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Background 

The SeaMonitor project aims to understand aspects of migratory behaviour and survival of 

diadromous fish species (Atlantic salmon Salmo salar and Sea trout Salmo trutta) in the marine 

environment to inform the development of marine management plans. This work is carried out by 

project partners i.e. University of Glasgow, Loughs Agency, AFBI and the Irish Marine Institute by 

utilising state-of the-art technology (acoustic telemetry) to track the animal’s movements under 

water. 

In 2020, due to COVID-19 and associated restrictions, the capacity of each partner to undertake field 

work was differentially affected dependent on local government restrictions and the classification of 

some partner personnel as key workers and others from different institutions as not. As a result, 

sample sizes of smolts tagged and receivers deployed differ substantially among project partners and 

from what SeaMonitor had originally envisaged.  

 

Overview of activities in 2020 

In 2020, a total of 261 fish (n=4 Sea trout and n= 257 Salmon) were tagged with Vemco V7 acoustic 

transmitters. The tags were implanted following institutionally approved animal welfare standards 

and performed by experienced and licenced fish surgeons to minimize any potential negative effects 

on the studied animals. 
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Salmon and trout juveniles’ migratory movements and survival were assessed by using acoustic 

receivers deployed in strategic areas as detailed below.  
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Work by partners in 2020 

The 2020 field season period was characterised by a global pandemic which restricted some of the 

field work operations carried by project partners. The project deliverables were met as detailed 

bellow.  

 

Marine Institute- Clew Bay 

By Waters, C., O’Neill, R., Cotter, D. & Ó ’Maoiléidigh, N. 

 

The Marine Institute’s partnership within SeaMonitor for 2020 was predominantly lead by supporting 

missions offshore for main array set-up, the acquisition and deployment of a Slocum electric glider 

and acoustically tagging salmon smolts for migration pathway analysis.  This was the first year of 

fieldwork on the SeaMonitor project. 

Due to Covid-19 and associated restrictions some aspects of the study were limited. Salmon smolts 

(n=37) were successfully tagged but the number of receivers deployed to Clew Bay was limited.  The 

RV Celtic Voyager was successfully deployed between Malin Head, Ireland and Islay, Scotland for Main 

array support.  The glider was deployed on its first mission to the west of Scotland, operating within a 

40km x 70km grid along the continental shelf with the aim of detecting tagged salmon smolts on their 

migration.   

This report will mainly focus on the tagging and subsequent release of salmon smolts by the Marine 

Institute in 2020. 

Study aims: 

 To deploy acoustic receivers into designated habitat or migration pathway locations. 

 To acoustically tag and release hatchery salmon smolts. 

 To monitor migration pathways and timing of tagged smolts through the different habitats. 

 To compare the results with previous experiments within the same catchment. 

 To compare these results with those from other SeaMonitor smolt release sites in Northern 

Ireland and Scotland and from other projects. 

Materials and Methods: 

Location 

This study was conducted within the Burrishoole Catchment and Clew Bay located in County Mayo, 

Ireland (53o54’ N, 9o34’ W, Figure 1).   

The Burrishoole Catchment is approximately 89.49km2 consisting of three main lakes and 

approximately 70km of small shallow streams.  It is an extensively grazed area of upland peat and 
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coniferous plantation forestry.  Lough Feeagh, the main freshwater lake is oligotrophic and is 45 

metres in its deepest part.  It drains into a brackish lake Lough Furnace via two outlets, the Salmon 

Leap and the Millrace, both of which have operational upstream and downstream Wolf-type fish traps 

situated on them.  Lough Furnace is a tidal saline lagoon, fed by freshwater from Lough Feeagh and 

saline water from Clew Bay through the Burrishoole Estuary (the lake is notable for its anoxic deep 

water). 

The Marine Institute Newport and associated freshwater rearing facilities are located between the 

two lakes.  Since the early 1960s rearing of salmon smolts for ranched stock has occurred.  NASCO has 

defined salmon ranching as: “The release of reared juvenile Atlantic salmon with the intention of 

harvesting all of them on their return,” in order to distinguish this practise from restocking of salmonid 

habitats with juvenile stage of salmon for the purpose of increasing the natural productive capacity 

for rehabilitation or restoration.     

Tagging procedure 

On the 6th May 2020, 37 hatchery smolts were tagged with V7-2x 69 kHz acoustic tags.  These tags 

were surgically implanted into the peritoneal cavity of each fish.  Tagging was carried out under HPRA 

licence AE19121/P003 Case No. 7028960. 

Salmon smolts were netted from hatchery rearing ponds and held in a designated tank before the 

procedure.   Fish were anesthetised using MS222 (100mg/l) before being situated ventral side up on 

a sterile table. An incision was made between the pectoral fin and pelvic fin, large enough to fit the 

tag into the space and sutured back together using independent sutures (Ethicon Vicryl 4-0 Polyglactin 

910 absorbable suture, Johnson and Johnson Intl., Brussels, Belgium).  Fish were then transferred to 

well aerated recovery tanks and monitored.  Once recovered all fish were transferred to a holding 

pond overnight in order to assess recovery from tagging.   

Fish release 

Before release, the status of tagged smolts was checked.  Between 11.30am and 12pm on the 7th May 

2020, 37 acoustically tagged salmon smolts were released together with approximately 3000 micro-

tagged ranched salmon smolts into Lough Furnace. 

Receiver deployment 

Five VR2W 69 kHz receivers and one VR2Tx 69 kHz receiver were deployed in order to monitor 

movement of fish from lake to estuary and into the marine environment.  Three of the VR2W receivers 

were located within Lough Furnace, one was situated within the estuary and two (1 VR2W and 1 

VR2Tx) at the first point considered to be fully marine water within Clew Bay (Figure 1). 

Range testing was not possible due to restrictions around Covid-19.  However, studies from previous 

years using the same equipment and similar V7 tags, found receiver rate of detection based at a range 

of 200m had a detection efficiency of 0.76 (Doogan et al. in prep).   

Receivers were retrieved and downloaded on the 19th June 2020.  Downloads were made using VUE 

software.At the time of deployment of receivers for the SeaMonitor project, another study examining 

Pollock (Pollachius sp.) was ongoing within Clew Bay. Figure 1 shows two locations of Pollock receviers.
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Figure 1: Map of Receiver locations.  Blue X marks the release location of salmon smolts. 
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Preliminary Results 

Number of detections 

Tagging procedures were successful and there were no mortalities reported.  Fish were checked 

before release and swimming behaviour and colour was noted as normal. All 37 tagged fish were 

released into Lough Furnace.  

Figure 2 shows that the number of detections decreases over distance.  The number of detections 

within the lake is higher than those in the Estuary or Marine receivers reflecting longer residency time 

in the lake. 

 

Figure 2: Line graph of the number of detections over distance from the release site in metres 

 

Survival 

Of the 37 smolts released, one was only detected four times on the first lake receiver.  This observation 

was linked to either a tagging mortality or predation.  Therefore, further percentage survival was 

based on 36 fish not 37.  

Three fish disappeared from detections and were only observed on lake receivers, one within two 

days and two after seven days.  33 were detected at the marine receivers, suggesting a high survival 

rate to this point (92%).  However, there was evidence of possible predation due to behaviour 

displayed by seven fish moving back through the estuary and into the lake, on more than one occasion.  

One of these fish made returns to the estuary receiver and six made returns from the marine receivers 

to the first lake receiver and back again.  Fish making returns after their initial departure were left out 

of migratory analysis due to the assumption that they were potentially predated upon. 

A total of 26 fish were recognised as surviving beyond the final receiver location (72.2%).  Three fish 

were also detected on Pollock receivers situated further out in the bay. 
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Residency and Migration Times 

Residency of fish in the lake was examined by hour and the mean was 67.46 ± 24.35 hrs (n = 26).  

Estuary and marine residency were not examined due to the limited number of receivers within these 

locations which would not give a representative value for residency. 

The movement of migration was examined using Circular statistics and von Mises distribution, 

including Watson’s test for Uniformity.    

The time stamp of last detection within an area was used as the date-time of migration.  Figure 3 

shows circular plots for smolt migration and the mean time of movement from an area. 

Lake and marine circular plots examined the same 26 fish, whereas the estuary plot only examined 

23.  This is due to three fish not being detected on the estuary receiver.  Mean time of migration 

displayed that movement occurred during the hours of daylight. The tide on which fish migrated from 

the lake was examined and found not to have a uniform distribution, displaying movement both on 

ebb and flood tides. 

 

Figure 3: Circular plots of migration time from different areas.  Blue line is the mean migration time.  

Yellow dashed lines mark beginning and end of civil twilight. 

 

Discussion 

In previous studies (2017, 2018) the estimated survival in Clew Bay, between the last marine receiver 

(2020) and Clare Island (exit Clew Bay) was estimated to be 66% (Doogan et al. in prep.).  Therefore, 

we can predict a number of 22 smolts reaching Clare Island and beyond. 

In previous studies, wild smolts were never found to display the ‘returning behaviour’ that was 

observed this year.  However, hatchery smolts did show this behaviour in previous years.  Although 

we can certainly suggest that predation may play a role in these observations, it would be interesting 

to examine this further.  Further analysis to examine swimming speeds of these fish will be conducted. 

Other comparisons can be made to these studies undertaken in 2017 and 2018.  Lake residency was 

similar to that found for hatchery fish in previous years (mean = 73.9 ± 9.2 hrs (n=24), mean = 61.7 ± 

20 hrs (n=15) consecutively).  

Hatchery and wild smolts in 2017 and 2018 were also found to migrate predominantly during daylight 

hours.  However, in previous years their movement also displayed a much more uniform movement 

Lake: n=26 Estuary: n=23 Marine: n=26 
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predominantly during ebb tides.  Whereas, this year movement was seen on ebb and flood tides.  

More analysis will be done to examine, type of tide (neap, spring), water flow and pressure at the time 

of migration.  

 

Marine Institute - Glider deployment 2020 

By.O’Neill, R., Waters, C., Cotter, D. & Ó ’Maoiléidigh, N. 

 
The glider was deployed at 58°32.166’N 08°40.757’W on 15th May, 2020, with the aim of traversing 

across the shelf edge to the west of Scotland in a pre-programmed grid (Figure 4) to detect smolts on 

their migration northwards.  

The glider was deployed for 53 days operating within the area. Data for the following was recorded: 

Conductivity Temperature Depth/pressure 

Fluorescence/turbidity Dissolved oxygen  

 

 

Figure 4: Map of glider mission locations on the Continental shelf. 

 

The externally mounted VMT unit did not detect any salmon smolts during the glider deployment. 

Environmental data is in the process of being refined. The glider was recovered on 7th July 2020 after 

travelling 822km horizontal distance since deployment.  



 
 
 
 
 

10 

Acknowledgements 

We thank Aisling Doogan whose work provides the comparisons for this report and who helped during 

the tagging phase in 2020 and Nigel Bond, Alan Drumm and Joe Cooney for their technical support.  

Katie Thomas provided the information from Pollock receivers. 

Reference 

Doogan, A., Cotter, D., Bond, N., Ó ’Maoiléidigh, N. and Brophy, D.  Partitioning survival during early 

marine migration of wild and hatchery-reared Atlantic salmon (Salmo salar L.) smolts using acoustic 

telemetry.  In Prep. 

 

University of Glasgow – The Clyde system 

By Jessie Lilly, Hannele Honkanen, Colin Adams 

 

The main focus of this project was to study the migration of Atlantic salmon smolts from two river 

systems flowing into the Clyde estuary: River Endrick and River Gryfe. The aim was to cover the 

migration from their nursery grounds into the Clyde estuary and then further north towards their 

feeding grounds, with focus on assessing survival through different habitat types (river, lake, inner 

estuary, coastal) and investigating movement pathways including which navigational cues do the 

smolts use. Although the study area covers extensive freshwater migration as well (particularly for the 

River Endrick salmon smolts), the focus was planned to be on the behaviour and survival of smolts in 

the Clyde estuary, as smolt migration through this area has not been investigated before and there is 

much less information available on smolts in coastal habitats (cf. freshwater habitats), particularly in 

the British Isles. In addition to the planned Clyde receiver array, some smolts would have also 

hopefully been detected by the SeaMonitor main array. 

However, due to COVID-19, we had to limit our tagging on river (Endrick). Furthermore, our estuary 

boat support was cancelled and therefore we were unable to deploy the Clyde receivers. Thus, the 

focus of the 2020 work had to be in the freshwater and the overall study questions were: 

 What is the freshwater mortality rate of salmon smolts in the Lomond catchment? 

 Do the mortality and speed of migration differ between habitats (rivers vs. lake)? 

There is a lack of information concerning the behaviours salmon smolts exhibit through large free 

standing bodies of water, however, a few studies have noted that in comparison to riverine migration 

smolts experience disorientation and undergo slow migrations (Thorpe et al. 1981; Aarestrup et al. 

1999; Thorstad et al. 2011; Honkanen et al. 2018). This has been hypothesized to be related to the 

lack of strong orientated currents within lake systems. Previous work in Loch Lomond (Honkanen et 

al. 2018) showed that smolts did not show unidirectional migration through the loch, however the 

sample size was very small.  

There were two main aims for this aspect of the work in 2020:  
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 Look for patterns in the smolt movement throughout Loch Lomond and determine what 

environmental variables (water level, current direction, and lunar brightness) were predictors 

of successful migration out of  Loch Lomond into River Leven and finally to sea.  

 Assess whether smolts were more likely than by chance to form migratory schools with 

individuals of similar physiological characteristics.  

 

Materials and Methods  

River Endrick is located on the west coast of Scotland and has a total catchment area of 264 km2; one 

third of the catchment is contained within Loch Lomond. Loch Lomond is the largest Loch  by area in 

the UK, covering 71km2 and has a depth of 190m (Maitland et al. 2000). Loch Lomond drains into the 

River Leven (~ 13km long) which then drains into the Firth of Clyde. The Firth of Clyde is the most 

southern fjord in the North Atlantic and covers an area of approximately 100km2 (Thurstan and 

Roberts 2010).  

During April 15th to 20th 2020, 135 Atlantic salmon smolts were captured in a rotary screw trap placed 

in the River Endrick (56 ° 4’ 92’’ N, -4 ° 39’ 95’’ W) and checked daily. Smolts were then anaesthetized 

before being measured for weight (g) and length (fork length, mm), and a photograph and scale 

sample were also taken for morphometric and genetic analysis, before they were tagged with a 

VEMCO V7-2L acoustic tag. After tagging, smolts were allowed to recover first in a container on the 

river bank and then in a mesh box in the river. The recovery time before release was 45-60 minutes. 

To assess smolt migration through the Endrick System VEMCO VR2W, VR2Tx and VR2AR 69kHz 

(VEMCO Ltd.) acoustic receivers were deployed during March 24th to April 14th, 2020 within the River 

Endrick (n = 7), Loch Lomond (n = 37) and River Leven (n = 3). See Figure 5 for a map of the study site 

with the receiver locations highlighted. 

 

Figure 5: Map of the Endrick catchment including locations of acoustic receiver deployments. 
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Preliminary results 

The average fork length and weight of Atlantic salmon smolts tagged within the Endrick were 142.96 

± 0.98 cm (range: 124 – 206) and 29.50 ± 0.68 g (range 20.30 – 79.60).  The mortality rate of Atlantic 

salmon smolts was highest within the river Endrick at 63.7% (n = 86), and lowest within the river Leven 

at 13.33 % (n = 4; Table 1). 

Smolts made more rapid migrations within the riverine environment in comparison to the loch (Table 

2). However, smolts were found to spend the most time within the river Leven (6.24 ± 4.17 days: Table 

2). We are currently fitting predictive models to help us determine whether environmental or 

morphological factors influence the survival of smolts within the different sections of the Endrick 

catchment. Additionally, we are using a method called Social Network Analysis (SNA) to determine if 

smolts utilize schooling behaviour within the river and Loch environment.  

Table 1: Mortality rates of Atlantic salmon smolts within the Endrick catchment.  

Location Distance (km) Mortality rate % (n) Mortality rate/ km (%) 

Endrick Water 11.56 64% (86) 5.51 

Loch Lomond 8.89 35% (17) 3.90 

River Leven 10.48 13% (6) 6.0 

 

Table 2: Mean migration speed (range) of Atlantic salmon smolts that successfully migrated out of 

each section of the Endrick catchment.  

Location Number Distance ms-1 (SD) Time (hours; SD) 

Endrick Water 49 11.56 0.52 ± 0.12 3.80 ± 0.81 

Loch Lomond 32 8.89* 0.04 ± 0.04 4.51 ± 2.90 

River Leven 26 10.48* 0.17 ± 0.12 6.24 ± 4.17 

 

The smolt behaviour and movements in Loch Lomond are currently being analysed, however 

preliminary results clearly show that the smolts are not taking the most direct route out through the 

loch (distance of about 9 km) and instead were detected undertaking several counterintuitive 

movements. Some smolts even moved a considerable distance (> 6 km from the River Endrick outflow) 

towards the north basin of the loch (opposite direction to the exit point to the efferent River Leven), 

highlighting the extent of the challenges for navigation through the loch. 

 

Discussion 

As analysis of the 2020 data is still going, we are not able to discuss the results fully but there are some 

interesting results emerging.  The mortality rate in 2020 was high, with approx. only 20% of the tagged 

salmon smolts making it into the Clyde estuary. However, it should be noted that in the Lomond 

catchment, the freshwater migration route is quite different from some of the other SeaMonitor study 

sites. Firstly, the fish are tagged fairly high in the catchment with a distance of ~30 km from the tagging 

site to the Clyde estuary. Secondly, smolts in this system have to migrate through a large natural lake 

(Loch Lomond). The Endrick water supports several species that are known predators of Atlantic 

salmon smolts, such as pike (Esox lucius), brown trout (Salmo trutta), otter (Lutra lutra), heron (Ardea 

cinerea), goosander (Mergus merganser) and merganser (Mergus serrator). Another aspect that might 
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have contributed to the high mortality rate in freshwater was the unusually dry weather experienced. 

The spring of 2020 was the fifth driest spring on record for the UK overall. Lower water level and 

slower water speed can increase predation risk for the smolts. 

The migration speeds in the 2020 study varied from 0.04 m/s in Loch Lomond to 0.52 m/s in the 

Endrick Water.  It is not surprising that the migration speeds in the loch are lower than in either of the 

rivers, as the clear unidirectional flow of rivers is likely to contribute to the speed.  The smolts spent 

the longest time (6.2 days) in the River Leven, which is opposite of the results found in the previous 

2015 study when smolts moved through River Leven within a few hours. 

The behaviour of smolts through Loch Lomond was the main focus of the 2020 tracking work and while 

the analysis is still ongoing, it has already revealed very interesting results. The preliminary results 

suggest that the smolts are not able to navigate directly to the River Leven outflow, approx. 9 km from 

the mouth of the Endrick, and instead are spending several days actively moving around the loch. 

These results are similar to the previous work done in this system and also in other systems (Honkanen 

et al. 2018, Kennedy et al. 2018). Further analysis will focus on the role of environmental factors on 

navigation and the potential shoaling behaviour. 

The 2021 field season will hopefully allow us to deliver the originally planned research plan, including 

tagging on two rivers (Endrick and Gryfe) which will allow us to compare patterns of behaviour and 

mortality between different habitats. 
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Agri-Food and Biosciences Institute- River Bush  

By Richard Kennedy, Andrea Barkley and Robert Rosell 
 

The main research questions for Bush work package in 2020 were: 

 Investigation of survival 
 How many tagged fish successfully reached the river exit? 
 How many tagged fish successfully reached Runkerry bay (inshore coastal array)? 

 How many tagged fish successfully reached the Malin-Islay array (offshore array)?  

 How did telemetry derived outward cohort survival relate to overall marine survival for the 
same cohort? 

 What was the directionality of emigrating Bush Smolts? 

 

Material methods 

 2020 = 85 salmon tagged at the trap (15 additional tagged upstream of trap) (total 100). Only 
those fish tagged at the trap were used for survival analysis. 

 2020 = 3 river receivers and 1 inshore coastal 

 

Preliminary results 

Survival 

In total 85 smolts were tagged at the smolt trap of which 61 exited the river and 38 were detected in 

coastal areas (Table 3). It should be noted that due to COVID 19 restrictions only 1 receiver was 

deployed in Runkerry Bay off the river Bush mouth and some emigrants may have been missed.  The 

tag loss rate (proxy for mortality rate) in river = 7.8%/km 

 

Table 3: The number (%) of tags detected at various locations on the River Bush and Runkerry Bay. 

Tagged at Trap 0.5km DS River Exit Runkerry Bay  

85 66 61 38 

100% 78% 72% 45% 
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Migratory patterns (timing) 

Salmon were tagged through-out the main smolt emigration period with tagging spanning around one 

month from 15/4/20-13/5/20 (Figure 6). Smolts exited the river steadily through-out this period with 

tagged emigrants leaving from 16/4/20-16/5/20. 

 

Figure 6: Date of Tagging and River Exit 

Discussion 

The exit of smolts from river to the sea was documented for 61 smolts initially tagged at the trap. 

These fish were grouped according to the time of day they left the river.  Similar to previous studies 

on the Bush (EU Smoltrack Project) most fish left the river in the evening with c. 72% detected between 

the hours of 18:00-03:00 and no fish were detected between 06:00-12:00 hrs (Figure 7).   

 

Figure 7: Smolts River exit timing  
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Loughs Agency- The Foyle system 

By del Villar-Guerra D., Finlay C., McShane R. & McGill R. 

 

Due to lockdown and social-distancing restrictions to prevent the spread of COVID-19, tagging 

activities had to be altered from our original plan. It was not possible to tag the 50 salmon smolts 

instead, four sea trout juveniles were tagged in the River Roe thanks to the assistance of AFBI 

personnel (considered key workers) and authorized to conduct field activities during (COVID). These 

restrictions and resulting effect on fieldwork led to the re-formulation of the hypotheses to test. 

Three main hypotheses were tested: 

 Is it possible to use acoustic technology to track mobile species in a highly energetic 

environment i.e. the Outer Foyle estuary? 

  Can receivers be deployed for the duration of salmonid migration? 

 What are the migratory patterns and survival of diadromous fish (Sea trout) exiting the Foyle? 

 

The next sections review the fieldwork carried out in 2020 and the associated results. 

 

Acoustic array deployment 

A hydro-acoustic array consisting of 17 moored sub-stations, 2 VR2ARs in the central part of the 

channel and 15 VR2ws forming a grid, were moored in the channel between Magilligan (Co. 

Londonderry) and Greencastle (Co. Donegal) on the 11th March 2020. These sub-stations varied from 

a relatively shallow depth (>2 m) at the beginning of the coastline margin and becoming progressively 

deeper as units were moored out into the shipping corridor through the mouth of L. Foyle. Receivers 

were placed at regular distances of 200m to improve efficacy of detection of tagged smolts (see Figure 

8 below): 

 

Figure 8: Designated sites for mooring sub-stations which form the hydro-acoustic array to detect 

salmonid migration within Lough Foyle. 
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The receivers were anchored using ship chain with the receiver unit buoyed using 2 floating trawl 

buoys. Each mooring was placed at pre-determined GPS coordinates, within a main migratory route 

used by salmonids, pinnipeds and cetaceans. This route is also a main shipping channel, dredged 

regularly by Foyle Port Authority, to remove shifting sands and ensure the channel depth provides 

safe vessel passage.   

The array co-ordinates were formally agreed with Foyle Port Authority prior to deployment to ensure 

that future dredging operations did not impact the long term placement of the receivers (i.e. 

accidental recovery during sand-dredging) and the anchor-to-buoy height for each individual mooring 

did not pose a risk to propeller entanglement for passing commercial and recreational vessels (See 

Figure 8). 

During the deployment of receivers in the range testing phase, if a mooring depth was found to be 

insufficient (i.e. too shallow), a new appropriate depth was allocated using an on-board depth finder 

and the fixed position of the moored VR2W receiver was stored using GPS.  The new location would 

be allocated as close as possible to the original planned mooring location.  All receivers were deployed 

effectively to ensure that the array spanned the Foyle shipping channel over a range of water depths. 

The range-testing exercise was carried out during deployment of the array to minimise additional 

project spending and two additional times post-deployment to ensure that all receivers were 

continuing to function as planned.   

 

Fish tagging 

On the 21st of May 2020, four Sea trout smolts were captured using fishing rods in the Roe River 

(Latitude DD: 55.079688, Longitude DD: -6.952446 ). Smolts were then measured for weight (g) and 

length (fork length, mm) for morphometric analysis, before they were tagged with a VEMCO V7-2L 

acoustic tag (See table 4). Fish were held in a recovery tank after operation and released back to the 

main river approximately 20-30 mins after the operation (this was done under AFBI’s project licence). 

Details of the tag’s configuration, fish’s morphometrics and release location can be found in the table 

below (See table 4). 

 

Table 4: Summary table with tags’ configuration and fish morphometrics. 
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Receiver recovery and detections 

Seven receivers were recovered in the Foyle estuary on the 18th September 2020. Full recovery off all 

units was not possible due to a range of adverse circumstances: 

 The surface buoys which were marking the location of the underwater receivers disappeared 

thus not being able to find the recovery line to be able to bring the receivers up to the surface 

(four unrecovered Vr2 receivers). These were later on located using a side scan. 

 Boat keel snapped the recovery rope (two unrecovered VR2 receivers). 

 Two VR2ARs’ acoustic release system didn’t work. Problems with the communications (only 

few attempts were made due time limitations and tides). 

Preliminary results 

Overall, a simpler design (one moored receiver with 2 float buoys) was proven to be a better design 

as 1- they were recording at the designated locations for the duration of the experiment (March to 

September), and 2- They were all easily removed from the water. 

From the fish that were tagged in the Roe River, 25% (n=1) were recorded exiting the Foyle estuary 

for the Sea. This result can’t be used to infer fish survival as there may be other fish which could have 

potentially been detected by receivers that were not retrieved, or fish passing undetected. 

Two different fish tags were recorded in the Foyle array during March to September 2020 as displayed 

in the Figure 9 bellow. The first detection refers to a Sea trout which was tagged in the Roe River on 

21st of May 2020.  This fish was also detected in the Bann River (approximately 30 Km south of the 

Foyle estuary) on the 2nd and 3rd July 2020 as reported by project partners in AFBI.  The second tag 

registered at the Foyle array and belonged to a Sea Bass tagged by Marine Institute in Co. Wexford 

(Republic of Ireland) in March 2019. 

 

Figure 9: Detail of tags detected in the Foyle array from March to September 2020. 
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Discussion 

Overall, these results show that it is possible to detect fish in the outer part of the Foyle estuary during 

the months March to September. Furthermore, the results suggested unknown behaviors for Sea trout 

in the Foyle (i.e., Trout entering neighboring rivers potentially to feed).  Moreover, wider project 

collaborations lead to the identification of unknown tags (e.g., Sea Bass tagged in Co. Wexford by 

Marine Institute).  Overall, these results open up new research questions (below) which will be tested 

in 2021. 

 What are the minimum survival estimates of salmon smolts in the Foyle? 

 What are the migratory routes salmonids use to exit the Foyle estuary for the sea? 

 How do salmonids orientate themselves in the marine environment and how do they use 

currents to navigate? 

 

Malin to Islay array- Main array 

By D. del Villar-Guerra , C. Finlay , R. McShane , M. Pommier, J. Pratt, N. Glen & McGill R. 

 

Figure 10: Members of the main array deployment team. From left to right: del Villar-Guerra D., 

Finlay C., Glen N., Pommier M., Pratt. J, & McGill R. 

 

During 2020, two different missions one each in March and October were carried out to respectively 

deploy or remove and re-deploy acoustic receivers in an array intended to span from Malin Head, 

Ireland to the island of Islay in Scotland. These operations were influenced by harsh conditions at sea, 
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COVID-19 restrictions and issues related with the diplomatic clearance procedures for vessels. As a 

result, it was not possible to deploy all receivers in the full Main Array; 6 out of 108 planned receivers 

were deployed (Figure 11). 

 

Figure 11: The locations of the listening stations deployed in the North Channel in March 2020 (from 

station 55 to 60). 

 

Receiver deployments 

On the 4th March 2020 a total of 6 receivers were deployed in the North Channel as detailed below. 

 

Table 5: Detail of the listening stations deployed in the North Channel during the March mission. 

Station Position Time of Deployment SN Note 

55 N 55°34.028'; W 006°56.836' 04/03/2020 13:15 548908 Deployed with CPOD 

56 N 55°34.287'; W 006°56.327' 04/03/2020 11:55 548961  
57 N 55°34.473'; W 006°55.998' 04/03/2020 13:03 548949  
58 N 55°34.642'; W 006°55.539' 04/03/2020 12:55 548922  
59 N 55°34.810'; W 006°54.946' 04/03/2020 12:46 548973  
60 N 55°34.913'; W 006°54.523' 04/03/2020 12:38 548954  
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Station number 55 was equipped with a fish acoustic receiver as well as a C-Pod to detect fish and 

cetaceans. They were moored as pictured in Figure 12. 

 

Figure 12: Components of the acoustic listening stations deployed in the North Channel in October 

2020. 

On the 2nd and 3rd of October 2020, all the acoustic listening stations which were deployed in March 

were successfully recovered from the North Channel and replaced by a new set of acoustic listening 

stations. These new stations incorporated two models of passive acoustic monitors (CPods and sound 

traps ) to monitor for the presence of fish and cetaceans during the winter months (Figure 13). 

 

Figure 13: Location of the Listening stations deployed in the North Channel in October 2020 
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Table 6: Detail of the listening stations deployed in the North Channel during the October mission. 

Deployment location Position Type of device  

Station 27 N 55° 28.2244' W 007° 08.7181' C-POD 

Station 40 N 55° 30.9201' W 007° 03.2005' SoundTrap 

Station 55 N 55° 34.0353' W 006° 56.8425' C-POD 

Station 76 N 55° 37.2168 W 006° 46.5892 SoundTrap + C-POD 

Station 100 N 55° 39.4722 W 006° 34.5879 SoundTrap 

 

Receiver detections 

During the first deployment period (March to October 2020) one single detection was recorded at 

station 55 (i.e., the central part of the North Channel - See table 7). 

Table 7: detail for the detections in the Main array from March to October 2020. 

Date and time (UTC) Station Transmitter id  Latitude Longitude 

20/05/2020 05:29 55 A69-1602-34920 55.56725 -6.94737 

20/05/2020 05:30 55 A69-1602-34920 55.56725 -6.94737 

 

Collaboration with sister projects (MarPAMM and COMPASS) and project partners led to identify this 

unknown tag detections. This tag was implanted in a salmon on the River Derwent in Cumbria 

(England) on the 1st of May exiting the river on the 18th May and being detected at the Main array on 

the 29th June 2020 (approximately 400 km from tagging/release to North Channel location).  

Results 

Despite the low number of receivers being deployed in the Malin head array in 2020 (n= 6 in March 

and n=5 in October), the results of the first year's salmon tagging and tracking experiment are quite 

encouraging. Firstly, we have confirmed that long term deployments of acoustic receivers is possible 

in harsh oceanic conditions such as those found in the North Channel.  Secondly, the acoustic receivers 

were proven to be functional and recorded the presence of tagged fish and cetaceans.  Furthermore, 

for the first time a long migration of a salmon successfully exiting the river Derwent in Cumbria 

(England) was recorded during the first stretch of a long oceanic journey to the far Greenlandic waters.  

Overall, these results can contribute towards developing new strategies for salmon tracking in open 

waters, calculating migratory path ways of salmonids in the North Channel and to refine the existing 

conceptual models for salmon migration in the North Atlantic.  

The data collected by the C-pod unit attached to station 55 in the central part of the North Channel 

indicated the presence of harbour porpoises. Further, investigations are yet to be carried out to 

confirm possible overlaps between fish and cetaceans constituting a new area for research. 

Finally, collaborations among project partners and across sister projects (MarPAMM and COMPASS) 

has been proven to be an efficient way to collect information on unknown tag detections. The 

established networking should be continued to generate a scientific value-add for the research efforts 

of all three projects.  
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Future work 

Marine Institute 

In the 2021 field season the study aims to identify marine migration pathways.  More fish will be 

tagged from the Burrishoole catchment including both wild and hatchery smolts (80 tags in total).  

Release will be kept to Lough Furnace as this location is at the bottom of the catchment and high 

survival rates to the marine environment have been reported year on year.  Receivers will be placed 

along the migration route through the lake and estuary but also at the exit of Clew Bay, north of Clare 

Island.  There may also be potential for the Slocum electric glider to be used to detect smolts moving 

beyond Clare Island and to examine what pathways they may take.  As in 2020, the glider will be 

deployed with the aim of traversing across the shelf edge to the west of Scotland in a pre-programmed 

grid (Figure 4) to detect smolts on their migration northwards. 

University of Glasgow  

Smolt trapping and tagging during the 2021 season will take place in the same location as in 2020 in 

the Endrick Water and we will be tagging 150 salmon smolts, thanks to a continuing collaboration with 

the Atlantic Salmon Trust.  We are also planning to tag 100 salmon smolts in the River Gryfe that flows 

into the Clyde estuary from the southern side.  Furthermore, due to the high mortality rates in the 

Lomond system during the 2020 study, we have discussed the possibility of transporting some tagged 

fish further down the system, to maximise the number of fish surviving to the marine environment 

and hopefully passing the SeaMonitor main receiver array. 

The receiver deployment in 2021 will be different to 2020.  While the plans have not been finalised 

yet (this is dependent on the outcome of funding applications), the current aim is to have less focus 

on the river migration and thus have 2-3 receivers in each of the rivers (Endrick, Leven, Gryfe). Loch 

Lomond will still be a focus but the number of receivers will be significantly reduced from the 2020 

plans, to 12-15 receivers.  Furthermore, instead of a grid covering most of the southern basin, this will 

likely be focused to the last 1 km or so of the lake, to allow for fine scale analysis of movement patterns 

near the outflow. As the focus of SeaMonitor is in the marine environment, most of the receivers will 

be placed in the inner Clyde estuary and the Firth of Clyde.  The Clyde deployment will include a series 

of receiver curtains, across the channel. These will extend to at least 46 km from the mouth of the 

River Leven.  

Agri-Food and Biosciences Institute 

 80 salmon smolts to be tagged in 2021 

 2021 deployments = River Bush array 5 receivers; Inshore coastal array 10 receivers. 

Loughs Agency 

 68 salmon smolts to be tagged in 2021. 

 Up to 20 receivers will be deployed in the Foyle estuary to track movements of salmon exiting 

the Rivers Roe and Faughan. 

 Deployment of over 100 listening stations (Acoustic receivers, C-Pods and SoundsTraps) between 

Malin Head, Ireland, to the island of Islay in Scotland



 
 

 

 


