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1.0

Introduction

This report is the output of a site visit to the River Wear, undertaken
by Gareth Pedley of the Wild Trout Trust. The visit was initiated to
advise Bishop Auckland District Angling Association (BADAA) on
upcoming river management works to ensure that they achieve the
goal of improving wild fish populations of the river.
Normal convention is applied throughout this report with respect to
bank identification, i.e. the banks are designated left bank (LB) or
right bank (RB) whilst looking downstream. Upstream and
downstream references are often abbreviated to U/S and D/S,
respectively, for convenience. The Ordnance Survey National Grid
Reference system is used for identifying locations. This report covers
observations made on the day of the visit and discusses the rationale
behind maintaining a wild trout fishery and concentrating upon
maintaining optimal habitat for wild fish, rather than stocking.
Table 1. Overview of the waterbody details for the sections of river visited

Waterbody details Upper Section

River

Wear

Waterbody Name

Wear from Gaunless to Browney

Waterbody ID

GB103024077464

Management Catchment

Wear Lower and Estuary

River Basin District

Northumbria

Current Ecological Quality

Moderate (‘Good’ for Invertebrates and ‘High’ for Macrophytes
and Phytobenthos). Is a ‘Heavily Modified’ Waterbody.

U/S Grid Ref of reach inspected

NZ 21406 30708

D/S Grid Ref of reach inspected

NZ 20913 32461

Length of river inspected (km)

3

(http://environment.data.gov.uk/catchment-planning/WaterBody/GB103024077464)

Under the Water Framework Directive (WFD) classification, most of
the ecological and chemical parameters for the waterbody have been
scored as ‘good’ or ‘high’. However, the drop to a ‘moderate’ score
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for specific pollutants and hazardous substances drops the
classification to ‘moderate’. This is likely due to the input of the River
Gaunless which introduces a significant amount of ‘mine water’ to the
wear.

2.0

Catchment / Fishery Overview

The River Wear supports a mixed fishery, prized for both its resident
trout (Salmo trutta) and grayling (Thymallus thymallus), and its
migratory salmonid fishing, for sea trout (Salmo trutta) and salmon
(Salmo salar). The river also holds good numbers of coarse fish,
particularly chub (Leuciscus cephalus) and barbel (Barbus barbus),
some of which now reach specimen sizes but are considered a
nuisance by many game anglers.
A previous report with more details about BADAA and the association
waters, conducted by Dr. Tim Jacklin of the Wild Trout trust in 2008,
can be found on the WTT website (http://www.wildtrout.org/av/riverwear-co-durham). One significant development in the management
of BADAA waters since that report is the cessation of stocking, with
all river sections now managed as a wild fishery. This is in line with
many other clubs around the country where the realisation has been
made that that the cost of stocking and impacts upon wild fish
populations far outweigh any benefit.

3.0

Habitat Assessment
3.1

Auckland Castle Beat – Jocks Bridge to Vinovium

Most rivers around the country are subject to a long history of channel
maintenance going back hundreds of years which, on the Wear, can
be traced back as far as Roman times. This long history of human
interference has shaped the river now present today, with significant
impacts from dredging and realignment that has left the channel
significantly over-capacity in many areas and lacking features for long
sections throughout the reach (Photos 1, 2 & 3).
Parts of these areas do currently provide good fish holding water, but
uniformity of the channel also leads to uniform sediment deposition
across the bed once beyond the influence of the faster riffles and
pinch points at the neck of the pool; this, in turn, results in uniform
shallowing of the pools over time. The long sections with slow flows
are also often less productive for fishing than areas with greater flow
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diversity. These unnaturally over-capacity, slow areas are also likely
to be one of the reasons that coarse fish thrive so far up the
catchment. The paucity of coarse sediment transport downstream
through many areas of the system (often impounded by weirs or
retained within other over-capacity sections) can mean that the pool
shallowing is a slow process, but it will be occurring in many areas,
including the Auckland Castle Beat, over time.
The reduced sediment supply and presence of bedrock exposures also
reduces the rivers capacity to naturally adjust its channel dimensions
(narrow) and rectify the past deterioration. This is a significant impact
as narrower ‘pinch points’ are required within the channel to
accelerate flows and naturally create deeper pool areas that are then
maintained by river flows, unlike weirs and dredged areas which
naturally fill with bed material over time. The narrower points where
deeper pool and runs are scoured are also often the areas in which
flow-loving fish species like salmon and trout will lie up, particularly
in warmer temperatures and low flows when low oxygen levels
become more of an issue. In contrast, the wider, slower areas favour
coarse fish species.

Photo 1. Looking upstream at a long over-wide section that will be shallowing on the inside
of the bend (far bank) over time. This shallowing helps to maintain the flows and depth of
the run along the true RB (near bank). The open area along the far bank could be enhanced
by planting of willow whips to create more cover and reduce channel capacity (red
outlines).
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Photo 2. Looking upstream at the long, over-capacity channel section around the bend of
the Salmon Pool. This provides some good fish holding water, but would benefit from
natural narrowing in discrete areas to create accelerate flows.

Photo 3. Vinovium Pool – good fish holding water in the deeper areas (far bank) that can be
maintained by encouraging deposition to occur in the true RB margin (foreground), rather
than uniformly across the channel and by laying the willow into the channel to increase
flow diversity and cover (as demonstrated by red outline). Natural channel narrowing will
help to accelerate flows through the slower areas of the pool, improving fishing prospects.
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The current situation is not all bad, however, as the sediments that
are moving through the reach provide a positive impact upon the
channel morphology (dimensions). Where present, sediment
deposition is helping to narrow the channel and accelerate flows,
maintaining deeper runs through scouring, and increasing the depth
of water on riffles that will also assist fish movement through those
sections in lower and medium flows. Accelerated flows within the
channel also help to maintain the bed free from fine sediment and
algae which improves the substrate habitat for many beneficial
invertebrate species and ensures there is sufficient flow velocity and
oxygenation in low water conditions for salmonids.
Beneficial, natural narrowing is evident in many areas throughout the
reach, where accumulations of gravels form along the river margins,
on the inside of bends, and around trailing vegetation/large woody
debris (LWD). This is well demonstrated at Haystacks, where the
faster run at the upstream end, along the far bank, is created by the
gravel bar (Photo 4). Similarly, the gravel bar along the true RB at
the upstream end of Vinovium (Photo 5) helps to narrow the channel,
re-energising flows before the long, wide pool section downstream.
In shallower sections, like the area around Birtley Cottage, gravel
accumulations along the left bank help to maintain the depth of the
riffle sections and, if retained, will over time help to form deeper run
areas. The willow along this section is greatly assisting the gravel
accumulation, while also providing valuable cover along the river
margin. Further upstream, around the Salmon Pool area, willow trees
are also assisting the narrowing process by retaining much finer
sediment that has now already become part of the new bank line.
Given time, this will narrow further, providing areas of increased
velocity in the pool, better fish lies and better fishing prospects.
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Photo 4. Gravel bar at the upstream end of Haystacks (red arrow) which provides valuable
channel narrowing and creates a valuable run along the far bank. This will be particularly
beneficial as low summer flows start to take effect. Willow whips could also be planted
along the far bank to produce shrubs that would improve low cover and fish holding
potential.

Photo 5. Gravel bar narrowing the upstream end of Vinovium. This provides valuable flow
acceleration and helps to maintain the depth of the neck of Vinovium Pool. The trailing
willow on the far bank also helps to accentuate this effect and provides valuable low cover.
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Photo 6. In the foreground (red arrow) and background (blue arrow) valuable gravel bars
have formed, assisted by willow shrubs encroaching into the channel and dissipating flow
energy in the margin to increase the volume of material deposited by the river. These
gravel bars accelerate flows which scour the bed clean and maintain depth of the riffles.

Photo 6. Willow shrubs assisting the accumulation of fine sediment in the river margin
along the tail end of the Salmon Pool. Providing this narrowing is allowed to continue it will
provide valuable flow acceleration through the sluggish areas. The beneficial effect could
even be accentuated by laying some of the stems down into the channel.

7

Along the deeper pool areas and over-capacity channel sections,
slumped and trailing willows provide valuable natural narrowing
function by taking up some of the excess channel capacity (Photos 7
& 8), particularly the large crack willow (Salix fragilis). They provide
very important cover that will hold fish in those areas that would
otherwise be uninhabited; this is as true for salmon and sea-trout as
for resident trout, all of which can be held in greater numbers within
a pool where there is an abundance of cover. Shade also allows them
to lie comfortably, out of direct sunlight and provides security from
predators.
On many rivers, much of the trailing and low cover (particularly
collapsed willow) is removed to ‘tidy up’ the river and (theoretically)
improve access to the fish; however, this should be avoided at all
costs. If the fish are holding in an area because of the cover their
numbers will invariably be reduced by removing it.
The importance of cover is not only for shade and immediate fish
holding (providing them with security and a bolt-hole), but also for
predator evasion, and this applies for all life stages. Rough, untidy
river margins with lots of in-channel structure provide important
habitat in which fish of all sizes can evade predators. Fish are far
more able to penetrate dense woody structure than predators when
being pursued, allowing them to put distance between themselves
and the predator and for more fish to escape. Research has shown
that reducing the efficiency of predators in this way can reduce the
number of fish taken and is ultimately likely to encourage them to
hunt elsewhere, where food is easier to catch.
In-channel structure (like willows and LWD) also provides important
flow dissipation and areas of slacker water; this can reduce bank
erosion and facilitates the desirable channel narrowing effect as
sediments are deposited and accumulate within the structure. The
structure also provides resting areas for fish of all sizes and refuge
from high flows; something that can be vital for retaining juvenile fish
within high velocity areas of upland rivers.
The Auckland Castle Beat currently has a healthy array of LWD and
trailing willow structure within the channel and this is something that
should be preserved. It is very tempting to remove some of this
material as it looks untidy or accumulates litter, but this is a very
small price to pay for the immeasurable benefits it provides within a
reach.
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Photo 7. Over-capacity channel section that is greatly enhanced by collapsed willow, both
living and LWD. Without this structure, what little flow there is would be reduced, which,
along with the loss of cover would reduce the fish holding capacity– there would be less of
a feature to fish to and less fish holding there! Ideally this type of structure should be
encouraged further into the channel to provide a greater pinch-point and improve flows.

Photo 8. Excellent fish holding cover on the Salmon Pool that also provides a great bolt hole
in which to evade predators. This will also help to accumulate sediment along the bank line
and help produce a channel narrowing effect over time.
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Similar to the situation with in-channel structure, the margin of
diverse herbaceous vegetation along the river is also very important.
This fringe provides cover and shelter for juvenile fish in the shallower
and slacker areas, while providing valuable protection to the banks
through its foliage and root structure within the bank. The immediate
marginal fringe is the greatest value area as the transitional area
between the bank and the water has the greatest diversity of habitat
which supports stages of many aquatic and terrestrial invertebrate
lifecycles. It is very valuable for small mammals and birds, and for all
of these reasons it is important to leave as large an undisturbed
marginal fringe as possible when cutting access tracks.
The practice of fringing or cutting paths only a metre or so back from
the river is bad practice and greatly deteriorates the value of the
marginal area. It is far better to set the path well back from the
watercourse to preserve a good healthy river margin that will protect
the banks from erosion and support a healthier ecosystem of wildlife.
Anglers will also benefit as they can utilise the track without spooking
fish by being too close to the river as they walk along the banks. To
enter the river, short tracks can be cut straight down to the river from
the main track and provide easy access points.
During the visit, stone turning and cursory inspection, along with
observation of numerous airborne invertebrates (aquatic and
terrestrial), revealed relatively healthy invertebrate assemblages are
present along the river and are more than capable of supporting wild
fish populations. These too will benefit from the retention of LWD in
which they live and feed, and from the improved flows and sorted
sediments that a more variable channel with diverse flow
characteristics supports.
A major potential issue was noted with the sewage works discharge,
where a large plume of discoloured water emanating from the works
extends for several hundred metres downstream. This is
accompanied by significant accumulations sewage fungus over a
large area of river bed immediately downstream of the discharge
(Photo 9). This was reported to the Environment Agency pollution
hotline (Tel No. - 0800 80 70 60), as a potential issue to be
investigated. Any such occurrences should be reported as soon as
possible and can be kept anonymous if required.
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Photo 9. Sewage fungus on the river bed downstream of the sewage works discharge.

Recommendations
3.2

Access tracks

It is recommended that when access tracks are created along the
river bank they are set well back from the river’s edge (3-5metres
minimum) to preserve the valuable marginal habitat along the river
and maintain bank stability. It will also reduce the chances of anglers
disturbing the waters for fishing as they access the river. It would
then simply be a case of creating small connecting tracks from the
main access track to the river.

3.3

Tree Work
3.3.1

Maintenance

It is very fortunate that, on BADAA waters, very little management
of bankside trees and LWD has been undertaken recently. Far from
being neglect of the river, this has actually preserved vital cover,
bank protection and shade, and greatly enhances the habitat and fish
holding capacity of the river. The result is that, currently, there are
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likely to be a greater number of fish present than there would be if
the structure wasn’t there or if it is removed or pruned/’tidied up’.
The structure within the channel is also helping to reinstate more of
the natural channel features (gravel bars, pinch points and general
restoration of more natural channel dimensions) that will further
enhance habitats in the future – if left to do so and not removed.
It would be a significant step backwards to remove or alter the
valuable LWD and trailing willows already present, simply to aid
angler access and casting, as the end result would be a negative
impact upon fish stocks; far better to have slightly tricky access to
more fish and better fishing. To this end, it is recommended that
additional trees are planted in open sections of the river and more of
the existing trees are hinged/laid into the channel at strategic points,
particularly where their introduction to the channel will facilitate
sediment deposition or help to accelerate flows on slower overcapacity channel sections.
3.3.2

Laying/hinging

Where mature trees are present, pliable species such as hazel
(Corylus avellana), elm (Ulmus minor var. vulgaris), hawthorn
(Crataegus monogyna) and goat willow (Salix caprea), but in
particular crack willow (Salix fragilis) should be laid into the channel
at 30O or less to the bank. Laying trees replicates the natural process
which occurs as tree limbs grow out over the river and break/fall into
the watercourse and creates additional habitat so that more fish can
be held within a reach. Similar treatment can also be carried out upon
smaller shrubs, to train them down onto/into the water and create
additional fish holding habitat. Undertaking many small habitat
enhancements such as these will further increase the river’s fish
carrying capacity and overall productivity.
The process involves cutting part way through the stem/trunk, a little
at a time (like laying a hawthorn hedge), until it can be forced over
into the channel (Photos 10 & 11). The depth of the cut should be
limited to only that which is required to bend the limb over, as this
will retain maximum strength in the hinge and maintain the health of
the tree/shrub. Alternatively, on smaller shrubs cutting the
stem/trunk at a very shallow angle and then putting an axe blade into
the cut and hitting it with a hammer can also help the laying while
retaining a good strong hinge.
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Photograph 10. Hinged willow.

Photograph 11. Hinged hazel.
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3.3.3

Planting

Planting is recommended wherever there is a lack of low cover and
structure along the river margins, e.g. downstream of Jock’s Bridge
(Photo 1) and Haystacks (Photo 4), and particularly where banks are
eroding. Most native deciduous species would be beneficial but willow
is by far the easiest to transplant and manipulate.
The quickest and easiest way of planting is with willow, by pushing
short sections of willow whip into the ground. This can be undertaken
at any time of the year, but will have the greatest success if
undertaken within the dormant season, shortly before spring growth
begins (ideally late Jan-March). Whips should be planted into soft,
moist earth/sediment so that there is a greater length within the
ground than out of it, to minimise the distance that water has to be
transported up the stem; 30-60cm of whip protruding from the
ground is sufficient. Again here, tidy is not best. Planting the whips
on an angle over the water will encourage the beneficial growth over
the river and also allow water to be transported up the stem more
readily and help to prevent it from drying out and dying.

4.0

Japanese Knotweed

Japanese knotweed was noted along the river bank, just downstream
of the sewage treatment works at NGR: NZ2044431795 (Photo 12).
It is strongly recommended that this is treated by qualified, licenced
personnel, to prevent its spread. Wear Rivers Trust may be able to
assist with this task.

Photo 12. Japanese knotweed, just downstream of the sewage treatment works.
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4.1

Fish stock management

The decision to stop stocking BADAA waters on the River Wear is to
be highly commended, especially considering the strong pro-stocking
lobbying that goes on in the area. The Wear is a large, dynamic river
with plenty of scope for wild fish production, something already
apparent by the good numbers of resident and migratory fish it
supports. Sympathetic, hands-off management of the habitats, with
a small amount of habitat improvement (rather than angler access
improvements) will only serve to strengthen fish stocks and improve
the rivers fish populations.
The native trout populations of Britain possess great genetic
diversity,
making
them
amazingly
resilient
to
changing
environmental conditions and able to continually adapt to a wide
range of habitats and environmental conditions. This enabled them
to thrive in our rivers since the last ice age (without human
interference) and they should continue to do so in the future if we
can limit our impact upon them and their habitats.
However, in the latter part of this period (last 50-200 years), the
human impact upon those fish populations has increased
exponentially, with major issues arising from industrial pollution, the
way in which we manage riparian land (e.g. significant intensification
of agriculture) and how we manage rivers (e.g. dredging to increase
flood conveyance, and denuding vital habitat to reduce perceived
flood risk or to ease angler access to rivers). All of these factors have
a significant detrimental impact on the wild fish populations that
rivers can support. To compound the habitat-related issues, direct
interference with wild fish populations also increased, with large
numbers of hatchery fish introduced to rivers.
Stocked fish (both diploid and triploid), are affected by domestication
and unnatural selection, even within one generation in the hatchery
(so this includes fish from wild brood-stock schemes). Having grown
and survived in an unnatural captive environment (concrete raceway,
earth pond or tank) they are poorly adapted for the very different
conditions of a natural river. Adaptation to a farm environment is
cumulative, with the wild traits (genetic diversity and behaviours),
and survival rates in the wild decreasing with each generation in
captivity. The forced mating that occurs in a hatchery also bypasses
vital chemical and visual aspects of wild selection that exist to ensure
mate compatibility and maximise the fitness of wild fish.
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It’s a ‘catch 22’ situation: if stocked fish don’t survive long enough to
reproduce in the wild, or are infertile (triploids), they are just an
additional impact upon the ecosystem (as the river only has a limited
amount of food and space); if they do survive long enough to breed
then they have the potential to suppress wild fish production through
‘hybridisation’, as their offspring (including crosses with wild fish)
have much poorer survival than the native, wild fish. Well managed,
natural river habitats (without stocking) have a far greater capacity
to produce and support healthy fish populations, at all life stages.
From emerging out of the gravel, wild trout disperse throughout the
available habitat to find territories appropriate to their individual size
and dominance. They constantly compete to maintain a “pecking
order” which ensures the dominant fish maintain priority over the
best lies, where drifting food is the easiest to intercept for the least
energy expenditure. They will remain there (often for years in the
case of a large, dominant fish) until displaced by another more
dominant individual or until they die (or are killed).
This natural process ensures that the available habitat is always
utilised to best effect and the river holds the optimal number of fish,
naturally. As salmonid survival is density dependant, the greater the
habitat variation and abundance (cover, in-channel structure and flow
diversity), the greater the number of trout that will survive each year
and the more fish a reach can hold. For this reason, maximising the
occurrence of those features and avoiding unnecessary
tidying/pruning ensures that the river holds the maximum number of
fish possible under the given conditions (something that is not
possible through stocking).
In contrast to wild fish, stocked fish are often transient and select
less energy-efficient lies; they therefore lose condition and tend to
leave or die within a few months (sometimes weeks) of being
stocked. In the meantime however, they cause increased competition
and potentially displace the wild fish.
It must be remembered that even without stocking, the river will be
naturally re-stocked. Wild trout spawning and recruitment means
that new fish are produced within, and enter into a river section each
year for anglers to catch. The naïve fish may often be the smaller
ones, but the overall greater population will provide sport for all sizes
of fish. (N.B. Introducing stocked fish can easily disrupt this
balance - e.g. the habitat required for five 0.5kg stocked fish
may have originally supported many more wild fish, in a range
of sizes from parr upwards)
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Although it may appear counterintuitive, for all of the above reasons,
stocking can often lead to less fish within a river by suppressing the
wild population (particularly if undertaken year upon year) whereas
wild fisheries have the potential to support much greater overall fish
populations. Consequently, many angling clubs actually report
increased catches after ceasing stocking as demonstrated by the
ever-increasing number of case studies that on the WTT website link
- www.wildtrout.org/content/trout-stocking).
There is also an excellent video produced by Wild Fish Conservancy
North West that documents how Montana stopped stocking and
greatly
increased
fish
numbers
in
the
rivers
–
(www.youtube.com/watch?v=U_rjouN65-Q&app=desktop)
To further safeguard natural fish stocks, increased promotion of catch
and release fishing is also advisable, for both resident and migratory
stocks. This need not be mandatory but will greatly assist in
preserving valuable wild spawning stock and improving natural trout
production. Consider the fact that the larger fish caught possess the
characteristics necessary to survive well in the wild and, if these fish
are returned, they have a good chance of attaining even larger size
and further enhancing angling opportunities. On fisheries where a
very high percentage or complete catch and release is practiced the
results are often staggering, with fish produced way in excess of the
sizes expected; however, this cannot be achieved if the fish are killed
before they have had time to attain their maximum potential size.
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5.0

Making it Happen

WTT may be able to offer further assistance such as:






WTT Project Proposal
o Further to this report, the WTT can devise a more detailed
project proposal report. This would usually detail the next
steps to take and highlighting specific areas for work,
with the report forming part of a land drainage consent
application.
WTT Practical Visit
o Where recipients are in need of assistance to carry out
the kind of improvements highlighted in an advisory visit
report, there is the possibility of WTT staff conducting a
practical visit. This would consist of 1-3 days work, with
a WTT Conservation Officer teaming up with interested
parties to demonstrate the habitat enhancement
methods described above. The recipient would be asked
to contribute only to reasonable travel and subsistence
costs of the WTT Officer. This service is in high demand
and so may not always be possible.
WTT Fundraising advice
o Help and advice on how to raise funds for habitat
improvement work can be found on the WTT website –
www.wildtrout.org/content/project-funding

The WTT officer responsible for fundraising advice is Denise Ashton:
dashton@wildtrout.org
In addition, the WTT website library has a wide range of free materials
in video and PDF format on habitat management and improvement:
www.wildtrout.org/content/index
We have also produced a 70 minute DVD called ‘Rivers: Working for
Wild Trout’ which graphically illustrates the challenges of managing
river habitat for wild trout, with examples of good and poor habitat
and practical demonstrations of habitat improvement. Additional
sections of film cover key topics in greater depth, such as woody
debris, enhancing fish stocks and managing invasive species.

The DVD is available to buy for £10.00 from our website shop
www.wildtrout.org/product/rivers-working-wild-trout-dvd-0
or by calling the WTT office on 02392 570985.
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7.0

Disclaimer

This report is produced for guidance only; no liability or responsibility
for any loss or damage can be accepted by the Wild Trout Trust as a
result of any other person, company or organisation acting, or
refraining from acting, upon guidance made in this report.
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