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//	 INTRODUCTION

Welcome to the eighth annual report of the Shieldaig Sea Trout Project.

2008 saw the retirement of David Hay from Fisheries Research Services (FRS) after 
41 years of service, the last eight of which were spent running the Shieldaig Project. 
During his time in charge David has overseen important long-term monitoring of 
the local sea trout population and of sea lice levels in the marine environment. He 
has also been an integral part of the local Area Management Group, and has been 
responsible for fostering a level of trust between fish farmers, fishery interests and 
government scientists. We wish David all the best for a long and happy retirement. 

David Hay at the start and end of his career with FRS.

Loch Shieldaig has continued to be a focus of FRS sea lice research and during 
2007-08 we continued to collect data on both sea trout and lice levels. The results 
of some of this work were presented at Sealice 2008, an international conference 
on sea lice biology and management, held in Puerto Varas, Chile in April 2008. The 
annual electro fishing survey undertaken in summer 2007 followed on from the 
programme of egg box stocking and the results indicate that fry and parr levels are 
now approaching historical levels.
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//	 1. UPSTREAM TRAP: 2007 RETURNS

During autumn 2007 finnock were caught in the upstream trap during the period
mid-August to mid-October. The number of fish returning to the adult trap in 2007 
(21) was low compared to numbers recorded in 2004-2006. This reduction in numbers 
was due to a decrease in the number of stocked fish being caught in the trap when 
compared to recent years. As has been the case for most recent years (except 2006) 
only finnock were caught, with no older sea trout being trapped migrating upstream. 

 
Figure 1. 
Returning sea trout numbers autumn 2007 (n=21)
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Figure 2. 
Number of fish returning of wild and stocked origin, 1999-2007
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Figure 3
Migrant wild and stocked sea trout smolts, 1998 to 2007.
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//	 2. DOWNSTREAM TRAP: 2008 SMOLT RUN

The spring of 2008 was unusual. The smolt run commenced as normal with the first pulse of 
fish descending on high water at the end of April. After a second spate in mid May the smolt 
run came to a hiatus. The Shieldaig area, like much of the West Coast, received hardly any 
rain for the next few weeks with river levels dropping to the lowest seen for many years. 
Following the arrival of rain in late June the smolt run resumed and continued into mid July.

Figure 4 
In spring 2008, due to dry weather water levels dropped to the lowest seen in many years.
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Figure 5 
Shieldaig sea trout smolt migration, Spring 2008. 10 fish electrofished and subsequently 
released below the trap in May are included.

A total of 518 sea trout smolts was caught in the downstream trap during spring 2008. 
Of these 396 (77%) were Coulin origin fish which were identified using the presence of an 
adipose clip. Due to the change over from stocking fry to stocking eggs in 2006 it is no 
longer possible to differentiate Shieldaig and Coulin origin smolts using physical features. 
It is therefore not possible to assign an origin to the remaining 120 (33%) smolts captured 
during 2008. 
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Figure 6. 
The number of wild (unclipped) and stocked (clipped) sea trout smolts caught migrating from the 
River Shieldaig, 1998 to 2008. NOTE as it is not possible to differentiate between wild fish and 
Coulin fish stocked as eggs, no data on wild fish can be included for 2008. The 2008 stocked total 
includes only 3 and 4 year old smolts as these could be identified by adipose clips.

(a) 	 Incomplete total, caught in fyke net with spillage at high flows,

(b) 	 Incomplete total, caught in fyke net unitl 13/5/99 then at the fish trap with some spillage at 	high flows
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Figure 7. 
Combined length frequency histogram of clipped and unclipped smolts, 2008

The percentage of finnock that entered the system during 2007 and were 
recaptured in spring 2008 was 38% (8 out of 21). A further two untagged finnock 
were caught in the downstream trap. Untagged fish may have been the result of 
either tag loss or fish bypassing the trap during their upstream migration. 

As for previous years all smolts were anaesthetised, measured and tagged with a standard 
12mm PIT tag. Mortality continues to decline compared to previous years with pre-tagging 
mortality of only two fish representin g 0.4%. No mortalities were recorded between tagging 
and release. The mean lengths and weights of smolts caught in spring 2008 were greater 
than those seen in previous years. The mean length of adipose clipped (Coulin origin) fish 
was 197mm ± 24mm and mean weight was 74g ±27g. The remaining fish were shorter 
at 181mm ±26mm and were lighter at 60g ±33g. The length frequency histograms are 
shown in figure 7. This increased size is probably due to the late smolt run with fish being 
captured a month later than normal. No fish were retained for captive brood stock in 2008 
as the holding facilities at Almondbank and Shieldaig were at their maximum capacity.
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//	 3. JUVENILE POPULATIONS: 2007 ELECTRO-FISHING SURVEY

Favourable low water levels in late August and early September meant that the annual 
electro-fishing survey was completed at all 14 survey sites. The number of fish in each 
area was determined using standard survey methods with fry being categorised as fish 
less than or equal to 80mm after examining the length distributions. The results for 
2007 are summarised in Figure 8. Mean minimum fry densities recorded in 2007 are 
the highest since recording began, while parr densities have decreased and are now 
closer to pre-stocking (1999) levels. Both of these observations are consistent with the 
change from stocking 25,000 eggs rather than the same number of fry into the system. 

Figure 8 
Mean minimum fry and parr densities River Shieldaig 1995-2007

In summer 2007 minnows were captured in one electro-fishing site in the middle 
reaches of the river. During a walkover survey in spring 2008 minnows were seen 
at a number of areas downstream to Loch Dughaill. In addition during May 2008 
large numbers of minnows were observed spawning above Loch Dughaill.

Figure 9. 
Adult male minnow captured in the spring. Characteristic vivid spawning colours and raised 
white spawning tubercles are visible.
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//	 4. STOCKING

In 2008 the Shieldaig River was again stocked with eyed ova. As in the previous year a 
shortfall in native Shieldaig ova led to stocking being supplemented with Coulin stock from 
Bob Kindness at the Seafield Centre. 13,184 Shieldaig and 10,998 Coulin ova were stocked 
out in egg baskets at various points along the river. The bank-side incubator used previously 
was abandoned due to design faults which prevented emergent fry leaving the incubator

A marked difference in water temperatures between the west coast and the hatchery at 
Almondbank meant that spawning dates and incubation periods were not matched, resulting 
in the two differing groups of ova having to be separated spatially. The later developing 
Shieldaig ova were stocked in side burns and in the main stem above the Coulin stocks to 
prevent undue competition between newly emergent Shieldaig fry and already emerged 
and larger Coulin fry. 

The egg baskets were retrieved in mid May and survival to emergence estimated. Survivals 
were again good with an average of 99.7%. 
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//	 5. SEA LICE

One of the key outputs of the Shieldaig Project is to provide long-term data on intertidal 
planktonic sea louse densities. Since 2001 plankton samples have routinely been taken 
on fixed transects along the shorelines of Loch Shieldaig and Loch Torridon both by boat 
and by wading (Figure 10). Estimates are made of the densities of sea louse copepodids 
and regular updates are circulated to fish farming and wild fish interests via the local Area 
Management Group.

UPPER LOCH TORRIDON

Salmon Farms

TORRIDON
RIVER

CORRIE
RIVER

SHIELDAIG RIVER

RIVER BALGY

Sweep 1 & 2

Sweep 1
Sweep 2

Sweep 3
Sweep 4

EA

LOCH SHIELDAIG

Figure 10. 
Map of Loch Shieldaig and Upper Loch Torridon indicating the location of the plankton sweeps.

The elevated levels of planktonic sea lice observed in winter and spring 2006/7 persisted 
to autumn. From October the densities declined to zero and have remained so into spring 
2008. Figures 11, 12 and 13 show the densities of larval lice at the mouth of the Shieldaig 
River, the margins of Loch Shieldaig and at the mouth of the River Balgy (Loch Torridon). 
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Figure 11 
Larval sea lice densities in the four sweeps undertaken at the head of Loch Shieldaig,  
1999-2008. Note the different y axes on the four graphs.
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Figure 12 
Larval sea lice densities around the River Balgy mouth, 2002-2008

Springtime shoreline counts have been undertaken at sweeps 1 to 3 in Loch Shieldaig since 
1999 as this concentrates on the time when sea trout smolts are first entering the sea. 
Information on the year of fish farm production is also included in Figure 13 for reference.
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Figure 13 
Spring (March to June) larval sea lice densities at Sweeps 1 ,2 and 3 in Loch Shieldaig from 
1999 to 2008. Fish farm production year (Y1 or Y2) is shown at the top of the graph.



10

Each year since 1999 a survey of early-returning post-smolts in the lower Shieldaig has 
been undertaken. A section of the Shieldaig River, from the trap downstream to the spring 
tide limit, is electro-fished with bank-side generator equipment and any post-smolts caught 
assessed for sea louse infestation. In 2008, the river was surveyed on 3 occasions, at 
two week intervals in May and June. We were unable to carry out a fourth sample as per 
previous years due to adverse weather conditions. None of the 14 fish caught during the 
sampling were found to have lice on them (Figure 14). 

Figure 14 
Early returning post smolts in the River Shieldaig, 1999 to 2008. Fish farm production year (Yr1 
or Yr2) is shown at the top of the graph.
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During 2007/8 field station staff have continued to collect samples on behalf of the marine 
biotoxins project, undertaken offshore plankton sampling for sea lice and started collection 
of weekly water samples for SEPA under the Water Framework Directive. We have also 
worked with the Wester Ross Fishery Trust in a number of areas including Arctic charr 
sampling and post smolt netting and lice counting. 

//	 6. ADDITIONAL WORK

The deployment of a rotary screw trap in the River Balgy in 2006 and 2007 revealed the 
presence of large numbers of large and comparatively young salmon smolts. These findings 
raised questions about the origins of the smolts leaving the Balgy, with possibilities ranging 
from all wild, all of farmed origin or a mixture of both. The screw trap was again deployed 
in 2008, with the trap running from the 6th of March until the 28th April catching 87 
salmon smolts. Due to low rainfall there was not enough water in the river during May and 
June to enable the screw trap to be operated.

Figure 15. 
In 2008 a screw trap was once again used to monitor salmon migrating out of the Balgy. The screw 
trap was kindly provided by the Atlantic Salmon Trust.
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//	 7. VISITOR CENTRE

The Shieldaig Sea Trout Project Visitor Centre continues to attract visitors from home and 
abroad. This year we saw visitors from Switzerland, Belgium, Ireland and New Zealand as 
well as from the UK. A total of 49 individuals, groups or families signed the visitor book in 
2007. New and updated displays were added in 2007 and regular updates of activities and 
results posted.

In addition to the displays a selection of publications covering a variety of Scottish fishery 
issues and other information are available for the public. A selection of reports from 
Scottish fishery trusts is also available for reference.

Shieldaig Sea Trout Project
Marine Scotland Freshwater Laboratory Field Station

Shieldaig
Strathcarron

IV54 8XJ

Telephone/Fax (01520) 755792



© Crown copyright 2010

This document is also available on the Marine Scotland Science website:

www.frs-scotland.gov.uk




