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1. INTRODUCTON

The eastern half of the Tay district mainly consists of arable farmland and some built up
area. As a consequence, the watercourses in that catchment have long been impacted
by human activities such as damming for mills, channel realignment, drainage and diffuse
pollution.

Despite the existence of such impacts, most of the recent fisheries management interest
in the Tay district has concentrated on the upland part of the Tay catchment because that
is where most of the spring salmon are produced. Many of the subcatchments in the
lowland area have never even been subject to the simplest of walk over surveys.

However, when the Tay District Fisheries Management Plan was being produced in
2008/09 potential obstructions to fish migration and riparian habitat issues were identified
as far as possible from aerial photographs available on the internet (e.g.
www.getmapping.co.uk and google earth). While the predominant land use in the lowland
area is arable farming, even this crude information did reveal significant areas where
damaging levels of riparian grazing appeared to occur and that overshading by trees may
be an issue in some tributaries.

Therefore, in order to redress this balance andtofi g r octumwt ho i nf or mati on fr |
photography, a walk-over survey of the eastern district commenced during the winter of

2009/10. The findings of this survey are now presented and this will, in turn, lead to the

development of fisheries habitat improvement projects in this area.

2. METHODS

The objective was to perform a simple survey, covering as much length of stream as
possible in as short a time as possible while picking up key features which are important
in terms of salmon and trout habitat.

The survey was undertaken by bailiff staff from the Tay District Salmon Fisheries Board
and the following simple protocol was adopted.

1 Each stream was walked from its confluence with a larger river until it was
deemed likely to be too small to be used by adult salmon.
1 On walking along a stream, surveyors used their own discretion to split the
stream into units of uniform habitat (in effect this meant creating a split at each
point where the stream habitat changed markedly).
9 For each unit so defined estimates of the following were made:
0 the approximate mean channel width
o % of water depth | ess than 15 c¢cm deep (co
0 %ofwaterdepth bet ween 15cm and 30 c¢cm deep (con
depth)
% of water depth over 30cm deep (consider
% of eroding bank
% of draping bankside cover
% of sand / silt substrate
% of gravel substrate
% of pebble substrate

OO0OO0OO0OO0Oo


http://www.getmapping.co.uk/

0 % of cobble substrate
0 Bankside vegetation and land use recorded.
1 Photographs were taken in each unit.

The intention was then to produce simple indices of the quality of the habitat for different
lifestages of salmonid fish and in turn to identify the main issues likely to be limiting fish
production. This was done as follows.

Each stream was split up into its respective AfAu
proportion of its area made up of the three different depth ranges 7 ie. ifr yo dept h
(<15cmr o0 fdapdthc n)l5and Aadul t t-wasugdcdated.dlpst h (> 30c
was also done for the four different substrate types (silt/sand, gravel, pebble and cobble).

The proportion of each substrate type was then weighted by being multiplied by
correction factors to make them represent proportions of habitat suitable for different life
stages of fish. This was considered to be necessary because different substrates provide
different levels of cover and this varies according to life stage 7 i.e. coarser substrates
are better, especially for older fish. Thus, for both fry and parr, sand / silt (a poor habitat)
was given a score of 0.1. For fry, gravel was given a score of 0.6 and pebbles and
cobbles 1. For parr, gravel was given a score of 0.3, pebbles 0.6 and cobbles 1. The four
weighted results for fry were then added together as were the four weighted results for
parr to give an overall value of the proportion of suitable cover for both fry and parr in
each unit.

In order then to estimate the proportion of each habitat unit which is suitable for fry the

proportion of each habitat unit whichwasc omposed of #Afry depthod water
by the proportion of the substrate which was suitable for fry. This exercise was also

repeated for the proportion of parr depth water.

These various life stage suitability proportions were then multiplied by the area of each
habitat unit to give the area of habitat in each unit which was deemed to be suitable for
each life stage. The amount of habitat for each lifestage in all the habitat units were then
added together to produce a figure for the amount of habitat for each lifestage in the
entire stream.

For water o f, substrateomad not dleemed Hodbe the critical factor in these

streams. The most important factor was considered to be the quality of the bankside

cover and the presence of weed. Thus, the proportion of fitrout dep
multiplied by a weighting factor (between 0 and 1) assigned for the quality of bankside

and weed cover. The weighting factor was decided on consideration of cover results and
photographs of each stream. A t ot al figure for the areas of Atr
was so calculated. (For practical examples of how habitats were classified, see Appendix

1).



3. TRIBUTARIES SURVEYED

The tributaries which were surveyed in the winter of 2009/10 are shown in Figure 1

below.
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4. RESULTS

4.1 Habitat types available

The total area of habitat suitable for fry, parr and adult trout in those parts of each burn
which were surveyed is shown in Figure 2.

The burns with the best potential for fry and parr (i.e. likely to be the best burns for
salmon) are the Alyth Burn, the upper Farg Burn, the May Burn, the Eassie Burn and the
Dunning Burn. In contrast, the lower gradient Castleton, Coupar, Meigle and upper
Kerbet burns were predominantly suitable for trout.
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Figure 2. Area of habitat suitable for fry, parr and adult trout in the streams surveyed.
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Figure 3. Areas of habitat deemed to be unsuitable for fish in the streams surveyed.
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However, the three habitat types shown in Figure 2 do not represent the total of all the
stream area available. Some of the stream area was composed of habitat that was not
considered suitable for any of the salmonid life stages considered. The amount of
unsuitable habitat is shown relative to suitable habitat in Figure 3. Some type of
unsuitable habitat made up a significant proportion of most streams. This means that in
most streams there is potentially scope for some form of improvement work therefore.

The two most significant problems were that in some burns a large proportion of stream
area of suitable depth for trout had no bankside cover or that in areas of suitable depth
for parr the substrate was unsuitable, i.e. it was largely composed of gravel rather than
cobbles or boulders.

4.2 Land use

One of the factors which is a significant cause of the problems described above is the
nature of the riparian vegetation and land use along each stream. Riparian
vegetation/land use was split into seven broad types which were commonest in this
region. These are:

Densely shading trees. These are both deciduous or coniferous, though the
former is much more common. Closely spaced mature trees cast a heavy shade
which suppresses marginal grasses causing channel widening/shallowing and
loss of marginal cover and possible suppression of instream
weed/algae/invertebrate production. For examples see Appendix 1.

Moderately shading trees. Trees spaced far enough apart to allow enough light
penetration for marginal vegetation to grow. Not currently creating a shading
problem, but may do in future.

Grazing damage.Where cattle or sheep have free access to stream banks and
have grazed off the bankside vegetation and caused accelerated bank erosion.
For examples see Appendix 1.

Fenced grazing. Fences prevent livestock from damaging the banks. Bank
integrity and vegetation is therefore good, but should fences fall into disrepair
damage may occur in future.

Rank unmanaged grasses. Areas where the land adjoining the watercourse is not
actively being cultivated or grazed (e.g. rough unused ground). Banksides are
stable and have dense grassy or reedy vegetation, providing good fish cover. For
example see Appendix 1.

Artificial banks. Where banks have been built of stone, concrete, gabions or other
artificial materials. Usually found in built up areas. These can be of variable value
for fish. For example, boulders with ample hiding places can be excellent for fish
but a featureless continuous concrete wall may not be.

Arable land with rank grass / reedy margins. Land immediately adjoining the

watercoursei s cul ti vated and may or may not have a
land. It may or may not be fenced, but in all examples the stream margins are

fringed with rank grasses like reed-canary grass, which normally provide good

marginal cover for trout especially. For an example see Appendix 1.

The length of bank of each category in each stream is presented in Table 1 and
graphically in Figure 4. These lengths represent the combined totals of both banks. Both
were considered separately as land use can differ on opposite sides of the stream.



The category with the greatest individual length was arable land. Arable land combined
with rank unmanaged land and fenced grazing land, all of which represent good bankside
cover, made up approximately 50% of the total length. Artificial banks are almost
negligible. Grazing damage only accounted for 6% of the total length. The most
significant lengths of grazing damage were on the St Martins, Alyth and May burns.
However, dense shade is a significant issue, accounting for 25% of the total length of
bank surveyed, although this was not uniformly distributed. The Farg was most shaded
(63%), followed by the St Martins Burn (53%), the Coupar Burn (44%) and the Alyth Burn

(42%).

Dense Moderate Grazing Fenced Rank Artificial Arable

Shade Shade Damage Grazing Unmanaged Bank Land Total
Gelly Burn 1.25 0 0.5 0.5 0.5 0 1.8 4.55
St Martins Burn 4.1 0.25 1.8 0.5 0.5 0.16 0.4 7.71
Cambusmichael Burn 2.5 0.52 0.65 0.78 15 0 6.5 12.45
Keithick Burn 0.4 0.1 0.3 0 0.1 0 0.8 1.7
Burrelton Burn 2.3 0.13 0.33 2.1 0.13 0.33 14 19.32
Wellsies Burn 0.4 0.2 0.3 0.4 3.7 0 6.2 11.2
Coupar Burn 55 0.25 0.5 0.8 0.1 1.35 4 125
Meigle Burn 1.7 1.85 0 0.25 0.54 0.01 6.3 10.65
Castleton Burn 0.23 1.04 0 0.09 0.08 0.08 15.4 16.92
Eassie Brn 3.4 3.7 1.1 0.27 0.34 0 2.4 11.21
Kerbet Burn 0.82 1.27 0.82 1.34 0.49 0 2.54 7.28
Alyth Burn 12 8.2 2.75 3.36 1.68 0.7 0 28.69
Auchrannie Burn 1.41 141 0 1.13 6.83 0 1.2 11.98
Meanie Burn 1.89 2.38 0.38 0.42 0.1 0.03 5.5 10.7
Dunning Burn 2.52 1.74 0.51 0.74 1.08 0.22 4 10.81
May Burn 2.85 5.85 3.08 0 0 0 0.46 12.24
Farg Burn 15.3 5.5 0.53 0.75 0.93 0 1.21 24.22
Total 58.57 34.39 13.55 13.43 18.6 2.88 72.71 214.13

Table 1. Length of bank (kilometres) according to riparian vegetation / land use
class for each stream.
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4.3 Fine sediment

The dominant sediment type in each stream is a reflection of many factors. For example,
stream gradient (stream power) and geology (to which gradient is related) usually
determines whether finer or coarser sediments dominate. For example, in steeper
streams the finer sediments get washed out leaving the coarser pebbles and cobbles
behind.

From a practical perspective there is often little that can be done to sustainably change
the overall nature of the substrate. However, modern agriculture and other forms of land
use can result in enhanced levels of fine sediment entering watercourses and these fines
can smother coarser sediments such as gravel which could be of more value as cover to
fish and also to invertebrates on which the fish feed.

It was in fact that case that fine sediment was much in evidence in many of the streams.
In fact over 45% of the bed was covered in fine sediment in more than half the streams
surveyed (Table 2).

%
Gelly Burn 48
St Martins Burn 58
Cambusmichael Burn 13
Keithick Burn 25
Burrelton Burn 47
Wellsies Burn 37
Coupar Burn 83
Meigle Burn 63
CastletonBurn 74
Eassie Burn 10
Kerbet Burn 47
Alyth Burn 10
Auchrannie Burn 48
Meanie Burn 46
Dunning Burn 12
May Burn 10
Farg Burr(lower) 33
Farg Burn (upper) 18

Table 2. Percentage of the bed area of each stream which is covered in silt or sand
sized sediment.

The proportion of the bed covered in fines was strongly negatively correlated with the
overall gradient of the stream between lowest and highest points surveyed (p<0.001),
(Figures 5 and 6). There is also a significant positive correlation (p<0.05) between the
proportion of the bed of a stream which is of adult trout depth and fines cover, perhaps
because stream depth also tends to be inversely related to gradient. The streams with
the highest percentages of fines (e.g. Coupar, Castleton and Meigle burns) are
dominated by water of adult trout depth (Figure 7) which means that efforts to control
fines inputs to those streams are unlikely to have major benefits to salmon but are more
likely to be more beneficial to trout.
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i Percentage of the area of each stream with a depth > 30cm (i.e. adult trout depth).

However, despite the fact that water of suitable depth for fry or parr makes up a relatively
small proportion of the habitat available in the siltiest streams, the proportion of the small
amount of water of fry depth as did exist which had an unsuitable substrate for fry is
again positively correlated with the proportion of fines in the entire stream (p<0.01). In the
streams with the highest proportions of fines more than half of the water of fry depth
generally had an unsuitable substrate (Figure 8). Because water of fry depth is relatively
scarce in such streams, fry habitat is likely to be a limiting factor on fish production, so
controlling fines inputs may be important for producing especially the juvenile trout which
will later colonise the deeper habitat as they grow.
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Figure 8. Red i Percentage of the area of bed in each stream comprised of silt /sand
sized sediments (fAfinesad) shown in ranKe
Percentage of the water of < 15cm depth (fry depth) which was identified as having
an unsuitable substrate to provide cover for salmon or trout fry.
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4.4 Obstructions to fish migration

A number of obstructions to adult salmon, sea trout and brown trout migration were found
in the course of the survey. These varied in type (e.g. log jams, weirs and waterfalls) and
degree of obstruction (whether total or partial).

The numbers of the various categories of obstructions in each tributary are presented in
Table 2. The locations of the various obstructions are also shown in Figures.9a to 9n.
Obstructions shown in light green are likely to be passable for at least 50% of the time,
dark green means likely to only be passable under certain flow / temperature conditions
and red means likely to be a complete barrier to upstream migration at all times.
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Table 3. Numbers of obstructions of different types in different tributaries.
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1)

2)

3)

4)

5)

6)

CONCLUSIONS / RECOMMENDATIONS

This survey should be extended as soon as possible to cover the remainder of
tributaries of the River Isla, lower Earn, Almond, the River Eden and the Dighty
Water. Some improvements to the survey methodology should be made in light of
the present experience.

Electrofishing surveys should be conducted in summer 2010 to fground truthothe
findings made. In particular the impact of the various obstructions identified on
the distribution of juvenile salmon must be assessed. Also, if the results of
electrofishing do not match up with expectations based on habitat availability it
may indicate other underlying problems, for example water quality issues.

Those obstructions which are proven to be limiting the distribution of salmon
should be eased / removed as a matter of priority, if appropriate. Other potential
obstructions like pipe bridges should be subject to regular observation at times
when fish are likely to be migrating and cleaned out when necessary.

From a practical fisheries management point of view a significant and probably
growing issue is the extent of overshading by bankside trees which in lowland
streams suppress the growth of dense emergent grasses and weed which
provide excellent fish cover in streams which lack coarse cobble or boulder
substrates. This is in itself partly a by-product of the fact that many stream
margins in the area are not grazed (which is in itself highly desirable).
Management will be required to reduce tree shading and indeed maintain it at its
present level.

To have arable land adjoining watercourses is preferable to intensive grazing in
respect of the fact that it encourages good marginal cover. However, arable land,
especially winter cereals and potatoes, is prone to erosion and consequently
heavy sediment loads. This was certainly evident in the lower gradient
catchments. A particular concern is that accumulations of fine material in low
gradient streams (which can be good for fish when they vegetate up and cause
the channel to become narrower and deeper) often result in the burns being
fcleanedd which can be a very damaging practice. Measures to prevent erosion
are therefore highly desirable and likely to be beneficial, especially to brown and
sea trout. However, such measures can be costly as they require deployment on
a large scale throughout each sub-catchment. While such initiatives may be
beyond the scope of fisheries management organisations alone SEPA have
identified some of the sub-catchments of the Isla as priority areas for the
reduction of diffuse pollution under the Water Framework Directive. This survey,
once fully completed, may be of assistance to SEPA in determining which
catchments should take precedence in fisheries terms.

Once all the burns are surveyed and checked by electrofishing a fisheries
management plan should be drawn up for each.
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Figure 9b. Obstructions to fish movement, Cambusmichael Burn.
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Figure 9l. Obstructions to fish movement, Dunning Burn.
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Figure 9n. Obstructions to fish movement, Farg Burn.
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Example of rank grasses / reed-grasses fringing a burn adjacent to arable land. Lack of grazing
allows luxurious vegetation to grow. This type of encroaching vegetation provides good cover
along the margins, especially for trout which like undercut banks and larger salmon parr.

Example of a stream where banksides have not been grazed in recent times and dense grasses
encroach on the stream creating undercut banks on outsides of bends. Substrate of cobbles
and pebbles also provides good cover for fry and parr.
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