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1. Introduction 
The diverse freshwater resource of Argyll and the Islands sustains a variety of fish 
species and habitats that are an important part of the regionôs biodiversity. Fish 
resources offer a range of fishery opportunities that have the potential to be a 
significant contributor to the local economy and recreational amenity. Angling also 
provides social benefits for all age groups, fostering a degree of self reliance, 
exploration for young people and an understanding and respect for the environment 
by all. Currently, this potential is not being realised due to a range of factors affecting 
the productivity of the resource and the subsequent performance of fisheries.  

 
This strategic plan is founded on a wide range of information collected at the local 
scale that has been collated and interpreted as part of a national fishery 
management planning initiative supported by Scottish Government and facilitated by 
River And Fisheries Trusts of Scotland (RAFTS). Further information on the Argyll 
Fishery Trust (AFT) and the data collected can be accessed via the AFT website. 
 
This plan also seeks to link with other plans and policies to maximise the benefits of 
a partnership approach to management. At the national scale there are a range of 
initiatives with common goals that offer benefit to fisheries that include a Strategic 
Framework for Scottish Freshwater fisheries developed by Scottish Government.  
The management and improvement of the freshwater resources of Argyll are 
influenced by the Water Framework Directive administered by the Scottish 
Environment Protection Agency (SEPA) through the development of River Basin 
Plans. Management of biodiversity is an important aspect of fisheries management, 
particularly threatened aquatic species such as the Freshwater pearl mussel. 
Additionally, at the regional scale there are a number of established and emerging 
initiatives that are relevant to the management of fisheries including the Argyll & Bute 
Biodiversity Action Plan and the management of marine resources in Loch Fyne and 
the Sound of Mull.   
 
There are also a range of other plans and policies that require engagement from 
fisheries interests to ensure the resource is conserved. These activities include 
aquaculture, forestry, farming, renewable energy and local development.        
 

1.1. Management mission 
This plan seeks to provide a framework for the strategic approach to improving 
management and regeneration of this unique and renewable resource. As a working 
document, the plan provides a platform for the fishery management fraternity to 
engage all stakeholders into the fishery management process.  Where appropriate, 
the plan aims to prescribe activities identified as being beneficial to the performance 
of fisheries and that promote biodiversity while delivering economic and social benefit 
to the wider community.  
 

The mission for the strategic plan is to engage all stakeholders into the on-going 
process of management with an aim to conserve and restore all native fish 
populations and their habitats in Argyll & the Islands for the benefit of local 
biodiversity and the fisheries resource.  

 

1.2. Approach to management 
This initial draft of the plan has been formulated on the basis of our current limited 
knowledge of the fishery resource. Continued science-based investigation of the 
resource and factors affecting productivity will be essential to improve our 
understanding and steer our approach to management and provide the best cost 
benefit.  

http://www.scotland.gov.uk/library2/doc14/saff-02.asp
http://www.scotland.gov.uk/library2/doc14/saff-02.asp
http://www.rafts.org.uk/projects/fisheriesmanagementplanning.asp
http://www.argyllfisheriestrust.co.uk/
http://www.scotland.gov.uk/Publications/2007/09/13103142/0
http://www.scotland.gov.uk/Publications/2007/09/13103142/0
http://www.scotland.gov.uk/Topics/Environment/Water/WFD
http://www.scotland.gov.uk/Topics/Environment/Water/WFD/DRBMPs
http://www.scotland.gov.uk/Topics/Environment/Water/WFD/DRBMPs
http://www.ukbap.org.uk/UKPlans.aspx?ID=437
http://www.ukbap.org.uk/lbap.aspx?id=358
http://www.ukbap.org.uk/lbap.aspx?id=358
http://www.argyll-bute.gov.uk/content/planning/developmentprojects/marineandcoastaldevunit/ICZM2/3257614/3260327/
http://www.argyll-bute.gov.uk/content/planning/developmentprojects/marineandcoastaldevunit/ssmeihp/backgroundssmeisom
http://www.scotland.gov.uk/Publications/2003/03/16842/20502
http://www.forestry.gov.uk/pdf/WestArgyllFDSP.pdf/$FILE/WestArgyllFDSP.pdf
http://www.scotland.gov.uk/Topics/Rural/SRDP/RuralPriorities/Argyll
http://www.scottish.parliament.uk/business/committees/enterprise/inquiries/rei/ec04-reis-argyll&butecoun.htm
http://www.argyll-bute.gov.uk/content/planning/developmentpolicy/localplan/
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The current poor status of many fisheries requires a pro-active approach to 
management, but it is essential to avoid inappropriate activities that may undermine 
the long-term health of native fish and their habitats. It is also important to recognise 
where it may be a more effective strategy to take an informed hands-off approach.  
While taking a pro-active approach to fishery restoration it is also important to react 
to and defend fisheries from new threats.   
 
An inclusive approach to management is essential to fostering the cross-sector 
communication required to tackle the many diverse issues affecting fisheries. Gaining 
widespread support will be essential to securing the level of resources required to 
tackle significant issues.  
 

1.3. Scope of management  
The scope of the plan covers all fish species within the county of Argyll and the 
islands of the Inner Hebrides. Native fish species utilise a range of diverse habitats 
epitomised by migratory salmonids that exploit mountain streams and major rivers to 
coastal waters and the wider ocean. Some of the issues affecting the performance of 
fisheries, such as marine survival of sub-adult salmon are not well understood and 
are unlikely to be tackled by local and regional management. Therefore, this plan 
prioritises activities within freshwater catchments and coastal marine waters, while 
cooperating with those working to understand the issues affecting the wider marine 
survival.  The plan also seeks to promote beneficial policies developed by national 
and international management groups at the local scale.   

 

 
 
Many of the management activities prescribed require effective sharing of information 
and resources between fishery interests. Therefore while the plan has been prepared 
by Argyll Fisheries Trust it will require agreement and cooperation from a range of 
fishery bodies such as District Salmon Fishery Boards, River and Loch Improvement 
Associations and riparian owners if it is to play a role in the management of fisheries.     
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1.4. Plan structure 
The contents of the plan are set-out in five sections to provide an insight into the 
management process and the range of information that has been collated and 
assessed to establish the proposed management strategy and activities.  
 
Background information on the fisheries resource of Argyll (section 2) illustrates 
the complexity of the fishery resource and its current status. The factors affecting 
productivity (section 3) identify the significant issues that are understood to be 
affecting the performance of fisheries as well as the gaps in our knowledge that 
highlight our data and research requirements.  
 
The Management strategy (section 4) further describes the basis for management 
and identifies the potential benefits of management and challenges to be overcome. 
This section also identifies factors affecting fisheries that will be difficult to overcome 
in short or medium time scales. The priorities for management and activities that 
deliver best cost benefit are also considered. 
 
On the basis of current understanding, the management strategy identifies a number 
of Management goals and objectives (section 5) that are perceived to be most 
beneficial. The range of Recommended actions required to meet the plan 
objectives are summarised (section 6) and the proposed work programme outlined in 
the appendices (Appendix II). The current status and likely timing of activities have 
also been defined over the initial six year period to link with the first phase of the 
River Basin Planning Process. 
 

1.5. Management of the plan 
It will be important to ensure that the recommended actions are effective and that the 
progress of the plan is assessed and adapted accordingly over time. Delivery of the 
wider benefits of the plan will require a broad ownership and participation by all 
interested parties. Therefore, the first draft of the plan is likely to be amended 
according to the level of input from stakeholders through consultation.  
 
The plan seeks to engage and involve a wide range of decision makers operating at 
the local, regional and national scales (Appendix I), most of which have their own 
policies and plans that influence or cross-over with fishery management issues. The 
main organisations with management and planning influence are summarised below; 
 

¶ Fisheries interests ï Anglers, owner/managers, River & Loch Improvement 
Associations (RIA) and District Salmon Fishery Boards  (DSFB) 

¶ Land & water resource users ï Forestry Commission (FC), Argyll Agriculture 
Forum interests, Aquaculture companies and Renewable energy developers 

¶ Regulatory bodies ï Scottish Environment Protection Agency (SEPA), 
Scottish Natural Heritage  (SNH) and Argyll & Bute Council (A&BC)  

¶ Research & management ï Marine Scotland (MS), Colleges & Universities, 
and Atlantic Salmon Trust  (AST)  

¶ Policy directors - Scottish Government (SG), Tripartite Working Group  
(TWG), North Atlantic Salmon Conservation Organisation (NASCO) 

¶ Resource & wildlife management (NGOôs) ï Scottish Native Woods and 
Scottish Wildlife Trust    

¶ Resource providers ï Leader, Argyll & Islands Enterprise (AIE), Scottish 
Agriculture College (SAC) and Argyll RPAC  

  

 

http://www.asfb.org.uk/asfb/asfb.asp
http://www.forestry.gov.uk/scotland
http://argyllagriculturalforum.com/
http://argyllagriculturalforum.com/
http://www.scottishsalmon.co.uk/
http://www.sepa.org.uk/
http://www.snh.org.uk/
http://www.argyll-bute.gov.uk/
http://www.scotland.gov.uk/About/Directorates/Wealthier-and-Fairer/marine-scotland
http://www.atlanticsalmontrust.org/
http://www.tripartiteworkinggroup.com/content.asp?ArticleCode=2
http://www.nasco.int/
http://www.scottishnativewoods.org.uk/index.asp?cookies=True
http://www.swt.org.uk/
http://www.argyllandtheislandsleader.org.uk/
http://www.aie.co.uk/
http://www.sac.ac.uk/
http://www.sac.ac.uk/
http://www.scotland.gov.uk/Topics/Rural/SRDP/RuralPriorities/HowItWorks/Assessment/RPACAssessment
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2. The Fishery Resource of Argyll & The Islands  
Argyll & the Islands host a diverse range of freshwater habitats and a mixture of 
native and introduced fish fauna. There are over 100 rivers supporting migratory fish 
populations such as Atlantic salmon or sea trout. There are also over 1,000 lochs in 
the region, most of which support simple communities of native species, such as 
brown trout and eels. Some support unique Arctic char and Powan populations.  
 

 

 
Atlantic salmon support fisheries with economic 

potential 

 

 
Sea trout are widespread and the focus of 

many fishery restoration activities 

 
The wealth of the fishery is underpinned by genetic diversity, particularly trout and 
salmon. Differences between populations of salmonids are expressed in their 
appearance, performance (growth and longevity) and the timings with which they 
appear in fisheries, which is of economic importance. Where investigated, this variety 
has been demonstrated within single catchments in salmon, trout and char 
populations in Argyll. The unique combinations of genes and environment are 
therefore a significant biological consideration in the long-term management of native 
fish.  
 

2.1. Atlantic salmon and sea trout fisheries  
Migratory salmonid fish have formed the basis of the net and rod & line fisheries 
resource in Argyll & the Islands. Historically these fisheries have been an important 
source of employment and tourist related income for local communities, but fishery 
catches of salmon and sea trout have decreased substantially over recent times. 
Data collected by Marine Scotland (formerly Fisheries Research Service) indicate 
that the recorded numbers of Atlantic salmon landed in Argyll have declined from a 
peak of 12,000 fish in the early 1960ôs to less than 2,000 in recent years.    
 

Trend in reported catches of Atlantic salmon (all methods) 
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Similarly, the reported number of sea trout landed in Argyll has also declined 
significantly since the 1960ôs, although the decline in catches appeared to begin 
earlier in the 1970s compared to that of salmon.  
 

Trend in reported catches of sea trout (all methods) 
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The decline in reported catches is understood to reflect a general decline in fish 
abundance, but in response to falling catches there has also been a reduction in 
fishing effort.  
 
Fishery responses to declines in catches 
Many fisheries have reduced their fishing activity in reaction to long term declines in 
fish abundance for both economic and conservation reasons. Most coastal net 
fisheries (net & coble and fixed engines) have closed, partly due to an increase in 
farmed fish production, which has reduced demand for wild fish for the table. There 
are also investigations underway for potential to reduce the effect of the remaining 
mixed stock fisheries that exploit fish from more than one population. Therefore, it is 
in the interest of conservation that such fisheries in Argyll remain closed and where 
active, exploitation of fragile stocks avoided.  
 

 

 
There is an increasing use of catch & release 

angling as a management tool in many 
fisheries in Argyll 

 

 
Most commercial net fisheries in Argyll have 

now ceased to operate (Loch Fyne, 1974), but 
a small number are still fishing 

 
 
 

http://www.asfb.org.uk/FileLibrary/Briefings/Exploitation%20of%20salmon%20in%20Scotland.pdf


Argyll & The Islands Strategic Fishery Management Plan 

 8 

In response to poor catches in the rod & line fishery, some fisheries have ceased to 
operate, while other fisheries are operated on a catch & release basis in an attempt 
to conserve remaining stocks. There are still a small number of rod fisheries that do 
not employ conservation measures, which may further retard recovery of fish 
populations and the performance of the fishery. There are other fisheries for salmon 
and sea trout that have historically operated outside of the legislation. Where active, 
such fisheries require regulation, and two-way communication between the fishery 
users and managers need to be established if the resource is to be managed in a 
sustainable manner. These resources offer further opportunity to develop valuable 
fisheries, but some existing legislation and management structures are likely to 
hinder development and diminish economic and recreational potential.  
 

2.2. Brown trout fisheries  
Fisheries for non-migratory fish are primarily based on the brown trout resource 
present in Argyllôs stillwaters, many of which are lightly exploited as fisheries. Catch 
data are not available for most brown trout fisheries, but information collected on the 
most active fishery, Loch Awe, indicates that the status of stocks have remained 
relatively healthy in recent times compared to that of migratory fish. There is also a 
bycatch of escapee rainbow trout in Loch Awe, which attracts excessive angling 
activity and subsequently increases pressure on wild fish populations.   
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Trends in Catches of brown & escapee 

farmed rainbow  trout 

 

 
Loch Awe brown trout support the most active 
and economically important fishery in Argyll 

with over 10,000 rod-days fished each 
season. 

 
Unlike fisheries for salmon and sea trout, recent angling activity for brown trout has 
remained more stable, although declines in permit sales have been recorded in some 
fisheries. With over 1,000 lochs in the region, most of which will be inhabited by 
brown trout, this resource is likely to provide the most potential to further develop 
sustainable fisheries in the future. Where studied, fishing effort appears to have a 
significant influence on the quality of the angling experience (catch rates). Managing 
exploitation of this resource is an important element of sustaining the health and 
performance of the resource, particularly for rare morphs and genotypes such as the 
large ferox trout present in some of the major lochs in Argyll.  

 
2.3 Coarse fisheries 
The fisheries for coarse fish, such as pike, perch and roach, are limited by the 
distribution of these species to a small number of locations. Where present fisheries 
for coarse fish, particularly for trophy pike on Loch Awe and Loch Fad, are a valuable 
resource that attracts anglers from all over the United Kingdom. Tagging and catch 
return data from Loch Awe suggest that trophy pike are caught on repeated 

http://www.opsi.gov.uk/legislation/scotland/acts2003/asp_20030015_en_1
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occasions, indicating that the implementation of angling techniques to minimise rates 
of mortality caused by fishing gear are important in maintaining catch levels.  
  

 

 
Pike fisheries require management to 

maintain performance 

 

 
Roach are a relatively new species 

introduced to Loch Awe, but their potential 
affect on native species is not well 

understood 

 
While introduced coarse fish species can provide recreational and economic benefits, 
there is also concern that they may potentially affect the productivity of native 
species. Direct competition for limited habitat and food resources and the potential to 
act as vectors for diseases and parasites indicate that it will be essential that the 
distribution of these species is controlled, particularly where their potential to impact 
on rare vulnerable species such as powan and charr is likely. 
 

2.4 Stocked trout fisheries 
While not a priority for conservation, stocked brown and rainbow trout fisheries have 
a significant role in contributing to the angling opportunities in Argyll, public amenity 
and the local economy. Some self-contained fisheries are often open to the public 
outside of the usual fishing season and offer angling opportunities when conditions 
are unfavourable for wild fish. Such fisheries also have an important role in offering 
learning opportunities to inexperienced anglers, recruiting new generations of anglers 
to the sport.   
 
Several trout fisheries in Argyll rely solely on stocked fish and are operated on a 
commercial basis. A number of trout fisheries managed by angling clubs also 
supplement wild fisheries with stocked trout.  Identifying and minimising the potential 
for stocked fisheries to impact on the health and productivity of wild fish populations 
is a priority for management. The stocking of non-migratory fish is not currently 
documented or controlled at a local level, which is counter to aspirations of having 
holistic and comprehensive fishery management across the region. 
 

2.5 Management of fisheries 
The fisheries of Argyll are managed by a mixture of fishery interests, ranging from 
angling clubs, individual and organised groups of owners in River & Loch 
Improvement Associations, to District Salmon Fishery Boards (DSFBs) which have 
statutory powers and responsibilities.  Along with these local fishery interests other 
parties with an interest in fisheries also contribute to the management process 
through representation on Argyll District Salmon Fishery Board and the Argyll 
Fisheries Trust (AFT). The activities of the DSFBs are restricted to the management 
of migratory fish, while resident fish such as brown trout are largely unprotected, with 
the exception of the protection order on Loch Awe. The AFT has interest in the 
management of all fish populations and their habitats.     

http://www.opsi.gov.uk/si/si1992/Uksi_19920771_en_1.htm
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Unit Area Priority Catchments Fishery Management DSFB 
A Loch Linnhe Awe ADRIA, LAIA, Owners Argyll 

   Etive, Kinglass Owners   

    Creran Creran RIA   

B Firth of Lorn Nell, Euchar Nell & Euchar RIA Argyll 

   Barbreck  Owner/manager   

    Add Lochgilphead & Dist. A.C.    

C Kintyre Barr Barr Fishing Syndicate Argyll 

   Macrihanish None   

   Glenlussa Glenlussa Fishing Syndicate   

    Carradale Carradale Angling Club   

D Loch Fyne Fyne, Shira, Aray Loch Fyne RIA Argyll 

E South Argyll Eachaig Dunoon & Dist. Angling Club  Eachaig 

   Ruel, Finart Ruel RIA Argyll 

    Goil Goil Angling Club   

F Isle of Mull Ba, Aros, Lussa, Forsa   Mull 

G Isle of Islay Laggan & Sorn (L&S)  Owner/manager L&S 

 Isle of Jura Lussa  Owner/manager None 

H Isle of Arran Iorsa, Machrie & Rosa Arran RIA, Arran Angling Club Argyll 
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3. Factors Affecting Productivity 
The reasons for the sub-optimal performance of the freshwater fishery resource are 
many, some of which are documented, while others are implicated but not well 
understood. Although the information generated from studies of fish and their 
habitats is far from comprehensive, the evaluation of the freshwater resources by 
SEPA as part of the River Basin Planning process provides a critical assessment of 
their status in the Argyll and Clyde draft Area Management Plans. 

 
3.1. Marine-based factors 
The survival of migratory fish during the marine phase of their life-cycle has a 
dramatic and significant affect on the numbers of adult fish returning to support 
fisheries and recruit the next generation. While many of the factors influencing the 
wider marine environment are yet to be fully determined, there is some evidence that 
implicates marine factors as affecting the performance of fisheries. The marine 
derived factors are summarised below. 
 

Factor Pressure Impacts 

Climate change Reduced productivity 
of marine habitats 

Reduced or highly variable growth and 
survival of migratory fish 

Marine 
fisheries 

Bycatch of post-smolt 
salmon in commercial 
fisheries 

Reduced abundance of post-smolt 
salmon at sea 

Aquaculture 
Farming of 
Atlantic salmon 

Fish farm escapes 
Disease and parasite 
transfer 

Loss of genetic fitness 
Reduced productivity 
Increased mortality over natural levels 

Coastal net 
fisheries 

Exploitation of mixed 
stocks 

Reduced reproductive capacity of 
vulnerable stocks 

 
 

 
Fish health & containment are significant 

issues for aquaculture 

 

 
Mixed-stock net fisheries threaten vulnerable 

stocks 

 
There are other factors that are of concern to fishery interests, but are not well 
understood and therefore require investigation to assess their relative impact on the 
productivity of migratory species.  
   

Factor Pressure Impacts 

Benthic 
Fisheries 

Loss of habitat diversity 
and productivity 

Reduced growth & survival of 
migratory fish 

Predation 
Seals & birds 

Marine predators  
Aquaculture containment  

Increased mortality over natural levels 
Escapee fish sustain predators in 
higher than natural numbers  

http://www.sepa.org.uk/water/river_basin_planning.aspx
http://www.nasco.int/sas/background.htm
http://www.nasco.int/sas/background.htm
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3.2 Freshwater-based factors 
Where identified, the main factors affecting productivity and fishery performance in 
freshwater habitats are derived from many pressures as a consequence of multiple 
and competing land and water resource users. Other elements that may contribute or 
exacerbate these factors such as climate change and biosecurity issues are less well 
defined. The implicated factors associated with changes to natural river processes 
and the consequences for fish and general biodiversity are summarised for a number 
of pressures; morphological alterations, flow regulation and abstraction, water quality, 
land use and riparian habitats. 
 
Factors affecting river processes 
Alterations to natural channel morphology are a significant historical pressure on the 
resource, most of which began over 200 years ago. Many changes to morphology 
are apparent when historical maps (Roy maps 1747-1755) are compared to current 
day versions. These pressures are particularly in river reaches where there is 
relatively intensive use of land resources. More recent land drainage and flood 
defence issues for the farming and forestry sectors have been a common driver for 
channel straightening, substrate removal and bank clearing. Loss of habitat diversity 
in modified channels significantly decreases the productivity and carrying capacity for 
fish and degrades biodiversity.   
 

Factors Pressures Consequential Impacts 

Farming 
Forestry 
Hydro & 
urban 
development 
Infrastructure 
 

Dams, culverts, weirs  
Morphological 
alteration 
Land Drainage 
Bank protection 
Flood defence 
Mining of substrate 

Habitat fragmentation (accessibility) 
Reduced area of habitat  
Reduced morphological diversity 
Increased peak flow & mobilisation of 
bed substrates 
Reduced quality of substrate matrix 
Reduced availability of substrates 

 
Development and maintenance of the roads network and urban infrastructure also 
affect aquatic habitats.  The inappropriate design and instalment of stream crossings 
can have a significant effect on fish passage, rendering stretches of habitat 
unavailable for fish recruitment.   
 

 

 
Poorly conceived and engineered stream 

crossings are a common pressure 

 

 
Channel modifications are a significant 

pressure driven by land drainage 

 

http://www.scotland.gov.uk/Publications/2008/12/18145403/3
http://geo.nls.uk/roy-highlands/
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Factors affecting water quantity and flow 
There are significant existing and increasing demands on water resources, 
particularly from renewable energy development, domestic water supply and the 
aquaculture industries. Changes to the natural flow dynamics of heavily modified 
waterbodies can impact on the amount and quality of habitat available to fish, 
particularly during low summer flows. Changes to flow also alter natural river 
processes such as substrate recruitment and movement that is essential to replenish 
spawning grade material.    
 

Factor Pressure Consequential Impacts 

Hydro  
Potable 
supply 
Aquaculture 

Abstraction 
Impoundment 
Regulation of flow 
& sediment dynamics 
 

Habitat fragmentation (accessibility) 
Reduced area of habitat  
Reduced morphological diversity 
Storage of fine substrates (silt and sand) 
Reduced quality of substrate matrix 

 
Poorly designed and managed intakes may also entrap fish, particularly during 
periods of migration of both incoming adults and outgoing smolts. 
 

 

 
Changes in flow dynamics alter  fluvial 

processes 

 

 
Abstraction can impede fish migration and 

reduce habitat availability 

 
Factors affecting water quality 
While freshwater is generally of good quality in the region there are a range of diffuse 
and point sources of pollution arising from the use of land and water uses. Large and 
small scale disturbance of land from forestry and farming activities are significant 
issues for water quality. Impacts of road and infrastructure development can also be 
exacerbated by associated drainage networks that deliver run-off direct to 
watercourses. Diffuse pollution episodes from inappropriate placing of cattle feeders 
close to watercourses that encourage poaching of banks and delivery of fine 
sediments into watercourses are relatively common.    
  

Factor Pressure Consequential Impacts 

Farming 
 
Forestry 
 
Roads 
network 
 

Point-source;  Septic 
tanks, silage storage, 
milking parlours and 
urban drainage 
 
Diffuse; clear-felling,  
cattle feeders, road 
construction  

Lethal and sub-lethal effect on aquatic 
life  
Sedimentation of in-stream matrix; 
suffocation of ova and loss of cover for 
juveniles  
Change and loss of distribution of native 
flora and fauna through sedimentation, 
enrichment or acidification 
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Detectable impacts on aquatic life from point source pollution are less common but 
appear to be a factor on an occasional basis. Potential sources are associated with 
the run-off from milking parlours, sheep dip and urban drainage (faulty septic tanks 
and other chemicals).  
 
 

 
Disturbance of land during forestry harvesting 
& infrastructure development impact on water 

& habitat quality 

 

 
Point-source pollution from poorly 

maintained septic tanks and livestock yards 
can be lethal to fish 

 
Factors affecting nutrient cycling  
The upstream migration of migratory fish from the sea to spawn provides a conduit 
for the import and deposition of marine-derived nutrients (particularly nitrogen and 
phosphorous) into freshwater systems. The loss or significant reduction of Atlantic 
salmon, sea trout and sea lamprey in Argyll is likely to have reduced the delivery of 
nutrients and subsequently reduced productivity in freshwater habitats. Deposition of 
eggs and carcases of migratory fish fuel invertebrate populations, providing food for 
the subsequent generation of juvenile fish. Similarly, loss of nitrogen-fixing native 
trees and plants on river banks is likely to have wide-spread affect on productivity, 
particularly through delivery of leaf litter which fuel invertebrate and plankton 
communities in streams and lochs.  
 

Factor Pressure Consequential Impacts 

Migratory fish 
Riparian 
habitat 
Airborne 
pollutants 

Marine survival of 
salmonids and lamprey 
Over-grazing - 
Conifer plantations 
Acid rain 

Reduced productivity due to:- 
Loss of marine derived nutrient 
Loss of terrestrial derived nutrient 
Potential loss recruitment due to poor 
egg survival 

 
 

 
Naturally high rates of post-spawning 

mortality of migratory fish provide nutrients to 
support aquatic productivity 

 

 
Large-scale loss of tree cover in upland 

rivers is likely to reduce productivity 
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There are some catchments with base-poor geology in Argyll that may be susceptible 
to acidification. This may be exacerbated by large-scale conifer plantations that 
scavenge airborne pollutants. Although there is a recorded decline in these 
pollutants, there are still some undetermined reductions and losses of fish 
populations that may be partly due to low pH water conditions and other nutrient-
based issues. These theoretical aspects of the potential decline in productivity 
require investigation to quantify the relative significance of these issues and provide 
guidance for management.      
      
Factors affecting riparian habitats 
Land use is a significant influence on the quality and diversity of vegetation present 
on stream and loch banks. Waterside plants and trees are an important element in 
providing cover and terrestrial food items for fish and regulating water temperature 
and in-stream productivity. In-stream habitat diversity is also affected by riparian 
vegetation, fallen waterside trees, providing cover for fish and storage of spawning 
grade substrates and leaf litter. 
  

Factor Pressure Consequential Impacts 

Farming 
Forestry 
Urban 
development 
Bio-security 

Over-grazing and  
trampling by livestock 
Over-shading by trees 
Non-native invasive 
plants 
Removal of large 
woody debris  

Loss of bankside cover for fish 
Reduced productivity due to lack of light 
Reduced terrestrial food availability  
Loss of temperature regulation 
 

 
Loss of native riparian vegetation through over-grazing by livestock and over-shading 
by conifer plantations can reduce the carrying capacity of freshwater habitats and 
significantly affect fish recruitment. Additionally, there is an increasing influence on 
fisheries and biodiversity from non-native invasive plants and other changes due to 
climate change.  
 
 

 
Forestry and farming are significant factors 

that influence riparian habitat 

 

 
Non-native invasive plants are a growing 

threat to habitat productivity 

 
Factors affecting fish health and ecology 
The influence of fishery management and aquaculture activities on the productivity of 
fisheries is of growing concern as the biological and ecological affects on fish 
populations are becoming better understood. The introduction and spread of non-
native species, non-local genotypes, diseases and the enrichment of freshwaters 
from aquaculture are understood to be the most significant factors. 
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The culture of stocking of salmonid fish has been a common approach to enhancing 
the performance of fisheries. Some stocking practices and interbreeding with 
escapee farmed fish have potential to impact on productivity through loss of genetic 
fitness and increased competition between wild and hatchery derived juveniles. 
Continued unsustainable exploitation of adult fish in some catchments is also a 
pressure that threatens the health of salmon and trout populations that undermine 
the restoration of fisheries, particularly where their number are already reduced as a 
result of other pressures.         
   

Factor Pressure Consequential Impacts 

Aquaculture  
 
Fisheries 

Fish farm escapes 
Diseases and parasites  
Stocking of 
inappropriate fish 
Over exploitation 
 

Loss of genetic fitness 
Reduced productivity 
Reduced growth and increased 
mortality over natural levels 
Increased competition for limited 
resources 

 
The cage-based culture of fish is active in a number of freshwater lochs, which has 
the potential to enrich the naturally nutrient poor waters with associated discharge 
and waste food. The long term consequences of habitat enrichment on the dynamics 
of brown trout populations and its potential to affect migratory behaviour that 
supports sea trout fisheries is of concern, but has not yet been fully investigated. 
 
The historical use of live fish as bait and deliberate introduction by anglers has meant 
that non-native species, such as the minnow and the stone loach, have become 
established in a large number of catchments. The introduction of non-native fish 
increases competition for limited resources impinging on the productivity of native 
fish habitats. 
 

 

 
The management of stocking activities is 
essential to avoid biological & ecological 

risks to native fish 

 

 
The minnow is a non-native species that has 
been distributed widely by anglers as bait or 
prey fish for trout. Such species compete for 

limited resources with juvenile trout and salmon 
reducing productivity of these species 

 
Emerging factors  
As well as existing pressures, there are also new emerging factors that have the 
potential to further affect fishery performance. There are potential threats from 
numerous biosecurity issues and habitat disturbances caused by climate change and 
the introduction of parasites. The consequences of these factors are perceived with 
varying degrees of understanding, ranging from the certainty of catastrophic losses 
from the introduction of some parasites (e.g. Gyrodactylus salaris) to the relatively 
poorly understood consequences of climate change. Other factors such as the re-
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introduction of the European Beaver have potential for habitat changes, but whether 
these will be positive or negative in terms of fish ecology and fishery performance is 
not yet fully understood. 
 

Factor Pressure Consequential Impacts 

Biosecurity 
Climate 
change 
New species 

Diseases and parasites 
Habitat change 
Habitat connectivity 

Closure of fisheries 
Loss of biodiversity 
Decrease range of native species 
Increased competition for limited 
resources 

 
It is likely that changes brought by climate change or the introduction of new species 
will not be beneficial to many habitats and native species, but the relative degree of 
change is as yet unknown. 
 

3.3. Significance of factors affecting productivity 
The many factors affecting freshwater and local marine species and habitats have 
varying degrees of influence on the fishery performance and biodiversity. The 
significance of each factor is related to different life-stages of specific species that 
are summarised below;  
 

Summary of significance of factors affecting productivity 

Factor  Species Significance 

Climate change All Unknown, but likely to be increasing 

Marine fisheries Atlantic salmon Potential, but not well understood 

Benthic Fisheries Sea trout Potential, but not well understood 

Aquaculture Atlantic salmon 
Sea trout  

Highly significant 
Highly significant 

Freshwater fisheries Atlantic salmon 
Sea/brown trout 

Localised - decreasing 

Predation Atlantic salmon 
Brown trout 

Potential, may be locally significant  

Farming All Significant and widespread 

Forestry All Significant and widespread 

Hydro  
 

All  Potentially significant, localised but 
increasing 

Abstraction All Potentially significant, localised 

Urban development All Less significant, localised 

Roads Infrastructure All Significant and widespread 

Airborne pollutants All Potentially significant, localised 

Bio-security All Significant, of increasing importance 
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4. Management Strategy 
To deliver effective management and improvement of the resource over the long 
term, it is essential to employ a management strategy that stimulates activities that 
tackle the causes of decline. It is understood that short-term activities (e.g. stocking) 
may be necessary to stimulate fishery performance or restoration of threatened 
stocks until the most significant factors affecting productivity can be tackled. Such 
intensive management activities require on-going investment and are not likely to 
deliver best cost benefit over time and therefore more holistic options are required to 
sustain fisheries in the future. 
 

4.1. Aims of management        
To deliver the management mission a number of aims are defined as essential 
elements of maintaining and improving biodiversity and the sustainability of fisheries. 
 
Conservation of the diversity present in the native fish community  
Identification of the distribution and relative abundance of native fish species and 
their population structures is a fundamental requirement to inform management. 
Protection of fishery resources from a wide range of factors is also important to retain 
productivity.  
 
Have self-sustaining populations of fish 
Ensuring fish populations are present throughout their natural range and that 
recruitment of juveniles is optimal is a primary aim of management.  Working with 
land and water resource users to mitigate and improve freshwater habitats needed to 
attain adequate levels of natural fish recruitment. 
 

    

 
The variety of charr (lower)and brown trout 
(upper) genotypes are an important part of 

the biodiversity and fishery potential of 
Argyll 

 

 
Little is known of the distribution and 

abundance of many native species, such as 
lampreys. Securing resources to collect 

information on all native species requires 
support from a wide range of stakeholders. 

 
Having a sustainable and economically viable fishery  
Establishing and maintaining controlled fisheries that are managed on a sustainable 
basis requires up-to-date information on trends in fish abundance to inform 
management. Where the numbers of fish do not sustain viable fisheries it is an aim to 
establish initiatives that conserve and restore populations. 
 
Have a well informed, resourced and effective fishery management structure  
Attaining sufficient awareness, skills and cross sector influence within the fishery 
sector is a key aim that is required to achieve a holistic all-species and catchment-
scale approach to management if factors affecting the productivity and performance 
of fisheries is to be tackled. 
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4.2. Priorities of management 
The limited resources generated by an underperforming fishery dictate that some 
prioritisation of management activities is required to deliver best cost benefit.  
 
Fisheries priorities 
The brown trout, its migratory form, the sea trout and Atlantic salmon are the most 
widely distributed species that support rod & line fisheries in Argyll and are therefore 
the priority for many local interest groups. Where present, coarse fish, such as pike, 
perch and roach support significant fisheries, but these non-native species are of 
lower priority. Commercial, stocked fisheries for rainbow and brown trout are not a 
priority for conservation, but management of biosecurity and genetic issues require 
attention to prevent impact on wild fish.  
 
Conservation priorities 
In the face of climate change and a growing demand on water resources there is a 
growing interest in the conservation of native fish that are not a priority for fisheries. 
Of particular note are European eel, Arctic charr and Powan. Sea, river and brook 
lamprey are also recognised as having high conservation value. Although not as 
valuable to the economy, they are important elements of the native fauna and there 
are some concerns over population trends. The conservation of all native fish will 
have benefits for wider biodiversity as healthy fish populations support other 
important species of mollusc, mammals and birds. Preventing introductions of non-
native species that can compete directly with native species is a priority for 
conservation. Healthy wild salmonid populations are also especially important for 
maintaining and enhancing the distribution of freshwater pearl mussel.  
 
Restoration priorities 
The collapse in Argyllôs salmon and sea trout fisheries has stimulated remedial 
actions to tackle the causes of decline. The establishment of the Tripartite Working 
Group (TWG) by fishery interests, aquaculture and the Scottish Government has 
fostered several Area Management Agreements aimed at tackling sea lice, farm 
stock containment and other fish health issues that affect wild fish. To date, the 
initiative has delivered some progress, improving marine survival of post-smolt 
salmon and sea trout to the point where the potential benefits of fishery restoration 
initiatives may be realised. Implementing restoration is a priority and will require 
continued support and improvement from the aquaculture sector in managing sea 
lice and containment of farm stock.  

 

 

 
Screening of potential broodfish for hatchery 
support programmes are a priority in fishery 

restoration initiatives 

 

 
Effective management of sea lice on 

farmed fish is a priority which will 
influence restoration of fisheries 

 

http://www.scotland.gov.uk/Topics/Fisheries/Salmon-Trout-Coarse/eels
http://www.frs-scotland.gov.uk/FRS.Web/Delivery/display_standalone.aspx?contentid=625
http://www.snh.org.uk/trends/trends_notes/pdf/Freshwater%20species/Freshwater%20fish.pdf
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It is also essential to avoid inappropriate activities such as indiscriminate stocking of 
fish from unsuitable sources and exploitation of valuable returning adults that 
undermine recovery. The priority for management is to develop and support 
restoration plans and activities.  
 
Habitat priorities 
Maintaining and improving the productivity of key habitats that support active 
fisheries and vulnerable species is a high priority for management. The reinstatement 
of connectivity in fragmented habitats by removing barriers to fish migration has the 
highest potential to contribute to recruitment of native species. Protection and 
improvement in the quality of degraded spawning and nursery habitats also offer 
significant benefit to fisheries. Establishing a mechanism for engaging significant 
water and land resource users into catchment-scale management is a longer term 
priority. It is a priority of a growing number of stakeholders to initiate measures to 
control and eradicate non-native flora in key fish habitats.  The protection of habitats 
against inappropriate development through the planning and consultation process is 
essential to maintaining productive habitats.  
 
Research priorities 
Robust and up-to-date knowledge of the fishery resource is fundamental to informing 
the management strategy and the on-going process of decision making. The many 
gaps in our knowledge are summarised. 
 

Conservation and management of fish populations ï knowledge gaps; 

¶ The full distribution of species and their trends in abundance over time  

¶ Genetic variation within and between native fish populations and its maintenance 

¶ Intensity and frequency of monitoring required to detect significant changes    

¶ Variation in biological and behavioural traits linked with genetic structuring 

¶ Impacts of aquaculture escapes and stocking on local fish populations 

¶ Recolonisation dynamics of locally extinct salmon populations 

¶ Impacts of introduced non-native fish species 

 

Management and restoration of freshwater habitats ï knowledge gaps; 

¶ Likely effects of climate change on freshwater and marine habitats 

¶ Links between river processes and fish ecology in a local context  

¶ Factors affecting functionality of freshwater habitats 

¶ Impacts of modified hydrological flow patterns (e.g. abstraction and hydro) 

¶ Development of predictive management tools (e.g. habitat improvement works) 

¶ Impacts of habitat disturbance (e.g. reintroduction of beavers and non-native 
species) 

 

Management of marine habitats ï Knowledge gaps; 

¶ Factors affecting biological productivity of marine habitats 

¶ Influence of wind and tide on sea lice distribution and infection patterns of wild 
fish  

¶ Development of predictive management tools for aquaculture activity on wild fish 

¶ Impacts of habitat disturbance (e.g. benthic trawling) 

¶ Impacts of protecting marine predators on migratory salmonids (e.g. seals) 

 
It is likely that knowledge gaps will be tackled through a partnership approach with 
other fisheries trusts, research institutes and agencies that have common goals. 
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Organisational and communication priorities 
Much work has already been undertaken to streamline and coordinate fishery 
management in Argyll. To continue to improve effective use of limited resources, 
further initiatives will be required to implement beneficial all-species and catchment-
scale management. Increasing the participation in cross-sector management 
initiatives, particularly in the management of habitats and biosecurity, is also a high 
priority for fisheries. Establishing and maintaining the flow of information between 
fishery management groups, wider interest groups and the general public are also a 
priority to increase wider understanding and support of the many activities 
undertaken to improve fisheries and biodiversity.  Landowners, managers and 
farmers have a central role to play in riverine habitat improvement and can contribute 
to fisheries management when undertaking SRDP and similar schemes. A focused 
input into this sector via the Scottish Agricultural College, Argyll Agricultural Forum 
and Argyll RPAC could bring benefits to Argyll fisheries. 

 
4.3. Benefits of management 
The potential benefits of investing resources into protecting, maintaining and 
restoring the fishery resource are understood to be a mixture of conservation of 
biodiversity and improving the contribution of fisheries to the local economy.  
 
Fisheries and the economy  
Sustainable fisheries offer recreational and economic opportunities for the local 
community. Visiting anglers and their families bring a demand for a wide range of 
services into rural areas, supporting jobs and economic activity for other businesses. 
Strong community links to fish populations are beneficial to sustaining the long-term 
health of fish populations. The current value of fisheries to the Argyll economy is 
difficult to estimate, but recent evaluation of fisheries at the national scale indicate 
that a productive fishery in Argyll may contribute significantly more than it currently 
does.   
 
Raising awareness   
Engaging with the wider community through consultations and educational 
programmes will foster a better understanding of aquatic environments and the role 
of individuals, groups and agencies in management. Establishing links with a wide 
range of interests and management groups will stimulate a wider understanding of 
issues affecting fisheries and deliver a more holistic approach to management of the 
resource. 
 
Biodiversity 
Trout, salmon and other native fish form an important part of the biodiversity of the 
area and are part of an ecosystem that supports many other species of birds and 
mammals. The restoration of habitats will improve riverside habitats for the benefit of 
a wide range of flora and fauna. River corridors are also pathways for the spread of 
non-native invasive flora and fauna. Engaging the fishery community in management 
of non-native species is likely to promote best cost benefit in the delivery of control 
and eradication measures.  
 
Intangible benefits 
The importance of a part of the wildlife present in any locality may not be understood 
until it is threatened or no longer present. Applying holistic management practices will 
help ensure that the fish community will continue to thrive in the region and provide a 
measure of ówell beingô to local people and provide a visible measure as to the 
relative health of the environment. 

http://www.scotland.gov.uk/Topics/Rural/SRDP
http://www.scotland.gov.uk/Topics/Rural/SRDP/SRDPNews/April2009/Feb2009Regionalinfo
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4.4. Challenges to management 
The potential benefits of a management plan are many, but implementing the plan 
will require that challenges facing the fishery sector which will need to be overcome 
or mitigated against. 
 

Factors Challenges 

Biological and 
ecological 

Loss of genetic variation and fitness from fish farm escapes and 
inappropriate stocking 
Many factors affecting productivity of habitats lie outside the 
control of fishery managers  
Effects of climate change on the productivity of freshwater and 
marine habitats 

Economic Insufficient resources to invest in management  
The relative economic contribution of freshwater fisheries is 
currently depressed 
Fisheries does not always attain a high priority with decision 
makers  

Fisheries 
research 

Gaps in our knowledge undermine our ability to manage the 
fishery resource effectively. 

Biosecurity 
 

Threats of the introduction of new non-native species, diseases 
and parasites 
Control and eradication of species currently affecting biodiversity  
Developing and implementing guidelines necessary to protect 
and improve the health status of the fishery 

Management 
structures 

Current management of the resource is fragmented into multiple 
groups.  
The lack of multi-species regional and local management hinders 
effective delivery of improvement initiatives and may not make 
best use of the limited resources available. Streamlining and 
improving professionalism of management will require 
cooperation and willingness to change from a range of 
individuals and groups. 
 

 

 

 
Establishing effective management practices 
to guard against the potential of Large and 

small scale hydroelectric generating schemes 
to affect productivity of fisheries is a 

challenge to long-term management goals. 

 

 
Escapee farm fish are a significant threat 

to the genetic fitness of wild salmon 
population requiring improvement in the 

containment of farmed fish. 
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5. Management Goals and Objectives  
A number of goals are identified in different fields of management that will need to be 
achieved to fulfil the aims of the plan. 
 

5.1. Management goals 
 
Goal A ï Improving knowledge of the fishery resource  
The management of the fishery resource requires up-to-date and robust data upon 
which to make informed decisions;  
 

1. Improve understanding of the biology and ecology of wild fish populations  
2. Understand fish distribution and trends in abundance over time 
3. Understand the factors affecting the productivity of wild fish populations 

 
Goal B ï Protecting fisheries from new and existing threats  
 

1. Prevent inappropriate development of land and water resources affecting fish  
2. Prevent unsustainable exploitation of the fishery resource 
3. Prevent loss of productivity and biodiversity through introductions of alien 

species, parasites and diseases 

 
Goal C ï Restore productivity of fisheries  
If the loss of productivity of the fishery resource in Argyll is to be reversed, improved 
management and restoration of priority fish populations is essential. 
   

1. Maintain and improve the quality and accessibility of habitat  
2. Where necessary, develop restoration programmes 
3. Tackle fish health issue affecting recovery of fish populations   

 
Goal D ï Improve management of fisheries 
The delivery of effective management initiatives requires participation from a wide 
range of stakeholders. Steering the management plan and assessing the relative 
progress of the strategy and activities undertaken will also be important. 
   

1. Create and maintain public awareness of fisheries issues  
2. Provide relevant training, funding and support to fishery workers and managers 
3. Optimise administration of fisheries and include all species  

 
Goal E ï Implement the delivery of plan objectives 
To achieve the aims of the plan a number of objectives are identified. Each objective 
has a strategy to employ and challenges to overcome.   
 

1. Develop working partnerships with relevant stakeholders 
2. Deliver cross-sector funded projects to implement recommended actions 
3. Assess the effectiveness of management activities and implement changes 

where appropriate 

 
Different strategies to achieve the objectives are summarised below. 
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5.2. Improving Knowledge of the Fishery Resource 
 
Objective1: Improve understanding of fish populations 
Increasingly, there are concerns over the long term viability of native fish populations 
in the face of climate change, habitat degradation and competition from non-native 
species. The loss or decline of native fish populations in Argyll highlights that 
improvements in our knowledge and management of the resource is essential to 
avoid further losses. A key element of this will be to conserve biodiversity and genetic 
variability that underpin the productivity of the fishery resource. 
 

Issues/Challenges ï Study programmes are important, but expensive. 

¶ Limited existing information on species distribution across the region 

¶ Limited genetic and life history information for native fish populations 

¶ Possible disruption of wild populations through genetic and other impacts 

¶ Lack of resources to fund work on all native species and all populations 

¶ Lack of information on the effects of existing management activities 

¶ Translating information into effective management strategies 

 

Strategy ï Develop studies and consult with centres of expertise to: 
a. Identify species distribution and relative abundance across the region  
b. Identify priority species and populations supporting fisheries and biodiversity  
c. Identify factors affecting species distribution and abundance  
d. Identify priority genetic population units and their associated life history variation  
e. Assess data and inform management of the resource 
f. Work with centres of expertise to improve survey strategy & methodology 

 

 

 
Electrofishing & other surveys provide 

information on fish biology and ecology that 
informs the decision making process 

 

 
Collection of genetic information will 

improve our understanding of the structuring 
of wild fish populations 

 
Some information on the resource has been collected, but improving our 
understanding and management will require an on-going program of data gathering. 
 

Actions already underway 

¶ Existing baseline information on the distribution of species in a number of 
catchments across the region 

¶ Existing information on trends in salmon and trout abundance over time in some 
priority river catchments and lochs 

¶ Limited information on genetic structuring of salmon and trout populations  

¶ Limited information on fish habitat in priority catchments 

¶ Limited information on the different life-stages of priority species    


