
From: [Redacted]@dunechtestates.co.uk>  
Sent: 14 August 2024 13:36 
To: [Redacted]@st-andrews.ac.uk>; [Redacted]@gov.scot>; 
[Redacted]@riverdee.org; [Redacted]@gov.scot>; 
[Redacted]@atlanticsalmontrust.org; alan@fms.scot; [Redacted]@nature.scot; 
[Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot>; 
[Redacted]@gmail.com 
Cc: Carol Sparling <ces6@st-andrews.ac.uk> 
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
 
From fish restaurant Aberdeen. 
 
Seals are not our only problem and I'm often asked why I'm not fighting to get 
something done on the coast, simple to big a challenge, we can't even protect the 
salmon once in the river let alone in the sea. Hellish situation for a red listed species, 
Save the Spring Salmon. 
 
Regards 
[Redacted]  
  
 
 
-------- Original message -------- 
From: [Redacted]  
Date: 14/08/2024 13:21 (GMT+00:00)  
To: [Redacted]@riverdee.org, [Redacted]@gov.scot, 
[Redacted]@atlanticsalmontrust.org, alan@fms.scot, [Redacted]@nature.scot, 
[Redacted]@gov.scot, [Redacted]@gov.scot, [Redacted]@gmail.com  
Cc: Carol Sparling  
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024  
 
Last week Dee/Don in river August. 
 
https://www.facebook.com/share/v/gEqosSoLvrX3XzYL/?mibextid=WC7FNe 
 
 
 
[Redacted]  
  
 
 
-------- Original message -------- 
From: [Redacted]  
Date: 13/08/2024 07:40 (GMT+00:00)  
To: [Redacted]@riverdee.org, [Redacted]@gov.scot, 
[Redacted]@atlanticsalmontrust.org, alan@fms.scot, [Redacted]@nature.scot, 
[Redacted]@gov.scot, [Redacted] , [Redacted]@gov.scot, [Redacted]@gmail.com, 
[Redacted] , [Redacted]  
Cc: Carol Sparling  
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024  



 
Good morning [Redacted]Lawrence, 
 
Once again I feel the River Dee spring salmon and those involved in the Dee fishing 
industry in this wonderful valley are being completely let down by Government, 
Marine Directorate and other agencies, unless behind the scenes things are 
happening that we are not privileged to know about as yet? I very much doubt this 
will be the case. 
 
My comments are directed to the very limited feed back there has been so far, below 
emails. 
 
[Redacted], replying to [Redacted].  
Resistance board weirs, 150,00 USD 4 years ago, yes, costly but in past 4 years at 
the very least 10 fold of that cost has been lost to our local economy, and the crash 
in Spring Salmon numbers returning exceedingly worrying. Further on [Redacted] 
states "In all, the number of different applications this concept might open up is really 
interesting." 
Well, over 3 years ago now Mairi Gougeon at a meeting here on the Dee said with 
Urgency she would act. THIS IS ALL REALLY INTERESTING.  
Recently we have been thrown a sweetie once again, a license for one grey seal 
from January to March 2025. Are we from the Dee just not being listened too? 
[Redacted]Lawrence you will recall driving back from meeting in April this is exactly 
what I said would happen a license for a grey seal would be granted and that would 
be it. 
 
Reading [Redacted]'s report April 2021 introduction he states "Little information 
exists on the behaviour of seals that spend time above the tidal limits of Scottish 
rivers partly because the presence of seals up rivers is unpredictable and relatively 
rare." 
Had the time been taken to engage with ghillies working on the river Dee, SMRU 
would have had a much better understanding to what was actually happening 
regarding seals in river. This past January at a ghillies meeting with others about 
seals, we asked the question on trying to get a meeting with SMRU and [Redacted], 
we were told that there was absolutely no way [Redacted] would agree to do this??? 
In [Redacted]'s summary 198 seal events were reviewed, how can this be claimed to 
be rare events??? And if rare why did Mairi Gougeon agree and come to the Dee to 
discuss the situation and with so called urgency help? 
I truely don't understand why there is not already a detect and deter system of some 
sort on the Dee after many many years of this know problem. Again in [Redacted]'s 
report he tells us that the majority of seal events are detected by more than one 
video camera, especially those coming upstream, exactly what's required. There are 
already cameras available in the open market that ping immediately to phones on 
movement, capturing images as they happen, at that point the phone operator 
triggers the seal scarers?? Surely considering houses can have lights, heating etc 
turned on by phone from great distances, we can get trials going on Dee, NOW.  
I am very sceptical about to the trials moving away from Dee to North Esk. 
 
Moving on to [Redacted]'s comments. 
 



[Redacted], we can call these seals anything we like it's the devastating 
consequences of them staying in the river from September/October till late spring. 
We have already had several seal incursions recently and it's not even mid August 
yet. I well know that these seals have learned to react or not to the scare methods 
used till now, but these are the exactly the ones we need moved by which everway 
and we were all tasked to finding a solution for this October. 
 
I suggest that in this coming October the river Dee work force, ghillies, bailiffs, 
anglers, be organised to drive the seals downstream past Ardoe, (in the past this has 
been limited to time and man power) where SMRU cameras will be set up (along 
with lighting system to help detect movement during darkness as suggested in 
[Redacted]'s report) a number of Add's can be set up above cameras and set off as 
seals return upstream being detected by video cameras, it won't be long before they 
do. 
 
To date, years, these seals have encountered ever decreasing limited chasing 
downstream, the seals being able to disappear at times short distances from scaring 
points and basically being able to return at will undisturbed day or night. 
 
I see no reason if there is a true will this suggestion cannot be implemented but we 
all need to buy into it quickly and work together. By October at Ardeo, SMRU 
cameras in place, Add's in place above cameras, engage with technical people for 
phones to recieve sighting data and triggering Add's. This is for Government, Marine 
Directorate and SMRU to get this moving and quickly. 
Recruit volunteers for chasing process of seals downstream, Fishery Board and 
ghillies group should be taking this on. 
All working together with one goal, saving the Spring Salmon once in river. 
Everything else, will slow happen, saving fisheries/jobs.  
 
This past week ghillies have been questioning myself and our ghillie group chairman 
who is also on the Fishery Board to what is happening regarding Pitlochry meetings, 
and what will be in place come October. They were worried when speaking with us 
but this is a worsening situation, and people's well being is very worrying, and vastly 
underestimated by people in power, who have proven to have no urgency, desire or 
true willingness to help an unfolding disaster. 
 
We have been shouting for YEARS for HELP. 
 
Regards 
[Redacted]  
  
 
 
-------- Original message -------- 
From: [Redacted]  
Date: 30/07/2024 12:58 (GMT+00:00)  
To: [Redacted]@riverdee.org, [Redacted]@gov.scot, 
[Redacted]@atlanticsalmontrust.org, alan@fms.scot, [Redacted]@nature.scot, 
[Redacted]@gov.scot, [Redacted]@gov.scot, [Redacted]@gmail.com, [Redacted]  
Cc: Carol Sparling  



Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024  
 
Hi [Redacted], 
Thanks for forwarding the information on resistance board weirs - the concept is 
really interesting. To provide a little further on this we tentatively explored this briefly 
4 years ago with FISHBIO looking to install (hypothetically) on the River Dee at a 
selected site with suitable characteristics. We encountered a number of problems 
that you also highlight in your attachment and although these are likely surmountable 
it was cost at the end of the day that was a major issue. Even back then FISHBIO 
were quoting 150,000USD plus shipping and import fees, however, the designs are 
relatively simple and could be build in Scotland to save money. I’ve attached a 
published design (albeit a rather old one) to give an idea of what might be needed 
although further modifications would be needed for a river like the Dee. 
The issue of flow rate is a significant problem. Existing designs when we investigated 
the idea looked like coping with ~80cumecs at the specific Dee site, however, we 
found that seals weren’t really put off swimming upriver until flow rates hit around 
~100cumecs (Harris et al. 2021 - attached). Therefore new weir modifications would 
be required to improve the range of flows the weirs would operate in. Additionally, 
the amount of freeboard or alternative methods to prevent seals from climbing over 
the top of any weir would need consideration as well as reducing any fish hesitation 
on the downstream side of the fence. 
In all, the number of different applications this concept might open up is really 
interesting. 
All the best, 
[Redacted]  
From: [Redacted]@gov.scot  
Sent: Tuesday, July 30, 2024 10:27 AM 
To: [Redacted]@riverdee.org; [Redacted]@gov.scot; 
[Redacted]@atlanticsalmontrust.org; alan@fms.scot; [Redacted]@nature.scot; 
[Redacted]@gov.scot; [Redacted]@gov.scot; [Redacted]@gmail.com; 
[Redacted]@dunechtestates.co.uk 
Cc: Carol Sparling  
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
Morning all,  
I think we need to be careful with the terminology here. “Specialist” seals could be 
any animals that choose to forage for some of their time in rivers. I think the point 
that was made in the meeting was that animals that have already become 
established in rivers and been exposed to seal scarers previously and potentially 
learned not to be deterred by the noise, are probably not good subjects for testing 
whether a detect-and-deter system would stop seals from entering rivers and 
becoming “specialists” in the first place (or for scaring individuals that are naïve to 
ADDs). 
You could mark in the minutes that information on resistance board weirs was 
circulated as promised (Done)- message attached. 
Best regards 
[Redacted]  
[Redacted]Marine Directorate 
Scottish Government[Redacted] 
Phone: [Redacted] 
Email: [Redacted] 



From: [Redacted]@riverdee.org>  
Sent: Tuesday, July 30, 2024 9:54 AM 
To: [Redacted]@st-andrews.ac.uk>; [Redacted]@gov.scot>; 
[Redacted]@atlanticsalmontrust.org; alan@fms.scot; [Redacted]@nature.scot; 
[Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot>; 
[Redacted]@gov.scot>; [Redacted]@gmail.com; [Redacted]@dunechtestates.co.uk 
Cc: Carol Sparling <ces6@st-andrews.ac.uk> 
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
Hello all, 
I think it’s important to capture in these minutes that specialist seals are likely to 
respond differently to ADDs compared to other seals, and may ignore these 
deterrents within a very short period of time, this was raised by both [Redacted] and 
[Redacted]. [Redacted] also commented that it was better to do the trial on the Esk 
rather than the Dee because of the specialist seals on the Dee – which were likely to 
behave differently and could be considered more challenging.  
I think it was an important step in this meeting to acknowledge that specialists may 
not be deterred like other seals, and hence another helpful point that is captured in 
the minutes is that a suite of options is required.  
Could we set a timescale for finalising these minutes and a next meeting, please? 
Best regards, 
[Redacted] 
From: [Redacted]@st-andrews.ac.uk>  
Sent: Thursday, July 18, 2024 12:57 PM 
To: [Redacted]@riverdee.org>; [Redacted]@gov.scot; 
[Redacted]@atlanticsalmontrust.org; [Redacted]@fms.scot; 
[Redacted]@nature.scot; [Redacted]@gov.scot; [Redacted]@gov.scot>; 
[Redacted]@gov.scot>; [Redacted]@gov.scot; [Redacted]@gmail.com; 
[Redacted]@dunechtestates.co.uk 
Cc: [Redacted]@st-andrews.ac.uk> 
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
CAUTION: This email originated from outside of the organization. Do not click links 
or open attachments unless you recognize the sender and know the content is safe. 
Hi [Redacted], 
Please find attached a few suggested changes to the text in response to earlier 
comments. 
I think that if any actions are to be placed on SMRU as a result of these meetings 
then they would first likely need to be discussed between our funders and SMRU 
[Redacted]. 
We hope to begin fieldwork operations at the North Esk during September with the 
aim of having the prototype Detect and Deter system fully operational by October. If 
anyone would like to come down to the river to see what we are doing or how the 
equipment is physical setup then please do get in touch. 
All the best, 
[Redacted] 
-- 
[Redacted] 
Sea Mammal Research Unit 
Scottish Oceans Institute 
University of St. Andrews 
St. Andrews 



Fife, KY16 8LB 
Scotland 
Mob: [Redacted] 
Web: http://www.smru.st-andrews.ac.uk/ 
E.mail: [Redacted]@st-andrews.ac.uk 
The University of St Andrews is a charity registered in Scotland : No 
SC013532 
From: [Redacted]@riverdee.org>  
Sent: Wednesday, July 17, 2024 3:31 PM 
To: [Redacted]@gov.scot; [Redacted]@atlanticsalmontrust.org; alan@fms.scot; 
[Redacted]@nature.scot; [Redacted]@gov.scot; [Redacted]@gov.scot>; 
[Redacted]@gov.scot>; [Redacted]@gov.scot; [Redacted]@st-andrews.ac.uk>; 
[Redacted]@gmail.com; [Redacted]@dunechtestates.co.uk 
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
Thank you for these minutes, [Redacted]. I’ve added a few extra bits (including a 
couple of queries) to the draft, using track changes.  
As people may be aware, the Dee was recently granted a licence for up to one grey 
seal per year. It is very helpful to have this control option available, however our 
biggest challenge still remains with the specialist common seals.  
At the April meeting, we set a timescale of finding a way forward by September, so 
could we look at a further meeting to follow up on the actions? In particular, I think it 
would be useful to hear about the Species Licensing Review and if there is any 
further evidence we could feed into this, and also develop a plan for an application to 
fund a Detect & Deter system for the Dee. Perhaps we need a few smaller focus 
groups now to follow up on different actions? 
Best regards, 
[Redacted]  
From: [Redacted]@gov.scot <[Redacted]@gov.scot>  
Sent: Wednesday, July 3, 2024 5:05 PM 
To: [Redacted]@atlanticsalmontrust.org; [Redacted] [Redacted]@riverdee.org>; 
alan@fms.scot; [Redacted]@nature.scot; [Redacted]@gov.scot; 
[Redacted]@gov.scot; [Redacted]@gov.scot; [Redacted]@gov.scot; [Redacted]@st-
andrews.ac.uk; [Redacted]@gmail.com; [Redacted]@dunechtestates.co.uk 
Subject: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
CAUTION: This email originated from outside of the organization. Do not click links 
or open attachments unless you recognize the sender and know the content is safe. 
All, 
With sincere apologies for the unintended delay, see attached the minutes from the 
meeting between the Marine Directorate and River Dee representatives. 
Many thanks, 
[Redacted]  
Dr [Redacted] 
[Redacted], Marine Directorate 
Scottish Government, Victoria Quay, Edinburgh EH6 6QQ 
E: [Redacted] 
  
**********************************************************************  
This e-mail (and any files or other attachments transmitted with it) is intended solely 
for the attention of the addressee(s). Unauthorised use, disclosure, storage, copying 
or distribution of any part of this e-mail is not permitted. If you are not the intended 



recipient please destroy the email, remove any copies from your system and inform 
the sender immediately by return. 
Communications with the Scottish Government may be monitored or recorded in 
order to secure the effective operation of the system and for other lawful purposes. 
The views or opinions contained within this e-mail may not necessarily reflect those 
of the Scottish Government. 
********************************************************************** 
**********************************************************************  
This e-mail (and any files or other attachments transmitted with it) is intended solely 
for the attention of the addressee(s). Unauthorised use, disclosure, storage, copying 
or distribution of any part of this e-mail is not permitted. If you are not the intended 
recipient please destroy the email, remove any copies from your system and inform 
the sender immediately by return. 
Communications with the Scottish Government may be monitored or recorded in 
order to secure the effective operation of the system and for other lawful purposes. 
The views or opinions contained within this e-mail may not necessarily reflect those 
of the Scottish Government. 
********************************************************************** 



From: [Redacted]@gov.scot>  
Sent: 02 April 2025 12:25 
To: [Redacted]@gov.scot> 
Cc: [Redacted]@gov.scot> 
Subject: RE: Salmon Fishing on the River Dee(Case Ref: AB18228) 
 
Hi [Redacted],  
 
As discussed, I’ve drafted some wording on the next phase of MMSS, attached here. 
Feel free to whittle if it’s too long! Also attached is a video of the sonar system 
successfully detecting a seal and the ADD then deterring it which you are welcome 
to share if you think appropriate. I’ve cc’d in [Redacted] here too, who is leading on 
the review of seal licensing. [Redacted] responded to the stakeholder questionnaire 
on the review so it might be a good idea to thank him for his input if we are including 
lines on the seal licensing review in the response. 
 
All the best, 
[Redacted] 
 
 
[Redacted] Marine Directorate 
Scottish Government, Victoria Quay, Edinburgh EH6 6QQ 
E: [Redacted]  
 
  
 
From: [Redacted]  
Sent: 01 April 2025 14:34 
To: [Redacted]  
Subject: RE: Salmon Fishing on the River Dee(Case Ref: AB18228) 
 
Thanks [Redacted]! Only catching up with this now… 
 
From: [Redacted]@gov.scot>  
Sent: 18 March 2025 16:00 
To: [Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot>; 
[Redacted]@gov.scot> 
Cc: [Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot> 
Subject: RE: Salmon Fishing on the River Dee(Case Ref: AB18228) 
 
Hi all,  
 
I’ll also try to dig out the minutes. We did receive a MiCase from the same 
constituent on the back of those minutes (Case ref [Redacted]) which can be found 
here: MiCase - View Case [Redacted] 
 
All the best, 
[Redacted] 
 
 



[Redacted] Marine Directorate 
Scottish Government, Victoria Quay, Edinburgh EH6 6QQ 
E: [Redacted]  
 
  
 
From: [Redacted]@gov.scot>  
Sent: 18 March 2025 15:44 
To: [Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot>; 
[Redacted]@gov.scot> 
Cc: [Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot> 
Subject: RE: Salmon Fishing on the River Dee(Case Ref: AB18228) 
 
Good afternoon [Redacted]. 
 
It if was the one at Faskally which SMRU attended (which I suspect that it is) then 
[Redacted] drafted and circulated minutes. I’ll try and find them, but I assume that 
they will be in your erdm files. 
 
Kind regards 
 
[Redacted]  
 
[Redacted] Marine Directorate 
Scottish Government, Victoria Quay, Edinburgh EH6 6QQ 
E: [Redacted]  
 
  
My current work pattern is Monday to Thursday. 
 
If you receive this email late at night, early in the morning, or at the weekend - it 
means I am working flexibly.  
 
From: [Redacted]@gov.scot>  
Sent: 18 March 2025 09:57 
To: [Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot>; 
[Redacted]@gov.scot> 
Cc: [Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot> 
Subject: FW: Salmon Fishing on the River Dee(Case Ref: AB18228) 
 
Hi All 
 
Please see below (further to the attached). Before we consider how best to respond 
does anyone have any notes or info on the meeting mentioned which seemingly took 
place in Pitlochry last April? 
 
Thanks, 
 
[Redacted] | Marine Directorate 



Scottish Government, [Redacted], Victoria Quay, Edinburgh EH6 6QQ Tel: 
[Redacted] 
 
I am hybrid working and usually in the office Monday and Tuesday. 
 
 
From: Andrew Bowie MP <Andrew.Bowie.MP@Parliament.UK>  
Sent: 14 March 2025 13:45 
To: Central Correspondence Unit <scottish.ministers@gov.scot> 
Subject: FW: Salmon Fishing on the River Dee(Case Ref: AB18228) 
 
Dear Sir or Madam 
 
Andrew Bowie MP wrote to you on behalf of a constituent on 27 February 2025, and 
Mairi Gougeon MSP kindly provided the attached response which I shared with 
[Redacted]. He has since come back to Andrew as follows:- 
Andrew, 
 
Very many thanks for trying, the Scottish government have absolutely no desire or 
care for the Atlantic Salmon or for those who depend on them for their livelihoods. 
Four years since we met with Mairi Gougeon here on the Dee, any of us on the river 
could have easily written her reply. Shameful the way government and their agencies 
act on this matter. 
 
I see no reference from the minister on the meeting that took please in Pitlochry last 
April with government and their agencies, this needs to be seriously addressed for 
the river Dee's future. 
We used to be the number one river for spring salmon, we still haven't had a fish on 
Lower Crathes this season, 1 kelt so far, and I only know of 1 salmon caught below 
Banchory, and we expect anglers to return?? 
 
You will perhaps have seen the article about the Legion Ravenswood Club being in 
real trouble today and having to sell land to probably survive. Our anglers staying 
there this week and have for years, saying its tragic, only one other fisher staying, it 
should and used to be full all spring. 
 
Thank you  
Kind regards 
 
[Redacted] 
 
I would be grateful if you could arrange for a further response that I can share with 
[Redacted] 
 
Kind regards  
 
 
 
[Redacted] 
Office of Andrew Bowie MP 



Member of Parliament for West Aberdeenshire and Kincardine. 
 
 
01330 705 013 
Unit 6 | 75 High Street  
Banchory | AB31 5TJ 
 
My usual work hours are Monday, Tuesday, Thursday and Friday, 9 am – 5 pm 
 
 
________________________________________ 
From: Andrew.Bowie.MP@Parliament.UK 
Sent: 27 February 2025 14:15 
To: CabSecforRALRI@gov.scot 
Subject: Salmon Fishing on the River Dee(Case Ref: AB18228) 
Dear Sir or Madam 
 
I would be grateful if you could pass the attached letter from Andrew Bowie MP to 
Mairi Gougeon MSP, Cabinet Secretary for Rural Affairs, Land Reform and Islands, 
for response regarding the impact seals are having on the salmon population on the 
River Dee. 
 
I’ll look forward to hearing back from you. 
 
Kind regards 
 
 
[Redacted] 
Office of Andrew Bowie MP 
Member of Parliament for West Aberdeenshire and Kincardine. 
 
 
01330 705 013 
Unit 6 | 75 High Street  
Banchory | AB31 5TJ 
 
My usual work hours are Monday, Tuesday, Thursday and Friday, 9 am – 5 pm 



From: [Redacted]@gov.scot>  
Sent: 03 May 2024 13:16 
To: lbkfb12@gmail.com 
Cc: Lorraine@riverdee.org; [Redacted]@gov.scot>; [Redacted]@gov.scot>; 
[Redacted] [Redacted]@gov.scot>; Alan Wells <alan@fms.scot> 
Subject: FW: Resistance Board information 
 
Dear Lawrence,  
 
Further to our recent discussions regarding the possibility of deploying a structure to 
deter seals from moving upstream through rivers, I append some extracts from our 
internal communications providing some details and contacts that give a starting 
point for further investigation. 
 
[Redacted] is the best contact in Marine Directorate should you need further advice. 
We will be interested to hear how you get on should you choose to take this 
possibility forward. Of course, it will be important to consult with SEPA at an early 
stage. 
 
Best regards 
 
 
[Redacted] Marine Directorate 
Scottish Government, Freshwater Fisheries Laboratory, Pitlochry PH16 5LB 
Phone: [Redacted] 
Email: [Redacted] 
 
 
At least two companies in the US manufacture RBW’s: RESISTANCE BOARD 
WEIRS – Cramer Fish Sciences and Fish Counting Weirs - FISHBIO | Fisheries 
Consultants.  
 
RBWs are quite simple: a fixing rail is attached to the riverbed and panels of upright, 
hollow, plastic pipes attached to it at one end with their free (floating) ends pointing 
downstream. The spacing between the piping determines what can move “through” 
the weir. The panels are held upright by resistance boards and they are designed to 
collapse when the pressure on them (e.g. from high flows) is greater than the 
resistance offered by the boards. This means they don’t obstruct spates and that 
spate-borne debris can pass over them rather than build-up and cause a blockage 
until something breaks. For an RBW to prevent seals moving upriver, they would 
have to not move during spates when the weir is not going to be a barrier. They may 
learn that the barrier is not there when flows are high. 
 
An RBW to allow fish to pass, but not seals, could presumably be devised, but 
whoever were to run it would need to be aware of certain limitations/issues.  
 
• To date, RBWs have only been used seasonally – those in the US/Canada 
are used for a few weeks/months and then removed (they are used to trap/count 
Pacific salmon, whose run times are only a small part of the year), the one in Norway 
is deployed in summer as the river is affected by ice during winter. The lowest 



stretches of the Dee can also be covered in ice on occasion (due to the tide stopping 
outflowing ice) – when I was working in Aberdeen the river above the harbour and 
the Brig O’ Dee was covered in ice “flows” on some days most winters, though 
presumably this occurs on fewer occasions now (and in the future) than in the past. 
To conclude, we do not know whether an RBW would be suitable for year-round use. 
Might be best to trial one on a small river before trying to put one on a big river. 
Guidance would also be required as to what the maximum water depth is that a weir 
can safely be installed in. Parts of the lower Dee will be pretty deep. 
 
• The weir needs to be maintained – broken panels will need replacing; debris 
caught on them during normal flows needs to be removed. Replacing a broken panel 
with another is pretty easy. Once a weir is in place, it should be relatively easy to 
have replacement panels manufactured locally, rather than need to import them from 
the US. Won’t know how robust an RBW is in Scottish conditions until one is trialled. 
 
• As RBW’s have never been used in the UK, SEPA/NatureScot/Aberdeenshire 
Council may find them a difficult proposition to consent (CAR licence/use in an 
SAC/planning permission would all be required). However, they are designed to 
collapse in a spate, so they should not add to flood risks, and the purpose is to 
provide a non-destructive method of protecting salmon stocks in an SAC. They are 
quite a visual intrusion though – the ones I have seen pictures of are all quite light 
coloured, presumably using dark plastic for the pipes would improve that. The 
Board(?) would need to find a suitable location and a proprietor willing to have it built 
on their beat.  
 
• Having one in situ may well allow the Board to also install an ARIS camera to 
count fish, since the spacing of the pipes could be varied to restrict fish upstream 
migration to a specific part of the river which could then be monitored by the ARIS. 
They would probably need to demonstrate to SEPA that installing a board like this 
(i.e. without a clear gap in it) will not be an obstacle to fish migration (including kelts) 
– again, I think this suggests that trialling one on a smaller river would be a sensible 
first step. 
 
In summary: yes, but… 
 
River size (width/depth) could be an issue 
Seal behaviour? 
Statutory consents may be an issue 
Kelts could be an issue 
It won’t be pretty 
Who would maintain it? 
It would need to be imported from the USA  
 
I don’t know about river widths, I was only asking about the West Water. You could 
ask Cramer or Fishbio, I guess. I have these contact email addresses from 2022: 
[Redacted] of Cramer Fish Sciences ([Redacted]@fishsciences.net) and [Redacted] 
of Fishbio ([Redacted]@fishbio.com). 
 
Having checked some emails from Cramer re West Water, RBWs need siting on a 
straight stretch of river with laminar flows that average less than 1 m depth. There 



are points on the lower Dee that are narrower than others, but where narrower the 
river may well be deeper and siting would clearly depend on how far up the river the 
Board are willing to let the seals move (fisheries downstream of a chosen site may or 
may not be happy!). I have seen FWPM shells in the Dee, so it could not be sited 
where they are present (nor can any breeding birds be disturbed during installation). 
 
Where weirs have been installed temporarily, the substrate rail & cable that the 
panels attach to are designed to be installed and removed again afterwards relatively 
easily by folk wading; a permanent installation may or may not require a more robust 
fixing system and may need either protecting from scouring underneath or clearing of 
rocks/stones deposited at the base of the panels.  
 
Daily visits to clean the weir would likely be required in autumn (leaves/branches) 
and pretty regularly the rest of the year. The plastic pipes probably have a lifespan of 
6-10 yrs (unless damaged during a spate) before sunlight makes them brittle. 
 
We received a quote of US$76,500 to build, deliver and install an RBW on the West 
Water (ca.20 m wide; 40 cm deep) in 2021. There would also be significant 
consultant and application fees associated with obtaining statutory consents.  
 
 
 
 
 
 
 
 
 
 
 



From: [Redacted]@gov.scot>  
Sent: 06 June 2024 15:41 
To: [Redacted]@atlanticsalmontrust.org> 
Cc: [Redacted]@gov.scot> 
Subject: RE: Draft Meeting Minute - Dee/Marine Directorate Meeting 17 April 2024 
 
Hi [Redacted], 
 
See attached with timeline point included, happy for this to be shared with all 
attendees now. 
 
Thanks, 
[Redacted] 
 
 
[Redacted] Marine Directorate 
Scottish Government, Victoria Quay, Edinburgh EH6 6QQ 
 
E: [Redacted] 
 
  
From: [Redacted]@atlanticsalmontrust.org>  
Sent: Monday, May 27, 2024 11:57 AM 
To: [Redacted]@gov.scot> 
Cc: [Redacted]@gov.scot> 
Subject: RE: Draft Meeting Minute - Dee/Marine Directorate Meeting 17 April 2024 
 
Hi [Redacted],  
 
Many thanks for minuting the meeting, and apologies for not getting back to you – 
my oversight, I thought I had replied, but realise the email has been sitting in my 
drafts box unsent. I only had one point for clarification which is to include reference 
to the timescale which I set out at the start of the meeting and under next steps – 
that an agreed way forward would preferably need to be reached by September 
(which takes into account the natural cycle of the salmon and seals movements 
through the year). I appreciate it is potentially ‘uncomfortable’ to put timescales in 
place, but that was clearly stated in the meeting and no objection to it was raised at 
the time, so hopefully this can be included.  
 
Thank you,  
 
[Redacted] 
 
From: [Redacted]@gov.scot <[Redacted]@gov.scot>  
Sent: Monday, April 22, 2024 9:43 AM 
To: [Redacted]@atlanticsalmontrust.org> 
Cc: [Redacted] 
Subject: Draft Meeting Minute - Dee/Marine Directorate Meeting 17 April 2024 
 
Hi [Redacted], 



 
See attached a draft meeting minute from the meeting between River Dee 
representatives and Marine Directorate last week to discuss the issue of seal 
predation in the River Dee. 
 
Let me know if there is anything further you want to include in the minute and then 
we can circulate to all attendees. 
 
Thanks, 
[Redacted] 
 
[Redacted] Marine Directorate 
Scottish Government, Victoria Quay, Edinburgh EH6 6QQ 
 
E: [Redacted] 
 



From: [Redacted]@gov.scot>  
Sent: 29 August 2024 10:56 
To: [Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot>; 
[Redacted]@gov.scot> 
Subject: Seals - Follow Up and Next Steps 
 
Morning, 
 
Following our chat yesterday I have started drafting a response to Mr [Redacted], as 
I’m [Redacted] is it okay of I leave this will [Redacted] to finish off? I think careful 
handling/wording is required with regard to next steps and what we can feasibly do. 
The correspondence is on MiCase. 
 
  MiCase 202400426625.docx 
 
In addition to going back directly on this we also still need to circulate the final 
minutes from the meeting in April on the below email chain. I have redrafted these 
taking on board comments from [Redacted] but didn’t want to circulate without 
[Redacted] approving. 
 
Sorry to leave this half finished but hopefully can be taken forward by [Redacted]? 
 
Thanks, 
[Redacted]  
 
 
 
 
From: [Redacted]  
Date: 13/08/2024 07:40 (GMT+00:00)  
To: [Redacted]@riverdee.org, [Redacted]@gov.scot, 
[Redacted]@atlanticsalmontrust.org, alan@fms.scot, [Redacted]@nature.scot, 
[Redacted]@gov.scot, [Redacted] , [Redacted]@gov.scot, [Redacted]@gmail.com, 
[Redacted] , [Redacted]  
Cc: Carol Sparling  
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024  
 
Good morning [Redacted]and Lawrence, 
 
Once again I feel the River Dee spring salmon and those involved in the Dee fishing 
industry in this wonderful valley are being completely let down by Government, 
Marine Directorate and other agencies, unless behind the scenes things are 
happening that we are not privileged to know about as yet? I very much doubt this 
will be the case. 
 
My comments are directed to the very limited feed back there has been so far, below 
emails. 
 
[Redacted], replying to [Redacted].  



Resistance board weirs, 150,00 USD 4 years ago, yes, costly but in past 4 years at 
the very least 10 fold of that cost has been lost to our local economy, and the crash 
in Spring Salmon numbers returning exceedingly worrying. Further on [Redacted] 
states "In all, the number of different applications this concept might open up is really 
interesting." 
Well, over 3 years ago now Mairi Gougeon at a meeting here on the Dee said with 
Urgency she would act. THIS IS ALL REALLY INTERESTING.  
Recently we have been thrown a sweetie once again, a license for one grey seal 
from January to March 2025. Are we from the Dee just not being listened too? 
[Redacted]and Lawrence you will recall driving back from meeting in April this is 
exactly what I said would happen a license for a grey seal would be granted and that 
would be it. 
 
Reading [Redacted]'s report April 2021 introduction he states "Little information 
exists on the behaviour of seals that spend time above the tidal limits of Scottish 
rivers partly because the presence of seals up rivers is unpredictable and relatively 
rare." 
Had the time been taken to engage with ghillies working on the river Dee, SMRU 
would have had a much better understanding to what was actually happening 
regarding seals in river. This past January at a ghillies meeting with others about 
seals, we asked the question on trying to get a meeting with SMRU and [Redacted], 
we were told that there was absolutely no way [Redacted] would agree to do this??? 
In [Redacted]'s summary 198 seal events were reviewed, how can this be claimed to 
be rare events??? And if rare why did Mairi Gougeon agree and come to the Dee to 
discuss the situation and with so called urgency help? 
I truely don't understand why there is not already a detect and deter system of some 
sort on the Dee after many many years of this know problem. Again in [Redacted]'s 
report he tells us that the majority of seal events are detected by more than one 
video camera, especially those coming upstream, exactly what's required. There are 
already cameras available in the open market that ping immediately to phones on 
movement, capturing images as they happen, at that point the phone operator 
triggers the seal scarers?? Surely considering houses can have lights, heating etc 
turned on by phone from great distances, we can get trials going on Dee, NOW.  
I am very sceptical about to the trials moving away from Dee to North Esk. 
 
Moving on to [Redacted]'s comments. 
 
[Redacted], we can call these seals anything we like it's the devastating 
consequences of them staying in the river from September/October till late spring. 
We have already had several seal incursions recently and it's not even mid August 
yet. I well know that these seals have learned to react or not to the scare methods 
used till now, but these are the exactly the ones we need moved by which everway 
and we were all tasked to finding a solution for this October. 
 
I suggest that in this coming October the river Dee work force, ghillies, bailiffs, 
anglers, be organised to drive the seals downstream past Ardoe, (in the past this has 
been limited to time and man power) where SMRU cameras will be set up (along 
with lighting system to help detect movement during darkness as suggested in 
[Redacted]'s report) a number of Add's can be set up above cameras and set off as 



seals return upstream being detected by video cameras, it won't be long before they 
do. 
 
To date, years, these seals have encountered ever decreasing limited chasing 
downstream, the seals being able to disappear at times short distances from scaring 
points and basically being able to return at will undisturbed day or night. 
 
I see no reason if there is a true will this suggestion cannot be implemented but we 
all need to buy into it quickly and work together. By October at Ardeo, SMRU 
cameras in place, Add's in place above cameras, engage with technical people for 
phones to recieve sighting data and triggering Add's. This is for Government, Marine 
Directorate and SMRU to get this moving and quickly. 
Recruit volunteers for chasing process of seals downstream, Fishery Board and 
ghillies group should be taking this on. 
All working together with one goal, saving the Spring Salmon once in river. 
Everything else, will slow happen, saving fisheries/jobs.  
 
This past week ghillies have been questioning myself and our ghillie group chairman 
who is also on the Fishery Board to what is happening regarding Pitlochry meetings, 
and what will be in place come October. They were worried when speaking with us 
but this is a worsening situation, and people's well being is very worrying, and vastly 
underestimated by people in power, who have proven to have no urgency, desire or 
true willingness to help an unfolding disaster. 
 
We have been shouting for YEARS for HELP. 
 
Regards 
[Redacted]  
  
 
 
-------- Original message -------- 
From: [Redacted]  
Date: 30/07/2024 12:58 (GMT+00:00)  
To: [Redacted]@riverdee.org, [Redacted]@gov.scot, 
[Redacted]@atlanticsalmontrust.org, alan@fms.scot, [Redacted]@nature.scot, 
[Redacted]@gov.scot, [Redacted]@gov.scot, [Redacted]@gmail.com, [Redacted]  
Cc: Carol Sparling  
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024  
 
Hi [Redacted], 
Thanks for forwarding the information on resistance board weirs - the concept is 
really interesting. To provide a little further on this we tentatively explored this briefly 
4 years ago with FISHBIO looking to install (hypothetically) on the River Dee at a 
selected site with suitable characteristics. We encountered a number of problems 
that you also highlight in your attachment and although these are likely surmountable 
it was cost at the end of the day that was a major issue. Even back then FISHBIO 
were quoting 150,000USD plus shipping and import fees, however, the designs are 
relatively simple and could be build in Scotland to save money. I’ve attached a 



published design (albeit a rather old one) to give an idea of what might be needed 
although further modifications would be needed for a river like the Dee. 
The issue of flow rate is a significant problem. Existing designs when we investigated 
the idea looked like coping with ~80cumecs at the specific Dee site, however, we 
found that seals weren’t really put off swimming upriver until flow rates hit around 
~100cumecs (Harris et al. 2021 - attached). Therefore new weir modifications would 
be required to improve the range of flows the weirs would operate in. Additionally, 
the amount of freeboard or alternative methods to prevent seals from climbing over 
the top of any weir would need consideration as well as reducing any fish hesitation 
on the downstream side of the fence. 
In all, the number of different applications this concept might open up is really 
interesting. 
All the best, 
[Redacted]  
From: [Redacted]@gov.scot  
Sent: Tuesday, July 30, 2024 10:27 AM 
To: [Redacted]@riverdee.org; [Redacted]@gov.scot; 
[Redacted]@atlanticsalmontrust.org; alan@fms.scot; [Redacted]@nature.scot; 
[Redacted]@gov.scot; [Redacted]@gov.scot; [Redacted]@gmail.com; 
[Redacted]@dunechtestates.co.uk 
Cc: Carol Sparling  
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
Morning all,  
I think we need to be careful with the terminology here. “Specialist” seals could be 
any animals that choose to forage for some of their time in rivers. I think the point 
that was made in the meeting was that animals that have already become 
established in rivers and been exposed to seal scarers previously and potentially 
learned not to be deterred by the noise, are probably not good subjects for testing 
whether a detect-and-deter system would stop seals from entering rivers and 
becoming “specialists” in the first place (or for scaring individuals that are naïve to 
ADDs). 
You could mark in the minutes that information on resistance board weirs was 
circulated as promised (Done)- message attached. 
Best regards 
[Redacted]  
[Redacted] 
[Redacted] 
Phone: [Redacted] 
Email: [Redacted] 
From: [Redacted]@riverdee.org>  
Sent: Tuesday, July 30, 2024 9:54 AM 
To: [Redacted]@st-andrews.ac.uk>; [Redacted]@gov.scot>; 
[Redacted]@atlanticsalmontrust.org; alan@fms.scot; [Redacted]@nature.scot; 
[Redacted]@gov.scot>; [Redacted]@gov.scot>; [Redacted]@gov.scot>; 
[Redacted]@gov.scot>; [Redacted]@gmail.com; [Redacted]@dunechtestates.co.uk 
Cc: Carol Sparling <ces6@st-andrews.ac.uk> 
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
Hello all, 
I think it’s important to capture in these minutes that specialist seals are likely to 
respond differently to ADDs compared to other seals, and may ignore these 



deterrents within a very short period of time, this was raised by both [Redacted] and 
[Redacted]. [Redacted] also commented that it was better to do the trial on the Esk 
rather than the Dee because of the specialist seals on the Dee – which were likely to 
behave differently and could be considered more challenging.  
I think it was an important step in this meeting to acknowledge that specialists may 
not be deterred like other seals, and hence another helpful point that is captured in 
the minutes is that a suite of options is required.  
Could we set a timescale for finalising these minutes and a next meeting, please? 
Best regards, 
[Redacted] 
From: [Redacted]@st-andrews.ac.uk>  
Sent: Thursday, July 18, 2024 12:57 PM 
To: [Redacted]@riverdee.org>; [Redacted]@gov.scot; 
[Redacted]@atlanticsalmontrust.org; alan@fms.scot; [Redacted]@nature.scot; 
[Redacted]@gov.scot; [Redacted]@gov.scot>; [Redacted]@gov.scot>; 
[Redacted]@gov.scot; [Redacted]@gmail.com; [Redacted]@dunechtestates.co.uk 
Cc: Carol Sparling <ces6@st-andrews.ac.uk> 
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
CAUTION: This email originated from outside of the organization. Do not click links 
or open attachments unless you recognize the sender and know the content is safe. 
Hi [Redacted], 
Please find attached a few suggested changes to the text in response to earlier 
comments. 
I think that if any actions are to be placed on SMRU as a result of these meetings 
then they would first likely need to be discussed between our funders and SMRU 
director (cc’d here). 
We hope to begin fieldwork operations at the North Esk during September with the 
aim of having the prototype Detect and Deter system fully operational by October. If 
anyone would like to come down to the river to see what we are doing or how the 
equipment is physical setup then please do get in touch. 
All the best, 
[Redacted] 
-- 
[Redacted] 
Sea Mammal Research Unit 
Scottish Oceans Institute 
University of St. Andrews 
St. Andrews 
Fife, KY16 8LB 
Scotland 
Mob: [Redacted] 
Web: http://www.smru.st-andrews.ac.uk/ 
E.mail: [Redacted]@st-andrews.ac.uk 
The University of St Andrews is a charity registered in Scotland : No 
SC013532 
From: [Redacted]@riverdee.org>  
Sent: Wednesday, July 17, 2024 3:31 PM 
To: [Redacted]@gov.scot; [Redacted]@atlanticsalmontrust.org; alan@fms.scot; 
[Redacted]@nature.scot; [Redacted]@gov.scot; [Redacted]@gov.scot>; 



[Redacted]@gov.scot>; [Redacted]@gov.scot; [Redacted]@st-andrews.ac.uk>; 
[Redacted]@gmail.com; [Redacted]@dunechtestates.co.uk 
Subject: RE: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
Thank you for these minutes, [Redacted]. I’ve added a few extra bits (including a 
couple of queries) to the draft, using track changes.  
As people may be aware, the Dee was recently granted a licence for up to one grey 
seal per year. It is very helpful to have this control option available, however our 
biggest challenge still remains with the specialist common seals.  
At the April meeting, we set a timescale of finding a way forward by September, so 
could we look at a further meeting to follow up on the actions? In particular, I think it 
would be useful to hear about the Species Licensing Review and if there is any 
further evidence we could feed into this, and also develop a plan for an application to 
fund a Detect & Deter system for the Dee. Perhaps we need a few smaller focus 
groups now to follow up on different actions? 
Best regards, 
[Redacted]  
From: [Redacted]@gov.scot <[Redacted]@gov.scot>  
Sent: Wednesday, July 3, 2024 5:05 PM 
To: [Redacted]@atlanticsalmontrust.org; [Redacted] <Lorraine@riverdee.org>; 
alan@fms.scot; [Redacted]@nature.scot; [Redacted]@gov.scot; 
[Redacted]@gov.scot; [Redacted]@gov.scot; [Redacted]@gov.scot; [Redacted]@st-
andrews.ac.uk; [Redacted]@gmail.com; [Redacted]@dunechtestates.co.uk 
Subject: Meeting Minutes - Marine Directorate and River Dee - 17 April 2024 
CAUTION: This email originated from outside of the organization. Do not click links 
or open attachments unless you recognize the sender and know the content is safe. 
All, 
With sincere apologies for the unintended delay, see attached the minutes from the 
meeting between the Marine Directorate and River Dee representatives. 
Many thanks, 
[Redacted]  
Dr [Redacted] 
[Redacted], Marine Directorate 
Scottish Government, Victoria Quay, Edinburgh EH6 6QQ 
E: [Redacted] 
  
**********************************************************************  
This e-mail (and any files or other attachments transmitted with it) is intended solely 
for the attention of the addressee(s). Unauthorised use, disclosure, storage, copying 
or distribution of any part of this e-mail is not permitted. If you are not the intended 
recipient please destroy the email, remove any copies from your system and inform 
the sender immediately by return. 
Communications with the Scottish Government may be monitored or recorded in 
order to secure the effective operation of the system and for other lawful purposes. 
The views or opinions contained within this e-mail may not necessarily reflect those 
of the Scottish Government. 
 



Marine Directorate and River Dee Meeting – Meeting Minute 
Wednesday 17th April 14:00-16:00  

 
Hybrid Meeting – Freshwater Fisheries Laboratory, Faskally and MS Teams 

 
Attendees: 
 
[Redacted] – Atlantic Salmon Trust (Chair) 
Lawrence Ross – Chairman, River Dee 
[Redacted] – Ghillie, River Dee 
Lorraine Hawkins – Director, River Dee 
Alan Wells – CEO, Fisheries Management Scotland 
[Redacted] Sea Mammal Research Unit 
[Redacted] NatureScot 
[Redacted] – Marine Directorate 
[Redacted] – Marine Directorate 
[Redacted]– Marine Directorate 
[Redacted] – Marine Directorate 
[Redacted] – Marine Directorate 
 

1. Welcome 
 
[REDACTED] welcomed everyone to the meeting and all attendees introduced 
themselves. 
 

2. Purpose of the meeting 
 
[REDACTED] set out the purpose of the meeting; 

• An opportunity for River Dee representatives to set out the issues they are 
facing on the Dee with respect to declining salmon populations, including the 
impacts of seal predation. 

• An opportunity for Marine Directorate to provide an update on the programme 
of work to tackle wild salmon declines and seal predation. 

• Discussion on potential options for managing seal-salmon interactions in 
rivers and possible next steps with the request that a way forward is agreed 
by September.  

 
3. Marine Directorate Updates 

 

• [REDACTED] gave an overview of the Wild Salmon Strategy and 
Implementation Plan and highlighted the recently published progress report 
which highlights actions that have been taken in the last year to tackle the 
wide range of pressures acting on wild salmon. 

• [REDACTED] gave an overview of the licencing review required under the 

Marine (Scotland) Act 2010 every five years. The next report is due in 

September 2025. The review has not yet formally started but scoping will 

begin this year and MD will engage with FMS. 

• [Redacted] gave an overview of the work SMRU have been undertaking to 
develop a detect and deter system for addressing seal interactions in rivers. 

https://www.gov.scot/publications/wild-salmon-strategy-implementation-plan-progress-report-2023-2024/


Work planned for this year includes further development of a prototype to 
combine a deterrent (which in previous trials was 100% effective at turning 
seals) with sonar detection. The protype will be trialled in the North Esk in 
Winter 24/25. Going forward it will be important to understand the long-term 
efficacy of this approach and combine detailed monitoring with testing of 
equipment to improve understanding of why/when interventions do or don’t 
work, including their use on already established seals.  
 

4. River Dee Situation 
 

• LH gave an overview of the specific situation on the river Dee. Overall salmon 
numbers are down with significant concern for the spring stock which is now 
very low.  

• Recognising the range of pressures acting on wild salmon, action is being 
taken to tackle many of them including high levels of catch and release, 
removal of nets, control of poaching, removal of barriers, habitat 
improvements and control of other species.  

• LH set out the specific issues with seals on the Dee, high numbers of 
sightings have been recorded. Inland range seems to be increasing, with 
seals recorded 45km above upper tidal limit this year. Several scaring tactics 
have been trialled with varying degrees of success, ADDs have been trialled 
in different ways with varying degrees of success. Despite large efforts, 
specialist seals remain in the river and become desensitised to control 
options. There has been no lethal control used since 2021 due to changes in 
the legislation.  

• [REDACTED] set out the wider economic impacts associated with declining 
salmon populations on the Dee resulting in a significant decrease in angler 
numbers impacting both fisheries and the wider tourism economy in the area 
(hotels, restaurants etc.). There is also concern for the future of ghillies on the 
Dee.  

 
5. Control Options 

 
Discussion on the possible options for reducing the impact of seal predation on 
salmon: 
 

• Do-nothing: This is not considered a feasible approach due to the number of 
seal sightings in the river. 
 

• ADD’s: The prototype detect and deter system is due to be trialled on the Esk 
in winter 2024/25 but there may be an option for the Dee to access the  
deterrent technology to trial on the Dee. SMRU has funding to develop a 
prototype seal detect and deter system and they will provide an update on the 
success of the detect and deter system once trialled. 

 

• Alternative scaring: The alternative methods of scaring e.g. shouting at 
seals, throwing stones etc. have had some (temporary) levels of success and 
it is recommended these continue to be used where appropriate. 

 



• Translocation: Previously investigated but strong evidence that translocated 
seals will quickly return to their original location. Further considerations 
around resource implications, health and safety of staff and possible locations 
for moving seals. Unlikely to be a feasible option.  

 
• Barriers: Barriers that allow salmon to pass through but prevent seal passage 

could be an option worth exploring. There would be significant considerations 
around cost, design, location, water flow. [REDACTED] to share advice with 
Dee Board on resistance board weirs which [Redacted] has recently explored 
in the context of fish counter designs [Completed]. 
 

• Lethal control: The Dee have applied for a licence this year under the Marine 
(Scotland) Act 2010 and are awaiting the outcome. The review of licencing 
under the MSA also provides the opportunity to review the licensing process. 
 

• Other: The Thompson et al. 2021 report should be reviewed in relation to 
other potential measures which may be appropriate for the Dee. 

 
It was agreed the importance of have a suite of measures in place to manage seal-
salmon interactions, there is no one measure that will be effective on its own. New 
actions can be brought in independently of the licensing review, i.e. prior to 2025.  
 

6. Next steps 
 

• Representatives from the Dee and other rivers (Tay, Tweed and Spey) will 
meet with the Cabinet Secretary for Rural Affairs, Land Reform and Islands on 
2 May and will raise their concerns around declining wild salmon populations 
and seal predation then.  

• The current seal licencing applications are being considered and decisions 
are expected in the coming weeks. 

• Information about options discussed will be shared with meeting attendees. 

• [REDACTED] will represent wild salmon interests in the Species Licensing 
Review process. 

• Investigate innovation grants to trial Detect and Deter systems on the Dee 
and the response of specialist seals – [REDACTED] 



Fisheries Interactions - FI 

 
 

Marine Mammal Scientific Support 

Research Programme MMSS/002/15 

Fisheries Interactions - FI  

 

 

Analysis of river seal sighting data from a CCTV 

system  
 

 

Sea Mammal Research Unit  

Report to  

Marine Scotland, Scottish Government 

 

April 2021 

V1 

 

 

 

 

 

 

 

 

 

Harris, R.N., Durbach, I.N., Welsh, J.C., and Northridge, S.P. 

Sea Mammal Research Unit, Scottish Oceans Institute, University of St Andrews, St Andrews, Fife. KY16 8LB, UK. 

 



Fisheries Interactions - FI 

Page 1 of 17 
 

Summary 

This document describes the analysis of seal event data extracted from four months of near-

continuous video recordings at a salmon fishery on the River Dee to inform how seals use 

rivers and offer further options for video system refinement. This report should be considered 

in conjunction with, and as a direct follow on from, the update report – “Use of a CCTV 

system for seals”, Harris et al. (2020). 

• A total of 198 seal events were reviewed to provide further information on the 

effectiveness of a CCTV system to detect seals and provide a better understanding of 

how seals use the river.   

• Seals appeared to follow predictable routes up the river and were observed to forage 

close to riverbanks in shallow water at specific times. Identification of such habitual 

behaviours may allow seal capture techniques to be developed using low cost 

approaches. 

• The majority of seal events were detected by more than one video channel, with some 

specific camera angles better suited to seal detection than others. In addition, there 

were areas of the river generally not used by seals. This knowledge may allow system 

refinement by either allowing for a reduced number of cameras to be deployed, or 

deploying more widely distributed cameras to improve detection of seals moving 

downriver in key areas of the river.   

• Furthermore, targeting cameras on specific locations where seals routinely surface 

may allow the collection of seal photo-ID data during daylight hours. 

• Models relating seal events to environmental covariates explained a modest amount of 

variation in presence/absence and number of events (5-12%), but a number of 

covariate relationships were consistently observed across various models. Seal events 

were most likely to occur around dawn, when river flow was low, and after mid-

December (within the bounds of the study period, November-February). Events were 

less frequent at dusk, earlier in the study period (November), and when river flow was 

high. 

 

Introduction 

Salmonid-pinniped interactions around the world are a source of friction between fisheries, 

and conservation and management authorities (e.g., Olesiuk, 1993; Stanley & Shaffer, 1995; 

Thompson et al., 1997; Carter et al., 2001; Butler et al., 2011; Harris et al., 2014). Seals may 

negatively impact on salmon river fisheries and stocks through predation on either juvenile 

life stages (e.g. smolts) or adults. An improved knowledge of seal movement and behaviour 

in rivers is required to provide an understanding of the scale of the issue, the potential for 

impact on fisheries or wild salmon stocks, and to guide the development of effective 

mitigation approaches. Little information exists on the behaviour of seals that spend time 

above the tidal limits of Scottish rivers partly because the presence of seals up rivers is 

unpredictable and relatively rare. Knowledge of how and when seals use these reaches of 

rivers would help to inform the potential for impact and may lead to the identification of 

methods to mitigate any impacts, as well as providing an important tool to enable and assess 

mitigation attempts.  
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A video surveillance system was installed for four months at a river fishery approximately 

four kilometres above the tidal limits of the River Dee to investigate the potential for 

detecting seals (Harris et al., 2020). The method was employed to allow relatively rare events 

to be recorded that would allow data on seal behaviour to be gathered and to evaluate the 

potential for the method to be used for seal detection in the future. Such systems may also 

provide an effective method to accurately assess the efficacy of future seal mitigation trials 

over traditional observer programs that may lack temporal coverage. Continuous data 

collection, particularly overnight, has not been possible previously and so even the data from 

this short deployment are valuable. Furthermore, the collected data may provide training data 

for machine learning approaches looking to automate seal detection abilities from video.  

Overall, Harris et al. (2020) found the system to perform well at detecting seals as they 

moved upriver and was an effective means of detecting the relatively rare encounters of seals 

(0.07 events per hour; 1 per 14 hours). Harris et al. (2020) noted that seal sightings may be 

easily missed (by the surveillance system) when seals are traveling down river as seals may 

travel further and faster between surfacing while traveling with the current. This is not the 

case for seals traveling upriver as they need to work harder to ascend fast flowing rivers that 

result in frequent surfacings and slower speeds over the ground. However, to fully assess 

system efficacy a double platform type trial would be required or the incorporation of sonar 

to assess when large targets may be missed. The 2020 report suggested options to improve 

the system, with the development of a lighting system seen as essential to improve and extend 

the night time detection of seals. Such development could be achieved through a short 

scoping study. A selection of images is provided in the supplementary material below as 

examples of image quality, recreated from Harris et al. (2020).  

The trial conducted by Harris et al. (2020) also provided an opportunity to investigate 

different system configurations. For example, at the start of the trial, footage from each video 

channel was recorded at the high resolution/low frame rate setting of 6MP (3072 x 2048 

pixels) at 2 frames per second until ~12:00 13th January. Following this, footage was recorded 

at the lower resolution/higher frame rate setting of MEGA (1280 x 960 pixels) at 5 frames per 

second. This was in part to conserve storage space, enabling hard disks to be swapped out 

fortnightly rather than weekly, but also to assess the effects on video quality and target 

identification. Changes were not anticipated to affect overall target detection but more to 

investigate the advantages of video (5 fps) over ‘stills’ (2 fps) in terms of target identification. 

Higher resolution may aid individual (through pelage) and species identification at closer 

ranges, however, the lower frame rates typically associated with such high resolution lose a 

lot of the temporal benefits of video that provide context to a sighting which aid target 

identification, particularly when image quality is poor (at night, or during poor weather, or 

for distant objects). These investigations of different settings during the trial highlight the 

importance of defining the study objectives prior to deployment as the optimal configuration 

and exact system requirements will be dependent on the question(s) being addressed. 

        

The overall aim of the study presented here was to improve knowledge of the factors 

affecting when and how seals use the river environment. We used the seal sightings identified 

during manual review of the collected footage to investigate factors that may affect seal 

presence in the river, such as river height, river temperature, tide and light levels. The 
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labelled events also allowed review of the seal events to study seal behaviour, for example, to 

identify potential locations within the river where seals may be captured through relatively 

simple, low resource methods. Taken together, the results reported here and in Harris et al. 

(2020) can be used to assist with the design and refinement of a video system to detect seals. 

 

Data and methods 

Data collection and initial extraction of seal encounters 

Eight black and white video sensors, with associated IR illuminators for night-time recording, 

were erected on a single 4 metre tall riverside mast to monitor for seal surfacings over a 

continuous stretch of river approximately 140m in length and 50m in width (Figure 1). The 

effective coverage varied with environmental conditions such as sun glare, rain and fog. 

Darkness also reduced detection ranges due to the limitations of the selected IR illumination 

and its setup, see Harris et al. (2020) for further details and potential solutions. The camera 

site was approximately 4km upriver of the normal tidal limit and approximately 9km from the 

sea. Detailed information on the location and equipment used is provided in Harris et al. 

(2020).   

   

Figure 1: A schematic showing the position of the camera mast (red mark) and the approximate 

coverage for all 8 video sensors during daylight. Note: the aerial image shows low summer river 

levels than those experienced during this winter trial. Also note the blind spot immediately in front of 

the camera installation.  Lens field of view colour coded: Blue = 15 degree, yellow = 31 degree, green 
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= 45 degree. Sensors bottom to top: Cam1 & Cam2 blue; Cam3 & Cam4 yellow; Cam5 & Cam6 

green; Cam7 & Cam8 blue.   

The static cameras recorded between 16:00 on 30–10–2019 until 15:30 on 27–02–2020. 

Recordings were made continuously throughout this period (2880h), with the exception of 

times when recording stopped due to a technical malfunction or the storage unit became full 

(333h), resulting in 2547h of data. Footage was reviewed by three different observers at 8x 

speed to identify seal visits to the study site. Seal sightings within 15minutes of each other 

were grouped into individual seal events, the time was recorded for the first and last time the 

seal was detected within each event, seal species were identified where possible, and the 

number of cameras that detected each event was noted. Where both species were present then 

an event for each species was recorded. Both surfacing locations and the position and 

movements of bow waves as seals moved through shallow areas or where they remained just 

below the surface, were used to determine a seal event.  

For each seal event a subjective assessment of the seals behaviour was made (traveling 

upriver, traveling downriver, foraging, or unknown). Additional behavioural information was 

recorded where seals were observed moving along/hugging the bank (within ~2m) as 

identifying suitable locations where seals may be trapped is of interest, i.e., where seals 

regularly and routinely display this behaviour. Such locations are difficult to identify without 

investing considerably in seal observational studies. These occasions were recorded as either 

near bank or far bank.   

Data processing 

The four month study was divided into two-hour intervals, and for each interval both seal 

presence/absence and the number of seal events were recorded. The duration of the interval 

was chosen to be long enough so there would be minimal autocorrelation between intervals 

while being short enough to capture variation in the environmental covariates. After 

removing intervals in which no recordings were made (158 of 1440 two-hour intervals, 11%), 

there were 1282 intervals for further analysis. To check the sensitivity of results to the 

selection of interval duration, the analyses were repeated using four-hour, rather than two-

hour, intervals, and also using “time of day” intervals (day, dusk, night, and dawn), which 

varied through the study period. The daily limits of these “time of day” intervals were 

obtained using the R package maptools, with dawn and dusk phases defined by astronomical 

twilight. 

Environmental covariates 

River flow (𝑚3/𝑠) and water temperature (∘𝐶) data were obtained at 15-minute intervals, and 

averaged across the analysis intervals. River flow data were obtained from SEPA, from the 

Park gauging station on the River Dee. As this gauging station was approximately 13km 

upriver from the camera site a two hour lag was applied to the flow data to accommodate the 

time taken for the water to cover the distance. River temperature data were obtained from the 

Marine Scotland Science: Scotland River Temperature Monitoring Network, from a 

monitoring site approximately 1.5km downriver from the camera site.    

Aberdeen tide heights were obtained from the software package Poltips3 produced by the 

National Oceanography Centre and were interpolated at 15-minute intervals using high and 

low tide times and heights as ℎ = ℎ1 + (ℎ2 − ℎ1)[(𝑐𝑜𝑠𝐴 + 1)/2], where ℎ is the interpolated 
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tide height at time 𝑡, occuring between a preceeding tide (low or high) of height ℎ1 at time 𝑡1 

and a following tide of height ℎ2 at 𝑡2, and 𝐴 = 𝜋([(𝑡 − 𝑡1)/(𝑡2 − 𝑡1)] + 1) radians. Tide 

height was averaged within each interval and each interval was assigned a tide type (rising or 

falling) based on whether tide height was increasing or decreasing over the majority of the 

interval.  

Moon-illuminated fractions for each interval were obtained using the R package oce based on 

which day the majority of the interval fell. To account for any residual temporal effects not 

captured by the environmental predictors, the number of days since the start of the study 

period was included. A smooth term using cubic regression splines with automatic knot 

selection was used to capture non-linearities in the relationship between this predictor and the 

response variables. All other relationships were modelled as linear on the link scale. The 

number of recording hours in each interval was used as an offset term to account for 

potentially varying effort, which is especially important when using variable-length intervals 

based on time of day. 

Statistical modelling 

Generalized additive models (GAMs) were fitted with the mgcv package in R to model the 

relationship between seal presence/absence or number of seal events and environmental 

covariates. A model was first fit to the probability of detecting at least one seal event per 

interval (presence/absence), assuming a binomial distribution for the number of intervals with 

at least one event, and a logit link function to specify the linear dependency between the 

probability of an event and explanatory variables. A second model was then fit to the number 

of seal events in an interval, assuming a Poisson distribution for this response, and a log link 

function for the linear predictor. For this analysis all seal events were firstly considered 

equivalent i.e. without distinguishing between species, and then repeated separately for each 

species. For the species-specific models the subset of events of that species were used to 

construct the binary and count response variables described above. 

 

Results 

Records (date/time/camera) for each seal surfacing allowed seal events to be reviewed 

involving over 750 seal surfacings over the monitored stretch of river which were grouped 

into 198 seal events where surfacings occurred within 15 minutes of each other. 

Models explained relatively little of the variability in the presence or number of seal events 

(5–12% deviance explained). This is expected, as seal visits to the river are complex 

phenomena with a substantial random component, in the sense that a seal visit would not be 

expected to occur every time conditions were favourable. Residual analysis and ACF plots 

showed no discernible evidence of autocorrelation or unmodelled relationships between 

residuals and either observed or fitted values of the dependent variable. 

Empirical results 

In total 198 seal events were recorded and further investigated: 93 harbour seal events, 57 

grey seal events, and 48 events where seal species remained unidentified. It was not possible 

to say with any certainty how many different seals might be present in each event, or between 
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events, due to a lack of photo-ID capability that was in part due to image quality and the 

range from the camera relative to the specific lens field of view (FoV). However, based on 

surfacing locations and behaviour it was assumed that the majority of events likely comprised 

of a single seal. Despite this, in four events both seal species were present (Table 1), and in 

one of these events there were three seals visible at the same time (2 grey & 1 harbour).   

Seals feeding on at least one prey item were recorded during 20 different seal events. The 

majority of these predation events (n=14) occurred between 10th December and the 2nd 

January. 

Table 1. Seal species information (harbour seals, grey seals and unidentified seal species) for the 198 

seal events. 

 November December January February Totals 

Harbour seal 11 33 22 27 93 

Grey seal 3 19 25 10 57 

Unidentified 3 15 18 12 48 

Totals 17 67 65 49 198 

 

Seal events lasted for an average of 7.3min (SD = 11.4min), although the distribution of 

event durations is highly skewed by a small number of long events. The median event 

duration was 3.3min and 75% of events lasted less than 7.2min. 

 

 

Figure 2. The number of seal surfacings detected during each event.  

Each detected seal event typically consisted of more than one sighting/surfacing (Figure 2) 

and seal events were typically captured by more than one video sensor. However, particular 

viewing angles/orientations or the areas they monitored recorded seal surfacings more 

frequently than others. For example, the surveillance sensors named Cam8 and particularly 

Cam1 (Figure 1) detected far more surfacings than the other camera lens orientations, in part 

due to the larger area covered by Cam1. In combination, the orientation and field of view of 

these two video sensors detected 87% of seal events. Cam4 and Cam7 detected virtually no 

seal surfacings and this was likely due to the shallow water area that these video sensors were 

monitoring.  
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Each seal event was allocated a qualitative behavioural description, however, it was often 

difficult to assign a behavioural classification, especially where only one surfacing was 

detected. The lack of sightings per event often made it difficult to determine direction of 

travel in many instances. The majority (n=113) of events were labeled as ‘Foraging’, which 

related to events where seals made little directed travel or displayed tortuous track 

movements potentially associated with searching. In 41 events seal sighting locations and 

timings clearly demonstrated upstream transiting. In 14 events seals were clearly observed 

traveling downriver and in 30 events behaviour was classified as unknown (these were 

generally where only one surfacing was observed during an event). 

Seals traveling upriver typically moved up the river utilizing a series of recirculating eddies 

on the near side of the river allowing the seals to move upriver whilst avoiding the main river 

current. The eddies against the near side of an island (Figure 1) were utilized before seals 

crossed a narrow channel to overcome a short swift flowing section of water to get over the 

lip of a notable drop in the river’s gradient. Seals generally hugged the near bank at this 

point, presumably to remain out of the flow as much as possible to gain slacker water directly 

under the camera mast and another eddy close to the near bank before moving on upriver, or 

crossing to the opposite bank (Figure 3).  

Seals were also observed to hug the opposite bank, not only in an upstream direction but also 

in a downriver direction, the shallow nature of the far bank often allowed the progress of 

seals to be accurately followed while they moved underwater. This far bank use by seals, 

which lacked an obvious eddy, was interpreted as foraging (with several fish pursuits 

originating from this location), while the use of the eddies on the near side of the river were 

typically associated with upriver traveling or resting out of the main river current. Both 

behaviours brought seals into close proximity to the river bank on regular occasions during 

the study period although far bank foraging was most frequently noted during January. 

   

Figure 3. An illustration of the route described above, as frequently taken by seals as they ascended 

the river during this study, inferred from surfacing locations and bow waves. Note: aerial photo taken 

during a period of low summer flow with exposed areas of shingle. Such low flows were not 

representative of levels observed during the present study. 
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Environmental correlates of seal events 

Overall seals were significantly more likely to be sighted during dawn intervals than dusk 

intervals (𝑝 =  0.02), with day and night occupying intermediate positions (Figure 4a). Seal 

events were lower in the initial part of the study period (early November), increasing 

throughout November until reaching a stable encounter rate around the middle of December 

(Figure 4b, 𝑝 =  0.003). Events were detected less frequently with increases in river flow, 

with only 10 of 204 occurring in periods in which the average flow was greater than 

100𝑚3/𝑠, and no seal events at all above mean flow values of 198𝑚3/𝑠 (Figure 4c, 𝑝 =

 0.001). Other environmental covariates were not statistically significant (water temperature, 

tide height and type, moon-illuminated fraction). 

 

 

Figure 4. Predicted probability of seal sighting as a function of all significant covariates (a) time of 

day, (b) date, (c) average river flow. Mean predictions are shown as blue points (a) or lines (b-c), with 

error bars (a) and grey ribbons (b-c) denoting 95% confidence intervals. Covariates are specified per 

2h interval while predictions are standardized to a one-hour period. Predictions for each covariate 

hold all other continuous covariates constant at their mean values (Date = 31-12-2019, River flow = 

53) and fix time of day to dawn. Rug plots on the bottom and top axes show the distribution of 

covariates for intervals with no sightings and at least one sighting respectively. 

Species-specific models and sensitivity checks 

Species-specific models showed broadly similar trends (Figure 5). Seal events were more 

frequently observed in intervals with lower average flow (Figure 5c). Predictions for grey 

seals were slightly more sensitive to changes in flow than harbour seals, although relatively 

large confidence intervals mean that this difference was not significant. Events of both 

species, as well as those where species could not be identified, were less likely in November 

(Figure 5b). Increases in predicted encounter probabilities were slightly more pronounced, 

and occurred slightly earlier, for harbour seals than for grey seals, although again the 

magnitude of these changes, relative to the uncertainty around them, was small. Harbour seal 

events showed more variability over time of day than grey seal events, with harbour seal 

events more likely in dawn or daytime periods, and grey seal events uniformly distributed 

over time of day categories (Figure 5a). Events where the species could not be identified were 

relatively more likely at night, and did not occur at all during the day, something that is 

almost certainly an artefact of species identification being more difficult at night. 
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Figure 5. Predicted probability of species-specific seal sightings, obtained from independently fitted 

models for each species (grey seal, harbour seal, species could not be identified). See caption to 

Figure 3 for full plot details. 

Fitting models to the number of events in an interval, rather than to the presence or absence 

of any event, returned the same inferences described above (Figure 6), as did using intervals 

defined by times of day rather than fixed-length interval (Figure 7) or of four-hour duration 

(not shown here). 

 

Figure 6. Predicted number of seal sightings, for the same covariates used in Figure 4 (a) time of day, 

(b) date, (c) average river flow. See caption to Figure 4 for full plot details. 

 

Figure 7. Predicted probability of seal sightings based on “time of day” intervals (dawn, day, dusk, 

night). Covariates are specified per interval; predictions are again standardized to be on a per hour 

basis. Predictions for each covariate hold all other continuous covariates constant at their mean values 

(Date = 31-12-2019, River flow = 53). See caption to Figure 4 for full plot details. 
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Discussion 

This report follows on from Harris et al. (2020), which provided an overview of the four 

month winter testing of a CCTV system to monitor for seals in a river environment. (A brief 

overview is provided in the introduction). This report documents further study of the labelled 

seal events described in Harris et al. (2020), to gain insight into when and how seals used the 

river.  

CCTV systems provide an opportunity to increase observer effort for seals in rivers and 

therefore allow meaningful information to be generated from areas of low seal activity. 

However, the optimal setup and specification of the camera and lighting system will depend 

not only on the site but also on the specific questions that are being addressed. For example, 

whether seals need to be detected in both upstream and downstream directions, or whether 

individual seal identification (photo-ID) is required, or complete river width monitoring is 

required for sampling studies such as those designed to obtain prey consumption rates.  

Seal events detected by CCTV here were generally short-lived as seals moved through the 

short stretch of monitored water. The majority of events were captured by more than one 

video channel and consisted of more than one seal surfacing event. Therefore, there may be 

potential to reduce the number of cameras that are required, or alternatively, there may be 

potential to redistribute cameras to focus on locations where seals are more likely to surface 

rather than attempting to provide complete coverage over a shorter river section. Focusing on 

angles that view along the length of the river appear better able to cover the water compared 

with those of perpendicular angles. Consideration, therefore, should be given to utilising 

more camera locations rather than a single mast arrangement that was utilised here. The 

single mast design was originally created to provide a mobile system that could be moved 

relatively easily between different sites. It should be noted that there is also potential to 

incorporate photo-ID capability (for daylight hours) by focusing on specific locations where 

seals are known to surface frequently. 

The CCTV system was able to detect prey feeding events and this may provide opportunity to 

assess prey consumption rates in different areas of the river by moving the system to new 

locations. However, the current system lacked the ability to identify prey species, particularly 

at night and therefore assumptions would be required to link prey events to salmonid 

consumption rates. For areas where sightings data are rare such assessments are hard and 

expensive to obtain from human observers alone. A CCTV system may provide an 

opportunity to assess prey consumption rates by seals for the whole river system as opposed 

to short sections, by employing a sampling regime at different locations. 

The observational information provided by the footage demonstrated how seals used, and 

ascended, this section of river. Seals repeatedly followed similar tracks through the river 

often surfacing predictably, traveling or foraging in specific areas. Such spatial and temporal 

information is essential if efficient low cost methods for river seal capture or deterrent are to 

be developed. If seal capture is a required management strategy then the next steps may be to 

investigate river characteristics at specific locations (current speed and riverbed 

characteristics), along with further deployments of the CCTV system to investigate other 

likely sites.  
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Although the initial seal sightings in this study were dominated by harbour seals, the study 

also revealed the rapid increase in both seal species, and predation events, after mid-

November and through December. The sudden increase in seal activity may represent a 

change in the availability of salmon to seals in the lower river at that time and may be related 

to the onset of spawning in the lower River Dee. Temporal data such as these help to inform 

when impact may be occurring and guide when and where mitigation may be required or 

focused. The higher occurrence of seal sightings around dawn was also of interest, as was the 

lack of seal activity at dusk. The number of seals that use this region of the river is likely 

small and these relationships may simply reflect individual behaviour differences, however, 

understanding what drives these may further inform mitigation options. 

Colder water temperatures have been suggested to potentially facilitate the capture of salmon 

by seals as poikilothermic prey may be more vulnerable to predation at lower temperatures. 

However, in this study we did not find a relationship between temperature and seal events 

despite the relationship with dawn when temperature may be expected to be colder. The river 

temperature records revealed a considerable diurnal lag following night, with water 

temperature often at its lowest during the middle of the day during these winter months.    

A relationship with river flow was observed with higher sightings when the river flow was 

low, with sightings dropping off with increasing flow rates. The relationship was slightly 

more pronounced for grey seals than for harbour seals. However, it should be noted that as 

this study was conducted during the winter the low levels observed were all >20𝑚3/𝑠 (low 

water events during the drier summer months may reach as low as ~5𝑚3/𝑠). Anecdotal 

information suggests that seals are rarely seen in the river at those levels typically associated 

with summer low flow events. The lowest mean flow value where a seal event was detected 

in this study was 24𝑚3/𝑠. 

The highest mean flow value where a seal was detected was 198𝑚3/𝑠. However, these high 

flow sightings were rare with only ten recorded at over 100𝑚3/𝑠 and these high flow events 

likely represented seals being swept back down the river from higher locations in the river, 

rather than seals ascending at this time. It is of interest to understand the relationships 

between flow rates, seal behaviour and seal detectability to inform both seal detection 

requirements and mitigation choice and its design. For example, in reference to sonar 

underwater detection capabilities, as rivers rise the cross-sectional area that is required to be 

ensonified may increase hugely, complicating seal detection. Being able to identify flow rates 

where seals are more likely to ascend rivers, or when they are less likely to be present, will 

inform the required sonar swath that is required to effectively image a cross-sectional area. 

Another example is in the application of river barriers (partial or full width), designed to 

block or divert animals, which may only be required to operate at specific flows when seals 

are known to ascend rivers, therefore allowing barriers to be removed or to simply allow 

higher flows to top barriers when seals are unlikely to travel upriver.  

In conclusion, the use of CCTV systems in Scottish rivers may offer an effective and 

relatively low-cost solution for monitoring seal activity in rivers. They may also assist in the 

design and refinement of deterrent systems through an increased understanding of seal 

behaviour at specific locations and provide an efficient method to monitor the efficacy of any 

seal mitigation approaches that require evaluation. There is also potential to use CCTV 

systems as automated seal detectors. Particularly with recent models containing increasingly 
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powerful onboard processors, these cameras now carry increased performance and when 

coupled with customisable or open source features that allow third parties to develop specific 

automated detection capabilities these systems potentially warrant investigation for 

applications such as real time automated seal detection.  
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Supplementary Images 

Images for reference, this section was recreated from Harris et al. (2020). 

 

Figure S1: All 8 video channels as viewed by the observer and colour coded by lens: Blue = 15º, 

yellow = 31º, green = 45º. 

 

Figure S2: A harbour seal can be seen centre left of the image (Cam8; 6MP (high resolution setting); 

15º lens). 
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Figure S3: Bow waves often allowed the movements of seals underwater to be tracked (centre left), 

(Cam1; 6MP (high resolution setting); 15º lens). 

 

Figure S4: A grey seal can be seen resting out of the main river flow (centre left), (Cam8; 6MP (high 

resolution setting); 15º lens). 
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Figure S5: Night-time view at the lower resolution of a smaller seal in a similar location as Figure S4, 

(Cam8; MEGA (low resolution setting); 15º lens). 

 

Figure S6: Night-time detection of a small seal (possibly a harbour seal) at high resolution (Cam8; 

6MP (high resolution setting); 15º lens). 
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Figure S7: A harbour seal feeding on a large fish, presumed to be a salmonid (Cam4; 6MP (high 

resolution setting); 31º lens). 

 

Figure S8: A grey seal swimming upstream directly in front of the installation, seal pelage markings 

visible (Cam5; 6MP (high resolution setting); 45º lens). 
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12 March 2025
 
Dear Andrew,
 
Thank you for your letter of 27 February 2025 detailing your constituents concerns regarding the
depleting salmon numbers on the River Dee and the negative impact seals may be having on this. 
 
The Scottish Government takes the issue of our declining salmon stocks very seriously and is working
with stakeholders to safeguard this iconic species. 
 
The Wild Salmon Strategy provides an overarching framework to tackle pressures on wild salmon. The
issue of predation by seals is recognised within the strategy implementation plan, specifically on actions
1.20 & 1.21. 
 
The Scottish Government continue to support research into non-lethal solutions, including trials
of automatically triggered acoustic deterrent devices (ADDs) as a means to deter seals from areas of
the river where they can interact with wild salmon. 
 
In specific circumstances licences can be applied for under the Marine (Scotland) Act 2010 to kill or
take seals. In February 2021, changes to this legislation were introduced with the aim of improving the
conservation and welfare of seals in Scotland. These changes mean that Scottish Ministers can no
longer grant a licence to take or kill seals in order to prevent serious damage to fisheries. They can,
however, use the other licencing provisions, including for the purpose of conserving wild animals or wild
plants. A licence was granted to the Dee DSFB in July 2024 for the Spring Protection Period of 1
January – 31 March. The licence was issued for years 2025 – 2027, for a single grey seal per year. 
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In line with the requirements of the Marine (Scotland) Act 2010, Scottish Ministers are required to review
and publish a report on the operation of the seal licensing regime every five years. The next review is
ongoing and is due for publication no later than September 2025. Views have
been sought from Fisheries Management Scotland and the Scottish Gamekeepers Association as part
of this review. 
 
I cannot provide any commitment that a licence to kill a seal would be granted, however should 

wish to apply for a licence, further information on how to do this is available on our website. 
 
I hope you find this information useful. 

 
Yours sincerely,

 
MAIRI GOUGEON
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