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Foreword

The River Annan District Salmon Fisheries Board (RADSFB) is set up to manage
the salmon and sea trout fisheries of the Annan District under the terms of the
Salmon and Freshwater Fisheries (Consolidation) (Scotland) Act 2003. Whilst the
legislative remit is confined to salmon and sea trout since 1997, by agreement
with the proprietors, the Board has taken a wider remit and undertakes actions to
regulate, promote, protect and enhance all the fisheries within its district
irrespective of species. In addition, the Board is now active in pursuing means of
conserving native non-fish species and the control of invasive non-natives.

This Fisheries Management plan outlines some of the achievements over the last

few years and seeks to build upon this in a sustainable and logical manner to

further enhance the fishery. These actions and new ones to be implemented will

be assessed in terms of priority and a management strategy for the period 2009-

2014 put forward. While this strategy will attempt to maximise the potential of the
catchmentés fisheries in terms of economic
sound scientific knowledge and the ecological consequences of these actions

taken into consideration. For this approach to be successful we will require the

continued support of a number of outside agencies and organisations. The

management plan will cover the following six broad topics:

Regulation

Bio-security

Monitoring and Research
Fisheries Enhancement
Education

Promotion

E N

Generic and specific management actions will be described under each heading
with a time frame for completion. Clearly resources will also be required to
complete many of the actions described in this document. Much of the work
described in this document will be of a proactive nature but circumstances may
change in a manner that requires instant reaction. This plan will seek to describe
how these circumstances can be managed. For example, what would the Board
do in the event of a pollution incident indicated by ongoing monitoring schedules.
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Chairmanésgonl ntroduc

| welcome this document for it is important not only to the history of
salmon management of the River Annan but especially for the next five years.
This document sets out the management proposals for all types of fisheries on
the Annan.

Whatever work is done within or adjacent to the River Annan, benefit will
come to the habitat for all species in the river.

This five year program is set out as a management tool identifying work
needed; it also forms the basis of a bible for the River for the next five years.

I look forward to the next period with great interest. Wishing you all good
fishing!

e

Earl of Annandale and Hartfell
(Chairman Annan DSFB)
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1 The Annan Catchment Area

The RADSFB management area covers all the water that runs into the Solway
between the West bank of the Sark (but not including the Sark or any of its
tributaries) near Gretna and the West bank of the Lochar Water (including the
Lochar and all of its tributaries). The principal rivers entering the Solway in this
area are (from east to west) the Kirtle Water, The River Annan, the Pow Water
and the Lochar Water. The River Annan dominates the area and is a watercourse
with a catchment area of 950kmz2. Its main tributaries are the Mein (39km?),
Water of Milk (127km?), the Dryfe Water (119km?), The Wamphray (26km?), The
Moffat Water (75Km?), The Evan Water (82km?) and the Kinnel (230km?) which
has the Water of Ae (146km?) as a significant tributary. The Lochar, Kirtle and
Pow are 126kmz2, 87km2 and 24km?2 respectively (see Figure 1.1).

Figure 1.1

The RADSFB catchment area including the Lochar and Kirtle catchments
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2 Annan Catchment Characteristics
2.1 Physical Characteristics
2.1.1 Annan Topography

Repeated glaciations throughout the last 2 million years have resulted in gently
rounded plateaux and convex summits dissected by incised valleys and ravines
in the upland part of the catchment. The middle section is generally flat or gently
undulating and consists of flood plains through which the catchment waters
meander (SNH). The lower reaches increase in gradient again to the sea (Fig 2.1
a).

2.1.2 Annan Geology

The oldest rocks which dominate the geology of the area derive from ancient
muds, silts and sands laid down over 420 million years ago. Around 400 million
years ago, the two land masses either side of the long disappeared Lapetus
Ocean met in a continental collision known as the Caledonian Orogeny (Scottish
Geology website) to form the mountain chain that formed the foundation of the
southern uplands. Fossils crucial to interpreting the boundary between the
Ordovician and Silurian periods have been found at Dobbs Linn in the Moffat Hills
(SNH).

The lower ground is mostly covered by drift deposits, comprising till, sand and
gravel, from the last ice sheet. Gorse covered knolls are evident where older
rocks are exposed through the more recent glacial deposits (SNH).

The buffering capacity of such as magnesium and carboniferous limestones
mean that the Annan catchment is largely protected from the ravages of
acidification with any problems being mainly localised events.
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Figure 2.1

a) Annan catchment topography & b) Annan catchment bed geology
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2.2 Catchment Land Use

The Annan catchment is dominated by agricultural land use. SEERAD (2000)
estimated that 70% of the area is managed for this purpose. A wide range of
species are supported in a variety of habitats ranging from heathland, parkland,
scrub and many types of grassland. Of this 70%, the majority of activity centres
around grass for livestock grazing with approximately 31% of the agricultural land
classified as such. Other uses include semi-improved agricultural land such as
wood pasture and scrub (5%) and arable land 7.5 % (SEPA, 2002).

Of the remaining land (around 30%), coniferous woodland such as Sitka spruce
accounts for 27% with approximately 2% being broad leafed species such as
oak, alder and ash. Urban areas account for less than 1% of the catchment area
with the majority of this centred round the towns of Annan, Locharbriggs,
Lockerbie and Moffat (SEPA, 2002).

2.3 Climate Characteristics
2.3.1 Weather and Rainfall

The climate in the Annan catchment (and the southwest in general) is generally a
warm maritime climate. The driest months of the year tend to be March and April.
The Northern and upland areas of the catchment are, unsurprisingly, wetter than
the lower ones but not significantly. Moffat appears to have the heaviest rain fall
within the catchment. Heavy episodes of rain can and do appear in almost all
months. The warmest parts of the year are July and August and many of the high
rain fall figures experienced in these months may well be due to summer thunder
storms.

2.3.2 Flow and Abstraction

In general April, May, June and July are the periods of lowest flow with an
increase in average flows from August onwards. The highest flows of the year
are in the autumn and winter, which corresponds with the highest runs of salmon
in the river. Abstraction is, in general, not a major issue with only three fish farms
(a fourth at Moffat uses spring water and only discharges into the river without an
abstraction) and a small abstraction for a pharmaceutical company in Annan.
One fish farm, Carse of Ae, does occasionally abstract enough water to dry a
length of river channel of approximately 2km but the situation has improved in
recent years. Historically a relatively large abstraction of water was abstracted for
cooling at Chapelcross Power Station but this facility is now being
decommissioned and does not pose a threat and is unlikely to in the future.
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2.4 Fish Species Present

The Annan has a very diverse fish population with many of the fish species
present being at or near to their northern limits. Much of the diversity is due to
introductions, although many of these introductions happened so long ago that
the species present have naturalised into the native community.

Table 2.1
Native Non -Native
Atlantic Salmon Grayling
Brown/Sea Trout Chub*
Eel Bream
Perch Tench
Pike Roach
Minnow Rudd
Stone Loach Carp
3 Spined Stickleback Bullhead*
9 or 10 Spined Stickleback Gudgeon

Vendace

Sea Lamprey
River Lamprey
Brook Lamprey

Ide (and Orfe)
Rainbow Trout
Brook Trout
Grass Carp
Silver Carp
Crucian Carp
Goldfish
Barbel

* Possibly native see text.

10
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2.4.1 Native Species
) Atlantic Salmon Salmo salar

Salmon are generally abundant on the Annan
system although there are a few areas of concern,
mainly in the south eastern tributaries, particularly
the Mein where only the lower parts of this tributary
contribute to salmon production. Many of the other
areas of the of the River Annan that show no
presence of salmon are above natural barriers or in
small streams that are unsuitable for them. In
general the most productive areas of the river are
the Northern and Western tributaries. High numbers of fry are found in the Water
of Milk system but this does not translate into high
numbers of parr. This is probably due to a lack of
good parr habitat but also from smolt scale reading
work carried out in 1997 it would seem that there is
a high (30%) number of sls being produced
therefore 1+ parr would not be available during the
summer electrofishing season. The upper (and
therefore colder) parts of this system do produce
more s2s and therefore show correspondingly
higher parr numbers in electrofishing surveys. The
electrofishing also does not take into consideration
the main stem of the river and the lower parts of the major tributaries which are
too wide and deep to be effectively electrofished.

Two minor systems (the Lochar and the Kirtle) under the control of the RADSFB
have very poor distribution of salmon. These systems have suffered greatly from
pollution in the past and are deemed to be in recovery. On the Pow Water
salmon are entirely absent but this is not surprising as the water is heavily
modified and provides very unsuitable habitat for salmon.

Brown/Sea Trout Salmo trutta

Trout are widely distributed
throughout the Annan system
with absence found in very
few areas. Almost all the
areas that they are absent
from are due to obstructions and in very minor tributaries.
Above many obstructions that salmon are found to be
absent from there is good populations of trout, some of
these populations could be migratory (either river trout
moving up or sea trout) that are able to access water that
salmon cannot and others could be isolated breeding

11
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populations that are separated from the main river system.

In the Kirtle and the Lochar, trout populations in the upper parts of these systems
are very good in general but the lower (and most polluted parts) of these rivers
have very low populations. The Pow Water has a very small population but as
with salmon the heavily modified nature of this water course means that this is
not surprising.

Common Eel Anqguilla anguilla

: Eels are widespread but scarce throughout all
_ the RADSFB6s area of management
' more widespread than the map indicates) but

are more common closer to the estuary. Most

of eel captures further up the river are made up

of old and relatively large eels (>30cm). As the
electrofishing surveys do not target eels directly, proper distribution is not
possible to assess. On some of the stillwaters around Lochmaben anglers report
capturing high numbers of eels whilst targeting other species but they are
probably present in most of the stillwaters in the area.

Perch Perca fluviatilis

Perch are locally common on the slower parts of the
river and in most of the stillwaters in the catchment.
They are probably present in more stillwaters than
are recorded at present but there are no records
currently to confirm or refute this.

" Pike Esox lucius

Pike are widespread in the slow flowing area of the
middle river and in the stillwaters around Lochmaben
and Kinmount. They appear infrequently in angler
catches on the faster, lower part of the river. It is

: : thought that these are fish which have become
stranded from their oéparentdé population as
them.

12
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Vendace Coregonus albula

Vendace were once common in the lochs around
Lochmaben (Castle Loch and Mill Loch) but became
extinct some time in the late seventies through to the

' late 80s due to eutrophication and the introductions
of coarse fish. They have since been successfully introduced to the catchment in
Loch Skeen where a breeding population appears to have established itself. This
is the only known breeding population in Scotland.

Minnow Phoxinus phoxinus

The minnow is widespread throughout the river
and may have been introduced in the whole of the
river or it may be native. They have certainly been
introduced into parts of the system (Loch Skeen
for example). The numbers tend to be higher in the lowland tributaries but they
are also found in upland environments where there are no obstructions (unless
moved above those obstructions by man).

Stone Loach Barbatulas barbatulus

% As with the minnow, stone loach have been found

e o e 2 e e throughout the river system, often in very high

densities in the lower and more enriched areas. The

densities reduce in the upper parts of the river but they are still occasionally

present. As with minnows they are not naturally found above obstructions but
unlike minnows do not appear to have been introduced into any of these areas.

Three-Spined Stickleback Gasterostreus aculeatus

These fish are found throughout the river system and
I although they are more common in the lowland areas
% they are also present in most of the upland burns,
albeit as infrequent samples in electrofishing surveys.

= Ten- Spined Stickleback Pungitius punqitius

Although these have never been found by the Annan
DSFB there are confirmed reports of their presence in the
Pow water from surveys carried out by other competent
bodies (AERC). Whether the population still exists is not known.

13
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= Sea Lamprey Petromyzon marinus

Sea lampreys are regularly seen spawning in high
numbers on the lower River Annan below Milnbie Caul.
| They have never been recorded above this barrier and it

is assumed that this limits their presence in the river. In
the Lamprey surveys carried out in 2002 and 2007 no sea lamprey ammocoetes
where found. On the Kirtle and the Lochar where there are no barriers to
migration no sea lampreys have ever been recorded by the DSFB

River Lamprey Lampetra fluviatilis

It is assumed that river lampreys cannot gain access to the
River Annan for the same reasons that sea lampreys
struggle. On the Kirtle however there have been a couple of
recorded adult lamprey sightings in the river upstream of
the A75 and there is no reason why they could not migrate further upstream as
there are no further barriers.

Broold Lamprey Lampetra planeri

Brook lampreys are abundant throughout the whole of the
River Annan catchment and all its tributaries where
suitable habitat is available for the ammocoetes.
Populations tend to be higher in the lowland parts of the river but occasional
sightings are confirmed in some of the upland areas.

14
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2.2.4 Non-native Species

Grayling Thymallus thymallus

Grayling are thought to have been introduced to
the River Annan in the late 19™ century at a
similar time to the introductions of fish into the
Nith, Clyde and Tweed systems. They are
abundant on the river throughout their range but

AT\ e now appear to be absent North of a railway
V|aduct at Cogrles north of Johnstonebridge. There is good anecdotal evidence
that they were present above here both in the main river and the Moffat Water as
recently as the early 1980s.

There is also some anecdotal evidence of a population in the Kirtle but the Annan
DSFB cannot confirm this.

The population of chub is long standing
and there is no clear idea as to when they
appeared, they have certainly been
present in angler catches since the early
20™ century and have been present long

. before then, the local word skelly which
refers to chub has been in use in local records since the 16™ century. They are
present within all the rivers that enter the inner Solway (Eden, Esk, Kirtle and
Annan) so the introduction may have been to any one of these rivers followed by
a colonisation through the Solway (which has extremely low salinity at certain
times). Interestingly the Environment Agency regards the chub as fully native and
if so there could be a case for regarding the Annan population as native as
opposed to non-native. In the River Annan they are widespread and relatively
common but largely confined to the lower and middle sections and some of the
stillwaters that are connected to the river. Very occasional fish are reported by
anglers fishing the upper parts of the river but here they would be regarded as
very rare.

In the Kirtle there is a population in the lower river which is thought to be long
standing and also a population in the Winterhope Reservoir at the head of this
catchment. The population in the Winterhope Reservoir was almost certainly
introduced relatively recently. All populations in the rivers have self sustaining
populations although it would appear that in some years spawning is
unsuccessful. The relatively long life span of this fish means that gaps in
spawning performance can be compensated for in good years.

15
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Bream Abramis brama

The river and stillwaters around Lochmaben have
longstanding populations of bream along with a
number of commercial stillwater fisheries dotted
around the catchment. It is possible that the
populations in the Lochmaben (particularly Castle
Loch) area have been present for many years with some scant evidence of their
presence as a stew fish for providing food in the 15™ century. Whilst the bream
seem to successfully spawn in the stillwaters it may be that the populations in the
river have come out of these stillwaters and do not successfully breed. Bream fry
have never been discovered in the river except for a small burn called the
Calflake Burn which is the discharge burn for the Hightae Mill Loch and the
Castle Loch. There is also a small population that appears infrequently on the
tidal river around Annan but again this population does not appear to be breeding
and could be made up from fish that have been washed down river and are
trapped by the sea and faster flowing water upstream.

Tench Tinca tinca

As with the bream, tench may have been present
in some of the stillwaters around Lochmaben for
many years as they would have been a popular
stew fish but there does not seem to be any
evidence of this. There is however known

stockings of these fish into the Castle Loch in the late 70s. They do appear to
breed although how successfully is unknown. Fry and adults have been caught
very rarely in the river.

Roach Ruitilus rutilus

Roach are found in most of the stillwaters in the
- lower Annan catchment with a few in the north.
They are probably more abundant than is thought

but as they live in areas that are not easy to
sample and angling effort is very low the exact distribution is not clear. They are
found in the slower parts of the middle river and are almost certainly breeding but
very few are caught.

Rudd Scardinius erythrophthalmus

Rudd have been found or reported to be in all the
places that we find roach. It is therefore not known
how pure these populations are as roach and rudd

- do freely hybridise and seem to produce viable
fertile offspring. They have been caught in the lower river but only rarely.

16
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Common Carp Cyprinus carpio

Carp were a popular stew pond fish (probably the
most popular) but there is no evidence that the
Carp population on still waters in the Annan
catchment is very old. The earliest confirmed
record of a stocking was into Castle Loch in the late 70s. Since then the
popularity of Carp as a coarse fish quarry species has lead to populations
springing up throughout the catchment in still waters. Although they appear to
breed in many of these stillwaters every year, there seems to be little evidence of
the fry surviving their first winter. Rarely these fish are caught in the river as
adults that have almost certainly escaped from one of the Lochs.

Bullhead Cottus gobio

A small and scarce population of these fish appears
in the Ecclefechan Burn and in the Mein. This
population seems to be extremely rare and only
about ten specimens have been turned over by the
Annan DSFB in the last ten years. Although not
thought to be native to the Annan they are a named species on the Eden SAC
and regarded as native. The Eden will have been linked to the Annan several
thousand years ago.

Gudgeon Gobio gobio

This diminutive bottom dwelling species is
not extensively widespread in Scotland
but has established populations in a
number of specific locations including the
Rlver Clyde. On the Annan the gudgeon can be found on the mid to lower stretch
of the main stem river and lower parts of the Kinnel and Ae. In the 19™ century
the gudgeon was a popular live bait for pike and it is thought likely that this is
how it was introduced to the Annan. In the 17" century gudgeon pie was a
popular delicacy amongst peasant classes so they could also have been
released for these reasons. The gudgeon has a naturally limited home range and
is active during the summer months.

17
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Ide Leuciscus idus

Ide have been introduced into one stillwater coarse
fishery at Dormont and may be present in several
more. In the river two examples of ide fry were found
several years ago (in the Calflake Burn) but it is not
known whether they are successfully breeding or not. Because the young fry
were found in the Calflake Burn, which acts as the discharge to Castle Loch and
Hightae Mill Loch, it is possible that this species is present in both these lochs.
The tenant of the Castle Loch fishery believes that ide may have been used as
live bait by some anglers in the past and this could explain their presence. Ide, in
their natural range, are a river fish so a breeding population could pose a
competition problem for some of our native species.

Rainbow Trout Oncorhyncus mykiss

There are four trout farms on the river, Selcoth
Fisheries, Moffat Fisheries, Carse of Ae and Ae
fisheries. Periodically there are escapes from
** these farms and rainbows appear in the river.
] There is no sign of a breeding population
becomlng establlshed but sometlmes after a big escape, the numbers can be
fairly large and will have an ecological impact.

Brook Trout/Charr Salvelinus fontinalis

Brook trout have historically been farmed at the
Carse of Ae, Ae Fisheries and Moffat Fisheries.
There is some evidence that they bred in the
springs in Moffat fisheries and on one occasion
(1999) several specimens of this fish were
caught in the Mossland burn, a tributary of the
main river just south of Moffat. There is no indication that they are still present as
no specimens have been caught there or anywhere else since.

Grass carp Culter alburnus, Silver carp Hypophthalmichthys molitrix, Crucian
Carp Carassius carassius, Goldfish Carassius auratus and Barbel Barbus barbus

These fish are known to be present in stillwaters around the catchment. They
have never been recorded formally in the river although there is anecdotal
evidence that barbel may have been stocked in the 70s so it is possible that a
small population does exist. Barbel in particular can become invasive and
damaging to native stocks so a confirmed river breeding population would be a
problem.

18
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3 Main Factors Limiting Fisheries Performance

The principle factors that limit production within the Annan catchment are
generally related to land use. On a broad scale, livestock, agriculture and its
associated impacts stands out as the most widespread. There are however also
other issues that may only be apparent at a localised level but may be highly
significant at that level. Other factors such as sea survival and climate change
may be particularly significant across the whole of the catchment. Obviously at a
local level whilst we can inform the knowledge base, at a local, national and
international level it is difficult to take remedial action.

Table 3.1

Factors limiting fish production in the Annan Catchment

*1: major factor across large parts of the catchment, 2: locally significant, 3:
significant but unlikely to be effectively controlled by local management

Factor sig*
1 1
Over-grazing

2 1
Diffuse Pollution

3 1&2
Point Source
Pollution

Evidence

Habitat surveys (backed up with electrofishing) that have been
carried out across most of the main Annan, its tributaries and the
Kirtle Water (still to do Lochar water, Pow water and minor Solway
Tributaries). Chronic over-grazing has been identified in all of these
catchments both from cattle and sheep. This problem is particularly
acute on the parts of the Milk, Dryfe, Mein, Kirtle and many of the
smaller burns that enter directly into the river, particularly in the
lowland areas.

Both diffuse and point source pollution is an identified problem in
many parts of the catchment. Areas of particular concern include
the entire Kirtle catchment, the entire Lochar catchment, the entire
Pow catchment, the Mein Water and the minor tributaries that enter
the eastern part of the catchment from Johnstonebridge south.
Most of the diffuse pollution can be attributed to agricultural land
use, probably the frequent application of slurry and other waste
products. On parts of the Lochar diffuse pollution is probably also
from land fill.

These issues have been identified through electrofishing and
invertebrate surveys (invertebrate surveys still in there infancy but
the data set is expanding and will cover all electrofishing sites
soon).

Invertebrate surveys have identified areas in certain parts of the
catchment that appear to be suffering from chronic point source
pollution (particularly the Annan Water, the Mein Water, the Kirtle
Water and Lochar). The nature of these pollutions is not yet fully
understood but is highly significant where it is found and seems to
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4 1
River Engineering

5 1&2
Obstructions

always be related to agricultural premises (although not necessarily
agricultural practices) and septic tank/sewage discharges. Very
significant problems with point-source pollution occur in the Kirtle
around Kirkpatrick Fleming due to inadequate sewage treatment (a
SEPA report stimulated by the Board in 2002 demonstrated
increases in the number of coli forms present in the water
downstream from this sewage works was several orders of
magnitude higher than the background level).

Many of the smaller burns (<2m wide) in particular around all of the
catchments have been straightened and dredged on a frequent
basis for many years. The ones on very low gradient ground may
be beyond the point of economic repair but in areas with a bit more
gradient it may be possible for these burns to recover. The Lochar
in particular is grossly affected by engineering, possibly beyond the
point of return for main stem salmonid production but not for the
development of other fisheries.

The preponderance of river engineering works in small burns is
highly significant for trout returns and electrofishing results in many
of the smaller lowland heavily engineered burns show that trout
levels are very low. Many of these burns are still regarded by land
managerist abe®d and not consi der
larger water courses (>2m wide) which are treated with greater
sensitivity.

One obstruction above all others on the catchment remains a
serious problem that limits the production of trout and salmon, the
weir under the west Coast Mainline on the Whamphray Water. This
structure effectively bars production on the whole of this catchment
(26km?). There are other structures under the west coast mainline
notably on the Dinwoodie Burn (Weir), the Dead Burn (Aquaduct),
the Dalmakether Burn (culvert) and the Evan Water (Aquaduct), but
they are far smaller in nature. Above all of these obstructions
electrofishing has shown that there is zero salmon production and
the low trout densities that are found seem to indicate that there is
little if any migratory trout influence in the spawning population.
There are other obstructions related to the road, (local authority,
national network and forestry tracks) but they are mostly minor in
nature. The most common problems are perched culverts on minor
tributaries and Irish bridges in forestry areas. All of these burns
could potentially be very important in securing a recovery in the sea
trout population.

A weir on the Duff Kinnel that has been inaccessible since the
1830s had a fish pass installed in 2005. Although initial
electrofishing results indicate that this has been successful only
time will tell whether or not this is permanently so.

20
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6

Industrial /
construction site
pollution

7
Forestry Activities

8
Poaching

9
Predation

Another significant temporary barrier is the Milnbie Caul which is at
the head of the tide on the Annan. This structure has a reasonably
effective fish pass on it but whilst most of the time migratory
salmonids can gain access it almost certainly acts as a
temperature barrier for the upstream movement of Spring salmon
in the early months of the year. It also acts as a total barrier for the
upstream movement of lampreys and many of the freshwater
species that are present on this beat below the weir. It is also a
barrier for the upstream movement of Eels that although passable
results in very heavy predatory losses.

The construction of roads, gas pipelines and other industries has
from time to time impacted heavily on certain parts of the river. The
principle pollution that has been produced by these operations has
been suspended solids (although such as oil and other chemicals
may have been present on a less frequent basis). More current
risks will come from the construction of wind farms and their
associated structures such as sub-stations.

In the older plantations, primarily the privately owned ones,
problems exist with tunnelling and the associated problems of
reduced productivity and siltation. In heavily planted areas there
may be increased drying out of minor watercourses in the summer
months (probably important to sea trout) but little work has yet
been done to determine whether this is the case or not. Due to the
underlying geology, coniferous forestry does not seem to
exacerbate acid problems but this may be the case in very
localised areas.

Poaching will probably always be present in a fishery, however at
the moment there is no data that can support a conclusion that it is
causing severe damage. In the past when poaching on a serious
scale was more prevalent it is likely that the impact was more
severe. The greatest problem is likely to be in the Solway (mostly,
but not exclusively, outwith our district) where degal6 netting for
Mullet and Sea Bass catches has a by catch of salmon and sea
trout.

A background level of predation of fish will always be a factor that
affects fisheries however whether or not this is significant will
largely be down to the time of year and abundance of stocks
available to the predator. At the moment the two biggest concerns
are: cormorants in the Autumn which are targeting herling in areas
where they have accumulated in low water conditions; and
goosanders and cormorants in the late winter and spring months
when smolts of either trout or salmon are moving on the river. Mink
also represent a predatory issue, particularly in small burns during
spawning periods; the level of this activity is difficult to determine.
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10 1 There is little data to support a conclusion that exploitation is
Fisheries causing severe problems in the majority of the fishery however with
Exploitation some stock and species the issue may be significant. Spring

salmon for example are in such low numbers that any exploitation
is likely to be detrimental. Sea trout humbers also are low and a
reduction in exploitation may be of help. In the Solway there exists
a mixed stock fishery that has reduced in recent years, however
little is known about the origin of the fish caught in this fishery. As a
mixed stock fishery it is likely that further scrutiny will be placed on
the fishery in the future.

11 1 The Annan already has a huge amount of introduced fish species
Alien invasive and in many cases the effects are either passive or even if
species problematical very difficult to resolve. Note these are not just fish

species but may be anything that impacts the river and is not native
to the Annandale area (they may in some cases be UK native).
Botanical invasives are more problematical with Japanese
knotweed and Himalayan balsam being of particular concern.
There is not thought to be any invertebrate species of concern but
there have been unconfirmed reports of signal crayfish. With
mammals, the North American mink poses a problem.

12 3 Whilst overall changes in the climate will not be changed by actions

Climate change from the Annan DSFB it is likely to have a severe impact and may
already be doing so. Temperatures in smaller burns (important for
sea trout) may already be causing problems but as yet there is
insufficient data to support this on a local basis.

13 3 For the migratory species in the Annan District, changes in sea

Sea Survival survival over the last few years will have had a dramatic effect on
productivity. Other than at a very local basis with net fisheries and
poaching, little can be done at a local management level.

Whilst all of these factors are in a rough order of significance items 117 5 are
probably equally the most important and in many ways are related. 57 7 are also
very important but will probably only have localised impacts in most cases. 8, 9
and 10 are related with 8 and 9 being the most important only because we have
no idea about the level of exploitation that is created by illegal fishing and the
true level of predation of ours stocks. 11 is very difficult to assess as we have no
data from before any of the introduced species came to the river. It is potentially
a bigger problem if other new species such as signal crayfish were to appear.
The biggest threat in this section would be the introduction of G. salaris which
would have a devastating effect. 12 and 13 may well be the most important of all
but extremely difficult to assess with the tools currently available to the Annan
DSFB.
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Table 3.2

Description of whether factors produce chronic, episodic, historical or emerging impacts

Factor
1. Over-grazing

2. Diffuse Pollution

3. Point Source Pollution
4. River Engineering

5. Obstructions

6. Industrial / construction
site pollution

7. Forestry Activities

8. Poaching

9.Predation

10. Fisheries Exploitation
11. Alien/ invasive species
Climate change

Sea Survival

Chronic and historical but probably increased gradually as a
concern over the last 40 or so years as live stock numbers have
increased.

Chronic and historical and will have been impacted greatly by
changes in agricultural, particularly the use of slatted barn systems
for store and dairy cattle which produces large volumes of slurry.
Chronic and episodic depending upon the source

Chronic, historical and episodic depending upon the type.

Chronic
Episodic and emerging (e.g. wind farm construction)

Chronic

Chronic and emerging (e.g. increasing exploitation of sea bass and
mullet with their associated by-catch of salmon and sea trout)
Chronic

Chronic

Chronic and emerging

Emerging

Chronic and Episodic, sea survival seems to fluctuate and not be
uniform over salmon and sea trout.
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4 Historical Management on the River Annan

The earliest records of fisheries management activities on the Annan stretch
back to the late nineteenth century when the principal activity was the
prosecution of the net fishery in the inner Solway. The Annan net fishery
stretched from the Lochar water all the way to Gretna (see map of 1884 below).
The stake nets alone numbered 30 ranges with 84 pockets. In addition to this
there were thriving
Haaf, Poke  and
Whammel  fisheries
actively pursuing
salmon throughout
the whole of the Inner
... Solway. There is little
o i . in the way of records
. - " that can tell us how
productive this fishery
was, but trains had be
put on at Carlisle to
take the fish away to
market, which
indicates that the
fishery was very
prolific.

MAP SHEWING SOLWAY FIRTH

The main management activities that were undertaken then were the prosecution
of poachers and thieves that would try and steal fish from the nets. Towards the
beginning of the twentieth century the rod fishery started to become more
important although many early records indicate that is was not very good and
that poaching was widespread and endemic. The main thrust of activity however
remained the operation of the net fishery, with nearly 100,000 fish being taken in
some years up to the 1920s. Another activity throughout this time was the
discussions about the viability of the Annan as a single Board with several
attempts to form a Solway Board comprising of the Annan, Esk and the Eden.
This was part of the 1923 Salmon and Freshwater Fisheries Act where the
powers to form a Solway Board were granted. The provisions were never taken
and the power was repealed in 1948. The Hunter report made a similar
observation in 1965 but again the idea was rejected.

Conservation measures did take place from time to time; in 1959 the season was
curtailed to finish at the end of October due to a concern in the lack of late
running fish. This was changed back in 1969 when it was felt that there was no
advantage to keeping the shortened season any longer. In addition various
reports were commissioned to look at obstacles in the river with a view of either
getting the removed or fish passes fitted. In particular the Water of Milk was a
concern along with Milnbie Caul. In general the main thrust of management
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activity was the reduction of poaching which appears to have been a far more
serious problem than it is now. The most shocking element appears to be the
frequency of poisoning events with Cymag (no longer produced) being the most
popular chemical. The profits from poaching could be considerable with, for
example,one confiscated fish being sold f
weekly wage was only £19.

In the late eighties and early nineties the Board became very active as a result of
activities and proposed activities on the river. The first of these was the proposed
impoundment of parts of the river to form a reservoir for the expansion of
Chapplecross Power Station. The Board, probably for the first time, elected to
move to the appointment of a scientific consultant, Dr David Solomon, to help to
defend the interests of the river. This resulted, in amongst other things, the first
catchment wide electrofishing surveys and also a small radio tracking
programme to determine the areas that were most important for salmon
spawning. The Board also asked for the opinion of Dr Solomon about the merits
of restocking the river. The opinion of Dr Solomon was that it was not required.
Despite this in the early 90s some 250,000 fry were stocked by the Barony
College in parts of the Kinnel and Ae. This stocking activity was short lived.

Another major civil project that caused major
problems and stimulated the Board into further
action was the construction of the M74 from Gretna
to Johnstonebridge. This project was very poorly
managed and created significant problems in the
Annan and Kirtle with large volumes of heavily
sedimented water discharging down the river at
regular intervals. A number of successful
prosecutions were brought against the contractors
with the example on the left resulting in a £10,000
fine. Unfortunately this did little good for the river as
the money just went to the exchequer! As a result
the Board started to form the opinion that a more
strategic way forward was needed with someone on
the ground available who was able to deal with
these issues and try and stop them happening in
the first place.

In 1993 the Annan Board became affiliated to what was then called the West
Galloway Fisheries Trust (now the Galloway Fisheries Trust). One of the first
major effects of this was the production of a habitat survey of the whole of the
river which identified where problems were. This would lead to the formation of

the Annands f i r st management plan in 1995.

plan was that there was a need for a member of staff to take forward the
recommendations and also the need to develop a funding package to implement
them. Galloway Fisheries Trust and one Board member in particular, David
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Rothwell, worked hard on this plan and a package of funding from the Roads
Directive (partly compensation for problems caused in the first phase of the M74
upgrade), Scottish Natural Heritage, European Development Fund (5b) and
BNFL. This secured the funds for a five year programme of habitat improvement
and secured a member of staff to deal with issues such as the new upgrade of
the M74 from Johnstonebridge to Beattock Summit.

In 1997 the appointment of the Environmental Manager was made. The primary
role of this job was to implement an ambitious habitat improvement programme,
to liaise with the Road Construction Company (M6JV), provide an educational
programme and to put in place scientific monitoring procedures.

In 1997 annual electrofishing surveys started which have continued more or less
interrupted since then. This work, whilst of little value in the first two or three
years, becomes increasingly valuable as time passes on.

- also began and close
liaison was almost
immediate with the Board
having an influence in such
things as culvert design
and water quality controls.
In general, although there
was some teething
problems at the beginning,
this  resulted in the

””“ | | ’ ,' ’ ‘ 7] The motorway construction

motorway being
. constructed in as
2 environmentally  friendly

way as possible, indeed in many respects it became a model for environmentally
sensitive road construction that is still used to this day. As a result of the
goodwill generated a number of impassable culverts were upgraded with fish
passes (example on the Cogries burn in the picture above) and significant
erosion control works were undertaken on parts of the Moffat water.

The habitat improvement programme
delivered something in the order of
45,000m of river bank fencing and
many bank improvements in areas of
unnatural instability with the use of ®
techniques such as log and Christmas
tree and rock revetments. The main
areas that work was carried out were in
the Kinnel Water, Moffat Water and the
Annan water. Some of this work had
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startling results as indicated in the chart below which shows the results of fencing
on parts of the Upper Kinnel. The work was carried out in 1999 so 1997 and
1999 can be regarded as pre works controls with 2000 and 2002 as post works
results.

The apparent success of the

habitat improvements model

for effecting  sustainable

fisheries management led to

/ the development of the HLF

and SNH funded Annan and

/ J—— Kirtle habitat improvement

o e scheme. This scheme is in

— A operation already and still has

- 18months to run and will

TS result in a further 40,000m of

— samanFn ——Trout Fry —Ticu Pt bankside fencing being
erected.

It should be noted that whilst the Board has been successful in effecting change
in the way that many parcels of land have been managed that this work could
only have been done with the support of the landowners and land managers in
the Annandale area. This level of support is essential and as we look forward it
must be maintained.

A new development in the work that the Board carries out is in the marketing of
the river. The Annan is an extremely accessible river with the majority of the
fisheries offering day tickets at prices that are affordable to all pockets. Through
the development of the FishAnnan website anglers can now easily access all of
these beats. It should be noted that this access is not just for salmon fishing as
the same facilities can also be used to purchase permits for coarse, trout and
grayling fisheries. An added advantage of the access that is created for anglers
is that there is a myriad of trials and tracks that any members of the public can
use for recreational walking.
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5 Management Strategies

5.1 Regulation

5.1.1 Reduce and Try and Eliminate Harmful River Engineering Where
Possible.

The preponderance of river engineering schemes in the Annan District is a
problem that has been difficult to control and regulate until recently. By working
closely with SEPA under the new Controlled Activities Regulations (CAR) the
number of new harmful river engineering works should reduce dramatically.
Areas that have already been damaged will be and are being tackled through the
Solway Area Advisory Group and River Basin Management Plan.

In addition to these regulatory powers the Board can also use provisions in
section 23 part 2 of the Salmon and Freshwater Fisheries (Consolidation)
(Scotland) Act 2003 which states that: (2) Any person who knowingly-

(a) injures or disturbs salmon spawn; or

(b) disturbs any spawning bed or any bank or shallow in which the spawn of
salmon may be,

shall be guilty of an offence.

When considering licensing activities under CAR, encourage SEPA to insist
electrofishing, invertebrate and habitat surveys are carried out before licensing
and afterwards to demonstrate that no ill effects have been caused and where
they have they should be addressed or mitigated against. The combination of
enforcing all these different sets of legislation should result in more sensitive river
engineering works.

Action Description Reactive or A Timescale
Proactive
51.1a. Work with SEPA, developers and engineers to = Reactive Ongoing

ensure that all engineering activity is carried
out in a sustainable way using the licensing
process.
5.1.1.b. Educate all potential developers on best Proactive Ongoing
practice. Develop best practice guides, in
conjunction with SEPA where applicable.
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5.1.2 Identify the Sources of Point-source and
Diffuse Pollution and Stop Them.

Point-source pollution problems are identified
through invertebrate and electrofishing surveys. In
serious cases complaints are made by Fisheries
Board staff or the public. The main regulatory power
lies with SEPA and therefore these issues must be
and are being tackled in partnership with this
organisation. By encouraging proprietors to join
organisations like Anglers Co-Operative Association
(ACA), the Board may be able to pursue the most
problematical through the civil courts which will act
as a disincentive to cause further problems. There is
good track record of this in England where the fear
of an action from the ACA acts as a greater deterrent

than the actions of regulatory bodies. Principally this is because to be found
guilty in criminal cases, apolluter6 s gui | t rhbayondtreasonabiealoubt.
In civil actions fault is determined on a balance of probabilities.

Action Description Reactl\_/e Of | Timescale
Proactive
512a Work_W|th SEPA to identify the sources of point Proactive Ongoing
pollution and ensure that they are acted upon.

Continue to develop and expand the use of . :
5.1.2.b 6quicko invertebrate & Proactive Ongoing
>1.2.¢ With serious cases seek redress through civil Reactive As

courts with assistance of ACA. necessary
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5.1.3 Identify and Remove All Manmade
Obstructions to Fish.

The dams and screens legislation in Scotland has
been largely superseded by CAR (although it is
' still in force). This means that all obstructions to
=S the free movement of fish need to be licensed.
2w .—é"";? SEPA can put conditions on licences and the

B o ===Es= Board will be consulted upon them. All of the
major obstructions to fish movement are known but there will be others on minor
burns (less than 2m wide) that are not known. SEPA certainly does not know
where they all are and needs to be informed as part of the river basin
management planning process. In the past, efforts were often made to remove
natural barriers to fish; in general this is now frowned upon as there is likely to be
populations of fish upstream which may be lost. This is particularly true in the
case of sea trout as there will be obstacles that sea trout can overcome but
salmon cannot. Removing the barrier may favour the salmon to the detriment of
the sea trout.

Action Description Reactive or | Timescale
Proactive
5.1.3.a Carry out further walkover surveys on all the Proactive Complete
minor burns to assess obstructions. all
walkovers
of all minor
burns by
2010.
5.1.3.b Ensure all obstructions are known by SEPA Proactive Complete
and are subject to controls under CAR where 2010
possible
5.1.3.c Ensure during licensing process that fish Reactive Ongoing

passage through structures is conditional for
granting the licences.

5.1.3.d Where obstructions are causing a problem and | Reactive As
owners are not co-operating seek redress necessary
through civil actions in severe cases
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5.1.4 Reduce the Amount of
Poaching Activity within the District

The provisions made in many sections of
the Salmon and Freshwater fisheries
(Consolidation) (Scotland) Act 2003 make
strong and enforceable regulations. In
addition the Annan DSFB can and does
use the provisions made in The Scotland
Act 1998 (Border Rivers) Order 1999 in the
Solway. Successful prosecutions have
been made using this with close liaison with
the Environment Agency enforcement teams.

In the main river one of the most obvious problems is the lack of protection that the
Annan suffers from by the repeal of the Solway Offences. Whilst this may be regarded
as a minor offence there is an issue of fairness as the majority of anglers buy permits
and contribute to the conservation of the fish within the river by doing so.
Notwithstanding legislative problems, the Board will continue to try and discourage
angling for freshwater fish and brown trout without permits whilst at the same time
lobbying hard for a change in the law. Another issue that is becoming increasingly
important is the development of a sea bass and mullet gill net fishery which does catch
an undisclosed number of salmonids by accident.

Other issues that have become apparent over the last few years include the capture of
gravid hen fish to extract the ova for bait and the use of this bait by a minority of anglers.
All poaching activities should be treated activities seriously and there is an opportunity
for multiagency approaches as many forms of poaching are indiscriminate and may
harm all forms of wild life, not just fish.
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5.1.4.a

5.14.b

5.14.c

5.1.4d

5.14.e

5.1.4f
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Description

Work with all neighbouring agencies to ensure
that enforcement of fisheries regulations is
robust.

Ensure all bailiffs are aware of their powers
and how to use them in an appropriate manner
through training

Lobby hard for changes in legislation regarding
the legality of fishing for freshwater fish without
a permit.

Work with agencies such as Sea Fisheries and
Solway Partnership to regulate the Sea Bass
fishery in the Solway using powers in the
Marine Bill

Continue to work with the Environment Agency
and pursue infringements of fisheries

legislation in the Solway with the powers
afforded by The Scotland Act 1998 (Border
Rivers) Order 1999

Further develop relationship with wildlife liaison
of ficers and tahdethes wi | ¢
agencies to ensure fisheries regulations are
taken seriously
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Proactive
and reactive
Proactive

Proactive

Proactive

Reactive

Proactive

Timescale

Ongoing

Ongoing

As soon as
a legislative
window
becomes
apparent
Process
started,
meetings
will be held
in early
2009 to
progress
Ongoing

Ongoing
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5.2 Bio-security

Bio-security is a broad theme that covers everything from disease to invasive
species. Scotlanddés natural fr enpdvesisheder f auna
due both to Br iislandand m Westeta Saotkand adse taatime lack
of historic land (and river) links with mainland Europe. The most naturally diverse
part of the British Isles would be the south eastern areas of England as there
would have been freshwater links via the Rhine which will have allowed ingress
of freshwater species. The impoverished nature of Western Scotlandd satural
diversity does not mean that bio-diversity is poor but it does mean that many
species are vulnerable to the effects of competition, parasites or disease from
organisms that they have not co-evolved with. Maintaining, as much as possible,
the status quo of our current natural biota is therefore highly desirable if we wish
to have natural abundance. Unfortunately there is a small band of anglers who,
for entirely selfish reasons, believe that introductions of new species to a
catchment are a good idea. This is emphatically not the case as all introductions
have an impact and none are ever passive. Within a river there are a myriad of
habitat types which are fully utilised by fish. Sometimes a species of fish will
thrive in a habitat that would be regarded as suboptimal. If a species is
introduced that finds the same habitat optimal or the fish species is predatory
severe damage will be caused. An example of this within the catchment was the
extinction of vendace in Mill Loch where the introduction of roach by anglers was
one of the contributing factors. The two most common reasons for any wildlife to
be pushed towards extinction is the introduction of alien species and habitat loss
(WWF).
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5.2.1 Protect Against Pathogens and Parasites

The most significant danger to salmon, and as a result
all fisheries on the Annan, is from the parasite
Gyrodactylus salaris. The mortality rate amongst the
salmon would be in the order of 85% plus and the only
cure is to kill all the fish in the river. The results of this
are too disastrous to contemplate and so the only solution is to ensure that, as
far as is practicably possible, the parasite is kept out. The main risk is from direct
fish transfers but there are also other risks from anglers and canoeists who have
been in GS areas.

Although not as dangerous to wild fish, other notifiable disease pathogens such
as Viral Haemorrhagic Septicaemia (VHS) could be devastating for the
aquaculture industry and stimulate partial or total river closures until the outbreak
is brought under control. Other diseases may have strains which are exotic to the
Annan fish and may cause problems in wild fish under extraordinary conditions
such as very low flow with high temperatures and also high numbers of fish
trapped in small sections of the river. In these conditions fish are under stress
and open to a wide range of diseases such as furunculosis which is caused by
the bacterium Aeromonas salmonicida.

Action Description Reactlye OF | Timescale
Proactive
Ensure sufficient literature in the way of

signage is available to all anglers so they are

L aware of what to do to ensure that they can ACLEIT Clgaling
maintain a disease and parasite free fishery
Endeavour to provide disinfection points at all Have
the popular angling access points on the river. disinfection
5.2.1.b Ensure that people are available to ensure Proactive points
disinfectants are routinely renewed and old completed
disinfectant is properly disposed of by Jun 2009
52.1c Organise regular seminars for owners and SUERTTE
; . years
apglers to attend anq relnfqrce the message of Proactive starting
bio-security and GS in particular 2009
Working with other fisheries organisations try
5.2.1.d and maintain a frequent press presence of the | Proactive Annually

GS issue

NB note that all measures in this section are proactive, reactive measures would
mean that it is too late.
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5.2.2 Protect Against Alien Invertebrates

The North  American signal  crayfish
Pacifastacus leniusculus was first introduced to
England and Wales through fish farms around
20 years ago. It was first noted in Scotland in
! ’ the nearby River Dee in Galloway in 1995.
l»\‘ 3 : They are also present on the upper Clyde and
the Tweed so the Annan is at a high risk of colonisation.

The signal crayfish feeds largely on small fish, fish eggs and other invertebrates
and is known to cause severe damage to stream ecosystems. Preliminary
studies by FRS have shown that these crayfish exclude juvenile salmon from
shelters during winter. This behaviour would increase the vulnerability of wild
salmon to predators (Marlab website). In addition, the species digs burrows up to
three feet long in riverbanks to lay its eggs. At times of increased flooding the
burrows are increasingly causing river banks to collapse.

An intensive trapping programme is has being undertaken in the Annan
catchment with support from FRS. As yet there have been no crayfish trapped
and long may this continue. However, although there have been reliable
sightings of the species in the area, the lack of captures so far would suggest
that it is not yet distributed in great numbers or that the populations did not
succeed in breeding.

Reactive or

. Timescale
Proactive

Action Description

Continue with monitoring & trapping
programme

5.2.2.a Proactive Ongoing

5.2.2.b Education, e.g. provide leaflets for public Proactive Ongoing
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e 5.2.3 Protect Against Alien Fish Species

The natural biodiversity of the Annan catchment is
already compromised by introductions of
numerous fish species over the last century or so.
Many of these fish have naturalised and as such
have integrated themselves into the river and
attempted removal would be counter-productive
on two fronts:

1. The damage caused to native fish during the removal would be
unpalatable.

2. Some of the introduced species now have economically and socially
important fisheries developed around them.

Under provisions made in section 33a of the Aquaculture and Fisheries
(Scotland) Act 2007 the introduction of fish into inland waters will be an
offence unless licensed. Also in provisions made in the Aquaculture and
Fisheries (Scotland) Act 2007 an amendment was made to the Salmon and
Freshwater Fisheries (Consolidation) (Scotland) Act 2003 section 4
subsection 2 which made the use of live vertebrates illegal. This bans the use
of live baits which was common practice amongst pike and some trout
anglers. The release of live baits after fishing was commonplace and has
been a regular method for alien species to enter new waters. These
provisions will help us to maintain the fish communities as they currently are.

Action Description Reactlye OF | Timescale
Proactive

Ensure that all stocking of fish into any
watercourses within the Annan District are
species which are native or long term
naturalised to not only that watercourse but to
that area of the river. Liaise with FRS to ensure
this is the case and encourage enforcement
action on any individuals that can be seen to
be involved with illegal transfers.
Ensure live baiting measures are firmly
enforced
By the development of innovative monitoring
techniques, continually check the species :

e . : Proactive
composition in the river and associated waters and Annual
so that an early warning system can be . monitoring

: Reactive

developed for the presence of new species
and the appropriate action taken
Through education make anglers aware of the
dangers of introductions and encourage the
reporting of captures of novel fish to the Board,
preferably with carcasses for identification

5.2.3.a Proactive Ongoing

5.2.3.b Proactive Ongoing

5.2.3.c

Seminar on
Proactive aliens
spring 2009

5.2.3d
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5.2.4 Protect Against Alien Mammals

The only alien mammal that has been found to have
an effect on the fishery is the North American mink.
This species escaped from or was released from fur
farms. Colonisation of most of the UK has been fairly
rapid. The mink is a generalist predator that can
cause serious damage to wildlife including fish.
Significant damage may be caused at certain key

' ' times with trout in small burns probably more
vulnerable than salmon. Mink are also partly responsible (along with habitat loss)
for the major losses in water vole populations over the last few decades. Water
voles are now the fastest declining mammal species in the UK. The Annan
catchment does have a few refuge populations of this mammal remaining and
they are worthy of mention in a fisheries management plan as improving the
habitat and reducing the predation for water voles will have effects on fish
populations.

Action Description Reactlye OF | Timescale
Proactive
Develop sustainable methods of mink
5.2.4.a control/eradication with partners such as Game Proactive 2009 - 2012

conservancy, SNH etc
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' 5.2.5 Protect Against Alien Flora

Japanese knotweed Fallopia japonica var
japonica was introduced into the UK as an
ornamental garden plant in the mid-nineteenth
century. It has since spread across the UK,
particularly along watercourses, transport routes
and infested waste areas.

The spread and high regeneration rates of the
plant have serious |mpI|cat|ons for dispersal by both natural and human means.
In river catchments, fragments of rhizomes or cut stems that are washed into
watercourses under high water flows can form new plants downstream. Fly-
tipping garden waste that contains stem or rhizome fragments, using
contaminated topsoil and transporting soil from infested sites during construction
works are the main ways that people spread the plant (Environment Agency
website).

The vigorous growth of Japanese knotweed means it out-competes less resilient
native species of plant on watercourses. Control or eradication is difficult as the
plant can regenerate from cut stems and tiny pieces of rhizome. If you are
dealing with an isolated patch then constant pulling or cutting of the stems should
work by exhausting the rhizomes, but this may take several years. Any cut
material should be gathered up and placed on plastic sheeting to dry out until all
signs of life have gone. Digging out the rhizome is not recommended on a large
scale as it produces too many fragments. Larger areas require repeated
herbicide treatment. Combined with controlled digging over, this can be very
effective. Close to watercourses, the only two herbicides that can be used are
approved formulations of glyphosate or 2,4-D amine. The rhizome (underground
stems), stems (above ground growth) and soils in which the plant grew must be
taken to a landfill site. Dead stems may be left to rot down (DGS website).

Himalayan or Indian balsam Impatiens
glandulifera was introduced to Britain in
1839, but escaped from gardens and
rapidly colonised riverbanks and areas
of damp ground. Himalayan balsam
grows in dense stands that suppress the
growth of native grasses and other flora.
In the autumn, the plants die back,
leaving the banks bare of vegetation
and vulnerable to erosion (Environment
Agency website).
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Control measures should aim to prevent flowering and if this is achieved before
seeds are set, eradication is possible in two to three years. Again, glyphosate or
2,4-D amine may be used. The best results are achieved while the plant is
actively growing in early spring. Other recognised methods of control are cutting,
pulling and grazing by livestock.

The RADSFB has undertaken an extensive survey of both the above species
supported by SEPA, Dumfries & Galloway Council and Solway Heritage.
Examples of the extent of invasion of these species in the Annan catchment are
shown in Figure 4.2.1. At present it would appear that the control of Himalayan
balsam would be far too extensive and costly to be attempted by the Board,
however, a programme of control for Japanese knotweed may be possible with
financial support.

Action Description Reactlye OF | Timescale
Proactive

Continue to monitor the presence of invasive

5.2.5.a . Proactive Ongoing
plant species
Develop strategy for control of invasive plant Complete
595D species. Liase with farmers and landowners to Proactive end 2009
T discuss possible methodology for control of
invasive plant species
525 Educate the public on the dangers of invasive Proactive Ongoing

plant species
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Figure 5.2.1

Examples of the extent of the distribution of a) Japanese Knotweed and b) Himalayan Balsam
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