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Chairman’s Report
Following three years of discussion and consultation
Scottish Government’s plans to reform fishery
management have come up against a lack of funding
following the decision not to introduce a rod license
for Scottish anglers. This means that we will not be
merging with the Lochaber Board or with Ness &
Beauly Trust & Board. Although it is many ways a
relief not to have to face the complications and
uncertainty of changing the Trust it is sad that there
will be no consistent funding for fisheries
management, which Lochaber has lacked for many
years now. The Conservation Regulations brought in
by Scottish Government as part of the Review will still be in place and we will continue to feed into to the
science behind them and hopefully make their estimates more accurate.
We have been working with Marine Scotland Science on a very important project looking at the effect of sea
lice medicine on salmon return rates. This work will hopefully provide evidence of the effect of sea lice on
salmon populations, a missing piece in the argument that fish farms (and the elevated lice levels around
farms) are damaging our wild fish populations. Sadly problems with building effective fish traps are
threatening the success of the experiment but we hope to continue working with MSS to find a solution to
the problem. We are thrilled that MSS have based so much of their research in Loch Linnhe and are looking
forward to the results.
This year sadly showed a significant drop in the amount of education work we were able to deliver, due to
lack of funding. We did carry out some excellent work with schools as part of our pearl mussel projects and
produced some wonderful outputs for the communities to enjoy. We hope to increase our education work in
the future but funding streams seem to favour inner city areas when it comes to outdoor education.
Lastly we need to keep focussed on the fish farm situation. With government and the aquaculture industry
talking about large scale expansions of fish farming, possibly doubling production by 2030, our wild fish are
under increasing risk from sea lice. Even if farms can stick to their lice targets we have no idea what this
means for wild fish, and as the targets are lice per fish if you double the number of fish in a farm you double
the number of lice. Our sweep netting allows us to monitor the number of lice on wild fish and relate that to
any data we can get on lice levels on the farms. Government have funded this work in the past but now are
looking to withdraw that funding. This data series goes back to 1999 and we see the continuation of this
work as one of the most important ways we can understand our wild fish populations and help to protect
them.

Viv de Fresnes
Chairman
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Wild Fish Review
Back in January 2014 Scottish Government announced a review of wild fisheries management
across Scotland with the aim of creating a 'modern, evidence-based management system for
wild fisheries fit for purpose in the 21st century.' Well it seems that either the Victorians were
ahead of their time or the goal was found to be too difficult and expensive, because
government has now abandoned any radical plans for reform and the current system of
Boards will remain in place. The only major outcome of the reform process has been the
introduction of the Salmon Conservation Regulations.
It was supposed to be a root and branch
reform going back to first principles to
design a system for the modern Scotland.
Nothing was off the table: there was talk of
abolishing the Boards, introducing rod
licences, criminalising all fishing without a
permit, creating new, properly-resourced
local organisations working to national
strategies for sustainable management.
The reality was three years of uncertainty
and a lot of wasted time and money. There
is a need to change the way fisheries are
managed in Scotland, but many of
government's proposals would have been of
dubious benefit to our fish populations and
they refused to take any of the difficult
decisions required to fund their ambitions.
So the Wild Fisheries Reform process will
join the many other previous reviews that
have squandered scant resources and
amounted to very little.
The one legacy of the reform process are
the Salmon Conservation Regulations.
These are an attempt to assess the status of
salmon populations in all major rivers in
Scotland and impose mandatory catch and
release where numbers are too low to
support exploitation. The approach is
sound, but depends on having sufficient
data to make accurate assessments, and the
political will to look beyond anglers as the
cause of poor stocks. Sadly we seem to
have neither at present.
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The Wild Fish Review aimed to review and
modernise fishery management and fisheries.

The stock assessments carried out by
Marine Scotland Science for the 2017
season saw many of Lochaber's rivers
upgraded from the lowest Category 3 to
Category 2 or even Category 1 status,
meaning the killing of salmon could be
permitted on these rivers subject to local
rules. Sadly, this is not due to a dramatic
improvement in salmon stocks, but rather
because changes to the model used to
make the assessments have greatly
overestimated the number of fish returning
to our rivers. Whilst many anglers and
proprietors may welcome the freedom to
manage fishing pressure locally that comes
with being a Category 1 or 2 river, it may
have damaging consequences if the
assessments are used to determine a river's
capacity to cope with development
pressures such as new fish farms.

Aquaculture
The Scottish Government's aim of expanding aquaculture and the industry's ambition to double
production over the next 15 years are beginning to be felt locally. Over the past year we have
started to see an increase in applications for new or expanded fish farms in Lochaber and this
trend looks set to continue. Our task is to ensure that fine words about sustainability and
environmental stewardship translate into tangible action and that the needs of wild fish aren't
ignored in this headlong rush for economic development.
We have been living with aquaculture in
Lochaber since the late 1960s. Much has
changed in this time, but a constant has
been the unwillingness of decision makers
and the industry to acknowledge the impact
on wild fish populations. The economic
benefits of aquaculture are enough to
secure the uncritical support of government
and putting the word 'sustainable' in front
of expansion strategies provides little
comfort. Through Fisheries Management
Scotland we will continue to make
representation to government about their
failure to regulate aquaculture properly, but
we are increasingly looking to other ways of
improving protection for wild fish.
Any new fish farm or significant expansion
of an existing farm requires planning
permission from the local authority, and
there have been signs of a shift in their
approach to managing impacts on wild fish.
As discussed later, there is a growing body
of evidence about the effects fish farms
have on wild fish, but we are still some way
off being able to predict the actual effect of
a particular farm on local fish populations.
In the face of this uncertainty, planning
departments have started trying to impose
conditions on planning consents relating to
wild fish. The wording of the consents can
be poor, they are often challenged or
ignored by the fish farm company and
enforcement is minimal, but with significant
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improvement this could provide a mechanism
to improve protection for wild fish. The key
will be to link robust monitoring with
meaningful, prescribed action on the farms
and for this to be properly scrutinised and
enforced.
Another possible route to improvement is
through Aquaculture Stewardship Council
certification.
This came out of an
international initiative led by WWF to
develop a scheme similar to that for capture
fisheries that sets down criteria for the
sustainable operation of fish farms and allows
farms meeting those standards to use their
logo. Marine Harvest have committed to all
their farms achieving the standard by 2020
and two of the three farms in Scotland
currently within the scheme are in Lochaber.
However, this might not be as hopeful as it
sounds. We only discovered the Linnhe and
Leven sites had attained ASC certification
many months after the fact, and some of the
claims Marine Harvest made about
collaboration with us in their applications
were frankly misleading. Having met with the
schemes auditors, we are hopeful these
issues could be resolved, but there remain
the problems that most of the criteria
relating to wild fish talk of monitoring with no
mention of action and the commitment to
withdraw smolt production from freshwater
lochs is being strongly resisted. ASC has the
potential to result in benefits to wild fish

Aquaculture
populations in areas where farms
already exist, but more work is needed
to ensure it isn't merely 'greenwashing.'
It can sometimes feel as though no
evidence will be good enough to
convince parts of government or the
industry that aquaculture harms wild
fish populations. One of the best
summaries of the evidence is actually
on the Marine Scotland website and
includes a number of studies conducted
by their own scientists. However, the
idea that the industry is adequatelyregulated and can grow sustainably in
harmony with the environment is
allowed to persist. Even if a causal link Seine netting data from Camas Na Gaul showing a clear biennual cycle of lice
numbers on wild sea trout which corresponds to the production cycles on fish
could be demonstrated, the statement farms
from Scottish Government below
suggests they would take no action to prevent
burdens on wild sea trout matching the
populations on the west coast.
production cycles of neighbouring farms.

“The Scottish Government takes considerable steps to protect wild
salmon, including a presumption against development of marine finfish farm developments on the north and east coasts which covers approximately 80 per cent of Scotland’s wild caught salmon.”
However, as stated above, central government
are not the only body able to control or
influence aquaculture and the data we have
helped to collect have had some tangible
impact. The lice monitoring we carry out each
year in Lochaber formed part of a region-wide
study carried out by Marine Scotland Science
that analysed the distance over which fish
farms have an impact on lice levels on wild sea
trout. The 31km estimated by this study is
now used by planners and statutory agencies
to assess the scale of possible impacts.
Our data for upper Loch Linnhe continue to
show a clear biennial pattern in the lice
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Crucially, we are still recording
lice levels on sea trout that are
above those known to cause
death in hatchery conditions.
With
claims
that
lice
management on farms has improved and
cleaner fish offer the prospect of even greater
control, it is vital that we continue to look at
the situation on wild fish. This is particularly
true since the targets and regulations for farm
fish are expressed as lice per fish, whereas the
impact on wild fish depends on the absolute
number of lice. This means that if a farm
doubles in size it could meet its lice targets
whilst still doubling the number of infective
lice released into the environment. We need
to ensure that effectiveness of lice control is
judged by lice burdens on wild fish as well as
those in farms.

Sea lice study
Sea lice are a marine parasite of salmon and sea trout which occur naturally in the sea. As sea
lice cannot survive in fresh water salmon with sea lice attached used to be celebrated as
freshly run fish. However over the past 30 years sea lice infestations have increased and are
thought to be one of the main causes of the dramatic decline of salmon and sea trout on the
west coast of Scotland.

This increase in sea lice has been linked by
many to aquaculture, and there is
evidence that lice levels on sea trout are
elevated close to fish farms, with an effect
being noted up to 31km from farms.
Studies in Ireland and Norway have shown
that fish farms effect the size of teh wild
salmon population. We do not currently
have the evidence for such a ‘population
effect’ in Scotland and Marine Scotland
Science are working with the Scottish
Aquaculture Research Forum to fill this
gap in our knowledge.
MSS are conducting a range of studies to
understand how lice might be affecting
salmon on the west coast. We have
worked with them in the past on salmon
tracking in upper loch Linnhe and this
work is extending to other rivers in Loch
Linnhe and the Sound of Mull. Salmon
smolts from the Lochy and Awe are being
tagged with acoustic tags and tracked
through Linnhe & the sound of Mull. This
tracking work is in its early stages, and
setting up a comprehensive network of
receivers to record the tagged fish is a
complex undertaking but it is moving
towards filling the gaps in our knowledge
of fish migration paths.
MSS are also doing research on lice
movements in different wind conditions,
tidal currents and other seasonal factors.
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This will allow them to create a lice
dispersion model which will predict how
lice move and where they will aggregate
at different time/tides. This model can
then be tested by placing fish in large
cages at different points throughout the
model and looking at lice infection rates.
This work has been undertaken in Loch
Linnhe and, alongside the work on fish
migration routes, should give us a better
understanding of the exposure of salmon
to sea lice.

MSS weighing and tagging a salmon smolt

To understand the impact, if any, that fish
farms have on salmon populations MSS
designed an experiment to compare the
survival of salmon smolts treated with sea
lice medicine to the survival of untreated
salmon smolts. If the treated fish had a

Sea lice study
better survival rate than untreated fish
then we can assume that sea lice are
having an impact on salmon survival. MSS
were keen to work in Loch Linnhe to coordinate with their other studies on lice
and salmon migration, and chose the
Lochy as it has two tributaries which are
big enough to provide enough smolts for a
meaningful experiment but seemed small
enough to make trapping the returning
adults possible. LFT and the River Lochy
Association have been working with MSS
on this project, assisting with the
extensive fieldwork. We have now
trapped and tagged smolts successfully
for two years.
Understanding the routes taken by
migrating salmon smolts is important if
we are to understand possible
interactions with aquaculture. We are
working with Marine Scotland to track the
movements of migrating salmon smolts in
the marine environment. Curtains of
acoustic receivers have been deployed on

the west coast near the Isle and Mull and
the mainland. Last April, salmon smolts
were tagged with acoustic tags in two
burns of the Lochy and released to
continue their migration to the sea. Just
over half of the salmon smolts tagged
(52%) were detected on the receiver
arrays. Initial analysis suggests that the
route of choice to the open sea is split,
with fish either heading up the sound of
Mull or down the Firth of Lorn. For further
information visit
http://www.gov.scot/Topics/marine/
Salmon-Trout-Coarse/Freshwater/
Research/Aqint/sealice/project-overview
Scottish Aquaculture Research Forum have
funded a 3 year project to look at the
population effect of sea lice on salmon on
the West Coast of Scotland. We are
working with Marine Scotland Science on
this project, looking at the effect of sea lice
medicine on the survival rate of wild
caught smolts in two rivers in Lochaber.
MSS are also working with other Fishery
Trusts across Scotland. The project
started in 2015, with fieldwork
continuing until 2018. For further
information
visit
http://
www.gov .sco t/To pics/m arine/
Salmon-Trout-Coarse/Freshwater/
Research/Aqint/sealice/treatment
Many thanks to MSS and SARF for
taking on such an important project,
and in particular to MSS’s dedicated
staff for all their work. Thanks also
to Jon and Pawel from the River
Lochy Association for their help with
fieldwork.

Salmon smolt detection rates through the Sound of Mull. Warmer colours
indicate more detections
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Freshwater fish farm study
Freshwater fish farm cages have the potential to affect wild salmon and sea trout in several
ways. Escaped farm fish may breed in local burns causing genetic disruption. Waste pellets
from the fish farm may be eaten by wild fish, affecting their growth rates and life history
strategies. Many lochs with freshwater cages are naturally low nutrient and the constant
addition of food and waste can unbalance the trophic status of the ecosystem.
The rearing of salmon smolts in freshwater
cages is prohibited in Norwegian
catchments where migratory salmonids are
present, and the Aquaculture Stewardship
Council Scheme would not certify salmon
that had been reared in open freshwater
cages in wild salmon systems. However, a
review commissioned by Scottish
Government (http://www.scotland.gov.uk/
Publications/2012/10/5393) concluded
there was currently insufficient evidence of
a negative environmental impact to justify
the cost implications of forcing the Scottish
aquaculture industry to use land-based
smolt rearing units. There is a pressing
need for research into the effect open-cage
aquaculture has on freshwater lochs to
ensure existing and new smolt farms meet
the government’s and industry’s stated
objective of a sustainable industry in
coexistence with wild fish populations.

Loch Arienas is a freshwater loch near
Lochaline in the Sound of Mull. There has
been a fish farm on the loch since 1986 and
over this 30 year period there has been a
decline in the number of salmon and sea
trout. Ardtornish Estates have decided not to
renew the lease to the fish farm which will
now be removed in 2017. Lochaber Fisheries
Trust are working with the estate to monitor
the effect of removal of the freshwater fish
farm, and the impact this has on water
quality, benthic sediments and fish
populations. The estate staff received
equipment and training from Lochaber
Fisheries Trust so they could conduct the
fieldwork themselves.

Loch Arienas with the smolt cages in the front left.
Alan Kennedy from Ardtornish Estate preparing
to take a water sample
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Freshwater fish farm study
Scottish Sea Farms have long
term data sets on water quality
and SEPA also have some
records which will be helpful
for noting any trends. Water
samples are taken from the
surface and at 5m depth for
each sample site, and repeated
twice a year due to seasonal
differences in plankton causing
changes in nutrient and
chlorophyll levels.
The input of waste food and
faeces from fish farms into the
ecosystem
could
raise
Survey sites on Loch Arienas. Water and sediment samples taken at red sites, fish
productivity and result in
samples taken at blue sites. The fish farm is marked with a black rectangle.
increased fish growth rates.
Benthic samples will be collected and
Many aspects of tout behaviour and life
chemistry and biological communities
history strategies are dependent on size or
analysed. Waste food and faeces falling from
growth rate. Trout that experience good
the cages will collect on the loch bottom.
growth rates in their early years are less likely
These results in the build up of a layer of
to become sea trout. Larger brown trout are
organic matter with a limited invertebrate
more likely to be piscivorous, are
fauna consisting of those species adapted to
competitively superior to smaller fish and will
anaerobic conditions. The extent of this
use similar spawning gravels to sea trout and
deposition (the cage footprint) will depend on
salmon. The waste pellets and faeces from
the rate at which the material is being
smolt farms have the potential to profoundly
deposited and broken down, sink rate, level
alter the trout population in a loch. To study
of movement in the water column and loch
whether the removal of the fish farm has an
bathymetry. The greatest impact is likely to
effect on the size, number and life history
be concentrated directly below the cages, but
decisions of fish in Loch Areinas we will
effects on the benthic invertebrate
sample the fish population using gill nets. All
community have been recorded have been
fish will be measured, weighed, sexed and
recorded at greater distances.
scale samples taken for the back calculation
of growth rates.
The input of nutrients via faeces and waste
feed can affect the water quality of the loch.
Water samples will be taken to look at the
nutrient levels in the loch and whether
removing the farm has an effect on these.
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We are very grateful to Ardtornish Estate for
their help and the opportunity to carry out
this project. Thanks also to SEPA for advice
and lending us equipment, and Stirling
University for sediment and water analysis.

Strontian

The Strontian Restoration project is an
example of a best-practice stocking exercise.
The aim is to kick start the wild population so
that it is able to sustain itself without longterm intervention. We are using wild fish
from the Strontain river as broodstock which
are genetically screened to avoid breeding
between related individuals or from escaped
farm fish. Each year a breeding programme is
designed to maximise the genetic diversity of
the offspring. The fish are stocked out at low
densities in suitable habitat at an early life
stage, before they become domesticated by
remaining too long in the hatchery. Fish are
transported to the river in a coolbox and
released in small groups of around 200. The
release sites have all been chosen because
they have good habitat for fry. The stocking
out is a time-consuming activity and would
not be possible without the dedication of
SAA, in particular Pete Madden.
The number of fish stocked out has varied
between years, with a peak of approximately
15,000 in 2013. The Strontian Hatchery is
small and there have been years where no
new broodstock could be collected and
grown on due to lack of space. This has
resulted in one year where no fish were
stocked out. Since the project started it has
stocked out approximately 40,000 fry into the
river, as well as conducting river
improvements.

Number of fish

In 2010 Lochaber Fisheries Trust started working with the Strontian Angling Association to
restore the salmon population of the Strontian River. No adult fish had been caught, or even
seen on the river for years, so we had to grow broodstock on from parr. This meant the first
adults were ready for stripping in 2012, the first fry stocked in 2013 and assuming the salmon
went to see at 1+ and returned as grilse, 2016 could be the first year to see returning adults from
the stocking programme.
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Number of fish stocked into the Strontian River each year.

Monitoring the success of the project is
difficult, since as fry grow older their habitat
preference changes so they move from the
sites in which they were stocked. Therefore
we can’t work out the survival rates of the fry
simply by electrofishing at the stocking sites.
Instead we are carrying out fish surveys at
four sites across the catchment. Three of
these sites are historical electrofishing sites,
with data from as far back as 1997. We chose
one new site, Str11 due to it’s excellent fry
habitat.
Str5a

Str2
Str1
Str11

Electrofishing sites used to monitor juvenile densities
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Strontian
The results show that at the four sites we
have surveyed, fry densities have been
consistently higher since stocking began at all
sites in all years except for at Str5 in 2016.
The only site that consistently held any
density of fry before the stocking began was
Str1, with the other sites only having records
of fry in one year before the stocking began.
The average density over the pre-stocking
years (2000 onwards) at Str1 was 2.75
fry/100m² and since stocking is 15.67
fry/100m².
Parr densities at four sites in the Strontian River pre-stocking (blue
shades) and post stocking (red shades)

increase in years since stocking whilst parr
show just over a 3 fold increase since stocking
started.

Fry densities at four sites in the Strontian River pre-stocking (blue
shades) and post stocking (red shades)

The parr densities were harder to interpret,
with higher densities at some sites in some
years. The average parr density over all sites
in all years pre-stocking was 1.28 fish/100m2
compared with 3.88 fish/100m2 poststocking. This indicates that the stocking is
working, and that fish are surviving past fry
age. Parr are more territorial than fry, and
have larger territories so they will spread
further out through the river. This may
explain why the densities of fry seem to have
increased more significantly than the parr,
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2016 was the first year that stocked salmon
could return to the river. No salmon have
been caught or even seen on the river since
2005. In the summer of 2016 Pete Madden
was fishing on the river and caught, but didn’t
land, what he is sure was an adult salmon. A
survey of the river was attempted over the
winter to see if any salmon redds could be
detected but spates prevented this. Obviously
it would be ideal if we could catch all
returning adults as we could then take
genetic samples and find out if the returning
fish was of stocked origin. However there is
no fish trap on the river so this is not possible.
This project would not be possible without
the tireless work of Strontian Angling
Association, in particular Pete Madden. We
are all very grateful to the Nineveh Trust who
have been supporting the Strontian
Restoration project since 2012 . Thanks also
to Drimsallie Hatchery for their help with
stripping and reconditioning adult fish.

Corrour
Corrour Estate are working with SNH to improve areas of peatland which had previously been
planted with commercial forestry. LFT and Upland Ecology are working with the estate to
monitor changes and improvements in the river and peatland ecosystems throughout the life
of the project. LFT have carried out electrofishing surveys over the past two years and are
training estate staff in fish survey techniques. This is a long term project which is likely to take
many years before the full benefits of restoring the peatlands are fully understood.
In 2007 the estate undertook a baseline
survey of habitats, enlisted the help of Dick
Balharry, of John Muir Trust to produce a
management plan focussing on whole
habitats and allowing natural processes to
take place. With these baseline surveys the
estate will now be able monitor the impacts
of their new management practices.
Examples of these management practices

member of the Forestry Commissioners and
experimented with planting methods at
Corrour to reforest Britain’s uplands. The
commercial forestry on the estate, planted in
the 1960’s, centres around the southern
shore of loch Laggan. Some of the plantation
was planted on unsuitable ground and
restructuring of the plantations to remove
forestry from areas of deep peat and restore

Loch Ghuilbin and the River Ossian

include reducing grazing pressure by
reducing deer and sheep numbers,
constructing argo tracks to protect fragile
moor and replanting native woodland.
The current owners bought Corrour from Sir
John Stirling Maxwell who had been at
Corrour since 1891. He was a founding
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riparian corridors will eventually lead to the
restoration of blanket bog and native
broadleaf woodland habitats in the Allt
Loraich catchment. So far 171 hectares of
conifers have been cleared from peat bogs,
with the next round of work to start in 2017
clearing further 446 hectares of deep
peatland habitat over the next five years.

Corrour
We have chosen 8 sites over 2 rivers to
monitor changes in fish populations. Five
sites on the Loraich will give us information
in the area of restructured forestry and the
three sites on the outwith the initial
restructuring.
We are also monitoring juvenile fish
populations on three watercourses on the
open hill of the estate. The estate has been
reducing deer numbers for ten years and
the deer density has dropped from 15.8
deer per square kilometre in 2007 to 5.3in
2016. The estate use Scottish Natural
Heritage’s best practice guidance to
measure the impact of deer on the habitat
and having selected random plots across
each habitat they are monitoring the
vegetation annually. The number and height
of two species of heather have increased,
and the number of tree saplings (and of
unbrowsed trees) has increased by around
30%. The reduction of deer browsing has
allowed 174 hectares of native forestry to
be planted and grow without unsightly

fencing. The estate also leaves the
occasional carcass on the hill for predators
such as eagles or pine martens. Managing
deer numbers to increase the diversity of
plant life, planting of native forestry and
leaving carcasses should all help to increase
nutrients flowing into our rivers, and to try
reverse the long term stripping of nutrient
from the environment. Lowland rivers have
tended to suffer from an increase in
nutrients as a result of human activities,
such as fertilisers or manure washing from
the land into rivers, over the past few
decades. However in many Highland
catchments human activities have generally
decreased the nutrients on our rivers. It will
take radical changes in traditional land
management practices and a long term
effort over huge catchment areas to reverse
this.
We started monitoring the rivers in 2015, so
it will be hard to detect any short term
impacts on fish numbers caused by deer
management practices, however once the
estate staff are trained they will
be able to collect data as part of
their long term monitoring and
will hopefully record longer term
effect on fish populations. We
are monitoring two burns and
part of the River Ossian, with a
good diversity of fry and parr
habitat. Interpreting the results
is never easy as we need to try
and pick out short term changes
in density from localised events
such as a heavy spate washing
out spawning redds from long
term changes.

Area of felled and mulched forestry, which will be left to restore to peatland.
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Invasive species
Lochaber Fisheries Trust are working on projects controlling a variety of invasive non-native
species. The damage some of these species can cause to our watercourses, biodiversity and
economy is extensive and prevention is always better than cure, which for some species is very
expensive and for others is virtually impossible. LFT is always eager to receive records of any
INNS spotted in Lochaber so we can best direct our efforts in controlling these species.
Invasive non-native plants (INNPS)
We have worked on several projects to
control INNPS, most of which focus on
knotweed species. Treating knotweed is time
consuming, and treatment can take over 5
years before total eradication is achieved.
The plant is treated with a type of glyphosate
which is safe for use near water. The chemical
is either diluted and sprayed onto the foliage
or injected neat into the stem. We have
found stem injection to be more effective in
most cases, with some examples of
eradication after just one year of treatment.
Stem injection is also more selective than
spraying, where it is sometimes difficult to
avoid surrounding vegetation. However
application is quicker with spraying, and very
young plants or regrowth tend to have thin
stems which are hard to inject.
We have collaborated with the Criminal
Justice Service (CJS) to train and work with
people serving Community Payback Orders

(CPOs) who have stem injected extensive
areas of knotweed on the Fort William
waterfront. This has significantly increased
the amount of knotweed we can treat,
increases the skill set of those serving CPOs
and increases the biodiversity and amenity
value of the land treated. Over the three
years we’ve worked with them they have
treated 8000m². Owners of properties facing
the waterfront area are thrilled with the
project, not only have their views been
improved but people are now taking care of
the land and making it into an attractive
feature. This section of waterfront is on the
main tourist route into Fort William from the
South. Local tourist businesses have
commented that visitors now get a much
better first impression of the town. We are
very grateful to Landfill Community Trust and
Scottish Natural Heritage for funding this
project, and to CJS for their support and help.
The project has now finished.

Before (left) and after (right) photos of part of the foreshore treated through the CJS project. The knotweed had extended
from the beach almost all the way to the road. This section was completely cleared and the community have now taken it on
and are maintaining it.
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Invasive species
We also work with a network of volunteers
who in return for training, equipment and
herbicide give their time to control knotweed.
This project had been running for several
years now and allows us to cover greater
areas. Most of our volunteers prefer to work
in their local area, and have made a real
difference in terms of eradicating knotweed
locally. Having local volunteers has also
helped with awareness raising as they share
their knowledge about the problems caused
by INNPS and the difficulty of getting rid of it
with the community.
SEPA have provided funding for this project
since 2011 and over the 6 years they’ve
supported the project we have had some
great successes, treating over 14 miles of
river bank and educating many people about
the problems of INNPS. The future of funding
from SEPA is uncertain and without the
equipment or resources to train up new
volunteers we may not be able to continue
making as much progress in the fight against
INNPS. We will continue looking for funding
in future years and would like to thank SEPA
for their help over the past 6 years.

Crayfish
In 2012 American signal crayfish were
discovered in a disused quarry pond in
Ballachullish. Although the pond didn’t flow
directly into any other freshwater systems its
proximity to other rivers and the popularity of
the pond with canoeists and local residents
meant there was still a relatively high risk of
crayfish being spread. Once crayfish are in a
system the results can be catastrophic. If they
enter a salmon river they can eat the eggs/
young, compete for food with juvenile fish
and damage the entire river habitat as they

14

Create burrows and undermine the banks.
LFT were very keen to control the crayfish
before they spread to other watercourses.
LFT worked with the Highland council (who
owned the land) SEPA, SNH and crayfish
specialists to plan the eradication which
happened less than 12 months after the
crayfish were discovered. Eradicating crayfish
is a difficult task and eradication attempts
had only been successful at a handful of sites.
A
pyrethroid
poison derived
from
chrysanthumum flowers is used to kill the
crayfish> This is chosen as it breaks down
quickly, is non-toxic to mammals and birds,
and doesn’t bioaccumulate in these groups.
However it is toxic to fish, invertebrates and
amphibians.
To establish whether we have successfully
eradicated the crayfish, we carried out
monitoring for 5 years. Crayfish traps, very
similar to lobster traps, are baited and left in
the pond for a total of 200 trap/nights a year
(usually 20 traps for 10 nights). 2016 was the
penultimate year of trapping and we found
no crayfish.
Other wildlife in the pond seems to be
recovering well. Tadpoles were found in the
pond 2 months after the eradication and
snails, newts and eels have all been found in
the traps, feeding on the bait or using the
trap to lay their eggs. It is very encouraging to
see the pond returning to its natural state
and we are keeping our fingers crossed to
find no crayfish next year, after which the
project will be deemed a success. Many
thanks to Highland Council rangers and SNH
for their help with the monitoring.

Freshwater Pearl Mussels
Scotland is one of the few remaining strongholds for Freshwater Pearl Mussels, with more than
half the world’s actively-recruiting population living in Scotland. They occur in over 50 rivers in
Scotland, many of which are in the Highlands. A survey in 2010 showed 75% of sites had suffered
‘significant and lasting criminal damage’ due to illegal pearl mussel fishing. Pearl mussels are
also under pressure from changes in land use, increased erosion, declining salmonid populations
and reduced water quality. LFT have been working on two pearl mussel projects this year, with
funding from SNH, Heritage lottery and landfill.
Pearl Mussels require good water and habitat
quality to survive. They are a silent witness to
the water landscape’s deteriorating status, an
indicator that things were “better in the
past”. SNH are very keen to understand
better each population, the pressures they
face and to identify solutions to problems.
LFT embrace this work, as projects which
create good conditions for freshwater pearl
mussels will also create good conditions for
many other species in the watercourse such
as salmon and trout.

A survey of pearl mussels across Lochaber
showed that there were very low numbers of
young mussels indicating a problem with

Pearl mussels have a complicated lifecycle.
Male pearl mussels release their sperm into
the water, females inhale water through their
siphons for food and oxygen and the sperm is
carried to the gills where it fertilises the
female’s eggs. Females are thought to
synchronise the release of the mussel larvae,
called glochidia, which look like tiny versions
of the adults. The larvae are released into the
water again, and float downstream in huge
numbers: each large female can produce
several million glochidia. The larvae now need
to find a salmonid host: the tiny mussels are
constantly opening and shutting and if they
encounter a salmonid gill they attach and will
live in the gill for nearly a year. After this time
they drop off and those that land on sand or
gravel will burrow into the substrate where
they will live buried for up to 10 years.

recruitment of new mussels into the
population. A lack of recruitment has been
found in other areas of Scotland and across
the mussel’s distribution. To assess whether
pearl mussels are producing larvae, and
whether these larvae are finding host fish,
SNH funded a project on 16 rivers across the
West Coast of Scotland. The fieldwork was
carried out by Fishery Trusts including LFT.
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Many of our rivers have few or no juvenile
pearl mussels

The project surveyed 47 sites over 16 rivers
across North West Scotland. Each site was
electrofished and all salmonids were
anaesthetised, measured and the anterior gill
arch checked for glochidia. Glochidia were
found on fish gills at all but one of these
rivers, suggested that pearl mussels in the
vast majority of the rivers are reproductively
active. Fish densities and the number of
glochidia found on fish varied markedly
between the rivers with the result that the

Freshwater Pearl Mussels
total number of glochidia counted per river
varied from 7 to 14859, with obvious
implications for the likely success of mussel
recruitment. Of the 2020 fish caught, 828
were host to glochidia. Most fish held fewer
than 60 larvae, but a few fish had very high
loads, the highest being over 550.
Host species preference was evident in many
of the rivers surveyed. Trout were the more
common host species, though in many rivers
salmon were not present. In rivers where
both salmon and trout were present, the
preferred host was generally the most
abundant species.
Whether this is an
adaptive response of the mussels or simply
due to the greater likelihood of glochidia
encountering the most abundant potential
host species is unclear. In Lochaber only one
river held salmon and trout, and glochidia
showed a strong preference for salmon, with
over 60% of salmon fry hosting glochidia
compared to less than 7% of trout fry. Host
specificity could have consequences for
conservation action such as artificial
encystment and is also crucial for identifying
pressures on the freshwater pearl mussel
populations, for example if they are reliant on
sea trout that are particularly vulnerable to
elevated sea lice levels associated with
aquaculture.
Where fish densities are low it is harder for
glochidia to find a host than in areas with
good fish numbers. The density of fish
needed to support a pearl mussel population
is little researched but available research
suggests 5 fish/100m2 (Sweden) and 20
fish/100m2 (Russia).
Only one river in
Lochaber consistently exceeded 20
fish/100m². Some sites in some of our burns
had fewer than 5 fish/100m², suggesting that
16

low fish numbers may be causing a problem
in some areas.
Previous studies have shown that fry are
more likely to host glochidia than parr,
possibly due to acquired immunity in
individual host fish. Our results broadly
agreed with this as fry were more likely to
have glochidia and the number of glochidia
per fish was higher on fry. However we did
find a significant number of parr with
glochidia, and some parr with extremely high
glochidia loads. This doesn’t discount the
argument for acquired immunity, as the
infected parr recorded may not have been
exposed to glochidia as fry. However, these
results suggest that parr are important hosts
for glochidia and should be considered in
conservation efforts.

Glochidia clearly visible as white ovals on a trout fry’s gills.

The project has highlighted areas where
further work on mussel larval production and
low fish densities need to be addressed. It has
also increased our knowledge of glochidia
infection rates on different age and species of
fish, which will help us focus our efforts in
future encystment projects. Many thanks to
SNH, RAFTS and the Fishery Trusts involved in
funding and data collection.

Freshwater Pearl Mussels
Heritage Lottery Fund, Landfill Community
Fund and SNH funded a project working with
local communities to increase awareness of
pearl mussels, their heritage and
conservation. The project also conducts
practical conservation work including habitat
restoration and helping pearl mussel larvae to
find a salmonid host (which we call
encystment). Encystment is a complicated
process as to collect the glochidia from the
adult mussels you have to know when they
are ready to release them. This can be done
by looking at the larvae and seeing how well
developed they are. Chris and Nick from Ness
& Beauly Fishery Trust have been doing this
for a couple of years now so came over to
train LFT staff as well as volunteers from SNH
and the Highland Rangers.
The first stage is to find the mussels, using a
glass bottomed bucket. Once we have a few
mussels each one is very carefully opened
using specially made pliers. Once the gills are
visible it is possible to tell if the mussel is
gravid, and if it is a needle is used to extract a
small amount of the larvae. These are then
placed on a slide and examined through a
field microscope.
There are five stages of larval development
(see diagram) and it is important not to get
the mussels to release the larvae before they
are ready: the last stage is the loss of the
larval sac which surrounds the larvae and
until it is gone the larvae cannot grasp onto
its host’s gills.
The final stage only lasts two days so is easy
to miss. Once the larvae are at the final stage
the mussels will release the larvae very easily
with a very slight increase in temperature or
drop in oxygen.
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Five stages of mussel larvae development. The
first stage lasts around two weeks and the total
process takes around 30 days, depending on the
water temperature

The adult mussels are collected in buckets
and left until they release their larvae (usually
10 minutes) then returned to the river.
Juvenile salmonids are then collected by
electrofishing and the fish are put in a bucket
with the glochidia for a few seconds to give
the larvae a chance to attach onto the gills.
The fish are then returned to the river and we
continue down the river catching and
infecting more fish until we have used all the
spat.
We tried to carry out encystment at seven
watercourses across Lochaber. Sadly we
missed the release of glochidia at three of the
rivers; one coincided with very high water
when we couldn’t safely access the river and
the other two overlapped with other burns.
On the four rivers we successfully gathered
glochidia from, we infected 426 salmon and
trout. We will return in late spring to catch
juvenile fish and count the number of
glochidia on their gills which will give us an
idea of how successful the project was. The
true test of success will be the number of
juvenile mussels in the population in future
years.
As well as delivering direct conservation work
an important part of the project is working

Freshwater Pearl Mussels
with local communities to increase
knowledge and interest in pearl mussels.
Without the support and protection of the
local community the pearl mussels will
continue to be subject to illegal fishing and
pressures on their environment. We wanted
to involve the community with the practical
conservation projects, work with local school
children to educate them about the mussel’s
heritage and to create a series of artworks,
made by the community, to express the pearl
mussel heritage.

School pupils looking at mussel larvae

The timing of the mussel encystments was
not easy and we often only had a day or two
notice as to when the encystment was going
to happen. This made it difficult to coordinate with the community but we
managed to work with a group of interested
landowners at one site, and a local primary
school and estate staff at another. It was very
useful to have the extra hands and a great
opportunity for the volunteers to see the
pearl mussels close up.
We worked with four primary schools close to
pearl mussel rivers to increase the children’s
knowledge of pearl mussel conservation and
heritage. Pupils learnt about the pearl mussel
life-cycle and the threats they face in our
rivers, we then put that knowledge to the test
and played a game where the children were
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pearl mussel larvae and used their knowledge
to survive! They were able to modify issues
such as the erosion and how much pearl
fishing went on, and as they made positive
changes more of them survived. Jess, a
storyteller who used to pearl fish with her
family before it became illegal, spoke to the
children about her fishing experiences and
the importance of the pearl fishing to the
travelling community. She talked about how
the pearl fishing changed after the fishing
sites were publicised and it was no longer
sustainable.
Pupils and members of the community
attended workshops to create public art
works so they could share their knowledge of
pearl mussel heritage. We worked with
different mediums including mosaic, felt, film
and music. Each piece of work is displayed in
the community or given a performance so the
contributors can pass on the knowledge to
other community members. These
workshops, along with the encystment days
were a great opportunity to cite the rarity of
pearl mussels and the importance of our local
rivers to their survival. More information
about the outputs can be viewed on our
facebook page www.facebook.com/Highland
-Community-Mussel-Power Many thanks to
Sam Firth and Liz Gaffney for their amazing
support with the project.

Accounts 2014/15
LOCHABER FISHERIES TRUST LTD
(A company limited by guarantee)
Detailed statement of financial activities For the year ended 31 March
2016/17
2015
2016
Incoming resources
£
£
Donations
Mackintosh Foundation
Lisbet Rausing
Ewen Cameron
Other

1,000
3,000
250
38
4,288

1,000
2,500
0
0
3,800

Incoming resources from charitable activities
Subscriptions/Angling Clubs
178
Special Porjects– Post smolt sampling
8,370
Special Projects– SNH
Special Projects– Knotweed
Special Projects– River Morar
Special projects– Electrofishing surveys
9,920
Special projects– Strontian
2,650
Special projects-Biosecurity Plan
11,923
Special projects-Lochy Smolt Project
28,024
Special projects– Pearls in Peril
2,481
Special projects– Friends of Nevis
Special projects– Achnacarry
Special projects– Crayfish monitoring
600
Special Projects– Riparian
Special Projects– High School Project 2
Special Projects- Youth Angling
-

355
9,000
46,206
10,561
1,600
8,121
4,100
6,822
15,000
3,038
(100)
984
600
(400)
1,500
4,984

Total

Special Projects– Sundry
Special projects– Glochidia
Special projects– Pearl Mussel
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1,674
33,466
99,302

1,969
114,340

Investment Income– bank

120

181

Total Incoming Resources

103,710

Total
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118,321

Accounts 2014/15
LOCHABER FISHERIES TRUST LTD
(A company limited by guarantee)
Detailed statement of financial activities for the year ended 31 March 2014/15

2017

2016

£

£

Wages & Salaries

53,273

53,978

Employers NIC

2,286

3,207

Pension costs

3,637

1 ,140

Rent

3,917

2 ,000

Repairs & maintenance

1,926

1,285

Insurance

1,780

1,546

Motor vehicle expenses

2,436

2,528

Legal & professional fees

992

1,062

1,296

1,310

-

1,799

Advertising

465

184

Clothing allowance

342

112

Training

1,305

450

Subscriptions

1,916

1,000

Sundry expenses

3,863

6,614

Special project expenses

17,888

54,772

Total Charitable activity expenditure

97,322

132,987

Net incoming/(expenditure)

6,388

(14,666)

Expenditure
Expenditure on charitable activities

Other office costs
Depreciation
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How you can support the LFT

The LFT is a small charity and we are only able to protect Lochaber’s wild fish with the
support of our donors, members and volunteers. The help we receive allows us to fund
and carry out our work and has a direct effect on the amount we can achieve. There
are a number of ways you can support the LFT.

Become a member
The LFT is a membership organisation and we welcome anyone with an
interest in Lochaber’s fish and rivers. Members not only provide a valuable
source of funds for our work but also give us a mandate to represent wild
fish interests at regional and national forums. If you are interested in
becoming a member, please visit the membership page of our website
www.lochaberfish.org.uk/ or call us at the office.

Become a volunteer
There is only so much two people can achieve. Over the years we have
relied on the hard work, skills and local knowledge of many volunteers. We
are currently looking for anyone interested in controlling non-native plants
such as Japanese knotweed or trapping mink in the region. If you think you
could help, please contact us at the office.

Become a donor
The LFT relies on donations and grants to carry out our work. If you are
interested in making a donation to fund our core work or for a specific
project, then please contact us at the office.
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