses. 

Aim 3: assess tag losses between areas of intensive and background piscivorous bird control 
From the tracking data there is no clear indication that exclusion of goosanders reduced tag loss in these 

areas. Additionally, there is no indication that exclusion of goosanders increased tag loss in control zones 

as a result of predator displacement and consequent increased predation pressure. If we assume that 

active exclusion of piscivorous birds is an effective strategy - which has not been conclusively shown - the 

number of tagged smolts is probably still too low to pick up any effects over the 50km of river that was 

part of the exclusion trial. 

Indeed, tag loss can be considered fairly constant throughout river, is decreasing in the lower river, and is 

highest in upper river between Clunie 1 and Invercauld. This high initial tag loss may have a few different 

causes. Firstly, there may be delayed mortality from tagging and tag ejection (e.g., Brunsdon et al., 2019), 

in which case, we would expect to see highest mortality at the beginning of the study and reducing 

mortality over time. However, the comparison of survival of fish tagged as smolts and pre-smolts suggests 

no detectable effect on survival depending on time elapsed since the tagging procedure was carried out. 

Furthermore, in previous years, losses have not been greatest at the beginning of the study (2017, 2018). 

Secondly, there are pike present in the lower Clunie and around the confluence of the Clunie and the River 

Dee. Pike are a known predator of salmon and sea trout smolts (Jepsen et al., 2000), however their 

numbers and distribution in the lower Clunie and River Dee is currently unknown and thus, without further 

investigation, can only be seen as a potential factor. 
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Aim 4: compare timing of smolt presence in Aberdeen Harbour between 2016 and 2019 
Most fish were tagged during the main part of the smolt run in 2019 and in 2016-2018. However, some of 

the pre-smolt tagged fish from the 2019 study arrived in the harbour before the smolts from the main 

part of the run (Figure 7). This suggests the time window of smolt presence in the harbour could be wider 

than previously thought (i.e. if pre-smolts were tagged in previous years). However, this time window is 

unlikely to open much further before the start of April: it is determined by the interaction between season 

and discharge in the river. As shown here and in a previous report (River Dee Trust 2019), smolts respond 

strongly to discharge, but ultimately the season determines when their smoltification process is complete 

(McCormick et al., 1998; Otero et al., 2014; Malcolm et al., 2015). Thus, season puts a limit on how early 

fish can start migration, which in turn puts a limit on how early smolts can arrive in the harbour 

environment. Nonetheless, the current study shows that a cautionary buffer around the main period of 

presence in the harbour is warranted with the period for salmon smolt presence in the harbour to be from 

the start of April until the end of May. 

Aim 5: make a comparison of fish tagged at the Baddoch smolt trap between the years 2017 and 

2019 
Initially, it seems that tag loss in 2019 was much higher in the upper river than in 2017-2018. This is, 

however, a consequence of where receivers were deployed: In 2019, two receivers were placed in the 

Clunie, one of which was located just downstream of the release location, providing a much earlier entry 

point into the study. The initial high tag loss in 2019 was similar to 2017 and 2018 when this initial loss 

was ‘ignored’ as there was no receiver in the Clunie and therefore no information on what happened to 

these tags. The 2019 study allowed us to ascertain that tag loss is indeed high between the Clunie and 

Invercauld.  

Furthermore, it should be noted that in 2017, only 40 smolts were tagged in the Baddoch and thus any 

tag losses will affect the percentage values quite strongly compared to the larger sample sizes in 2018 and 

2019. Also, note that the total loss values in Table 2 for 2017 does not match up with the proportion left 

in Figure 10, this is because Figure 10 uses only data for fish tagged at the Baddoch, whereas Table 2 also 

includes data from fish tagged at the Beltie and in the Sheeoch.  

From a comparison between the three years of tracking fish from the Baddoch down to Aberdeen 

Harbour, we conclude that:  

1) In the upper river (up to 65km downstream from the Baddoch), tag losses are similar across years and 

are higher than in the lower river;  

2) Tag losses in Aberdeen Harbour are generally low, but at risk of being very large under certain 

conditions (range observed 0-28%). The very large loss was seen in 2018 and in this year the run timing of 

tagged smolts through the harbour (13 April – 15 May) coincided with annual maintenance dredging (19 

April – 15 May).   The noise and sediment resulting from dredging operations may increase vulnerability 

of smolts to other mortality factors, most notably predation risk.  In the three other study years, losses in 

the harbour ranged from 0-11% and, other than a 2-day period at the end of the smolt run in 2016, there 

was no overlap in the timing of tagged smolts in the harbour and dredging activities.

http://www.riverdee.org.uk/f/articles/Smolt_tracking_2018_River-Dee-Trust.pdf
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Appendix 

Tag range testing 

For four out of six test tags, detection by nearby receivers was generally high (Figure A1). Note that 

distance to the receiver is incorrect for the receivers at Monaltrie and Lower Crathes Park due to poor 

GPS accuracy when test tags were deployed. The Clunie receiver is very sensitive to noise, resulting in 

periods of low detection at ~11m distance from the test tag. It was deployed in a pool, but the upper 

Clunie is a relatively narrow and shallow stream and so even a minor increase in discharge will result in a 

large increase in turbulence and noise levels.  

The Lower Blackhall and Kinneskie receiver is relatively sensitive to noise with substantial drops in 

detection during high discharge periods (compare Figure 4 and Figure 3) at a distance of ~37m. It is likely 

that this is not so much an issue with the placement of the receiver as it was placed in a large deep pool 

>2m deep, but rather from the positioning of the test tag which was placed on the opposite river bank in 

shallower water that gets turbulent in high discharge events. During the main period of the run however, 

discharge was lower and so it is likely that detection was better during that period. 

The other tested receivers in the river at Monaltrie, Craigendinnie, and the Lower Crathes Park boundary 

generally show high detections for the test tags throughout the test period.  

The receiver at the Old South Breakwater also shows gaps and drops in detection at a distance of ~132m, 

this pattern is not obviously related to discharge but may be influenced by both tidal cycles as well as 

spring and neap tide cycles in combination with shipping traffic. The receiver at the North Pier shows a 

noisy detection pattern but with generally high detection at roughly 3m above the test tag. The range test 

results for Gate 3 (Old South Breakwater and North Pier combined) give confidence that tagged fish are 

reliably detected, with an estimated 80% detection average at ~65m from either receiver. Consequently, 

we are confident that with the paired receivers forming gates, we can reliably detect tagged fish in the 

harbour environment and that we have a good ‘exit-point’ for fish in this study. 
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Figure A1: Detection of test tags. Red line shows % of expected pinging signals detected over the course 

of a day.  
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Table A1: Summary table for salmon tagged at the Baddoch fish trap as smolt. 

Receiver station Number smolts detected  No. of active Tags Efficiency 

Clunie_1 85  100 0.85 

Clunie_2 8  91 0.09 

Invercauld 89  90 0.99 

Abergeldie 65  87 0.75 

Fir_tree 10  82 0.12 

Monaltrie 81  82 0.99 

Pol_Slachd 43  77 0.56 

Craigendinnie 75  76 0.99 

Aboyne_Water 72  73 0.99 

Dess 62  73 0.85 

Borrowston 72  73 0.97 

Lower_Woodend 69  72 0.96 

L_Blackhall_Kinneskie 63  71 0.89 

Crathes_Knappach 60  70 0.86 

L_Crathes_Park 68  69 0.99 

Culter 66  68 0.97 

Ardoe 66  68 0.97 

Waterside 68  68 1 

Gate_1 68  68 1 

Gate_2 68  68 1 

Gate_3* 65  65 1 

*Note, gate was not deployed until 30th April, therefore assumed that three fish detected at gate 2 before 

this time did exit this study successfully. 
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Table A2: Summary table for salmon tagged as pre-smolt on the Clunie Water and Callater Burn. 

Receiver station Number smolts detected  No. of active Tags Efficiency 

Monaltrie 16  20 0.8 

Pol_Slachd 13  18 0.72 

Craigendinnie 17  18 0.94 

Aboyne_Water 17  18 0.94 

Dess 13  17 0.77 

Borrowston 16  17 0.94 

Lower_Woodend 15  17 0.88 

L_Blackhall_Kinneskie 14  17 0.82 

Crathes_Knappach 13  15 0.87 

L_Crathes_Park 14  15 0.93 

Culter 13  14 0.93 

Ardoe 13  14 0.93 

Waterside 13  14 0.93 

Gate_1 13  13 1 

Gate_2 12  12 1 

Gate_3 8  8 1 

 


