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FOREWORD

The River Dee Trust is pleased to present its SummapgrRen the Stock Component Review
of salmon and sea trout stocks in the River Dee. Thidesh@port details the findings of the
main report, copies of which are available from thesT fiffice.

While a great deal of worthwhile work has been reportedrmhis available from previous and
continuing studies of particular features of the stock compgnehigss the first time on the Dee
that there has been a comprehensive analysis of the whoéatcpicture. Understandably there
turn out to be quite a number of gaps.

I am very grateful to Dr. Helen Bilsby for all her waon this Review. She has drawn together
material from a wide variety of sources, analyseddrdughly and presented the results in a
readily digestible form. She has achieved this on tinakvathin budget.

Dr. Bilsby has received assistance from many who hayetieh many ways, including making
scientific information available, and | should like doabk all of them for what they have
contributed. | should mention especially John Pirie and fellow director Professor Tony
Hawkins for their careful and dedicated work on the eadiafts of the Report.

| should also like to draw attention to the generous tasgie given by the proprietors who
provided Dr. Bilsby with full access to their fishing oeds. These records are the only detailed
information collected regularly going back before 1945 which gm@hwhile indication of the
stock components historically. It proved to be impradiie in the time available to look at more
beats' records but what Dr. Bilsby has been able to exarepresents a scientifically robust
cross-section of active beats in the three sectdireeaiver.

This Report is a foundation stone on which the Trust cand.built shows us what is
currently known about the stock components, what can be dedundewhere more, including
different, work is needed. These three are interdepemagehtertainly not mutually exclusive.
The process from here on will be one of ongoing, systematic afeweht. We now know
reliably from where we can begin.

/ f /M/(lﬁv/h %« /Zg{ .

Randall Nicol
Chairman, River Dee Tr ust






EXECUTIVE SUMMARY

This review analysed the strengths of the various compottstsnake up the run of Atlantic
salmon and sea trout into the River Dee, and how they haregetl in recent years. Data was
collated from a number of sources: rod returns, net catutages and fish counters, and electric
fishing surveys. This data was analysed and reviewed whilst the review aimed to be
comprehensive, gaps in the collective knowledge were highlighted.

GRILSE AND MULTI-SEA-WINTER SALMON

In 2004 catches of spring salmon were at 44% of the long-terrageveod catch and catches of
multi-sea-winter salmon in the summer months were at &¥e long-term average.

Across the Dee as a whole the decline in rod catches hesdext through all of the spring
months and through May and June. In recent years the satthaulti-sea-winter fish have
stabilised or slightly improved.

Trap data have indicated that sufficient female salnmomeet spawning targets ascended the
Girnock Burn in 2004 and 2005, and the Baddoch Burn in 2004.

Fish counters in the middle reaches of the catchment hawehoain any significant increase in
the numbers of female salmon over the last five yearsatpa.

Catches of grilse and of autumn-running multi-sea-wintensalhave shown an increase in their
numbers since the mid-1980s.

Data from the Raik net fishery showed that the Dee switcl®geen periods of spring salmon to
grilse dominance. The Dee has been in a period of gldsgnance since the early-1960s. The
reasons for the switching are not known and the timing afiéxé switch cannot be predicted, nor
can it be known if it will occur at all. During period$ grilse dominance fish tend to be caught
later in the season.

SEA TROUT

Rod catches of sea trout appear to vary greatly fromtgeaggar and beat to beat. The 2004 catch
of sea trout is at 123% of the current long-term average.

Reliable information on sea trout across the catchmesntparser than that for salmon.

CATCH AND RELEASE

It is not possible to quantify the contribution that cadcll release has had on the stabilisation
and recent improvements in fish catches. Although remaches of spring-running multi-sea-
winter salmon have stabilised it is only since 2004 thaivsipe targets have been met in the
Girnock and Baddoch Burns. Spawning targets for other phatte @atchment are not known.
In order to get a full picture, it is going to be necessamstablish the spawning targets for other
parts of the catchment and then ensure that they areteotigisnet for a number of years.

Preliminary estimates suggest that 6% of the 2004 annual tcd eéBMSW salmon and grilse
was represented by the recapture of previously caught aadedlésh.



AUTUMN CATCHES

Rod catches of grilse and multi-sea-winter salmon haee bereasing late in the season. The
increases have been predominantly at the lower river beats.

When considering any change to the fishing season sufficemaijeshould be allowed for fish to

finish their migration in time for spawning, bearing imahthat flow conditions may not always
be ideal.

FUTURE DATA REQUIREMENTS

This study has highlighted gaps in the current understandiniislofpopulations and their
dynamics. A number of suggestions are made to ensuriésatgaps can be minimised.



CONTENTS

Foreword

Executive Summary
Acknowledgements
List of Abbreviations

1. Terms of Reference

1.1 Introduction

1.2 Aims

1.3 Biology of Atlantic Salmon
1.4 Biology of Sea Trout

2. Analysis of Catch Returns
2.1 Introduction

2.2 Rod Catch Data

2.3 Net Catch Data

3. Analysis of Counter Data
3.1 Introduction

3.2 Whitley Counter

3.3 Beltie Counter

3.4 Cattie Counter

3.5 Feardar Counter

3.6 Discussion

4. Analysis of Trap Data
4.1 Introduction

4.2 Girnock Trap

4.3 Baddoch Trap

4.4 Discussion

5. Analysis of Electrofishing Data
5.1 Electric Fishing Data

6. Conclusions

6.1 Salmon

6.2 Sea Trout

6.3 Catch and Release

6.4 Grilse and MSW Salmon Numbers
6.5 Autumn Catches

6.6 Future Data Requirements

7. References

Vii

Vii

N

\lww

10
10
11
12
12

13

13

15
16

17

18
20
20
21
21
22

23



Vi



ACKNOWLEDGEMENTS

The author is extremely grateful to the many individuals wéweehcontributed to this report.
These include:

John Koss, Dee Salmon Fishing Improvement Association;
Edward Humphrey, Dee Salmon Fishing Improvement Assoniati
Lt. Col. R.A. Campbell;

Julian Maclean, FRS Montrose;

Jackie Anderson, FRS Montrose;

Gordon Smith, FRS Montrose;

David Hay, FRS Faskally;

lain McLaren, FRS Faskally;

Alan Youngson, FRS Faskally;

David Summers, Tay District Salmon Fishery Board,

lan Jessiman, Aberdeen Harbour Board;

Alistair Thomson, Middle Dee Project;

Derek Fraser, Scottish Environment Protection Agency;
Jason Godfrey, Scottish Fisheries Co-ordination Centre;

and especially the individual estates which allowed uskenf game books.
Finally, | would like to thank the staff and directatthe River Dee Trust and Dee District

Salmon Fishery Board for their help and support, and Tonykifhawand John Pirie for their
valuable comments on earlier drafts of this report.

LIST OF ABBREVIATIONS

1sSw One-sea-winter salmon or grilse

2SW Two-sea-winter salmon

DDSFB Dee District Salmon Fishery Board

DSFIA Dee Salmon Fishing Improvement Association
FRS Fisheries Research Services

MDP Middle Dee Project

MSW Multi-sea-winter

pers. comm.  Personal communication

S.D. Standard Deviation

Vii



1 TERMSOF REFERENCE

1.1 INTRODUCTION

The Aberdeenshire Dee rises in the Cairngorm Mountaidslaws east for over 100 km before
entering the North Sea at Aberdeen. Along the way ar@Qridbutaries of notable size join the
main stem, draining a catchment area of 2108 Khne catchment is diverse in character, ranging
from heather moors and mountains in the west, throughtfprasd farmland, to the city of
Aberdeen in the east. Further details of the geology, hydralodgyand use of the catchment can
be found in Jenkins (1985).

Iconic of the River Dee are the fish species which inhabitlantic salmon $almo salar L.) and
their close cousins the sea tro8al(mo trutta L.) have inhabited the river since the last ice age.
Mankind has always had an impact on these species, whsthexploiting them as a natural
resource or changing their habitat through altered land Tike. environmental factors affecting
these fish have changed and the populations have to contieuallye to come to terms with the
modern environment.

Most prized amongst the Dee’s fish resource have beesptireg-running salmon, attracting
anglers to the area from the UK and beyond, seeking fishinged of the year when the stocks
of many other rivers have yet to arrive (Anon., 1994a). In comwith other Scottish rivers the
rod catch of spring salmon has declined greatly sincel®@)s. This decline was more
pronounced on the Dee in the late 1980s and early 1990s, arousihga@reern and instigating
the formation of the Dee Salmon Action Plan and a policgatéh and release (Youngson and
Hawkins, 1993; Anon., 1994a; Anon., 1994b). Internationally the Deddan recognised as an
important site for Atlantic salmon through its desigmatas a Special Area of Conservation under
the Habitats Directive.

Over the years the River Dee has been one of the mostaesgaratchments in the United
Kingdom. This report highlights the current state of knowledge onthewdifferent populations

of fish are faring by drawing together this research @mbining it with information on the

current and historic catches of fish.

1.2 AIMS

This review aimed to analyse the strengths of the vacoongponents that make up the run of
Atlantic salmon into the River Dee, and how they have chaingedcent years. Data was
collated from a number of sources that have been knowallgct scientific information on fish
stocks within the river, and was then analysed and redew

Whilst the review aimed to be comprehensive it was not exgabit the information collated
would cover all of the needs of modern fisheries managenidm. study highlights any gaps in
the collective knowledge.

1.3 BIOLOGY OF ATLANTIC SALMON

Atlantic salmon are known to enter the Dee every montheofear. All of these salmon have the
common purpose of reaching their spawning grounds and breedinighin \Whe returning
populations of salmon there are two main components: gmidenulti-sea-winter salmon.

Most salmon returning to the Dee anelti-sea-winter (M SW) salmon, and of these most have
spent two winters since first migrating to sea (2SWnen). The earliest of these arrive in
freshwater in the winter almost a full year before thdl spawn and will in fact complete the
second of their adult winters in freshwater, before theimmpgleason begins. These are the



earliest of the spring-running salmon (reviewed in Youngson, 1998pst spring salmon,
however, enter the river between January and May and haydeteththeir second adult winter
before they do so. Examination of the scales of thehesfisws that rapid growth has not yet
resumed for the current year. The gonads of the fishiaiv&arted developing when they return
from the sea.

As the year progresses the summer- and then autumn-running9dBwWn arrive. The current
year’s growth on their scales indicates that they hawbnemenced feeding in the sea before they
returned.

Grilse are salmon that have spent one winter at sea sinceethigyated as juveniles, and have
completed approximately one year in the ocean before netutoifreshwater. The grilse run in

the Dee begins in earnest in June, although smaller nummiagrse present as early as April, and
continues right up until spawning in the early winter months.

In general, as grilse have spent less time feedingehaa 2SW salmon they are smaller than the
2SW salmon arriving at the same time as them. Howevéngaseason progresses, both freshly-
run grilse and MSW salmon have spent increasing amafititsie in the ocean feeding grounds,
and become progressively larger as the season proceedshe Byd of the season large, late-
running grilse may often be mistaken for MSW salmon, rieguih so called “grilse error” in the
reported catches.

The early-running fish of both sea-age groups home to the ppptsrof the catchment to spawn,
whereas the late-running fish tend to spawn lower down tlobhroant (Webb, 1994; Hawkins
and Smith, 1986; Smitét al., 1998). Spawning takes place over the late autumn and eatsr win
months, beginning in the colder upper reaches of the catchm&n{Vilebb and McLay, 1996).
Spawning occurs in the main stem of the Dee and its trieatarerever areas of suitable clean
gravels are accessible. Eggs are covered over with granehds or redds, which protect them
over the winter months. After the eggs hatch the followingngpthe juvenile fish feed on
invertebrates and progressively grow, being known as fry infihsiyear and parr in subsequent
years.

Dee salmon spend two or three years in freshwater,iggaw a size of around 100 — 130mm (4-
5 in) before undergoing a major physiological change in preparatr their emigration to sea as
smolts. Most smolts leave the catchment in spring, altheugmaller contingent leaves the
tributaries in autumn and is first believed to over-wintethie main stem before emigrating in the
following spring (Huntingfordet al., 1992).

Once at sea the changing distributions of salmon are foatfe part unknown, although tagged
salmon of Scottish origin were caught in the West Greein(aredominantly fish destined to be
MSW salmon) and Faroes high seas fisheries when they weopdration (Youngson and
Hawkins, 1993; Shearer, 1985). Changes in sea surface temperaod zooplankton
distributions may be affecting their marine survival (Beautjieamd Reid, 2003).

14 BIOLOGY OF SEA TROUT

Like Atlantic salmon, sea trout are anadromous fish, spayand spending the early part of their
life cycle in freshwater. However, once trout reach thges of smolting there are two distinct
paths which they can take. Within any population of trout whegeatory access to the sea is
possible, a portion will undergo the smolting process and migi@vnstream to sea. Those that
remain in freshwater develop into brown trout. Unlike Afila salmon the marine migrations of
sea trout are more coastal and they are believedytovgtan an average of 30km of the coast.



Sea trout also differ from Atlantic salmon in that theg anultiple spawners and will spawn
several times over a number of years. Atlantic salmarthe whole, only tend to spawn once
before dying and previous spawners are only occasionally recordéhe Dee.

2 ANALYSISOF CATCH RETURNS

21 INTRODUCTION

The use of catch returns as an indicator of changimgidren fish populations has been widely
reported. Long-term netting data sets have been used minexahanges in the relative
abundance of multi-sea-winter (MSW) salmon and one-segmwsalmon or grilse (Summers,
1995) and to look for correlations with the north Atlantiarime temperature (Martin and
Mitchell, 1985). As net catches have declined rod catchesihereased in significance, both in
terms of the proportion of fish caught and in their poiats indicators of stock abundance. Rod
catch analysis has been used to examine the returmcatésaribution of salmon of different sea
ages (Gee and Milner, 1980), and more recently, the tranalsundance of early-running MSW
salmon across seven Scottish rivers (Youngsah, 2002).

Whilst it is recognised that catch data provides valuaiftgmation on the returning stocks of
adult salmon, especially in the absence of other catchmeaifisptools such as fish counters,
there are limitations to its use (Solomon and Potter, 1988gse limitations include the lack of
data recording how the effort, skills and habits of andhenge changed over recent years; the
introduction of catch and release; and the numbemndéported catches; all of which will affect
the accuracy of estimates of abundance.

Three main sources of rod catch information have beesidamed on different spatial scales from
the national to the local. They include:

» Data for the whole Dee catchment submitted as statuttwynseby proprietors to the
Scottish Executive;

» Data localised to sections of the river as submitted vatimtby certain proprietors to
the Dee Salmon Fishing Improvement Association and

» Data derived directly from the game book records of abauraf beats on the river.

Ultimately all of this information has come from the sasource, the angler, but variations in the
way the records have subsequently been compiled or amaéghmake them useful for different
purposes, depending upon the level of inquiry intended.

The fourth main source of catch data used in this sedimm the now defunct Raik and Stell
sea fishery, a fixed engine fishery conducted along Aberolesch (Section 2.3.2).

2.2 ROD CATCH DATA

The analysis of the rod catch information has illustratedraber of changes in all parts of the
fish population available to the rods. Figure 2.1 showsthieatiotal number of salmon and grilse
caught by rod and line declared to the Scottish Executivdd@med since the 1950s, in contrast
to the increase noted in the Scottish rod catch as a&whAobn, 2005a; data not included).



Figure 2.1. Annual declared rod catch for the River Dee: Salmand Grilse.
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Horizontal bars indicate ten-year average catches.

Figure 2.2 reveals how the annual rod catch of MSW salmonrdddia the Scottish Executive
has decreased in the period since 1952. On a monthlytheséscatch submissions confirm that
all of the spring months February to April have been affe(dath not included). Information
from the individual beats examined confirmed that all aokdake catchment have been affected
(data not included). The rates of decrease have vaitedmonth and river position, and the
decline in the earlier months’ catches has continued nnatie recently in the lower parts of the
catchment. Since the mid-1990s spring salmon catches are shsgnegf stabilising or a small
recovery across the spring months (Figure 2.2). The upper gaés bave continued to delay the
season’s start until the'March, and the February catches for the river reflest tAHihe small
increase in catches in recent years has coincided withvittespread introduction of catch and
release on the Dee, although it may not be possible tousivily link the improvement to this
policy alone.

Figure 2.2. Annual declared rod catch for the River Dee: Smyisalmon
(Feb-Apr inclusive).
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The annual rod catch of summer / autumn MSW salmon @ectarthe Scottish Executive also
illustrates a declining rod catch, albeit one falling atlaver rate (Figure 2.3). The monthly
declared catches confirm May’s catches, classed by teeuixe as a summer month but often



regarded as the end of the spring run, as the most affeetedn(ot included). June and July’s
catches show shallower declines, August has remained &#able, and September catches of
MSW salmon have risen. The catches from a small numbmdividual beats show apparent
differences in the rates the river sections have beencsubjthe May declines; upper and middle
river beat catches held up for a longer period than the lbeats. Conversely they show the
lower beats are responsible for more of the September MBWos catch.

Figure 2.3. Annual declared rod catch for the River Dee: Soner / Autumn salmon
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The annual declared rod catch confirms an increase iruthbers of grilse caught since the mid-
1980s (Figure 2.4). The monthly declared rod catch shows thgtilbe catch is increasing for
all the months June to September, but as a percentage of tteegrdae catch the proportion
caught in September is becoming more important (dat@naoloided). Separation of grilse from
MSW salmon may not be totally accurate as scale datdnéocatchment is not exhaustive and
there remains the possibility of “grilse error” as naméd in Section 1.3, but it seems that
catches of both grilse and MSW salmon are increasitigeagnd of the fishing season.

Figure 2.4. Annual declared rod catch for the River Dee: (S8.
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Catch data from the individual beats examined shows the guimbers are increasing from June
onwards in the middle beats. For the lower river bealsegnumbers are increasing from July
onwards, but especially in September. The DSFIA figumsgrang more beats but combined for
MSW salmon and grilse, showed that during the 1990s the sesda the grilse and MSW
salmon catches in the latter part of the year somewhatistabthe overall catches of the
combined lower river beats against the decline seen eartiee season (data not included).

The annual declared catches of sea trout for the Deevhsla have shown a steadily increasing
trend since 1952 (Figure 2.5), with this predominantly beingala® increasing June catch (data
not included). The detailed rod catches from a small eambindividual beats did not highlight
any significant trends in their yearly catch totals.erBhwas large variation in the total catches
from year to year, but the upwards trend of the June catclsesomamon to all parts of the river
(data not included). Comparisons between the Scottish BExedotals and the beats which
submitted data to the DSFIA inferred that a large proportf the sea trout caught in the last
fifteen years had been caught in the lower river (daténohtded).

Figure 2.5. Annual declared rod catch for the River Dee: Skaut.
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2.21 DISCUSSION

In general, MSW salmon yearly catches on the River De@@#nestable or showing signs of

improvement. Numbers reported remain far fewer thaearier years. Grilse catches are
continuing to rise each year and now make a considerablebciatn to the year’'s salmon total.

Catches of both MSW salmon and grilse have been inogea&sithe latter part of the fishing

season. Sea trout catches appear to have been highlglesaneer the periods examined but
generally stable.

2.2.2 FISHING EFFORT

From the examination of the game books from individual bbat® twere indications that fishing
effort throughout the year has changed during the period undermatem. The reasons for this
are complex and will vary from beat to beat but includengba in access to the fishings and
changes in angler perception of the state of the fish€hanges in angling effort can therefore
complicate the interpretation of the relationship betwé&enrod catch and the actual abundance
of fish present (Shelton, 2002).



Attempts have been made from time to time to recordnfisk@ffort on the Dee but without
sufficient regularity for them to be analysed herewduld have been possible to extract some
information from the game books, but generally just in termb@humber of rods which caught
fish on days when catches were recorded. Records oiuthber of anglers are rarely made on
days when nothing is caught, or of the number of unsucdessfs in a party, or their relative
experience. Similarly the length of time actually sgeshing is rarely included.

As a consequence no attempt has been made in this studhe tactzount of changes in angling
effort and its relationship with changes in the rod catch.

223 RELATIONSHIP BETWEEN FLOW AND ROD CATCH

A number of studies have shown that environmental conditions asidlow and temperature
affect the rod catch of salmon (Alabaster, 1970; Alabaster, 1980)sidering the effect of flow
on the rod catch could provide important information on whedhgarticularly poor year was a
symptom of the conditions encountered during the fishing season.

In all, the relationship between rod catch and river fiswcomplex. Flow influences the
migration of fish into the river and their subsequentritistion through the catchment (Laughton,
1991). It affects their activity and coincidentally theitahability, which varies between salmon
which enter at different times of the year and whichideslwith the increasing time spent in
freshwater. Due to this complexity it was deemed outdidestope of this stock component
assessment to attempt to relate river flow conditionsdé@dd catch.

23 NET CATCH DATA

The data presented so far has shown there may be chanbeselative abundance of different
components of the salmon run available to the rods. Untilngetti the area of the Dee

catchment stopped towards the end of the 1990s, the catchgddlein by the rods represented
only a portion of the salmon and sea trout being taken in tiv@tyiof the Dee.

To illustrate this, between 1952 and 1959 the declared catchtfr®met and coble and fixed
engine fisheries in the Dee district averaged 40,449 salmogrdse, and 17,381 sea trout per
year compared to 9,836 and 1,388 respectively for the retaineatdd(FRS, Statistical Bulletin

data, Anon., 2005a).

Two main sources exist for the net catch data; thead=tketurns made to the Scottish Executive
from 1952 as presented in the annual Statistical Bulletirttendecords of the licence holders for
the individual netting stations. The Scottish Executive depieesents the total net catches made
in the period since 1952, but individual netting stations have ipegmeration much longer than
this. Detailed records of the Raik sea fishery veemapiled from the Aberdeen Harbour Board’s
archives by Dr. David Summers for a different studynigers, 1995) and have kindly been
made available for use here. Monthly figures for all thefiaberies in the Dee district could not
be made available through the FRS for reasons of commneoafdentiality.

231 WHOLE NET FISHERY

The historical data from the Scottish Executive shows dbghes of MSW salmon, grilse and sea
trout made by the whole of the net fishery in the Dee distii¢¢t and coble operations in the
River Dee and its estuary ceased in 1986, whilst the labedixed engine fisheries on the Dee
district coastline stopped in 1999 (Anon., 2005a).

Figure 2.6 shows the total declared catches of MSW salmbgrdse made by the combined net
fisheries from 1952 until netting ceased in 1999. Initially MS&Mmon dominated the catch but,
except for two years of exceptional catches in 1959 and 1962&aded steadily throughout the



time series. Catches also dipped at the start of the 19@@=ntrast grilse numbers rose during
the first twenty years of the recorded catches, peaking a@®@figh in 1973 before declining for
the rest of the time series. It should be noted tiatatches are not a true reflection of netting
effort which was gradually curtailed from the 1960s onwards.

Figure 2.6. Declared net fishery catches of salmon and grilse.
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2.3.2 RAIK SEA FISHERY

The Raik and Stell sea fishery was in operation until 198was a fixed engine fishery
consisting of bag nets at the mouth of the River Dee and stakénn&berdeen Bay extending
north to around where the Beach Ballroom currently standstil 1910 and again after 1960
grilse dominated the catch; between 1910 and 1960 MSW salmondex@igant. Figure 2.7
illustrates this as the relative proportion of salmon tésgrin the catch. Summers (1995)
reported similar, positively correlating, trends in thet catches from the rivers Don, Spey and
Tweed. Sea trout catches were relatively stable betd@@2 and 1930, after which they steadily
rose until the 1980s and the run-up to the closure of the yigtieta not included).

Figure 2.7. Relative abundance of MSW salmon to grilse from faene smolt year in
the Raik sea fishery catches.
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2.3.3 DISCUSSION

As mentioned above the salmon catch from the nets is not @ dekection of the effort
expended. The catches in recent years were accompaniadjeyeductions in the netting effort
as netting stations became less viable in the face ofetdiop from salmon farming and more
netting stations were purchased by angling interests.

It was expected that the removal of the remaining nets ftemDee and most surrounding
districts would increase the numbers of fish availdbléhe rod fishery. Net fisheries do still
remain on the North and South Esk coasts and furtheldafin practice, the expected benefits
did not take place. It would seem that reductions imthrabers of returning salmon, perhaps as a
result of a decline in marine survival, counteractedgaiy.

The catches from the Raik sea fishery reveal differenioge of MSW salmon and grilse
dominance, as have been reported elsewhere for the DedlandSoottish rivers (Summers,
1995). Netting by this fishery ceased in 1986 during a periodilsEglominance. The increase
in grilse rod catches since the 1980s supports this. Dunegeériods of grilse dominance
catches of both grilse and MSW salmon catches in therfadaths of the year represent a larger
proportion of the overall Raik fishery catch. The longrelataset from the Raik fishery showed
that sea trout catches by the nets rose around 1930 arttidhrains have apparently become a
little earlier.

Conjecture has been made about the influence sea teorperathe North Atlantic has on the
sea-age of returning salmon and their time of return with stiggs that lower temperatures in
the North Atlantic resulted in more grilse returning, veaer warmer temperatures resulted in
increases in the numbers of returning MSW salmon (Mamid Mitchell, 1985). Consistent
associations are not apparent throughout all the availmidederies though (Summers, 1995).
Sea temperature effects may occur through affectinggattie ®urvival of post-smolts in the North
Sea (Freidlandtt al., 2000) and the distribution of food species available to sabnoe they
reach the North Atlantic (Beaugrand and Reid, 2003).

3 ANALYSISOF COUNTER DATA

3.1 INTRODUCTION

Automatic fish counters provide an important means of mangaihe total numbers of fish
returning to a river rather than just those that are caughey allow estimates to be made of the
numbers of potential spawning fish available each year.

There have been four fish counters in operation on tiierRee. The furthest downstream of
these was the Whitley counter at Waterside, approximétélm from the mouth of the Dee and
0.83 km from the tidal limit (Smitlet al., 1997). Two counters are operated by the Middle Dee
Project (MDP), one each on the Burn of Canny and the Bu@attie, which join the River Dee
approximately 2 % and 8 ¥ km upstream of Banchory respécti The Burn of Canny counter is
commonly known as the Beltie counter after the Beltie Burrchviorms the headwaters of the
Canny. The fourth counter is operated by the DDSFHBerupper part of the catchment. It is on
the Feardar Burn which joins the River Dee approximately 3 Yujpstream of the bridge at
Crathie. The Beltie, Cattie and Feardar countersihiaki Riverwatcher optical counters using
Vaki infra red sensor and detector units.



3.2 WHITLEY COUNTER

The Whitley counter was installed in 1992 at Watersidar Banchory-Devenick and comprises
an automatic resistivity counter mounted on an eightwoblacompound Crump weir spanning the
river (Smithet al., 1997). The electrode arrays were connected to two four-chawop@intic
“Logie 2100A” fish counters set to record fish above aghold size of 50cm (Smith, 1994).

Operation of the counter began in August 1992. Technical pnsbleere encountered in 1993
when various electrodes became detached. In 1994, when canpasiere made between the
number of ascending fish recorded and the number subskgesatéring the Girnock trap, it
appeared the counter had considerably underestimated theensuofbfish (Dunkley, 1995).
Radio-tagging studies showed the weir itself did not signifigaaffect fish movement and
salmon tended to move when spates allowed following dry spef#h(S1994; Smithet al.,
1997).

Further investigation by FRS Montrose revealed that falidcpass unrecognised through the
low, central counter channels in flows as low as *s3rand past the higher outer channels in
flows above 501" (MacLean and Simpson, 1996). Over the period 1973 — 1983 the daity me
flow was calculated to equal or exceed $§h90 % of the time, and to equal or exceed 50m
20% of the time (Warren, 1985), showing these flow levels @ramcommon.

Consequently, although the counts generated could bedia® a representation of the absolute
minimum number of upstream moving fish, the scope for ésrextremely large. Currently the
structure of the weir has become so degraded as to eetiptly hazardous and the DDSFB is
examining options for its removal.

3.3 BELTIE COUNTER

The Beltie’'s Vaki fish counter is located on the BufnCanny approximately 450m from the
confluence with the Dee. It has been in operation si8&8, but with increased reliability since
2001 (A. Thomson, pers. comm.) and was subjected to videotiahad the counts in 2003.

The following are preliminary observations based on the psedaspstream data supplied by the
Middle Dee Project. Downstream moving fish do not regessereliably as they pass through the
counter and so downstream movement data have not been usedAhdetailed analysis of the
raw counter data is being carried out by Swansea Uniyéosithe MDP.

The numbers of fish thought to be salmon moving througltdb@ter encompasses both grilse
and MSW salmon. There is currently no reliable way stiryuish between the two. There is an
increasing trend to the total numbers of salmon passingeapsiover the counter over the seven
year period (data not included).

Examining the ratio of male to female salmon over the flastyears of counter operation it
becomes apparent that there is a large imbalance bethesaxes, with male salmon being more
numerous (data not included). Some of this bias towarts samon could be accounted for by
the same fish repeatedly swimming upstream and registerindgpeinupstream counts, but
bypassing or failing to register in the downstream couri¥tale salmon have been observed
making such exploratory migrations prior to spawning on the De

Examining only the numbers of females removes any erroneounsciesulting from the males

and gives an idea of the available spawning population. nihders of female salmon over the
five years from 2001 does not show a significant trend (dataciated).

Figure 3.1 shows the proportion of each year's run of malmosaland of female salmon

registered by the counter each month. The proportionsng@ach month are very variable from
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year to year, but in each year a slightly larger propomiotihe female salmon than of the male
salmon have ascended by the end of November. It is ppssdilsome of the later moving males
had moved into the Canny once spawning opportunities in thestemmhad been exhausted, but
there does not appear to be any consistent trends. Movemsaitmafn over the Beltie counter
was seen to be closely associated with changes water height, and not necessarily the peak
flow levels (data not included).

Figure 3.1. Percentage of each sex’s salmon run ascending teii®&counter each month.
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34 CATTIE COUNTER

The Cattie’s Vaki fish counter is located on the BurnCaittie approximately 500m from the
confluence with the Dee. It has also been in operatiare 1998, was repositioned in 1999, with
improved accuracy since 2001 over the initial period (A. Thomsos, pemm.). The counter

has not been video validated but has had routine testingeo$ignal using towed fish. The
counts used here have been processed by the MDP amewdlutinised by Swansea University.

Similarly to the Beltie counter, the total numberdisi thought to be salmon migrating upstream
over the Cattie counter showed a statistically significaereasing trend. Again, when confined
to those thought to be females, there was no significamt to the numbers (data not included).

Figure 3.2. Percentage of each sex’s salmon run ascending ta#i€ counter each month.
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Figure 3.2 shows the percentage of each year’s run of sadbeon and of female salmon
ascending the Cattie counter each month. The proportitimeofun ascending during any one
month has been variable. In most years it would appe@amiore of the female salmon tend to
ascend the Cattie earlier than the male salmon as thergiom of the female run counted by the
end of any one month generally exceeds the proportion of the malélowever it is not known
whether there are males making repeat crossings oetdtants coming from the main stem
spawning grounds.

3.5 FEARDAR COUNTER

The Feardar fish counter operated by the DDSFB 3 al¥aki Riverwatcher optical counter,
situated within a fish pass approximately 700m above the cocBueith the River Dee. It has
been in operation since 2001 without additional validation atfren routine towed fish trials.
The counter settings have been calibrated againstetigthl and depth of fish captured for
broodstock, although it is recognised there may be sizeapgcbletween the different fish species
(Hudson, 2002).

From the counter totals there does not appear to be onesmédish which dominates the
Feardar Burn as the species most frequently recordess \feom year to year (data not included).
There are no determinable trends to the numbers of upstnesing fish of any species if all five
years are considered. If the incomplete year’'s data from 0@Moved there is a statistically
significant decline in the numbers of upstream moving salreoarded. However, the current
level of accuracy of the counter’s operation has nehbelly assessed. Fish have been observed
jumping over the counter under high flow conditions avoiding deteg¢titmson, 2002), but
further investigations are necessary to determine how finégjulis occurs.

3.6 DISCUSSION

Unfortunately the data from the Whitley counter arettdeluse. Previous analysis has concluded
that the potential for error with the counts under even nabeldlow conditions is considerable
(MacLean and Simpson, 1996). The information which can derdfrom the data is that fish
were recorded ascending the river in all months of the year

For the remaining counters it is worth noting that the \&3&tem was developed for use in fish
ladders and passes, where water volume could be contrdlteste will always be extreme spate
conditions in which the volume of water in the burns monitohede exceeds what can
successfully pass through the counter void, resulting in swerspill and the potential for fish to
bypass the counting mechanism. Better understanding of wiese conditions occur will
increase the accuracy with which the fish counts and tagoreship between the change in flow
and fish ascent are interpreted.

Movement of salmon into the spawning tributaries coincides, Withis not necessarily triggered
by, changes in the water height. In the autumn fish walitinthe correct flow conditions may be
delayed, or even deterred completely, from moving into thetsries if the increases in flow
occur later than anticipated. Under such flow conditions phg/sing population and spawning
potential in the burn may be reduced. If the fish spawtihhé main stem as an alternative their
contribution to the total juvenile population will depend upon Wwaethat area is already at its
carrying capacity. If the influences on fish movement caevaduated more accurately it will
help to ensure that fish are allowed to complete theirtizgmm of the main stem ready to be in a
position to ascend the tributaries when flows allow. Intlaee burns it is felt that further
information on the sizes of the various fish species arttidr validation of the counters would
increase the value of the data produced.

Preliminary analysis of the total numbers of ascendahgan on the Beltie and Cattie Burns has
shown an increasing trend over the period. However, there detgminable trend in the
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numbers of female salmon and a large imbalance in the gi@pulin favour of adult males.
Further field investigations are required to determine ifrtiade dominance found on both of
these burns is a real phenomenon or whether the possible explaraitipeated ascents or
males roaming from the main stem are correct.

Currently there are concerns as to the accuracy and cemgdst with which fish numbers are
being recorded at the Feardar counter. Field investigatioa required to determine whether
flow conditions are resulting in a significant underestiomatof the fish numbers. Further
clarification is also required of the sizes of fish jagsthrough the counter to help with
differentiation of the species. The number of redds @sloh the Feardar do not appear to have
changed significantly (A. Hudson, pers. comm.) but do not bjngbkes provide an accurate
indication of the number of spawning salmon.

The numbers of returning females need to be consideredaltinthe amount and quality of the

available habitat for juvenile fish. Existing informati@mn the spawning gravels is not
sufficiently detailed to predict if the current numbefgeaiurning females are sufficient to fully

utilise the gravels. Further evaluation for these burngismmended to establish spawning
targets.

It should be noted that all of the current facilities fiwonitoring returning adults are sited in the
middle and upper parts of the Dee catchment. Whilst thet@mu@are providing valuable
information on the numbers of returning adults, the additicen ifilar facility in the lower part
of the catchment would expand the information to cover the wiobléehe River Dee.
Consideration should be given to possible locations fwh sa facility and the logistics of
operation.

4  ANALYSISOF TRAP DATA

4.1 INTRODUCTION

There are two fish traps located on the River Dee, bottributaries within the western part of
the catchment. They are both operated by FisheriesaR#¥sServices who kindly provided the
data used in the full Stock Component Review. The firstitisated on the Girnock burn

approximately 700m upstream of the confluence with the Deek(Bnd Hay, 1984), and has
been operational since 1966. The second is located on the Bdudoclapproximately 150m

upstream of its confluence with the Clunie Water, and nstalied in 1988. The operation of the
Girnock trap is described in Buck and Hay (1984).

4.2 GIRNOCK TRAP

Figure 4.1 shows that the numbers of salmon ascending thec&iBurn varies from year to year
and that over the period of trap operation the trend hasdmenwards. The lowest numbers of
returning adults were trapped in 1997 and 1998, a total of Bfbeah each. Since this low point
the average number of ascending salmon has risen to §sgdrom 41 to 117.
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Figure 4.1. Numbers of adult salmon trapped ascending the GirnockrB
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The ratio of male salmon to females ascending the GirBack has ranged from 1:1 in 1971 and
1993, to a maximum of 2.3 males per female in 2000 and a maxohim4 females per male in
1988. The female salmon are predominantly MSW salmon; the saémon include a rising
number of grilse (data not included).

Stock recruitment curves produced from the trap data on the &iBum indicate that in the
region of 30 — 40 spawning female salmon are required tpdtock the burn with juvenile fish
(Buck and Hay, 1984; Hay, 1994). Figure 4.2 shows the numbemafldesalmon counted
ascending the Girnock Burn and the target number of spawamaglés. It can be seen that the
number of females moving upstream through the trap fetMbtte target number in only 5 years
prior to 1990, compared to 11 years from 1990 onwards. The run oin&8efdish in 2005
represents the second best run of female salmon since 1996.

Figure 4.2. Numbers of female adult salmon trapped ascending tir@@gk Burn.
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Red lines indicate the target numbers of 30-40 spawning fenegjesed to repopulate the burn.
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The numbers of descending juvenile salmon has shown muchrgreasestency than might be

expected from the declining numbers of adults. This hes ibepart due to accelerated growth of
the progeny of eggs deposited in the year following a poor spgwyear. The reduced

competition for resources allowed the parr to grow morektyicesulting in larger numbers of

two-year-old emigrants. Following years when egg depositias gveater the offspring grew

more slowly and more emigrated as three-year olda (@zt shown).

4.3 BADDOCH TRAP

The numbers of adult salmon returning to the Baddoch bwa &ao shown a decline over the
period of trap operation (Fig. 4.3). The lowest number tofrneng adults was forty recorded in
2002. The number of male salmon migrating upstream thrdwegtrdap has always exceeded the
number of adult females, ranging from a minimum of In&8es to every female in 1993, to 7
males per female in 1997. 1997, 2000 and 2002 recorded the lowesrmfniémale salmon;
nine in each year.

Figure 4.3. Numbers of adult salmon trapped ascending the BaddocmBu
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Figure 4.4. Numbers of female adult salmon trapped ascending thed®dch Burn.
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Red lines indicate the target numbers of 30-40 spawning hens required to repopulate the burn.

The target number of spawning females required to repeptilatBaddoch burn is similar to that
for the Girnock, circa 30-40 females (Hay, 1994). Figure 4.4/abltustrates that in 13 of the
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18 years of operation the number of returning females dikes foelow this level and has only
once exceeded thirty females since 1995.

On the Baddoch burn juvenile salmon continue to emigrate ynatnthree years of age and a
decrease in smolt age has not been as consistently ré@sdg the Girnock burn following a
poor spawning year (data not included).

4.4 DISCUSSION

The numbers of adult salmon returning to the Girnock Biawe declined over the period of trap
operation. In recent years they have shown a small imprave with the numbers of females
exceeding the minimum spawning target in both 2004 and 2005. t@tiois the target number
had not been reached since 1996. Two-sea-winter salmon emtiniorm the bulk of the
returning population, but the numbers of male grilse meeeasing. The numbers of emigrating
juveniles have remained steady, although accelerated grawds have resulted some years in
more smolting after two growing seasons in freshwateerdhan three.

On the Baddoch Burn male salmon continue to outnumber ésnaadd, in all years since 1995,
female numbers have fallen below the minimum spawningtar@he exception was in 2004
when thirty five female salmon ascended the burn. Juvenilgraion has also remained quite
steady in the Baddoch Burn, although compensation for poomgpgyears through accelerated
juvenile growth is less apparent.

Both facilities provide trend data for fish returning to anmdgeating from tributaries in the upper
part of the Dee catchment. The upper catchment is asbeigth spring salmon production in
the Dee, as in other rivers (Hawkins and Smith, 1986; Lauglit989). The Dee traps intercept
all salmon that attempt to ascend past them but there jthetial that the traps themselves may
act as a deterrent and cause some fish to turn back; tladineascending. Trials of a “weir-less”
fish counter electrode array taking place in the burn belenvGirnock trap in 1993 detected
repeated ascent and descent of fish across the codtieough this behaviour has been reported
previously in Atlantic salmon (Laughton, 1991) and especiallinduthe approach to spawning
(Webb and Hawkins, 1989), the authors suggested that the preséme&anock trap may have
hindered upstream migration under the lower than seasonal flawntonditions encountered
(Smith et al., 1994). Any potential impact the traps may have upon runghet&irnock and
Baddoch Burns under such low flow conditions are unavoidable ifislitdebe collected.

Microtagging studies have shown that, of the adults returwinge Girnock trap between 1988
and 1990, 45% of them had previously been tagged and fin-clippgd/ersles descending
through the Girnock trap (Youngsa al., 1994). Youngsomt al (1994) suggested that the
remaining 55% were derived from spawnings in the Girnock Befavbthe trap, or that the
homing unit to which Girnock fish are returning takes in aolotl habitat outwith the Girnock
Burn. It is not known how many tagged fish which originated abov&theock trap return to
the upper Dee without again passing through the trap, bsitréaisonable to expect that some
might. Peak movements through the Girnock trap are assbaidtte the build up to, or the
decrease following, peaks in river discharge (Webb and HawkBB9). Flows at the time fish
are waiting to enter the burns could influence whether thenass successful or whether salmon
resort to spawning elsewhere, or not at all. It hanlmecasionally observed that dry autumns
have impeded access to the Girnock Burn and the fish haeadniseen “lost” to the main river
(A. Youngson, pers. comm.). FRS are currently modellingrétegtionship between flow and
spawner entry into the burn.

Once adults have entered the spawning tributaries theircgudstedistribution is also dependent

on adequate flow conditions and is a key factor in determigpayvning success and a good
distribution of eggs throughout the length of suitable spawrahgdts.
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As mentioned regarding the location of counters on the iDEgmation is not being gathered on
stocks returning to the lower parts of the river which mapdréorming differently to the upper
and middle river.

SANALYSISOF ELECTROFISHING DATA

51 ELECTRICFISHING DATA

The quantitative electric fishing of juvenile salmonidstreams less than 10m wide can provide
an estimate of the population of fish occupying a given at@amparison of the same sites over
time, in terms of numbers and species composition,atsm provide information on the well-
being of that population.

Data has been collected on the Dee by various groups, prinkR® and Dee DSFB, but
unfortunately it has not been across the whole catchroerat $tatistically sufficient number of
sites, or with sufficient regular visits to them &tl,gain a useful insight into the health of stocks
in different tributaries. Many of the DDSFB’s survetesihave been chosen in order to monitor
the success of specific enhancement work, for exampdeigh monitoring the introduction of
hatchery-origin fry, or tracking changes in juvenile occupafaiowing instream habitat
improvements. As such, these sites do not provide an edhidication of stock health.

This does not detract from the high quality of the datatihatbeen collected, nor does it imply
that the data collected so far does not answer thefispgaestions which the individual surveys
set out to investigate. It was noted however, that therigldishing has tended to favour high
quality instream habitat which will probably be amongst ldst areas to exhibit sub-optimal
residence by juveniles.

Electric fishing surveys carried out previously by FRS mtedi important information on the
distribution of juvenile salmon (throughout the Dee catchmamd) javenile trout (primarily in
the lower and middle reaches), and also on growth rates inediff@arts of the catchment
(Shackley and Donaghy, 1992). The presentation of the ddt@tahdiomasses in the report
rather than fish densities made it difficult to comparedda with subsequent fishings carried
out in 1994 (McLaren and Hay, 1994), in 1996 (McLageal., 1996) and in 2005 (I.S. McLaren,
pers. comm., unpublished data). Some variation in the nupibgites and position of sites
selected precluded further statistical analysis of tHase

It is suggested that a statistically appropriate numbseites from a wide variety of habitats are
monitored on a regular basis. Over time this will gavébetter picture of how the various
tributaries of the catchment are performing. By selgca variety of habitat types the less
favourable ones, which will be the first to go unused shdwdcketbe a fall in juvenile occupancy,
will be early indicators if juvenile fish numbers shoulecline. Conversely increased usage of
poor sites could be indicative of increasing juvenile populatiéghsther advice is available from
the Scottish Fisheries Co-ordination Centre on the numbsawipling sites required for the
statistical power to detect changes in the juvenile pdpulat
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6 CONCLUSIONS

6.1 SALMON

Rod catches of multi-sea-winter salmon on the River Bwe declined significantly over the last
fifty or more years, as demonstrated by the Scottisbctiive’s Statistical Bulletin (Anon.,
2005a). This has been especially true of the spring catchasnokelen of great importance to the
fishery. The early running component of the Dee stock hastrtteafishery has attracted anglers
early in the season, when salmon are not available onrotkes, and has given the Dee a high
profile as a leading spring fishery. Consequently reduciiorise spring run have affected the
fishery’s reputation (Anon., 1994a). Measures to countdnaaiécline included the development
of the Dee Salmon Action Plan and the introduction of ehcand release policy in 1995 (Anon.,
1994b).

The reasons for the decline are manifold and not fully urasststut reduced survival in the
marine environment through changes in the sea surface tempgffatiedlandet al., 2000) and
copepod production (Beaugrand and Reid, 2003) have recentlysbggested as contributing
factors, whereas netting in the West Greenland and NartteEe fisheries between the 1960s and
early-1990s reduced the numbers returning to home waters, (/BI89). Exploitation by the
local net fisheries until they ceased and by the rod fishaty the introduction of catch and
release further impacted the numbers available to spawaalised factors such as run-off from
forestry and agriculture have affected the succesgsavfrsing and juvenile survival.

Since the late-1990s small recoveries have been detectedradtba&tches of both the spring and
later-running MSW salmon. Catches in 2004 for the Dee distece 44% of the current long-
term average spring catch and 92% of the current long-termge/@ummer catch. At their
lowest points in 1998 the spring catch was 17% of the currentéongaverage and the summer
catch 41% of the current long-term average. Salmon returrghan rivers where catch and
release is less prominent appear to be increasing, blésdex rate than on the Dee. From this it
appears that general marine survival is improving but that theures being taken specific to the
Dee are having an additional affect. It is not posdibhelly quantify the effect of the catch and
release policy, but the combination of improved marine survérdianced freshwater survival to
reach spawning, and habitat improvements on the catchment aimeceRile survival are all
likely to be contributing to the recent increases.

Examining the MSW salmon catches more closely has slioainthere are localised changes
occurring in different parts of the river. The main tretidd this has highlighted are:

» Across the Dee district as a whole declining rod catches dweaded through all of the
spring months and through May and June.

At a level localised to different sections of the ritke declines have occurred at
differing rates, with recent declines being in the FebraaMarch catches in the lower
parts of the river, but between April and May in the upperrbeats.

* Although at levels much lower than previously, MSW salmonhes across all parts of
the catchment do appear to have stabilised or improved slightig last five years.

*  Numbers of late-running MSW salmon are increasing suchthigahumber caught in
September now accounts for approximately 20% of the year'steep®SW catch.
These are predominantly caught on the lower river, asdwnbel expected with fish
coming in late in the season.

» Catches from the Raik sea fishery, which closed in 1986cdteti that the numbers of
MSW being caught later in the season (June to August) vugng.r This supports the
rise being seen in the late season rod catch.
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Catches of one-sea-winter salmon or grilse have shown adiféeesent picture from the MSW
salmon. Since the mid-1980s the numbers of grilse being chydghe rod and line fishery have
increased significantly. This coincides with the rem@fdhe last of the net and coble stations in
the river estuary in 1986 which were intercepting large raumbf fish, but it also coincides with
a period when the numbers of grilse being caught by thevastsurpassing the number of MSW
salmon they were catching. The long-term data from the Aberdaebour Board indicates an
earlier period of grilse dominance in the net catches pre-18u@ring these periods of grilse
dominance there appears to be a tendency for more of the auwtosnof grilse and MSW salmon
to be running later. Increases in the rod catches in Septemlihe lower river seem to support
this.

Efforts have been made here to separate the MSW andejatsents of the rod catch by looking
at the weight-frequency distribution of the catch, andtihsshown that the September catches of
both are increasing. This will not remove all instanckesnisclassification of large grilse as
MSW salmon, but the increasing size of grilse latethan season was taken into account as the
separation of the year classes was carried out. Umlesh more detailed scale analysis of the
catch is carried out it is unlikely that this idemd#tion can be improved upon. Consideration
would have to be given to the risks of increased handlinfjisbfas they become closer to
spawning as well as the man-power required for the seating analysis. In addition it becomes
more difficult to remove scales from male salmon as#ason progresses.

Further caution should be applied to the interpretation oihttreasing numbers of MSW salmon

and grilse being caught at the end of the season. Nensasc records are made of the angling
effort being expended and so increases could be accoiontby either increased angling effort

or an increase in fish abundance at the end of the se@ibermbservations from the net fisheries’
catches that autumn runs were later during times ofegdésminance would support the latter
suggestion. However, anecdotal accounts from one of the loveerbeats examined told that

angling efforts in the second half of the fishing seasonif@de&kd increased since the mid-1970s.
Increases in the end of season catch could therefaledi® a combination of both angling effort
and fish abundance.

In line with the decline of spring salmon in the rod catchribmbers of early-running MSW
ascending the spawning burns in the west of the catchmentlaker year have declined steeply.
The FRS-monitored traps on the Girnock and Baddoch Burnsreaweded significant drops in
the numbers of male and female 2SW salmon since thegdtaperating in 1966 and 1988
respectively. However, slight increases in the numbérsoth sexes have been observed in
recent years. The numbers of females available hathmepawning target levels in the Girnock
in 2004 and 2005 and in the Baddoch in 2004. Although this is aveasign, a number of years
will have to pass by before it can be seen if it isia trend in the salmon numbers.

Fish counters further downstream in the middle sectiorthef river have not shown any
significant increase in the numbers of ascending fesafaon. The Cattie and Beltie counters’
data are due to be re-scrutinised but currently indideie male salmon far outnumber female
salmon in the spawning populations of these burns. Migratehaviour of the males at
spawning time requires further investigation to determine if ethare many roaming,
opportunistic males adding to the population using the buria¢a foom the Feardar fish counter
in the upper part of the catchment shows a possible declisalimn numbers, but requires
validation of the counting procedure and currently the dadald be treated with caution. Target
numbers of spawning females have not been establishewefootinter burns.

19



6.2 SEA TROUT

Rod catches of sea trout on the River Dee appear to moablesfrom year to year. The Scottish
Executive recorded sea trout rod catches for the Deectliasria whole have shown a significant
increase over the last fifty-two years, but over the periodesthe early-1980s they have
stabilised and show no significant trends. The DSFIA seddtiover data indicates a decrease in
the middle river catches and implies, as the submissioneamplete, that catches in the lower
river have increased. Data from the individual beatswaladid not show any significant trends
in the catches, suggesting that there must be large variatthe sea trout catches between beats
within the same river sections in order to generate thd/®&ford trends.

Some low periods in the sea trout rod catch for the wbblthe Dee have coincided with
increases in the numbers being intercepted by the hetdisheries, for instance in the late-1950s
and early-1960s when the nets were catching 25,000 or more gealteder declines in the rod
catch in the 1970s were also common to the net catches, imphgng was a reduction in the
overall abundance of sea trout at this time. The figraloval of the net and coble fishery in 1986
and of the fixed engines in 1999 have been accompanied by storintreases in the rod
catches in the years immediately following. Currentlytsmat rod catches are 123% of the fifty-
two year long term average and 69% are now being returnbd tweter.

Separation of sea trout from brown trout and salmon in the akxisged from the Vaki fish
counters is not likely to be completely accurate duthéooverlapping sizes of fish of different
species (data not included). Using the current length poaats there are no statistically
significant changes being detected in the total numbeaxsa@nding sea trout since 2001. Two of
the counters are on tributaries to the middle part of ter.ri Although the DSFIA collated
catches showed sea trout numbers caught in the middlehaverdeclined over the last twenty
years, catches since the late-1990s have shown an improvenhenéfofe, monitoring should be
continued in order to determine if the spawning population dwesase, or to detect the earliest
signs if any problems do arise. Research and informatidhe sea trout populations of the Dee
is sparser than that for salmon.

6.3 CATCH AND RELEASE

As mentioned above, it is not possible to evaluate fallydontribution that catch and release is
having to the Dee fish populations as a whole. Toe Istkknown about the total numbers of fish
coming into the catchment and also about the exploitatios oatéhe different components of the
Dee stocks. FRS has made some calculations for thegspinning stocks of the Girnock Burn
where it is known how many adults are ascending. Based exaoitation rate of 30%, i.e.
assuming anglers catch 30% of all spring-running salmon, and kntvanmercentage which Dee
anglers subsequently release, FRS have estimatedntt#i04 catch and release resulted in
approximately 20 extra female 2SW salmon returning to spdwmeathe 40 that would have
been the total returning in the absence of catch and ee{éa®n., 2005b). Comparisons have
also suggested that catch and release is contributing [etfie improved catches above the rate
of recovery seen on other East Coast rivers through gememaases in marine survival
(Bradford, 2005).

Although recent catches of spring-running MSW salmon haveilised, the data from the
Girnock and Baddoch traps show the numbers of returning ésrhalve only begun to exceed the
spawning targets since 2004. It would therefore not be prtaeansider relaxing the catch and
release policy until the spawning targets have been cendjstmet for a number of years to
provide a safety margin. Spawning targets for other pErthe catchment also need to be
established and, for areas in which both grilse and Mg8wn, consideration should be given to
the total number of eggs being deposited from both amepgras the dynamics between the two
components are not understood.
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6.4 GRILSE AND MSW SALMON NUMBERS

The data from the Aberdeen Harbour Board nets indicateshéhaiatches of salmon since 1960
have been dominated by grilse, in common with other east civers (Summers, 1995). The
surge in the grilse rod catch since the 1970s, and the iasrgmagrilse and MSW salmon catches
late in the fishing season support this. The similarityveen the different rivers would indicate
that factors in the marine phase common to the emigit@misthese rivers, rather than freshwater
influences, are likely to be causal. The net data ladse@ shown that the period between 1910
and 1960 was dominated by MSW salmon. However the conditionsnsie for the switch
between grilse dominance and MSW salmon dominance are not kri@ovrelations between sea
surface temperatures and salmon sea-age or the timigigse return have only illustrated that
causal relationships can not be deduced and that the affébis marine environment are likely
to be complex (Summers, 1995). Heddell-Cowie (2003) also faumithé Tweed’s net catches
that there were only weak relationships between the marineahbabitat, as represented by the
sea surface temperature and the sea ice coverage of theWestern Atlantic Ocean, and the
catches of grilse and MSW salmon. Their influencesamon survival and subsequent capture
are therefore likely to be general in effect. Possidans of effect are through initial post-smolt
growth (Friedlandt al., 2000) or through temperature affecting the abundance antutisin of
food species (Beaugrand and Reid, 2003). Without understardingphditions affecting the
shift from grilse to MSW salmon dominance, there is no teagredict when or if such a change
could occur again in the future.

6.5 AUTUMN CATCHES

Rod catches of grilse and MSW salmon have been increagemlthe fishing season, primarily
in September on the lower river beats. Considerationbbas given in the past to reducing
fishing pressure on the spring run of fish by delaying the seasanssteh as was introduced
between 1995 and 2000, and instead making a compensatory @xtengie end of the season.
Prior to 1949 the fishing season on the Dee extended intb€cto

Investigations in 1996 and 2004 carried out experimental fishitigeifirst two weeks of October
on four lower river beats (Smi al., 1998; Hudson, 2004). Freshly run grilse and MSW made
up 28% and 32% of the rod catches made during these two pergpizctively. Radio tracking

of 21 of the salmon caught in October 1996 (19 grilse and 2 MB®dyed that 12 of them (57%)
remained in the lower 35km of the river during the spawning peti@dfurthest upstream that
spawning was thought to occur was 70km from the sea. Theafjémerd was for fish from the
further upstream tagging sites to penetrate higher up intathkment.

If the end of the fishing season is to be reviewed in lghthe current increase in September
catches there are a number of considerations to be irastkeaccount. Redd counts have shown
that lower river spawning begins early in November andesaon into early January (Webb and
McLay, 1996). In October fish are becoming increasinghdyeto spawn and care should be
taken when handling them. Radio tracking showed that some tft&rinning salmon do still
travel quite a distance up into the catchment, or maylase to negotiate the tributaries (Smith
et al., 1998). Any change in the close date should be made allé®angy for fish to finish their
migration ready for spawning, bearing in mind that flow dgomas may not be immediately ideal.

Monitoring of the lower river populations, possibly througtilautary counter or trap facility for
returning adults, and through a thorough programme of jlevenirveys, will be necessary to
establish the current situation regarding spawning targetgraaaile occupancy and to track any
changes. If numbers were thought to be declining anyatitiarto the season close date could be
reconsidered or reversed. The policies of the Dee Conservatide should remain in operation
to the end of the season. As mentioned above the factarSragfthe current grilse dominance in
the salmon population are not known. Pre-fishery abundancestfend&cotland as a whole
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indicate a decreasing availability of salmon in SepterabdrOctober, although the performance
of different rivers may vary (Anon., 2003).

6.6 FUTURE DATA REQUIREMENTS

The current study has established that it is valuable tamierarod catch data on a closer scale
than that published in the Scottish Executive’s yearlyis$izal Bulletin. Efforts should be made
to request the monthly figures from FRS Montrose eachaféar the Bulletin has been produced.
It would be useful if the regular submissions of cateftadto the DDSFB and the yearly
submissions to the DSFIA could be co-ordinated to avoid @tops having to duplicate efforts,
as these will allow catch analysis of the different rsections.

Spawning targets have been established for the Girnock asdb@&a Burns allowing FRS to
relate the number of females ascending the burns to thwerurequired to repopulate the
available habitat. The amount and quality of spawning amdnjle habitat available on the
Beltie, Cattie and Feardar Burns where fish courgmrssited should also be assessed and used to
calculate spawning targets for these parts of the catchnt@ohsideration should be given to
locating a similar facility for monitoring adults retumg to a lower river tributary.

An electric fishing programme should be established wighatim of being able to detect changes
in the juvenile population with statistical confidence ahduld encompass a range of habitat
types. Advice on the sample number and frequency caought from the Scottish Fisheries Co-

ordination Centre. Scale sampling of the juvenile popriatan be incorporated into this to

provide data on growth rates and freshwater age clagsesmprehensive scale survey of adult

fish would require wider co-operation with anglers toueassamples were distributed across the
catchment, but would need balancing against the increasegomaer commitment to analyse the

samples and the increased handling of the fish whicbuldvinvolve.
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