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1. Introduction

This plan sets out the priority activities which have been identified for managing
freshwater fish populatins within the Tay fishery district and for the development
of freshwater fisheries. The plan relates to all fish species within the district,
although it does naturally concentrate most on those species which have a value in
terms of fishing.

Fisheries management in the Tay district is delivered by several different
organisations. The main organisation is the Tay District Salmon Fisheries Board
(TDSFB) which has had a statutory remit to protect and improve saldndnsea

trout fisheries since the 18604. ik the only organisation which currently employs
any staff and is principally funded by levies on salmon fishing proprietdteee
charitable organisations also exist, namely the Tay Foundation, the Tay Ghillies
Association and the River Earn Improveméssociation. These organisations raise
funds or receive donations which are spent on fisheries managensrd
educationalprojects on the riverThefinancialturnover of these trusts is relatively

low compared to some on other riverall three work clsely with TDSEHR here are

also fourProtection Orders (Tay, EafflummelGarryand part of upper Spgywithin

the district which requiredour liaison committees. The Tay Liaison Committee is
particularly active and in addition to managing the B@ it has to some extent
adopted a role in freshwater fisheries management. Fishery proprietors and their
staff and angling clubs are also heavily involved in various aspects of management.

While not directly involved in fisheries management a number of stajutmodies

have key indirect roles. Scottish Natural Heritage is particularly important as the Tay

and its tributaries (but not including the Earn and the Eden) have been designated an

EU Special Area of Conservation for Atlantic Salmon, the three spedmsmkys

and otters and the Firth of Tay has been designated an SAC for common seals.

Scottish Natural Heritage is primarily responsible for safeguarding the SA@&tmut
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objectives of the SACs which is to maintain a favourable conservation status of the
designated species.

The Scottish Environment Protection Agemgl also playan increasingole because

of its traditional role in maintaining water quality andcreasinglyby implementing

the provisions of the EU Water Framework Directive. This has given SEPA new
powers to regulateabstraction, engineering and other activitiesid has placed a
requirement on SEPA to monitor fish populations. As the objectives of an SAC take
precedence over the WFD, protection of salmon and its habitat must become one of
{9t! Qa 1Se 202S0O00GAQSad

TheScottish Government, and in particular Fisheries Research Services, whose main
Freshwater Laboratory is based in Pitlochry with an outstation etoAtbank, has
clearly also a vital role to playAnother key player in the district is Scottish &



Southern Energy plc whose many hydro installations give rise to numerous fisheries
issues which are managed by dedicated fisheries and environmental staff.

In identifying priorities his plan seeks to find common purposebetween the
respective interests antb help take freshwater fisheries managenteforward in

the coming years



2. The Taydistrict

2.1 Introduction

The River Tay district is the largest fishery district in Scotland. It is comprised of the
entire catchment of the River Tay and all its tributaries, the rivers Earn and Eden and
the sea coast between Fifeness and the Red Head at Arbroath.

Figure 2.1The main rivers and lochs in the Tay district

2.2 Geology

The Tay District covers a wide range of geological types, perhaps as divensg as
single catchment in Scotland. Th#ominant geological feature is the Highland
Boundary Fault (HBF) whidissects the district in twolo the north of the HBF are
mainly preCambrian metamorphic rocks. Thogethe area north of the River Lyon
and to the west of the River Tilt, areainlyancient rocks of the Moine Supergroup,
the dominant rock in the norther highlands of Scotland. To the south and east of
these are a suite ofjounger metasediments of the Dalradian Supergroup. The
Dalradian rocksire less strongly metamorphic, more mineralogically varied and less
acidic. In general the Dalradian rocks in Tégysseem to be fairly neutrand even
slightly basic in terms of pHhey even include metamorpbsedlimestone.

Granite intrusions are relatively scarce in the Tay catchment, largely confined to the
Tummel catthment west of Loch Rannoch. Other smallertrirsions occur in the
upper catchments of the River Tilt and the River Isla.
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conglomerates. They g rise to richer streams than either the Dalradian or Moin
rocks to the north. The Sidlaw / Ochill complex which borders either side of the Firth
of Tayare formed of extrusive lavas which atentemporaneous with the Devonian
sandsbnes.

To the souththe catchment of the River Eden is again maumgerlain byDevonian
rocks but the succession eventually progresses into Carboniferous lava (Lomond
Hills) and mountain limestoné&€oal measures are encountered only a short distance
beyond the boundary ahe Tay district.

Figure 2.2Main rocks types, Tay district
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2.3 Topography

The topography of the Tay catchment is strongly influenced by the underlying
geology. At the most basic leyéb the north west of the Khland Boundary Fault
the countly is uplandand to the south east, lowland.



The uplandsre mainly comprisd of hillsrangng from750m to 1250m dissected by

steep sided U shaped glaciated valléyugh whichthe maintributariesflow. The

smaller tributaries which drain the higher miotain plateaux, generally enter the
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The glens offaysideare particularly steep sidedas hey have been scoured losv
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than the other large rivers of Scotlanéror example, aKenmore the Tay has an
altitude of approximately 100m while &n equivalentdistanceupstreamthe Spey
and Dee areat approximately 200m. The Dochart at Crianlarich is at an altitude of
approximately 150m, whilat an equivalentdistance the Tweed at 170n, the Spey
240m and the Dee 350nDeep ribbon lakesuch asLoch Tay and Loch Rannoch

have been scoured out by the action of inea number of these valleys

To the south of the HBtRe country idower and more gently rolling, an area of deep

soilsderived fromglacial tills, or especially along the Tay valiggcial outwashThis

area is crossed by two rges of modest hills, the Sidlawghich runs from the
northeastern end of Strathearrtp the north of Dundee and into Angus and the

Ochillswhich form the southern boundargf Strathearn andnerge intothe spine of
northern Fife These two ranges are the remnants af ancientanticline which

collapsed to form a grabefrift valley)through which the River Earn and the Tad

longestuary, the Firth bTay flows.

In its final reaches the lower Tay is confined in a shallow gorge as it breaks through
the Sidlaw Hills chain at Perth. At Perth the river then becomes tidal and broadens

out on to the floor of the graben, or the Carse of Gowrie as it isMn@a wide low

plain which stretches approximately 20 miles to Dundee.

Figure 2.3: Topography of the main sub catchments (Coastal catchments are

excluded as information was unavailable for these)
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Figure 2.4:Superficial deposits, Tay District

CLAY. SILT AND SAND

—~ DIAMICTON
4
%- B Fear
. e
73 : § SAND
7
Y SAND AND GRAVEL
L ‘} B UNKNCWIN LITHOLOGY
~y e R
-~
/
’
<
_
’

2.4 Climate

The climate of the Tay catchmentdeminated by the prevailing westerly airflow

from the Atlantic Ocean and its intesion 6 A 1 K (G KS (eliefli DIKNaS Yy (1 Q&
createda climatic gradation between thieigherwestern part of the catchmentrad

lower easternareas The west is much wetter, on averageolerand receives less
sunshine than easterthird of the catchment, although the immediat®astalfringe

can be cooled in summer by proximity to the North SRainfall varies from over
1500mmper annum in the west to under 700mm in the eastern lowlands.

2.5 Hydrology

The physicaland climaticdiversty of the Taycatchmentis reflected in the hydrology

of its tributaries. The areas of high rainfall and high relief are characterised by
a T tyd siildmswhich rise and fall rapidly in response to rainfBluring thewinter
andthe spring flows from the highest areas can be regulated by snowfall and snow
melt, but the importance of this effect has reduced in recent years due to the trend
towardsmilder winters. Bythe time the higher tributary flows reach thenain stem

of the Tay tre flashinesss naturally modulated by the bufferingffect of largelochs

like Loch Tayi.ochEricht and_.ochRannoch.

Thenarrow steepsidedglensof Tayside madé an attractive areafor hydro-electric
exploitation andfrom the 1930sto the 1960s an extensive network of reservoirs,
abstractions and crossatchment transfers was creatad the westernhalf of the
Tay district This exacerbated theatural buffering effects of lochs and created
highly regulated river systesin both the Tay and the Earn.



Figure 2.5:Schematic representation of hydlectric regulation in the
as established by the M of ScotlandHydro Electric Board.
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Figure 2.6 Examples of annual hydrographs for the rivers Dochart, Ericht and Eden.
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and the Dochart had many more significant rises than the Eden, illustrating the fact

that the Dochat catchment, rising near to the west coast, receives
events than Fife (Data courtesy of SEPA and www.fishtay.co.uk)
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Figure 2.7:Examples of annual hydrographs above and below Loch Tay. The flow
entering Loch Tay at Killin is muclora variable than the flow leaving at Kenmore.
The effect of Loch Tay is to reduce the relative amplitude of flow peaks and to
prolong spates. (Data courtesy of SEPA and www.fishtay.co.uk)
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Figure 2.8:Examples of annual hydrographs above and weRitlochry Dam. The
flow on River Tummel has been modified by hydro ele&xigloitation There is now
a guaranteed minimum flow of 18 cumecs, although drought flows would have been
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(Data courtesy of SEPA and www.fishtay.co.uk).
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The average flow in each of the major tributaries of the Riveri§aown in Figure

2.9. Amajor feature is how great flows in the main stem of the &egycompased to

the various tributaies. The Tay has the highest flow of any river in Britain. By the
time the River Earn enters the estuary the average flow is approximately 200

cumecs.
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Figure 2.9:Mean annual flows at SEPA gauging stations on the major tributaries in
the Tay DistrictUnits are cumecs. (Data from National River Flow Archive)
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The Tay estuary, the Firth of Tay, is a large estuary, extending over 20 miles long and
over two miles wide at its widest point. Saline intrusions penetrate almost as far
upstream as the cdiuence of the River Earn. The estuary is characterised at low
tide with extensive areas of sandflats and is obviously an area of powerful tidal
currents.

2.6 Land use

Land use within the Tay district is strongly dependent on factors like geology,
topography, soil and climate.

In the lowlands of Perthshire, Angus and northern Fife, i.e. the area to the south and
east of the Highland Boundary Fault, the main land use is arable or mixed farming.
Crops like barley, oilseed rape, wheat, potatoes, occasiradls or vegetables
predominate. There is also a significant amount of soft fruit, especially raspberries
and strawberries. In some localities grass may be included in the rotation, and beef
cattle and to some extent sheep are also significant. Thispsogly true in the
steeper areas such as the Sidlaw Hills. There is however very little dairy farming in
the district.

North of the HBF, in the flat floor of the Tay valley itself, a sliver of mixed farming
penetrates deep into the upland area, pracligaas far upstream as Loch Tay. But in
most of the river valleys improved grassland is the predominant land use on the
flood plains and lower slopes and both beef cattle and sheep are produced. At about
the 300m contour improved grassland generally gway to unimproved grassland
which is predominantly grazed by sheep. On the higher slopes unimproved grassland
eventually grades through into open moorland which is the most extensive land use
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in upland Tayside. In the north and east of the highland areaishgenerally heather

rich moorland, but in the far west grass tends to dominate as opposed to heather, on
account of wetter climate and in some instances heavier grazing pres3iee.
moorland areas are to a lesser or greater extent grazed by sheegdautstalking is

a common upland land use across the region. In the drier eastern half of the region
many of the moors are managed for grouse shooting. Pheasant shooting is also
widely practiced in both the upland valleys and in the lowlands.

There is a ignificant amount of woodland in the Tay District, but mainly in the
upland areas. For the most part, larger forestry plantations are located in the
intermediate altitude moorland areas along the middle and upper sections of the
main stem of the River Tagr in the upper Tummel catchment. There are few
woodlands in the higher interior moorlands. Thus forestry tends to be concentrated
on the Dalradian as opposed to the Meirocks, though there are exceptions. There
are of course also areas of forestry thghout the lowland area which is pretty
much studded with small woods.

The Tay district is by and large a rural catchment. There are a few urban centres,
notably the cities of Dundee and Perth. Urbanisation is therefore largely restricted to
the coastal lowland area.

Along the coastal strip are a number of streams and rivers which discharge directly
into the sea, such as the River Eden or the Eliot Burn or into the lower Firth of Tay,
such as the Dighty Water. The watercourses of the lowland area ayeneral very
different in character to those of the uplands. Most of the smaller tributaries have
been greatly modified in the past and are generally channelised. Only some of the
larger lowland watercourses, such as the rivers Earn and Isla, are not.eTiness
mainly drain the upland part of the district but on the lower straths are characterised
by gravel beds, steep sandy / silty banks and meandeliiige the lower Tay
tributaries these streams all drain lowland areas and have been subject to
consideable modification through channelisation and land drainage activities.

Figure 2.10Main landuses, Tay District
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2.7 Water Quality

The level of water quality throughout Tayside is generally high with respect to

normal indicators of pollution. Accokdy 3 G2 {9t ! Qa ¢l GSNJ ljdzl f A
2006 most of the rivers in highland Perthshire were either Al (excellent) or A2

(good). A significant proportion of streams in the lowlands were classified as B
(moderate), but only the upper Dean Water belowrfar Loch, the lower Dighty

Water near Dundee and part of the lower Eden below Cupar were classified as C

(poor).

Athough the Tay is nogrosslypolluted, water chemistry does vargacording to
geology, landuse etc. There is a gradation in chemistryvibe¢n the softest water
streams in the north west (granite and Ma&mocks) and the hardest water streams
in the south east (Devonian and Carboniferous rocks)sirAple index of ion
concentrationis electrical conductivity. Data collectdyy the TDSFBre shown in
Figure 2.1.

Figure 2.11Electrical conductivity of streams in the Tay district sampled by TDSFB
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3. Hsh and fisheries in the Tay district

For Scotlandthe Tay district has relatively diverse fish faumihe following species

are thought to be native to the aresalmon, brownand seatrout, allis shad, arctic
char, eel, flounder, brook, river and sea lamprey, perch?, three spined stickleback,
stoneloach sparlingand twaite shad.

Species which have been introduced into thestdct include: common bream,
common carp, chub, crucian carp, daggass carpgrayling, ide, minnowspike,
roach, rudd tench, rainbow trout, brookrout andvendace

3.1Salmon(Salmo salay

Salmon are the mostconomicallyimportant of the exploitel species of fish in the
Tay district. They occum practically all watercourses large enough to accommodate
them which have access to the s@dese are mainlthe larger mainstem tributaries
becausesalmon access has always been limited in the upland phathe Tay
catchmentbecause lhe smaller side valley tributariese generallytoo steep.

The distribution was slightly differenh the past.In the late nineteenth and early
twentieth centuries easing of waterfalland fish pass constructiomapparenty
improved access to the River Tilt, upper Tumm#ie upper Garryand other
tributaries. Following hydroexploitation salmon were denied access to the upper
Garry and the headwaters of the Lydew access wasitended to be createdhn the

River Lochayral the Abhainn Duibhe. Easing work on waterfalls was also conducted
on the rivers Almond and Lyon, but the most spectacular success was the easing of
Craighall Linn on the Ericbirca1960, funded by the Hydro Board.
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Figure 3.1 Modern distribution of samon in the Tay district.
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Figure 3.2 Probable historical distribution of salmon in the Tay district based on
presence of natural obstructions to migration.
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