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INTRODUCTION

The Cromarty Firth Fishery Management Plan is idéehto guide the combined fishery
management activities of the Cromarty Firth FisHgogrd and the Cromarty Firth
Fishery Trust over a 6 year cycle between 2008281@. This document is a simplified
version of the full Management Plan which was earout as part of a contract for
Scottish Government Fishery Research Services.fullhglan contains much more detail
and is available on request from the Cromarty Hitihery Board.

The plan is set out in a series of chapters whedtdbe and analyse the historical and
present status of fisheries in the region andiaBees which impact on these fisheries.
The plan then formulates a series of managemeuorties to guide annual work
programmes over the plan period. The planning m®cecyclical; a monitoring
programme will review the success of actions ineghg the plans aims and guide the
development of the next phase of the plan.

Consultation

A draft copy of the Cromarty Firth Fishery Managem@lan was circulated in October
2008 to; Scottish Government Fisheries Researahicgsy Scottish and Southern

Energy, Scottish Natural Heritage, Scottish Enuvinent Protection Agency, Highland
Council Fisheries Development, Forestry CommisS§oatland, Highland Local
Biodiversity Plan group, Rivers and Fisheries Tsu&totland and angling groups. There
was useful feed back from several of these orgaarsawhich has been incorporated in
this document. Detailed responses are includepperadix 1. A new section on working
with other plans, organisations and designatiossiean added to Section 1.

Aims and Objectives

The aim of this plan is to maintain and enhancentiteve fish stocks of the Cromarty
Firth region and the habitats which support them.

For salmon and sea trout there is an objectiveawimise recruitment, whilst
maintaining diversity and fitness.

For all fish species exploited by fisheries tharan objective to ensure that both
exploited fish stocks and fisheries are sustainable

For native fish species which are not exploitediglyeries there is an objective to
maintain a favourable conservation status.



Structure of Plan

The Cromarty Firth Fishery Management Plan is sets a series of sections which lead
sequentially from description, to analysis, to fafation management actions and then
the monitoring of the effects of these actionse Pan Sections are summarised below.

Section 1

This section describes the structure of Fisherydgament within the Cromarty Firth
Region. The location of catchment-based manageuretst within the region and
resources available for management.

Section 2
This section describes the history of fisheries fsitery management within the
Cromarty Firth Region

Section 3
This section describes the topography, geologyluae, hydrology and climate of each
management unit.

Section 4
This section describes the present status of fishfisheries within the Cromarty Firth
region.

Section 5
This section describes present fishery managenotéinities within the Cromarty Firth
region.

Section 6
This section identifies factors impacting fish st®and fisheries.

Section 7
This section explores and analyses potential manageactions arising from the issues
identified in section 6

Section 8

This section describes a programme of works arigong the analysis carried out in
section 7. This sets out a series of prioritiessfuecies, habitats and research which then
form the basis of annual work programmes over tae pycle.

Section 9

This section sets out the monitoring and reseaghirements needed to support the
implementation of the Plan and to assess the aféa@ss of management actions in
achieving the Plan’s aims.
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Section 1. Management structure, area and resourse

1.1 Structure of Fishery Management in the CromartyFirth Region

The management of freshwater fisheries in the Croniarth Region is delivered by the
combined activities of the Cromarty Firth Distrig&almon Fishery Board and the Cromarty Firth
Fishery Trust.

These two organisations are managed by a Jointtiresho is supported by a Management
Committee drawn from the two organisations.

The Cromarty Firth DSFB has a statutory remit uritderSalmon and Freshwater Fisheries
(Consolidation) (Scotland) Act 2003 as describeRant 3 of the act. The Fishery Board has the
power to appoint Water Bailiffs with similar poweamsPolice Officers and has an important role
in fishery protection and law enforcement. ThéhEiry Board is funded by raising an assessment
on anyone owning salmon fishing rights in the ragidhe remit of the Fishery Board is limited

to the management of salmon and sea trout stocks.

The Cromarty Firth Fisheries Trust does not hastautory remit but is a registered charity
governed by charities law and the OSCR regulatiditee Cromarty Firth Fisheries Trust is
recognised by the Inland Revenue as a Charity uBdettish Charity Number; SC029221.

The Cromarty Firth Fisheries Trust is funded byritable donation and has a remit for all native
freshwater fish species and aims to support reBeard education programmes to further their
conservation.

1.2 Contact Details

Cromarty Firth Fisheries Board and Trust
Joint Director

Simon Mckelvey

Aultgowrie Farmhouse

Aultgowrie

Muir of Ord

IV6 7XA

conondsfb@aol.com
cromartyfish@aol.com

Cromarty Firth Fisheries Trust
Brodies LLP

15 Atholl Crescent

Edinburgh

EH3 8HA

Cromarty Firth District Salmon Fisheries Board
Clerk Malcolm Younger

CKD Galbraith

Reay House

Inverness

IV2 3HF



1.3 Management units

The area managed by the Cromarty Firth DSFB / C&gé&nds from Tarbat Ness in the North to
the South Sutor and covers an area of sea 5kne tBakt of this coastline and rivers draining into

it. The region includes the Cromarty Firth and ¢aechments of all rivers draining into the
Cromarty Firth.

Major catchments / management units of
Cromarty Firth Region

/., 4 Balnagown
10km sg N /%7 7 Newhall Burn
/. 8 Peffery
5 Sgitheach

8 Cromarty coastal
S N/ 2 Alness

/\\\? 3 Alit Graad
N 1 Conon

Based on digital spatial data licensed from the Centre for Ecology and
Hydrology, © CEH. © Crown copyright.

g
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Conon Sub-catchments / management units

N
10km squares \_ /1.1 Conon
1.2 Bran
W E 1.3 Meig
/N 1.4 Orrin
g 1.5 Blackwater

Based on digital spatial data licensed from the Centre for Ecology and Hydrology,
© CEH. @ Crown copyright.
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1.4 Description of assets and resources

Human resources

Trust Chairman: Lord Nickson

Board Chairman: Andrew Matheson

Board Clerk: Malcolm Younger

Joint Board / Trust Director: Simon Mckelvey BiSons, MIFM, CEnv.
Conon Bailiffs;

Two full time Bailiffs are supported by an apprestbailiff and two seasonal bailiffs.

Alness Bailiffs;
One full time Bailiff is supported by a seasonadlifia

Seasonal Research Assistants: Employed for speeffearch projects and contracts as required.
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Buildings, offices, hatcheries, fixed traps, couets

Offices
CKD Galbraith,
17 Old Edinburgh Road
Inverness
IV2 3HF

Aultgowrie Farmhouse
Aultgowrie

Muir of Ord

IV6 7XA.

Buildings owned by Board

Bailiff’'s house

Loch na Croic

Achilty

Contin

Grid Ref 242900 859200

Salmon Bothy

Pitglassie

Dingwall

Grid Ref 254900 856900

Buildings rented by Board

Bailiff's house
Novar Estate
Alness

Strathconon Hatchery

Old Sawmill

Strathconon Estate

Strathconon Contains 7 no 2m tanks and 2 noadhist
Grid Ref 230200 855450

Novar Hatchery

Novar Estate

Alness

Grid Ref 261400 868500

Contains incubation facilities for 250,000 ova,n tank for broodstock



Buildings owned by Scottish Hydro Electric but manged by Board

Broodstock Holding unit
Loch na Croic

Achilty
Contin Contains 10 no 3 m tanks with pumped waippky.

Grid Ref 242900 859200

Contin Hatchery
Tor Achilty Forest
Contin
Grid Ref 245400 856750
Incubation facilities for 4 million salmon ova, 8 8m

tanks for first feeding fry.
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Fixed traps; owned and maintained by Scottish Hydraperated by Board

Loch na Croic heck and adult trap
Catches Blackwater adult salmon for broodstock.
Grid Ref 242900 859200

Achanalt Smolt Trap

Catches smolt run of River Bran which are thengpanted by road and released
below hydro scheme.

Grid Ref230050 861500

Orrin Dam adult trap
Catches adult salmon below Orrin dam so that fishlme released above dam.
Grid Ref 240400 850275
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Fish Traps in the Cromarty Firth Region

~__ ] Y

10km squares N
w E # Adult trap
Fixed smolt trap
S Rotary smolt trap

Based on digital spatial data licensed from the Centre for Ecology and Hydrology,
© CEH. © Crown copyright.
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Fish counters; Owned and operated by Scottish Hydro

Tor Achilty Dam
Hydro Mk XI resistivity counter.
Grid Ref244600 854500

Meig Dam
Hydro Mk XI resistivity counter
Grid Ref237550 856000

Luichart Dam
Hydro Mk XI resistivity counter
Grid Ref238800 857950

PIT Tag Decoders; Scottish Hydro operated by Board

Tor Achilty Dam
Fixed to fish counter
Grid Ref244600 854500

Meig Dam
Fixed to fish counter
Grid Ref237550 856000

Luichart Fish Ladder
Removable installed in top orifice of fish ladder
Grid Ref238600 857750

Achanalt Smolt Trap
Removable installed in fish trap entrance.
Grid Ref230050 861500



Fish Counters in the Cromarty Firth Region

~

# 5,/
# F .o
#
10km square N
# Counter
w E # Counter and PIT decoder
PIT decoder
S

Based on digital spatial data licensed from the Centre for Ecology and Hydrology,
© CEH. © Crown copyright.
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Vehicles
Short wheelbase Landrover 90
High Capacity Landrover 110
4 no Vauxhall Corsa vans
Ifor Williams twin axle trailer
Lightweight box trailer
Boats
Avon Searider 4.7m RIB
60 Hp Suzuki 4 stroke main engine

6Hp Suzuki 4 stroke Aux engine.

3 man Avon inflatable dinghy
2Hp Suzuki 2 stroke engine

Old Town Discovery 159
Canadian canoe

Perception Carolina
Kayak

Cobra handheld VHF marine radio

Hummingbird marine GPS/chart plotter

Electric fishing equipment
Electracatch

WCF 9 Backpack

Electracatch
WCF 7 Bank based gear
Honda 4 kw generator

2 stop nets, hand nets, measuring boards, bucketgs.
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Portable traps

2no 6 ft diam Canadian Rotary Screw Traps

I.T. hardware and software
Hardware
Dell 420 PC with Windows XP
Hewlett Packard Compaqg nx9010 laptop with Widows XP

Optoma Projector

Software

Microsoft Office 2003

Arcview GIS 3.2

SFCC Electro fishing database v.3.1f
SFCC Habitat database v. 2.1b
SFCC Catch database

AOL broadband silver

Geographic survey equipment

Garmin GPS 72

Survey nets

Fyke nets 2no.
Salmon sweep net

Other (e.g. fish tagging and tracking equipment, cmputers and software)

Fish transport tank one cubic metre with O2 diffuse
Honda petrol water pump.

2no anaesthetic / short distance transport tanks.

Fry transport tank contains 10 separate basket©2ardiffuser.
3 hand held PIT tag decoders.

Floy tag gun

Microscope for scale reading
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1.5 Data holdings

Electric fishing sites
Monitoring

There are a number of sites that have been ussat@snonitoring sites within the
region. However the selection of these sites hatsed over a number of years, many
were selected to check the effectiveness of stgcamd do not represent a sufficient
spread of habitat types. We recognize the neeelview the selection of core monitoring
sites.

Table 1. Core Electro fishing Sites

Catchment/ Total No of core sites fished | | Total non-core sites| Total no of e/f s
River* no. of More than Once a | Every 2 | Less frequently | Non Non core | Non

Core once a year** | year years than once core p/a core

sites every two years| quant Timed
1 Conon 2 2 6 1 16 2E
2 Orrin 4 3 1 16 9 16 45
3 Meig 5 5 30 8 40 83
4 Blackwater 3 3 24 11 20 58
5 Bran 4 4 16 6 33 59
6 Conon catchment| 18 92 35 125 265
(1-5)
7 Peffery 2 2 7 0 0 9
8 Alness 2 2 2 34 35 73
9 Allt Graad 0 0 0 4 0 4
10 Sgitheac 0 0 0 1€ 0 1€
11 Newhall burn & | 0
other small coastal
streams

Most of the core monitoring sites on the Conort fished in 1996 and 1997 were
selected to test effectiveness of the large scatighkry operation on the Conon. Sites
were selected on each major tributary. The sie®welected using the 1995 habitat
survey of the Conon system and sites of A or B gjfaabitat suitability chosen.
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Cromarty Firth Electro-fishing sites

N k“'
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10km square N o .
a Quantitative sites

W E +  Timed sites
Presence absence sites
S

Based on digital spatial data licensed from the Centre for Ecology and Hydrology,
© CEH. © Crown copyright.
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Electro-fishing monitoring sites
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10 km square

Based on digital spatial data licensed from the Centre for Ecology and Hydrology,

© CEH. © Crown copyright.
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In addition to the core monitoring sites describedve sites have been electro fished for

a variety of different purposes as shown in Table 2

Table 2. Purpose of Electro fishing

Reason for electro fishing site: Number of Number of
sites Visits

Core monitoring 22 78

Monitoring stocking with eggs 7 17

Nutrient addition experiment 16 16

Quantitative and timed fishings. Mapping distrilouiti 260 Approx 300

passage of obstacles / relative abundance

Presence absence. Distribution /passage of obstacle | 89 89

Details of electro-fishing surveys including reasdor survey are set out in a series of
internal Board reports although some electro-fighiras undertaken in years between

reports and entered into SFCC database;
Conon reports

1996 electro-fishing survey
12 quant sites mainly to check stocked areas

1997 electro-fishing survey

29 quant sites stocked areas but also some napaaining

1997 Meig natural spawning survey
8 p/a sites to check limits of natural spawning

1998 electro-fishing survey
41 quant sites
22 p/a sites

1999 electro-fishing survey
32 quant sites
19 timed sites some on wider main stem reaches

2002 electro-fishing survey
5 quant sites

107 timed sites to give assessment of relativekstbandance around the catchment.
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Alness reports

1998 electro-fishing survey of Alness
34 p/a sites to give some indication of stock thstion and limits to migration

2002 electro-fishing survey of Alness

35 timed sites to give more information on limifs@gration and relative stock
abundance.

2004 stocking strategy

Balnagown

1999 salmonid fry & parr survey by Bob Morgan anG®ATl

Sgitheach

1998 Brief electro-fishing survey of R Sgitheach.
P/a sites to determine limit of migration at sepésalls on the Sgitheach

Allt Graad

2000.

Timed fishings to determine limit of migration)Jagve stock abundance and check
effects of recent poisoning incident.

Newhall Burn and smaller burns running into Cromarty Firth

Timed fishings to investigate distribution of salms
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Electro-fishing Methods

Over time several different methods of electroifigrhave been used, with different

methods being appropriate to different purposes.

Table 3. Electro fishing Methods

Reason for Percent of sites fished by method

electro fishing | Fully Semi- Timed Presence /| Other Other

site quantitati | quantitati | fishing absence | method 2 | method 3
ve ve (single-
depletion | run)

Core-monitoring| 100 0 0 0

Distribution / 40 0 40 20

limits to

migration

Nutrient 100 0 0 0

addition

experiment

Other 100 0 0 0

experimental

Fully quantitative fishings are as per SFCC protoco

Timed fishings used backpack gear banner net andperators. Samples were in
riffle / shallow glide habitat and were for 5 mieat Salmonids were recorded as 0+

and 1++ with scale samples taken as required.

Presence / absence fishings as per SFCC protocol

Electro-fishing data is stored in the SFCC datakmasea copy held locally and at

SFCC, FRS, Faskally.
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Counter data

Location of counters

River Easting Northing | Type of counter Reliable Notes

(6 figure) | (6 figure) Data?
Blackwater 242850 859250 Adult trap Yes 40 yr time series 1965-present
Trap
Conon / Tor | 244600 854500 Hydro mk11 ? Long time series some problems in
Achilty recent years make recent counts

unreliable 1955-present

Conon / Tor | 244600 854500 Yes Gives returning adult data from Bran
Achilty PIT trapped smolts, Another decoder is
Decoder to be fitted to Meig dam next year
Meig /Meig 237500 856000 Hydro mk 11 ? Long time series 1957-present
Dam
Bran / 238800 858000 Hydro mk 11 ? Long time series. 1968 — Present.
Luichart Gap from 1983 -95 when no
Dam stocking & smolt transfer took place.

Prior to introduction of resistivity counters ireth980’s at the hydro dams manual counts took
place.
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Trap data

River Easting Northing | Type of trap Target: Month(s) Years used
(6 figure) | (6 figure) (Salmon/Sea | used (e.g. “1997 and

trout/Bo th)? 1999” not “27)

Blackwat | 242850 859250 V inscale trap Salmon Nov-Dec 1965-present

er (adult)

Bran 230050 861500 Wolf trap Salmon April - June 1994 —present
(smolt)

Orrin 240350 850275 Wolf trap Salmon April =June 1998 — 2002
(smolt)

Meig 239400 856500 Rotary Screw Trap Salmon April /May 2005
(smolt) but
caught both

Blackwat | 242850 859250 Rotary Screw Trap Salmon April / May 2005

er (smolt)
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Physical and biological habitat data

Detailed habitat survey data has been collectedlfaignificant catchments in the region. The
Conon and Peffery catchments were surveyed usingthod which is similar to but predates the
SFCC habitat survey method. All other catchmemgsevsurveyed to SFCC habitat survey
protocols by SFCC accredited surveyors. The dataated is stored on the SFCC Habitat
Database with copies held locally and at SFCC, FRSkally.

The findings of the habitat surveys for each cathinare summarised in the following Conon
DSFB reports;

Habitat Survey of the River Conon and tributaries. 1995
Habitat Survey of the River Peffery 1995
Habitat Survey of the River Grudie system and BHtisechain 1997
Habitat Survey of the River Alness and its tribigsr 2000
Habitat Survey of the Balnagown River and its travies 2000
Habitat Survey of the River Sgitheach 2001
Habitat Survey of the Allt Graad and its tributarie 2001
Habitat Survey of the Newhall Burn and its tribigar 2001

The minor burns running into the Cromarty Firth éalso been surveyed and the data entered
into the SFCC database.
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Redd counts

No redd count data has been collected partly becafuthe peaty nature of many of the
watercourses and partly because of the workloatadff during the broodstock collection and
stripping process.

Temperature data

Between 1995 and 1997 ova baskets designed toic@via and gravel were planted in
the head-waters of the Conon tributaries. The ms&shused prevented alevins from
escaping, so that the baskets could be lifted la@darvival to swim up fry stage
recorded. Baskets were planted in the head-wateéhe Bran, Meig and Orrin and two
separate experiments were carried out at eachlsitene set of baskets, freshly stripped
green ova were used, which give an indication eflitkely survival of naturally spawned
ova which are subject to floods and frosts throughioe winter. In the other set of
baskets eyed ova were planted in late March. Jdusnd experiment gives an indication
of likely survival rate for artificially planted @/ Such planting would be done with eyed
ova as they are more robust than green ova andectransported more easily.

The results of these experiments were very encigaghe survival of the eyed ova in
all three tributaries was over 99% to the well deped alevin stage. The survival of the
green ova was between 73% and 86% to the well dpedlalevin stage. The hatching
time and development of the alevins was delayetarriver compared with that of the
hatchery stock, especially in the Meig and Orrin.

Temperature data loggers were planted in riveribélde same locations as the ova
baskets. These data loggers recorded the tempeeatery four hours and stored the
information which was then downloaded to computerg month. The temperature
records provided by the data loggers were then eosato the daily temperature records
from the hatchery. The results showed a much manable and harsh temperature
regime in the river bed than in the hatchery afmher average temperature over most of
the incubation period.

A programme of temperature data monitoring wasesddry FFL in 2002 and is ongoing.
Data from this monitoring is held by FFL Faskally.
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Water quality

A programme of pH sampling was undertaken in 199&8bnon DSFB with records
stored on a database. High winter rainfall andoperof snowmelt allowed us to take pH
readings during winter floods when acid conditians most likely to occur. There are
now 256 records on the database. A pH of <5 wawrded on 15 occasions (5.9% of
database) most of these records occurred on bariyg affected by forestry and
elsewhere acid episodes were short-lived.

Water samples taken from 9 sites around the Coatmhment in 1995 had detailed water
analysis undertaken by FFL.

Water quality data is held by SEPA for monitoriritgs throughout the region.

Catch data
Rod catch

Rod catch data exists for the major rivers runiirig the Cromarty Firth and is held by FRS at
Montrose. Data from 1952 to the present has bellected and has been amalgamated for the
Conon DSFB region. Separate rod data for eachigwaso held by FRS and has been
requested. More detailed (although not complets dirod catch by beat is held locally by the
DSFB.

Netting data

Annual net catch data is held by FRS Montrose &mhenetting station in the region from 1952 to
the present. This data has been amalgamatedef@dhon DSFB region but could also be
supplied as separate data sets for the bag netstiogeoutside of the Cromarty Firth and the
sweep nets operating within the Firth.

Tagging data

PIT tagging

PIT tagging programme on the Bran system bega@%7 And has been developed since then to
include work on the Meig and the Blackwater. Altloe Conon PIT tagging data has been
entered into an Access database with copies helkRi8/Faskally and the Conon DSFB.

Micro-tagging

Some limited micro-tagging of smolts from the Beard parr stocked into the main stem of the
Conon has taken place. Data from this taggingokas entered into the ICES database by FRS
Faskally.
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Radio tagging

Radio tracking work carried out by Andy Gowans loa River Bran is described in his Ph D
thesis.

Radio tracking work carried by Keith Williams oretlfonon and Bran is described in his Ph D
thesis.

Acoustic tagging
Data gathered during acoustic tagging carried gugRS Faskally on adult salmon migration in
the Cromarty Firth is held by FRS.

Balloon tagging

Balloon tagging data from an experiment to asdessurvival of smolts through the turbines at
Tor Achilty Dam is held by Scottish and Southerreigy. The work is described in a 2004
report by Normandeau Associates Inc and Fishtragk L

Scale or other tissue collections

As part of juvenile electro-fishing surveys scades routinely collected to establish breakpoints
between year classes of salmon and trout.

Scale sampling took place during a number of ragioking studies on the Conon the scale
collections were retained by the researchers imebbnd are not held by the DSFB although
details are contained in the relevant reports.

Radio tracking study on the River Bran 1997 Andyw@ons PhD
Scale samples were taken from salmon and grilseieapat Loch Luichart prior to radio

tagging.

Spring salmon radio tracking Conon 2003 Keith \&itis PhD
Twenty spring salmon were scale sampled beforeglraidio tagged.

Autumn salmon and post spawning tracking on theiRBran 2003 / 2004 Keith Williams PhD
Scale samples were taken from 18 autumn salmo@d8 and twenty in 2004

As part of a study of predator damage to rod casglmon in 1998 Frances Mackay collected a

sample of 671 scales were taken from Conon salmdrGailse. This collection is held by the
Conon DSFB.

Information on population structuring and intra-specific biodiversity
e.g. genetic data

No genetic analysis has been carried out on attyedfish populations of the region. This should
be considered as a priority for future research.
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Predator data

Predation on the River Bran was studied by D.Millthe 1950s and 60s and is discussed in
detail in Mills 1964.

The Conon DSFB has undertaken counts of sawbilletsland other piscivorous birds on the
Conon and its tributaries since 1997. These cowmets initially done on foot using DSFB staff
and volunteers from local angling associations1c&2004 have been carried out by DSFB staff
using canoes.

During 1998 Frances Mackay examined 636 rod casghton and grilse from the main stem of
the Conon. The proportion of fish damaged by p@datas recorded and the types of damage
recorded were categorised. Between June and Se@tdrd98 regular timed observations were
made in the lower reaches of the Conon to recalblasgivity.

Between 1999 and 2001 Stuart Middlemas carriedesgarch into interactions between harbour
seals and Atlantic salmon in the Cromarty Firtlpag of an Aberdeen University PhD project.
Isla

Paul Thompson and staff at the Aberdeen Univeigmarty field station have data holdings
for the seal and bottlenose dolphins of the Croyreamtd wider Moray Firths. These holdings
include annual counts and population estimates.

2001 Keith Williams M Sc Aberdeen University. Exami 2069 salmon smolts captured in the

River Bran for evidence of predator damage. Tydetamage were divided into 7 categories.
Some damaged smolts were also PIT tagged to cortiparesurvival with undamaged smolts.

Parasite data

No parasite data is held for the fish stocks ofGhemarty Firth Rivers.

Other relevant biological data

A study of invertebrate populations at electroifighsites on the Bran and the Blackwater
took place in 1999 for an Aberdeen University M&agjgct. A copy of Jenifer Hamlins 1999
report is held by Conon DSFB

Derek Mills carried out a very detailed study af River Bran during the 1950s. This work
was summarised in The Ecology of the Young Stafé&secAtlantic salmon in the River
Bran, Ross-shire. Published by DAFSS in 1964

Invertebrate population data is held by SEPA fonitasing sites throughout the region and
also for investigative sites.
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1.6 Working with other plans and Agencies

Designated sites within the Cromarty Firth Region.

SNH kindly supplied a map of designated sites withe Cromarty Firth Region. A larger scale
version of this map is included as a pdf in App&ndiDetails of the habitats and species
designated are included in Appendix | and furthdorimation is available from SNH either via
the Dingwall office or online.
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Water Framework Directive.

The Cromarty Firth Fishery Board has played arvactle in the Water Framework Directive
process as a member of the North Highland Area gatyiGroup. The Board contributed to the
draft North Highland Area Management Plan and edglitinue to support the aims of the Water
Framework Directive through membership of the NHAAG

As part of the development of both the CromartytHiishery Management Plan and the North
Highland Area Management Plan several meetings ptaate with SEPA WFD staff to look at
common issues and actions arising from both planpiocesses. It is intended to develop this
synergy between Fishery and WFD plans in futurargptey cycles.

Ross & Cromarty (East) Biodiversity Action Plan

The Cromarty Firth Board was represented at thes Rnod Cromarty (East) Biodiversity Group
which produced the Local Biodiversity Plan for tegion. The Board contributed to the River,
Loch and Wetland section of the LBAP which ideetfiAtlantic salmon as a ‘flagship’ species
for Ross and Cromarty. The LBAP identifies eigbfeatives for freshwater habitats and lists
future actions to achieve them. Many of thesepasthave been transferred to this plan and
considered in more detail. The LBAP lists priotiigbitats and species of both national and
regional significance.

Forest Design Plans

The Cromarty Firth Board has acted as a consultgagithe production of a number of Forest
Design Plans by the Forestry Commission Scotlamddent years.

Scottish Government Strategic Framework for Freshwater Fisheries.

The Board and Trust have been involved in the dgrmeént of the Scottish Governments
Strategic Framework for Freshwater Fisheries. 0@92here is to be an input to the working
group which will produce a Code of Good Practicefighery management activities.
National Fishery Management Organisations

The Cromarty Firth Board is represented at the Cibofithe Association of Salmon Fishery
Boards and at ASFB Directors Meetings. The ASEB &role in setting national policy and

guidelines for the management of salmon and seé& tro

The Cromarty Firth Fishery Trust is a member ofRisers and Fishery Trusts Scotland and
plays an active role in working groups on a nundfdishery management issues.
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The Board and Trust are represented at the ManageDoenmittee of the Scottish Branch of the
Institute of Fishery Management. The IFM has wdrklmsely with ASFB to develop and deliver
training for Scottish Water Bailiffs. This relatiship between ASFB and IFM is currently being
further developed to meet the training needs ofsider fishery management industry.

The Board and Trust are represented at the Manadeloenmittee of the Scottish Fishery
Coordination Centre. The SFCC has developed ratimotocols and training for electro-fishing
and habitat surveying. The SFCC is currently dapialg new web based databases to store
fishery data.

36



Section 2. Historical context

2.1 Net Fishery

Shearer 2003 describes the history of nettingerMioray Firth from the 12century onwards.
Starting with the history of Crown ownership and transfer of private heritable rights, he goes
on to describe the administration of the net figteard the methods employed. This includes the
development of in river cruives, sweep nets, stats and bag nets. There is a description of the
replacement of the in river net fisheries by maitable rod & line fisheries from 1800

onwards, the restriction of fixed engines, firsthie estuaries and then to the coast. Shearer also
describes the short-lived drift net fishery in Meray Firth, which was banned in 1962 and also
the pelagic long-line fishery which was banned bgeaof its by-catch of immature fish and kelts.

He describes the long term decline of the MorathFSalmon net fishery from 1851 to 1987. In
recent years from 1952 — 2002 the reported Moreh Rt & coble catch declined from 48,301
to 874 whilst the fixed engine catch declined fré2)714 to 72. Despite a 90% decline in fishing
effort over the same time period a decline in psbery abundance is considered to be a
significant factor. The decline of the Conon batjcatch is shown on the chart below.

Conon Bag net catch
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For centuries salmon were caught in large fixegstia the Cromarty and Dornoch Firths.
However, during the nineteenth century when thieieficy of these traps improved, they were
declared illegal. It was still possible to use ‘spanets’, which were not fixed, but large-scale
commercial netting of salmon moved to coastal figtdtations outside the firths. By 1870 there
were salmon netting stations at Cadboll, Hiltonlji@are and Shandwick. The fish were kept
fresh on ice — for a journey which began by cathtorailway station at Fearn.
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By 1904 George Paterson & Sons had establishedstiees as salmon fishers on the Seaboard
coast. One of the family, John Paterson, paintegootraits of men, women and youngsters — one
of the earliest visual records of the fisher comitiesr The Paterson family bought or leased
most of the netting rights between Wilkhaven andtléaraig. These netting stations were fished
by bag net. Bothies were constructed at eacmgedtation and a week’s supply of food was
supplied by boat. The netsmen lived in the botHiging the week and returned home at
weekends. The Locations of the bag netting statéwa shown on the map below.

Location of Bag netting stations
in the Cromarty region

-

Wilknzven

‘ Rockfield |

s
ﬁ)ﬂawd on digital spatial data licensed from the

Centre for E cology and Hydrology, ® CEH.
10 kmisquares ® Crown copyright

The Moray Firth Salmon Fishing Company.

The Moray Firth Salmon Fishing Company was setftgr éhe First World War by
General Sir Walter Ross of Cromarty, when he ahdrdndowners pooled their
fishings. The Company was chaired by General Rodsreanaged for many years by Mr
George Henderson of Hilton.

38



39



MFSFC Conon net & coble catch
7000
6000
5000
4000 ——salmon
grilse
3000 +—— .
combined
2000 y
1000 7 /\/\ Vo \/\M
0 rrrrrrrrrrrrrrrrrrrrrrrrrrr1r1rrror 11 rrrrrt
a < N~ o ™ (e} [e)] N Ln [oe] — < N~ o
o) [a} [a} ™ ™ ™ ™ < < < [Te} [Te} Lo (e}
>~ [e} (o)} (o)} [e)} [0} (o)} [0} [e)} (o)} (o)} (o)} [e)} (o)}
— — — — — — — — — — — — —

The net and coble catch of the Moray Firth SalmishiRg Company up to 1960 is shown on the
chart above. During this period the fishery reradia commercially viable enterprise.

In 1985 the Conon Board carried out a review ofimgtownership in the region and proposed a
financial offer to the Moray Firth Salmon Fishing@pany to refrain from fishing at the mouth

of the Conon. Then in 1986 negotiations began thighAtlantic Salmon Conservation Trust to
buy out netting stations in the Moray Firth. Asessment of the threat to stocks was undertaken
and a valuation of between £18 and £26 per fishmeade. In 1987 Colin Whittle from the
Atlantic Salmon Conservation Trust made a presiemtad the Board on the proposed purchase
of the Moray Firth Salmon Fishing Company nettitagisns. In 1988 the Board proceeded to
purchase the Pitglassie bothy and netting statitimeamouth of the Conon and also the netting
stations at Alness and Balchonie near the moutheoSgitheach (see map below).

Sweep net stations owned by the
Cromarty Firth Fishery Board

Maray Firth
Bothyno 1 f

A

Based on digital spatial data licénsed from the
10km squares Centre for Ecology and Hydrology, © CEH
© Crown copyright
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The map below shows the netting stations previooslyed by the MFSFC currently owned by
the ASCT.

FORTROSE

CONONBRIDGE

The result of these net buy outs has been a signifdecrease in netting effort within the
Cromarty Firth. This is reflected in the reducegleitation shown on the chart below. The

sweep nhet fishery is now operated more as a surmoighy fishery' rather than a commercial
fishery.

Conon net and coble catches
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Orrin net fishery

Under the terms of a Royal Charter Fairburn Edtatethe right to operate a sweep net in
the Orrin Falls Pool. This right was operatediuht 1960’s. The records from the

Orrin net fishery were held by the Moray Firth SamfFishery Company and are
summarised in the chart below.
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2.2 The River Conon Fishery

e b %

The Brahan cruives were constructed by Napoleasopers of war and the Conon was
subsequently managed mainly as a commercial fislmailythe sporting value of rod and line
fishing became more established in the lattchtury. The disputes between upstream rod and
line interests and the commercial fishery from¢héves and netting downstream are recorded
by Menzies and Calderwood.

An agreement was reached between 1889 and 1900t&il the operation of the cruives for the
benefit of the rod fishery. However by 1904 thigeeement had broken down and the cruives
were catching large numbers of salmon. In 191a4greement was reached between the
operators of the cruives and five upper proprietordose the cruives.

From this time on the Conon became increasinglyadis a rod and line fishery.

Andrew Graham — Stewart 2005 describes the histbtlye Conon fishery in his ‘Salmon Rivers
of the North of Scotland and Outer Hebrides’ whigheproduced by kind permission below.

‘Lower Strathconon, now an open and serene lanésoflling farm and parkland, used to
have a very different appearance. Before it wagdd in the 18th and 19th centuries, most of
this terrain was bleak marsh and bog; the latteyqd a critical part in one of the most decisive
battles of the clan era.

In 1491 the Mackenzie army of some 800 men weagileoutnumbered by over 2000
MacDonalds at the Battle of the PaB{dr na PairqQ near Contin. The MacKenzies, who were
on home territory, cunningly lured the Macdonalute ia quagmire; as they wallowed and
floundered in the peat, thousands of arrows raitteeh on them, before the MacKenzie line
moved in to finish the slaughter. A few MacDonatsnaged to flee towards the River Conon.
As the river was in spate, they asked an old wothartocation of the ford. Intentionally she
misled them, and they attempted to cross at thegvpwint; many were drowned, and those who
desperately clung to the bank had their hands sdv®yr the sickles of the old lady and her
associates. No more than 200 MacDonalds surviveettirn to the Western Isles, and they never
threatened the MacKenzies again.
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The Conon system, by far the largest north ofGheat Glen, drains 400 square miles of Ross-
shire’s high mountains and moorland. Borderedaab-brush terms by the Beauly to the south,
the Ewe to the west and the Carron to the north stipplied by a fan-like formation of four main
tributaries, each between 20 and 30 miles long; éine in clock-wise order the Orrin, the Meig,
the Bran and the Blackwater. The Conon itselfdhasurse of some 12 miles from the Conon
Falls, initially Highland in character before flavg through the rich pastures and arable fields to
its mouth at the southern end of the Cromarty Higtiingwall.

The Conon was a very important source of wealthhfe MacKenzies. An apocryphal story that
another strain of MacKenzies (of Conan Estate)thusit netting rights in a gambling episode in
the 1700s has no basis in fact. The estuary safretiimg was highly lucrative, and remained so
over the centuries; the Cromarty Firth, complepalytected from the open sea, is an ideal netting
location. By the 19 century there was a profusion of nets up and dixerfirth, supplemented
by in-river nets and cruives (fixed salmon trapBgtween 1828 and 1837 a long legal battle was
waged by Cromarty Estate against the use of stefselly two other proprietors with land
adjoining the firth. In 1838 the court found irvéar of the Estate, with the estuary defined as
extending as far the mouth of the firth at the 8jtimside which the use of fixed engine nets was
prohibited. This was reconfirmed by the Byelawi 865.

By the latter part of the 1&entury, as salmon angling became more valudi®e;ruives at
Brahan on the lower Conon became extremely coatigsiti Those fish not trapped in the boxes
were netted below and escapement above was thtmghtminimal. In 1890 a consortium of
river proprietors, wishing to maximise escapemigaised the Brahan cruives and net fishing.
For the next few years there was no exploitatiahiatiocation, allowing stocks the opportunity
to recover. However on the face of it the maindfieraries were the net and coble operators in
the firth. The district’s netting catch increasteadily from 8,000 in 1892 to 27,200 in 1895. In
the latter year the total for the rods including treighbouring Alness amounted to only 800.

Evidently the intensity and productivity of thet;eismayed the river proprietors, and by 1901
the cruives were functioning again. According tderwood (1909), as well as the cruives, "27
shots (ie nets) are fished here in three and adequailes of water" and "it will be readily
understood that a very complete control over aéading fish can be exercised and, except
during floods or the weekly close times, fish haveoor chance of reaching the upper waters".
The efficiency of the nets was beginning to haweaaked impact on stocks, as in 1907 their
catch was reduced to little more than 4,000; tindfuided "150 clean fish at the first sweep" on
opening day (February 11).

Within a decade the decline in stocks was "setjdhseatening the viability of rod-fishings, and
the river proprietors decided to act. Sir JohrliS and Lord Roberts amongst others joined
forces with the Sellar family (who had the Findh&awy nets) and the Lovats on the Beauly to
form the Moray Firth Salmon Fishing Company in 192they bought up most of the area’s
coastal nets including those in the Conon estuaahfigth, so that they could be properly
regulated and operated to achieve a balance; todesuilt up after a period of little if any
netting effort, the company would reactivate tlogierations to exploit the better numbers. This
was the pattern for four decades or so beforedpted a more business-like approach. As
salmon stocks started to dwindle in the 1980s,®@ @gain the company reduced the intensity of
its operations; between 1977 and 1986 its annwebge catch within the firth was 502 salmon
and 1478 grilse. The company’s rights in the Cnaynigirth were acquired and mothballed by
the Atlantic Salmon Conservation Trust in 1991.

In terms of angling the Conon was historicallyweruch a spring fishery, with fresh fish in the
lower reaches from opening day (February 11); imidlly there seems to be some confusion as
to when and by whose authority the opening movekhtmary 26. The main runs of salmon were
in March and April. Prior to 1939 the lower Brahzeat (above the tidal stretch) would typically
catch 150 by the end of March, and 300 by the érhdl; between 1898 and 1900, before the
nets were brought under some control, Brahan Cagtieaged only 96 up to the end of April. Up
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until the 1940s Fairburn Estate, with the rightlbfor some four miles upstream from the mouth
of the Orrin, hardly fished after the end of Juangd thus in most years no more than three grilse
were recorded!

The Blackwater tributary, which joins the left laof the Conon from the northwest some five
miles up from the mouth, was also a superb spisigfy; the short Middle beat (below Rogie
Falls) could easily produce 500 fish by the endwfe.

The system was first tapped for electricity in 1820s when a small power station was built to
harness the potential of the Falls of Conon. Tihetveen 1946 and 1961 the whole of the
catchment was exploited in the most ambitious amdprehensive hydo-electric scheme in the
north. In three separate stages- the Fannich SgshbmGlascarnoch-Luichart-Torr Achilty
Scheme and the Orrin Scheme- the Conon catchmentrarssformed with seven main dams, 20
miles of tunnels, 15 miles of aqueducts and sewsvepstations.

Thereafter the character of the system was fundtaitg altered. Both the Conon and the
Blackwater used to be wilder and less predictablbé spring. There were major floods in 1892
and 1922. There were also four big damaging fldmde/een 1962 and 1989- after the
harnessing of the system- before lessons wereddarim the 1962 flood the Marybank to Moy
Bridge road was beneath 16 feet of water. The sigim of the Conon now carries far more
water on an annual basis than previously, as @éves great volumes from outwith its own
catchment- the headwaters of the Carron, the Blatswand the Orrin. Since 1989 there have
been no further floods, as more water is releasealr@gular basis from Loch Luichart, and
consequently there is enough spare capacity tobbaill flood waters when required.

As the scheme developed, the Hydro-Board bougithi@kalmon fishing rights (including the
valuable Brahan Castle fishings, held for genenstioy the Seaforth family) - with one notable
exception: the late Sir John Stirling refused tbthe Fairburn beats, despite the threat of
compulsory purchase, as he believed that in duesedhbe fishings would actually improve
downstream of the dams.

During the 1950s the Hydro-Board put into placesstensive programme of works designed to
mitigate for the loss of spawning grounds and rflows. This "compensation package"
included numerous fish-lifts within dams, a largg@acity hatchery and guaranteed compensation
flows (the Conon no longer becomes unfishably lowummer). New fish-ladders were
installed- most notably at the Conon Falls; praotttis the falls had never been surmountable,
although their blasting had been considered orrakgecasions since the late 19th century.
With these falls circumvented, salmon had accesthéfirst time ever to the River Bran (the
largest tributary) and a vast area of virgin spagnerritory. There were considerable teething
problems with the downstream migration of smoltg,these have now been resolved and the
Bran is already making a considerable contributmthe system's smolt-producing capacity.
The Blackwater was also radically affected byHlyelro scheme. Its headwaters were dammed
and piped across to the Conon. Most of the spaymimns and habitat were lost, and
consequently the two dams were constructed witfishHpasses. By way of further
compensation a large fish trap was built on theddfackwater; this was designed to capture
the entire run of adult salmon returning to thecRlgater, and these fish are indeed trapped each
year as broodstock for the hatchery.

Whilst the importance of the Blackwater as a figheas greatly diminished, it is still a vital
nursery area, in fact two thirds of the River Coa@nnual rod catch is now landed below the
junction with the Blackwater. It is probably faér say that the tributaries have borne the brunt of
the effects of the Hydro schemes. The Meig, wifimlvs from the west parallel to the Bran and
joins the Conon below the falls, and the Orrinrawdonger so accessible to adult salmon.

The Orrin, the lowest tributary (two miles up frahe mouth), was another excellent spring
fishery; the Falls pool was, by virtue of a separalyal charter to Fairburn Estate, extensively
netted and in some years it yielded 1000 salmath, figh taken as early as opening day. The
Orrin was impounded prior to the 1959 season;ybat the nets took 87 and the rods three, and
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the following year they had one and one respegtiv&he reason for this dramatic decline was
the amount of dirt and silt being washed downstréam the works above. The tributary was
then restocked, but the outbreak of UDN in 1967nh#et it was the early 1970s before adult

numbers recovered, with the net taking an averfdébsalmon and 239 grilse between 1973
and 1982. Fish began to use the four Borland pasgbe dam; however the smolts could not
get down, and modifications were carried out- noms smolts are descending. Netting ceased
in 1988, and these days there is hardly a fishénQrrin before July.

The Conon system's run patterns have changedastibfly. The spring runs are a faint shadow
of their former selves, but the grilse runs areegelty excellent. Whilst the Hydro regime has
contributed to the demise of the system’s sprimg other factors have contributed, including
UDN and marine mortality. There are indicationastthumbers of multi sea-winter salmon are
beginning to recover, as a result of restockinggmmes. Thus the Brahan beats’ 2004 spring
catch was over 70, compared to an average of 3dgprevious three years.

Salmon in the high teens of pounds used to behtdoygrods in good numbers. Fish between 20
Ib and 30 Ib were landed on a regular basis. Heaxamples are not unknown. One spring in
the early 1920s the Stirling family's German tutbsalmon angling novice who had never caught
a fish, was struggling to put out a line on the iar Falls Pool (now submerged at Torr Achilty
dam). Somehow he managed a reasonably long cashomked a fish. Realising that this was
the salmon of a lifetime, old Forbes the gilliezeei the rod without ceremony and 45 minutes
later a cock springer of 48 Ib was on the bankthénearly 1900s a baggot was caught by a rod
on the Brahan water. Before it was released, & i@ out on the sand, so that its outline could
be recorded. From the measurements its weightatersestimated at over 60 Ib.

By any standards the magnitude of the currenksig@olicy is impressive. In the last ten years
an average of 2,600,000 ova per annum (an astogifigure) have been handled by the
hatchery. The river board's approach is as folldt#g distributing the juvenile salmon in large
numbers and at an early stage of development beesutitable nursery, they are exposed to
natural selection for as long as possible in freghw The resulting smolts are of indigenous
stock, have lived in the wild for two or three ygand are well adapted to the habitat that
produced them". In the last decade close to 108smf previously inaccessible juvenile habitat
have been brought into use; this includes halfla ofia specially created “nursery channel”
(completed in early 2004), with optimal habitast@pport a high density of fish, adjacent to the
lower river. Each year over 700 holes are dugdndin the headwaters to create artificial redds.
These continuing efforts have ensured that the ©agstem remains a significant fishery, as
these figures for the average annual rod catcthéomain river and the Blackwater confirm:

Salmon/grilse

198(-198¢ 142¢

198E-198¢ 196(

199(-199¢ 1861

1995-199¢ 1726

200¢-200¢ 129(

It is fair to stress that these numbers couldhaet been achieved without the immense
assistance of Scottish Hydro Electric, which haanlfeeely provided on every level for four
decades. The harnessing of the Conorfasgt @accomplj that said, the company does everything
within its power to promote salmon regeneration.

In the 1980s Hydro Electric sold off their salnfaating rights; the company was really not set
up to be riparian owners. The prolific Brahan ifigjs, purchased by Peter Whitfield in 1985,
were successfully syndicated; consistently they eojoy over 50% of the system's rod catch,
and their annual average (1991-2000) was 986, drgpp 690 for the period 2001 to 2004.

On the netting front the Conon Board spent ov&08200 on buy-outs in the 1980s. All that
remain are three bag-net operators outside thie &id five sweep-net operators inside the Firth.
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Their take is approximately 500 fish a year; thayénan incentive to restrict their netting to six
weeks from mid-June, as the board then allows a @P4te on their rates.

The Conon is afflicted with a formidable and desearray of predators. Seals have always been
a problem, as Grimble noted; "their depredatioesvary serious". Today the population in the
Cromarty Firth is close to 400, a considerable gatifor salmon to run, and they make frequent
raids into the Conon, as far upstream as Torr Achihm, some seven miles inland. In 2001 a 25
Ib fish was landed with no less than four largd biéas. Recently a lady angler, on the Green
Bank Pool of the Lower Brahan beat, had playeca@almon and was bringing it towards the
net, when it was seized and removed by a seal.

Considerable populations of pike exist in the Io®@enon. There are frequent encounters with
pike in the 12 |Ib to 14 Ib class. It seems likibigt the pike emanated from Loch Luichart, where
in the early 1960s the Hydro Board netted a 3#csnen. The Bran tributary holds
considerable numbers of perch. Mink are steadigl#ishing themselves, especially on the
Blackwater. Perhaps the most unusual alien spdigesvered to date is a cobra; in 1999 one
was found, newly expired, in bushes on Moy Island.

Recently there was an unusual case of attemptsghationed human predation. In 2001 a local
poacher was apprehended in a wet-suit, carryingearsggun, by the Russian pool on the Brahan
water. At his subsequent appearance at DingwalifsiCourt, he pleaded "not guilty" and
stated that he was "shooting eels in the burndd fesick otter". The magistrate then asked,
against a background of considerable mirth, whyetsuit was necessary in the burn. The
defendant replied that the unfortunate otter watherother side of the river, and so it was going
to be necessary for him to swim across with the. eRlarely has a court of law collapsed so
uncontrollably.’

The rod catch for the Conon from 1952 to 2006 @ashon the chart below.
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The Orrin Fishery
A description of the Orrin Fishery by the late Boderick Stirling of Fairburn is given below.

‘The Conon was formerly a ‘Spring river’. Befoleet1939-war, 150 fish used to be taken from
the bottom beats before the end of March. Salnsoitddoe caught in the Orrin falls pool on the
opening day of the season thé"26 January

In the 1940's the peak of the fishing was in that l@eek in April and fishing virtually ceased at
the end of June. Fairburn Estate made an agreehsrihey would not operate their net after the
29" of May!

In the year following the completion of the Dam|yoB5 hen fish were trapped at the top of the
Orrin Falls fish pass by the Fishery Board. Themiwas then restocked with Blackwater stock,
with up to 2,000 fish or more being caught in tteg@t These were then transferred to the Lade
and held for stripping. However, UDN put a stophat.

Some 850,000 parr were planted by helicopter irlipger reaches of the Orrin. While it was
found that salmon could be lifted upstream throtighBorland Passes in the Orrin Dam, the kelts
and smolts would not descend the Dam. Finallytplgrabove the Dam was abandoned but
continued below it.

With the coming of UDN, Superintendent Macintoshdrto treat the salmon stored in the Lade
with Malachite Green, but found his efforts unsestel. He forbade any angling in the Orrin,
other than by the Estate Owners or their Ghillife took the view (@) that diseased fish lying
below the Falls or in the Falls pool should be reetbwhenever possible (b) that with very
limited spawning areas left in the river, the miyjoof fish ascending the river , while of
enormous benefit to the Lower Proprietors of therrand its estuary were simply going to waste.
He therefore encouraged the Estate to operateNdiing Rights.

By this time the Orrin was no longer a ‘Spring rive

The record haul of net caught fish by the Estats, wehink 272 fish on the 17of June 1943 at
around 11pm in one haul of the Falls Pool. Mr M&msh exceeded that when catching fish in
November, | forget in which year, for strippingthve haul of 375 fish in one attempt.

It is the wish of some members of the Fishery Balad Fairburn Estate should not continue to
exercise their right to operate their net on therFalls pool. In deference to that wish and a
shortage of fish the Estate has not done so foes@ars and has forgone the income derived
therefrom. In return the Board have not leviedssessment on the fishery.

Pre North of Scotland Hydro Electric Board Scherargling was limited to the pools below the
Falls, it being felt by the Estate that if saimoarevable to ascend the Falls they should be
allowed their freedom. Today we find that the figh straight through to the Falls virtually
without stopping and any angling which is undertatakes place above the Falls. Nobody other
than the Estate Owners or their employees , isvallicto fish in the area of the Falls.
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The Orrin rod catch from 1900 onwards is showrhanc¢hart below. The dominance of multi-sea
winter fish in the catch up to the constructiorOafin Dam in 1959 can be seen. Following dam
construction and the outbreak of UDN in 1968 theas no rod fishery until 1987, since when
this has been limited to occasional fishing by testeorkers and the rod catch has been
dominated by grilse.

Orrin rod catch
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The Orrin net catch from 1922 is shown in the chalbw. As with the rod catch there is a
dominance of MSW spring fish up to dam constructioh959 and restocking with Blackwater
fish from 1960 onwards. The post 1960'’s net figtetows a complete reversal with dominance
of grilse over spring fish.
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2.3 The Alness Fishery

Andrew Graham — Stewart 2005 describes the histbilye Alness fishery in his ‘Salmon Rivers
of the North of Scotland and Outer Hebrides’ whikheproduced by kind permission below.

‘The recent history of the Alness is testimony te @f the most remarkable transformations of a
Highland salmon river in modern times. Until jastew decades ago this east coast spate river
was of marginal interest from an angling point igfw. In terms of salmon rivers the Cromarty
Firth was, throughout the $&nd for most of the 20centuries, viewed almost exclusively as the
long estuary for the Conon, universally acceptedrasthe north’s great systems. By comparison
the Alness, with its mouth half way down the 20endiing Firth was barely accorded a mention.
The river’s status was hardly surprising givenlthel of rod catches; a hundred years ago they
amounted to a maximum of 30 salmon/grilse per anandup to 150 sea-trout. The real value
attached to the river was the lucrative nettin@tsgat the mouth- taking both Alness fish and
passing Conon fish.

The source of the Alness is in the mountains tdé¢imorie Forest in Easter Ross, close to the
watershed of the upper Carron. The river, knowthig upper section as the Abhainn na Glasa,
flows for some ten miles, first through flat higloanland (excellent spawning territory) and then
through a fast tumbling boulder-strewn sectiorl,doh Morie. The latter, surrounded by
precipitous hills, is very deep and some two niibeg). Incidentally both Grimble and
Calderwood stated that salmon could not “reach Lidohie”; this is clearly erroneous as below
the loch there is no obstacle of any consequence.

From the loch the Alness (also known as the Avehais a course of 12 miles- initially at a
sedate pace through moorland and then much mofigystvirough gorges and heavily wooded
sections- to its mouth below the town of Alnesshas one of the steepest descents (over 600 ft)
of any river of comparable length in Scotland, althh there is no significant waterfall, and is
one of the most stunningly attractive rivers in tloeth. Two miles below the loch the river
receives its most important tributary, the Blackevatvhich runs down Strath Rusdale from the
northwest.

In the early 1800s Sir Hector Munro, a general Wwad made a fortune in the East India
Company, put together a major estate in Easter,Rdssh in due course became known as
Novar; the holdings included most of the Alnessie@ection excluded was that attached to
Ardross Castle, half way up the river; here somgartance was attached to angling as a network
of catwalks to facilitate casting was constructethie mid 18 century.

The Salmon Fisheries Commission of 1863 conclukatthe Alness (“owned by Munro of
Teaninich, Matheson of Ardross and Munro of Novavds “very badly managed” but that it
“might be made a very valuable stream, were itaverlapped by two stake nets”. Management
did not improve and in fact it became more difftas during the first half of the 9@entury
Novar divested some of its interests in the riireessence ownership of the salmon rights
became highly fragmented.

Right up until the 1960s very little priority wassen to salmon angling. In fact back then the
lease of the shooting rights at Novar included sesiegle bank miles of the river at no extra cost;
in truth the fishing could hardly be marketed safely as the annual rod catch of salmon/grilse
for the whole river often struggled to reach dodlares. Then some 40 years ago the late
Arthur Munro-Ferguson, descendant of Sir Hector Muend laird of Novar, determined to
realise the potential of the Alness and turn i iatviable rod fishery. The task was immense, but
he had a great affinity with the river and, crugiah vision of what was possible.

He set to work on a variety of fronts. Wherevesgible he extended and rationalised Novar’s
ownership, so that in due course the estate had 36fb of the river (double bank) between
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Morie and the sea. He hired a huge bulldozer andwating machine, with which he created a
network of tracks, allowing easy vehicular accesaltthe estate water- a massive undertaking;
prior to this much of the river had been essentialt off by dense woodland. The same machine
was employed in the river. Whilst initial advice pool improvement was obtained from fishery
consultant the late Neil Graesser, the hands-onaldsty management of a most ambitious
programme involving 50 or so pools and extensiteiotvorks was under the control of the then
river superintendent Bill Topham, whose attentioilétail proved in the ensuing years to be
invaluable.

Boulders were moved, creating long large poolsreder there was a flat section of water; in
addition in the faster sections innumerable smaisrand pots were enhanced and developed.
The amount of holding water was increased immeagyrthe fish, that had previously tended to
navigate the river through to the loch with haralgause, now began to move upstream more
slowly. Inevitably some croys have been washedmauticularly in a tremendous flood in 1989-
but most are still in place and have blended ihéortatural surroundings.

A hatchery was built in 1980; since then betwe®®,A00 and 200,000 fry have been planted out
annually in inaccessible areas; it is perhaps wuoting that ova from the Helmsdale were
introduced to the system in the 1920s. In 197&alldam incorporating a fish pass was
constructed at the outlet from Loch Morie; judicgause of the stored water allows a spate to be
prolonged by a week or two.

Mr Munro-Ferguson split the Novar water into sitating beats (emulating to some extent the
Helmsdale) and a Home beat; the latter was subedgserapped in a further reorganisation.
Netting at the mouth finally ceased in 1987; in 289 rights were acquired by the district
fishery board. All of these factors combined teate a viable rod fishery and the results have
been impressive. In the 1980s the Novar beatagedrclose to 250 salmon/grilse per season.
Given that it is a spate river substantial variaiare inevitable; in the wet season of 1985 Novar
had some 600 (the total for the whole river wases@B0). Since the mid 1990s the average for
Novar, to some extent reflecting the global downtuarsalmon stocks, has dropped to 150; it is
also fair to say that angling pressure is less tiam it was in the 1980s.

The Alness’s main grilse and summer salmon ruagram mid June. It is a late river with a
genuine back-end run; indeed sea-liced fish wengldathis October. There is still a race of
heavy late-running powerful salmon, in the 12 Id&lb class with much bigger fish among
them, the majority of which come in during late @xr and November- after the end of the rod
season; they are usually known as greybacks obatks. Locals in Alness, who regularly
watched them surmounting the sluices at Dalmofer te them, for some unknown reason, as
“Norwegians”.

There is also the remnant of a spring run, withdtd fish taken in May. There was (and
perhaps still is) an earlier run; certainly bafflifreports from the early 1900s refer to springers
running in April. It appears that rudimentary atfgs to develop the spring runs, presumably for
the benefit of the nets, were made in the 192Qsubghasing limited quantities of ova from the
Helmsdale. It is thought that early running fisbrevadversely affected by the absence over
many decades of an effective fish-pass at the atddalmore; the latter was a temperature
barrier, below which springers were highly vulndeabT he situation was rectified 20 years ago
with the construction of a new fish-pass.

The Alness is very much a “hunter’s river”. Whilse larger pools may be fished
conventionally, much of the water is difficult tead and needs a different approach. Small lies
are everywhere- the Alness is one of the greatlidipbivers. The finest exponent of this art was
Arthur Chamberlain; he fished the river for 40 yedinally hanging up his rod when he was 90.
His knowledge of the lies was supreme and, suchhigaskill, he had an uncanny ability to take a
fish from the river at will. His confidence wasceuthat with many lies, if he could not induce an
instant take, he would simply declare that “he’sthere”. Some sections of the Alness can
really only be tackled with a dibbled fly. Both theds of dibbling are effective- the dibbled
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dropper and the dibbled tail fly; the latter is aléypia version of a Collie Dog skated between the
boulders.

Apart from the Novar water, there is also a tmgyclub, the Alness Angling Club, with two
miles of the lower river (from the Douglas poolthe sea) as well as a mile below the junction
with the Blackwater; between 2000 and 2002 the akdraged 94 salmon/grilse and 60 sea-
trout.’

Alness Rod and Line catch
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The Alness is very much a spate river, huge variatin rod catch can be seen from year to year
which are driven more by angling conditions tham dkrerall number of fish returning.
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2.4 Allt Graad & Sgitheach

A history of the Evanton angling club by John Magtald is reproduced below.

The Evanton angling club was formed on th8 aBaugust 1956, after some months of
negotiation the sum of £5 was paid for the Nowstifig’s on the river Glass, from the gorge to
the railway bridge and the sum of £10:10/- to thmi@alty for their fishing’s from the railway
bridge to the sea.

In 1957 a prize of £1 was offered for the biggestn®n caught and for it to be weighed in the
presence of two committee members at the local, sirmpwas won with a fish of 10Ibs. Also in
1957 offers were asked for bank clearance withriagimum spend to be no more than £15.
The fees for club membership in 1958 were aduliségys 14-18 years 10/- and boys under 14
5/- per season, no mention of girls then. In 1988 &raser received a free ticket and £2 for his
work in clearing the river. In 1961 the rent inged to £20 for the Novar fishing's. The fishing
season was from the "Lbf February to the 3'of September in 1964. Also in 1964 31 salmon
were netted in the vee pool (which no longer exisitsthe 31 of October and were released
above the gorge “alive” as the salmon are unabfetmwtiate the gorge to spawn because of a
waterfall. Eleven live salmon were also releasea/abNeils Pool on the sgitheach. In 1965
10,000 sea trout fry from the Ardgay region wesleased into ponds and the upper reaches of
the river sgitheach. And 60,000 salmon fry fromilrer Alness were released above the gorge.
In 1966 the river below the railway bridge to tle@a svas straightened in areas and reinforced with
granite rocks to stop it flooding the surroundireds in large spates. Also in 1966 the secretary
was authorised to purchase one bottle of whiskytadhalf bottles of whisky for Mr

Mackintosh and his men, for their help in nettia¢pson in the vee pool for stocking above the
gorge, | may put a proposal in at the next AGM!Jlily 1966 the dams at Neil's pool and
Swordale on the Sgitheach were drilled and blasidddynamite to allow the passage of fish to
the upper reaches of the river sgitheach, ande ftaan good authority that it was raining stones
that evening !. In 1967 a ladder was purchasefiZdor the Lockage pool at the end of the Black
Rock gorge, which is better known as the smalléasldThere was until 1990 a big ladders 15
yards up stream, which came from Evanton railwaticat, which consisted of several ladders
bolted together to a height of approximately 45 fe1970 the angling club stopped due to no
fishing being available.

After a gap of eleven years the club was offeredfighing in 1980 by Novar again and it was
decided to reform the angling club. The seasontwasn from the 28 of January to the 3%of
October, with the fee for the season to be £49BR1the rent for the river glass was £100. In
1985 due to an exceptionally wet summer the bestoseon record happened with 124 salmon
and 28 sea trout caught, but unfortunately a léidd below tigh na craig in November of that
year caused by one of the biggest spates in mgagrafilled the river in with approximately 3
million tons of gravel and sand, which left sandksmin the deepest pools and the tails of fish
sticking out of them!!!. And effectively killing &life in the river.

In 1987 spinning reels were banned, and the meetisgadvised that buying and selling salmon
can only be done under license, this was duly nbyetthose present with some amusement !!l.
In 1988 salmon escaped from a fish farm in loclsgla to the river, these fish are believed to be
from the brood stock of spring fish from the rivéglmsdale in Sutherland. In 1990 a large
amount of work was done on the river glass witligger from the gorge to the caravan park to
create pools and remove some of the gravel fronatidslide in 1985.

In 2006 after 8 days of near continuous rain therrglass and sgitheach reached an
unimaginable force creating floods along the whehgth of each river, and moving boulders up
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to 5 tons or possibly more, and gouging out sonmspfioom two to 5 feet deep. This spate has
put much of the rivers back to a natural statectviboks good for the future. One notable story
from the river glass is back in 1944 when salmontimto the lade tail race at Culcairn mill, and
from which a large salmon was removed with a honuenmeet constructed from some chicken
wire, and when it was weighed it reached the mégieak of fifty two pounds and was duly

raffled at the red cross fair in Dingwall.
The graph below shows the catch records for thitedla years, the largest salmon caught on rod
and line is 16.5 Ibs in season, and one of 17\wHsscaught for the stocking programme in 2005.
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2.5 A Summary of the history of the Conon DistrictSalmon Fishery
Board 1948 — 2007.

The full Management Plan document contains an ektersummary of Board Meeting
minutes and Superintendent’s Reports over this per@d. The original documents are
held by the Cromarty Firth Fishery Board.

2.6 History of stocking works in the Cromarty Firth Region

There is a long history of hatchery stocking on@womon. In 1913 Augustus Grimble reported
‘There is a good hatchery near Conon Bridge, frdmcivabout 70,000 fry of seven weeks old
are turned into the river each season, and exckarfge/a have been made between the Conon
and the Thurso and the Tweed.’” Even at this timest was some thought about the genetic
issues associated with stocking. Grimble repdBedhe of the proprietors were against trying
Tweed ova on the grounds that the two rivers wengndike in the character of their courses and
their waters.’

It wasn't until the late 1940’s with the proposaldevelop the Conon for hydro-electric
generation that a hatchery operation on a largde seas considered. In 1948 a proposal was
made to include a hatchery operation as part dafation for hydro development. The proposal
Was further developed to include the opening oRher Bran to salmon, in compensation for
lost spawning areas on the Blackwater above thgosexl Glascarnoch and Vaich
impoundments. The idea of opening up the Branbesh suggested several times in the past. In
1837 Stoddart in his ‘Angling Reminiscences’ recaenated the easing of the falls below
Luichart. This suggestion was later repeated hly Balderwood and Menzies in their reports as
Inspector of Salmon Fisheries for Scotland.

During the 1950’s the Bran was eventually openetbugalmon during the construction of the
Conon Basin Hydro Scheme by the North of Scotlagdrbtelectric Board. This involved the
construction of fish ladders at Conon Falls andd@ut Lifts in Luichart Dam and Achanalt
Barrage.
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Contin Hatchery in 1950’s photo courtesy of DriNlills

To provide broodstock for this development a hatgheas constructed at Contin in 1953. The
hatchery contained sufficient troughs for 2 millioy which was later expanded.

A fish trap and heck were constructed at Loch r@dQrn the Blackwater in 1954. The heck
contained a low water and a high water trap. Adtgture, fish were held in wire mesh pens in
Loch na Croic. In 1954 the first stocking of theaB took place and the Blackwater trap was
operated for the first time. In 1955 the fish laddon the Bran were completed.
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Loch na Croic trap. Photo courtesy Dr. D Mills

Heck & holding pens. Photo courtesy of Dr. D. Mill

However in 1956 with a smolt trap set up at Conaltskit was discovered that smolts were not
finding their way out of Loch Luichart successfullg variety of methods were tried to get
smolts out of Loch Luichart without success. Trstdny of the Bran stocking and research is
described in detail by Mills 1964 & Mills & Pyefihcl971.
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In 1962 the recommendation was made to constrsictadt trap at Caisechain above Loch
Achanalt and to trap and transport the smolt ruthefBran releasing them below the hydro
scheme. This project is described in Mills & Pgefi 1971. The wooden smolt trap had to be
installed each year and was prone to flood damadge. cost of operating the trap became
increasingly difficult to justify and was eventyallbandoned in 1977. With the cessation of
stocking and smolt transportation, the run of adalinon dwindled and the fish ladders fell into
disrepair.

After the construction of Orrin Dam in 1959 theckt® of the Orrin collapsed, despite attempts to
stock above Orrin Dam with smolts. The Upper Owas abandoned and in the late 1960’s the
Orrin was stocked downstream of Orrin Dam withffgm the Blackwater and a fishery re-
established. (See netting history above).

The stripping at Loch na Croic was originally dangdoors. In 1966 a wooden shed was built at
Loch na Croic which also helped the Conon Bailifestching the holding pens during November
and December.

Stripping shed

The Bran project was resurrected in the 1990'sdpperation between Scottish Hydroelectric
and the Conon DSFB. In 1992 the Board stocked®tha with unfed fry. In 1994 Hydro
completed the construction of a permanent conenmadesteel smolt trap attached to the Achanalt
Barrage at Loch a Chulinn. In 1995 the Bran fagdlers and Luichart Borland Lift were
refurbished. The first smolts were transporteti984 and the first adult fish returned in 1995.
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Since then Board staff have operated the trapsp@ted the smolts and released them below Tor
Achilty Dam. This has resulted in a smolt run pfta 12,000 smolts per year and up to 400
returning adults.

In the late 1980’s the wire mesh pens at Loch macQrere replaced by Scottish and Southern
Energy with concrete and steel pens and the Baarstiucted a house so that the site was
permanently occupied.

In 2004 SSE replaced the holding pens with a perpodt tank-based holding unit fed by water
pumped from the Blackwater.

Inside the broodstock unit there are ten four migtinks capable of holding 1,500 adult salmon.
There is a separate stripping room with a holdiat land shelving to store bowls of salmon eggs
after fertilisation. The trapping operation at hata Croic has been operated for more than fifty
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years and has maintained a rod and line fisheryndbowam as well as an average of 1,900
returning salmon per year to the trap.

%

Holding tanks

Stripping room
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Details of the number of juvenile salmon stocketha Conon system are shown on the chart
below.
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The stocking strategy on the Conon has evolved tiwerand has been based on stocking large
numbers of early life stages into areas in whidl fish are not spawning. A detailed stocking
strategy for the Cromarty Firth Region is descrilve8ection 6.
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2.7 Fisheries of Scotland Reports

A search of the Department of Agriculture and Fisdsefor Scotland

‘Fisheries of Scotland’ reports for reference€tmon and Alness regions are
summarised in the full Fishery Management Planesétlreports date from 1882 to the
present.

2.8 Other Sources & Reports

Other early descriptions of the rivers of the regimd their fisheries are contained in
Grimble 1913, Calderwood 1921 and Menzies 1928.

GH Nall's 1937 description of sea trout in the megremains a definitive work which
without the then active netting industry would higcllt to replicate. Nall collected
scales and biometrics from net caught sea troli®8% &1936 and described the stock
structure of the Cromarty Firth sea trout. In 2@08 proposed to start a 3 year Moray
Firth Sea Trout project which will collect scalesrh rivers and firths as well as collating
data on the distribution and habitat use of saat irothe region.

The history of an experiment to compare the wildvaped salmon stocks of the River
Meig with the hatchery stocks of the River Branéscribed by Mills & Pyefinch 1963.

Mills 1969 and in other associated reports dessribe juvenile stages of Atlantic
salmon in the River Bran in great detail. He ings studies on predation, smolt
migration, diet and invertebrate production.

Mills 1969 examines the effects of stocking salrfrgrat different densities into

tributaries of the Bran. He used traps to studygeation from the experimental burns as
well as electro-fishing to establish fry and paensities. Mills suggests that a fry
stocking density of 2-5 fry / m2 was the most eéiit use of stock. He also discusses the
increase in production linked to fertilising a loghthe head of a stream.

Mills 1968 found that artificial freshets alone Hate effect on salmon movements.

Mills & Shackley 1971 describe the success of taedfer of smolts from the Bran smolt
trap and release below Tor Achilty in generatingraof adult salmon back to the Bran.

Mills 1994 describes the degree of straying ofmretg adults which were transported as
smolts from the Bran to the neighbouring Meig ahacRBwater.

Jamieson 1979 carried out a review of the rod eredfishery of the Conon and

Blackwater which was then in the ownership of tleetN of Scotland Hydro Electric
Board.
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Mackay 1998 recorded the behaviour of seals inawer reaches of the Conon and
developed a classification of predator damage fitterexamination of rod caught fish.

Hamlin 1999 studied the invertebrate fauna at edeftshing sites on the Meig and the
Orrin. By comparing fish densities with inverteleralata Hamlin found a relationship
between fish densities and invertebrate diversitynot invertebrate biomass.

Conon DSFB Habitat survey 1995-2002

Scottish Fishery Coordination Centre method useddayedited staff.

» 250 m lengths of watercourses surveyed with 100a&maters recorded and

entered into SFCC GIS compatible database.

» |dentifies location and quantifies areas of sugaidbitat.

* |dentifies obstructions to migration.

» |dentifies degraded habitat.

» |dentifies point pollution sources.

» |dentifies opportunities for improving habitat arcass.
Rivers surveyed; Conon, Alness, Peffery, Allt Graagitheach, Grudie, Balnagown,
Newhall Burn and Minor Cromarty Firth Burns.

Electro-fishing juvenile surveys.

Same rivers as above.
» Identifies limits to migration and distribution salmonids and other species.
* Records densities for salmonids & extent of hahisatge.
* Monitors effectiveness of stocking works.
« Identifies problem areas if unexpectedly low deasibr missing year classes.
» Distribution of lampreys around Cromarty Firth sadifor SNH.
* Some contract work carried out for SEPA and SNkegent years.

PIT tagging project

Electronic tags (Passive Integrated Transpondees) to uniquely identify individual
parr and smolts and follow their lifecycle. Taggetted at traps and by automatic
decoders at Hydro dams. Gives data previouslyaitete, has been pioneered in the
UK on the Conon in partnership with FRS and SSE.

* Records freshwater survival of parr (over wintersugvival, migration survival
from various parts of Bran system). This has lechtwlification of stocking
strategy for Bran.

* Marine survival of smolts.

» Effect of release point on marine survival.
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» Effect of fin clipping on marine survival.

* Smolt behaviour- time of migration, age / size a&jnation / shoaling behaviour /
diurnal pattern of migration.

» Survival of hatchery reared smolts.

* Rod exploitation rates.

* Most work has been done on Bran but projects orgMed Blackwater
underway.

NERC smolt homing project

Joint project with Edinburgh University and FRSojBct to study the neural / olfactory
mechanisms involved in the smolting process. We®ltransferring smolts between
tributaries, returning adults to be scanned to Meseeural activity whilst exposed to
home or transfer river water. Effects of enviromtaé pollutants to be investigated on
these brain activities.

As a by product of this research the Board willdhaecess to two rotary screw traps at
the end of the project, get PIT tag return ratesHe Blackwater and Meig to compare
with the existing Bran data and get a PIT tag decéitted to the Meig Dam fish pass.

Radio-tracking

Andy Gowans PhD 1998

Project on fish passes of the Bran. Used convealti@dlio tags and EMG tags which
record muscle activity, so that the amount of effequired to swim up a fish pass could
be recorded. Study found problem areas in sevistaphsses which have since been re
engineered by Hydro. Also found that fish hadidifity passing through section of
boulders below Luichart Dam. A new freshet regimas agreed with hydro which
successfully allows fish past this area. The erpee from this also led to a change in
the freshet regime on the Lower Meig which getls fiast a difficult section below Meig
Dam.

Keith Williams PhD

Spring salmon radio-tracking showed high surviviaioal caught spring fish through to
spawning time. Also showed that most fish stayeth&n stem in deep water during
summer before making an autumn migration.

Autumn grilse tracking to look at where fish wefteaspawning and how nutrients from
dead kelts were distributed. Found 1/3 retaindeeadwaters, 1/3 in Bran lochs and
remainder migrated downstream.

Predator damage surveys

Frances McKay MSc project. - Examined rod caughttdash throughout season. Found
high proportion of damage was caused by dolphins.
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Keith Williams MSc project looked at predator damag smolts at Bran Trap. Found
damage attributable to saw billed ducks and to.pHeund higher levels of predation in
dry spring when smolts were delayed in lochs.

Seal surveys

Stuart Middlemass PhD — Found peak in seal actimitpwer reaches of Conon in July
also found activity strongly tidal with most seatsming into river over high tide.

SMRU / Isla Graham NERC funded project. Building®tnart’'s work also attempting to
catch seals for satellite tagging and photo IDndividuals.

Parr micro-tagging

Experiment agreed with members of Brahan Syndicatear and release parr from fish
caught by ghillies from Lower Conon. To monitoistth,000+ of the released parr have
been micro-tagged and fin-clipped each year sif€2 Znone have been recaptured to
date).

Nutrient studies

Keith Nislow US Forest Service / FRS

Kelt carcasses in Bran and Conon tributaries. eriebrates were monitored at, above
and below addition sites. Showed increase in iebeate production and also marine
isotopes of Nitrogen were found incorporated iti® invertebrates.

Keith Williams PhD — Project just completed andd#or submission. Links addition
of kelt carcasses to increase in juvenile salmpnidiuction.

Egg basket experiments

Eyed eggs were stocked around Conon tributarieggnbaskets so that hatching and
swim up success could be investigated. At moss siticcess rate over 90% but some
Blackwater tributaries had low survival linked toréstry and PH problems.

Egg density experiment

Joint project with Norwegian research agency / BR&US Forest Service.

Looking at effects of even or clumped distributafreggs on subsequent fry dispersal
and survival. Has important implications for stimgkpolicy, at present we try to stock
evenly with small numbers of eggs in each redde flist year’s results would support
this as best practice. A second year’s researdheviérse the treatments between the
pairs of experimental burns.

Acoustic tracking of adult fish in Firth.
FRS project

65



In 04 and 05 adult salmon were caught in sweepinédsiter Cromarty Firth. They were
tagged with acoustic transmitters, listening stegim the Firth and at the mouths of
rivers tracked their progress. Fish were deteetgdring the Conon, Sgitheach, Alness,
Allt Graad and Balnagown with the majority enterthg Conon. River entry did not
seem to be influenced by tide. Some fish wenbbtite Firth one being caught by a
Ness sweep net. There was a low loss rate imtier ffirth of less than 5%, which
includes netting and seal losses.

Balloon tagging.

Balloon tags were used in a Hydro funded experirteetest survival of smolts through
Tor Achilty Dam turbines. Unacceptable losses wWeoad at compensation flow but
very few losses at higher flows. In light of tiigdro have modified flow regime at Tor
Achilty to give more than 2 megawatts during thekmun.

Other relevant reports and references are detadkxv

Augustus Grimble 1913
The Salmon Rivers of Scotland

W.L. Calderwood 1921
The Salmon Rivers and Lochs of Scotland

Menzies, W.J.M 1928

Salmon of the River Conon
Fishery Board for Scotland
Salmon Fisheries 1928 No. VIII

G.H. Nall 1937

Sea- Trout of the River Conon
Fishery Board for Scotland
Salmon Fisheries 1937 No. IV

Pyefinch & Mills 1963

Observations on the movements of Atlantic salmathénRiver Conon and the River
Meig, I.

DAFS Freshwater and Salmon Fisheries Research 31
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Mills 1964
The Ecology of the Young Stages of the Atlanticrsal in the River Bran, Ross shire
DAFS No.32

Mills 1965
Smolt Production and Hydro Electric schemes
ICES Salmon and Trout Committee No 31

Mills 1965

Observations on the effects of Hydro Electric Depehents on Salmon migration in a
river system.

ICES S&T Committee N0.32

Mills 1968

Observations on the movements of Atlantic salmathénRiver Conon and the River
Meig, Ross-shire

ICES Anadromous and Catadromous Fish Committee

Mills 1969
The survival of Hatchery-Reared Salmon Fry in s@uettish Streams
DAFS Freshwater and Salmon Fisheries Research No.39

Mills & Shackley 1971
Salmon smolt transportation experiments on the Goiver system Ross shire
DAFS Salmon and Fresher water fisheries reseaochiN

Mills 1975
The Conon Valley
Report which includes a description of the Concsteay and trap data up to 1975

Mills 1994

Evidence of straying from wild Atlantic salmo8almon salat.., smolt transportation
experiments in northern Scotland.

Aquaculture and Fisheries Management 1994, 25 Soppit 2, 3-8

A.D. Jamieson 1979

Analysis of a Salmon Fishery- The Conon-Blackwater
Fish. Mgmt (1979) 10, No.2
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Payne, P.L. 1988

The Hydro. A study of the development of the mégdro-electric schemes undertaken
by the North of Scotland Hydro-Electric Board

Aberdeen University Press

Frances Mackay 1997
The interactions between salmon and seals witl@rCibnon river system
University of Aberdeen MSc thesis

Frances Mackay 1998

Predator damage to salmonids, tagging recaptueseal movements within the Conon
system.

Report to the Atlantic salmon Trust

Hamlin J 1999

A study of the interaction of Juvenile Atlantic s&in with the river systems Meig and
Orrin- tributaries of the River Conon (Ross-shire)

University of Aberdeen MSc thesis

John Armstrong, Frances Mackay, Simon Mckelvey &lIHdompson 1998
Salmon and Seal Studies on the River Conon in 1998

John Armstrong & Simon Mckelvey 1998
The Development and Application of PIT Tags forckiag Movements, Growth and
Survival of Anadromous Atlantic salmon.

Gowans ARD, Armstrong JD, Priede IG, Mckelvey S200

Movements of Atlantic salmon migrating upstreanotigh a fish-pass complex in
Scotland

Ecology of Freshwater Fish 2003; 12

Aprahamian M.W, Martin Smith K., McGinnity P. Mcke&ly S & Taylor J 2003
Restocking of Salmonids-opportunities and limitatio
Fisheries Research 62 (2003)

Normandeau Associates Ltd 2004

Survival Estimation of Wild Juvenile Atlantic salmpassed through a Kaplan Turbine at
Tor Achilty Power Station, River Conon, Scotland

Report to Scottish and Southern Energy

Williams K 2001

Classification of predator damage on Atlantic sain®almo salar L.) smolts captured at
Loch Achanalt, Ross shire

Aberdeen University M Sc thesis
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Department of Agriculture and Fisheries for Scadlan
‘Fisheries of Scotland’ reports held in FRS Lilyrar

Nislow KH, Armstrong JD & Mckelvey S
Phosphorus flux due to Atlantic salmon in an oligphic upland stream,; effects of
management and demography.

Butler J.R.A et al

Bottlenose dolphins (Tursiops truncatus Montagu)) ilegal Atlantic salmon (Salmon
salar L.) nets in the Moray Firth, Scotland: assesBy-catch risks for a protected
cetacean population.
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Section 3. Physical catchment characteristics

3.1 Topography by management unit
3.1.1 Conon topography and description

The Conon system slopes west to east from mountéioger 900m to sea level. The high
granitic mountains of the west slope down to gersiémdstone foothills and coastal floodplain.
The effects of glaciation with steep sided vallags typical glacial features can be seen in the
upper reaches of the tributaries. There are @igint made reservoirs in the upper catchment
linked to hydro-electric development. The Orrird dleig catchments are particularly steep
sided, whilst the Bran and Blackwater are lessedgand have wider floodplains.

The Lower Conon Valley is formed by the joiningté Strathconon valley with the Blackwater
and Orrin valleys. There is a marked reductionradgent and this area is characterised by the
effects of deposition and historical meanderinthefchannel. The channel form of the Lower
Conon has been modified by human activity withdbestruction of flood banks and the
regulation of flow by hydro-electric development.

Topographic Map of the
Conon Catchment
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3.1.1.2 Bran topography and description

The Bran valley is wider and of lower gradient ttila@ more southerly tributaries of the Conon
system. Although it drains some higher groundntiagority of the Bran system is between 100m
and 200m in altitude. The Bran contains more wa#iter than the other Conon tributaries, with
Loch Rosque and Loch Gowan in its upper catchmeaiLach Achanalt, Loch a Chulinn and
Loch Luichart in its lower reaches. The areas aldmch Rosque and Loch Gowan are steep and
boulder strewn. Below these lochs the Bran antiigtary Abhainn a Chomair are more stable
with a moderate gradient, mixture of substratessar®l good spawning habitat. The lower
reaches of the Bran below Caisechain are slow dadpneandering before passing into a
complex of lochs and marshes at Achanalt and LdChuwdinn. The lower reaches of many of the
Bran tributaries are of moderate gradient and ecessible to salmon because of the relatively
wide floodplain of the Bran. The main tributarytbé Bran is the Grudie which is very steep and
drought prone due to hydro development.

Topographic Map of the Bran
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3.1.1.3 Meig topography and description

The River Meig is separated into three distinctisas by lochs at Scardroy and Meig Reservoir.
The Meig arises at the top of Glen Fhiodhaig amd swiftly down to Loch Beannacharain
(Scardroy). This section runs through a steepsiizcial valley with only the lowest reaches of
any tributaries accessible to fish before theidgmat increases. There is a falls at Coriefeol
which is passable to salmon under some flows g@nai-natural bypass channel. The Upper
Meig contains some of the highest suitable salmbalitat in the Conon catchment at an altitude
of 200m to 300m.

The middle reaches of the Meig have a moderatdegradnd a mixture of pool / glide / riffle
habitat which provides good salmonid spawning amdery habitat. The Middle Meig is
between 100m and 200m in altitude and in placesheisler valley and several major tributaries
which contain good salmonid habitat. The Lower d/feom Meig Dam down to the confluence
with the Upper Conon flows through a steep sidagg@before opening out into a wider valley
where the Meig and Conon catchments merge.

Topographic Map of the Meig
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3.1.1.4 Orrin topography and description

The River Orrin is one of four main tributariestbé River Conon. The Orrin rises between
Strathconon and East Monar Forests within fiverkidres of Loch Monar. The Orrin meets the
Conon near Urray. In 1959 the Orrin was divided idpper and lower sections by the
construction of Orrin Dam as part of the Conon Bas$ydro-electric Scheme.

The Orrin has been more influenced by hydro devetag than the other Conon tributaries. The
Orrin Dam was found to be a major barrier to smufiration and the area of excellent nursery
habitat upstream of the dam was lost to migratisty. fIn recent years Scottish Hydro Electric
and the Cromarty Firth DSFB have been working sbame access to the Upper Orrin.

The contour map shows that the Lower Orrin fromOiram down to Urray is further divided
into two sections by Orrin Falls. The section belrrin falls has a gentler gradient than the
section above the falls which is relatively ste@pis has led to a further effect on instream
habitat. Orrin Dam prevents the downstream moveiwigravel and finer sediments which
would normally take place. The section from therlta Orrin Falls being steep has been
scoured of gravels and finer materials since 19&Pthese materials have not been replaced. This
has led to an increase in substrate size whictsgigeer for parr but a loss of gravel for
spawning and fry. A 1995 Conon DSFB habitat sutideytified this imbalance between
spawning and parr habitat as limiting the potertfahe Lower Orrin.

The Upper Orrin contains the highest altitude salichtnabitat in the Conon system, with habitat
over 300m in altitude.

Topographic Map of the Orrin
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3.1.1.5 Blackwater topography and description

The Blackwater is the most northerly of the Comdutaries. It is lower lying than the Meig and
Orrin, with large areas of the valley below 100naltitude. The upper reaches of the Blackwater
are cut off by dams at Glascarnoch and Strath Valdfe gradient below these dams is moderate
and the valley floor wider than the more south@tnon tributaries. A major tributary, Strath
Rannoch, flows into the Blackwater from the Nodth@ugh much of the flow of Strath Rannoch
is diverted by pipeline into Loch Vaich. There arseries of significant falls at Silver Bridge
before the Blackwater flows at a more gentle gradigto Loch Garve and Loch na Croic.
Downstream of Loch na Croic, the Blackwater flotmotigh a steeper gorge and the large water
falls at Rogie which are bypassed by a fish ladd@awnstream of Rogie falls the gradient
decreases as the Blackwater flows into a wideeydlelow Contin before joining the Conon
above Moy Bridge.

Topographic Map of the Blackwater
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3.1.2 Alness topography and description

The Alness flows into the north shore of the Cram&irth near the town of Alness. The main
stem of the Alness, between its mouth and Loch &)dsilargely fringed with native woodland
and in sections flows through steep sided ravines.

The Alness system above Loch Morie is extensivéh) wbhainn Toll a Choin, Abhainn na Glasa
and their tributaries draining the open moorlan&itdermorie deer forest. The Lower Alness
has one large tributary, the Blackwater, which 8aiwough Strath Rusdale and several smaller
tributaries, the most significant of which are Tralie Burn which flows through Ardross Castle
and Allt na Seasgaich near Boath. There is a gtaall at the outfall of Loch Morie which was
constructed by the Alness DSFB in the 1970s. iBhilesigned to store water to be released as
artificial spates to attract fish upstream during summer. This dam is fitted with a fish pass
which gives salmon access to Loch Morie and abdwéhe town of Alness near the mouth of the
river there is a weir which provides water for @more Distillery. A Denil fish pass has been
installed in the weir to provide access for mignatiish. The intake to the distillery lade is
screened with a louvered screen array to preveoltsifinom entering the lade.

Topographic map of the Alness
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3.1.3 Allt Graad topography and description

The Allt Graad rises between the northern slopd®eof Wyvis and Kildermorie Deer Forest. It
flows east to Loch Glass, which is the North of tBaal Water Authority reservoir serving the
Dingwall area. There is an impassable weir at tittebof Loch Glass, which prevents both
upstream and downstream movement of fish. Beaaiugis the area above Loch Glass was not
covered in the 2001 survey. The map below showsapography of the catchment it can be
seen that from Loch Glass the Allt Graad flows geatle gradient for 8 kilometers before it
reaches the Black Rock Gorge. The gorge is anvampw and spectacular ravine with a series of
falls which prevent the upstream passage of migydish.

Topographic Map of the Allt Graad
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3.1.4 Balnagown topography and description

The Balnagown rises on the eastern slopes of BEiansuinn and falls 320 m in its 25 km
course to the sea through Strath Rory. From thegiaphic map below it can be seen that many
of the upper tributaries of the Balnagown are \stegp. The Balnagown passes through steep
gorges in its middle sections before flowing ovattér land around the village of Kildary and
entering the Cromarty Firth at Nigg Bay.

Topographic map of the Balnagown
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3.1.5 Sgitheach topography and description

The River Sgitheach rises on the southern slop8&ifWyvis at an altitude of over 500m. From
the topographic map below it can be seen that aftséeep descent from its source, the Sgitheach
then flows through the gently sloping Strath Sgittte before falling steeply again near
Swordale. Below Swordale the Sgitheach slopes gémtla further 4km before reaching the
Cromarty Firth south of Evanton.

At the time of surveying in 2001 all the tributariether than An Leth-allt were either dry or too
steep to support viable fish populations.

Topographic Map of the Sgitheach
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3.1.6 Peffery topography and description

The Peffery drains the southern slopes of Ben Wylihough its headwaters begin above 500m
the majority of the catchment lies below 100m titide in a broad valley with deep soil cover.
There are no stillwaters on the Peffery and it mffigjuickly after rainfall. The middle and lower
reaches of the Peffery were extensively straiglitemel dredged by arterial drainage works in the
1960s and 70s. There is weir in Dingwall and a/Sg&uging weir at the Strathpeffer Sewage

Treatment Works.

Topographic Map of the Peffery
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3.1.7 Newhall Burn topography and description

The Newhall Burn and its tributaries drain the calmorthern slopes of the Black Isle and run
into the Cromarty Firth near Jemmimaville. The MalWBurn and Kinbeachie Burn in the North
of the catchment have a gentle gradient whilsttbee southerly tributaries are steeper.

The Newhall catchment slopes gently from southaidimand is generally low lying compared to
most other rivers in the Cromarty region. The migjaf watercourses are below 100 m in
altitude. Compared with many other rivers in tbgion there is a lack of still water and water
storage in the catchment.

Topographic Map of the Newhall Burn
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3.2 Map and summary text of catchment geology foraeh
Management Unit.

3.2.1 Conon Geology

The underlying geology of the upper catchmenthief@onon system is dominated by granite and
schists, with the lower catchment mostly red samast The underlying geology combined with
the effects of glaciation result in the rugged ntaimous nature and steep valley sides of the
upper catchments. This contrasts with the roiagdstone foothills to the east of the region.

The underlying geology of the upper catchments ¢oatbwith thin soils and rainfall in excess

of 2 metres per year make them particularly vulbler#o the loss of nutrients. The granite /
schist bedrock makes some areas acid sensitive @dmbined with extensive conifer
afforestation.

Underlying Geology of the
Conon Catchment

[l 52z=%dokms, camptonlie 3nd 3iled types
[ Epidirite. nornblende-sonist and 3lie d types
B Foizted granie, syenlie and allled types
[ er=nte. syenlle. granopny e and allied fpes
[ kmme i ge Ciap. Comilllan, Oxford Clay and Kefaways Beds |
[ Lower 0¥ Red Sancstone, hoiding Downtonlian

[ mica-scn st sem D2 ific sonlt ano mued sonists

[ wma e 0lg Reg Sandstone

I Op=n W ater

Il Forpoy e lamprophyre-and siled fpes
I cuzmzeidspargrEnuine

Il Undimereniistad MOINE

Bl Unaimerentated g ks

I UppeO1d Red Sandstone i o ;
: o

10km squares Baszed on digital =patial data licensed from the
Centre for E cology and Hydrology, ® CEH.
@& Crown copyright. 8BGS.

81



3.2.1.1 Main stem of Conon Geology

The Lower Conon flows over a bed rock of lower i@d sandstone overlain by deep soils. In
contrast the Upper Conon flows over quartz-feldgpanulite bedrock with shallow poor soils.
There are also bands of mica schist which crostlieer Conon and these are most evident at
the gorge and falls below Loch Luichart.

Underlying Geology of the
Conon Valley

Con_bgs_bed.shp
I Sa3saf doierRe. camplone and alied types
[ Epigioree. romblende-schist and 2lied fypes
: [ Folizted gange. sjenfie and alied fpes
+ [ Grantie. syente. granophyie and alied types
10km squares [ ®mmeridge Cizy. Corzlizn. Oxfard Ciey and Helizw ;s Secs
[ Lower Ol Red Sandsione. Mokiding Downtanian
[ Mica-schist semi-peific schist and miced sohlsts
[ widake O Red Sandstone
[ Open water
Based on digital spatial data licensed from the ] :’::i‘_“!;‘a:‘f"“m::"“ AWy pes:
Centre forE cology and Hydrolegy, ® CEH. - w,,;,em'}a,*{g,,f

® Crown copyright. @8BGS. Wl Lodrer=ntiated greks
B UeperOk Red Sandsione

82



3.2.1.2 Bran Geology

The main plain of the Bran Valley from LuichartAchnasheen has an underlying geology of
quartz-feldspar-granulite. A band of mica-schistsses the Bran above Loch Luichart and forms
the Achanalt Falls and Gorge. A further band distacrosses the Bran between Achnasheen and
Loch Rosque, this can be seen at the falls atMtlartuin and Allt Gharagainn above Loch

Gowan which limit upstream access for salmon.

Underlying Geology of the
Bran Catchment

Il 5253k dok ke, camploale and alied fypes

[ Epialo e, nornolkende-schist and siled types

] Folzt=a granite syenme and iled by pes

Granke. syenlis, grEanophyre =nd 2iled tipes

[ Kimmendge Ciay. Comilisn. Oxford Tlay and Kelawsis Beds
B tower 0% Red Sandstons, Mokng Downtonian
[] Mica-schist, sem Hpe ilis sohist and mied sonists
[ MMdie O1d Red Sandstone

- Spen W ater

Il Forgtyrie, lampropgny e and allied Hpes
B cuznz-fekspargmEnulie
B unaimerentated MOINE
Il Lroiterentistea gnelss
Il Upper 010 Red Sandstone

Besed on digital spatialdats licensed from the
Centre for Ecology and Hydrology, @ CEH,
& Crown copyright, 8BGS,

10km squares

83



3.2.1.3 Meig Geology

The underlying geology of the Meig is relativelyngglex. The lower and upper reaches flow
over a bedrock of quartz-feldspar-granulite. Theeebands of mica-schist which form the gorge
below Meig Dam and low falls between the Reseranit Strathconon Village. Gneiss and schist
form the steep valley sides and falls at Corriefeol

Underlying Geology of the
Meig Catchment
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3.2.1.4 Orrin Geology

The lower reaches of the Orrin flow over lower méd sandstone down to the junction with the
Conon. Where the lower old red sandstone join®@eraxtensive area of quartz-feldspar-
granulite there is an outcrop of conglomerate wifdcms the Falls of Orrin. Upstream of Orrin
Falls there are several bands of mica-schist aesgmvhich cross the quartz-feldspar-granulite.
The proportion of gneiss and schist increasesdrugipermost parts of the Orrin catchment.

Underlying Geology of the
Orrin Catchment
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3.2.1.5 Blackwater Geology

The Blackwater catchment is dominated by an unitgylgeology of quartz-feldspar-granulite
with some lower old red sandstone in its lower heac The falls at Rogie and Silver Bridge are
due to outcrops of schist. There is an extengiea af foliated granite around the junctions of
Glascarnoch, Vaich and Rannoch with the Blackwalavo watercourses in the Blackwater
system have been shown to be particularly vulnerbhcidification, the Allt Fionnaidh which
flows into Loch na Croic and the Rogie Burn. Hledtshing shows the Rogie Burn to frequently
have missing year classes and virtually no juvesalenon survive in Allt Fionnaidh, despite a
high level of salmon spawning in both. The reasorthis is partly explained by the underlying
geology of these two burns, which flow over thedahmica-schist which crosses the
Blackwater. The extensive conifer afforestationh&fse burns combined with their geology
results in a level of acidification which juvengalmon can not survive.

Underlying Geology of the
Blackwater Catchment
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3.2.2 Alness Geology

The upper reaches of the Alness have an entiréigrelint geology from the middle and lower
reaches. The upper catchment is largely underlafoliated granite with a band of mica-schist
immediately above Loch Morie. The middle reaclesumderlain by quartz-feldspar-granulite,
whilst from just below the Blackwater junction tAness flows over middle & lower old red
sandstone. The middle and upper catchment havedils compared to the deeper richer soils of
the lower catchment.

Underlying Geology of the
Alness Catchment
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3.2.3 Allt Graad Geology

The upper reaches of the Allt Graad flow over feliagranite, with a band of mica-schist running
from south/west to north/east under Loch Glasswixtream from Loch Glass, the Allt Graad
flows over lower old red sandstone and then midtlered sandstone. The Black Rock Gorge is
formed at the junction between the middle and loslered sandstone.

Underlying Geology of the Allt Graad
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3.2.4 Balnagown Geology

Only the highest headwaters of the Balnagown dyednite and quartz-feldspar-granulite. The
vast majority of the Balnagown flows over middlelarpper old red sandstone with a small band
of lower old red sandstone.
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3.2.5 Sgitheach Geology

The headwaters of the Sgitheach drain an areaastajteldspar-granulite on the slopes of Ben
Wyvis. The majority of the Sgitheach then flowsplower old red sandstone, before a change
to middle old red sandstone. The series of faliclwbar migration of salmon to the middle and
upper reaches of the Sgitheach are at the chamgedrelower & middle old red sandstone.

Underlying Geology of the
Sgitheach Catchment
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3.2.6 Peffery Geology

The underlying geology of the Peffery is split itteo sections. The upper reaches are underlain
by mica-schist and then quartz-feldspar-granulité thin soils. The middle and lower reaches
are underlain by middle and lower old red sandstuitie deeper soils.

Underlying Geology of the
Peffery Catchment

10km squares Bas=d on digitsl spatial data licens=d from the
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3.2.7 Newhall Burn Geology

The underlying geology of the Newhall Burn catchtrismperhaps the simplest in the region
being entirely middle old red sandstone overlaimdigtively deep soils.

Underlying Geology of the
Newhall Burn Catchment

[l S=sak dokrie; camplonie and alled kypes
[ Epxiiorme. nomuknde-somis and 2fisd ypes
[ Foiiaied granke. spenie and alied fpes

[ GmEnke. syenge. granopnyre 2nd 2iliea fypes

[ ¥ meridge Ciay, Codiian. Oxford Gy and Kelaw 3; 5 Sec
[ Lowerow fied Sandsione. Moluding Downtoniaa

[ Mizz-somist sembpeinic 3omist 2md mited somiEts

[ Madak Ok Red Sandsiors

[ Cpen water |

Il ~omnjte. Empropnyteand alies kpes

Il canzesspar-granite :

Bl namereniEiea MOINE

Il Uramerentisted gneks

B UpperOM Rea Sanastane

10km squares
Baszed on digital spatial data licensed from the
Centre for Ecology and Hydrokgy, & CEH.
A2 Crown copyright. 88GS,

92



3.3 Maps and summary text detailing major land-usevithin
management units

3.3.1 Land-use in the Conon Catchment

Land-use in the Conon
Catchment
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From a fishery perspective land-use both histoacal recent has had an important influence on
fish stocks and habitats. Historical deforestatibopland areas, followed by sheep and deer
grazing has changed the landscape, nutrient statlibydrology of the catchment. The planting
of large areas of non native conifers and assatidtainage works has had a further influence on
fish stocks. The construction of the Conon Basjdidelectric scheme in the 1950’s has had
both a direct effect on fish migration and indireffects on fish habitat. The Conon Scheme is
described in detail by Payne 1988 and summarisdidtarical Survey of the Conon prepared for
SNH in 2002 (report FOOPA40)

Hydro development in the Conon system

The upper Conon hydroelectric scheme involves a large and complex system of water transfers,
storage, conirol and power generation (Fayne, 19838). The scheme is likely to exert a considerable
effect on the downstream floodplain.

The Conon scheme includes eight dams, nine tunnels, numerous diversions and six power stations
with a total generating capacity of over 100mW (Fig.3.1). It also includes an unusual cascade
development with the water, which passes through the Mossford, Grundie Bridge and Achanalt
power stations channelled into Loch Luichart, through the Luichart power station infto Loch
Achonachie and through the Torr Achilty power station. Torr Achilty receives all of the water involved
in the Conon scheme.

Construction of the Fannich part of the scheme was carried out in the period 1846 to 1951, It involved
the construction of numerous agueducts and tunnels to increase the flow into Loch Fannich, the
raising of Loch Fannich and the transfer of water o the 24mW Grundie Bridge power station. The
consiruction to transfer water from the loch involved a complex sloping tunnel driven from the
hillside above the Grundie Bridge power station some 30m below the Loch. Ahove the power station
the water is conveyed by a single steel pipe which branches to feed two turbines in the power
station.
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Figure 3.1 Sketch map of the Conon hydro scheme

#

The Glascarnoch-Luichart-Torr Achilty part of the scheme was consiructed in the period 1951 to 1957
It involved the construction of two dams, the Glascarnoch, a concrete gravity and earthfill dam, and the
Vaich, an earthfill with concrete core dam. This created two artificial lochs whose natural caichments
were supplemented by water fransfers and in turmn the water from Loch Yaich was fransferred into Loch
Glascarnoch. An 8km long tunnel then took the water to the 24mW Mossford power station on Loch
Luichart. A small barrage was built on the River Bran at the eastern end of Loch Achanalt and the
water passed through the 2.4mW Achanalt power station. Water from the three power stations.
Grundie Bridge, Mossford and Achanalt, was discharged into Loch Luichart, which was created by the
construction of a mass gravity dam. A further arificial loch was created by the construction of the
concrete gravity, butiress and earthfill Meig dam and water was transferred from Loch Meig into Loch
Luichart. Below Loch Luichart the water was passed through the 24m\W Luichan power station. Finally
a mass gravity dam and 15mW power siation were constructed on the Conon at Torr Achilty creating
Loch Achonachie. The principal function of the Torr Achilty dam was to even out the flow of water
downstream, and as such is the only dam fitted with fioodgates.
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Construction of the Orrin part of the scheme was carried out in the period 1955 to 1961, It involved
the construction of a mass gravity dam some 15km upstream of the Conon-Crrin confluence. The
dam wall was some 300m long and created an artificial loch 8km in length. Water from the loch is
transferred through a 5km long concrete lined tunnel and steel pipeling to the 18mW COrmin power
station and discharged into Loch Achonachie. The Omrin dam also included four fish passes which
were also incorporated into the Torr Achilty, Luichart, Meig and Achanalt constructions. It is said
(Payne, 1983) that some of these fish passes have extended the migratory range of salmon in the
Conon catchment.
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3.3.1.1 Land-use in the Lower Conon Valley

The broad floodplain downstream of Tor Achilty Déargely covered by arable and improved
grassland. The banks of the Lower Conon are largebded with native trees and designated as
an SAC for floodplain alder woodland. The largastan areas in the Conon valley are at the
mouth of the river at Conon Bridge and Maryburgipstream of Tor Achilty, the Upper Conon
valley has steeper sides covered with conifer ptéorts, whilst the valley floor is a mixture of
improved grassland and mixed woodland.
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3.3.1.2 Land-use in the Bran Catchment

The Bran catchment drains large areas of heatherlamal and peatland but has less exposed
bedrock and scree than the steeper sided Meig emmtddatchments. This upper catchment
landscape is a product of historical deforestagiod subsequent overgrazing by livestock and
deer. (See Historical Survey of the Conon prepose@NH in 2002 report FOOPA40). There are
some areas of conifer plantation particularly ugestn of Achanalt. There are some small areas of
mixed woodland around Loch Luichart but overall Bran catchment is largely devoid of native
woodland. This is apparent in the heavily grazedi @egraded riparian zone of the Bran from
Achanalt upstream.
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3.3.1.3 Land-use in the Meig Catchment

The Upper Meig drains a catchment of heather modrlaare rock and scree. Like the Bran, the
Upper Meig has suffered from historical deforestatind overgrazing. A few riparian trees
survive in inaccessible places which deer canraathre The middle and lower reaches of the
Meig were heavily planted with conifers during t##50’s. There are also areas of good rough
grassland in the bottom of the steep sided valléhyere is some native woodland in the Lower
Meig valley and riparian alders in much of the Ma@Weig, although there is a lack of
regeneration because of grazing pressure. Strathdéstate has done some good work
restructuring the conifer woodland in Glen Meinniotbring it in line with the Forestry & Water
Guidelines.
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3.3.1.4 Land-use in the Orrin Catchment

The upper and middle reaches of the Orrin draiteepssided catchment of exposed rock and
heather moorland. The present land-use arisesHistorical deforestation, overgrazing by
livestock and more recently by deer. There areesaraas of good rough grassland at the bottom
of the steep valley sides of the Upper Orrin. €hame two small areas of conifer plantation in the
Upper Orrin but otherwise a lack of trees and igrawoodland. Below Orrin Dam there are
more riparian alders where the steep banks giva firetection from deer. Below the deer fence
at Fairburn there is a fringe of native woodlandoltfextends downstream to the confluence with
the Conon. There are areas of Rhododendron erénggioito this riparian woodland in places.
There are extensive conifer plantations aroundblairand a mixture of improved grassland and
arable near the confluence with the Conon.
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3.3.1.5 Land-use in the Blackwater Catchment

The Upper Blackwater catchment is dominated byhegahoorland and peatland, formed by
similar historical land-use to the neighbouringcbatents. There is an area of improved
grassland in Strath Vaich, which is heavily grabgdheep and has a degraded riparian zone.
There is a stand of native woodland on the westiels of Strath Vaich but this does not extend
to the river bank.

The middle and lower Blackwater valley is heavilfpeested with conifers planted in the 1950’s.
The riparian zone within the conifer plantatiorSatath Rannoch is not planted with conifers but
is surrounded by deer fencing. Recent co-operdidween the Forestry Commission Scotland
and the Cromarty DSFB has started a project ta plaers and willows along the banks of Strath
Rannoch. In the middle reaches of the Blackwditeretis a buffer strip of native woodland with
mature alders along the banks. On the north batlled_ower Blackwater between Contin and
Garve there are extensive conifer plantations. /ttes coincides with an underlying geology
of mica schist, the tributaries are subject to #cishes which limit or prevent salmon survival.
There is an area of arable and improved grassldmiderthe Blackwater joins the Conon valley,
with a buffer strip of native woodland along theeri bank.
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3.3.2 Land-use in the Alness Catchment

Urban development in the Alness catchment is canaterd around the mouth of the river and the
town of Alness. There has been considerable aoaiferestation within the catchment; much of
this is centred on the middle reaches of the Aliagskon the Blackwater system.
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3.3.3 Land-use in the Allt Graad Catchment

The upper part of the Allt Graad catchment abovehL@lass is mixture of heather moorland and
peatland. The middle reaches of the Allt Graasvben Loch Glass and the Black Rock Gorge
are very heavily afforested, with conifer plantasurrounding the river and all its tributaries,
except Allt na Caorach which drains an area of apearland.

The lower reaches of the Allt Graad from the Bl&tdck Gorge downstream flow through an
area of mixed woodland to the main urban developnnethe catchment at Evanton. The lowest
reaches from Evanton downstream are surroundechjoived grassland and arable farmland but
have a buffer strip of native woodland along theksa
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3.3.4 Land-use in the Balnagown Catchment

The map below shows land use in the Balnagown oanohfrom the Landsat 88 dataset. The
main urban development is around Kildary and Miltaar the mouth of the river. Included in
this land-use type are quarries at Strath Roryderighd near Kildary. It can be seen that most of
the upper river flows over open peatland and heattw®rland. The catchments of the burns
flowing into the middle reaches are significantffeated by conifer afforestation. There are also
extensive conifer plantations in the lower catchinéviost of the broadleaved woodland in the
catchment is centred on the river in its lower amddle reaches.
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3.3.5 Land-use in the Sgitheach Catchment

The map below shows the extent of urban land-ui@mthe Sgitheach catchment. This is
confined to the lower reaches of the river and agsep of the small settlements of Swordale,
Milton of Katewell and the village of Evanton.

The extent of conifer afforestation can clearlysben and this is likely to have contributed to the
lack of water in several tributary burns.

As the river flows through its middle reaches ire8t Sgitheach, there is extensive sheep and
cattle grazing between the areas of afforestation.

The predominant land-use in the lower catchmeravb&wordale is arable.
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3.3.6 Land-use in the Peffery Catchment

The upper reaches of the Peffery above Achterreedtfirough extensive areas of broadleaved
and mixed woodland along the valley bottom. Howekierupper catchment drains a large area of
conifer forest on the slopes of Ben Wyuvis.

The middle reaches of the Peffery and its tribetarun through intensively farmed arable land in
the bottom of the Peffery valley, with improved ggkand on the valley sides. This section of the
Peffery has been extensively modified by dredgimdj straightening carried out as part of arterial
drainage works. With both Strathpeffer and Dindwathe Peffery catchment there is a greater
area of urban development than in any other catohinghe region.
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3.3.7 Land-use in the Newhall Burn Catchment

Most of the Kinbeachie and Newhall burn catchmémttie North and West drain intensively
farmed arable land with some improved grasslartus part of the catchment is significantly
impacted by the effects of agriculture, with straéned and dredged channels and a heavy silt
load from field run-off and drainage.

The Braelangwell and Ballycherry burns to the E&she catchment, have upper reaches which
are impacted by extensive conifer afforestationictviwvhen surveyed in 2001 did not comply
with Forestry and Water Guidelines. The middle knmeer reaches of the Ballycherry, Newhall
and Braelangwell burns have some broad-leaved aetinwvoodland in their riparian zones and
livestock has been excluded from large sectiormakside. However the field drainage from
surrounding arable land runs through the ripariagffel strip and acts as a damaging source of
siltation. There is no significant urban developitria the Newhall catchment.
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3.4 Summary of climate characteristics (air tempeature, rainfall etc)

The climate of the region is greatly modified bg thountains to the west which create a colder
wetter climate then in the warmer drier east ofrdggon. The total annual rainfall in the west of
the region exceeds 2000mm per year. The chanivtshiows the difference in daily mean

rainfall between Scardroy on the River Meig, Dosharan on the Bran and Dingwall to the east.

Daily mean rainfall
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It can be seen that there is less seasonal variati@infall to the east of the region than thisre

in the west. In both east and west the driest hwate between May and September. The winter
months are wetter in both the east and west aofatjien but this difference is much more
significant in the west. Rainfall patterns in 8and are changing, with the country 20% wetter
than it was in 1961. This change has been monréfisignt regionally, with the North of Scotland
experiencing a 70% increase in winter rainfall aver same period. There has been a 20%
increase in the levels of maximum five day preaijpitn since 1961 which increased the
frequency of flooding. SNH report FOODA40 givededailed description of flood events in the
Conon Valley. Since 1829 major flood events whielre inundated the Conon floodplain
occurred approximately every 10 years, both poartd since hydro scheme construction. This
report records an increase in flood frequency siheel 980's.

There has been little change in the number of catse dry days since 1961 in the North of

Scotland and no trend towards increasing droughiteere has been a 70% decrease in the
number of days of snow cover across Scotland gi@864.
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Changes in climatic conditions are also reflectetbmperature change. Scotland’s temperature
records indicate that average spring, summer anttmiemperatures have risen by more than 1
degree C since 1961, with a smaller rise in auttemperatures. Twenty four hour maximum
temperatures have also increased by more thanréel€gsince 1961. Minimum temperatures
have increased across Scotland but not at the stenas maximum temperatures and not
significantly in the North of Scotland. Across aflScotland there has been a 28% reduction in
the number of days of ground frost since 1961 witst of this change occurring since the early
1980's.

The daily mean temperatures at Dosmucheran onittez Bran are shown below.

Daily mean temperature at Dosmucheran River Bran
1999 - 2007

Celcius

Data supplied by SEPA

Highest temperatures are recorded in July and Auwgtis lowest in December, January and

February

In river temperature data loggers showed a sirpédtern in water temperatures. They also
showed colder conditions in the upper catchmenthvtelayed ova incubation. Temperature
data loggers showed a much greater diurnal temperaariation in the upper catchment

particularly in the spring.
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3.5 Details of flow characteristics.

3.5.1 Conon
The daily mean flows in the main stem of the CoabNloy Bridge are shown below. Despite
regulation, the flows show a similar seasonal patie the rainfall in the upper catchment

described in the previous section.

Daily Mean Flows Conon at Moy Bridge
1977 - 2007
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Data supplied by SEPA

The daily mean flows for the Meig Bran and Blacksvaire shown in the chart below. Of these
the Blackwater sites are both regulated flows, sthile Meig and Bran sites are above
impoundments and are unregulated. The significahbégh winter rainfall can be seen in the
flows of both regulated and unregulated rivers.

Daily Mean Flows Conon Tributaries
1982 - 2007
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Data supplied by SEPA
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Flow regulation in the Conon System

The construction of the Conon Basin Hydro SchemthbyNorth of Scotland Hydro Electric

i ' d its tributaries. The details of the
Board during the 1950’s regulated the flows of(ﬂumon‘an he deta _
flows and hcg)lw they were to be delivered were setroa ‘Scheme Agreement’ which is copied

below.

Fannich Project

é, For the protection of the Grampian Electricity Supply For protection

i wing f Grampian
Company {hereinafter called “the Company™)  the following o D3
provisions shall unless otherwise agreed between the Company Electricity
and the Board apply and hve effect “(that ‘is to say):=- Supply Company

(1) The Board shall discharge or er iz
Grudie such quantities of water as shall’Secure’ the following
flows dowm the sald river imwediately below the site of the
Grudie Bridge generating station - :

ex.a period of not

less than seventy-two hours in the months of November,
Decenber, January, February, Harch and April not less
than two hundred million gallons of water and

(b) during each and every week. over’aiperiod of not less
than seventy-two hours during the:months of lay,
June; : July, August, September and.October not less

< thanvonehundred and.: fo: allons:of .water, - .

(2) For the purpose of measuring the quantities ‘of water to
be so discharged or delivered as aforesaidithe Board shall ercct

“and maintain to the reasonable satisfaction of': the:Company at 2

point suitable for the purpese a proper. andfsui‘ta’blc'neasuring
. gauge over or through which the said waterss discharged or delivered
shall flow and which gauge shall be open-at 211 times. +o the in-

" spection and examination of the authorised officials of the Corpany.

: b - *. < i i
(3) In the event of failure in any. o ks of the scheme
or.stoppage for the purpose of maintenance +OYirepairs’so‘as- to make

Yt inpossible to fulfil the provisions .of -this section the Board shall,

if 'so desired by the Company, deliver immediately::belcw-thg Grudie
Bridge generating station at. such periods and times as may be agreed,

" quantities of water to make up deficiencies’ due to’such failure or
g \Stoppage. L :

(L) £ any difference arises between the Company ‘and the Board
under this section such difference shall be referred:to a single arbiter
to be agreed on between the parties or failing agreement to be nominated
by the President of the Institation of Civil Engincers.

~000
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i

- _ clascarnoch-Luichart-Torr Achilty Project

6. (1) On completion of .the Torr Achilty reservoir the Board shall S
discharge or deliver-into the River Conon by ficans of a fish ladder.or |

C otherwise twenty million gallons of water per day and shall meintain e’
“+flow of not-less than‘one hundred and twenty million gellons per day zt i<
la.point in the River Conon immedistely below the:tailrace of th T e
“Achilty generating station “ndithe outlet of the' fish ladder.

(2) On completion of 4he Glascarnoch reservoir and the Vaich reservoir_the
Board shall deliver or discharge at or near the dzms forming Glascarnoch and-
Vaich reservoirs by means of valves.or otherwise sufficient water, to maintain
in the Black Water:— N e

(a) A flow of not less: than eight million gallons per day at Black
Bridge ga_;:zyjng-thel Garve-Ullapool road over the -Black Water; -

(b) A flow of not less then seventeen and one-half million gallons per % ca
day immediately above the Falls of Rogie on the Black Water; and ]

‘he Board shall make up the natural freshets in the Black Water as measured
imnediately abové Loch Farve to one hundred and twenty million gallons per dzy
on six occasions each of L8 hours during the period August,” September and
October in. each years

(3) on completion of the Rannoch aqueduct the Board shall only abstract
through this aqueduct water from the River Rannoch when the flow in this
river immediately below the point of abstraction exceeds one and one-half
million gallons per day. ) :

() On completion of-the Glen Beag Aqueducts the Board shall only abstract
through theseagueducts water from the Abhainn a! Ghlinne’ Bhig, the Allt Bheargais
ahd the stream dreining the Crom Loch when the flow $n the Abhainn a' Ghlinne
Bhig.at Deanich Lodge exceeds eight million gallons per day and on ten occasions
each of two consecutive days during the period June, July, August, September and
October in .each year the Board shall release the natural flow at the points of
abstraction of Glen Beag Aqueducts.

(5) On completion of the Luichart reservoir the Board shall discharge or
delivel into the River Conon by means of a fish ladder or otherwise twenty
+million gallons per day from mid-March to mid-October in each year and five
tmillion’ gallons per day for the remeinder of the year and the Board shall make u
“the flow (including spill from the dam) in the River Conon imrediately below the
outlet from the fish ladder to one hundred and twenty million gallons per day on
- thirty days between mi¢-March and mid-October In each yeaT.

(6) On completion of the Loch Keig reservoir the Board shall discharge or
deliver into the River Meig by means of 2 fish ladder or otherwise twenty millio
gallons per day fron mid-March to mid-October in each year and five million gall
for the remainder of the year and the Board shall make up the flow (including sp
froo the d@m) in the River Meig immediately below the outlet from the fish ladde
+0 one hundred and twenty million gallons per day on thirty days between mid-Mar
and mid-October in each year.

(7) The Board shall provide and maintain all such works or other apparatus as
be required to provide access for salmon to the upper reaches of the River Meig
to Loch Luichart and the River Bran. N
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(8) On completion of the Droma aqueducts the Board shall only abstract water

through the Outfall aqueduct when the combined flows in Allt.a' Mhadaidh and A11
Leacachain at the points of abstraction exceed two million gallons'per day. Wt

o0o

o= = QOrrin Project

N

(1) On completion of the Orrin reservoir the Board shall discharge or
weliver in each year into the River Orrin at or near the danm forming Orrin
Reservoir by means of a fish pass or otherwise:- R

(a) a flow of 20 nillion gallons a day during the nonths of Maréil,' ;Ap:rj_l', Ry

©T " May and July;

(b) 2 flow of 12 nillion g2llons a day during the months of Septembér; A -Lcuvsec.

October and November;

(o) a flow of 10 nmillion gallons a day during the nonths of January, Februs

2
June, August and December; and 10 cusec

(d) in 2ddition freshets to a total of 620 nillion gallons in each year in
such quantities, at such times end with such allowance for natural spates
as may be agreed between the Board and the Conon District Fishery Doard,

(2) The Board shall provide and mzintein all such works or other apparatus as
mnay be required to provide access for salmon to the upper reaches of the River
. L Dbp
>rin, : :

I (3) The provisions of this Clause shall be accepted by all persons interested

as\f\lll conpensation for all water which the Board inpound, abstrzct, divert or

use for the purposes of the Schene.

.

-‘ ‘ 000~
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Current Flow Regime Agreed Between Scottish and Sthern Energy
and Cromarty Firth Fishery Board and Licensed UnderControlled
Activities Regulation by SEPA.

The Conon Basin Flow Regime has been modified fiteeroriginal Scheme Agreement over
time. Many of the changes have been made in resporan increasing understanding of the
behaviour of salmon at obstructions to migratitmparticular radio-tracking projects have
helped to improve upstream passage whilst smalping and balloon tagging have helped with
downstream passage. The current flow regime widshbeen incorporated into the CAR
Licence for the Conon Hydro scheme is set out below

Droma

On completion of the Droma Aqueducts, SSE shalf abktract water through the Droma Aqueduct when th
combined flows in Allt 2’ Mhadaidh and Allt Leacaaih at the points of abstraction exceed 2MGD.

Strath Rannoch

On completion of Strath Rannoch Aqueduct SSE simiyl abstract through this aqueduct water fromRheer
Rannoch when the flow in this river immediatelydyelthe point of abstraction exceeds 1.5 MGD

Tor Achilty

“The board shall discharge or deliver into the Ri€enon by means of a fish ladder or otherwise twen
million gallons of water per day and shall maintaifiow of not less than one hundred and twentjionil
gallons per day at a poim the River Conon immediately below the tailraé¢he generating station and the
outlet of the fish ladder.”

Glascarnoch / Vaich

Sufficient water to maintain in the Blackwater:-

(a) A flow of not less than 8MGD at the Black bridgarrying the Garve - Ullapool road over the Blaater.
(b) A flow of not less than 17.5MGD immediately abdhe Falls of Rogie on the Blackwater.

The flow is measured by phoning the River Gauggtated below. A reading of 0.149 means that theecor
amount of compensation is being passed.

New Agreement

During July, August and September 2004 the flowsuezd at Falls of Rogie will 26.9 MGD (reading of @2
from river gauge). This is water from the 1440 meshet allowance. Outwith this period the flow més¢o
17.5 MGD.

Glen Beag

Summer Agreement 1st April to 30th September
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(a) No water is to be abstracted until the flodatnich Lodge exceeds 23 mgd (b) SSE may divgrt an

water above 23 mgd until the amount diverted rem&i@emgd

(© When the amount diverted reaches 50 mgd, acgssxs to be released until the total amount
reaches 50 mgd at Deanie Lodge.

(d) All residual flows after releasing 50 mgd maydiverted.

(e) The flow in the Allt Leacach and the Allt a @{Chairn Bhain are to be released

Winter Agreement 1st October to 31 March

No water is to be intercepted until the flow at bieh Lodge exceeds 8 mgd

Luichart Compensation and Freshet Release

Mid March to Mid November compensation will be 2@l and 5 MGD for the remainder of
the year. This will account for 15MGD for 30 daysrfi the Freshet allowance for the period mid
October to mid November.

Freshets will be released every Monday and Friday flune to end October inclusive. Each
freshet will commence at 09:00 and end at 11:00atewing day. Each freshet will account for
35MG from the freshet allowance. The freshet wélldelivered via the newly refurbished west
fish pass (No2) gate No R40b.

Compensation

1*' Jan to 15 March 5MGD
15 March to 15 November 20MGD
15 November to 31 January 5MGD
Freshets

1% freshet commences 2 June at 09:00
Last freshet commences 30 October at 09:00

Use of Freshet Allowance

Annual Freshet Allocation 3000MG
43 freshets @ 35MG each 1505MG
Additional Comp. 30 days @ 15MG 450MG
Remaining 1045MG

The Luichart fish pass will come out of servicetba 13" October and not be returned untif"15
March.

From the 1% October until the 15November the freshet gate will be used to protigefish
pass flow.

From the 15 November until the 5March the comp set will be used to provide the
compensation.
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Meig Compensation and Freshet Release.

Mid March to Mid November compensation will be 2@l and 5 MGD for the remainder of
the year. This will account for 15MGD for 30 daysrh the Freshet allowance for the period mid
October to mid November.

Freshets will be released every Thursday from Joineid November inclusive. Each freshet will
commence at 09:00 and end at 09:00 the followiryg Bach freshet will account for 35MG from
the freshet allowance. The freshet will be deligdog fully opening the Freshet Gate R40b and
increasing the flow over the fish pass gate R43kbtmches.

Compensation

1*' Jan to 15 March 5MGD
15 March to 15 November 20MGD
15 November to 31 January 5MGD
Freshets

1% freshet commences 1 June at 09:00
Last freshet commences 10 November at 09:00

Use of Freshet Allowance

Annual Freshet Allocation 3000MG
23 freshets @ 35MG each 805MG
Additional Comp. 30 days @ 15MG 450MG
Remaining 1745MG

Glen Marksie Smolt Freshet

From 3° April to 29" May (8 weeks) the Glen Marksie intake will be ®nirout to allow the
passage of smolts. This will be deducted from tledgMFreshet allocation as detailed below.

Average flow from Glen Marksie = 12.42 cusecs =86.81GD

Remaining Meig Freshet Allocation 1745MG
56 days @ 6.689MGD 375MG
Remaining 1370MG

116



Orrin Compensation and Freshet Release

Month Comp Flow | Machine | Fish pas:| Allocation
Date (mgd) Flow Flow used mgd
(mgd) (mgd)
1to 31 Januar 1C 1C 31C
1to 2¢ Februar 1C 1C 29C
1to 3] Marck 1C 1C 31C
1to 30 April 1C 1C 30C
1to 31 May 1C 1C 31C
1to 1¢ Jun¢ 1C 1C 14C
15 to 3( Jun¢ 2C 15 5 32C
1to 37 July 2C 15 5 62C
1to 3! Augus 15 15 46E
1to 3( Septembe 15 15 45(C
1to 3] Octobe 15 15 465
1to 3( Novembe 12 12 36C
1to 3! Decembe 1C 1C 31C
Total allocation used in 20 465(

Total annual compensation under CS 5062

Used in 2005 4650

Unused in 2005 412

Freshet Allowance CS 620

Total left from comp and freshet 1032

A 28 day smolt freshet will be provided during Maye called by the Conon District Salmon
Fishery Board (CDSFB) at the rate of an additi@yab mgd. This will be supplied by an
appropriate fish pass passing 30ins to provideasaréttraction for the smolts. If this 28 day
period encroaches on the period 15 to 30 Junettieecompensation flow will be reduced to 10
mgd (provided by the compensation set) until thet @the smolt freshet. During the period of
the smolt freshet every endeavour will be madedsimise the running of the Orrin P/S.

Total unused 1032
Smolt Freshet 770
Total unallocated 262

This will be called if required by the CDSFB in tfeem of freshets supplied at the rate of an
additional 16mgd.
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3.5.2 Alness
The daily mean flows for the Alness are shown ac¢hart below. The flows show a similar

pattern to regional rainfall, with high winter flevand low flows in June, July and August. The
Alness is largely unregulated but a weir at Lochrigltias been used to release water stored in
Loch Morie to provide freshets for angling in dgnsmers. The lack of storage in Loch Morie
means that these freshets are infrequent andlslett The Upper Alness catchment is to the
north and is not as wet as the more westerly Canilautaries. Because of this the Alness is more
susceptible to periods of low flow, which combingith the steepness of the upper catchment
can limit the extent of upstream migration.

Daily Mean Flows Alness
1974 -2006
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3.5.7 Newhall Burn

The Newhall Burn flows are much lower than the mévi® the west of the region.

The combination of lower rainfall on the low lyijack Isle than in the mountains to the west,
lack of storage in the catchment and intensive-laselrestricts flows. The Newhall Burn is
susceptible to prolonged periods of drought insin@mer which can last into autumn.

Daily Mean Flows Newhall Burn
1997 - 2007
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Section 4. Present status of fish and fisheries

4.1 List of fish species present in each Managemeudhit.
Cromarty Firth

In 2005 SEPA carried out fisheries surveys in thentarty Firth using a combination of beam
trawls, fyke netting and seine netting. They rdedt, plaice, cod, saithe, lesser pipefish, 3-spined
stickleback, eelpout, pollack, herring, goby, wigti butterfish, flatfish juv, great pipefish, sea
trout and flounder. For more detail see SEPA Maifiachnical Note MR TN 01/07.

1.1 Conon

Eel, Anguilla anguilla

Pike,Esox lucius

3-spined sticklebaclGasterosteus aculeatus
Rainbow trout Onchorhyncus mykis
Flounder Platichthys flesus

10-spined stickleback, Pungitius pungitius
Atlantic salmon Salmo salar

Sea troutSalmo trutta trutta

Brown trout,Salmo trutta fario

Perch Perca fluvialis

Sea LampreyPetromyzon marinus

River Lampery Lampetra fluviatilis

Brook Lamprey Lampetra planeri

Minnow, Phoxinus phoxinus

1.2 Bran

Eel, Anguilla anguilla

Pike Esox lucius

Perch Perca fluvialis

Minnow, Phoxinus phoxinus
Arctic Charr,Salvelinus alpinus
Brown Trout Salmo trutta. fario
Atlantic salmonSalmo salar

1.3 Meig

Eel, Anguilla anguilla

Sea troutSalmo trutta trutta
Brown trout,Salmo trutta. fario
Atlantic salmonSalmo salar
Arctic Chart Salvelinus alpinus
Minnow, Phoxinus phoxinus
Pike,Esox lucius

Perch Perca fluvialis

1.4 Orrin
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Sea trouytSalmo trutta trutta
Brown trout Salmo trutta fario
Atlantic salmon Salmo salar

Eel, Anguilla anguilla

Arctic Chart Salvelinus alpinus
Rainbow troutOncorhyncus mykis

1.5 Blackwater

Atlantic salmon Salmo salar

Sea trouytSalmo trutta trutta

Brown trout,Salmo trutta fario

Eel, Anguilla anguilla

Rainbow trout Onchorhyncus mykis
Minnow, Phoxinus phoxinus
Pike,Esox lucius

Lampetra sp

2 Alness

Eel, Anguilla anguilla

Atlantic salmonSalmo salar

Sea troutSalmo trutta trutta

Brown trout,Salmo trutta fario

Arctic Charr,Salvelinus alpinus

3-spined sticklebaclGasterosteus aculeatus
Rainbow trout Onchorhyncus mykis

3 Allt Graad

Atlantic salmonSalmo salar
Sea trouytSalmo trutta trutta
Brown trout,Salmo trutta fario
Eel, Anguilla anguilla

4 Balnagown

Eel, Anguilla anguilla

Atlantic salmon Salmo salar
Sea troutSalmo trutta trutta
Brown trout,Salmo trutta fario
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5 Sgitheach

Eel, Anguilla anguilla

Atlantic salmonSalmo salar
Sea troutSalmo trutta trutta
Brown trout,Salmo trutta fario

6 Peffery

Eel, Anguilla anguilla

Sea troutSalmo trutta trutta

Brown trout,Salmo trutta fario

3-spined sticklebagkGasterosteus aculeatus
Lampetra sp

7 Newhall Burn

Eel, Anguilla anguilla

Atlantic salmonSalmo salar
Sea trouytSalmo trutta trutta
Brown trout Salmo trutta fario

8 Coastal Burns

Eel, Anguilla anguilla

Atlantic salmonSalmo salar

Sea troutSalmo trutta trutta

Brown trout,Salmo trutta fario

3-spined sticklebaclGasterosteus aculeatus
Lampetra sp.
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4.2 The extent of the known distribution of eachaes and their local
biological characteristics.

SEPA Designated Salmonid Waters in the Cromarty Fith Region

i e "?r' .:::.W ‘!

g i g,

20 Conon, 5 Alness, 47 Allt Graad (Glass)

The SEPA designated salmonid waters are showneomép above.
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THE SURFACE WATERS (FISHLIFE) (CLASSIFICATION) (SCOTLAND)
DIRECTIONS 2007

The Scottish Ministers, in exercise of the powers conferred by section 40 of the Environment
Act 1995(a) and of all other powers enabling them in that behalf, having carried out
consultation with the Scottish Environment Protection Agency (hereinafier referred to as
“SEPA™) as required by section 40(6) of that Act, hereby give SEPA the following
Directions:

Citation, commencemeni and interpretation

1. (1) These Directions may be cited as the Surface Waters (Fishlife) (Classification)
(Scotland) Directions 2007 and shall come into force on 16 October 2007,

(2) In these Directions, “the Regulations” means the Surface Waters (Fishlife)
{Classification) {Scotland) Regulations 1997(h).

Waters to be treated as classified as salmonid waters under the Regulations

2. (1) SEPA shall treat the waters specified in column 1 of Schedule 1 to these Directions,
from their up stream mapped limit downstream to the lower limit of the waters and including
all tributaries thereof, unless otherwise indicated in column 3 of that Schedule, as waters
classified as salmonid waters under the Regulations.

(2) TFor the purpose of identifying the lower limit of the waters classified by virtue of sub-
paragraph (1) above, there is set out in column 2 of Schedule 1 to these Directions a grid
reference comresponding to a point located at the lower limit of the water specified in the
corresponding entry in column 1 of that Schedule.

123



Salmon Distribution
The distribution of Atlantic salmon in the regiashown on the map below. This map along
with details of barriers to migration is held by FRnd was derived from information supplied

during the first phase of this contract. Detaflbarriers to migration are discussed in Section 8
of this plan.

Distribution of Salmon in the
Cromarty Firth Region
~

<Y
i

W E

salmon distribution

10km squares

unknown
unknown
/\./ salmon present
salmon Presem ? Based on digital zpatial data licensed from the
salmon absent ? Centre for E cology and Hydrology, ® CEH.
/N, salmon absent oo copinent
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Brown trout and sea trout distribution

Brown trout are widely distributed in the regionbath river and still water habitats.
Brown trout are present at most electro-fishingssdlthough frequently at low densities
because of the criteria used for site selectioa §=tion 9).

A proposed hill loch project will investigate thistibution of brown trout populations in
hill lochs. Ferox trout are known to be preserthiem Conon catchment in the lochs of the
Bran and Blackwater. Ferox are also known to lesgmt in Loch Morie in the Alness
catchment.

In the Conon the distribution of sea trout is l&ygmnfined to the Conon and the lower
reaches of the Orrin, Blackwater and Meig. Seattape present in the Alness with the
main stem from Loch Morie downstream, the Blackwated lower tributaries being
particularly important.

Sea trout are also present in the Sgitheach andsfdlad in the same area occupied by
salmon. The Balnagown has a population of sed wbich historically extended as far
upstream as Loch Sheilah. Sea trout are preséim iReffery, Newhall Burn and other
smaller coastal burns. Habitat in all these wail@rges has been degraded by intensive
agriculture and forestry and sea trout populatimenge declined from previous levels.

The Moray Firth Sea trout Project starting in 200B investigate the distribution of sea
trout stocks in the region
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Distribution of Eels at electrofishing sites

-

1-10
@ 101-1000

11-100
Baszed on digital spatial data licensed from the

. 10km squares
Ceantre for Ecology and Hydralagy, @ CEH.
© Crown capyright

The distribution of eels in the Cromarty Firth r@gis shown on the map above. The distribution
is widespread throughout the region. Highest numbgeels are recorded in lower catchment
areas particularly in the main stem of the Conawér Orrin, Blackwater and Lower Meig.
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Distribution of Minnows at
electro-fishing sites
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hinnows
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The distribution of minnows at electro-fishing siie shown on the map above.

The distribution is centred on the Conon systemiafargely due to introductions by visiting

trout anglers, who import live minnows to use ai$ dmad then release unused minnows after
fishing.
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Distribution of Pike at
electro-fishing sites
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The distribution of pike at electro-fishing sitesshown on the map above. The actual
distribution is wider than is shown from electreHiing records, and is centred on the loch
systems of the River Bran and Blackwater. Pikeatse present in the main stem of the Conon
and in the slower reaches of the Lower Bran.

Pike are also present in Loch Ussie and Loch Aghilt

Pike are not endemic to the region but have beemdaced historically as a food fish and more
recently for angling.
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Distribution of Perch at
electro-fishing sites

Based on digital spatial data licensed from the - 1 _1 O
Centre for Ecology and Hydralogy, @ CEH.

@ Crown copyright

10km sguares

The distribution of perch at electro-fishing siteshown on map above. The distribution is
centred on the lochs of the Bran system. Perchrasent in Loch Gowan, Loch Rosque, Loch a
Chullin and Loch Achanalt as well as the Lower Br&erch have also been recorded from the
main stem of the Conon and Loch Achonachie.
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Distribution of Arctic Charr
at electro-fishing sites
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The distribution of Arctic Charr caught during tpéipg and electro-fishing operations is shown

on the map above. These records represent ac@idaptures of charr originating from loch
systems upstream. A study of the larger loch systend also hill lochs is needed to establish the
distribution of charr in the region and to inveatigstock structure. There is anecdotal evidence
of charr being caught in the lochs of the UppelirQaind the Bran system. A search of estate
records might give more information on charr popate. Arctic charr are known to be present

in Loch Morie on the Alness system.

130



Distribution of 3-spined stickleback
at electro-fishing sites
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The map above shows the distribution of 3-spinittlsbacks at electro-fishing sites. The
distribution is centred on the lower reaches ofGbaon and Peffery. Many of the electro-fishing
sites selected for monitoring salmonids are tobffaging to be optimal stickleback habitat. A

comprehensive lamprey survey is likely to produagerstickleback records and give a more
accurate distribution.
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Distribution of Flounder at
electro-fishing sites
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The map above shows the distribution of floundesl@ttro-fishing sites. As would be expected
from an estuarine species, the records are irotherlreaches of rivers below obstacles to

migration.
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Distribution of lamprey larvae
at electro-fishing sites
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Because River and Brook lamprey cannot be relidlsiinguished at the larval ammocete stage
they are recorded as lamprey larvae. The sattdhagiitat needed by ammocetes is patchy in
distribution and often contains high concentratiohammocetes, particularly in lower and main
stem rivers. Lamprey larvae in upper catchmextisye obstacles to migration are most likely to
be Brook lamprey, whilst both Brook and River lasys may be present downstream.
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Distribution of Sea lamprey at
electro-fishing sites
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The distribution of sea lamprey at electro-fishgiigs is shown on the map above. These records
are of ammocetes which can be distinguished fromgdetra sp but occur in the same sand / silt
habitats. There are also records of adult searkymgpawning in the main stem of the Conon
from ghillies and anglers.
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4.3 Stock structure.

Conon

Historically the Upper Orrin provided the largestaof high altitude habitat in the Conon
catchment. Prior to 1959 the Upper Orrin suppoatsiynificant spring salmon fishery which
declined following hydro construction. The presgmting run on the Conon consists of 2 sea-
winter fish and peaks in April and May with verydish in March. There is then a later run of
grilse and summer salmon. Prior to 2000 theearilm began in June, peaked sharply in July and
tailed off quickly through August with few freshilge in September. However in recent years
the grilse run has arrived later, with a peak irgst and fresh fish throughout September. There
has been an increasing number of large summer samrecent years but no evidence of a
separate autumn run.

There is a stock of over-wintering finnock in thaimstem of the Conon as far upstream as Tor
Achilty Dam. Sea trout appear to be confined wldwer reaches of the Conon system with few
reported upstream of Rogie and Orrin Falls. Thgeerun of sea trout to the Lower Blackwater
in April which is followed by the main run from Jubnwards. The main finnock run is from

July onwards, with increasing numbers in the tidakches of the Conon through September.

Alness

The Alness has a small spring run but is mainlyilaggand summer salmon river. The grilse and
summer salmon runs arrive from June onwards aedHi& Conon have peaked in August in
recent years. Unlike the Conon the Alness hasiiistly had a run of larger autumn grilse and
salmon. There are fresh grilse arriving into iedr reaches of the Alness into October.

Allt Graad

The restricted spawning grounds sited in the lawaches of the Allt Graad support summer
salmon, grilse and sea trout stocks.

Balnagown

The Balnagown has a summer salmon and grilse rualdoi a more significant sea trout run. Sea
trout historically spawned as far upstream as L®lekilah. With extensive forestry development
in the catchment the current distribution of seattis uncertain.

Many of the smaller catchments in the CromartyhFigigion support stocks of sea trout and

grilse. The Peffery historically was a productsaa trout river but has much declined in recent
years with extensive afforestation and drainageksvor
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4.3.1 Genetic Structuring of Stocks

Following discussion with staff at FRS a numbesainpling areas were agreed to start to assess
the distribution of salmon populations within theo@arty Firth region. Sites were selected to
assess the extent of structuring between and witbens as well as the effects of a long term
stocking programme in the Conon catchment.

Location of proposed population sampling areas
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4.4 Trends in abundance

Conon Salmon Trends
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The Conon rod catch from 1952 to 2006 is showrherchart above. Despite the regulated flow,
the Conon rod catch is inherently weak as an inodiazf stock because so much of the angling
effort is concentrated in the lowest 11 km of tiver. In a wet year, fish pass quickly upstream
of the rod fishery, to the relative safety of ttitmiies and lochs.

There are however some long term trends that calisberned from the Conon rod catch. The
grilse catch (yellow) shows relatively low numbéess than 500 / yr) during the 1950s, a small
increase in the 1960s and then a decline in thes,9@llowing the outbreak of UDN. There was
then an increase in grilse catches through thes1888 early 1990s, when a number of strong
grilse years coincided with an increase in angéifigrt, following the creation of the Brahan
timeshare. There was a drop in grilse catche999 Ivhich has since recovered to around 1,000
a year.

Looking at the combined salmon and grilse catcle(phie) the Conon rod catch has been

remarkably constant over the period since 1952 gatiches at present similar to those at the start
of the time series.
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Conon rod caught spring salmon
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The spring salmon rod catch on the Conon declingithg the 1950s and early 1960s following
the construction of the Conon Basin Hydro Schentéclivreduced access to the headwaters of
the catchment. Since then the spring salmon dtaslpersisted at a lower level, with a rod catch
of under 100 a year since 1972. There have beges sif an upturn in spring catches since 2003.
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Although not without weaknesses, the Scottish amdt&rn Energy fish counts at Tor Achilty,
Meig and Luichart dams provide a more reliablegatbr of overall salmon stock than the rod
catch.

Tor Achilty Count
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The Tor Achilty count is shown on the graph abdkie,early counts were manual and then a
series of resistivity counters were used. Thetdfeows a period up to the mid 1970s when
counts exceeded the 40 year average followed leyiadbsince, when the 40 year average has
not been reached. The counts in recent yearsihengased to over 1,000 a year. This may be
due to an increase in the number of salmon retgrairio the installation of an improved fish
counter.
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Meig Dam Count
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The Meig Dam fish counts do not show the same tesrithe Tor Achilty count of a high
abundance up to the mid 1970s and reduced numibees dnstead the Meig count has
fluctuated around the 40 year mean without a ¢kead.

Luichart Dam Count
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The Luichart Dam counts are shown on the chart@bdhe counts at Luichart are unreliable as
there have been several periods when the courgdrdemn out of operation. When it has been in
operation there have been problems with wave actieating anomalous counts.
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Blackwater trap count
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The trap catch at Loch na Croic on the Blackwateshiow on the chart above. The Blackwater
trap catches the entire upstream run of salmomnieiito the Upper Blackwater and provides a
more reliable indicator of stocks than either the catch or the fish pass counts. The Blackwater
time series shows an initial decline after hydrostaiction and then variation around a mean
without a clear trend either upwards or downwards.
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Conon Rod catch and Blackwater trap catch
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When the Conon rod catch is plotted against thekBlater trap catch, the extremes of
abundance coincide. The very strong grilse runthefate 1980s resulted in high rod and trap
catches, whilst the very poor runs of 1991 and 1@88lIted in low rod and trap catches.
However on years of more typical grilse abundahee¢lationship between rod catch and trap
catch is probably more influenced by rainfall. §ban be seen in the drought years of the mid
1990s, which showed a high rod catch and low tedphc The wetter summers since 2002
resulted in a higher trap catch and reduced rathcathe trap catches of 2005 and 2006 are
anomalous because of a problem with the concrese dicthe trap which allowed large numbers
of fish to escape upstream of the trap.
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Although the overall rod catch on the Conon hasaieed relatively stable in recent years, the
distribution of the rod catch by beat has changBukre has been a trend for grilse to lie in the
lower reaches of the Conon, which has resulteddreased catches for lower beats, whilst fish
have moved quickly through some middle beats whare shown a marked decline in catches.
There has also been a reduced rod effort on som@ertbeats and an increased rod effort on
lower beats.

There has also been a change in the timing of dm@& grilse run in recent years. The peak of
the rod catch has moved from early July into Augdgtis change in run timing has also been
shown by the timing of passage of PIT tagged gthseugh Tor Achilty Dam.
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The graph above shows the percentage of PIT tagiged passing through Tor Achilty Dam
before the end of the angling season. The grapWwsa clear decrease in the percentage of
tagged fish passing through the Dam within theiaggieason.
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Alness Trends
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The graph above shows the Alness rod catch frorg 1®2006. The Alness rod catch is even
less reliable as an indicator of stock abundanae the Conon’s. The Alness catch shows large
variation and few clear trends because it is sedéant on rainfall creating favourable angling
conditions. In recent years there has been apaserin catches resulting from a series of wet
summers and increased angling effort, followingriowed marketing of the fishery.
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The Alness rod catch shows the presence of spaingos in low numbers throughout the time
series with no clear trend in abundance.
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Sea Trout

Conon and Alness Rod caught sea
trout
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The combined Conon and Alness sea trout catch shqesiod of relative abundance in the
1950s and 1960s and relative scarcity since 19Hs decline in numbers coincided with the
occurrence of UDN in the 1970s and the Kessockrwefishery in the Moray Firth. However
other factors such as the intensification of adrira in lower catchments and the growth of
commercial forestry may also be significant
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The sea trout catch of the Conon shows a fluctnatiound a mean since the early 1990s, with a
reduction in catches after 2000.

The effects of rainfall, flow and angling effortetkto be corrected for before the sea trout rod

catch can give a better indication of stock abundarAn angler log book system which records
CPUE may be introduced as part of the Moray Figh $rout project.
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4.5 Exploitation of stocks.

Conon net and coble catches
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The Conon net and coble catch is shown on the ebakte. The fixed engine catch also shows a
similar pattern with a dramatic decline in fishiaffort and exploitation since the late 1980s
following the buy outs of netting stations by theééaftic Salmon Conservation Trust, as described

in Section 4.

Relative catch by Rod & Net

——Rod
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The chart above shows the relative catch by rodiaadbag net and net and coble fisheries.
It can be seen that the rod and line catch hasinechaelatively constant whilst the net catch has

reduced by a factor of fifty.
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Conon Rod caught and retained
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The numbers and weight of migratory fish caught retdined by rod and line in the Conon are
shown on the charts above. It can be seen tha 8000 the numbers and weight of fish caught
and retained has decreased. This decline in tibauof fish retained is due to the response of
anglers to the Board’s conservation policy, whiels kesulted in more than 50% of the rod catch
being returned in recent years.
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Alness Rod & line retained
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The numbers of fish and weight of fish caught agtdined by rod and line on the Alness are
shown on the charts above. In recent years dempitecrease in the proportion of fish returned
the exploitation rate has remained static becawse fish have been caught as a result of
favourable conditions and improved marketing offteleery.
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Section 5. Present management activities

5.1 Predator control

Seal Management Plan

Since 2002 the Cromarty Firth Fishery Board withestMoray Firth DSFBs has collaborated

with 11 statutory and non-governmental stakeholtiefrmulate a Seal Management Plan for
the Moray Firth. It is designed to be a pilot pobjéor the future management of seal-salmon
interactions in Scotland, particularly in areas wh8ACs for both species exist, and where the
economic importance of fisheries and wildlife temmiis significant. The Plan was introduced in

April 2005, and has the following five aims:

0 Restore and maintain the favourable conservatiatustof harbour seals in the Dornoch
Firth SAC, and salmon in the Spey, Moriston, OyKelssley, Berriedale and Langwell
SACs;

0 Reduce the impact of shooting by salmon fishened® harbour seal population;

0 Reduce the impact of harbour and grey seal predatio depleted adult spring salmon
stocks;

0 Monitor and research the status of harbour and ggesl populations, salmon stocks and
interactions between them;

o0 Develop and implement non-lethal methods of redusé@al-salmon interactions.

In order to meet these aims, stakeholders agresiblibwing framework:

Moray Firth Conservation Order 2004

While the Dornoch Firth SAC creates an obvious rgangnt area for harbour seals, individuals
are known to move between haul-out sites througttmtMoray Firth (Thompsoet al. 1996;
SMRU unpublished data). Although information on fhapulation structure of harbour seals in
Scotland is not available, Moray Firth seals areggaphically isolated from the nearest large
concentrations in Orkney to the north and the Fiftfiay to the south (Anon., 2004). Therefore it
was decided to manage harbour seals in the Mordly & one discreet population unit both in
biological and administrative terms. Grey sealgth@ Moray Firth are regarded as part of the
North Sea population. To create a legal framewdrk Scottish Executive introduced a
Conservation Order for harbour and grey seals enMloray Firth following the expiry of the
PDV-related national Conservation Order in Septend®®4. Within the Order DSFBs apply
jointly for a licence to shoot seals annually toe protection of salmon fisheries.

1. Within the Moray Firth, north-east Scotland, therimh Firth has been designated a
Special Area of Conservation (SAC) for harbour s¢ahoca vitulinaL.) under the EU
Habitats Directive. Six rivers have also been destigd SACs for Atlantic salmosélmo
salarL.).

2. There is conflict between seals and salmon fishdrighe region because seals prey on
salmon and attack netting stations. Under the UB&nservation of Seals Act 1970
(CoSA) seals have been legally shot to protecefisk and stocks. Conflict has increased
due to declines isalmon abundance and spring stocks in particular.
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3. During 1993-2004 the Moray Firth harbour seal papah declined by 2-5% per annum,
probably due to shooting. The Scottish Executivesaered that the decline threatens the
conservation status of the Dornoch Firth SAC. 1M02Q@004 local District Salmon
Fishery Boards negotiated with the Executive andth@r statutory and non-government
stakeholders to introduce a pilot Moray Firth Skanagement Plan, which aims to
reconcile their conflicting obligations under EUdadK legislation to protect seals and
salmon.

4. Key facets of the Plan include (a) the manageménihe Moray Firth region under a
Conservation Order; (b) application of the PotdnB#ological Removal method to
calculate a maximum limit of harbour seals to b&edj (c) Management Areas where
removal of seals is targeted to protect salmonwhith avoid seal pupping sites; (d) a
training and reporting system for Nominated Marksmée) research on non-lethal,
acoustic deterrent devices to remove seals froargjvand (f) an adaptive management
framework allowing an annual review of the Plan.

5. The Plan was launched in 2005. A maximum limit & Barbour and 70 grey
(Halichoerus grypusFabricius) seals was set. In April-December 2005 hé@bour
(including 22 unidentified and two by-catch) and@®ys (including one by-catch) were
killed. The first year's operation highlighted tfidlowing issues: the inability to identify
and control the numbers of seals killed at nettegions; peaks in shooting coinciding
with harbour seal pupping in June and July, anddiffeculty of detecting benefits for
adult salmon spawning stocks. Despite these istueflan provides a useful model for
managing seal-fishery conflict in the UK, partialjavhere SACs for seals occur.
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The map below shows the agreed management ardas thi¢€ Cromarty Firth region.
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Two marksmen have been nominated by the Cromartly Board and have been trained and
accredited as described in the Plan. Under tmestef the plan a quota of 9 common seals
and 3 grey seals per year has been set for thenGhrdness management area shown on the
map above.

Since the introduction of the Plan the CromartytFBoard and Trust have actively supported
research with St Andrews University and the Sea MalrResearch Unit. This research has
involved photographic identification of individuanimals and the capture and satellite
tagging of seals in the mouth of the Conon. Dutimg research work the Cromarty Firth
Fishery Board agreed that seals would not be shtfite management area. In autumn 2007
the testing of an acoustic seal scaring device rbégahe Lower Conon, Board staff are
supporting this research by charging and chandiaedatteries which operate the scarer.
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Sawhbilled duck management plan

In the same way that a seal management plan hagdegeloped and implemented for the Moray
Firth, a management plan for sawbilled ducks issnnivelopment.

From 1989 to 2003 the Scottish Executive issuashties to shoot predatory birds as an aid to
scaring, in order to protect salmon stocks. Howefter a decline in the number of sawbilled
ducks overwintering in the Cromarty Firth and Bgdkirth SPAs licences have not been issued
for the rivers adjacent to these SPAs. The dedtimumbers of sawbilled ducks overwintering
in the firths has not been matched by a reductiadhé number of birds feeding in rivers during
the smoltrun. A series of meetings have bedéhgiace November 2006 to bring together the
Moray Firth DSFBs, SNH, SASA and the Scottish Gameznt to develop a sawbilled duck
management plan for the region. This plan is inteintd protect migrating smolts from predatory
birds without compromising the conservation statiuihe bird populations.

The plan will involve increased and more coordidateunting of birds using; canoes, coastal
powerboats and observers on foot.

As with the Seal Management Plan there will berapteasis on developing non lethal methods
of scaring birds and using shooting as an aidaoisg in order to disrupt the birds feeding
behaviour during the smolt run.

Pike

Pike have been introduced to several parts of thheo@@ catchment and are particularly abundant
in the lochs on the Bran and Blackwater systemhPare also present in the Bran system.
During the 1950’s systematic netting of the Bragh®took place funded by the North of
Scotland Hydro Electric Board. This is describgdWills 1963. It was found that this netting
reduced the average size of pike in the lochs buthe overall biomass of pike. The effect was
to increase the overall number of pike in the loshgh was counter productive in terms of
protecting the smolt run.

Since 1994 the entire smolt run of the Bran has beg@ped and transported past Lochs Luichart
and Achonachie. This has removed the problem @& pikdation on smolts in these lochs but not
in the lochs further up the Bran.

Predation by pike, trout and also avian predatassteen frequently observed above hydro dams
where smolts congregate before finding fish pagaeoes and below dams where smolts may be
damaged or disorientated having passed througmasb

Following balloon tagging experiments at Tor Achilam the turbines are now maintained at
above 2 megawatts during the smolt run. An inaédlow over the top gate of the Orrin Dam
Fish Pass also increases the flow in the OrrinLaoveer Conon. The increased spring flow in the
Conon which is intended to ease smolt passagerakdolty and Orrin should also increase the
speed of smolt passage in the main stem of the iCand reduced their vulnerability to

predation.
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5.2 Habitat intervention

The Board and Trust have delivered fishery habit@rovements firstly by direct cooperation
with landowners on individual projects and secormiynfluencing policy through involvement
with Local Biodiversity Action Planning, SEPA Aréalvisory Group and liaison with the
Forestry Commission Scotland on Forest Plans.

In Strathconon Estate several sections of riverlteve been fenced and replanted with native
trees. The banks of Glen Meinnich a main tributerthe Meig have been cleared of non native
conifers as part of forest restructuring on theatest

Strath Rannoch aIr

On the Blackwater a joint project with the Foresbgmmission Scotland has replanted the banks
of Strath Rannoch with alder and willow.

Working with volunteers from the Dingwall Anglings&ociation in 2006, forestry log jams on
the Logie Burn were cleared to allow sea trout as@nd substrate restoration work was carried
out on straightened and dredged sections.

An artificial sawmill lade on Fairburn Estate wasared of debris and silt by bailiffs and clean
spawning gravel introduced.
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The largest individual project in recent years Ibe@sn the reconstruction of a kilometre of river
channel at Dunglass Island near Conon Bridge. whisdone in two phases between 2003 and
2007. This project was intended to create nevefishabitat in the Lower Conon and to enhance
the Conon Alder Woodland SAC. It has been sucaksshchieving these aims but has also
acted as a demonstration project, showing the dieks wild fishery and wider conservation
interests.

This has been a partnership project involving tisbéfy Board, Brahan Estates and the Conon
Fishing Syndicate. Funding was provided by SNHyHHind Council, Ross & Cromarty
Enterprise and Leader +.

Dunglass channel construction

Whilst these individual projects have all been ssstul on a local scale, wider habitat
improvements need catchment scale changes in Bndnd management to restore upland
riparian woodlands, address lowland agricultudéison and the negative impacts of commercial
forestry.

The Water Framework Directive is the most likelyang of delivering this scale of habitat

improvement and the continued involvement of tharB8dTrust in the Area Advisory Group is
essential.
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5.3 Salmon Stocking Strategy for the Cromarty Firth

Region
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Introduction

1.1

This report makes use of data previously gatheyatid Cromarty Firth Salmon Fishery
Board.

Detailed habitat surveys of the Conon and Alnesgwenducted in 1995 and 2000
respectively. The Allt Graad was habitat survelye®001. Results from electro-fishing
surveys carried out from 1994- 2007 were also used.

The primary aim of the report is to identify aréasstocking which are likely to produce
the most smolts per egg and also to have theilgasaction with naturally spawned
juvenile salmon. The numbers of eggs requiredfeas to be stocked are quantified and
this is also used to calculate a recommended dgdacithe hatchery at Novar, which is
due for refurbishment.

The fieldwork for this report was funded by Rosd &romarty Enterprise, Highland

Regional Council and the former Conon Salmon FisBerard. Scottish Natural
Heritage supported the purchase of the software isselata analysis and mapping.
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1.2 Scottish Fishery Co ordination Centre

The Scottish Fishery Co-ordination Centre was fainel997. It was developed by
collaboration between the SERAD Freshwater Fishdraboratory and biologists from
most of the Fishery Trusts and larger Fishery Beandscotland.

The aim of the SFCC was to standardize and imptfezevay in which fishery data was
collected in Scotland. The SFCC developed agreetqols for habitat surveying and
juvenile electro-fishing and has produced traimmgnuals, courses and accreditation
systems to ensure a high standard of data gathering

The SFCC has supported these developments witbrdigleiction of databases to store
habitat and electro-fishing survey data. Thesalztes are compatible with GIS
(Geographical Information System) software, whiah be used to analyse and map
fishery data and also to combine SFCC collected @ih other datasets.
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1.3 Salmonid habitat requirements

The habitat requirements of salmon and trout aserd®=d briefly in the SFCC Habitat
Training manual (Puhr C.B. 1998) and in more detafMAFF 1991).

The main habitat requirements for salmonids aiedl|to; water quality, shelter and
feeding territory, availability of food and availlty of suitable spawning habitat.

Water quality

Salmonids need clean well-oxygenated water atadies of their life history. Many
factors can influence water quality. In particypaint sources of pollution from industrial
or sewage treatment operations may have signifeff@tts on water quality. Other
factors operating over larger areas may have irapo#dffects on water quality. Such
factors include catchment land use, geology, akitand flow type.

Shelter and feeding territory

Availability of shelter from predators and from amburable environmental conditions is
of great importance to juvenile salmonids. Shettay be provided by the stream
substrate or aquatic vegetation. Close to the bahttee stream, bankside effects such as
undercutting or the presence of exposed tree roatsprovide valuable cover. Salmon
parr are very territorial, so habitats with a hpgbportion of cobble and boulder, which
give good cover, tend to support higher densitfesabmon parr. At different times of
year salmonids may use different habitat typesjimer salmon parr tend to make more
use of pool habitat as well as the fast flowinge# which they favour in the summer.

The physical nature of the stream is influenceddoyors such as altitude, gradient and
underlying geology.

The use of land draining into a watercourse malsagnificant impacts on its suitability
to support salmonids. Overgrazing may lead to bigiekerosion and collapse and a lack
of shelter from bankside vegetation. Commercis¢dtry can also have serious effects
on salmonid stocks (see Forestry and Water GuigefiRorestry Commission Scotland
1992)).

Availability of food

Juvenile salmonids feed mainly on invertebratesclwmay be of aquatic or terrestrial
origin. A number of factors including water flowater quality and substrate determine
the abundance of aquatic invertebrates. The almeedaf terrestrial invertebrates is
largely determined by riparian vegetation. Thespree of overhanging vegetation is of
particular importance in the availability of terirésl invertebrates to fish.
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Availability of spawning habitat.

For migratory fish the access to suitable spawhatlgtat may be of great importance.
The presence of obstacles to migration such agfabée dams and road culverts may
limit the distribution of salmon and reduce thegmiial smolt production. The basic
requirements of trout and salmon for spawning hoeve in the table below.

The table below from the SFCC Habitat Training Man®Puhr C.B. 1998) summarises
the habitats required for the different life stagésalmon and trout.

Salmon

Trout

Eggs/ alevins

Golf ball to tennis ball sized
substrate.

Dependent on fish size. As
for salmon for large brown
trout and sea trout. Pea to
golf ball sized for smaller
trout.

Fry (less than 1 yr old)

Golf ball to tennis baed
substrate. Fast flowing shalloy
broken water.

=

Golf ball to tennis ball sizeq
vsubstrate, slow to medium
flowing shallow water,

often concentrated in stream
margins.

Parr (more than 1yr old

Tennis ball to footbatiesl
substrate, fast flowing broken
water often slightly deeper tha

fry.

Variety of substrate,
undercut banks, tree roots
rbig rocks, deeper slower
water.

Adults

Deep pools.

Deeper areas, sustained
flow but not too fast,
undercut banks, tree roots,
good instream vegetation

and large rocks.

Table 1 typical habitats for different life stagégssalmon and trout
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1.4 Conon Hatchery Facilities

The locations and ownership of the present hatctagilities on the Conon are described
in Section 1. of the Contract and the history ef $kocking work is described in Section
4. of the Contract.

The main hatchery is based at Contin and is supplith water from Loch Cran via a
pipeline and filter station. Water is returnedhe River Blackwater adjacent to the
hatchery.

The Contin Hatchery contains 32 troughs each hitee tiers and a separate water
supply. There are also 8 2m tanks used for fastiing salmon fry. The total capacity of
the Contin Hatchery is 4 million ova.

There is a small satellite hatchery at Strathcasiate which contains 7 2m tanks and 2
4m tanks. This hatchery has been used for fieddifey fry for release into the Meig and
Upper Orrin and also for experimental parr and $mearing as well as kelt
reconditioning.
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Broodstock collection for the Blackwater and Brakets place at Loch na Croic on the
Blackwater. A heck and trap were constructed leyNbrth of Scotland Hydro Electric
Board in the late 1950's as part of a compensat@eement.

Salmon congregate in Loch na Croic during the surmand autumn and are then trapped
and stripped during November and December.

N

161



Fish are taken from the trap and held until ripestoipping in a purpose built broodstock
holding unit which was constructed by SSE in 2003.

The broodstock unit is supplied with water by twbmersible pumps from the
Blackwater and contains 10 4m tanks with a capaxdity;500 salmon.
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There is a stripping room adjacent to the tank rodine current arrangement at Loch na
Croic is a great improvement on the previous faedi(see Section 4 of Contract). The
current facilities improve husbandry, reduce fisimdling and improve health and safety
for staff.

163



1.5 Alness Hatchery Facilities

The present hatchery facilities for the Alnesslacated in Novar Estate at 261175
/868050. The hatchery is supplied with water fubsih Duach.

The off take from Allt Dauch is above a low stoneimand the water undergoes primary
filtration through a gravel matrix filter. Wates supplied to a header tank inside the
hatchery and then piped to two rows of four woottenghs.

Water is also supplied to a 2 metre square Swedighand a 1.5 metre round tank which
have been used for fry rearing. The wooden troeghsain 32 plastic trays with a
capacity of 160,000 ova.
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Section 2 Methods

2.1 Habitat survey
Scottish Fishery Co-ordination Centre Habitat Syrve

The SFCC habitat survey method was developed \p#hisic reference to the habitat
requirements of Atlantic salmon (Salmo salar. L Brown/sea trout (Salmo trutta L.).

The SFCC Habitat Survey Protocol is described taibli@ the current training manual
Puhr C.B. 1998.

The possible applications of the method are ligtate training manual as:

(a) Evaluate quality of habitat for juvenile salmon araut

(b) Identify location of suitable spawning gravels.

(c) Identify stream stretches that would benefit froabitat improvements.
(d) Target areas for stocking.

(e) Identify and classify point pollution sources

() Identify and grade obstacles to fish migration.

(9) Identify location and type of past channel / barddification.

The SFCC conducts training courses and accrediegors to ensure a high standard of
data gathering.

The method used is a ‘sweep up’ survey in whichstirgeyors walk a measured length
between two points along a watercourse and reqoridomnmental parameters which are
likely to impact on fish stocks. Some of the magh#icant habitat parameters recorded
for each length of stream include; width, deptlsyftypes, streambed substrate types,
bankside vegetation, shading and erosion. Combiniidthis sweep up data for each
length of stream surveyed, point source data rejat obstacles, pollution sources,
bankside modifications etc is also collected. Agke recording form is included in
Appendix II.

The data from the recording sheets is accurateyrgierenced and then stored in a
database which was developed for the SFCC.
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2.2 Electro fishing surveys

Sites were sampled between August and Octoberydsvwiae end of the growing season,
when the fish were reaching their greatest lengthlzefore falling water temperatures
reduced electro-fishing efficiency.

Backpack electro-fishing equipment (ElectracatchG&Fwas used for this survey,
running on 24-volt battery power. The operatingpatiwas 250-350 V smoothed D.C.
Fish were stunned at the anode and drawn downsirgara banner net operated by a
second worker. Study areas were fished for 5 ragitimed by stopwatch. Many of the
sites selected were wide sections of main-stern @md shallow riffle habitat at the tails
of pools were fished.

The fish were identified, counted and releasedauttanaesthetic or measurement. The
presence or absence of salmon and trout year slasskpresence of other species were
recorded. Scale readings were not taken and hlifese aged by eye. This data and
other field notes were then entered into the SF@@lhse.

2.3GlSanalyss

ArcView

The SFCC habitat database was designed to progueadsheet exports which are
compatible with ArcView. ArcView is a Geographidaformation System which can be
used to analyse geographical data sets and canrm®sdyeral different datasets
together. Itis an electronic mapping tool whitlovas map-based information to be
layered and combined to form new maps.
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Section 3. Analysis & Stocking strategy

3.1Conon Strategy

The present stocking strategy on the Conon is dedigs a mitigation of the effects of
hydro development and is largely funded by Scotiisth Southern Energy. The stocking
strategy has evolved as a result of a long tereared and development commitment by
the Cromarty Firth DSFB. This research has besedan initial habitat survey work
which described the extent and suitability of hatbitThis was then followed by electro-
fishing studies which initially described the lisibf migration but was then used to study
the use of habitat by fish. This has given a rasfggensities of juvenile salmon in
stocked and un-stocked parts of the catchment as@lso been used to study the
effectiveness of stocking at different life stagesl densities. Further work with PIT
tagging and smolt traps has been used to studyt gnoaluction from the tributaries of
the Conon. The stocking programme on the Conadncaiitinue to evolve as new
research information becomes available, particpksithe genetics of the salmon’s
populations become better understood.

The map above shows the extent of hydro developméhe Conon Basin with dams on
all four tributaries and significant abstractiomsldransfers of water between tributaries.
See Section 8 for more detailed description of bytvelopment and obstacles.
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The potential of the Conon system to produce jueesyistem is greatly influence by the
effects of hydro development. The extent of natobstacles to migration on the Conon
tributaries gave an opportunity to mitigate for #reas lost because of hydro
development. The post hydro stocking programmtherConon has been linked to the
easing of these barriers to migration which toacplas part of a compensation
agreement during Scheme construction during th@'$95

Cumulative obstacles in the Conon System

gl ’iL
¥ w;‘. »\\ ;@fcg
#}%&%ﬁ

10km squares

Based on digital spatial data licensed from the
Ce l f E ology and Hydn Ig) & CEH
® Crown copyright

It can be seen from the map above that migratstytiave unhindered access to a
relatively small part of the catchment and havpass an increasing number of barriers to
get to and from the nursery habitat of the tribe&gr The cumulative losses during both
upstream and downstream migration are partiallyatfby the hatchery operation.

As well as the issues of access created by hydrelalgment there are also habitat
modifications linked to dam construction which l¢ad loss of spawning gravel
downstream of dams. This can be partially offsethie introduction of fry but in the
longer term habitat restoration and natural spagvmiauld be preferable.

A variety of life stages have been used for stagkihdifferent locations and altitudes.
Electro-fishing has been used to monitor the effeaess of stocking.
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The hatchery operation on the Conon system hasdysmated in a biologically
sustainable manner which has been in operatioméwe than fifty years.

The scale of the facilities available has permitteglcollection of a large broodstock and
the maintenance of genetic diversity. Stock heenldistributed at the earliest life stages
(eyed ova & unfed fry) in large enough numbers tmim natural egg deposition. This
has resulted in the production of smolts which Hasen exposed to natural selection for
the maximum period of time. Best practice has Hekbowed wherever possible to
maximize the benefits of the hatchery operationstininimizing the risks (see FRS
report No.65 2007).

The extent of stocking in the Conon system is showthe map below.

Areas of Conon system stocked with salmon

e
stocked with salmon - A é

no

yes i
N A r.*\{‘:wt‘ i

x oy .

I, 72 ﬂl\.% §J |

Based on digital spatial data licensed from the
Centre for Ecology and Hydrology, @ CEH.
© Crown copyright

10km square
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Conon stocking

4,500,000

4,000,000

3,500,000

3,000,000

—=&— Blackwater

2,500,000 Orrin
—— Meig
—%— Bran

2,000,000 —e—Conon

—+— Total stocked

1,500,000

1,000,000

500,000

year 87 88 89 90 91 92 93 94 95 96 97 98 99 2000 2001 2002 2003 2004

The numbers of salmon stocked in recent yeargh@@&onon system are shown in the
chart above.
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3.1.1 Main Conon

The map below shows that salmon have free acceake tamwer Conon as far as Tor
Achilty Dam and then access via a Borland Fish tafthe Upper Conon. Water is
diverted from Allt a Ghlinne via a dam and pipelimRich prevents upstream access
although this can be ‘turned out’ to allow downatreaccess.

Salmon access to the Conon

%&% %%;

number of obstacles passed ] /

j e 2094
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® IMP
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Based on digital spatial data licensed fom the b
éct e for Euylgil nd Hydro Igv@ CEH. 10km squares

The map above shows the cumulative number of destpassed by returning salmon to
reach any point. See Section 8 for a descriptf@aoh obstacle.

Salmon production in both the Lower and Upper Coisarot limited by access for adult
fish to spawning habitat. The production of judersialmon is more limited by the

quality of nursery habitat available. The 1995italsurvey of the Conon found large
areas of both the Lower and Upper Conon to beldeitaut sub-optimal as juvenile
salmon habitat. Areas of shallow glide / rifflebitat and moderate substrate size have a
patchy distribution whilst there is a much widestdbution of smaller substrate sizes and
gravels suitable for spawning. It is thereforakely that the distribution of spawning
habitat will limit salmon production. This is comfied by timed electro-fishing surveys
which consistently show high fry numbers in the mstem of the Conon in comparison
with the tributaries.
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Area of suitable habitat

accessible to salmon Suitable habitat above Stocking

River m2 access m2 potential
Allt a Ghlinne 0 3,357 20,565
Lower Conon 390,000 0 0
Upper Conon 105,000 0 0
495,000 3,357 20,565

Distribution of favourable and unfavourable
habitat in the Conon

The table and map above show the extent and dittiibof suitable nursery habitat in
the Upper and Lower Conon with favourable habitatven in green and unfavourable in
red. A five year tagging experiment from 2002-2@@3assess the benefit of releasing
reared parr into the Conon produced no benefiteéadd catch.

An agreement with SSE to allow Allt a Ghlinne tovil down its natural channel during
the period of the smolt run has given an opporyuaitstock this area and this would be
the preferred location of any future stocking ia thain Conon.
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3.1.2 Bran

The map below shows the River Bran and its tribegar

Tributaries of the River Bran

1) Bran
2) Alit Bac a Chaoll
3) Alit Bad an Fhliuchaidh
4) Allt na Claise Moire
5) Alit Daraich
B) Alit Dos Mhucarain
7) Dosmuckeran Bum
8) Alit a Chomair
9) Alit Chamasaidh
Bssed on digital spatialdats licensed from the 10) Alit Coire nan Laogh
Centre for Ecology and Hydrology, & CEH 1 1) Allt Achadh na Sine
8 Crewn copyright 12) Abhainn a Chomair
13) Alit Mhartuin
14) Allt Coire a Ghomachain
15) Luib Bum
16) Allt Gharagain
17) Allt Duchairaidh
18) Allt a Chonaigh
19) Lub Mhor
20) Allt Glac an Sguitheir
21) Eas a Chlamhain
22) Abhainn Dubh
23) Allt a Phiobaire
24) Alltan Thomais
25) Grudie system

10km squares
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The River Bran was historically inaccessible torsal but was opened up to salmon
during the construction of the Conon Hydro-elecBaheme. Salmon accessing the Bran
have to pass through Borland lifts at Tor Achiltgr®, Luichart Dam and Achanalt
Barrage as well as fish ladders at Conon Fallsfafdhnalt. Smolts passing downstream
are caught in a smolt trap at Achanalt Barragethed trucked and released below Tor
Achilty.

The number of obstacles passed through to readBrreand its tributaries are shown on
the map below.

Bran salmon access

number of obstacles passed

10km squares

Besed on digital spatial data licensed from the

Centre for Ecology and Hydrology, @ CEH.
© Crown copyright

The map above shows the number of obstacles phgseturning salmon to reach any
point on the Bran. See Section 8 for details otroiotions to migration in the Bran.

The present stocking regime on the Bran began®2 &9d produces between 5,000 and

12,000 smolts per year. Adult salmon have beennitg to the Bran since 1995. There
have been several radio-tracking studies on retgradults Gowans 1997 and Williams

175



2006. These studies have shown losses at eadctebsither from fish failing to pass
upstream or being predated by otters. The cumela&tifect of these losses means that
some hatchery support is likely to be requiredujop®rt natural spawning.

Area of suitable habitat

accessible to salmon Suitable habitat above Stocking

River m2 access m2 potential
Bran 210,250 0 665,438
Allt Mhartuin 1,625 16,751 75,502
Allt Bac a Chaaill 3,814 0 1,750
Abhainn a Chomair 25,002 0 86,885
Allt a Chamasaidh 7,000 1,125 18,125
Eas a Chlamhain 3,125 2,188 25,565
Allt a Chonaigh 625 0 3,125
Allt a Chomair 8,046 0 26,973
Allt na Claise Moire 0 7,000 34,063
Allt Coire a Ghormachain 1,625 4,376 23,755
Allt Daraich 875 0 8,688
Dosmckeran Burn 1,000 1,875 5,000
Abhainn Dubh 21,564 0 111,976
Allt Ducharaidh 3,313 7,190 27,822
Allt Bad an Fhluichaidh 7,500 13,625 99,095
Allt Gharagain 19,626 9,313 116,193
Allt Coire nan Laogh 2,313 0 14,535
Luib Burn 1,000 5,750 21,563
Allt Dos Mucharain 1,125 0 5,625
Allt a Phiobaire 1,375 1,375 15,313
Allt Glac an Sguitheir 3,626 0 18,130
Allt Achadh na Sine 0 1,938 7,188
Altan Thomais 3,502 0 17,510

327,931 72,506 1,429,819

The table above shows the extent of suitable hahithe Bran system and the potential
for stocking with eyed ova or unfed fry. PIT taggresearch has shown significant
losses of smolts passing through lochs on the Byatem due to predation.

For this reason ensuring the area below the Iechdéquately stocked is important in
maximizing smolt production.

Broodstock for the Bran are collected from the @apoch na Croic on the Blackwater.
The Blackwater is the neighbouring tributary to Bran and has a similar topography,
altitude, length and distribution of lochs.
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The distribution of suitable salmon nursery halitathe Bran system is shown below.

Distribution of favourable and unfavourable
habitat for juvenile salmon in the Bran

Ao oy

vl

10km squares /i
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Favourable habitat is shown in green and unfavdetadbitat is shown in red. The
details of habitat assessment for each 250m seat®recorded in the 1995 habitat
survey.
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The areas of the Bran recently stocked with salarershown on the map below.

Distribution of salmon stocking
in the River Bran

stocked with salmon
no
yes

10km squares

Based on digital spatial data licensed from the
Centre for Ecology and Hydrology, & CEH.
@ Crown copyright

Because of the cumulative losses of adult fisthag pass obstacles to get to spawning
areas in the Bran it is likely that the presentlenf stocking (c700,000) will be
maintained in order to maximize smolt productidtowever if the counts of salmon
returning through Luichart Dam increase then tbelshg level could be reduced
accordingly.
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3.1.3 Meig

The location of the Lower, Middle and Upper Meigveal| as their tributaries are shown

on the map below.

Tributaries of the River Meig

10km squares

Based on digital spatial data licensed from the
Centre for E cology and Hydrology, ® CEH
@ Crown copyright

1) Lower Meig

2) Middle Meig

3) Upper Meig

4) Allt na h-Annaite

5) Allt Mor

6) Allt an t-Srathain Mhoir
7) Allt Baile na Creige

8) Alit Gleann Meinich

9) Allt Mhic Fannain

10) Am Fuar-alltan

11) Allt Gleann Chorainn
12) Allt a Chamaich

13) Allt a Choire Dhuibh
14) Scardroy Burn

15) Allt Coire a Bhuic

16) Allt Coire na Feola

17) Allt Coire Mhoraigein
18) Allt na Criche

19) Allt na Feithe Riabhaich
20) Alltan Fhuar thuil Mhor
21) An Crom-allt

22) Alit Coire an Tuill Bhain
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The map below shows the number of obstacles migréish have to pass to reach the
Meig and its tributaries. It can be seen that salimave only to pass through two
obstacles to reach the Lower Meig and three tordae Middle Meig. The steep sides
of the Meig valley limit salmon migration into Gl&horainn and Glen Meinnich. A fish
pass using a natural channel provides limited actethe Upper Meig above the falls at
Corriefeol. See Section 8 for details of obstrutsito migration in the Meig.

Salmon access to the River Meig

number of obstacles passed i}g‘
; =AY
« imp w\{ ‘:ﬁ ﬁ—%’i@??gyf,
) E'Jé&é’\% . }%s
- \:’W

Based on digital =patial data licensed from the
Centre for Ecology and Hydrology, & CEH
10km squares ® Crown copyright
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The map below shows the distribution of suitablensa nursery habitat in the Meig
catchment. With a good distribution of spawningitet there are wild spawned salmon
populations in the Lower and Middle Meig. Favouedabitat is shown in green and
unfavourable in red. Detailed habitat assessmiegdich 250 m section is included in the
1995 Conon Habitat Survey.

Distribution of favourable and unfavourable
juvenile salmon habitat in the River Meig

Based on digital =patial data licensed fom the
Centre forE cology and Hydrology, ® CEH:
@ Crown copyright

10km squares
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The table below shows the extent of available bietaalmon nursery habitat in the Meig

and the potential for stocking with ova or unfeg fr

Area of suitable habitat

River accessible to salmon m2
Lower Meig 54,500
Middle Meig 113,625
Allt na h-annaite 1,000
Allt Baile na Creige 2,063
Allt Gleann Chorainn 5,939
Allt Coire a Bhic 1,063
Allt a Choire Dhuibh 750
Allt a Charnaich 0
Am Fuar-Alltan 375
Allt Coire na Feola 0
Glen Meinnich 1,625
Allt Mhic Fannain 0
Allt Mor 1,438
Scardroy Burn 1,688
184,066
Upper Meig 30,250
An Crom-alt 0
Allt na Criche 0
Alltan Fhuar thuil Mhor 0
Allt Feith Riabhaich 0
Allt Coire Mhoraigain 0
Allt Coie an Thuill Bhan 0
30,250

Suitable habitat above
access m2

O O oo

13,822
1,001

0
750

1,625
1,750
36,475

313
0
500

56,236

108,300
6,313

750

2,375
1,000
1,875

750

121,363

The Lower and Middle Meig are not stocked becaheg have wild spawning salmon

populations and well distributed spawning and myrbabitat.
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stocking
potential

O O oo

65,858
5,005

0

3,750
5,938
8,750
182,375
1,563

0

2,500
275,739

541,500
24,126
2,250
11,875
5,000
9,375
3,750
597,876



The map below shows the areas of the Meig whicle leen stocked with juvenile
salmon from the hatchery at Strathconon.

Distribution of salmon stocking
In the River Meig
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Based on digital spatial data licensed from the
Centre for Ecology and Hydrology, @ CEH
10km squares © Crown copyright

Glen Meinnich contains excellent juvenile habitad & stocked with fry. There is a good
access track which runs alongside the Glen MeinBigim which makes fry stocking
possible. Glen Chorainn is less accessible bycleeland is stocked using eyed ova in
artificial redds. The Upper Meig above Corriefexnstocked using eyed ova in its upper
reaches and with fry in its lower reaches, largaaiof the Upper Meig are not stocked. It
is proposed to maintain the current policy of rtotking the Lower and Middle Meig
because of their wild spawning populations. Stoglactivity should be restricted to
Glenn Meinnich (180,000), Glen Chorainn (65,000) #re Upper Meig (up to 600,000).
Should the fish pass at Corriefeol be improvedisieffitly then the stocking of the Upper
Meig should be reduced and replaced by wild spagvnirhe area upstream of Corriefeol
is above 200m in altitude and would be best stoekédsalmon of early running MSW
origin.
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3.1.4 Orrin

The River Orrin and its tributaries are shown onriap below.

Tributaries of the River Orrin

1) Lower Omrin
2) Upper Ornin
3) Allt Goibhre
10km squares 4) Allt Coire nan Laogh

3) Allt Aradaidh

&) Allt na Criche

7) Allt Lub na Ceardaich

8) Allt Caire Chairbe

9) Allt Beithe

10) Alit Gleannan Mall-luirge

11) Allt Coire na Sleaghaich
el $% Eesiet A Hitk Sy B CR. 12) Allt Coire nan Each
s 13) Allt Coire na Sguile

14) Allt Loch a Ghormlaich

15) Allt Lub nan Copag
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The number of obstacles returning salmon have e fTareach any point on the Orrin
are shown on the map below. See Section 6 fotaleld description of obstacles to
migration in the Orrin.

Salmon access to the
River Orrin

number of obstacles passed

10km squares
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As with the other Conon tributaries obstacles andess are important in limiting
salmon production. The Lower Orrin has only onstable but this is Orrin falls
which almost 12 feet in height. The falls weretiplly eased in the 1950’s by the
installation of a stop log step. The Orrin fallsever remain a significant
obstacle particularly as there is a private hydidamg upstream of the falls with a
further fish pass.

The picture below shows Orrin Falls with the stog $tep in place.
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Orrin Dam was constructed in the late 1950’s andaioed 4 separate Borland lifts to
accommodate the rise and fall of the reservoirlleitavas found that smolts were unable
to find the top gates of the fish pass and the U@pen lost its run of salmon.
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In recent years the Cromarty Firth DSFB and Sdotisd Southern Energy have worked
to restore salmon to the Upper Orrin. Since 19@8Board has stocked the Upper Orrin
with around 200,000 ova each year to provide arexy@ntal smolt run. An adult trap
was constructed below Orrin Dam to allow adult sairto be trapped and transported by
truck over the Dam. The top gates of two of tisa fpasses were repaired. A variety of
turbine operation schemes, fish pass openings ettithgnleaders in the reservoir have
been tried to attract smolts into the fish pas$ Wmited success. However in 2007 more
than 50 adult salmon returned to the foot of Obram suggesting that the combination
of turbine and fish pass flow settings used in 2086 been successful in allowing
downstream smolt passage.
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The distribution of suitable salmon nursery hahiahe Orrin and potential for stocking

is shown in the table below.

Area of suitable habitat

accessible to salmon Suitable habitat above Stocking

River m2 access m2 potential
Allt Aradaidh * 2,251 0 11,255
Allt Beith * 0 0 0
Allt Lub na Ceardaich * 875 0 4,375
Allt Coire Chairbe * 3,000 7,500 67,700
Allt Lub nan Copag * 813 938 3,752
Allt na Criche * 1,500 0 7,500
Allt Coire nan Each * 0 0 0
Allt Loch a Ghormlaich * 1,500 0 7,500
Ally Coire nan Laogh 1,075 0 0
Allt Ghoibhre 24,000 40,563 203,565
Orrin below falls 80,500 0 0
Orrin above falls 140,500 0 702,500
Allt Gleannan Mall-luirge * 2,063 0 10,315
Allt Coire na Sguile * 2,750 0 13,750
Allt Coire na Sleaghaich * 2,875 0 14,375
Upper Orrin  * 132,625 0 663,125
367,952 49,001 1,567,837

* above dam
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The map below shows the distribution of suitablensa nursery habitat in the Orrin but
not the distribution of spawning gravel. Favoramlesery habitat is shown in green and

unfavourable in red. See the 1995 Conon Habitatejuiior detailed habitat assessment
of each 250 m reach of the Orrin and its tributarie

Distribution of favourable and unfavourable
juvenile salmon habitat in the River Orrin

10km squares

Lower Orrin habitat
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One effect of Orrin Dam has been to halt the domeash movement of sediment. The
steep gradient of the Orrin from the Dam to Orrati$-has resulted in the loss of much of

the spawning gravel during floods which has nonbeplaced.
The limited wild spawned stock in the Orrin hasrbeapported by hatchery stocking
with fry since the 1970’s. The areas stocked hosve on the map below.

Distribution of salmon stocking
In the River Orrin

w E

stocked with salmon

Based on digital spatial data licensed fram the
10km sqguares Centre for Ecology and Hydrology, ® CEH.
@ Crown copyright
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The chart above shows the net catch by Fairburat&below Orrin Falls.

Orrin net catch
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The chart shows the collapse in stock following damstruction and recovery following
restocking with Blackwater stock in the 1970’s utite net fishery was phased out in the
1980's. The chart shows the replacement of a #ada winter spring salmon stock
which spawned in the excellent habitat of the Ugpein prior to impoundment with a
grilse stock produced from below the Dam after iompment.

The area downstream of Orrin Falls has an adegugigly of gravel much of which is
produced by the Aultgowrie Burn.

It is proposed to maintain the present policy dfstocking below Orrin Falls because of
the natural spawning which takes place and restgdtocking to the area between the
Falls and Orrin Dam (up to 700,000 fry) and theaarpstream of Orrin Dam. In recent
years an experimental stocking of 200,000 ova kas Istocked above the Dam. If the
recent success in providing smolt access can betanad then this stocking should be
significantly increased (up to 800,000) until sci#fnt returning adults are produced to
stock the Upper Orrin naturally at which time stockshould be phased out. The area
upstream of Orrin Dam historically produced eadgning multi sea winter salmon and
this should be considered in the selection of bstmzk for this area.

The area between Orrin Dam and Orrin Falls is esgmt stocked because of the lack of
spawning habitat linked to the gradient and eféééinpoundment on sediment transfer.
If remedial works were to take place to restorevgisato this area then a reduction of
stocking and replacement with wild spawning woutddesirable.
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3.1.5 Blackwater

The Blackwater and its tributaries are shown omtlag below.

Tributaries of the River Blackwater

b |

1
1) Lower Blackwater
2) Upper Blackwater

3) Contin braid -
4) Achilty braid
5) Rogie Burn i

6) Allt Fionnaidh

7) Allt na Goibhle

8) Allt a Mhuilinn

9) Allt a Bhealaich Mhoir
10) Allt a Gharbh Bhaid
11) Allt na Bana-Mhaorair
12) Allt Bad an t-seabhaig
13) Ahainn Srath Rainich
14) Allt an Eilean Ghuirm
15) Abhainn Srath a Bhathaich
168) Glascarnoch

Based on digital spatial data licensed from the
Centre for Ecology and Hydrology, @ CEH.
@ Crown copyright

10km squares

The Lower Blackwater flows from Loch Garve dowrthe confluence with the Conon

near Contin. The Upper Blackwater flows from Lo@lascarnoch and Vaich down to
Garve.
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Blackwater salmon access

S

number of obstacles passed
0
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2
3
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10km squares

The map above shows salmon access to the Blackardats tributaries. See Section 6
for a detailed description of obstacles to migraiiothe Blackwater. There is
unhindered access to the Lower Blackwater as f&uogge Falls. Rogie used to be a
significant obstacle with few salmon passing abbvé&ogie Falls was made passable by
the construction of a pool & overfall fish pasghe 1950's as part of the Conon Hydro
Scheme which improved an earlier pass.

There is no provision for salmon passage at Glaschrand Vaich. There are similar
issues to the Orrin with a limited and patchy disttion of spawning habitat in the Upper
Blackwater but a large area of excellent parr labit

As part of the mitigation scheme during hydro cangton a fish trap was constructed at
Loch na Croic and a hatchery at Contin to allowdbkection of broodstock and stocking
with unfed fry.
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Area of suitable habitat

accessible to salmon Suitable habitat above Stocking

River m2 access m2 potential
Lower Blackwater 252,500 0 0
Achilty backwater 875 0 0
Contin backwater 8,050 0 0
Rogie Burn 13,250 10,875 48,625
Allt Fionnaidh 5,188 0 0
Upper Blackwater 0 280,750 1,318,125
Allt na Bana Mhorair 0 813 1,625
Allt an Eilean Ghuinn 0 2,563 10,180
Allt Gharbh Bhaidh 0 21,818 103,933
Allt na Goibhle 0 875 4,375
Allt a Mhuillin 0 7,129 33,020
Abhainn Srath Rainnich 0 46,375 239,000
Allt bad an t-seabhaig 0 5,725 28,756
Abhainn Srath a Bhaich 0 68,125 327,194
279,863 445,048 2,114,833

The table above shows the extent of suitable hahbithe Blackwater system and the
potential for stocking with unfed fry. The map @slshows the distribution of suitable
habitat in the Black water. Favourable habitahisven in green and unfavourable in red.
See the 1995 Conon Habitat Survey for detailedtabassessments of each 250m section
of the Blackwater and tributaries.

Distribution of favourable and unfavourable
salmon nursery habitat in the Blackwater

salmon habitat suitability
« N
. Y

10km squares
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The area downstream of Loch na Croic has a combmaf suitable nursery habitat and
areas of suitable spawning habitat and is stockaethhural spawning. It is not
recommended to introduce hatchery fry in this afBlae area upstream of Loch Garve
contains large areas of suitable nursery habiththas been stocked for the last 50 years.
This stocking has maintained the salmon fisheryrddream and has produced an
average of 1,900 returning adults per year to thehlna Croic trap.

adults at blackwater trap
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This area remains a priority for stocking, whitstvbuld be difficult to stock the remoter
sections of all the tributaries a stocking of d0D,®00 should be maintained unless
habitat and flow restoration could be achievedlitmaaa similar level of wild spawning.
The map below shows the areas of the Blackwataeptly stocked.

Blackwater salmon stocking

stocked with salmon

= NO
yes
Based on digital spatial data licensed from the
Centre for Ecology and Hydrology, ® CEH.
10km squares ® Crown copyright
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3.2 Alness

The Alness and its tributaries are shown on the bedqw.

Location of Alness tributaries

Alness

Blackwat er
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The location of obstacles to migration which wekell to be impassable are shown on
the map below

Location of impassable obstructions to upstream migration

ity
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The distribution of juvenile salmon recorded durihg 2002 electro-fishing survey is
shown on the map below.

Distribution of salmon at 2002
electro-fishing sites

Timed fishing 02.txt
0-1
2-13 N
+ 14 -26
» 27-41
42 - 59
Alnlcs88
Alnriv

200



Presence /absence of salmon
from 1998 survey

o
Salmon present
shown in green
Salmon absent N
shown in red
W E
S
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The usage by salmon of the catchment is shown below

Habitat Usage by salmon

Area readily accessible to salmon
with significant natural spawning
- shown in green.

Area accessible to salmon \ o:;:\
with reduced spawning some years ¥
- shown in orange.

Area not accessible to salmon
because of impassable obstacles
- shown in red

Alness stocking requirements

Data from the 2000 habitat survey which recordeddlcation of obstacles to migration
was combined with juvenile salmon electro-fishirgadfrom 1998 and 2002. The
resulting habitat usage is shown on the map abd¥eéor to the 1998 survey a series of
drier summers limited upstream migration, whils #9002 survey took place after two
wet summers and good conditions for migratory fspenetrate further inlandThe

areas which were unavailable to natural spawniregthrer survey are shown in red on the
map. The areas which were well used in both ase/shn green and the areas which
were partially used after a dry year are showrramge.
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The greatest number of smolts produced per eglikatg to occur in areas with no
natural spawning and therefore no competition fraitd fish. In addition stocking these
areas is less likely to have a detrimental effectvdd spawned stocks. There may be
some effect on wild trout populations but the heatbitill become partitioned so that
salmon will dominate in shallower faster flowingeas and trout in deeper slower
sections. The areas most suitable for stockinglang/n on the map

below.

Areas recommended for stocking
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Water course Priority |Max Recommended |Recommended |Notes
Capacity |stocking area stocking number
Abhainn Glac an t-seilich H 86,000{Above T14 50,000{mainly B&C habitat
Abhainn na Glasa H 175,000|T38-40 42,000|patchy above falls
T48-57 74,500(best habitat
Tollie Burn H 65,000({T19-27 22,500(best above falls
Allt na Moine M/L 5,750(T1 5,000|best at bottom
Brachra Burn M/L 2,500|T1 1,250|mainly C
Allt na Cruaich M/L 750|T1 750|too steep above T1
Allt na Cille M/L 2,375|T1-2 2,000|best at bottom
Allt na Ghleannain L 10,625 0|good density below
falls
Allt a Chlaiginn L 8,000 O|steep patch habitat
Allt Sron Fearchair M/H 23,877(T3-6 17,000|mainly A & B
Allt a Mhagaraidh M/H 32,000(T5-9 17,000|mainly B patchy above
Allt a Cuinneige Bige M/L 19,626|T5-8 6,000(high altitude
Allt a Cuinneige Moire M/L 15,813(T 4-7 8,500|patchy above falls
Allt Coire na Gaoithaig M/L 8,188|T4-7 6,000(T4-7 best
Allt a Bhaid Sgailich L 5,313 O|remote, patchy habitat
Allt a Bhllain Rhiabhaich L 13,750 O|remote, patchy habitat
Allt Coire Preas nan Seana- |M/L 8,282|T1-3 5,500
Char
Allt Coir a Chaorainn Beag M/L 5,033(T4-7 4,500
Allt Coir a Chaorainn Mor M/L 27,000|T5-7 12,500|steep patchy habitat
T9-10 5,000|mainly C
Allt Loch Bad a Bhathaich L 10,878|T3-5 6,000|mainly C
Allt Coire a Chapuill L 1,735 O|v.steep
Allt Clach nan Ban M/L 1,250|T1 1,250|mainly b
Allt Beith L 3,719 O|v.steep

The total capacity of the habitat above the lovireglassable obstacle on each
watercourse is shown in the table above. The hahitaey habitat quality gradings were
used to assess the stocking priority for each watgse. Sites having a higher proportion
of A & B grade habitat were ranked above those witireater proportion of C & D

grade habitat. Other factors such as excessivbamta habitat fragmentation and
remoteness were also taken into consideration.
Within each tributary the location of the best hatior stocking and a recommended
number of ova or fry required is shown. This giedsatchery requirement to stock the
areas of high and medium/ high priority of 188,%0@ 64,250 to stock the areas of

medium and low priority.

204




After one or more dry seasons it may be desirabjmttially stock the habitat shown in
orange on the map above. Some of the ova fronotherlpriority areas on the table
above may be better stocked into the best of thesss, especially Abhainn Glac an t-
seilich T9-14 and Abhainn na Glasa.

It would be difficult to collect sufficient suitadlbroodstock to stock all of these areas
and beyond the capacity to which the present hatatild easily be expanded. The
numbers of eggs required could be significantlyioedl by habitat improvements, which
would in the long term be more sustainable and effsttive.

In particular the problem of the Allt na Seasgaicad crossing should be resolved. This
would save 30-40,000 fry per year which are prégatbcked into this area as mitigation
for this obstruction. See Section 8 for descriptibobstacles in the Alness system.

The very large area of suitable parr habitat in @bh na Glasa, which is partially used,
could be more productive. A small number of hojdoools would allow fish to
penetrate further upstream, especially in dry yedtse creation of off stream spawning
channels would help to balance the egg depositinthe large area of parr habitat
available.

Genetic analysis of the salmon stocks of the Alisgsgem should be undertaken and the
results used to guide stocking strategy. It ism@mended to collect broodstock from the
areas below the Blackwater junction and Allt nasge&ch by rod and line or electro-
fishing and to tag and strip them separately.
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Hatchery requirements

The fabric of the Alness hatchery building is souiithe water supply and filtration
system are proven and have withstood both sumnoeigtits and winter freezing.
Security is also good with the hatchery locatedeeljt to a Novar owned house.

Most of the areas identified as of greatest impaeafor stocking would be best stocked
with eyed ova in artificial redds.

The ova incubation facilities in the hatchery haaeently been refurbished. The
previous wooden troughs were not entirely watettagid would drain down if the flow
were interrupted. Replacement with modern fibreglaoughs has overcome this and
also allows better sterilisation against viral,tea@l and parasitic infections.

Upgraded hatchery troughs o

Without malachite green to conti®hprolegniafungal infection, it has become very
difficult to hold broodstock for more than a feweks. The previous Alness broodstock
holding tank was of a D shaped design, which Hasvavater exchange rate and is
particularly susceptible to fungal infection anansmission between fish this has been
replaced with a more efficient circular 4m tankeTdollection of broodstock should be
delayed until as close as possible to spawningdaae pre-spawning mortality.
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7.1.3 Allt Graad

Black Rock gorge

The biology of the migratory fish stocks of thetABraad is dominated by the presence
of the Black Rock Gorge, without which the Allt Gchwould be a significant salmon
river. The area below the gorge to which migrafsly have access limits the smolt
production of the river. The area of availableitetbelow the gorge is just under 35,000
square meters. Above the gorge there is a fuB#H&00 square meters of habitat in the
main stem of the Allt Graad alone. This area mssdimated fry capacity of 250,000

fry. The potential exists, should sufficient ABraad broodstock be available and given
suitable hatchery facilities, to more than doubke $molt production of the river.

A further consequence of the limited area availéblgalmon and sea trout below the
gorge is the vulnerability of these populationgxtinction. There are serious threats to
the migratory fish stocks of the Allt Graad. Paaghposes an ongoing threat and in
particular the practice of deliberately poisonihg holding pools below the gorge. This
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not only kills adult salmon, preventing them fropag/ning but also kills several year
classes of juveniles, so that the effects of sugbisoning can have long-term impacts.
There is also a risk of accidental poisoning ofriier from the Assynt Water Treatment
Works and discharges of suspended solids haverbperted from the works on several
occasions. The Lower Allt Graad is vulnerable amdging floods and redd washout
which has been exacerbated by forestry practicéslemnage in the middle catchment.

Given these pressures a limited stocking operatimve the Black Rock Gorge, using
stock of Allt Graad origin, would act as a genekband reduce the risk of extinction of
lower river stocks. In order to achieve this; lisimck collection, broodstock holding
and hatchery facilities would be required. Thdraptn solution would be to recondition
Allt Graad kelts or to rear captive broodstock frparr so as to minimise the risk of
removing too many spawning fish from the lower rivelowever these options are
beyond the hatchery resources presently available.

The current stocking strategy for the Allt Graatbi€apture a small number of salmon
on rod and line which are then held in the Alnas®bstock unit until ready for

stripping. The eggs are incubated in the Alnesshiesy and the unfed fry (approx
20,000 are stocked upstream of the Black Rock Gordps level of stocking is not
intended to greatly enhance the run of adult saltadhe Allt Graad but rather to act as a
gene bank should a major poisoning event take mlassstream of the gorge.

Upstream of the Gorge further obstacles to mignegixist which may have significant
impacts on local trout populations. In particutatverts on Allt Gharbaidh, the Glen
Burn, the Loch Burn and Allt Cailice are impassadnel isolate the trout populations
above them.

Allt nan Caorach and its tributaries have poteritalsmolt production but are steeper,

have more waterfalls and contain poorer habitat the main stem of the Allt Graad.
They are also more difficult to access than thé¢ Giaad.
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5.4 Exploitation control

Catch and release policy
The current Cromarty Firth Conservation Policyliswsn below;

112
SO

w2 Conservation Policy
v%"be{\@% 2008

MULTI-SEA WINTER SALMON

UP TO 30™ JUNE
As in previous years anglers are requested to release, if possible, the FIRST spring salmon they catch. They
may, if they wish, kill the second, but thereafter all salmon caught should be released.

AFTER 30™ JUNE
All salmon over 30" / 75cm long (about 10 Ibs) should be released.

GRILSE
The Board is recommending that only two grilse per angler per week may be killed. All other fish should be
returned to the river.

SEA TROUT
Sea Trout of over 1 1/2Ibs are particularly valuable and no more than two / angler / week should be retained.

GENERAL

e All coloured fish should be released

e Please use barbless hooks

e When releasing fish, try to keep the fish in the water at all times and use knotless mesh landing nets

FIN CLIPPED FISH

If an angler catches a fish that has had the adipose fin removed, please retain it and inform Simon McKelvey
(01997 433405 or 07887 845648). These fish will have been either micro-tagged or PIT tagged and the
information contained in these tags is important to the operation of our stocking programme. The angler
keeps the fish, will be given a £5 reward and, in due course, the life history of the fish.

GYRODACTYLUS
Proprietors or their appointed nominees are being urged to ensure that anglers fishing their waters have
completed and signed a declaration regarding sterilizing fishing equipment.
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The Cromarty Firth Conservation Policy containsoremendations to encourage anglers to
return a proportion of the fish caught. The Polgyoluntary rather than mandatory and the
effects can be seen in the charts below showinguh#bers of fish released by anglers on the
Conon and the Alness in recent years, with up £ @0rod caught fish being released. The

success of the Policy has been largely due todbperation and enthusiasm of ghillies in
promoting catch and release. The Policy has asa kupported by radio-tracking work

(Willams 2004) which showed a very low recaptutte end high spawning survival of rod
caught spring salmon.
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Alness Catch and Release
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Netting exploitation

The previously high level of netting exploitatioashbeen reduced by a number of mostl
economic factors. As the value of rod and lisgifig increased in the last quarter of thg 20
century, the value of net caught salmon decrea#éthe rapid expansion of aquaculture. The
combination of these factors along with decliningrime survival led to a reduction of netting
effort. This was accelerated with net buy-outthim1980's & 1990's by the Atlantic Salmon
Conservation Trust and District Salmon Fishery Bear
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The Conon DSFB further reduced net exploitationipaiarly on vulnerable spring salmon
stocks by offering netsmen in the region a 90% ctdn in assessment if they agreed to limit
netting effort to six week period in the summer.

The effects of these measures can be seen in dnts df net catches for the region shown below.

Conon Bag net catch
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5.5 Migration obstructions

It was recognised as early as 1837 that the sapramuction of the Conon system was limited by
the access salmon had to the four tributariesddgta in his ‘Angling Reminiscences’
recommended the easing of the falls below Luicttaopen up the River Bran to salmon. The
issue of access to the Conon tributaries was reglgadiscussed in DAFS ‘Salmon Fisheries of
Scotland’ reports. In 1882 the easing of ConotsRehs recommended. In 1887 there was a
recommendation to ease falls at Conon Falls, @mihGrudie. In 1890 it was recommended to
ease the falls at Conon Falls, Orrin Falls and é&gills on the Blackwater. In 1921 there was
the first suggestion of linking hydro developmemthe easing of Conon Falls.

Hydro development.

It was during the development of the Conon Basidrdyscheme during the 1950's that barriers
to migration at Conon Falls and Achanalt were e&seithe construction of new fish passes.
Borland fish lifts at Luichart Dam and Achanalt Baye combined with the fish ladders to give
access to the River Bran for the first time. Tdniangement was not without cost, as part of the
scheme agreement access was to be lost to theisgagvounds on the Blackwater above
Glascarnoch and Vaich.

Although most of the Borland lifts in the Conon 8ofe worked for upstream passage of adult
fish some were not so effective for downstream ags®f smolts. This problem of downstream
passage meant that the Upper Orrin ceased todenarsriver and lost its valuable run of spring
salmon. The Bran scheme also failed because afistosam passage at Luichart Dam. The
Bran has eventually been restored as a salmonbutaequires a smolt trapping and transport
operation and a continuing hatchery input to maindarun of salmon. This hatchery and smolt
transfer operation is carried out by the CromaitihA-ishery Board and is funded by Scottish
and Southern Energy. The extent of managementh@&ncbnfined apertures through which fish
must pass to enter or leave the Bran system haglprba valuable research facility which has
been used by FRS in recent years.

Radio tracking work in the 1990’s found severalipems for fish passage in the Bran system.
These were resolved by engineering a new sectitirecAchanalt ladder and setting up a freshet
regime below Luichart Dam which gives a variatidrflaw required for salmon to get to the
Conon Falls ladder and then to negotiate it.

Section below Luichart Fish Ladder
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Orrin Falls

Orrin Falls at almost 12 feet in height is reputetie the
highest falls negotiated by salmon in Scotland1981 a
wooden structure was installed below Orrin Fallsstduce
the height of the jump this was not sufficientlylwe
engineered and soon washed out. In 1951 it wagested
that a timber stop log structure could be instaletiveen the
falls and the pool below. This was constructedhsteel
channels fixed to the rock of the gorge below #iks fin
1953. With the construction of Orrin Dam in 195@idahe
loss of the spring salmon run the stop logs belmnfalls
became essential to allow access to the Orrirhfogtilse
which replaced the lost Orrin spring salmon.

Just above Orrin Falls there is a weir and ladekwbkupplies a private hydro scheme at Fairburn
House. The weir is made passable by a diagona¢dishannel fish pass.

The mouth of the Orrin has periodically blockedhgtravel and has been disturbed by
commercial gravel workings. Board minutes recohiséory from 1950 onwards of channel
clearance at the mouth of the Orrin to allow salmocess.
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Rogie Falls

Photo courtesy Dr D. Mills

Rogie Falls would have been a significant bargesdlmon with only occasional fish succeeding
in swimming up a diagonal cleft in the face of takls. In 1911 Rogie Falls and the falls at Silver
Bridge near Garve were blasted to improve salmoas® In 1955 as part of the Hydro
construction an improved fish ladder was constdigighe bypass channel blasted alongside
Rogie Falls. This pass which is a mixture of paadl overfall and roughened channel has been
effective in maintaining the run of salmon to thHadkwater. The flow in the Rogie fish pass can
be controlled by adding or removing stop logs it pool of the channel.

In 2006 a bypass culvert was installed at the Glawxh heck to allow smolts to exit the
Glascarnoch River for the first time since schemgstruction in 1955.
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Corriefeol Falls

Photo court_esy./ Dr. IS Mills

In 1957 Dr Mills proposed the easing of CorriefEalls at Scardroy to open up a large expanse
of excellent nursery habitat upstream. In 1959teiral bypass channel was identified as being
the most effective way of providing fish passagéis channel had a flow of water in flood
conditions and in the past may well have given sal@ccess to the Upper Meig. The 1995
Conon DSFB habitat survey of the Conon system stidhe potential of the area upstream of
Corriefeol as nursery habitat and in 1998 a digges used to reconnect the bypass-channel so
that some fish could ascend but only under idea ftonditions.

Corriefeol bypass
In 1921 falls on the Lower Meig were blasted to ioye fish passage. A weekly freshet regime
has been established from Meig Dam fish lift whiels eased passage through the gorge below
the Dam and helped fish find the entrance to fhe li
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Other works

Some dams on the Balnagown were eased by blastit@l2. The 2001 habitat survey identified
further works which would improve passage at wairg culverts.

In 1966 dams at Neil's Pool and at Swordale orSijigheach were blasted this now gives salmon
access as far as the natural falls upstream ofcd&hear

A fish pass was constructed in 2003 on a distilleeyr at the confluence of the Contulich and
Culcraggie burns.

Contulich Fish Pass
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Alness

e

Wt .**— g

Loch Morie Fish pass

The weirs at Loch Morie and Dalmore Distillery &#@h provided with fish passes which appear
to be effective for both upstream and downstreassguge. A poorly designed fish pass and
culvert on a main tributary at Boath should be teéh under CAR regulation.
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5.6 Fishery Protection

Poaching has long been seen as a significant ingpettte stocks of migratory fish in the
Cromarty Firth region.

In 1895 the DAFS ‘Salmon Fisheries of Scotland’ &¢ptates that because of the extent of
illegal netting by Cromarty fishermen ‘I Fear thia¢ Alness will by-and-by cease to be a sea
trout river.’

In 1977 George Macintosh’s Superintendent’s refmotthe Conon Board states ‘This has been a
very poor year for salmon, in fact they appeardaétting less every year. Everyone who owns
a boat is after them. | don’t think the day isd&tant when the only salmon to be found will be
on fish farms.’

Controlling the level of illegal exploitation hasdn a core function of the District Salmon
Fishery Board and this can be seen from the higtbilye Conon DSFB described in Section 4.
lllegal coastal netting became an even more setioaat with the development of mono-
filament gill nets which could be easily conceaded also catch large numbers of salmon.
Section 4 gives a history of the war of attritiohigh the Conon Bailiffs have waged against
costal gill netting; it sets out numbers of netigese and prosecutions executed. It documents the
level of intimidation, violence and vandalism asated with fishery protection work but not the
unseen courage and determination of the Bailifislived.

As well as gill netting there has been a historifleflal operation of net and coble at netting
stations in the Moray Firth. The DAFS ‘Salmon Fesbs of Scotland’ report for 1904 describes
three methods in which sweep nets were being gekmtthe Cromarty Firth to illegally increase
their efficiency by turning them into fixed engines

This problem still exists and in recent years tioai® has sent copies of current legislation,
which very clearly defines the legal method of awedl coble operation, to all netting proprietors.
This has been backed up with warnings given tonmatsand by several successful prosecutions
both in the Cromarty Firth and in joint operatiavith the Ness DSFB in the neighbouring firth.

During the 1990’s a concerted effort was made tolmat illegal gill netting. Coastal patrols were
increased in frequency, collaboration and infororagharing with neighbouring Boards was
developed and helicopter patrols funded by thetSboEishery Protection Agency were used.
This resulted in increased net seizures for seyeils and a period of confrontation with
poachers. There were a number of assaults offfbailamage to property and vehicles, threats
of violence involving firearms and threatened pnisag of rivers.

A significant turning point in the campaign agaigst netting came from the designation of the
Inner Moray Firth as an SAC for bottle nosed dafghi Entanglement in illegal gill nets was
identified as a significant preventable cause dbldia mortality. A campaign called ‘Operation
Fishnet’ was launched to raise public awarenesiseoénvironmental damage caused by gill
netting. It also gave a ‘hot line’ to report ilEdgretting. The effect of this has been to turhliou
opinion against illegal netting and encourage thats to deal with poachers more rigorously
treating salmon poaching as wildlife crime.
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s HEr Protecting

Dolphins and

Salmon'inthe
Moray Firth

Fish Net

Mf& crime

The combination of maintaining a high level of Billg activity on the coast in close
cooperation with neighbouring Boards and maintgjrarpublicity campaign through Operation
Fishnet has significantly reduced illegal coastihingtting in the Cromarty Firth in recent years.
This change in public attitude has been refleateubrsher sentences handed out by Sheriff
Courts for poaching offences.
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Training of Bailiffs has been essential to thedsly of effective fishery protection. All Bailiffs
must achieve the Institute of Fisheries ManagerSeottish Law and Bailiffing qualification
before being issued with a warrant card. Boat aemall qualified to Royal Yachting
Association Level Il Inshore Powerboat standard hold a Marine VHF Radio Operators
Licence. Bailiffs also hold British Canoe Assditia qualifications for Kayak and Open Canoe.
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Institute of Fishery Management protocols are fe#id to plan and execute anti-poaching patrols
to maximise their effectiveness and make it diffiéor criminals to predict future activity.
Communications and night vision technology areiraly used.

Fishery protection work is targeted at activitidsat present the greatest threat to fish stocks
these include; poisoning and netting of riverggél gill netting either from boats or shore and
the illegal operation of netting stations. Rod éine offences are normally dealt with by issuing
warnings in the first instance to casual offendéith the sanction of arrest and prosecution of
more serious or persistent offenders.

A combination of high profile patrols and covertwillance operations are used to deter illegal
fishing and to arrest and prosecute persistentimaisn Close cooperation with neighbouring
Boards and the Police is essential to effectivefig protection.
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5.7 Biosecurity

As part of a national campaign to protect agaimstintroduction and spread Gfyrodactylus
salaristhe Cromarty Firth Fishery Board has instigatedimloer of measures.

A publicity campaign to raise awareness is ongoimgerviews have been given to local
television, radio and press. Leaflets and postave been distributed to angling and canoeing
outlets. Information posters have been laminatetiinstalled at access points to rivers and
lochs.

Cromarty Firth Fishery Board

GYRODACTYLUS
SALARIS

KEEP
FISH

DISEASE
oOuT

Anglers and canoeists. If you and any of
your tackle or equipment have been used
abroad in the last 7 days, you must disinfect
that equipment before entering this river. If
you require advice on this, please:

Call the Cromarty Firth Fishery Board on
01997 433404

Call ASFB or RAFTS on 0131 226 4955

or visit
http:/ /www.fishscotland.co.uk/pages/gyrodactylus-
salaris.pdf

To find out what to do to protect our river
from disease and how to disinfect your
equipment.

rafts  SCAB>

Senttish Canoe Assaciation
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In addition to the publicity campaign, anglersiigy in the area have been asked to sign a deckarat
form before fishing to ensure that their equipmismot infected wittGyrodactylus salaris

DECLARATION BY ANGLER

A: | declare that none of my fishing equipment has been outside the United Kingdom in the
prior three months to the commencement of my fishing within the Conon District Salmon
Fishery Board catchment area on (insert date).

Signed: Print Name:
Fishing Owner or Fishing Tenant

B: I declare that my fishing equipment has been used outside the United Kingdom in the
three months prior to the commencement of my fishing within the Conon District
Salmon Fishery Board catchment area on (insert date) and that is
has been property sterilised adopting one of the following methods (please tick one of the
following):

Please
Tick

Method A: Drying to a minimum of 20°C for at least two days

Method B: Heating to above 60°C for at least one hour

Method C: Deep freezing for at least one day

Method D: Immersion of materials in a solution of, or addition of one of the
following chemicals to water to the concentration indicated for a minimum of

10 minates:
Vllkon 1%
Wescodyne 1%
Sodium Chloride (common salt) 3%
Sodum Hydroxide O.2%
NB:  The chemicals above may be available from agricultural chemical suppliers. The use of trade

names is for illustrative purposes only and does not imply endorsement of any particular
product. Users should check that their use does not damage their equipment.

Signed: Print Name:
Fishing Owner or Fishing Tenant

C: | declare that my fishing equipment has been used outside the United Kingdom in the
three months prior to the commencement of my fishing within the Conon District
Salmon Fishery Board catchment area on (insert date), and has

NOT been sterilised.

| agree that it will be sterilised by the fishery proprietors before | commence fishing and |
understand that this may result in a delay in the start of my fishing.

Signed: Print Name:
Fishing Owner or Fishing Tenant

Fishery Board staff are routinely disinfecting garuent when electro-fishing between catchments.

Section 6. Assessment of issues and impacts




Issues and impacts on fish stocks and managementstbcks ranked by frequency

Issue

Management units

no.
units

11

1.2

13

1.4

15

2

3

Obstructions

[N
N

status of non salmonid fish
species

[N
N

Climate change

[N
N

Biosecurity

[E=Y
N

unknown genetic status of stocks

=
N

Channel modification

=Y
=

Alien plant species

(=Y
o

Exploitation (illegal)

(=Y
o

commercial forestry

Riparian overgrazing /erosion

Unknown status of sea trout

Info on still waters/hill lochs

Predation

Exploitation (legal)

Flow regulation

Monitoring Lge water bodies

agricultural run off / sedimentation

Cultural oligotrophication

Water quality

Abstraction

Alien animal species

mixing of flows

Sediment transfer

Unknown adult salmon
abundance

AP DO O|O|N|0]|O|O|O©

Smolt loss

Aquaculture

other recreational use

Trout stocking

NIN[N[W

More details of each pressure and impact are listémlv by management unit.

6.1 General non-site specific issues
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6.1.1 Climate change.

A Scotland and Northern Ireland Forum for Enviromtaé Research (SNIFFER) 2006 publication ‘A
Handbook of Climate Trends across Scotland’ exathatienate trends in the last century which are
described in Section 5 of this plan.

These trends predict impacts on the freshwater@mvient which are summarised in the SNIFFER
report and are shown below.

Climate Change in Scotland - Predicted Impacts and their relevance to water

.1 Temperatures in Scotland may rise by up to 4°C by the end of the century, with consequences including
milder and wetter winters, hotter and drier summers, more extreme weather events and rising sea levels.

.2 Climate Change Scenarios for the United Kingdom: The UKCIPOZ Scientific Report presents four climate
change scenarios. UKCIP02 predicts a number of impacts that may occur in the UK by 2080. The key
findings of this work suggest:

T 1.5 1o 2°C warmer in winter; up to 3.5°C warmer in summer; and possibly 4°C warmer in autumn.
summers will suffer some significant heat waves.

Z  Milder temperatures in winter will resuit in wetier conditions, with extremes of rainfall leading to
serious flooding events.

Z  Precipitation will increase by over 30% in the east of the country and up to 20% in the west during

the winter season. Conversely, summer rainfali will be around 40% less, particularly in the south

and sast of Scotland.

Daily winter rainfall will increase by at least 20% for storms that normally occur only once every two

Years.

Summer cioud cover will decrease by 10%, with a slight increase in winter cloud cover.

Daily average wind speed is not likely to change significantly, although it could be up to 3% higher,

parficularly in the north west of Scotland. Meanwhile, the two year daily mean average wind speed

could be up to 4% higher. If this increase applies to storm gusts, considerably more damage to

infrastructure will be inevitable.

O Snowfall across much of Scotiand will decrease by over 30%.
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Z  Sea level will rise by approximately 60cm around Scotland’s coastline and storm surges could be
up to 3.7m higher, resulting in higher risks of coastal flooding.

T Sea surface iemperature will be 1°C to 2 5°C warmer: the greatest increase being off South East
Scotland.

Z The frequancy of high impaci weather evenis will increase with rising average global temperature

7.2.3 Flooding - It is likely that with increased average rainfall, increased rainfall intensity and prolonged
pericds of rain, more frequent and more severe river flooding will occur. it is estimated that this may
affect more than 70,000 properties, many of which are concentrated within particular areas of risk. In
addition, with higher sea levels and increased wave height, it is predicted that coastal flooding in Scotland
will become both more frequent and more severe. |t is predicted that a further 30 000 properties could be
at risk from this source of flooding. Flooding can hawve very significant effects on property, businesses
and agriculture and can he a risk to lifs.

7.2.4 Droughts — Long term predictions are for an increased likelinood of summer droughts.  While the
ohserved impacts in Scotland have not bome this prediction out, if realised, this could result in river water
guality problems (caused by lack of flow), limitations on abstraction of water (particularly for agricultural
use} and even possible problems with water supply.

7.2.5 Water guality — Increased flood events and the potential for summer time droughts may result in water
guality issues that need to be addressed. For example, reduced river flows during drought periods will
provide less dilution for aquatic discharges which may increase pollution risk. Reduced river flows may
also affect abstraction for drinking water or for commercial use. Conversely, increased flooding may
increase run off of pollutants, for example from agricultural land, into waterbodies and which may affect
their status — eg agricultural run off impacting on kathing water quality

7.2.6 The marine environmeni — It is predicted that sea levels will rise, that there may be increased wave
heights (particularly during storms) and that sea temperatures around Scotland will rise.  While the
consequences of these are difficult to predict, it is possible that greater coasial erosion will result from
higher sea levels and wave heights. This in turm may lead 1o habitat loss on land. In the maring
environment, increased sea temperature may result in changes to the distribution and abundance of
maring biodiversity. This may result in the increase of some species and the decrease or even loss of
others (with warmer water species replacing colder water species). This may in turn affect other species
— e.g. the recent poor breeding of Scoftish Island seabirds. Changes in marine species may also affect
economic activities such as commercial fisheries.

7.2.7 Aguatic Biodiversity - Climate change predictions for the UK suggest that as the environment changes,
biodiversity will be significantly affected. It is still not exactly clear how biodiversity in Scotland will he
affected or how species will adapt to climate change, but it is suggested that there will he the potential for:

o Changes in the abundance and distribution of species;

Changes in the length of growing and breeding seasons;

o Higher temperatures to be less favourable for native species, while new species may appear. New
species may compete with native species for food and habitat;

o High intensity rainfall and flooding to cause destruction to river habitat

Increased erosion resulting in loss of hahitat

a  Disruption to food chain with potential catastrophic loss of species (e.g. isiand breeding sea bird
populations)

]

]

These predicted changes would inevitably have cpreseces for freshwater fisheries.

There is likely to be more variation in marine sua¥, run timing and condition of salmon / sea trou
There are likely to be more frequent and damagitiggmes of flow and temperature.

There may be accelerated freshwater growth andgelsain carrying capacity.

Changing conditions may favour some non salmorétisg.

These factors all increase the importance of mangdo inform management, this is much more
important in a changing environment than a stabk o

The safe and stable hatchery incubation environmiéingive some mitigation for winter flooding and
redd washout in the areas dependent on stocking.
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6.1.2 Biosecurity

There is a need to develop a biosecurity policyttierregion and to coordinate with national pokcyl
initiatives.

There is a particular risk of the introduction ofr@Gdactylus salaris which has destroyed salmorkstoc
more than 20 Norwegian rivers. There are natiandl European measures in place to prevent the
introduction of GS. These measures need to béoread by local actions which will not only help
prevent introduction but reduce the risk of sprestauld GS be introduced to the UK. A series of
measures were agreed by RAFTS and ASFB in 200hawelbeen acted upon locally. The list of agreed
actions is shown below.

Recommendation | Action | Review | Timetable
Awareness Raising
Posters/leaflets - Highly visible literature ASFB to circulate Annual Material to be
(posters/leaflets etc) should be provided at new leaflets to all disseminated by
points of entry to the river requesting that all Boards/Trusts. These end April 2007
angling equipment be disinfected or evidence should then be
provided that it has been. circulated locally by

Boards/Trusts.
Signage at rivers — Generic signage will be ASFB to co- End 2007 | Aim to have these
developed by ASFB and made available to all ordinate the design designed and
Boards and trusts. These should be placed at and circulation of circulated by
logical access points on each river. These relevant notices, Summer 2007.
should be relevant to other water users as well and circulate these
as anglers. toall

Boards/Trusts.
Local Seminars - FRS have indicated that staff | All Boards/Trusts to | Annual Events to be

would be available to make presentations to
rivers on a regional basis to provide more
detailed information on Gs. This has already
been conducted on the Dee and it is proposed
to roll these out across the country. These

consider now dates
and venues for
coordinated
seminar/presentation.

should be planned around existing river ‘events’, | Boards/Trusts to flag
so if you have an AGM or other event planned, up key

these could built around these dates. Possible events/meetings
regions could be: during 2007 at which

Tweed/Forth (co-operate closely with
RTC/Tweed Foundation)

such a presentation
could be made -
dates to be passed

Tay/Esks (Tay/Esk DSFB involvement) t.o.ASF.B who will
liaise with FRS and

Dee - already done in 2007 assist Boards/Trusts
in each area.

Moray Firth

Caithness and North Coast rivers
North West Coast including the Isles
Lochaber & Argyll

Clyde & Ayrshire

Dumfries & Galloway

These are not definitive and the groupings

organised during
2007
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could reflect local circumstances

Preventative measures

Declaration forms — A short clear generic Boards to circulate | Annual Forms to be
declaration/information form is developed for forms to all circulated to all
universal use throughout Scotland. It should proprietors and proprietors/tenants
contain a few clear statements, concise tenants and ask them by end April
information about GS and information about to ensure anglers
disinfection procedures and facilities. complete and sign
the appropriate
A proforma form is attached for this purpose — declaration form
this could be adapted to suit local needs. before fishing.
We do appreciate that most declaration systems
rely on there being a member of staff at the
fishery (usually a ghillie) to ensure the form has
been signed. Given the inability to legally
enforce a declaration process and given the
complexity of arrangements for access to
fisheries around Scotland, the intention of this
recommendation is to establish a formal, widely
understood generic procedure that, though
voluntary, would become an accepted part of
taking fishing in Scotland. We acknowledge that
such procedures would not be foolproof or
easily enforceable. They could be
circumnavigated and may, in some
circumstances, be logistically difficult to apply
but it is clear that an organised and effective
attempt could be made to implementing such
procedures.
Treatment facilities — as above, we appreciate | All Boards/Trusts to | Annual During 2007
that there will be logistical issues in many areas | consider promoting
associated with providing a facility for the use of
disinfection, drying or other treating of clothing treatment/drying
and tackle should an angler fall into a ‘risk’ facilities within their
category. The facility need not be complex or district. All proprietors
costly, however, and the requisite fluids could and tenants should
be placed at manned sites on those rivers that be contacted about
use ghillies, boatmen or guides, or Association the viability of this.
and syndicate waters that have access to a hut.
Biologists & researchers - due to the roving All Boards & Trusts | Annual By end April
nature of biologists across different catchments | to provide clear
(often within the same district), it is essential advice to research
that appropriate measures are taken to ensure staff regarding
equipment such as clothing, electro-fishing kit, drying/treatment of
nets etc poses no risk in use. All equipment equipment.
should be treated as per the guidelines after
use.
General
Audit of effectiveness — The ASFB & RAFTS | ASFB/RAFTS to Annual November 2007

will establish a review process at the end of
each year to establish how effectively the above
measures have been considered and
implemented.

provide a checklist
for members at end
of each year and
actions will be
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reviewed at meeting
of Council each
February.

Catchment characteristics -

The Gs Task Force Report asked that a detailed
list of catchments should be developed and
maintained with respect to:

The joining of separate water catchments through brackish
or estuarine water conditions which could allow the spread
of Gs between such catchments.

The joining of catchments through water movements
conducted for whatever reason — e.g. Hydro electricity,
canals, water abstractions etc.

An example of this work is contained in the
Contingency Plan and this was undertaken by
the Dee District Salmon Fishery Board. The
inventory produced by the Dee Board contains
the following information:

River Dee Catchment Characteristics

1. Flow Information

2.Length of Main Stem and Major Tributaries

3. Location and Size of Lochs

4. Presence of Water Abstraction / Transfer Sites

5. Location of Weirs and Fish Passes

6. Type/watercourse/grid ref/weir height (m)/comment
7. Presence / Absence of Fish Fauna

8. Relevant Designations (ie SACs/SSSls etc)

9. Presence / Absence of Fish Farming

10. Angling Information

11. Presence / Absence of Wild Fish Hatcheries

12. Levels of Monitoring

(electro-fishing/fish counters/other)

13. Recreational Activities, ie
canoeing,rowing,sailing.coarse fishing, game fishing
14. Relevant Agencies on the Dee Catchment

15. Length of Each Watercourse

16. Abstraction points for potable water in the
catchment.

Much of this information will be held already by
Boards and Trusts and it is recommended that
all organisations should have such an inventory
for future contingency. Producing this inventory
should not be too much of an onerous task. The
inventory produced by the Dee Board will be
made available to a Board who requires more
detail.

Boards, in liaison
with Trusts, to
compile inventory
of catchment
characteristics.
ASFB will provide
Dee example for
guidance.

Annual

November 2007
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There are also other diseases and pathogens wdith lee introduced to the region.

Whilst there is a risk of introductions by equiprnased by anglers and watersports enthusiasts, the
biggest risk of the introduction of GS and othehfpathogens is by the movement of live fish.

New legislation will for the first time give somermtrol over the movement of live fish within Scoith
The enforcement of this legislation will be a nevalkenge for the Board and close cooperation wRiS F
the police and fishery owners will be required.

6.1.3 Adequacy of information to make management desions.
There is a lack of information and of data colleettools for; stillwaters, large rivers and nonasaihids.
See Section 10 for details.

6.1.4 Training of staff

The Board and Trust must deliver a wide range tbas (set out in Section 9) to deliver effectiighéry
management in the region. The decision makingga®teading up to these actions must be basedon th
best scientific data available and the effectdie$é actions should then be monitored. The action
carried out by the Board and Trust must comply witlrent legislation and best practice. The rasfge
activities carried out by the Board and Trust drelgmall number of staff employed mean that stafftm

be multi-skilled. So that Bailiffs can assist wélectro-fishing, tagging, hatchery work and othepexts

of research and management.

Because of the extensive legal powers given tdafBailnd the risks involved in fishery protectionk a
high level of training is required. Bailiffs mysass the Institute of Fishery Management Bailiffamgl
Scottish Law examinations before being issued wittarrant card. It is also important that baildfe
trained to an adequate standard in boat handliddiest aid.

Bailiffs involved in electro-fishing should be tn&d to the standards developed by the SFCC and
delivered through SVQ Il and SVQ llI, this not omheets health & safety requirements but ensurés tha
the data gathered is reliable and of a recognisadiard.

In recent years the ASFB working with IFM and Laniias helped to develop SVQ Il & Il qualifications
in Fishery Management. These qualifications asgied to be appropriate for Bailiffs, and Head
Bailiffs. The requirements for SVQ IV have beettlioed and this would be designed for mangers of
Boards and Trusts.

An area of training which has yet to be addressea the voluntary sector. In other areas of coside
management and wildlife conservation extensiveafis®lunteers has been made. There has been some
use of volunteers from local angling clubs overybars with positive results. With a better prmnsfor
training much more use could be made of volunte&hss would be of benefit to volunteers and would
allow extra projects to be undertaken and exigtirogects to be expanded.

6.1.5 Resourcing
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There is a need to find new sources of fundinginaitased partnership working to deal with thedarg
land management issues highlighted below.

The need to manage all species of fish and halhigstsesource implications even for the most basic
monitoring of non salmonid species. The managemiemigratory fish stocks has been supported by the
Fishery Board assessment levied on salmon propmiefthis source of funding should continue to be

used for the management of migratory fish but otloerrces of funding must be found to manage other
species.

Sources of funding for training both of Board stafid volunteers need to be found.

6.2 Issues by management unit (ranked in order omportance in table at the
end of section but not within management unit)

6.2.1 Conon Main stem
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Predation

Exploitation

Flow
Regulation

Obstructions
To migration

Alien species

Water quality

Channel
Modification

Pike
Perch
Sawbilled Ducks
Seals
Mink
Trout predation on smolts at obstacles to migrati
Otter predation at obstacles to migration

Rod & line
Coastal netting
Estuary Netting
Poaching

Rapidly changing levels on Upper Cowbith expose river bed
Glen Marksie
Compaction

Cumulative effect of obstacles
Tor Achilty Dam (upstream & downstréam
Conon Falls
Luichart Dam
Distillery weir
Glen Marksie

Mink
Himalayan Balsam
Rhododendron
Gyrodactylus salaris
American signal crayfish

Marybank & Strathpeffer sewage oudfal
Floodbanks

Croys
Weirs

Lack of sediment transfer

Difficulty of monitoring stocks in large water badi

Other recreational use

Aquaculture

Orrin trout farm
Presence of fish farm sites in Cromarty Firth

Lack of information on status of sea trout stocks.
Limited information on status of Eels, lampreys ter fish species
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6.2.1.2 Bran

Access Luichart
Achanalt Falls
Achanalt Barrage
Inappropriate road culverts
Predation Sawbilled ducks
Pike / perch
Trout & otter predation at obstacles to migration
Smolt loss at Achanalt Barrage
Riparian habitat
Degradation  Overgrazing by livestock
Overgrazing by deer
Loss of riparian woodland
Bankside erosion
Cultural oligotrophication
Mixing of flows between tributaries
Flow regulation
Genetic status of salmon stocks
Unknown status of brown trout in hill lochs
Limited information on status of Eels & other fispecies
Alien species  Mink

Gyrodactylus salaris
American signal crayfish

6.2.1.3 Meig

Access Corriefeol
Lower Meig obstructions
Meig Dam
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Predation Sawbilled ducks

Trout & otter predation at obstacles to migration

Commercial

Forestry Glen Meinnich
Sediment

Transfer Lower Meig
Riparian

Degradation  Overgrazing of Upper Meig

Channel
Modifications Lower Meig

Flow
Regulation

Mixing of
Flows homing

Lack of knowledge of stock structure / geneticisgat
Cultural Oligotrophication

Unknown status of brown trout in hill lochs

Limited information on status of Eels & other fishecies
Alien species  Mink

Gyrodactylus salaris
American signal crayfish

Stocking with trout from outside catchment.

6.2.1.4 Orrin
Access Orrin Falls
Orrin Dam
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Abstraction Orrin Trout Farm
Fairburn hydro scheme

Loss of

Sediment

Transfer Lack of spawning habitat
Flow regulation

Flash flooding of Aultgowrie Burn

Riparian
Degradation  Overgrazing of Upper Orrin

Channel
Modifications Orrin Trout farm

Predation Sawbilled ducks

Trout & otter at obstacles to migration
Mixing of
Flows homing

Lack of knowledge of stock structure / geneticisgat
Cultural Oligotrophication
Overgrazing of upper catchment
Alien species Mink
Himalayan Balsam
Rhododendron.
Gyrodactylus salaris
American signal crayfish
Unknown status of brown trout in hill lochs

Limited information on status of Eels & other fishecies

Presence of commercial trout farm and stillwatsindiry.

6.2.1.5 Blackwater

Access Rogie Falls

Predation Sawbilled ducks
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Pike / perch

Commercial
Forestry pH problems on burns draining Ben Wyvis
Sediment
Transfer Glascarnoch
Vaich
Riparian

Degradation  Overgrazing of tributaries

Exploitation  Rod & line
poaching

Channel
Modifications Bank protection
Angling croys

Flow

Regulation Glascarnoch
Vaich
Rannoch

Mixing of

Flows homing

Cultural Oligotrophication
Alien species Alien plant species
mink
Gyrodactylus salaris
American signal crayfish
Unknown salmon population structure genetic mapping

Unknown status of brown trout in hill lochs

Limited information on status of Eels & other fispecies

6.2.2 Alness

Access Allt na Seasgaich Culvert
Alness weir & fish pass
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Loch Morie weir & fish pass
Difficult passage upstream of Loch Morie

Channel
Modification  Croys / pool creation

Abstraction Distillery intake & screening

Predation Seals
Sawbilled ducks

Exploitation  In river poaching
Rod & line
Marine & estuary poaching

Forestry Burns above Loch Morie
Blackwater

Upper catchment
Riparian
Degradation  Overgrazing loss of riparian woodland
Alien species  Unknown distribution of alien plapesies
Gyrodactylus salaris
American signal crayfish
Mink

Unknown population dynamics for salmon, lack oftegesm fish counting in either lower or upper
catchments, lack of smolt production data.

Unknown genetic status of salmon stocks

Unknown number of returning adult salmon

Unknown status & distribution of sea trout stocks

Unknown status of brown trout in river and hill kec

Limited knowledge of distribution & status of edmpreys & other fish species
Lack of spawning habitat & resting pools AbhainnGlasa

Cultural oligotrophication of upper catchment.

6.2.3. Allt Graad

Access Black Rock Gorge
Culverts on four tributaries limit trout movement
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Water quality Poisoning events

Abstraction Proposed hydro development
Scottish water abstraction.

Channel
Modification  Pool construction in lower river

Forestry Allt Calice
Sedimentation Associated with forestry

Flooding
Erosion

Unknown genetic status of salmon population

Unknown number of returning adult salmon

Unknown distribution of trout and other speciestitiwaters & hill lochs.

Exploitation  Rod & line
In river poaching
Estuary & marine netting

6.2.4 Balnagown

Exploitation
Rod & line
In river poaching
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Estuary & marine netting

Forestry Large scale of catchment afforested.
Siltation
Drying out of some tributaries

Degraded Above Strathrory

Riparian Loss of riparian woodland / overgrazing
Zone
Access Weirs at T 18 & T 23 with inadequate fissgage

Forestry debris blocking some tributaries
Culverts at T 97 on Balnagown, Kinrive & Larackr
Lack of holding pools in upper catchment

Unknown status of salmon & sea trout stocks.
(does loch Sheilah still have a significant seattpmpulation)

Lack of information on distribution of non salmosid

6.2.5 Sgitheach

Access Falls at T18 limit migratory fish to loweaches
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Forestry Large proportion of catchment afforesediraent / drainage issues

Upland Overgrazing, loss of riparian woodlandiiper catchment
Degradation

Alien species Invasive plants?
Mink?
Gyrodactylus salaris
Signal Crayfish
Exploitation  Rod & line
In river poaching
Estuary & marine netting

Diffuse
Pollution Agricultural run off

Point Pollution Septic tank discharges

Channel
Modification  Channel straightening / roadside daagia on tributaries.

Limited data on status of all fish stocks

6.2.6 Peffery

Channel
Modification  Canalised and bed degraded over lc&eriddle reaches by arterial drainage.
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Access Weir in Dingwall
SEPA weir at Strathpeffer STW

Forestry Large part of catchment afforested, sieesiteology- ph / siltation issues.
Loss of sea trout stocks in recent years
Point pollution Strathpeffer STW

Diffuse
Pollution Forestry / agricultural run off. Stormaths / road run off.

Alien species  Mink
Alien plant species
Japanese Knotweed
Himalayan balsam
Gyrodactylus salaris
Signal crayfish

6.2.7 Newhall Burn

Diffuse pollution Agriculture /forestry
Siltation from field drainage

243



Forestry drainage

Forestry Non FWG compliant forestry
Channel modification Straightening & arterial draje
Access Forestry log jams

Braelangwell culvert

Exploitation Estuary / marine netting
Alien species Invasive plant species?
Overgrazing Stock access

6.2.8 Coastal Burns

Access Contulich / Culcraggie fish pass
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Diffuse pollution
Abstraction

Point pollution
Channel modifications

Alien Species

Weirs
Road culverts

Agricultural run off / sedimeatton

Dredging & straightening

Invasive plant species?

Issues ranked by importance to fisheries

Issue / impact

Management
units impacted
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11

1.2

15

Obstructions

Climate change

Biosecurity

Exploitation (illegal)

Predation

Exploitation (legal)

unknown genetic status of stocks

Channel modification

commercial forestry

Riparian overgrazing /erosion

Cultural oligotrophication

status of other fish species

Alien plant species

Unknown number of returning salmon

status of sea trout

Flow regulation

agricultural run off / sedimentation

Sediment transfer

Smolt loss

Info on still waters/hill lochs

Trout stocking

Monitoring Lg water bodies

Alien animal species

mixing of flows

Water quality

Abstraction

Aquaculture

13| 14
* *
*|% *
*|* *
* *
* *
*
* *
* *
* *
* *
* *
* *
* *
*
* *
* *
* *
*
* *
* *
* *
*
*

other recreational use

Issues / impacts ranked by importance and nature dimpact.

Issue / impact

Management
units
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1.1 12| 13| 14| 15 2 3 4 5 6 7 8
Obstructions CH |CH |CH |CH |[CH |[CH [CH [CH [CH [CH [CH |CH
Climate change E E E|E E E E E E E E E
Biosecurity E E E|E E E E E E E E E
Exploitation (illegal) EHE EHE |EHE |EHE |EHE (EHE |EHE [EHE [EHE |EHE
Predation CH |CH |CH |CH [CH [CH [CH CH
Exploitation (legal) CH CH |CH |CH |CH |[CH
unknown genetic status of stocks CH |[CH |CH [CH |CH [CH |CH |CH |CH |CH [CH |CH
Channel modification CH CH |CH |CH |CH |[CH [CH [CH [CH [CH |[CH
commercial forestry CH |CH |CH [CH [CH |CH |CH |CH |CH
Riparian overgrazing /erosion CH [CH |CH [CH |CH |CH |CH |CH CH
Cultural oligotrophication CH [CH |CH |CH |CH
Status of other fish species CH |ICH |CH |[CH [CH |CH |CH |CH [CH [CH |CH |CH
Alien plant species EHE EHE |EHE |EHE |EHE (EHE |EHE [EHE [EHE |EHE
Unknown number of returning salmon CH |CH |CH |[CH
Status of sea trout CH CH |ICH |CH [CH [CH |CH |CH |CH
Flow regulation CH |[CH |CH [CH |CH |CH
agricultural run off / sedimentation CHE CHE |CHE |CHE [CHE
Sediment transfer CH CH |CH |CH
Smolt loss EHE [EHE EHE
Info on still waters/hill lochs CH |CH |CH |CH |CH |C CH |C
Trout stocking EHE |EHE
Monitoring Lg water bodies EHE |EHE |EHE |EHE |EHE |EHE
Alien animal species EE EE |EE EE EE
mixing of flows CH |CH |CH |[CH
Water quality EHE EHE EHE [EHE EHE
Abstraction CHE EHE |CHE EHE
Aquaculture EHE EHE
Other recreational use EE EE

CH Chronic historical

EHE Episodic historical & emerging
CHE Chronic historical & emerging
EE Episodic & emerging

6.3 Obstacles to Migration
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Conon Obstacles

Dam

/
S e
Based on digital spatial data licensed fom the = It
Centre for E cology and Hydrology, ® CEH. 10km squares
@ Crown copyright

The lowest significant obstacle in the Conon is Aohilty Dam. Tor Achilty has a Borland lift to

provide fish passage. The main impact on aduitiisan increase in predation, particularly byrstte

when fish are delayed and congregate below the d&molts passing downstream are vulnerable to avian
and fish predators, either when delayed abovedheat disorientated after passing through the nai
Migrating silver eels are at risk of damage whesspay through the turbines.

At Conon Falls the fish pass is a mixture of boukteewn semi-natural sections and formed condiste
ladder. A variety of flows are required to alloasgage through the different sections of the pass.

At Luichart Dam a Borland Lift allows access upatrebut the siting of the top gate away from the dam
wall restricts its ability to pass fish downstream.the past fish have been trapped below Luidbarh
when water has been released from the ground sliNeg operating procedures and structures built by
SSE have reduced this risk.

Access to and from Glen Marksie Burn is barred lyea and pipeline which diverts the flow of therbu
into Loch Luichart.
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Bran obstacles

number of obstacles passed
L

Acahnalt _

10km sguares

Bas=d on digitsl =patial data licensad from the
Centre for Ecology and Hydrology, ©® CEH.
© Crown copyright

The fish ladder at Achanalt was modified as a texfuladio-tracking work to improve its performance
There is still an increased risk of predation kermstand of poaching below the ladder. The small
Borland Lift in the centre of Achanalt Barrage nadlpw some fish to pass upstream but it is equally
likely that fish will pass under the Barrage gatédch are opened even after moderate rainfall.

The Barrage has a Wolf trap attached to it to atlegvcapture and transport of smolts past Luiddarh.

Rainfall during the smolt run often results in B&rrage being opened, which results in a loss @itsm
downstream.

Fish have access to the lower reaches of mosttBlanaries but as the gradient of the valley sides

increases waterfalls restrict access upstreamyrpethetic culvert construction along the road from
Achnasheen to the west restricts access to a nushberns.
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Meig Obstacles

number of obstacles passed

S

Baszed on digital =patial data licensed from the
Centre for Ecology and Hydrology, ® CEH
10km squares ® Crown copyright

Fish have access too and from Loch Meig by a Bdrladft in Meig Dam. An improved flow regime
assists fish in passing through the gorge belowgNdgim and reduces the risk of them being delayed
below the dam, where they are vulnerable to predatnd poaching.

Falls low down on the two largest tributaries; GMainnich and Glen Chorainn restrict access for

migratory fish. The fall at Corriefeol is by-paddey a semi-natural channel which allows sometfish
access the large area of good habitat upstream.
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Orrin obstacles

number of obstacles passed

Aultgowrie
Falls

10km squares

Orrin Falls is a significant obstacle to migratiigh; fish congregating below the falls are vulrdeato
poaching and predation. At present the operati@nprivate hydro scheme restricts fish passagéofor
days a week. Migratory fish are excluded fronstvd the Aultgowrie Burn by a large waterfall. ridr
Dam is an important obstacle to upstream and doaenst migration. The large area of excellent habita
upstream of Orrin Dam makes the improvement of sgeehigh priority. Upstream of Orrin Dam
migratory fish have good access to and from thellaters.
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Blackwater Obstacles

10km squares

The fish ladder at Rogie is well designed and alfish to ascend at a wide range of flows.

However in very low flows Rogie Falls can delay mating salmon and the pools downstream are
especially vulnerable to poaching. Glascarnoeh\&ich Dams have no provision for fish passage and
cut off the headwaters of the system. A weir cmesed in Strath Vaich restricts trout movementdiad
modifies habitats upstream and could be removétdhaslonger fulfils a function.

The Heck below Glascarnoch is designed to preveimiaiccessing the Glascarnoch River which does not
have a compensation flow agreement.

The falls at Silver Bridge are a significant ob&amd often prevent fish released after stripping
operations have finished at Loch na Croic from ip@sspstream.

The Heck at Loch na Croic prevents fish from passipstream until the broodstock for the hatchery ha
been collected. The flow regime upstream of LoalCnoic was not considered at the time of hydro
construction to be suitable to support adult salmionyears when large numbers of salmon were sebka
above Loch na Croic fish congregated at Silver gidnd many were lost to furunculosis and systemati
poaching.
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Alness Obstacles

Loch Morie |
Dam

10 km squares

The Alness is less restricted by obstacles thameitghbouring rivers. The Weir at Alness and tbeh.
Morie Dam both have effective fish passes, althahghe is a perennial problem of poaching below
Alness Weir in low water conditions. MigratoryHitiave access to excellent habitat in the lower and
middle reaches of the Blackwater, with a seriefalid restricting access to the headwaters padituin

a dry year.

Allt na Seasgaich is an important spawning tributrthe Lower Alness. Sea trout as well as salaren
reported as having spawned in the burn. Broodstoligction from the main river at the mouth oftAll
na Seasgaich in recent years has produced goodensimibsea trout as well as salmon. Highland
Regional Council installed a culvert and fish pasangement where Allt na Seasgaich flows under the
Boath road. This has been shown by electro-fistorert as an impassable barrier to salmon. This
culvert prevents access to the upper reaches bhalBeasgaich and its tributaries Allt LeacachAslitd
Srath an Loin. These areas contain 8,000 squatersraf habitat suitable for salmonid productiothvé
potential to be stocked with 40,000 fry. Approahave been made to HRC Highways Dept to resolve
this problem.
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Impassable fish pass Poorly designed culvert

Abhainn na Glasa is the main tributary of the Alhegstem above Loch Morie. Abhainn na Glasa rises
190m over a 7 kilometer length. The steep gradiesuilts in a very large substrate size, comprising
mainly of boulder and cobble with very little assded spawning gravel. There are also very fewasare
of deeper water to act as holding pools for adaltnen over this length. Preliminary electro-fighin

work found very few salmon fry or parr in this areghe provision of some holding pools along this
length would allow salmon to ascend above Loch Blarore easily. The construction of artificial
spawning channels alongside Abhainn na Glasa wallddr salmon to make use of the otherwise
favourable nursery habitat.

Abhainn na Glasa
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Allt Graad Obstacles

w E

Black Rock
Gorge

Forestry log jams

10 km squares

The biology of the migratory fish stocks of thetABraad is dominated by the presence of the BlamkR
Gorge, without which the Allt Graad would be a sfigant salmon river. The area below the gorge to
which migratory fish have access limits the smaoltdoiction of the river. The area of available tetbi
below the gorge is just under 35,000 square metsleve the gorge there is a further 54,000 square
meters of habitat in the main stem of the Allt Gratone. This area has an estimated fry capatity o
250,000 fry. The potential exists, should suffitiallt Graad broodstock be available and givenahle
hatchery facilities, to more than double the smoidduction of the river.

A further consequence of the limited area availéblsalmon and sea trout below the gorge is the
vulnerability of these populations to extinctiohhere are serious threats to the migratory fisbkst@f

the Allt Graad. Poaching poses an ongoing thne@tim particular the practice of deliberately poisqg

the holding pools below the gorge. This not onligkadult salmon, preventing them from spawning bu
also kills several year classes of juveniles, sbtte effects of such a poisoning can have long-te
impacts.

There is also a risk of accidental poisoning ofrtlier from the Assynt Water Treatment Works and
discharges of suspended solids have been repootadiie works on several occasions. The Lower Allt
Graad is vulnerable to damaging floods and reddewtswhich has been exacerbated by forestry
practices and drainage in the middle catchment.

Upstream of the Gorge further obstacles to mignagixist which may have significant impacts on local

trout populations. In particular culverts on Allharbaidh, the Glen Burn, the Loch Burn and AlltliCa
are impassable and isolate the trout populationseathem.
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Allt nan Caorach and its tributaries have poteritabmolt production but are steeper, have more
waterfalls and contain poorer habitat than the rtem of the Allt Graad. They are also more diffi¢o
access than the Allt Graad.

Culvert on Glen Burn

256



Sgitheach Obstacles

Impassable Falls
T18

Based on digital s patisldats licensed from the
Centre for Ecology and Hydrolegy, @ CEH.

10km squares ® Crown copyright

Sgitheach obstacles

Trans no East north alt type Passable
SGO10 260250 865650 30 Fallen trees Passable (potentially difficult)
SGO014 259025 865500 55 waterfall Passable (potentially difficult)
SGO016/17 258375 865700 70 waterfall Passable (potentially difficult)
SGO18 258350 865725 100 waterfall Not passable (U/S only)
SGO021 257750 865500 115 waterfall Unsure
SGO23 257400 865325 120 waterfall Passable (potentially difficult)
SGO30 255725 865500 150 waterfall Unsure
SGO33 255200 865400 170 waterfall Unsure
SGO037 254700 864675 200 waterfall Unsure
SGO38 254550 864650 250 waterfall Unsure
SGO60 251400 862050 220 waterfall Unsure
SGO66 250175 862050 265 waterfall Unsure
SGO67 249950 862075 270 waterfall Unsure
SGO68 249900 862100 280 waterfall Unsure
SGO76 248750 863050 340 waterfall Not passable (U/S only)
SGO77 248700 863250 350 waterfall Unsure

An electro-fishing survey carried out in the summiE2001 found salmon fry and parr to be present in
the Sgitheach as far upstream as the falls onecad$, no salmon were found upstream of this pot
transect 18 there are a series of falls, the laafeshich is clearly impassable.

257



Other obstacles to migration include fallen tremsning a log jam at transect 10 and a weir at gen$4
which are both passable.

The falls at transect 18 seriously limit the pondf the Sgitheach to produce migratory salmanids
Below these falls at Swordale, there is an arezbgd00 square meters of habitat available to nogyat
fish, whilst there is a further 91,500 square neetéiwetted area above the falls. In addition, soifithe
best habitat for juvenile salmonids is above tlie 0 that the estimated salmon production fromvab
the falls would be 4.7 times greater than that ftbenarea currently in use. Some of the fallsvatr8ale
could be eased to give salmon easier passage &dialbm particular is more than 5 meters high and
would require the construction of a fish pass.stould be expensive and also allow the trout
populations above and below the falls to mix.

The limited area available to salmon and sea tveldw Swordale does make these populations
vulnerable to pollution and poaching events, wiiichld have long-term impacts. A limited stocking
exercise above the falls would not only increaseptoduction of migratory fish from the Sgitheach b
would also reduce the risk of extinction from ptiba or poaching events. However to achieve this
broodstock of Sgitheach origin would have to begbaand held until stripping and hatchery facittie
would be required.
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Waterfall at transect8
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Balnagown Obstacles

Besed on digital s patisldats licensed from the

Centre for Ecology and Hydrology, @ CEH.

8 Crown copyright

10km squares

The table below shows the details of obstructionsigration in the Balnagown

catchment.

obs_id east

BG12 276550
BG13 276575
BG14 276400
BG18 275775
BG22 274950
BG29 273700
BGO46 271350
BGO47 271200
BG48 270950
BG50 270600
BG51 270400
BG78 266000
BG78a 266000
BG85 264725
BG97 262900
BG/AD2 267700
BG/LB1 275625
BG/LB3 275225
BG/KR12 269975

north

River type
874900 Balnagown Weir
874950 Balnagown Watergate
875150 Balnagown Weir
875825 Balnagown Weir
875950 Balnagown Weir
876150 Balnagown Fallen trees
876300 Balnagown Waterfall
876300 Balnagown Fallen trees
876400 Balnagown Waterfall
876450 Balnagown Waterfall
876500 Balnagown Waterfall
877525 Balnagown Weir
877575 Balnagown Weir
878200 Balnagown Waterfall
879550 Balnagown Culvert
877850 Allt Dearg Weir
875475 Larack Burn Culvert

875225 Larack Burn
874560 Kinrive burn

Forestry debris
Watergate

Passable

Passable (species/flow dependent)
Passable (species/flow dependent)
Passable (species/flow dependent)
Passable (species/flow dependent)
Passable (potentially difficult)
Passable (potentially difficult)
Passable (potentially difficult)
Passable (potentially difficult)
Unsure

Passable (potentially difficult)
Unsure

Passable (species/flow dependent)
Passable (species/flow dependent)
Unsure

Unsure

Passable (species/flow dependent)
Passable (species/flow dependent)
Unsure

Passable (species/flow dependent)
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BGKR13a
BG/KR13
BG/KR14
BG/KR15
BG/KR19
BG/KR20
BG/KR21
BG/KR23
BG/AM2
BG/MD1

269755
269750
269500
269310
268375
268150
267935
267435
262075
264425

874435 Kinrive burn Watergate

874435 Kinrive burn Watergate
874315 Kinrive burn Watergate
874250 Kinrive burn Culvert
873810 Kinrive burn Forestry debris
873685 Kinrive burn Forestry debris
873625 Kinrive burn Forestry debris
873500 Kinrive burn Culvert

879675 Allt Meadonach  Waterfall
878550 Mheallain Dhuibh Culvert

Passable (species/flow dependent)
Passable (species/flow dependent)
Passable (species/flow dependent)
Unsure

Unsure

Unsure

Unsure

Not passable (U/S only)

Not passable (U/S only)

Not passable (U/S and D/S)

Electro-fishing above and below obstacles at whigthpassage was uncertain would establish
the degree of obstruction caused at these poihésdecline in juvenile densities is apparent
upstream of these obstacles then improved fisregadacilities should be considered.

Passage at some of the obstacles listed as beiagtipdly difficult could be improved by
increasing the pool height below the obstacle.sTWould be particularly effective at the weirs at
transect 18 and transect 22. The fish pass adca? has insufficient depth below it to allow
fish passage except in high flow conditions.

Inefficient fish pass at transect 22
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Difficult falls at transect 85

There are a number of falls which may limit upstneaigration the most difficult of these is at
transect 85 below the junction with Allt a Mheafldhuibh. There are smaller falls between
transects 48 and 51 which could be eased by inogepsol depth below the falls.

Fallen trees and forestry debris which cause otistns to migration should be removed these
are particularly in evidence on the Kinrive andddae burns.

Watergates are an important part of riparian femsichemes which establish valuable riparian
buffer zones. They should however be checkedsarerthat flood debris does not turn them
into barriers to migration.

Forestry debris on Larack burn
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Kinrive culvert Larack culvert

Culverts on both the Larack and Kinrive burns ccagdmproved to ensure fish passage. This
could be done by lowering the culvert level so thaatural streambed is formed in the base of
the culvert or by installing a baffle system toriese depth and slow flow through the culvert.
The culvert at transect 97 on the Balnagown is giogbimpassable but there is so little habitat
above it that it is unlikely to be cost effectiveitnprove it. Any future proposed road crossings
should be looked at carefully and Fishery Board@msgought to ensure that no new obstructions
to migration are created.

Culvert at T 97 on theBaInagown
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6.4 Conifer Afforestation

The Ministry of Agriculture Fisheries and Food @91l looked at afforestation as an impact on
salmon smolt production as part of a Salmon Adyisbwmmittee report. The main findings are
shown below.

‘Afforestation and land-drainage can adverselgetfthe hydrological characteristics of nursery
areas for young salmon by reducing water yieldngh®y patterns of stream run-off, causing
erosion and increasing sediment transport. Affati&s close to river banks can produce heavy
shading thus reducing production and possibly siffgacemperature regimes.

Reduced yields of water have been reported asut céonifer afforestation. The principle
mechanisms responsible appear to be increaseginaitn, and, more important, increased
evaporation from tree canopy. Losses of watereated to the area planted, planting density
and tree size. The Forestry Commission Scotlaguigelines suggest that such water losses
may amount to 2% of the total yields for the catehbfor every 10% afforested. Such losses
may be critical to those streams where flows aieadly restricted.

The extensive drainage works associated with affatien of moorland and bog may also cause
changes in the flood response of streams. Sudhadiaworks permit faster run-off of rainfall
thereby giving rise to increased peak flows inastie and more rapid changes in flow. Such
flash floods may cause serious erosion problents negultant loss of both bed and bank cover,
so essential to juvenile stocks. The drainage svodh increase significantly the transport of
sediment in the drainage channel. Road construtitiservice the afforested or improved land
may also increase the transport of sediment wndi sime as the exposed soil is stabilised.

Sediment yields are increased in the early stafjgmdorestry cycle and during clear felling.
Such increases have been measured in a numbdcbirents. When such sediment loads are
deposited, they blanket the stream bed, blockiegytavel, thereby preventing spawning or the
successful development of fish eggs and parr asarablucing the availability of food for fish.
Deposition of suspended material also causes cdiopaxf the gravel which reduces the flow of
well oxygenated water through it, thus affecting srvival of eggs and alevins.

One of the major effects of afforestation of uplanéas is that in some areas it exacerbates the
acidification of the streams draining such argaeniferous trees filter out and concentrate
atmospheric pollutants which are then washed dowmim onto the soil and into streams. Root
systems also take up calcium and magnesium, twleeahost important buffering elements, but
the impact of this latter process has yet to bentified.

These processes operate in areas of shallow, eeelhéd soils overlying slow-weathering rocks
such as granite. The acid conditions producedtimaypselves be toxic to salmon or result in
increased solubility of toxic metals such as altiann

The sensitivity of salmon to acid conditions vanieth life stage. Eggs are vulnerable but have
developed, in experimental conditions, at pH ~4fatching at this pH level may be
unsuccessful because the hatching enzyme prodydbe lembryo functions best in slightly
alkaline conditions and its action is blocked ifdaronditions. Older juveniles can tolerate acid
conditions more successfully than newly- hatchegooing fry because of the lower proportion of
gill area to body volume which makes it easier gntain the correct salt balance within the
body.
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Various practical measures have been suggesteaifeliorating the effects of afforestation on
the nursery areas of salmon waters. These aré@hliedin the Forestry Commission Scotland’s
‘Forests and Waters Guidelines’ and include suchsuees as modifying drainage and ploughing
technigues. Ameliorative techniques are also dsstito cater for roadworks both during their
construction and their maintenance, and adviceogigeed on minimising the adverse effects on

streams of harvesting the forest. However, thdajiries do not address the issue of the location
of forests.’

The map below shows the distribution and extemboifer afforestation in the Conon Catchment
in red.

Location of Conifer Plantation in the
Conon Catchment

10km squares

Based on digital =patial data licensed from the
Centre for E cology and Hydrology, ® CEH
@ Crown copyright .LCS88, MLURI 1993

Some of the areas most affected by forestry ity system are being restructured by
Strathconon Estate and are capable of supporShgstocks. The largest impacts are in the
Blackwater system. Several water courses whicim dheavily afforested catchments overlying
sensitive geology (see Section 5) have lost thighirdtocks. The extent of afforestation in these
catchments is such that large scale removal offgren the sensitive geology would be required
rather than restructuring around watercourses.
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The map below shows the distribution and extembaoifer afforestation in the Alness catchment
in red

Location of Conifer Plantation in
the Alness Catchment

10km squares

It can be seen that the Blackwater system and phtt® main Alness are heavily afforested.
Much of the forestry in the Blackwater system isren@cent planting which does comply with
the Forest and Water Guidelines. Whilst therehsaféer strip around much of the Blackwater,
there is considerable scope to improve habitatsinvthe riparian zone.

Most of the forestry above Loch Morie is ‘old stydantation which has seriously degraded the
fishery habitat within it. To restore these halsithis forestry requires significant restructuring
before restoration of riparian and instream habitah begin.
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The map below shows the distribution and exterboifer afforestation in the Allt Graad
catchment in red.

Location of Conifer Plantation in the
Allt Graad Catchment

10km squares

The extent of forestry in the Allt Graad below LdBlass has influenced the biology and
hydrology of the system. In recent years thereetimen a number of damaging spates in the Allt
Graad these spates have been associated witHdayslips when sections of afforested banks
have collapsed and washed into the river. Thdeshbanks without the root systems of native
grasses, shrubs and trees to hold them togethertd®an particularly vulnerable to erosion.

The effects of forestry have degraded some aretiedillt Graad catchment very significantly.

Perhaps the worst affected is Allt Calice. Thetpgmph below shows the extent of habitat
degradation (see habitat survey for detail).
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The map below shows the distribution and extemooifer afforestation in the Balnagown
catchment in red.

Location of Conifer Plantation in
the Balnagown Catchment

Bssed on digital spatis| dats licensed from the

Cantra for Ecalegy and Hyarology, ® CEH 10km squares
© Crown copyright LC 588, MLURI 1992

The map shows the enormous scale of afforestatitimei middle reaches of the Balnagown.
During habitat survey works in 1999 some watercesiis this area were found to be dry, despite
having clearly been significant streams in the.paste area around Loch Sheilah which was
historically important for sea trout is heavily@#sted.
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The map below shows the distribution of conifepedktation in the Sgitheach catchment in red.

Location of conifer plantation
in the Sgitheach catchment

od ondigials é i
i Lth 10km squares

The main affects of forestry in the Sgitheach cateht are likely to be on hydrology, and
sediment transfer. The acidification issues omttighbouring Blackwater are not likely to be as
significant in the Sgitheach catchment becaushefdss sensitive underlying geology (see
Section 5).
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The distribution and extent of conifer afforestatino the Newhall Burn catchment is shown in
red on the map below.

Location of Conifer Plantation in
the Newhall Burn Catchment

10km squares

The headwaters of the easternmost sub catchmetite dbiewhall Burn system are affected by
extensive afforestation. The underlying geologhkisly to result in effective buffering against
acidification. The other effects of afforestatimould be addressed by riparian management and
reducing sediment loads by preventing forestryriérge entering watercourses directly.

265



The map below shows the distribution and extermooifer afforestation in the Peffery Catchmentad.r

Location of Conifer Plantation in the
Peffery Catchment

10km squares

The riparian zone of the Peffery within the extgasionifer plantations on the southern slopes of
Ben Wyvis is partly protected by band of mixed wiaod. The forestry impacts are likely to be
associated with the hydrological effects of dramagd also a reduction in pH at high flows
because of the more sensitive geology underlyirgntist of the Peffery catchment.

266



6.5 Deforestation and cultural oligotrophication.

The loss of riparian woodland is a characteristithe upper catchments of many rivers in the
Highlands. This was largely caused by the clearafimative woodland for grazing in the™9
century and has been maintained by grazing prebguleer and sheep since.

This issue is recognised in the Ross & Cromarts{Haiodiversity Action Plan (sections 2.1 &
4.2). It has also been recognised by the SEPA Adsésory Group for the North Highland
region.
The consequences of this loss of riparian woodkeawe been;

» Aloss of biodiversity within and at the marginstioé woodland.

* Increased erosion of river banks leading to siitatind degradation of rivers

» Aloss of buffer habitat which filtered and slowdolwn water flow from surrounding
land. This increases pollution and flood risk.

* Increase in summer water temperatures becausekobiashading.

* Reduction in nutrient status of rivers becausadf lof leaves and invertebrates from the
riparian zone.

» Fragmentation of habitat and the loss of the nhtmaidor which connected habitats and
species.

Biodiversity benefits of restoration

All of the effects listed above can be reversedhsyrestoration of a strip of native woodland
along the banks of upper catchment rivers.

The biodiversity gains from such riparian woodlaestoration are disproportionately high
compared with the benefit of establishing nativedland away from watercourses.

The reason for this is that the long linear lermftthe woodland gives large areas of transition
between the woodland and the riverbank and bettfeewoodland and the surrounding land.
Each of these transitional zones on either sidbeofvoodland supports their own range of
habitats and species.

The connectivity provided by riparian woodland oees natural corridors which link habitats
throughout catchments.

In addition to these benefits the presence of iaparvoodland improves the water courses that
run through it and these benefits continue dowastreThe presence of riparian woodland
protects river banks from excessive erosion, flten off from surrounding land, reduces water
velocity and flooding, provides shade reducing semtamperatures, increases freshwater
productivity by introducing leaves and invertebsat@d provides bank side cover for fish.
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Hydrological effects described in 2002 SNH repartive Conon Valley.

FRemoval of the native forests is likely to have altered the hydrology of the upper catchments which
could have changed river flows and flooding of the lowland floodplain. The native forests would have
heen open structures creating efficient interceptors of rain, snow and mist. The potential evaporation
in these exposed areas would have been significant and so the likely evaporation losses would have
heen greater than at present with the moorland ground cover. The effect on river flows down the
catchment would have been a reduced volume of runoff, particularly in the summer season. Storm
runoff and flood flows in the early autumn period could also have been reduced as the drier soils
wetted up afier a dry summer period however it is unlikely that runoff from winter rainfall events has
changed significantly. Winter snow storage and snow melt could have been affected by the loss of
forest cover with the trees protecting the snow pack until & major warm front crossed the area
causing rapid snow melt, enhancing the downstream flood.

The other possible effect of removal of the forest is in accelerated soil erosion. The original tree
canopy would have provided protection from rainfall impact and the roots would have helped to bind
the soils together. Removal of the tree cover would have accelerated the erosion processes and
also reduced the soll water storage. This could have caused more rapid runoff and greater
downstream flood peaks.

The combined downstream effects of the deforestation in the headwater areas are therefore likely to
he complex and it is difficult to quantify the effects especially when other possible scenarios, such
as changing snowfall patterns or seasonality of flooding, are also considered.
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The map below shows in red areas of the Cononmyatsich would benefit most from riparian
habitat improvement works.

Priority areas for Conon Upland Riparian
Woodland restoration

10km squares

Based on digital spatisl dats licensed from the
Cenfre for Ecology and Hydrology, ® CEH .,
@ Crown copyright .LCS88, MLURI 19832
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The map below shows in red areas of the Alnessicant which would benefit most from
riparian habitat improvement works.

Priority areas for Alness Upland Riparian
Woodland restoration

Based on digital =patial data licensed fom the

Centre for E cology and Hydrology, @ CEH. 10km squares
® Crown copyright LCS28, MLURI 1933

The area of the Blackwater marked is largely owimgthe Forestry Commission Scotland and is
surrounded by deer fencing. This would greathucedthe cost of riparian restoration work in
this area.

The area above Loch Morie has potential for ripahiabitat improvement projects. The benefits
would be greatest at the top of this reach whezeitter gradient reduces and in the lower
reaches and lower tributaries, where riparian habéstoration would be beneficial following
restructuring of existing conifer woodland.
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6.6 River Regulation

The Ministry of Agriculture Fisheries and Food 198aked at river regulation and dams as an
impact on salmon smolt production as part of a 8alddvisory Committee report. The main
findings are shown below.

‘Dams frequently drown-out spawning and nurserasifer salmon as they are often constructed
in the headwater tributaries of rivers. Any renragnspawning and nursery ground upstream of
the impoundment is generally inaccessible to spagvfish unless a fish pass is incorporated; this
is rarely done as it is expensive and the recoethabitat may be small.

Regulation of streams downstream of a dam impdgeffisant changes in the habitat.

These include:-

(a) modified flow regime, particularly;

- removal of most flow fluctuations (e.g. spates) wkiee impoundment is not full;

- damping of flow fluctuations even when the impoueditris full and spilling;

- maintenance of a minimum flow by a compensatioea®st (which may be greater than
the natural drought flow);

- Considerable enhancement of low flows when requiatif hydro-electric generation
releases are being made.

(b) modified water quality, including:

- changes in the pattern of occurrence of low ant teqiperatures;

- reduction in turbidity by settlement in the reséryo

- changes in water chemistry due to storage;

- changes in water chemistry due to submerged misetates (e.g. mining waste);
- water of low temperature and low dissolved oxydendeep draw-off is used;

- changes in water due to diversions.

The reduction of spawning and nursery areas by mirgyvout and cutting-off represent a loss
that is difficult to replace. In some cases restuglschemes have been implemented as part of a
compensation package.

The modified flow regime can have a consideradiecefupon the upstream progress and
spawning of adult salmon, denying access to paintjood nursery streams. Lack of high
flows also reduces natural scouring of spawningejraLack of scouring can lead to siltation
and compaction of gravel. It also impairs theigbdf the main river to cleanse itself of debris
borne into it by side tributaries at times of sgéder in the tributaries. However in other ways
regulated streams may make very good nursery geouftde equable flow and temperature
regime encourages high production of rooted plamirtebrates and fish. For example, the
River Meavy downstream of Burrator Reservoir in Begupports some of the highest densities
of young salmon and trout in Great Britain. Irsthase, regular spilling of the dam in autumn
provides the flushing flows and the stimulus fouladnmigration.
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The modified water quality downstream of dams tassionally been blamed for poor stocks of
fish, but this is again usually linked with a faiuto stimulate adult immigration for spawning.

There is scope for regulated flows to be managedi¢ch a way that they enhance habitats for
juvenile salmon; however, if badly managed they imaye adverse effects.

Maintained production equivalent to highest natleagls can be achieved by optimising flow
conditions including:
-an appropriate compensation flow;

-use of reservoir surface water layers for releases

-appropriate time of spilling (or large artificialease) for gravel cleaning and salmon migration
and spawning.

' River Conon Hmuelectric Scheme

The location of hydro dams and water transferfién@onon system are shown on the map above.
A history of the development of the Conon Basin idycheme is included in Section 4. A
description of the regulated flows from the hydemr is included in Section 5.
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6.7Alien Animal species
Mink

At present SNH are developing a Species Action fiamink the draft priorities are set out
below;

» Eradicate mink from the Western Isles

»  Prevent colonisation of the mink-free area in NVd &lorth Highlands

* Prevent colonisation of the Northern Isles andrémeaining Hebridean islands that are currently
mink-free

* Maintain vigilance in the NW Highlands (where miaite currently thought to be spreading) and
initiate an immediate response to remove any lirgkmeported in this area

»  Within the established mink range, target key river catchments and designated sites for

mink management to protect internationally and nationally important populations of
vulnerable native species

0 Mink records from 3rd otter survey, 1991-94
®  Mink records since 1994

From the map above it can be seen that the CrorRattyregion is at the northern boundary for
mink distribution in Scotland. Collaboration beameSNH, District Fishery Boards, Trusts and
landowners would be required to contain the spofadink.
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American Signal Crayfish

At present SNH are developing a Species Action fiaNorth American Signal Crayfish the
draft priorities are set out below;

* Increase public awareness of North American sigraffish as an invasive species and the need
to prevent its spread.

¢ Assess the distribution and status of North Ameriignal crayfish populations in Scotland.

* Take practical action towards the eradication amt@mment of North American signal crayfish in
Scotland.

* Promote and enable a co-coordinated approach tdahe American signal crayfish issue in
Scotland and other parts of the UK.

Crayfish data 2007
* White-clawed crayfish records el
- Signal crayfish catchments hi
g N
B1od b0 4 1A A
o — e Hilometers

From the map above it can be seen that North Amer8ignal Crayfish are present in the Nairn
catchment. A collaborative project between SNH Ristiery Trusts in the Moray Firth Region
could be developed to monitor any spread of craydistside its present distribution.
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6.8 Agricultural Drainage and Siltation

The Ministry of Agriculture Fisheries and Food 198dked at agricultural drainage as an impact
on salmon smolt production as part of a Salmon #atyi Committee report. The main findings
are shown below.

‘Drainage of land for arable production and impmbggazing has been extensively practised by
providing underground pipes (‘land drains’) andidiage ditches, and by the dredging of main
channels to lower the water table. This has tfexebf increasing the speed of run-off so that the
peak flows are greater and the base-flow redu8edh these extremes are potentially damaging
for juvenile production.

Input of suspended solids as a result of farm westcan render gravel unsuitable for spawning
and incubation.

The post-war intensification of arable farming piees has tended to increase the likelihood of
serious soil erosion. For example, modern crofepa often leave land vulnerable to erosion
during the autumn and winter, when peak rainfadiuns. This results in increased soil erosion to
watercourses, particularly where the land gradesteep or where low-lying land is prone to
flooding during this period.

Access to the stream bank by grazing livestockcearse damage by destruction of bankside
vegetation and breakdown of banks, allowing a dsrable input of soil material into the water.
In severe cases the banks may be destroyed, lefdoogsiderable channel widening and
shallowing and a very high input of suspended solid

Channelisation for land drainage and flood allésraenerally involves straightening and
deepening the channel. This results in removatwéh of the habitat diversity and in particular
shallow areas important for salmon parr and muelivaphg gravel. Considerable damage has
been done in the past, from which recovery has blsmn Publication of the ‘Rivers and
wildlife handbook’ by the RSPB and RSNC in 1984 whmmajor assistance.

Bankside cover can be important to juvenile salinasmall shallow streams. Clearing of such
cover, either intentionally or by allowing intensigrazing, can significantly reduce the carrying
capacity. On the other hand, domination of thekbday coniferous plantations can reduce light
penetration and thus primary productivity, redudisf production. It also greatly restricts the
more valuable community of bankside vegetation.

New drainage schemes are now less numerous anlikitly that some existing schemes,
particularly in rural and upland areas, will slowdgteriorate. It is however important that the
criteria for the maintenance of such capital screst®uld now be reconsidered. Natural
recovery from unsympathetic channelisation is dbotvdoes occur, but improved awareness by
river and estate managers should ensure thatdesage is done in the future.

Input of silt from arable farming can be controllegleaving uncultivated areas (ideally several
metres wide) alongside the stream and any feeitbeitdries. This also satisfies the requirement
for bankside cover. Further, avoiding access Ilijecia intensively grazed areas (except for
limited drink areas) can prevent damage to banksigetation and to banks themselves.’
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The catchments most heavily impacted by agriculan@inage and siltation are to the lower
lying east of the region. Of these the most hgamibacted are the Newhall Burn, the Peffery
and several of the smaller coastal burns.

The map below shows the extent of arable farmirtgenrNewhall Burn catchment.

Location of Arable Land-use
in the Newhall Burn Catchment

Based on digital spatial data licensed from the
Centre for £ cology and Hydrelogy, ® CEH
© Crown copyright .LCS88 MLURI 1993

10km squares

A 2001 habitat survey of the Newhall Burn identifiggricultural siltation as a significant impact
on the system.

Newhall Burn siltation

35

9% siltation

Z - 1 =

Newhall Bum ~ Kinbeachie Burn  Ballycherry Bum  Allt Dynie Allt Mhadaidh ~ Braelangwell Burn  Allt Dubhach  Ballyskelly Bum

The chart above shows the high percentage ofisiitat the Newhall and Kinbeachie burns
which flow through arable land compared with otherns in the catchment.
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The map below shows in red the extent and disiohuf arable land-use in the Peffery
catchment

Location of arable land-use in
the Peffery Catchment

10km squares

The extent of intensive agriculture in the middlaches of the Peffery can be seen from the map
above. This middle section of the Peffery has Bagher degraded by channel straightening and
dredging works which have removed much of the mhubstrate, channels form and habitat
diversity from a river which was once an importaatsery for sea trout.
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6.9 Predation

The seal management areas described in the MordlyIéal Management Plan (see Section 5.1)
are mapped in red below.

A
’ Management Area

Salmon sweep netting station
Salmon stake netting station
Seal pupping sites
@ Confirmed common
@ Possible common
=As==Confirmed grey

25 5 7.5 10 Kilometres @
1
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6.10 Trout Stocking
In addition to the biosecurity risks describedha previous chapter there are genetic risks

associated with the stocking of trout and othecigse The Wild Trout Trust has recently agreed
a position statement on trout stocking which isosgtbelow.

Wild Trout Trust — Position statement on supplemenary stocking

Summary

The native and wild trout of the UK and Ireland areimportant part of our natural heritage.
The Wild Trout Trust believes that careful managetheod land and river habitats can sustain
wild trout populations in rivers, streams and carnee stillwaters across much of the UK and
Ireland at levels that will support sensitive fighpressures. Where degradation or loss of
habitat has limited populations of wild trout weagnise that some stocking, using identifiable
fish of appropriate size, might be required (idet#imporarily) to meet social and economic
objectives. Where stocking is considered necegsasystain a fishery, we recommend nativie

and wild trout populations are protected by usipgexautionary stocking policy, based upor

the use of fish that are derived from local. nabveodstock whenever that is possible or u

Introduction

The Wild Trout Trust (WTT) is a charity dedicatezithe conservation of wild trout in
Britain and Ireland through protection and resiorabf habitat and to habitat restoration
as a means of creating fisheries with no or minirahnce on stocking farmed fish. This
statement is intended to describe the Trust's osdn stocking and the support offered
to fishery owners, clubs and managers in the UKlexldnd.

Studies and descriptions of the impact of stockingvild brown and sea trout have been

undertaken and debated for many years. For exarHpley Plunkett Greene described
the impact of stocking on the Bourne and Test iB5]®leading for fishery managers to
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turn their attentions to better habitat managennatiter than introduce stock fish. The
debate was revived in 2003 by the publication ef Bmvironment Agency (for England
and Wales) National Trout & Grayling Strategyww.environment-agency.gov.uk/fish
This document seeks to introduce measures to pratkebbrown trout populations from
the potentially detrimental effects of stocking.

Much of the ensuing debate has centred on the igangiacts on wild trout populations
due to interbreeding with farmed trout. The WTTidees that this should be considered
with other impacts upon wild trout populations swshhabitat degradation and diffuse
pollution because all of them can limit wild trgpdpulations and lead to pressures for
stocking. The expectations of anglers play a ioleletermining stocking levels but
increased recruitment within wild populations coalise or solve the difficulties.

Definitions

As a result of increasing human interference withutt populations there are trout in
rivers and stillwaters in the UK and Ireland theddally can be defined asnative trouf
wild trout andfarmed trout

The WTT recognises a native trout as a fish thahésproduct of natural reproduction
between fish drawn from a population that doesmadude artificially introduced genes.

Native troutpopulations are not static, new genes reach thesagh natural invasion by

trout migrating (without human interference) frother native populations. The capacity
of trout to adopt an anadromous life cycle is a jast of this natural invasion process; it
is likely to have been the basis for the invasibtraut into rivers and stillwaters in much
of the UK and Ireland after the last ice age. Theagve populations are identifiable
through genetic markers; they represent populatibasare of particular importance to
fishery managers and conservationists.

The termwild trout includes all native trout as defined abpbut also any trout that are
the result of natural spawning. Fish that are tteelypct of hybridisation between native
trout and artificially introduced strains are wittbut, as are the product of natural
reproduction within wholly introduced trout popudats.

This definition acknowledges the extent to whicbhcks have been managed through
artificial introductions and breeding over the 1a80+ years. Such populations are the
focus of the WTT’s habitat restoration activitidsyt the conservation of the more
narrowly defined nativarout will be given priority wherever they are falmor their
presence is suspected. (This is in keeping witifld Trout Trust’'s name and its main
aim of supporting the natural reproduction of troutivers and streams so as to produce
sustainable wild populations.)
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Farmed troutare defined as trout whose production is manageectty by human
interference. Just as there are variations in xené to which wild populations also are
native, so there is a range of rearing methodsyanétic sourcing in farmedout.

For example, trout fry derived from eggs strippeahf wild trout or even native trout
broodstock, or which emerge from an incubation boectly into their parents’ natal
river are farmed trout because they are not thdtres natural spawning. However such
interventions might also be described as the stgckf hatchery reared ova. At the other
end of the rearing and genetic continuum is theafisgon-native selectively bred trout
reared to maturity in an intensive system. Sudh filey an important part in sustaining
some fisheries: they are particularly importantite many stillwater fisheries that lack
any spawning capacity. However, their introductiomo rivers and stillwaters that
contain wild trout and/or native trout populatiaashot without risks, some of which are
described below.

Stocking

Trout fisheries in the British Isles range fromghdotally reliant on wild trout to those
with a mixture of wild trout and farmed trout, tlugh to those totally reliant on farmed
trout.

There are three main reasons for stocking:

» Restoration — the reintroduction of fish to waténmat have lost their populations
because of pollution or habitat degradation (aftggrovement of the water quality or
habitat).

* Mitigation — the introduction of fish to compensdtg a long-term or permanent
impact upon the population, for example, wherera das flooded spawning habitat.

* Enhancement — the introduction of fish to increasglers’ catches. This can range
from a few fish to supplement the wild populatiGmsupporting an entire fishery.

Trout can be introduced at different life-stageynt fertilised-egg to adult fish.

Generally restoration and mitigation stocking uadyelife-stages; enhancement stocking
involves adult fish. The popular deep substratelation boxes (‘trout Jacuzzis’) can be
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regarded as a form of mitigation-stocking wherekla¢ spawning habitat has been
identified as inhibiting natural breeding.

Stocking is important to sustain many trout fisherbut it is important that, where wild
trout exist, they are protected from the impadntbducing farmed trout

Genetic Impacts

Native wild brown trout are genetically diversehel are found in many forms, varying

according to their ancestry and adaptation to looatitions. Different forms of trout can

be separated geographically or they can co-exegarated by specific spawning or
feeding behaviours: this is illustrated by the gts&ence of sonaghan, gillaroo and ferox
trout in Lough Melvin.

“British and Irish trout populations form a geographical mosaic derived from one or more of at least six lineages
that evolved separately during the last Ice Age then colonised after the retreat of the ice about 14,000 years ago.
Since then populations have diverged further through natural selection and random genetic changes” (Ferguson,
2006)

Farmed trout differ from wild trout because they&oeen domesticated in culture, often
over many generations. The original choice of Hebock, artificial selection and the

relaxation of natural selection mean that, compavritlal wild trout, the farmed trout both

look and behave differently. farmed trout havefeddnt learning opportunities, in

feeding and avoiding predators for example thatld/dae detrimental to the process of
natural selection.

Damage to wild trout populations occur when farrtredt and wild trout interbreed and
the offspring breed with the wild population in sequent generations. The hybrids have
a lower survival rate and reproductive success thia fish; this results in reduced
numbers of fish in the population.

As most stocking involves a small number of farmgrdins, breeding of farmed fish with
wild trout results in potential genetic homogenmatof wild populations. The result
could be the loss of local adaptations and loss/efall genetic adaptability; this is likely
to be important if brown trout are to maintain thaibility to adapt to changing
environmental conditions such as global warming e diseases.

Local adaptations that are important for survivaparticular waters often are based on a
relatively small number of genes. Adaptations saslthe precise timing of spawning
and emergence from the gravel, or the timing anectdon of migration can occur within

a few generations. Such behaviour often differoragnwild trout populations: it is
important that this is not disrupted.
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In the United States, many unique forms of wildveatainbow trout and cutthroat trou|t
have been lost or damaged by stocking with donasticfarm-reared rainbow trout,
Similarly populations of migratory fish such asedtead and pacific salmon have been Ipst
or damaged by the introduction of fish from hateébemwhere the selection of broodstock did
not take account of the different forms of eacltigsewith different run timings, spawning
timings and spawning locations: all highly heritalitaits. (Benkhe, 2002)

The conservation of biodiversity was addresseth@iRio Earth Summit in 1992. It was
recognised that species such as trout were gelietdigerse and it was important to
conserve this diversity rather than simply at thecges level. In the United States, the
Endangered Species Act has led to the recognifioevolutionarily significant units’ or
‘distinct population segments’ to allow appropria@nagement of the different forms
within a species. In the British Isles there isrently insufficient knowledge of the
genetic diversity of wild trout to follow the US mel, and a precautionary approach
should be adopted to protect our wild fish.

This is reflected in the proposal in the latestsseassment of the UK’s Biodiversity
Action Plan that wild trout should be designatec apecies requiring further research.

“The total diversity of a species would be sigrafidly diminished if these life history forms
were lost. The greater the range of diversity,dheater are the options for a species’
continued existence and evolution into the futwé & exposed to changing environments
(Benkhe 2002)
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Has the damage already been done?

In some parts of the British Isles stocking of fadrfish has been undertaken for mg
decades, and it has been argued that this will Hasldo widespread decline in native geng
diversity. There is no evidence of a widespreadime and stocking with farmed brown tro
has a lesser genetic impact on wild populationsthaght be expected for many reaso
mostly associated with the domesticated naturepoat survival of farmed fish. Howeve
there is evidence that interbreeding does occug. (. the River Dove, Derbyshire) and t
more stocking is carried out, the greater the ikebd of detrimental genetic chang
occurring. In addition, stocking can result in @duction in fitness of a wild population due
the low fitness of hybrids but without causing #igant detectable genetic changsg

(Ferguson, 2006)

Protection of Wild Trout

Stocking

Any decision to stock should be arrived at afteeftd and continual assessment of the
reasons for wishing to stock. If wild trout prodoct is low, the reasons should be
explored and addressed. Commonly one or moredtatmhstraints may be limiting the

production of wild trout The WTT and its conservation partners can assigt w

identification of problems and suggesting remedies.

Supportive breeding

Supportive breeding is the production of trout atdmeries using wild local broodstock

caught annually from the water system to be stack@éthilst this may seem to be an

attractive option, because the stock fish are bpinduced from a native gene pool, there
are pitfalls:

- Knowledge of the genetic population structurghie@ water concerned is required
before supportive breeding is undertaken. In segstems there may be different
populations of trout isolated from each other bffedénces in spawning time or
location. Mixing of these stocks could lead toredkdown of the natural population
structure and loss of local adaptations.

- To prevent inbreeding, 25 or more of pairs of fshould be used for broodstock.
This may represent a significant proportion of tireeding population in some
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systems and the loss of natural production reguftiom the removal of broodstock
should be considered against the gain from hatateanyng.

- Fish produced can have reduced survival and degtive success compared to
wild fish.

If these pitfalls can be overcome, supportive bireganay represent the best available
technique to sustain wild trout fisheries whereuratreproduction is severely hampered
by problems such as chronic abstraction, widespiesghsitive land use, or entrenched
policy positions.

Non-breeding trout

If stocking is necessary to sustain a fishery ampertive breeding is not a viable option,
the WTT recommends that non-breeding trout (allgkntriploids) are used as stock
fish. These are sterile and cannot interbreed witl fish. Triploids are produced by
heat or pressure treating trout eggs to produbenith three sets of chromosomes, rather
than the usual two. Most farmed rainbow trout letocinto stillwater fisheries are
triploid.

Except in the very rare locations where wild ramwbwout populations exist in the UK

and Ireland, the WTT does not have a policy prefeseon the use of sterile brown trout
in favour of sterile rainbow trout. Assuming thaetprocess of creating triploids from
diploid eggs has been effective, neither specidiscamntribute to the gene pool of wild

trout. However, since competition between wild aberile brown and rainbow trout is

poorly understood, the same precautionary prindipdé guides our position on stocking
also suggests that sterile brown trout should lexl us preference to sterile rainbows
where wild trout are present.
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Are Triploids Genetically Modified?

The common view of a Genetically Modified Organ{&MO) is that it is an organism thg
has been the subject of genetic engineering; thait ihas had its genetic material altere
usually by recombinant DNA technology. That tegheiinvolves the combination of DN
from different sources, in a test-tube, to creat@eav gene that is then inserted into
organism causing it to express new or altered $aitThe key point is that new geng
material is introduced. Historically, the term GM@cluded organisms produced by cros
breeding but with the advent of DNA technology tiwen has become synonymous w
‘genetically engineered organism’.

WTT’s opinion is that triploid trout should not beewed as GMOs as they do not have 3
genetic material introduced from other organismssiall their own. A triploid has an extr
set of the same chromosomes it would have as aidlighdeed, triploid trout can and d
occur at low levels in the wild. The process ofuicidg triploidy by heat or by pressure at tl
egg stage is an intervention by man: the changddcdbe fairly described as genetic, b
classing it as genetic engineering as defined alimwasleading.
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Stock level management

If stocking is carried out, careful consideratitrosld be given to the number and size of
fish introduced. In addition to genetic impacte tntroduction of farmed trout has more
immediate impacts upon wild trothirough competition for territory and predation opo
juveniles.

If fish are being introduced to support catcheg, size of fish introduced should not
exceed the usual size of an adult wild trout anthivers introduced should typically
result in no more than around 2 — 3 adult fishJ¥¥m? of water surface area (including
wild fish already present). In order to reduceéwedural and ecological impacts from
the introduction of farmed trout it is best to #tdittle and often throughout the angling
season, taking account of the numbers of fish Iséede

If smaller fish are being stocked, the numbers od wout present at each life-stage
relative to the available habitat should be correideFor example, if spawning habitat is
good but lack of juvenile habitat is restricting thopulation, there is no point stocking
any juvenile fish as they will compete with exisfiwild juveniles for limited habitat. In
this situation there is a case for stocking adsh to support catches whilst the lack of
juvenile habitat is addressed with a view to phgsiut stocking once the habitat
restriction has been removed.

If spawning habitat is restricting the populatibiere may be a case for introducing eggs
(via an incubation box) or fry, whilst working tmprove spawning habitat.
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Introduced fish should be non-breeding triploids tbose produced by supportive
breeding (see below). It is important to rementbet introduced fish of any size will
occupy habitat that could be used by wild fish; fingt option should be to maximise
wild production and use introduced fish only td dihoccupied space.

Targeted harvesting

It is known that stocked adult farmed trout hawesgy poor survival rate during their first
winter in the wild; non-breeding triploids have lgistly higher rate of survival than
fertile fish. It is sensible to encourage anglessharvest (only) the stocked fish,
particularly towards the end of the season. Thisloe done if farmed trout are marked
to distinguish them fromwild trout by fin clipping or dye-marking. Encouraging the
harvesting of farmed trout and catch-and releaseildftrout will also reduce the genetic
impact on wild trout where non-breeding stock fish unavailable.

The catchment is crucial

It is essential that efforts and resources areetathon addressing the catchment scale
issues that affect habitat and water quality. THETVeldvocates a comprehensive
approach to fisheries-management that works towthedfint objectives of sustainable
populations of trout whilst delivering gains to tieersity. Local habitat restoration
projects associated with sustainable landuseigimaut catchments can deliver
substantial improvements to the welfare of wildutrand many associated species and
habitats. The WTT will work with new and existingers trusts to deliver these benefits.
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Conclusion

The UK and Ireland’s native trout populations reygr@ an important part of these
countries’ natural heritage, in addition to beimgportant biological indicators and
valuable resources.

The WTT advocates the use of sustainable river land management and habitat
restoration to promote natural production of wildut and the associated gains in
biodiversity. It is vital that fisheries’ interestsceive appropriate technical, practical and
financial assistance from statutory authorities ahdritable organisations such as the
WTT to achieve sustainable fisheries- management.

The WTT recognises that some fisheries may not ygwlhe able sustain viable
populations of wild trout and they may have to rely some form of supplementary
stocking to support angling. However, before angclehg is undertaken the WTT
recommends that fisheries managers should evaluaiteindividual stocking policies in

terms of carrying capacities, and to identify aagtrictions that may be limiting natural
production of wild troutIn partnership with other stakeholders, fishenemagers also

should seek to influence catchment-wide issuesdtfatt the environment that wild trout
need to thrive.

In order to help fishery managers and communityugsoin the UK and Ireland to
understand, evaluate and implement the full rarfghabitat management options the
WTT will maintain an advisory, practical, technicahd financial service available to
everyone working to create and manage habitatsifdrtrout.

If stocking is required for maintenance or recovefya fishery where wild trout are
present the WTT believes that the use of fertilen&d troutpresents potential risks to
both the genetic integrity and fitness of wild tréespecially native troypopulations.

In instances where stocking can be demonstratad appropriate management action

WTT recommends the adoption of the precautionaincjpie of using of all-female

sterile triploid trout unless a proven supportivedaling programme is possible.

Where stocking with egg-boxes is appropriate (thatvhere all other habitat restrictions
have been removed but limited recruitment remaith®, WTT recommends the use of
triploid eggs or those obtained from local broodkto

The WTT acknowledges that in some exceptional onstances, such as severe pollution
incidents, there would be a justifiable need fataeation-stocking using farmed diploid
fish. This should be undertaken only if it is imgtieal for natural re-colonisation and
would ideally involve sourcing of broodstock fronitlwn the catchment.
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These precautionary actions are necessary bedareeis insufficient information on the
nature and extent of wild trout in the UK and Ireda WTT would support further efforts
to identify the full extent of genetically differepopulations of wild trout in the United
Kingdom and Ireland. The WTT will support appropeiaesearch into the understanding
of wild trout and native trout through dedicatedding.

In delivering its objectives the WTT welcomes ogpaities to work with public and
private partners on wild trout conservation pragect
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SEPA Water Framework Directive Characterisation

As part of the development of the water framewarkaive SEPA have characterised water

bodies into the following categories:

la — At Risk

1b — At Risk (probably)
2a — Not at Risk (probably)

2b — Not at Risk

The water bodies of the Cromarty Firth region, it PA classifications and pressures leading
to characterisation are shown in the tables below.

1 Name
20130 River Carron - sea to Allac River
20131 Abhainn a Ghlinne Mhoir River
20131 Abhainn a Ghlinne Mhoir River
20131 Abhainn a Ghlinne Mhoir River
20132 Allt Feur-lochain River
20133 Alit a Ghlinne River
20134 Black Water River
20135 Garbh Allt / Salachie Burn River

20136 Water of Glencalvie River
20137 Alladale River River
20139 Fearn Canal River

20139 Fearn Canal River
20139 Fearn Canal River
20139 Fearn Canal River

20140 Garrick Burn River
20141 Balnagown River River
20142 Polio Burn River
20142 Pollo Burn River
20142 Pollo Burn River
20142 Pollo Burn River
20142 Pollo Burn River
20142 Pollo Burn River

20143 Rosskeen Buin - Cromarty River
2 143 Rosskeen Burn - Cromarty River
20143 Rosskeen Burn - Cromarty River
20144 Rosskeen Burn - Tomich t River
20144 Rosskeen Burn - Tomich t River
20144 Rosskeen Burn - Tomich t River

20146 River Skitheach River
20147 River Peffery River
20147 River Peffery River
20147 River Peffery River
20147 River Peffery River
20147 River Peffery River

20148 Ussie Burn - sea to Loch L River
20148 Ussie Burn - sea to Loch L River
20148 Ussie Burn - sea to Loch L River
20148 Ussie Burn - sea to Loch L River
20148 Ussie Burn - sea to Loch L River
20149 Ussie Burn - Loch Ussie tc River

20150 Newhall Burn River
20150 Newhall Burn River
20150 Newhall Burn River
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19823
26828
26828
26828
2863
7144
29635
10180
20513
11622
13026
13026
13026
13026
6107
24814
17636
17636
17636
17636
17636
17636
2551
2551
2551
6449
6449
6449
22853
16050
16050
16050
16050
16050
5158
5158
5158
5158
5158
992
14421
14421
14421

Categol Artific Mod Length (r Catchme Catchment Name

14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal
14 Cromarty Coastal

reportine Pressure Description
13 River Carron (Sutherland) 2b
13 River Carron (Sutherland) 1a
13 River Carron (Sutherland) 1a
13 River Carron (Sutherland) 1a
13 River Carron (Sutherland) 2b
13 River Carron (Sutherland) 2b
13 River Carron (Sutherland) 1b
13 River Carron (Sutherland) 2b
13 River Carron (Sutherland) 1b
13 River Carron (Sutherland) 2b

la
la
la
la
1b

.2a

la
la
la
la
la
la
la
la
1a
ib
1b
ib
2b
ib
ib
b
ib
1b
1b
1b
1b
ib
ib
2b
1a
la
la

Morphological Alterations
Flow Regulation
Abstraction

Morphological Alterations
Morphological Alterations

Paint Source Pollution
Diffuse Source Pollution
Morphological Alterations
Diffuse Source Pollution
Morphological Alterations
Morphological Alterations
Morphological Alterations
Diffuse Source Pollution
Diffuse Source Pollution
Flow Regulation

Flow Regulation

Flow Regulation
Morphological Alterations
Diffuse Source Pollution
Diffuse Source Pollution
Morphological Alterations
Diffuse Source Pallution
Flow Regulation

Morphological Alterations
Paint Source Pollution
Diffuse Source Pollution
Morphological Alterations
Flow Regulation

Flow Regulation
Morphological Alterations
Morphological Alterations
Diffuse Source Pollution
Flow Regulation

Morphological Alterations
Diffuse Source Pollution
Diffuse Source Pollution

Industry Sector Description

Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity

Purpose

Forestry, logging and related service activities

Sewage disposal activities
Manufacturing

Growing of crops; market gardening; horticulture

Manufacturing
Agriculture, Hunting and Forestry

Primary

Y

¥
Y

Growing of crops combined with farming of animals (1Y

Growing of crops combined with farming of animals

Manufacturing

Collection, purification and distribution of water
Recreational, cultural and sporting activities
Collection, purification and distribution of water

Growing of crops combined with farming of animals

Agriculture, Hunting and Forestry
Manufacturing

Y

Y

Y

Growing of crops combined with farming of animals (1Y

Refuse disposal activities

Collection, purification and distribution of water

Forestry, logging and related service activities

Sewage disposal activities

Production and distribution of electricity

Y
¥

Y

Urban Development
Growing of crops combined with farming of animals (1Y

Forestry, logging and related service activities

Growing of crops combined with farming of animals

Collection, purification and distribution of water

Y
Y

¥

Y

Growing of crops combined with farming of animals (1Y
¥

Sewage disposal activities
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20168 River Bran - Loch Luichart River
20168 River Bran - Loch Luichart River

20171 Abhainn Dubh River

20174 River Orrin - Conon conflt River

20175 River Orrin - Orrin Reservi River

20177 Allt Goibhre River
20180 Black Water - Loch Garve River

20182 Abhainn &' Gharbhrain ~ River

20186 Abhainn Srath Rannoch  River

20192 River Meia - Inverchoran { River

20151 Rosemarkie Burn River
20152 Roskill Burn River
20152 Roskill Burn River
20152 Roskill Burn River
20152 Roskill Burn River
20153 Killen Burn River
20153 Killen Burn River
20153 Killen Burn River
20153 Killen Burn River

20154 Big Burn (Munlochy) River
20154 Big Burn (Munlochy) River
20154 Big Burn (Munlochy) River

20155 Allanglach Burn River
100107 Loch Eye Lake
100107 Loch Eye Lake
100139 Loch Ussie Lake
100139 Loch Ussie Lake
100139 Loch Ussie Lake

20156 Alness River - Cromarty Fi River
20157 Alness River - Strone to LtRiver
20158 Abhainn na Glasa - Loch MRiver

20159 Black Water River
20160 Allt na Seasgaich River
100111 Loch Morie Lake
100111 Loch Morie Lake

20161 River Glass - Cromarty Fir River
20162 River Glass - Redburn to L River
20162 River Glass - Redburn to L River
20162 River Glass - Redburn to L River
20162 River Glass - Redburn to L River
20163 Abhainn Beinn nan Eun - | River

20164 Allt nan Caorach River
100115 Loch Glass Lake
100115 Loch Glass Lake

20165 River Conon - Cromarty Fi River
20165 River Conon - Cromarty Fi River
20165 River Conon - Cromarty Fi River
20166 River Conon - Orrin conflL River
20166 River Conon - Orrin confl River
20166 River Conon - Orrin confl River
20167 River Conon - Loch Achon River
20167 River Conon - Loch Achon River
20167 River Conon - Loch Achon River
20168 River Bran - Loch Luichart River

20168 River Bran - Loch Luichart River

20169 River Bran - Loch Achanal River
20170 Abhainn Loch &' Chroisg  River

20172 Logie Burn - Cromarty Firl River
20172 Logie Burn - Cromarty Firl River
20173 Logie Burn - Muir of Ord t River
20173 Logie Burn - Muir of Ord t River
20173 Logie Burn - Muir of Ord t River
20173 Logie Burn - Muir of Ord t River

20174 River Orrin - Conon conflL River
20174 River Orrin - Conon conflt River
20174 River Orrin - Conon conflt River
20174 River Orrin - Conon conflu River
20174 River Orrin - Conon conflL River

20176 River Orrin - upper catchn River

20180 Black Water - Loch Garve River

20183 Rogie Burn River
20183 Rogie Burn River
20183 Rogie Burn River
20184 Allt a' Mhuilinn River
20184 Allt &' Mhuilinn River

20185 Alit a' Gharbh Bhaid River

20186 Abhainn Srath Rannoch ~ River
20186 Abhainn Srath Rannoch ~ River
20187 Abhainn Srath a' Bhathaic River
20187 Abhainn Srath a' Bhathaic River
20188 Allt Tom nan Muc River
20188 Alit Tom nan Muc River
20189 Abhainn an Torrain Duibh River
20189 Abhainn an Torrain Duibh River
20190 River Meig - Conon conflu River
20190 River Meig - Conon conflu River
20190 River Meig - Conon conflu River
20191 River Meig - Loch Meig to River
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5982 14 Cromarty Coastal

10420 14 Cromarty Coastal
10420 14 Cromarty Coastal
10420 14 Cromarty Coastal
10420 14 Cromarty Coastal
11171 14 Cromarty Coastal
11171 14 Cromarty Coastal
11171 14 Cromarty Coastal
11171 14 Cromarty Coastal

7796 14 Cromarty Coastal
7796 14 Cromarty Coastal
7796 14 Cromarty Coastal
6164 14 Cromarty Coastal

n/a 14 Cromarty Coastal
n/a 14 Cromarty Coastal
n/a 14 Cromarty Coastal
nfa 14 Cromarty Coastal
n/a 14 Cromarty Coastal
14437 15 River Alness

3767 15 River Alness

20531 15 River Alness
15682 15 River Alness
7760 15 River Alness
n/a 15 River Alness
nfa 15 River Alness

8409 16 River Glass
4657 16 River Glass
4657 16 River Glass
4657 16 River Glass
4657 16 River Glass

10911 16 River Glass
13314 16 River Glass
nfa 16 River Glass
nfa 16 River Glass

4467 17 River Conon
4467 17 River Conon
4467 17 River Conon
7654 17 River Conon
7654 17 River Conon
7654 17 River Conon
5738 17 River Conon
5738 17 River Conon
5738 17 River Conon
5102 17 River Conon

2b

1b Morphological Alterations
ib Diffuse Source Pollution
1b Morphological Alterations
1b Morphological Alterations
1a Morphological Alterations
la Diffuse Source Pollution
1a Morphological Alterations
la Point Source Pollution

1b Morphological Alterations
ib Diffuse Source Pollution
1b Morphological Alterations
1b Morphological Alterations
la Diffuse Source Pollution
1a Morphological Alterations
la Morphological Alterations
la Flow Regulation

1a Diffuse Source Pollution
2b

2b

2b

2b

2b

la Morphological Alterations
la Flow Regulation

ib Abstraction

la Morphological Alterations
la Abstraction

la Abstraction

la Flow Regulation

2b

2b

la Morphological Alterations
la Flow Regulation

1b Flow Regulation

1b Diffuse Source Poliution
1b Diffuse Source Pollution
1b Morphological Alterations
1b Flow Regulation

1b Morphological Alterations
1a Morphological Alterations
1a Flow Regulation

la Abstraction

la Morphological Alterations
Abstraction

Morphological Alterations
Flow Regulation

Morphological Alterations
Morphological Alterations

Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity

Growing of crops combined with farming of animals (1Y
Growing of crops combined with farming of animals
Forestry, logging and related service activities

Flood defence
Forestry, logging and related service activities Y
Growing of crops combined with farming of animals
Growing of crops combined with farming of animals
Sewage disposal activities Y
Growing of crops combined with farming of animals (1Y
Growing of crops combined with farming of animals (1Y
Forestry, logging and related service activities

Y
Recreational, cultural and sporting activities Y
Recreational, cultural and sporting activities
Recreational, cultural and sporting activities Y
Collection, purification and distribution of water Y

Agriculture, Hunting and Forestry

Recreational, cultural and sporting activities Y
Operation of fish hatcheries and fish farms Y
Collection, purification and distribution of water
Collection, purification and distribution of water

Collection, purification and distribution of water Y
Production and distribution of electricity
Collection, purification and distribution of water Y

Collection, purification and distribution of water
Collection, purification and distribution of water
Production and distribution of electricity
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Land Draing Y

Land Draing Y
Production and distribution of electricity Y
Production and distribution of electricity Y

Growing of crops combined with farming « Land Reclama
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
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5102 17 River Conon la
5102 17 River Conon 1a
5102 17 River Conon la
16428 17 River Conon 2a
1532 17 River Conon 2a
8758 17 River Conon 2a
3730 17 River Conon 1b
3730 17 River Conon 1b
8127 17 River Conon ib
8127 17 River Conon ib
8127 17 River Conon ib
8127 17 River Conon ib
15070 17 River Conon la
15070 17 River Conon 1a
15070 17 River Conon 1a
15070 17 River Conon la
15070 17 River Conon 1a
15070 17 River Conon la
2262 17 River Conon 2a
24549 17 River Conon 2a
15248 17 River Conon la
9533 17 River Conon 1b
9533 17 River Conon 1b
19350 17 River Conon 2a
8640 17 River Conon 1b
8640 17 River Conon 1b
8640 17 River Conon 1b
6881 17 River Conon 1b
6881 17 River Conon 1b
6134 17 River Conon ib
14925 17 River Conon 1b
14925 17 River Conon ib
14925 17 River Conon ib
6015 17 River Conon 1a
6015 17 River Conon la
5093 17 River Conon la
5093 17 River Conon la
10222 17 River Conon 1b
10222 17 River Conon 1b
2473 17 River Conon la
2473 17 River Conon la
2473 17 River Conon la
15114 17 River Conon 2a
1739 17 River Conon 2a

Morphological Alterations
Morphological Alterations
Point Source Pollution
Morphological Alterations
Point Source Pollution
Morphological Alterations
Point Source Pollution

Growing of crops combined with farming of animals

Sewage disposal activities

Manufacture of food products, beverages and tobacco Y
Manufacture of food products, beverages and tobacco Y
Manufacture of food products, beverages and tobacco

Manufacture of food products, beverages and tobacco Y

Morphological Alterations  Production and distribution of electricity h
Abstraction Operation of fish hatcheries and fish farms Y
Morphological Alterations ~ Other mining and quarrying Y
Abstraction Production and distribution of electricity Y
Flow Regulation Production and distribution of electricity Y
Abstraction Production and distribution of electricity

Abstraction Production and distribution of electricity Y.
Flow Regulation Production and distribution of electricity Y
Morphological Alterations  Forestry, logging and related service activities
Morphological Alterations  Forestry, logging and related service activities Y
Diffuse Source Pollution Forestry, logging and related service activities Y
Abstraction Production and distribution of electricity

Morphological Alterations  Forestry, logging and related service activities Y
Flow Regulation Collection, purification and distribution of water Y
Morphological Alterations ~ Forestry, logging and related service activities Y
Morphological Alterations  Production and distribution of electricity X
Flow Regulation Production and distribution of electricity Y
Morphological Alterations  Forestry, logging and related service activities

Flow Regulation Production and distribution of electricity y.
Abstraction Production and distribution of electricity ¥
Morphological Alterations  Production and distribution of electricity Y
Flow Regulation Production and distribution of electricity ¥
Flow Regulation Production and distribution of electricity Y
Morphological Alterations  Production and distribution of electricity

Morphological Alterations  Production and distribution of electricity ¥
Flow Regulation Production and distribution of electricity Y
Abstraction Production and distribution of electricity Y
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20193 River Meig - Loch Beannax River

20194 Allt Bail a' Mhuilinn River
20195 Allt Gleann Meinich River
20196 Alit Gleann Chorainn River
20197 Allt & Ghlinne River
20198 Alit Coire Mhuilidh River

20198 Alit Coire Mhuilidh River
20199 River Grudie - Bran conflu River
20199 River Grudie - Bran conflu River
20200 Abhainn &' Chadh' Bhuidht River

20201 Allt Dearg River
20201 Allt Dearg River
20202 Allt &' Choin Idhir River
20202 Allt a' Choin Idhir River
20202 Allt a' Choin Idhir River
20203 Allt &' Choire Mhoir River

20204 Allt Bad an Fhliuchaidh  River
20205 Allt @' Chomair River
20206 Abhainn a' Chomair River
20839 River Grudie - outflow fro River
20839 River Grudie - outflow fro River
23379 Black Water - Garbat to Bl River
23379 Black Water - Garbat to Bl River
23379 Black Water - Garbat to Bl River
23379 Black Water - Garbat to B River
23379 Black Water - Garbat to Bl River
23380 Glascarnoch River - Black River
23380 Glascarnoch River - Black River
23380 Glascarnoch River - Black River
23380 Glascarnoch River - Black River
23380 Glascarnoch River - Black River
23392 Black Water - Conon Conf River

.00108 Loch Vaich Lake
.00108 Loch Vaich Lake
100113 Loch Glascarnoch Lake
100113 Loch Glascarnoch Lake
100113 Loch Glascarnoch Lake
100124 Loch Fannich Lake
100124 Loch Fannich Lake
100124 Loch Fannich Lake
100131 Loch Luichart Lake
100131 Loch Luichart Lake
100131 Loch Luichart Lake
100134 Loch Garve Lake
100137 Loch @' Chroisg Lake
100140 Loch Achilty Lake
100142 Loch Achonachie Lake
100142 Loch Achonachie Lake
100142 Loch Achonachie Lake
100142 Loch Achonachie Lake
100146 Loch Beannacharain Lake
100148 Orrin Reservoir Lake
100148 Orrin Reservoir Lake
100148 Orrin Reservoir Lake
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15632
4646
9829
6472
6239
8888
8888
6686
6686
9268
6333
6333
4626
4626
4626
6785
6523
6891

18200
1255
1255
5200
5200
5200
5200
5200
3165
3165
3165
3165
3165

10042

nfa
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
nfa

nfa
n/a
nfa
nfa
nfa
nfa
nfa
nfa
nfa
nfa

17 River Conon
17 River Conon
17 River Conon
17 River Conan
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conen
17 River Concn
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon

17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon
17 River Conon

za
2a

2a
2a
ib
ib
ib
1b
2a
la
la
la
la
1a
2a

2a
2a
la
la
1b
ib
b
1b

1b

1b
ib
1b
1b
ib
2a
la
la
1a
la
la
la
la
la
la
la
la
2b

Morphological Alterations
Flow Regulation
Morphological Alterations
Flow Regulation
Abstraction

Flow Regulation
Morphological Afterations

Abstraction

Flow Regulation
Morphological Alterations
Abstraction

Flow Regulation

Morphological Alterations
Flow Regulation

Flow Regulation
Morphological Alterations
Morphological Alterations
Abstraction
Morphological Alterations
Flow Regulation
Morphological Alterations
Morphological Alterations
Abstraction
Morphological Alterations

Morphological Alterations
Flow Regulation
Morphological Alterations
Abstraction

Flow Regulation
Morphotogical Alterations
Abstraction

Flow Regulation
Morphological Alterations
Abstraction

Flow Regulation

Morphological Alterations
Abstraction
Morphological Alterations
Flow Regulation

Morphological Alterations
Flow Regulation
Abstraction

Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity

Forestry, logging and related service activities

Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity

Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity

Forestry, logging and related service activities

Production and distribution of electricity

Recreational, cultural and sporting activities

Production and distribution of electricity
Production and distribution of electricity

Recreational, cultural and sporting activities

Production and distribution of electricity

Forestry, logging and related service activities

Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
Production and distribution of electricity
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The SEPA water body characterisations for managememnit 1 are shown

on the map below.
1(a) Waterbodies are shown in red
1(b) Waterbodies are shown in orange.
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The SEPA waterbody characterisations for managemeninits 2-8 are
shown on the map below.

1(a) waterbodies are shown in red.

1(b) waterbodies are shown in orange
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6.12 Fisheries development

The highest priority, either for the maintenancexisting fisheries or the development of new
fisheries is that they do not compromise the biiglalgsustainability of the fish stocks they
depend on. For salmon and sea-trout genetic piiguiamapping will be important in
understanding how each fishery impacts on indiMigoaulations.

Catch and release has proved a valuable toolawi{ rod fisheries to continue whilst
maintaining spawning escapement. This can beirgegent fishery development work on the
Alness which has increased fishing effort and raitttt but because of the increasing proportion
of fish released in anglers has reduced the nuofifesh killed.

The Cromarty Firth Fishery Board has invited Rdgewsett from Troutquest (who carried out
the angling development and promotion work on theess) to look at similar opportunities on
the Conon, Blackwater and other tributaries.

Information gained from the Moray Firth Sea TrowjBct starting in 2008 will be used to ensure
the sustainability of existing fisheries and of qogential development.

The proposed survey work on hill lochs in the ragidll inform of potential to develop
sustainable brown trout angling tourism.

Ferox trout are known to be present in severaklaiachs in the region. At present there is
limited angling activity for ferox trout. Becaueétheir biology caution and an effective
conservation policy should be employed in any amggtlevelopment.

There are existing still water rainbow trout fiskerat Loch Achilty, Loch Orrin, Tarvie and
Invergordon. There are still water brown trouhéises at Loch Achonachie, Loch Scardroy,
Loch Eye and Loch Cran. There are biosecuritygarktic issues associated with the stocking
of some of these stillwaters which would be expldrethe proposed Biosecurity Plan for the
region.

There is some scope for the development of reorgtfisheries for non-salmonid species.
There is already a pike fishery on the lochs ofRheers Bran and Blackwater which could be
further developed. The hire of boats could provat=l income and could be linked to the
development of fly fishing for pike which has inased in popularity in recent years.

Other coarse fishing opportunities in the regianlamited by the natural distribution of fish
species and the introduction of species outside loemal biological range should be
discouraged.

SEPA fish surveys backed up by bailiffing evidesbhew the presence of several marine and
estuarine species in the Cromarty Firth which haotential for recreational angling. Mackerel,
sea-bass and grey mullet are all present in thi. Fir

The precautionary approach should be applied tqamyosal for the development of new

commercial fisheries in the coastal zone. In paldir the risk of by catch of sea trout should be
considered.
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There may be some scope for linking angling devakmt work with other freshwater
environmental education initiatives to meet thesaohthe Scottish Government Strategic
Framework for Freshwater Fisheries.
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Section 7. Potential Management Actions

7.1 Prioritisation of issues identified in Sectiorb.

Issue

Management units

11

1.2

1.3

1.4

15

2

Obstructions

Exploitation (illegal)

Biosecurity

Climate change

Z|I(IT|XT

Z(TTZ

T

T

Predation

I (T

I (T

IZ[(T|xT|xT

I Z(T|T| T

Exploitation (legal)

unknown genetic status of stocks

I

Channel modification

<|T|T|T || T

Commercial forestry

I

Riparian overgrazing /erosion

ZIZIZ T Z

Z|IT(Z|T| T

NEEEES
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Cultural oligotrophication

status of other fish species

TIIT|ILZLZ5|T

Alien plant species

ZITIITIZIZNZT

status of sea trout
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TIIZ|T
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TITIZ|T
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TIIZ|T

Flow regulation
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T
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agricultural run off / sedimentation

Sediment transfer

I

I

I

Smolt loss

Info on still waters/hill lochs

<L

Trout stocking

Monitoring Large water bodies

T

Alien animal species

mixing of flows

ZIZTIZIZ

Water quality

Abstraction

Aquaculture

<L

other recreation use
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Analysis of Potential Management Options

7.2

7.3

7.4

7.6

7.7

Potential management strategies to deal withifiged issues and associated challenges.
Expectations from each management solutiongserh

Potential solutions in the context of the eénistegislative frameworks.

Financial cost-benefit analysis for each sotutdentified.

Potential sources of funding to implement managnt options considered above.
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1.2-7.7

Climate change

The issue of the increased risk of damaging flardsredd washout can be mitigated for by
maintaining a hatchery programme which incubateseseggs in the relatively stable and
safe hatchery environment. This approach regaimsk assessment to ensure that the
benefits of ensuring survival during incubation ao¢ outweighed by negative impacts of
hatchery manipulation.

The issue of rising temperatures and drought iashdcbe mitigated for by ensuring access to
colder, higher upper catchment areas. This mapérapaturally in some areas as increased
autumn rainfall and temperatures allow fish to pextie further upstream. The two areas of
greatest potential are the Upper Orrin and UppegMih some potential in the headwaters
of the Alness above Kildermorie.

1) Restoration of access for salmon to the Uppein@bove Orrin Dam

Expected outcome

Restore access to 150,252 m2 of favourable habitat

Produce 5,000 — 12,000 smolts per year (lowestdedooutput 3 / 100m2 highest 8 /
100m2)

Produce 250- 600 returning adult salmon (basediaeist 5% return rate)

* Note in first year after dam construction in 19%&r 1,000 adults passed through Dam.

Flow regime which successfully allowed smolt eriR006 included in CAR licence for
operation of Orrin Dam.

Cost Moderate. Involves:-

Operation of adult trap at below Orrin Dam & truadifish above dam.

Stocking with eyed ova above dam until sufficiethtilés return to become self sustaining.
Monitoring: - 8 weeks smolt trapping, 1 days eledishing.

Benefit High:-

Would give managed retreat into colder higher lalais climate change progresses.
Would allow a sustainable rod and line fishery ¢éoelstablished on the Lower Orrin as well
as enhancing fisheries downstream of Orrin mouth.

At a 15% exploitation rate this could increase catth by 40 — 90 salmon per year
generating an extra £68,000 - £153,000 per yeacamomic activity (£1,700 / rod caught
salmon).

Funding.

SSE already funds the DSFB to carry out trappirdjtaucking exercise.
Smolt trapping and electro-fishing monitoring eithended by Trust or seek exterior funding
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2) Improvement in access to Upper Meig at Corriefeo

Expected outcomes:-

Enhance access to 121,363 m2 of favourable hdbitatvenile salmon.
Produce extra 3,700 — 9,700 smolts per year.

Produce an extra 185- 485 adult salmon per year.

CAR licence required for fish pass improvement vgorite visit with SEPA suggest that
fees for licence likely to be waived because ofiemmental benefit.

Cost- High
Engineering design has been commissioned; work$wiput out to tender to get final cost.

Benefit- High

Long term sustainable increase in smolt produdtiom an upper catchment.
Likely to benefit spring salmon stocks.

May provide refuge area from effects of climaterde

Increase in rod catch downstream maintaining tabilidy of fisheries.

Funding
Some funding may be available through the TrustBwatd but likely that external
fundraising will be required.
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The restoration of riparian woodland particulardyipper catchments would reduce evaporation
and decrease extremes of summer temperature binghad

Expected outcomes:-

Restore nutrient status and productivity of upgcitments.
Reduce excessive summer temperatures and evapdgtghading.
Reduce erosion and siltation of nursery habitat.

May be landscape issues and deer access / mandgssues.

Cost: - High

Even with improved deer management, extensive féeemg and water gates would be
required.

A tree nursery producing trees of local origin wbhk advantageous if planting could be
undertaken on a large enough scale.

Benefits;

In the short term are likely to be moderate buhlonger term may be very important in
maintaining habitat that is suitable for juveniédnson as temperatures increase.

Has a much wider ecological benefit than just lagfig issue, with benefits for hydrology,
flora, fauna and landscape.

Funding

Beyond present resources of DSFB or Trust. Reg|gignificant grant funding through agri-
environmental and biodiversity initiatives. Pos$siBU funding.
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By developing research links with rivers furtheatoin Europe it should be possible to see
the effects of climate change and the effectivepéssanagement strategies at the southern
edge of the range of Atlantic salmon and othetiesn species. Rivers in the Asturias
region of Northern Spain have a similar mix of batent altitude and land-use (including
hydro) to the Cromarty Firth region. European fagctould be available for such a project.

Expected outcomes

Produce data on climate change at sites of simiénde and habitat types.
Produce data on effects of climate change on halztad fish stocks.

Learn from management options employed.

Animal welfare licensing may be required for resear

Cost; moderate
Benefit; could be significant in longer term

Funding European funding through LEADER may be lazée
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Biosecurity
Produce Biosecurity Plan for the region. Fundingy tma available through RAFTS.

Maintain and develop curre@@yrodactylus salarigawareness campaign using; posters /
leaflets press and media, seminars, signage as@points and angler declaration scheme.
Develop liaison with canoeists and other waterspioterests.

Disinfection of Board / Trust staff and equipmetitam working between catchments.

Encourage similar disinfection protocols by SEP£ot8sh Water and other public bodies
via SEPA AAG.

Enforce legislation on fish movements. Scottisiv &DSFB.

Prepare for Biosecurity risks posed by speciespatitiogens either already present in UK or
at risk of introduction.
Minimise risk of introduction or spread of such Gigs.

Liaise with Scottish Government, SEPA, SNH and ASFB

Cost; Moderate / Low

Time cost in production of Biosecurity plan.

Organisation of awareness campaign; distributioleaflets / posters, signage and angler
declaration forms.

Benefits; High
Consequences of introduction@¥rodactylus salaris Risk from other pathogens.

Funding
Awareness campaign Board
Biosecurity Plan possible RAFTS funding in 2008.
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Exploitation (lllegal)
Maintain fishery protection patrols / surveillaraferivers by bailiffs

Maintain coastal patrols by boat, sea kayak andtiSkhd-ishery Protection Agency funded
helicopter.

Maintain / develop liaison with police, neighbouwifishery boards and other agencies.

Develop and publicise Operation Fishnet look farswmrship.
Ensure legal operation of netting stations by anese information campaign supported by
Bailiffing enforcement.

Raise profile of salmon poaching as wildlife crime.

Maintain regular training / skills audit to ensinaliffs are fully trained and comply with
current legislation and best practice.

Outcomes;
Maximise spawning escapement of all stocks. Ensomgpliance with current legislation by
anglers and netsmen. Minimise exploitation by dllemethods.

Apply 2003 Consolidation Act. Ensure Bailiffs dvdly aware of current legislation and
enforce in accordance with IFM / ASFB training mahu
Child protection issues, human rights / surveili@aissues.

Cost; High

Over 500 man days per year for region.
Boat costs.

Vehicle costs.

Training costs / equipment costs.

Benefit; High
Current level of illegal activity much reduced @tent and historical levels.
Potential for large damage to stocks.

Funding:
Board, boat costs offset by contribution from néiglring Boards.

Look for funding for boat patrols through Operatiishnet from SNH, WDCS, and other
sponsors such as Talisman.
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Exploitation (Legal)

Maintain effective conservation policies for botlur& line and net fisheries.
Collect catch data and link to adequacy of spawestapement.

Modify conservation policy in line with estimatedemjuacy of spawning escapement of
different stocks applying the precautionary priteip

Investigate the development of new fisheries bl on the basis of sustainable fish stocks.
This will require monitoring of stocks and exploita rates.

Outcomes;
Maximise spawning escapement of exploited stocksinMin viable existing fisheries
And develop new sustainable fisheries as apprapriat

Current conservation policy is by voluntary agreatr@d should remain so unless it ceases
to be effective when compulsion under the 2003 Glaestion Act could be considered

Cost; Low.
Production and promotion of annual conservatiofcgol

Benefit: High
Currently 60% return rate of rod caught salmon.

Funding
Board
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Obstructions
1. Conon
Implement stocking strategy set out in Section 5.

Outcomes;
Maintain salmon stocks and sustainable fisheriemitigating for the effects of hydro
development. Mitigate for effects of climate chang

CAR licenses required for hatchery abstractiongs€liaison required with SSE who own
and maintain the hatchery facilities.

Cost; High
323 man days
3,500 miles

Benefit; High

Has maintained a sustainable run of salmon to thek/ater and other tributaries for more
than 50 years. Has supported viable fisheries aftgro development.

Has given opportunities for collaborative resegratjects with FRS and others

Funding
SSE / Board
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1.1 Conon

Tor Achilty Dam.

Maximise smolt survival through turbines by maintag flow at over 2 MW during smolt
run in line with findings of balloon tagging reselar SSE

Maintain operation of Borland Lift and monitor fiplassage by use of counter and PIT tag
decoder.

Conon Falls / Luichart Dam

Maintain freshet regime to give variation in floloaving fish to access and ascend Conon
Falls fish ladder.

Maintain operation of Borland Lift and monitor fiplassage by use of counter.
Install PIT decoder.

Maintain downstream passage by smolt transfer f8oam trap.

Glenmarskie

Divert flow of burn into original channel during sihrun to allow passage.
Stock upstream of intake.

Distillery Weir

Liaise with Glen Ord distillery to improve passagel screening.
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1.2 Bran

Achanalt Falls

Maintain operation of fish ladder.

Achanalt Barrage

Operate smolt trap and transfer smolts to belowAldilty.

Outcomes:

Maintain run of salmon to the River Bran & supgsheries downstream.

Compensate for lost Blackwater production due wraylevelopment.
Provides opportunities for research projects wittire smolt run trapped.

Requires close liaison with SSE on flow regimeemS8 research may require Home Office
Licence under animal welfare legislation if no dirbbcal management outcome produced.

Cost; High
70 man days and 2160 miles per year.

Benefits; High
Has restored a run of salmon to the Bran since .198%eloped a long term research
programme with FRS & SSE.

Funding; Trapping work by agreement with SSE. Reteprogramme supported by FRS
and Trust.

Operate Borland lift outside of smolt trapping peli

Investigate installation of secondary smolt trapptof Achanalt Fish Ladder to capture
smolts lost under barrage during high flows.

Investigate fish passage at road culverts on Blaaise with Highland Council / SEPA to
improve passage where appropriate.
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1.3 Meig
Meig Dam

Operate Borland Lift and monitor fish passage by afsFish Counter and PIT tag decoder.
Use lower fish pass gate rather than ground stoicelease freshets.

Obstacles in gorge below Meig Dam

Maintain current freshet regime to ensure variatiofiow allowing fish to access Meig
Borland Lift.

Corriefeol
Obtain engineering design to improve existing fisiss.
Obtain tenders to carry out design improvements.

Fundraise, select contractor and carry out fisls paprovement works.

1.3 Orrin

Orrin Falls

Negotiate new generating regime to provide a flomirdy daylight hours which will allow
migratory fish to ascend Orrin Falls. Agree flowgime as part of CAR licence for private
hydro scheme. (CFDSFB, Fairburn House, SEPA).

Maintain / improve stop log arrangement below OFatls.

Maintain / improve screening at intake to ladeiritan House)

Orrin Dam

Downstream passage:-

Install smolt curtain in Orrin Reservoir to guidadalts towards entrance to fish pass.
Pass freshet over top gate of fish pass to airaotts into pass during smolt run.
Attempt to replicate loch levels & generating regiof spring 2006 which resulted in
successful smolt passage.

Upstream passage:-

In the short term operate adult trap below dantktand release adult salmon over dam.
In the longer term investigate restoration of Boddrish Lifts for upstream passage.
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3

1.5 Blackwater
Rogie Falls
Maintain Rogie Falls Fish Ladder. Operate summevigter top gate settings, remove
timber and debris from ladder as required.
Alness
Implement stocking strategy set out in section 7.

Allt na Seasgaich culvert
Negotiate through SEPA / AAG to have adequategdists installed at road crossing.

Alness weir
Maintain fish pass in weir; remove debris from passequired. Maintain and clean screens
at distillery off take.

Loch Morie Dam
Maintain fish pass remove debris as required.

In longer term investigate installation of fish oters at Alness Weir and Loch Morie Dam.

Kildermorie
Investigate bypass channel above Kildermorie aterfau improved access to headwaters.

Allt Graad

Investigate improving access at culverts on tribesaand forestry log jams identified in
habitat survey.

Improve screening at off takes.

Balnagown

Investigate engineering options to improve passageeirs at transects 18 & 23 and culvert
at transect 97.

Investigate improving passage at culverts on KsBurn and Larack Burn

Either downstream boulder placements of timber K dauld be options.

310



6 Peffery
Modify Strathpeffer Water Treatment Works GaugingifNo improve upstream passage.
Improve passage at Dingwall weir.

7 Newhall Burn
Remove forestry log jams.

Investigate improving passage at Braelangwell ctilve

8 Coastal Burns
Maintain distillery fish pass and screening on @bah / Culcraggie Burns.

Improve passage at weirs identified in 2002 hakitavey.
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Predation
Seal management plan.

Support SMRU research programme monitoring sea\iebr, photo id / counting, tracking as
required.

Support development of non- lethal deterrents.

Shoot seals within management zone, using homimagglismen and timing shooting to give
maximum protection to fish stocks.

Keep records and submit annual return to Scott@be@Giment.

Outcomes:

Minimise predation on returning salmon to maxingpawning escapement.

Achieve this without compromising the conservatitatus of Common Seals in Dornoch Firth
SAC.

Requires licensing by Scottish Government undel Geaservation Act. Requires partnership
with SNH and SMRU.

Cost; Moderate to Board. High research costs to SMR

Benefit;

Removal of problem seals foraging in and aroundrmaouths. Evidence from Ness that seals
shot are not quickly replaced by other seals floengeneral population.

Test effectiveness of non-lethal methods of seaiisg.

Funding
Board, Trust SMRU.
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Sawbill management plan
Continue development of plan with Moray Firth Bagr8cottish Government, SASA and SNH.

Carry out sawbill counts as agreed with workingugro
Regular main stem canoe counts.
Foot count on tributary on rolling basis.
Collaborate with neighbouring boards to carryesttiary boat count.

Apply for Moray Firth wide licence with neighbougrboards.
Nominate marksmen and set up accreditation scheme.

Develop non-lethal methods of scaring predatorgibituring smolt run.

Out comes:
Minimise predation on migrating salmon smolts.
Increase number of returning adult salmon.

License required from Scottish Government undediif@ & Countryside Act.
Requires ongoing consultation with SNH, Scottistv&oment and SASA to develop Plan.

Cost: Moderate

Canoe counts 15 man days

Coastal count 3 man days + fuel and mileage.
Tributary count 20 man days.

Benefit; High
Level of sawbill predation could be limiting salmpapulations, disruption in feeding and
dispersal away from bottleneck areas will incresselt survival.

Funding
Board / Trust.
Wider research project required with input from RREIERC?
Predation at obstructions to migration by naturaturalised and non-native predators.
Maximise efficiency of fish passes so that migmfiish are delayed for the minimum duration;
Luichart and Meig freshets.
Orrin smolt freshet.

Tor Achilty flow regime during smolt run.

Control non-native predators near obstructionsigration.
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Unknown genetic status of salmon and sea trout stke.

Fundamental weakness in present management as stomlld be managed on a population
basis.

Work with FRS and RAFTS towards a national genetapping of salmon and sea trout
populations. Seek significant funding for natiopedject.

Seek advice from FRS on strategy for collecting stoding genetic samples during electro-
fishing and trapping operations.

Continue scale collection from rod caught fish.
Start collection of genetic samples as part of Mdtiath Sea Trout Project.

Outcome

Mapping of location and extent of individual popidas. ldentification of spring salmon nursery
habitats. Extent of exploitation by fisheries odiuidual populations. Estimation of number of
breeding pairs in population.

Need for Home Office License. Requires liaisohviiRS and may be constrained by FRS
resources.

Cost;
Collection of genetic material during electro-fishiand trapping operations — moderate
Genetic analysis of samples- high

Benefit; High
Individual populations should be the basic unitr@nagement.

Funding;

Collection of genetic material — Trust
Genetic analysis — needs significant funding faromeal project.
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Channel Modification
Assess extent of fishery impact from individuakollective channel modifications.

Liaise with SEPA through AAG to apply CAR licensiagheme to channel modifications which
have fishery impacts.

Options include benign neglect allowing river tagsert channel form or targeted removal.

Liaise with land owners on Alness, Allt Graad ariddBwater to identify which weir / croy
constructions enhance the fishery and should bataiaed and which should be removed or
allowed to fall into disrepair.

River Peffery extensive restoration project recuiteerestore channel and substrate to
straightened middle reaches.

Outcomes;
Restore natural or semi-natural channel form ahdtsate to habitats where modifications are
limiting fishery production.

CAR license required. Needs liaison with SEPA dsldery owners

Cost:

Assessing value of existing modifications, applyioenign neglect to undesirable structures —
Low

Targeted removal of structures — Moderate

Restoration of dredged / straightened channelgth.Hi

Benefit;
Moderate / high depending on extent of impactdriedged / straightened channels may be action
which will make habitat suitable for fish.

Funding
Biodiversity grant schemes, SNH, Highland Coun@hEry Development grants.
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Commercial Forestry

Liaise with Forestry Commission Scotland and SER¥GAO bring forestry in line with Forest &
Water Guidelines.

Raise geology specific issues on the Blackwatentmurage restructuring which would
sufficiently reduce conifer cover on sensitive gggl

Investigate buffering acidified watercourses withd as an intermediate action until
restructuring can be achieved.

Work with Forestry Commission Scotland to contimagive riparian woodland restoration on
Strath Rannoch.

Investigate similar restoration on Forestry Cominis$cotland land in the headwaters of the
Alness Blackwater.

Work with Kildermorie and Strathconon Estates tocemage forest restructuring and native
woodland restoration projects.

Minimise impacts of forestry on fisheries, restgrineshwater productivity. Bring water courses
and riparian zone into good ecological status.

Forestry & Water Guidelines is the industry coddest practice. Direct liaison with Forestry
Commission Scotland or influence policy through AAG

Cost

Liaison with Forestry Commission Scotland and lamaers — Low

Planting of native trees in areas already fenckedw-

Installation of deer fence to protect riparian ketbi- High

Catchment liming removal of conifers from sensitbudd catchments — High

Benefits
Moderate — high depending on extent of impactsdme areas no fish are present because of
forestry impact.

Funding
Major works — Forestry Commission Scotland, landemsngrant aid.

Trust / Board
Liaison / planting.
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Riparian overgrazing / erosion

Seek partnership projects through; landowners, ABiGdiversity Action Plan, FWAG, Scottish
Native Woods and SNH to restore riparian habitats\v@oodlands and influence deer
management policy.

Investigate potential demonstration project at loadgn on the Bran.

Outcomes;
Easing of grazing pressure on riparian zone artdragn of natural habitat. Reduction in
erosion and extreme summer temperatures, incregseductivity.

Requires partnership approach with landowners, A8I&, SNW and agri-environmental /
biodiversity grant schemes.

Cost;
Lobbying of agencies to influence policy — low
Fencing and planting projects — high.

Benefits;
Short term — moderate.
Longer term — high. Also wider biodiversity bengfi

Funding;

Board / Trust. Lobbying of agencies, identificatmirsuitable areas for projects.
Significant grant aid required for restoration work

317



Cultural oligotrophication
Improve upland riparian management as above.

Continue research with FRS and US Forest Serviesttablish levels of kelt carcass introduction
into streams which locally increase productivitghmiut significantly impacting on nutrient status
of water bodies downstream. (Proposed project 2009)

Develop carcass analogues to replace kelt carcéisfiess on from 2009 project.

Outcomes
Restore freshwater productivity in upland areasitoe natural levels. Maintain existing nutrient
status in water bodies downstream of target areas.

Influenced by WFD, Habitats Directive, presencel@dignated sites. Requires partnership with
SEPA, SNH, FRS and research bodies.

Costs;
Research costs - moderate / high
Introduction of carcass analogues as a manageow@ntiow

Benefits; High
Initial research has shown that the introductiofoef levels of phosphorus in the form of kelt
carcasses significantly increases juvenile salmproduction in oligotrophic burns.

Funding
US Forest Service proposed project 2009. SuppbstdeRS / Trust.
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Status of non-salmonid fish species

Select appropriate electro-fishing monitoring sftasnon salmonids after consultation with FRS
ISFCC / SEPA.

Use established lamprey electro-fishing protocohtmitor status of lamprey populations in
region.

Work with SFCC to improve database for non salmsnid

Conduct fish surveys in large water bodies antvatiters using protocols under development by
FRS / SFCC /SEPA and SNH.

Outcomes;

Improved understanding of the distribution andustaif all species present in the region.
Monitoring for new species colonising or being aaluced. Essential information to make
management decisions.

2007 Freshwater Fisheries and Aquaculture Act esgadwers to regulate fish movements.

Cost;
Moderate / high, depending on the level of infolioratequired and the types of water bodies
surveyed.

Benefit;
Moderate / high, depending on the extent of managervhich may be required or the
importance of recording changes in status (rapidiglining eel populations).

Funding
Trust / biodiversity grant schemes.
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Alien Plant species

Carry out 3 year project to map present distributibalien plant species in the region and
coordinate control measures.

Outcomes;

Map current distribution and extent of invasivesalplant species.
Coordinate existing control projects to increageativeness.
Develop new projects to control alien plant species

Liaison with SEPA, SNH and landowners. Training aedlth & safety issues.

Cost;

Moderate / high.

Surveying, mapping and recording — moderate.
Ongoing control of invasive species — high.

Benefits;

Moderate / high

Restoration of native species in riparian zonedases biodiversity, bank side stability, nutrient
status and productivity. Whilst reducing erosiod aiitation.

Funding
Esme Fairbairn Trust / Board / Trust.
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Lack of data on numbers of returning adult salmon 6 some rivers.

Work with SSE to collate and validate counts frofisting hydro counters.
Maintain trap count records.

Collect catch return data from nets and rod fishery

Investigate installation of fish counters on Alneg&sr and Loch Morie Dam.

Investigate use of genetic techniques to estinaeding population sizes.

Outcomes;

Make best use of existing counting facilities. éssadequacy of spawning escapement.

Assess stock status of Alness and investigate dréspéite nature of Alness reduces usefulness of
rod data for stock monitoring.

CAR regulations may influence modification or ifkstion of structures. Issues with security and
electricity supply.

Cost; High
Both resistivity and VAKI counters are costly taiall and maintain. An electricity supply
would have to be found.

Benefit; High
At present it is difficult to assess the statustotks, trends, adequacy of spawning escapement or
the effects of management actions.

Funding
Substantial grant required or may be funded asgbdnydro project.
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Status of Moray Firth Sea Trout stocks.

Support Moray Firth Sea Trout Project for 3 yeaastsng 2008.

Outcomes

Identify the extent of freshwater habitat, spawramgl juvenile distribution

Identify areas of degraded habitat and througtefisimanagement planning process
identify mitigations.

Identify anthropogenic obstacles to migration dawdigh management planning process
identify mitigations

Establish scale sampling regime on each river antpare current age structure with
previous collections i.e. Nall's work in the 1924%d 30s

Establish tagging projects to examine exploitatiaes, recapture rates and spawning
locations in collaboration with local Angling Assdgishery Trusts & DSFBs
Investigate the current population dynamics toldisia how many distinct populations
are present

Source and assess relevant data from FRS andsatheres on marine issues effecting
sea trout

Liaise widely with local sea trout fisheries andjkens to raise sea trout profile
Establish sea trout catch data base schemes wihdtakeholder groups

Partnership required between Fishery Boards ansk Tmihe Moray Firth Region.

Cost;

Total project high but moderate to individual pars

Benefit; High
Will guide local and regional management actionséntain and restore sea trout stocks and
habitats.

Funding;
Moray Firth Boards and Trusts, SSE, SNH, WTT anghittind Council

322



Flow Regulation.

Work with SSE and SEPA to establish and maintaiw flegimes on regulated rivers which
allow passage for migratory fish at obstructioesluce compaction of substrates and enhance
sediment transfer.

Negotiate with SSE and SEPA to redistribute undiseshet allowance to maximum benefit.
Outcomes;

Ease passage for migratory fish at obstructiongrdve sediment transfer and reduce
compaction downstream of dams. Reduce predatiobstficles.

CAR regulation. Liaison with SSE, SEPA, Fairburoude other hydro developers,

Cost; Low
Liaison with hydro operators and SEPA.

Benefit; High
Improve access for migratory fish, improve instrdaabitats. Reduce predation at obstacles to
migration.

Funding
Trust / Board.

323



Agricultural run-off / sedimentation.

Work with SEPA AAG, FWAG, SNH and land managerptomote and support best practice.

Develop demonstration project with FWAG on Newlialin catchment to address agricultural
siltation from field drainage by installing catchrms.

Carry out initial survey for Newhall project duriadjen species survey.

Monitor by before and after electro-fishing surveys

Outcomes;

Restore degraded fishery habitats in lower catchmvatercourses.
Improve soil management reducing need for fertilesidition.
Safeguard sea trout populations.

Liaise through AAG and FWAG. Also needs partngrshith SNH and landowners.

Cost;
Demonstration project and survey of sources ddtgiih — moderate.
Catchment wide restoration projects — high

Benefit; high
Many low lying and coastal watercourses are imghbtesiltation. This may be a significant
limiting factor for sea trout populations in thegien.

Funding
Trust, FWAG, biodiversity / agri-environmental gtachemes.
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Sediment transfer at hydro dams

Collaborate with SSE and Aberdeen University orirsedt mobility research on Lower Orrin
and Upper Blackwater which started in 2007.

Outcomes;

Restore spawning gravels and habitat diversity doream of hydro dams.

CAR regulation. Needs partnership with SEPA, SSEEAperdeen University.

Cost; high
Both in terms of transport and introduction of ggisy research and monitoring.

Benefit; high
Restore natural spawning and habitats, resultirsgigtainable fish populations and reducing the
need for hatchery interventions.

Funding
SSE, Trust
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Smolt loss

Maintain turbine operation at Tor Achilty at abd®W during smolt run to reduce smolt
mortality.

Investigate installation of secondary smolt trapptof Achanalt Fish Pass to catch smolts
escaping under Achanalt Barrage during high flows.

Outcomes;
Maximise smolt survival at hydro structures.

CAR license for flow regimes. Partnership with S8t SEPA. Tor Achilty flow may be
constrained by run off.

Cost; Low to moderate
Depending on how easily secondary trap can be meddiind installed at Achanalt.

Benefit; High

At current marine survival rates every 20 smoltsspay below Tor Achilty will result in a
returning adult salmon. At Tor Achilty balloon gigg showed up to 50% mortality if flows
reduced to compensation. High flows at Achanaitresult in the loss of many thousands of
smolts under the barrage.

Funding

Board staff to install and operate trap at AchaRalh ladder. SSE technical support needed to
modify trap to fit Achanalt ladder.
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Lack of data on hill lochs

Liaise with FRS to establish data collection protand stratified sampling regime.

Set up data base to record fish data, photographsyning burns, % marginal vegetation etc.
Use angler log books / SFCC catch data base teotdilll loch data using local anglers.
Outcome;

Collect baseline fish data for hill lochs.

Collect photographic record and limited habitavsyrdata.

Establish potential for fishery development.

Access issues particularly during stalking seadaaise with FRS and Tweed Foundation on
survey options and use of angler log books.

Cost; Low
Make use of angling club volunteers.

Benefit; Moderate
May allow development of new sustainable fisheryitm in the region. May help to ease
angling pressure on existing fisheries.

Funding
Trust/ LBAP grant.
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Trout stocking

Work with Scottish Government to apply fish movelegislation and ensure disease status of
stocked fish.

Encourage proprietors or tenants stocking trostack their fisheries with locally sourced and
reared brown trout as an alternative to bringisp fi from outside the catchment.

Potential to support Loch Achonachie AA to on giemown trout using tank space at

Strathconon or Orrin. Board could assist with oistock collection, incubation and first feeding.

Outcome

Short term; ensure disease status and origin oketbtrout.

Longer term, encourage more sustainable stockitigigm

Reduce biosecurity / genetic risks of farmed tfowtn outside catchments being introduced.

CAR licensing of hatchery facilities. Control o$fi movements / fish inspection under 2007
Freshwater Fisheries & Aquaculture Act. LiaisothvkRS & police.

Cost
Advice on best practice, local broodstock collattiocubation and first feeding — Low.

On growing to stockable size — Moderate
Benefit; high

Mitigates large biosecurity / genetic risk.

Funding
Local angling clubs, Board, Fishery / economic deweent grant.
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Monitoring large water bodies

Work with FRS / SFCC / SNH and SEPA to develop edited techniques for sampling fish
populations in large rivers and still waters.

Incorporate into monitoring programme.
Outcomes;
Improved understanding of fish production and sgcomposition of larger rivers.

Collect base line data for fish stocks of largh wiaters.

Health & safety issues working in deep waters. |abalrate with SFCC, SEPA, FRS and SNH.

Cost; Moderate / high
Depending on techniques employed, many methodsimualyve larger survey teams.

Benefit; Moderate / high
Depends on scope for management intervention grisbm monitoring.

Funding;
Trust / exterior funding
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Alien Animal Species

Investigate potential project with SNH and neightigi Boards / Trusts to set up a coordinated
mink control programme.

Investigate potential project with SNH to set wgping project to monitor the potential spread
of American Signal Crayfish from Nairn catchment.

Outcomes;
Prevent spread of mink population reduce / eraglicahk within current range.
Monitor for spread of American Signal Crayfish.

Animal welfare considerations. Partnership withHBWill require input from ghillies and
keepers.

Cost; Low / moderate
Coordination of distribution of traps, data basirap records and sightings.

Benefit; high
Protect fish stocks from predation.

Funding

Trust to distribute traps and maintain records.
SNH provide traps.
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Mixing of flows

Investigate genetic structure of salmon populatianelation to mixing of flows between
tributaries.

Water Quality
Liaise with SEPA.

Encourage Forestry Commission Scotland to add@dBieation problem on Blackwater
tributaries.

Abstraction

Liaise with SEPA over CAR applications advise ahéry impacts.

Liaise with operators check on installation andnteriance of screening arrangements.
Aquaculture

Monitor applications for new aquaculture in theioeg

Oppose applications for new fin fish farming ats¢ixig unused sites in the Cromarty Firth.
Oppose applications for any non tank based freshveites.

Monitor for escapes from existing farm site.

Liaise with Scottish Government on movements df fisthin region and disease status.

Other Recreational Water Users

Liaise with Inverness Canoe Club and commerciataipes on access issues. Should level of
usage increase significantly set up access forum.

Raise awareness @fyrodactylus salarignd illegal netting with local canoeists.
Outcomes for the above issues;
Monitor the impacts of other water users on figitks and habitats.

Liaise with other water users and regulators tamige impacts.

CAR regulation, planning consents, countryside ssoede. Liaise with SEPA, SNH and
recreational organisations.

331



Cost; Low
Routine consultation with SEPA either through AAGoa basis of new applications. A study of
fish genetics and flow mixing would be a by-prodattvider population structuring research.

Benefit; Low — High
Depending on location and scale of individual intpac

Funding
Board / Trust
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Section 8. Projects and Budget

8.1 Project timetable
The proposed timetable of project development, @mgntation review and funding availability
for the first plan cycle is shown on the table belo

PL1

SP1
SP2
SP3
SP 4
SP5
SP 6
SP7
SP 8
SP9
SP 10
SP 11

HA1

HA 2
HA3
HA 4
HAS5
HA 6
HA7
HAS8
HA9
HA 11

Plan Consultation

Produce summary of plan / consult / promote
plan

Species Management
Action

Maintain Fishery Protection

Promote and implement conservation policy
Develop and implement biosecurity policy
Implement salmon stocking policy

Develop trout stocking policy

Implement Seal Management Plan

Develop and implement Sawbill management
Develop and implement alien species policy
Develop sea trout strategy

Optimise smolt passage

Optimise adult salmon passage

Habitat Management
Action
Restore upland riparian woodlands

Restore areas degraded by agricultural siltation
Restore channel modifications

Remove appropriate migration barriers
Restore nutrient status of degraded upland
Optimise flow regimes

Restore sediment transfer below dams
Forestry restructuring

Resolve point source pollutions

Resolve diffuse pollution

2008 2009 2010 2011 2012 2013

Partners

Anglers / proprietors/SEPA / SNH
/ HRC/ Moray Firth Partnership

2008 2009 2010 2011 2012 2013

Partners

SFPA, MF DSFBs
Proprietors, anglers, nets
anglers / watersports /

SSE

Angling clubs/ Stillwater owners
SMRU /SG / MF DSFBs

MF DSFBs /SASA/ SNH /SG
SNH/ SEPA/ Landowners
MF DSFBs / Trusts

SSE

SSE

2008 2009 2010 2011 2012 2013

Partners

FWAG / F CO / Landowners
LBAP / SNW /AAG

FWAG / Landowners /AAG/LBAP _
SEPA / landowners

HRC / Landowners /SEPA

FRS / US forest / NINA

SEPA / SSE / Private hydro
SSE / SEPA / Aberdeen Uni
Forestry Co / AAG / Landowners
SEPA

SEPA / Landowners
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Information gathering to support management

Code of Good Practice.
ED 12 Develop use and training of volunteers

Action Partners 2008 2009 2010 2011 2012 2013
RD1 Monitor adult salmon returns SSE
RD 2 Monitor smolt outputs SSE
RD 3 Investigate genetic structuring of salmon stocks FRS / RAFTS
RD 4 Develop all species electro-fishing monitoring FRS/SFCC
RD5 Monitor exploitation rates rods & netting Proprietors
RD 6 Monitor / manage seal salmon interaction. SMRU / MF DSFBs
RD 7 Monitor / manage sawbill predation SNH / SG /SASA
RD 8 Monitor / manage alien species SNH
RD9 Continue PIT tagging research FRS
RD 10 Maintain collection of salmon scales Proprietors / ghillies
RD 11 Develop more sophisticated stock models FRS
RD 12 Establish carrying capacities FRS/SFCC
RD 13 Collect baseline data on stillwaters / hill lochs Anglers /FRS
RD 14 Collect improved data on non salmonids FRS/SFCC
RD 15 Develop new research partnerships As available
Education / development / liaison
Action Partners 2008 2009 2010 2011 2012 2013
ED1 Promote Conservation policy Anglers / ghillies/ proprietors
ED 2 Promote Biosecurity policy Anglers / ghillies/ proprietors
ED 3 Support sustainable fishery development Proprietors / Troutquest
ED 4 Develop / implement Education programme Highland Council
ED5 Contribute to SFCC / RAFTS working groups/ SFCC /Rafts—
Fishery management tools development
ED6 Contribute to IFM / ASFB / LANTRA industry IFM/ ASFB/ LANTRA
training development
ED 7 Carry out staff skills audit. LANTRA
Staff training SFCC /Inverness College
/Lantra /IFM
1 electro-fishing
2GIS
3 Boat skills
4 Surveillance techniques
5 Chainsaw
ED 8 Contribute to WFD through AAG AAG /ASFB working group
ED9 Contribute to Forest Plans Forestry Co. / Landowners
ED 10 Contribute to LBAP implementation Highland Council / LBAP
ED 11 Maintain compliance with RAFTS / ASFB RAFTS /irsolgg
[ T I

D- Develop

I- Implement

P- Project Resourced
AAG - SEPA Area Advisory Group Partially Resourced
R- Review New Funding Required
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8.2 Budget

An indicative project budget for the first yeartbé plan 2008 / 2009 is shown on the
table below. This budget is subject to approvdath the Cromarty Firth Board and
Trust at their meetings in April. New funding soes will be sought during the
following years of the plan to support projects kearin orange and red on the table
above.
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Cromarty Firth Fishery Board / Trust Draft Project Budget
2008-09
Cost
Code Project Name Stage Materials Mileage Labour To tal External to
etc. Cost Funding Board
£ £ £
PL1 Consultation version of plan 0 0 1138 1138 1138
SP1 Bailiffing Patrols 1000 12000 41900 54900 54900
Promote/implement Conservation
SP2 Policy 0 0 1050 1050 1050
SP3 Biosecurity Policy - produce plan etc. 0 0 1750 1750 1750 0
SP4 Salmon Stocking Policy 0 3500 21695 25195 25195
SP5 Trout Stocking Policy 0 0 438 438 438
SP6 Seal Management Plan 0 0 455 455 455
SP7 Sawnbill Management Plan Develop & Collate 0 0 1050 1050 1050
Counts 0 200 2470 2670 2670
Licence Application 09 0 0 175 175 175
SP8 Alien Plant Species Field Work & Data Entry 4500 1200 5125 10825 11000 -175
Bank Clearance 0 120 5200 5320 5320
Alien Animal Species 0 200 1225 1425 1425
SP9 Develop Sea Trout Strategy 0 0 1250 1250 2000 -750
SP10 Optimise Smolt Passage Orrin Dam & Achanalt 0 2160 5115 7275 7275
SP11  Optimise Adult Salmon Passage Orrin Falls CAR licence 0 0 350 350 350
Install logs 0 0 98 98 98
Orrin Dam Trap &
transfer 0 1932 6290 8222 8222
Meig/Luichart freshet etc 0 0 500 500 500
Corriefeol estimate 0 0 525 525 525
Other obstacles 0 0 525 525 525
HAl Upland Riparian Woodland 0 0 1460 1460 1460
HA2 Siltation 0 120 925 1045 1045
HA3 Channel Modification 0 0 350 350 350
HA4 Remove migration barriers 0 0 195 195 195
HA5 Nutrient Restoration 0 0 545 545 545
HA6 Flow Regimes 0 0 350 350 350
HA7 Sediment Transfer 0 0 525 525 525
HA8 Forest Restructuring Liaise FC/Kildermorie 0 0 700 700 700
HA9 Point Source Pollution AAG 0 0 875 875 875
HA10 Diffuse pollution AAG 0 0 0 0 0
RD1 Monitor Adult Salmon Returns Collate FRS data 0 0 175 175 175
Pit Tag Data 0 200 750 950 950
Collate PT Data 0 0 350 350 350
SSE dam counts 0 0 175 175 175
RD2 Monitor Smolt Outputs Rotary Screw Traps (x2) 0 640 7065 7705 7705
RD3 Genetic structuring salmon stocks Liaise FRS 0 0 175 175 175
Collect material 0 0 0 0 0
Salmon/grilse project 0 0 1750 1750 1750
RD4 All Species Electro-fishing monitoring Liaise FRS/SEPA 350 0 350 700 700
Carry out electro-fishing 0 600 3750 4350 4350
RD5 Monitor Exploitation Rates 0 0 0 0 0
RD6 Monitor Seal Interaction Contingency 0 0 480 480 480
Collation 0 0 175 175 175
RD7 Monitor Sawbills 0 0 175 175 175
RD8 Monitor Alien Species Create Database 0 0 725 725 725
Produce maps 0 0 350 350 350
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Report 0 0 350 350 350
Liaison
SNH/BTCV/owners 0 0 350 350 350
RD9 Pit-tagging research 2100 0 1750 3850 3850
RD10 Collect Salmon Scales 100 0 400 500 500
RD11 Develop Stock Model Liaise FRS, P Birrell 0 0 350 350 350
RD12 Establish Carrying Capacity FRS/Rafts (multi-year) 0 0 175 175 175
RD13  Still Water/Lochs Design, liaison 0 0 175 175 175
Stratified sampling 0 0 1750 1750 1750
RD14 Data on non-salmonids FRS re techniques 0 0 350 350 350
RD15 Develop new research partnerships Climate Change etc. 0 0 175 175 175
Schools, ghillies, web
ED1 Promote Conservation Policy etc. 0 0 350 350 350
Press release, RAFTS
ED2 Biosecurity Policy - dissemination etc 0 0 350 350 350
ED3 Sustainable Fishery Development Liaise Troutquest 0 0 175 175 175
ED4 Education Programme Highland Council, ranger 0 0 700 700 700
Hatchery visits 0 0 700 700 700
ED5 SFCC/RAFTS working group SFCC 0 320 700 1020 1020
SGFMP 0 160 350 510 510
Working Group 0 160 350 510 510
ED6 Training - IFM, ASFB, LANTRA IFM committee 0 160 350 510 510
Training Group 0 320 700 1020 1020
SVQ 2/3/4, volunteers 0 240 525 765 765
ED7 Staff Training (rolling programme) SvVQ 2 300 0 130 430 430
SvQ 3 350 0 195 545 545
GIS (new ArcView) 420 0 350 770 770
Boat Skills 0 0 195 195 195
Chainsaws 720 0 390 1110 1110
ED8 WEFD (through AAG) Consultations 0 0 700 700 700
ED9 Forest Plans FC liaison 0 0 175 175 175
ED10 LBAP 0 0 525 525 525
ED11 Code of Good Practice 0 0 175 175 175
ED12 Volunteer programmes identifying projects etc 0 0 525 525 525
0 0 0 0
Equipment requirements Chainsaw 200 0 0 200 200
Boots and Hats 300 0 0 300 300
Total 10340 24232 135128 169700 14750 154950
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8.3 The need for volunteers to assist work programem

The following projects either require voluntaryiatance or could be expanded with volunteer
input.

SP 4. Implement Stocking Policy.
Ghillies / anglers
Assist with broodstock collection, stripping, edgrging and fry planting.

SP 5. Develop Trout Stocking Policy
Angling clubs
Help develop more sustainable ways of stocking broaut.

SP 6. Implement Seal Management Plan
Ghillies / stalkers
Act as nominated marksmen.

SP 7. Implement Sawbill Management Plan
Ghillies

Act as nominated marksmen

Ghillies / anglers

Assist with bird counts.

SP 8. Implement Alien Species Policy

Ghillies / stalkers

Operate and check mink traps and crayfish traps.
Anglers

Assist with clearance works for alien plant species

SP 9. Assist with Sea trout Project

Ghillies / anglers

Provide historical catch data to project.

Keep catch log books.

Provide scale samples and genetic material to ¢troje

HA 1. Riparian Woodland Projects
Anglers
Assist with tree planting projects

HA 2. River restoration works
Anglers
Assist with log jam clearance, rubbish removal Enstream habitat restoration projects.

RD 4. Assist with electro-fishing surveys
Anglers
Assist with electro-fishing survey works.

RD 10. Salmon scale collection
Anglers / ghillies
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Collect salmon scales from any fish retained,

RD 13. Hill Loch Project

Anglers

Collect fish and habitat data from hill lochs.
Keep catch log books of visits to hill lochs.

ED 1. Implement Conservation Policy
Anglers / ghillies
Abide by conservation policy and encourage othgteas to abide by policy.

ED 2. Implement Biosecurity Policy
Anglers / ghillies
Adopt biosecurity precautions to prevent GS intiaidun.

ED 4. Implement Education Policy

Anglers

Assist with site visits and open days.

Help organise events for anglers with the Boardusto promote fishery management issues.
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Section 9. Monitoring and Research Requirements

9.1 Evaluation of the adequacy of current local anaational data for
assessing the status of fish and fisheries in thednarty Firth

Region.

Electro-fishing monitoring in the Cromarty Firth Region

There are a number of sites that have been useat@snonitoring sites within the
region. However the selection of these sites habk/ed over a number of years, many
were selected to check the effectiveness of stgckamd do not represent a sufficient
spread of habitat types. We recognize the neeelview the selection of core monitoring
sites.

Table 1. Core Electro fishing Sites

Catchment/ Total Total non-core sites Total no of
River* no. of No of core sites fished elf sites

;:i?(: More than once a| Once a | Every 2 | Less frequently | Non Non core | Non

year** year years than once core p/a core
every two years| quant Timed

1 Conon 2 2 6 1 1€ 25
2 Orrin 4 3 1 16 9 16 45
3 Meig 5 5 3C 8 4C 83
4 Blackwater 3 3 24 11 20 58
5 Bran 4 4 16 6 33 59
6 Conon catchment | 18 92 35 125 265
(1-5)
7 Peffery 2 2 7 0 0 9
8 Alness 2 2 2 34 35 73
9 Allt Graad 0 0 0 4 0 4
10 Sgitheac 0 0 0 16 0 16
11 Newhall burn & 0
other small coastal
stream

Most of the core monitoring sites on the Conorstfilshed in 1996 and 1997, were
selected to test effectiveness of the large sctiehlkry operation on the Conon. Sites
were selected on each major tributary. The sim®\selected using the 1995 habitat
survey of the Conon system and sites of A or B gitzabitat suitability chosen.
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Cromarty Firth Electro-fishing sites
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Based on digital spatial data licensed from the Centre for Ecology and Hydrology,
© CEH. © Crown copyright.
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Electro-fishing monitoring sites
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In addition to the core monitoring sites describbdve sites have been electro fished for

a variety of different purposes as shown in Table 2

Table 2. Purpose of Electro fishing

Reason for electro fishing site: Number of Number of
sites visits

Core monitoring 22 78

Monitoring stocking with eggs 7 17

Nutrient addition experiment 16 16

Quantitative and timed fishings. Mapping distrilouiti 260 Approx 300

passage of obstacles / relative abundance

Presence absence. Distribution /passage of obstacle | 89 89

Details of electro-fishing surveys including reasdor survey are set out in a series of
internal Board reports although some electro-fighitas undertaken in years between

reports and entered into SFCC database;
Conon reports

1996 electro-fishing survey
12 quant sites mainly to check stocked areas

1997 electro-fishing survey

29 guant sites stocked areas but also some napaaining

1997 Meig natural spawning survey
8 P/A sites to check limits of natural spawning

1998 electro-fishing survey
41 quant sites
22 P/A sites

1999 electro-fishing survey
32 quant sites
19 timed sites some on wider main stem reaches

2002 electro-fishing survey
5 quant sites

107 timed sites to give assessment of relativeksabandance around the catchment.
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Alness reports

1998 electro-fishing survey of Alness
34 P/A sites to give some indication of stock disttion and limits to migration

2002 electro-fishing survey of Alness

35 timed sites to give more information on limifs@gration and relative stock
abundance.

2004 stocking strategy

Balnagown

1999 salmonid fry & parr survey by Bob Morgan anG®AT

Sgitheach

1998 Brief electro-fishing survey of R Sgitheach.
P/A sites to determine limit of migration at sergddalls on the Sgitheach

Allt Graad

2000.

Timed fishings to determine limit of migrationJagve stock abundance and check
effects of recent poisoning incident.

Newhall Burn and smaller burns running into Cromarty Firth

Timed fishings to investigate distribution of salms
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Electro-fishing Methods

Over time several different methods of electroifighrhave been used, with different

methods being appropriate to different purposes.

Table 3. Electro fishing Methods

Reason for Percent of sites fished by method

electro fishing | Fully Semi- Timed Presence /| Other Other

site quantitati | quantitati | fishing absence | method 2 | method 3
ve ve (single-
depletion | run)

Core-monitoring| 100 0 0 0

Distribution / 40 0 40 20

limits to

migration

Nutrient 100 0 0 0

addition

experiment

Other 100 0 0 0

experimental

Fully quantitative fishings are as per SFCC protoco

Timed fishings used backpack gear banner net andperators. Samples were in
riffle / shallow glide habitat and were for 5 mirgt Salmonids were recorded as 0+

and 1++ with scale samples taken as required.

Presence / absence fishings as per SFCC protocol

Electro-fishing data is stored in the SFCC datakatea copy held locally and at

SFCC, FRS, Faskally.
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Need for review of Electro-fishing and monitoring sites

More sites are needed to cover areas of varying habitat suitability and levels of egg deposition. Ideally each
sub catchment should be divided into lengths graded by habitat suitability (already classified from our habitat
surveys) and recruitment status. l.e. Stocked to saturation, partially stocked, high level of natural spawning,
restricted natural spawning. With sufficient sites electro-fished in each habitat type and with the areas of
each already established then useful modelling of smolt out put could be undertaken. In some areas models
could be tested by smolt trapping and / or back calculation from adult returns combined with marine survival
rates established from tagging experiments.

When the Conon Board merged with the Alness DSFB we inherited a number of rivers with little or no
previous electro-fishing data. Our priorities have been to habitat survey all catchments in our region (now
completed) so that all obstructions, wetted areas and salmonid habitat suitability assessments have been
recorded. In order to establish the distribution and limits to migration some presence/absence electro-
fishing was undertaken. In recent years larger numbers of timed sites have been done, which as well as
giving the same information as p/a sites also give an indication of relative strength of stocks when ranked.
We have also been doing quantitative electro-fishing for research projects into nutrient manipulation and
density of egg planting experiments. These experiments and contract SAC work in the last few years have
reduced the amount of monitoring work which we have been able to carry out. We would now like to
develop a new monitoring programme.

The development of an improved monitoring programwvoeald give a better spread of
sites over a variety of habitat types. It woulslainvolve the selection of sites to monitor
for non salmonids and in particular eels and larygrelhis would help to inform local
fishery management and also better support WFD.aims

The development of an improved monitoring progranaitse needs to be guided by a
better understanding of population structure wisigh only come from a large scale
genetic analysis of stocks. Any monitoring worlpegsent is an interim arrangement
until a better understanding of population struetisrachieved.

Other tools for monitoring

At present, in addition to monitoring of juvenil®sks by electro-fishing, smolt production is
monitored at some sites by trapping and adult stac& monitored by collection of rod catch
data, resistivity counters at hydro dams and tragppi

Rod catch

Rod catch data has been collected from Cromarth Riivers for many years and is summarised
in Section 6. Whilst rod catch can show somedsdn run timing and relative strength of grilse
and multi-sea winter stocks, it is of less useramdex of overall abundance in the Cromarty
region than in many other regions. The reasotthisron the Conon system is that angling effort
is concentrated on the relatively short main stétheriver. In a dry year fish may be
concentrated in the lower reaches throughout therer resulting in a high rod catch. Whilst in
a wet year, many fish may pass quickly throughntiaén stem and into the tributaries and so not
be available to anglers.
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The Alness is very much a spate river, fishing el wet year and poorly in a dry summer.
The rod catch on the Alness is very much an indioatt favourable angling conditions rather
than abundance of stock.

In recent years the timing of the grilse run hasnbenpredictable and in some years grilse have
arrived after the angling season and not beensepted in the rod catch.

The use of anglers log books may be a valuablettoekamine stock structure and catch per unit
effort for sea trout and also for hill loch browout and charr.

Smolt trapping

The fixed smolt trap at Achanalt on the River Bhas been operated since 1994. In a dry spring
the trap catches the entire smolt run of the Brarhbavy rainfall results in the barrage gates
being opened and smolts being lost below the tidps has given a long time series of smolt
production from the Bran. The installation of a@edary trap below Achanalt Barrage might
reduce downstream losses, or at least allow thdme tpuantified using mark and recapture.

In recent years rotary screw traps have been usd¢dedMeig and Orrin. Mark and recapture
experiments have been used to estimate smolt piiodifoom these tributaries. The traps sites
on both of these rivers have been downstream abhgams, which give a steady regulated flow
throughout the smolt run. This has resulted ity wemnsistent recapture rates at both sites. The
operation of a screw trap on the Blackwater woiNg @ smolt production estimate from each of
the four Conon tributaries.

The use of rotary screw traps and mark and recapdghniques could also be used on other
rivers in the region. The Allt Graad has a regddtow and might be most suitable for a smolt
trapping project. The Alness has a much more blriiow and would be more difficult to trap
effectively. The problem being that smolts are enlikely to migrate on a spate and the
efficiency of the trap would be reduced in highafto There are also security and health and
safety issues which would need to be considered.

Fish counters

The SSE resistivity counters on the Conon systefioafAchilty, Meig and Luichart have been
upgraded in recent years. There have been sorb&epre with the Luichart counter but the Tor
Achilty and Meig counters now seem to be workindlw&he SSE counts are likely to be one of
the most reliable indicators of salmon abundancespawning escapement.

The Alness system at present has no fish coumerasdiscussed above, the rod catch has
limited use in estimating stock abundance. Thwiladion of fish counters on the Alness would
be of great value to management. There are twenpiat sites that might be suitable for the
installation of fish counters on the Alness.

The weir near the mouth of the Alness has a Défilfass which could be retro-fitted with
either a VAKI or resistivity counter. The provisiof a mains electricity supply to power a
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counter would be possible. Some modificationh&odrest of the weir would ensure that all the
fish used the pass. The most difficult problermstalling a counter in the Alness weir would be
security from vandalism.

The second potential site for a fish counter onAlmess would be at Loch Morie Dam. This

dam is also fitted with a fish pass which couldadapted to house either a VAKI or resistivity
counter. An electricity supply would be more idifilt at this site but security should be less of
an issue. This would be an important point to nwnipstream spawning escapement. Juvenile
electro-fishing surveys downstream of Loch Moriewta high level of spawning wherever
habitat is suitable. The juvenile stocks upstrefifroch Morie appear much less robust and have
more scope for improvement. Monitoring of escapsradove Loch Morie would be useful to
monitor the effects of management actions upstream.

Trapping

The adult trap at Loch na Croic on the Blackwatgcloes the entire upstream run of salmon and
grilse returning to the Blackwater. This gives ofithe most robust data sets for any river
system in Scotland.

The adult trap below Orrin Dam catches returnirigiea which are then released upstream of
the Dam. This trap will be useful to monitor theesess of efforts to restore the Upper Orrin as a
salmon river.

PIT tagging

Since 1997 a PIT tagging programme on the Conaesybas been developed in conjunction

with FRS and SSE. This programme monitors maiimeg\&l of salmon smolts from the Bran as
well as investigating a number of management issues
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9.2 Local Research priorities for the Cromarty Firth Region.
Status / monitoring of non-salmonid fish species.

Although there are fewer non-salmonid species pteésghe Cromarty Firth region than further
south in Scotland, they can have either a highereasion status or in the case of introduced
species a negative impact on native species. tmdases the monitoring of the distribution and
status of non-salmonid species is required befppeopriate management options can be
employed. At present non-salmonid species arearmamercially exploited in the region,
although they have in the past. There is potettidevelop recreational fisheries for some
species and monitoring would be needed to ensutefi@heries are sustainable. Monitoring of
eel stocks is important because of the rate ofrdethroughout its range. Monitoring of lamprey
abundance is also important because of the threditstatus of stocks and limited habitat
availability in the region.

Status / monitoring of fish species in large rivers

The status of fish stocks in large rivers is uraiaralthough they may be important in salmon
smolt production, sea trout smolt production anerewintering and for non-salmonid species.
To develop models of fish production for the regdilbbe importance of large rivers needs to be
better understood. Large rivers in lower catchmeng subject to hydro, morphological and
agricultural impacts. The scale of degradationltegy from these impacts needs to be
understood before mitigations can be employed.

Status / monitoring of fish species in still waterg hill lochs

There is some scope for the development of newefiisk for brown trout and other species in the
region. Collection of base line data and subseguenitoring would be needed to ensure that
such fishery development is sustainable.

Status of sea trout populations and habitats in theegion.

Sea trout are important for biodiversity, econoarid social reasons. They support accessible
angling association fisheries in the lower reacaifasvers. Whilst salmon have been well
researched in the region, sea trout have not etjthesame attention. The last significant work
on sea trout in the region was by G H Nall in t88Q’s. Sea trout stocks are concentrated in the
lower reaches of large rivers in the region as agltoastal and lower catchment burns. Many of
these areas are particularly impacted by agriallsiltation and channel modification. A 3-year
Moray Firth wide project will start in 2008 to reseh sea trout stocks, habitats and management
options.
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Genetic structure of salmon populations.

The individual population is the logical unit of negement for salmon stocks. At present we do
not know the geographical boundaries of populatithes size and fragility of populations or the
effects of long term hatchery operations.

Distribution / monitoring of alien species.

Alien species, both plant and animal are likelynipact on fish and fisheries. Invasive alien
plant species displace native riparian speciesiceethvertebrate production, destabilise banks
and increase erosion. A map of the current extedtdistribution is required to co-ordinate
existing control activities more effectively andinstigate new works.

Alien animal species such as mink which are alrgadgent and American signal crayfish which
are present in the Nairn catchment impact on fisbks by predation. American signal crayfish
also compete with fish for habitat. A control gramme to contain and reduce the mink
population should be instigated. A cordon of manity traps around the Moray Firth would
give early warning of the spread of crayfish frdra Nairn (or other sources).

Effects of predation on fish populations, predatompopulations, mitigations.

Returning adult salmon and sea trout are vulnetalbeedation by bottle nosed dolphins in
coastal waters and by grey and common seals baibeistal waters and mouths of rivers.

Further work is required to assess the effectivenéthe Moray Firth Seal Management Plan in
reducing seal predation. In rivers, otter predatian be significant, particularly when migratory
fish are delayed and congregate below obstructions.

The early juvenile stages of most fish populaticas withstand a degree of predation because of
density dependent factors. However for salmorethee reducing compensatory mechanisms as
the fish grow, so that by the pre-smolt and smalje predation will have a more direct effect on
the number of returning adults in the spawninglstoc

Pike, perch, brown trout and saw billed ducks drsignificant predators on smolts and pre-
smolts. Further research is needed to assesff¢ebtveness of methods of reducing predation
and maximising smolt output.

Optimising fish passage at barriers to migration.

Further research is required to optimise fish pgessd obstacles to migration. The effectiveness
of downstream passage at obstacles can increadatipreon smolts or as in the case of Luichart
and Orrin prevent passage. The recent succegdtinggsmolts out of Orrin Dam needs to be
built on, so that conditions suitable to attracbkminto the fish lift can be reliably replicated
every year.

Research into the effectiveness of upstream pasgagdividual obstacles to migration needs to
be continued, so that the most appropriate strestand flow regimes can be maintained.
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Monitor smolt production.

The success of freshwater management of salmorgitms and habitats is finally judged by
the number of smolts produced. Whilst juvenilegtefishing surveys can show localised
variation in habitat usage, the ‘bottom line’ okatual smolt production shows trends which will
be directly reflected in the number of returningilésl

Monitor marine survival

Monitoring trends in marine survival can be usedupport decisions on exploitation control. At
very low levels of marine survival strict consefgatmeasures may be required to ensure
sufficient spawning escapement. Whilst an uptarmarine survival might allow an increase in
exploitation to be sustainable.

Developing models of stocks.

Developing better models of stocks could be usemddict the effects of management
interventions, changes in predator numbers, changdsnate and land-use.

Estimate pre-fishery abundance.

An estimate of pre-fishery abundance would allowisiens to be made on the sustainable level
of exploitation which could be maintained. ThisuMbbe difficult to achieve but more effective
stock modelling, combining an estimate of smoltduction with trends in marine survival could
be used to establish limits to exploitation.

The estimation of pre-fishery abundance would hgoirfant in assessing the sustainability of the
development of new fisheries. The developmentfefex fishery may need to be linked to an
effective catch and release policy, whilst somEldih brown trout populations may withstand a
high level of exploitation.

Establish required spawning escapements for indivigal populations.

This would allow decisions to be made about thejadey of spawning escapement (particularly
on rivers with fish counters) and the level of n@garaent intervention required to restore or
maintain egg deposition.

Establishing carrying capacities for habitats.

By establishing carrying capacities for a varietyabitat types at different altitudes, the health
of existing fish populations could be assessetie axtent of deviation from a typical carrying

capacity could be used to decide the types andl déveanagement interventions which might be
considered.

352



Monitoring habitat change — developing new surveyechniques.

There is scope to develop the existing SFCC hakitatey technique to integrate new methods of
aerial habitat survey. These new methods link digfinition digital photography with 3-D
computer analysis to survey large sections of rigeickly and in a way which can be replicated
to record changes in habitat over time.

Investigate methods and effects of sediment restdian and other habitat manipulations.

In order to assess the effectiveness of gravednatidn below hydro dams and other management
interventions such as riparian habitat restoradiot agricultural sediment control, pre and post
works studies should be conducted. These shodldde; habitat survey, photography and
electro-fishing in order to record and quantify mfpas and benefits arising from the interventions.

Investigate nutrient restoration in upper catchmens

Initial research indicates that an anthropogenange in the nutrient status of upper catchment
streams may limit fish production. Further reshas required to establish restoration
technigues which can restore carrying capacithése areas, without adversely influencing the
conservation status of waterbodies downstream.

Develop international research projects

The Strategic Framework for Freshwater Fisheriestifled the need for increased international
collaboration in fisheries research and managemantecent years we have developed useful
links with researchers in the United States andidgr A project to monitor changes in climate
and effects on fisheries, linking rivers from Saatl with rivers in the south and perhaps north of
the Atlantic salmon’s range could be developed.
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9.3 Local data collection required (methods, sitestc) to achieve
research priorities identified above.

Status / monitoring of salmonids.

Continue collection of rod catch and net catch @@ataegion.

Continue collection of fish counter and trap codaita.

Investigate installation of new fish counters mararly on the Alness.

Develop existing network of electro-fishing monitay sites into a rolling programme. Seek
advice from FRS on site selection, so as to giviengmoved geographical and habitat type
coverage.

Status / monitoring of non-salmonid fish species.

Continue collection of non-salmonid data at elefisbing sites selected for salmonid
monitoring.

Set up rolling programme of electro-fishing moringrsites for eels and lampreys. Seek advice
from FRS on site selection.

Status / monitoring of fish species in large rivers

Work with SFCC / FRS to agree national protocotsnionitoring fish species in larger rivers and
incorporate into monitoring programme.

Status / monitoring of fish species in still waterg hill lochs

Set up a group of volunteers from local anglingslto collect base line data from hill lochs.
Use a combination of catch log book, photograpigmietric and scale collection from captured
fish. Seek advice from FRS on data collection sitedselection strategy.

Status of sea trout populations and habitats in theegion.

Contribute to Moray Firth Sea Trout project. Fisai liaison between Project Officer and local
sea trout interests.

Genetic structure of salmon populations.

In the medium to longer term work with FRS / RAFTSFCC to develop a national salmon
genetic mapping programme.
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In the shorter term liaise with FRS to start thbeotion and storage of appropriate genetic
material during existing electro-fishing and trampivorks.

Distribution / monitoring of alien species.

Start invasive plant species mapping project inreen2008. Liaise with SFCC / RAFTS / SNH
to ensure data is collected and stored in a fowhith will allow the development of a national
database.

Liaise with neighbouring Boards / Trusts and SNHwink trapping and monitoring project.
Liaise with neighbouring Boards / Trusts and SNHAomerican signal crayfish trapping and
monitoring project.

Effects of predation on fish populations, predatompopulations, mitigations.

Continue support for SMRU research programme asopéine Moray Firth Seal Management
Plan.

Continue sawbill counts. Develop Moray Firth SdiMdianagement Plan in partnership with
neighbouring Boards / Trusts, SNH and Scottish Govt

Optimising fish passage at barriers to migration.

Install rotary screw trap below Orrin Dam to monismolt production from the Upper Orrin.
Monitor fish pass counts at Tor Achilty, Meig andithart.

Monitor adult trap counts at Orrin Dam.

Monitor smolt production.

Install rotary screw trap in Blackwater to complsteolt production estimates for all Conon
tributaries.

Investigate installation of rotary screw traps iméss, Allt Graad and Balnagown.

Set up rolling programme of smolt production estiora
Monitor marine survival

Continue long term PIT tagging monitoring on the®r Develop PIT tagging projects on Meig
and Blackwater.
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Developing models of stocks.

Develop better models of stocks with FRS. Incoammsmolt production estimates, areas of
habitat used, marine survival, predation / migratizortality.

Estimate pre-fishery abundance.

Use improved stock models to predict pre-fishenyradance.

Use mark / recapture or other methods to estimatdighery abundance as part of the
development of new fisheries.

Establish required spawning escapements for indivigal populations.

Derive from improved stock modelling.

Apply precautionary principle.

Establishing carrying capacities for habitats.

Either as part of a national project with SFCC SFRRAFTS, or as a regional pilot project.
Would require a variety of habitat types at diffégraltitudes to be stocked to saturation and the
resulting juvenile populations monitoring by eleefishing.

Monitoring habitat change — developing new surveyechniques.

Work with SSE / APEM on aerial survey projects be Orrin and Glascarnoch.

Adapt SFCC habitat survey protocols to include sawey methods as GIS layers. This would
allow a phased approach to habitat data colleetimhlinkage of different methods.

Investigate methods and effects of sediment restdian and other habitat manipulations.

Work with SSE / SEPA on options to restore sedinramtsfer and spawning habitat to the Lower
Orrin.

Incorporate pre and post works surveys into eleftsfong programme.

Investigate nutrient restoration in upper catchmens

Work with FRS / US Forest Service to develop redearogramme.
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Develop international research projects
Continue collaboration with US and Norwegian reskars.

Through RAFTS, investigate EU funding for a climabange / fisheries project with potential
partners in the Asturias region of Northern Spain.
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9.4 Assessment of options for collecting requiredata with full
consideration of the legislative framework (e.g. Amal Scientific
Procedures Act, health and safety requirements) gevning
research.

At the design stage of each project identify arubre whether the project will deliver outcomes
which will be used for local fishery managemeritthére is a clear management outcome from
the project then it is exempt from the Animal StiénProcedures Act.

Where research projects do not have a clear loaahgement outcome, then the work must be
covered by a Home Office Licence under the Aninwaétific Procedures Act. This should be
applied for by a university partner or FRS andwioek carried out under the terms of the licence.

All projects should be conducted in compliance wlith Cromarty Firth Fisheries Board’s Health
and Safety Policy. An appropriate risk assesssiemild be carried out and recorded before
commencing works.

Staff should be trained to SFCC / SVQ standarddaatro-fishing.
Staff should be trained to SFCC standards in suleeyniques and data entry.
Where appropriate papers should be produced amditted for peer reviewed publications.

Regular liaison should take place with FRS / SF€€risure best practice is applied.

The Board and Trust will carry out an annual revafwompliance with the agreed ASFB /
RAFTS Guide to Best Practice protocols describdovband make a formal response to ASFB /
RAFTS as to the level of compliance with the Guillée are at present compliant with all
significant sections of the Guide and are workimgards full compliance. In particular the
Board has a Health and Safety Policy and a starsgardhethod of conducting Risk Assessments
prior to conducting tasks. All Board Staff areuigd to complete the IFM Bailiff Certificate
gualification before being warranted. This quaéfion includes training on job specific health
and safety and child protection issues. All staff also required to carry out First Aid training
which has industry specific elements and 3 yealdsyesher courses.

The Board also has an equal opportunities poliapéet the requirements of the Sex
Discrimination Act 1975, The Race Relations Act@9nd the Disability Discrimination Act
1995.
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A GUIDE TO BEST PRACTICE

FOR

SCOTTISH FRESHWATER FISHERIES MANAGEMENT
ORGANISATIONS
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“In addition to their economic importance, Scotland ’s freshwater fish have significant natural

heritage value. This includes their nature conserva  tion importance, which is recognised through

formal designations, their contribution to Scotland 's biodiversity and freshwater ecosystem

function, and their role as environmental indicator s. Scotland’s legislative and management

structures for fisheries in fresh water must theref ore seek to achieve a situation in which fish thriv e,
fishery owners and operators achieve an acceptable financial return, and anglers enjoy their sport.
Effective measures must operate throughout Scotland to ensure the appropriate conservation of all

fish species, reqardless of their commercial or spo rting interest, and a scientifically-based approach

to fishery management which seeks to achieve the su___stainable exploitation of fish as a sporting
resource and maintain the biodiversity of fresh wat er habitat”.

(Scotland’s freshwater fish and fisheries: Seautiveir future.

Rhona Brankin, Scottish Executive, 2001)

“It is estimated that anglers spend a total of £113 million on angling in Scotland, with salmon and
sea trout anglers accounting for over 65% (£73 mill  ion) of this total”.

(Scottish Executive, 2004)

Introduction

This Guide to Best Practice sets a benchmark against which District Salmon Fishery Boards and Fishery
Trusts may assess their operations. In following this guide, regulators, funders, managers, customers, and
the general public will have greater confidence in the ability of these organisations to manage fish stocks
and fisheries effectively, at both a local and national level.

This Guide sets out principles and national standards for the governance of organisations that are
responsible for the effective conservation, management and development of freshwater fish species and
management and development of freshwater fisheries, with due respect to the ecosystem and biodiversity.
The Guide recognises the economic, social, environmental and cultural importance of fisheries and the
interests of all those concerned with the fishery sector. The Guide takes into account the biological
characteristics of the resources and their environment and the interests of consumers and other users.

This guide relates to the corporate governance and management of fisheries organisations. Issues of
scientifically based procedures for fisheries management and procedures for sound practice will be dealt
with in further documents developed by fisheries biologists and managers operating within these
organisations.

Certain parts of this Guide relate to legislation and assists subscribers in meeting the requirements of wider
legislation.

The Guide provides principles and standards, which could be applied to the conservation, management and
development of all fisheries.

Why have a Guide to Best Practice?
The guide will demonstrate to other organisations that fisheries will be managed in a credible, transparent
and consist way. Properly managed fisheries can have great benefits in a number of areas including:

¢ National and local economy

e Tourism

¢ Recreation

«  Biodiversity

e Sustainable fish stocks and habitats

e Community and social inclusion

¢ Environmental education
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A Guide that is followed and complied with can influence policy makers in Government departments in
developing future fisheries policy and provides a route map for good fisheries management at a local level.

Compliance with an agreed Guide to Best Practice will provide evidence of good fisheries management
practices which will help secure confidence and encourage greater public and private investment in the
sector.

This Guide will enable subscribers to identify good practice for their own areas of operation.

This is a working document, which may be revised and up-dated to take account of newly identified good
practice and changing regulatory conditions and working environments.

The Objectives of the Guide are to ensure that figlries management
organisations:

a) Establish principles, in accordance with the relevant legislation, for responsible fish and
fishery management, and promotion, taking into account all their relevant biological,
technological, economic, social, environmental and commercial aspects.

b) Establish principles and criteria for the elaboration and implementation of consistent local
and national policies for responsible conservation of fish and fisheries resources and fish
and fisheries management and development.

c) Serve as an instrument of reference to help Government and public agencies establish
and improve the legal and institutional framework required for the exercise of sustainable
fisheries and in the formulation and implementation of appropriate measures.

d) Facilitate and promote technical, financial and other cooperation in conservation of fish
and fisheries resources and fish and fisheries management and development.

e) Promote protection of living aquatic resources and their environments and coastal areas.

f)  Promote research on fish and fisheries as well as on associated ecosystems and relevant
environmental factors.

g) Provide standards of conduct for all persons involved in the fisheries sector.

What will the Guide cover?

e Corporate governance of Boards and Trusts

¢ Relationships between Boards and Trusts

¢ Relationship between ASFB and RAFTS

«  Engagement with other sectors and organisations
¢« Compliance with GtBP and auditing

Definitions

‘Fisheries Management’
Within this Guide fisheries management refers to the management of freshwater fish stocks, fisheries and
habitat within Scotland.

‘Sustainable development’
Development that meets the need of the present without compromising the ability of future generations to
meet their own needs.

‘District Salmon Fishery Boards’ (‘DSFBs’)
Are the statutory management bodies for migratory salmonid fish stocks.

‘Fisheries Trusts’
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Refers to Fisheries and Rivers Trusts and Foundations, which have a remit to conserve and enhance all
native freshwater fish and their environments.

‘Association of Salmon Fishery Boards’ (‘ASFB’)
Is the representative organisation for the above DSFBs.

‘Rivers and Fisheries Trusts Scotland’ (‘(RAFTS’)
Is the representative organisation for the above Fisheries Trusts.

‘Scottish Fisheries Co-ordination Centre’ (‘SFCC’)
A public private partnership organisation which produces protocols and training for the collection of fisheries
data including electro fishing and habitat data, and which holds the national databases for fisheries data.

‘Must’

Where a recommendation in this Guide is expressed using the word ‘must’ , it is re-stating an existing legal
obligation for the organisation, who therefore have to be compliant with the appropriate provision as a matter
of law.

‘Should’

Where a recommendation in this Guide is expressed using the word ‘should’ it is implicit that signatories to
the Guide are obliged to follow the recommendation if they wish to remain compliant with the provisions of
this Guide.

‘Recommend’

Where a recommendation in this Guide is expressed using the word ‘recommend’ , it is implicit that the
signatories are expected to undertake the recommendation if they wish to remain compliant with this
particular provision of the Guide, but it is acknowledged that some signatories may not be able to comply
due to unique circumstances. The ‘recommendation’ remains a goal to which organisations should aspire.

Important
Compliance with this Guide does not relieve yoyair responsibilities to meet the
requirements of the law. Although we refer spealficto some pieces of legislation in

the Guide, we have not attempted to include eveagepof legislation that may affect
your organisations activities.
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ASFB — RAFTS Relationship

Working together

Boards and Trusts have a wide range of common objectives and therefore will benefit of working together to
prioritise actions, allocate responsibilities, reduce duplication and utilise resources fully. It is necessary to
maintain independent identities as required by the statutory and charity obligations of each organisation.

Responding to consultations

Where possible RAFTS & ASFghould make joint responses to consultations.
Where conflicts of opinion or policy occur RAFTS daiSFB should make
separate responses.

Conflicts of opinion or policy identified by the @ictorsshould be brought to the
attention of the Executive Committees.

Representation at meetings

Where possible RAFTS & ASF8hould share representation at meetings.
Where conflicts of opinion or policy occur RAFTS daiSFB should make
separate representation.

Conflicts of opinion or policy identified by the @ictorsshould be brought to the
attention of the Executive Committees.

Identifying conflicts of opinion

Where conflicts of opinion or policy are identifiékde Directors in the Executive
Committees of each organisatioshould ask for representation from both
organisations.

Where no conflict of opinion or policy is identifleand where there are efficiencies
to be had from joint services it iscommendedthat the two organisations work
together e.g. secretarial, legal, administraticepantancy
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DSFB GUIDE TO BEST PRACTICE

This Guide sets out key governing principles to which District Salmon Fishery Boards (DSFB) should be
expected to work, covering best practice in management actions, public accountability and sound corporate
governance.

It will demonstrate what level of service other stakeholders, including public agencies, non governmental
organisations and the general public may reasonably expect from a DSFB in the above areas, as well as
providing a basic framework within which DSFB members and employees will have a clear understanding of
what is expected of them in the broadest sense, both from the perspective of an employer and employee.

By DSFBs adhering to the terms of this guide, stakeholders will have greater confidence in the ability of the
DSFBs to discharge their statutory powers and duties in a way which is clearly understood by all.

Any functions discharged by a DSHBust be in compliance with Scottish, UK or
International law. Such legislation may range frimeal regulations specific to a fishery
district, (for example local annual close time ragons), to national regulations (for
example Controlled Activities Regulations governinger works) right through to
international legislation such as the Habitats @ive which governs the protection of
species designated within Special Areas of Consiervalrhe onus is on the Board to
ensure compliance with the relevant legislation - in doubt, contact the ASFB.

Membership

" DSFB membership procedunesist comply with existing fisheries legislation.

. DSFB’s must comply with the law of election of proprietors,gher representatives
and tenant netsmen.

. DSFBsshould invite representation from local stakeholders sasiSNH, SEPA,
coarse fishermen where coarse fisheries are signifiin the catchment and their
Local Authority onto their Boards in an invitee eafly, recognising the limitations
of the Act.

" DSFBsshould have an angler representative chosen through ltatiso with the
angling associations.

" DSFBs should ensure good representation on their Board from Bisheries
Trust/Foundation operating in their area.

Code of Conduct for Board Members

" All Board membersnust act in the interest of the Board’s overall intéfast and
foremost. Any personal or professional conflictirterestmust be declared at the
outset.

" See appendix Members Code of Conduct and Standey©

Management
=  All DSFBs should have a personnel manual including policies for fiilowing
issues:
o Pensions
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Disclosure
Line management
Disciplinary procedures
Personal performance and remunerations reviews

o Equal opportunities
DSFBsmust comply with appropriate Health & Safety legislatisee appendix for
Health & Safety and COSSH).
DSFBsshould ensure that all staff dealing with children hawet through the
appropriate disclosure procedures.
All DSFBs must ensure that all staff involved in predation cohlvave appropriate
certificates to comply with the law.
Employer liability and third party insuranceust be obtained by each DSFB.
Data Protection Act notificatiomust be registered where applicable.

O O OO

Training

All scientific staffshould be trained to SFCC standards.

All bailiff and enforcement staffnust be trained to the IFM/SVQ level 2-bailiff
course. Bailiff warrant cardsiust only be issued to trained personnel.

It is recommendedthat DSFBs consider appropriate training for Baagmbers.
DSFBs employing staff using boatkould provide them with appropriate training
in boat handling

Training in fish diseases and identificatishould be supplied to DSFB staff
(Marine Lab course).

Relationships with other Bodies

a.

b.

Trusts and Boards (see Section 5)

Regulatory Bodies

DSFBsshould agree with its immediate Trust and other localststand DSFBs to
appropriate representation on SEPA’s Area Advis@roups for the Water
Framework Directive (WFD).

DSFBsshould participate where appropriate in Area Management@s.

Where there are Special Areas of Conservation ($ATSFBsmust comply with
SAC management plans.

DSFBsshould contribute to and be aware of their Local Biodsigr Action Plans
(LBAPS).

DSFBsshould liaise closely with local authorities and othegukatory authorities.

Stakeholders

It is recommendedthat DSFBs should consult with all other fish alghery
interests.

It is recommendedthat DSFB attempt to communicate where possibta ather
relevant interests within their catchments.
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Communications

Once stakeholders have been identified thkguld be communicated with and
receive information from the DSFB through the faling mediums: -
DSFBsshould use a website on which the following informatioil e available:

0 Most recent published accounts
Annual catch statistics since 1952
Membership of Board
Annual reports
Other reports/newsletters
Minutes of meetings

o List of qualified proprietors
DSFBsshould produce a newsletter/e-letter for distributioriite general public.
DSFBsmust hold an AGM and should consider holding an anmuadlic meeting
that is publicly advertised and open to all meminérthe general public to promote
the work of the Board.
It is recommendedthat DSFBs take all available opportunity to usedia to
broadcast their work to the general public.
It is recommendedthat DSFBs use and/or co-ordinate their mediaastwith the
ASFB/RAFTS PR/Media adviser.
It is recommendedthat DSFBs attempt to liaise with their local KEgbs Trusts
when engaging in media activity.

O O O0OO0OOo

Operations

DSFBsmust comply with relevant CAR regulations.

DSFBsshould, with their associated Fisheries Trust, agreedyee and implement
catchment based fisheries management plans basequfotocols developed by
SFCC (see section 4.8).

It is recommendedthat Boards ensure such plans are aligned with \6jBctives
and operate on a similar six-year cycle. Such pkrmild be discussed with the
Area Advisory Groups.

DSFBs with Fisheries Trustshould produce an inventory of fisheries and fish
stocks in their districts.

All fisheries management operatiorshould be based on the best available
scientific information and advice as supplied by Eishery Trusts or elsewhere.
Where agreement cannot be reached, independereatiauld be sought from the
Fisheries Research Services.

DSFBs and Trustshould consider where possible managing day-to-day bssine
through a joint working group, consisting of activepresentatives from each
organisation.

Applications for licences to control predatonsist be prepared in accordance with
the SEERAD latest application procedure, ahduld be co-coordinated with other
Boards where applicable.

367



Where advice is required on relevant legislatiod segulation the DSFBshould
consult with the ASFB.

DSFBs should adopt the Regulation Application Protocol (seeesulix) before
applying to the Scottish Executive for any regulas.

Where there is a logical reason for a Board amaddi@m it isrecommendedthat
DSFBs actively consider them.

DSFBs should adopt a strict policy that ensures that live feste not moved
between catchments in their district, unless wititekle permission.
Permissionmust be sought from the relevant DSFB before salmash (br eggs)
are stocked within the district.

DSFBs should pursue a policy of closure or curtailment of anyxed stock
fisheries in their district in accordance with tASFB policy on exploitation of
salmon.

All fisheries management technical decisishsuld comply with best practice and
reference to fisheries management plans.

Fisheries Promotion

Fisheriesshould be promoted in a sustainable way; environmentalbgjally and
economically.

Informationshould be gathered to inform decisions relating to arggpromotion.
It is recommended that DSFBs encourage proprietors to make infoimnatn
fishing opportunities more publicly available.

Audit

DSFBsshould conduct an annual audit of this Guide and suborihé ASFB at the
end of each calendar year.

All Boards should submit a brief annual return to the ASFB, outlgimcome,
expenditure, personnel, rateable value, membeesidpany other details as may be
deemed useful for promoting the wider interestadin®n fisheries.
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Trust Guide to Best Practice

This Guide sets out key governing principles to which Fishery Trusts should be expected to work, covering
best practice in management actions, public accountability and sound corporate governance.

It will demonstrate what level of service other stakeholders, including public agencies, non governmental
organisations and the general public may reasonably expect from a Fishery Trust. As well as providing a
basic framework within which Trusts and their employees will have a clear understanding of what is
expected of them in the broadest sense, both from the perspective of an employer and employee.

By Trusts adhering to the terms of this guide, stakeholders will have greater confidence in their charitable
function and duties in a way that is clearly understood by all.

Any functions discharged by a Trust must be in denpe with Scottish, UK or
International law. Such legislation may range frimeal regulations specific to a fishery
district, to national regulations (for example GQotled Activities Regulations governing
river works) right through to international legistan such as the Habitats Directive
which governs the protection of species designatiéid Special Areas of Conservation.
Trusts must also comply with charities legislatidhe onus is on the Trust to ensure
compliance with the relevant legislation — if in dabt, contact RAFTS.

Membership

. Trustsmust comply with relevant Charities legislation.

" Trusteesshould be selected for their interests and skills in tigectives of the
charity.

. Trustshould have in place a rotation policy for Trustees.

. It is recommendedthat the position of Trustee be not held for mtren three
terms of three years.

" Trustees whilst serving in their capacity as a Ta@®f the charitynust be acting
solely for the benefit of the Trust and declare aested interests.

" In Scotland any individual, of any nationality, dg&6 or over can be a Charity
Trustee, unless they are legally disqualified frbeing or continuing to be a
Trustee.

" Section 69 of the Charities and Trustee Investni8nbtland) Act 2005 (CTI(S)
Act) lists those who cannot be Charity Trusteeselg anyone who is:

" Convicted of an offence involving dishonesty (uslé®e conviction is spent;

" Convicted of an offence under the CTI(S) Act;

=  Anundischarged bankrupt;

" Removed from being concerned in the managemenbrdrat of any charity
by the Court of Session;

" Removed from the office of charity trustee by theafity Commissioners for
England and Wales or by the High Court of JusticEngland;

" Disqualified by the Court from acting as a compdingctor by virtue of the
Company Directors Disqualification Act 1986.

. New Trustsshould consider limiting public liability by setting upsaa Company
Limited by Guarantee.

. Trustsshould invite membership from a wide range of stakeholdégrests who
support the objectives of the Trust.
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Bodies can be defined that nominate individualgtiermembership:

. Nominating Bodiesshould be organisations supportive of the Mission and
Objectives of the Trust. A list of Nominating Bosglishould be held at the
Registered Office of the Trust. The Trust Boardusticapprove the list of
Nominating Bodies.

It is recommendedthat Trust governing documents stipulate the mlecand

rotation policy for Trustees or Board of Directors.

Code of Conduct for Trustees

All Trusteesmust act in the interest of the Trusts overall intefest and foremost.
Any personal or professional conflict of interesist be declared at the outset.

Management

Trustsshould have a policy on whether or not housing is progide
All Trusts should have a personnel manual including policies for fiblowing
issues:
Pensions
Disclosure
Line management
Disciplinary procures
Personal performance and remunerations reviews

o Equal opportunities
All Trusts should have appropriate Health & Safety policies andTirast has more
than five employees theyiust have a Health & Safety policy.
Trusts must ensure that all staff dealing with children hawee through the
appropriate disclosure procedures.
Trusts must ensure that any staff involved in fish catchingm@ions including
electro fishing and gill netting have the approtriicenses and permissions to
comply with the law.
Permissionmust be sought from the relevant DSFB before salmash (br eggs)
are stocked within the district.
Employer liability and third party insuranséould be obtained by each Trust.
Under charity regulations the Charitgust be registered with the Office of the
Scottish Charity Regulator (OSCR).
Accountsmust be approved in accordance with the CTI(S) Act.
Approved accounts and annual reparisst be submitted, as requested, to the
OSCR annually.

O O O0OO0oOo

Training

All scientific staffshould be trained to SFCC standards.
It is recommended that Trusts consider appropriate training for Tr&®ard
members.
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Trusts employing staff using boatsould provide them with appropriate training in
Boat handling.

All fisheries management technical decisi@mould comply with accompanying
guide to best practice.

Fish Disease traininghould be supplied to Trust staff (Marine Lab course).

Trust staff involved in school education projectg. esalmon in the classroom
should have appropriate child protection training.

Staff should have First Aid Training.

Interaction with other Bodies

a. Trusts and Boards (see Section 5)

b. Regulatory Bodies
Trustsshould agree with the Board to appropriate representaiiniSEPA’s Area
Advisory Groups.
Trustsshould participate where appropriate in Area Managemenu@s.
Where there are SACs Trustsiust comply with and contribute to SAC
management plans.
Trusts should contribute and be aware of their Local Biodiversction Plans
(LBAPS).
Trustsshould prepare relevant fishery management plans (s¢es&c8.).

c. Stakeholders
Trusts should interact with all other fish and stakeholder ietds within their
catchments.
Trusts should identify, where appropriate, the other river usevghin the
catchment e.g. canoeists.

Communications

Once stakeholders have been identified thkguld be communicated with and
receive information from the Trusts.
Trustsshould use a website on which the following informatioifl e available:

0 Most recent published accounts

0 List of Trustees

0 Membership of Trust

0 Annual reports

o Other reports/newsletters
Trusts should produce a newsletter/e-letter to be made avail&bléhe general
public.
Trustsshould hold an AGM andhould consider holding an annual public meeting
that is publicly advertised and open to all membansl the general public to
promote the work of the Trust.
It is recommended that Trusts consider whether some of the abovendoof
communication could be co-coordinated with thevaih DSFB and other relevant
stakeholders or agencies.
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" It is recommendedthat Trusts take all available opportunity to usedia to
broadcast their work to the general public.

" It is recommendedthat Trust use and/or co-ordinate their mediaoastiwith the
ASFB/RAFTS PR/Media adviser.

" It is recommended that Trusts attempt to liaise with their local BSkvhen
engaging in media activity.

Fisheries Promotion

" The economic development of fisheries inevitablypases pressures on fisheries,
which could be detrimental to fish stocks. Fisherieustsshould ensure that
fisheries are promoted in a sustainable way; enumentally, socially and

economically.

" Informationshould be gathered to inform decisions relating to amgkeccess and
promotion.

Transparency

. The Trustmust be transparent in accordance with Charities Law.

. The Trustmust provide information on request to OSCR.

" The Trustmust provide members of the public with a copy of thearty’'s
constitution and its latest statement of accountsquest.

. Trustsmust comply with the Charities and Trustee Investm&abfland) Act 2005
and supervision and potential investigation theréen by OSCR.

Education
] Trustsshould be involved in education initiatives with both lclnen and adults.

Monitoring
] Datashould be collected to SFCC standards and submittedetmational database
annually.

. Management decisiorshiould be based on relevant best practice.

Trading Subsidiaries
" Trustsmust create a separate trading subsidiary, if thete s any non-charitable
work, with additional costs involved.
. Charity’s fundsmust be used for its stated Charitable Purposes only.
. To determine whether funds are being used corrattly helpful to ask three
essential questions:
1. What are the charity’'s Charitable Purposes?
2. Is the proposed course of action going to furtteeCharitable Purposes?
3. Is the proposed course of action in the best isteref the charity and its
Charitable Purposes?
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=  Whenever a charity wishes to conduct activities with its Charitable Purposes
("non-charitable trading”), it will be necessary toeate a separate trading
subsidiary.

Fisheries Management Plans

" The Fisheries Management plasbould be produced in a common format
consistent with the SFCC template, which will eeaiblto contribute to Catchment
Management Plans and the WFD River Basin Area Mamagt Plans that will be
produced by the Area Advisory Groups being esthblisoy SEPA.

. Thereshould be Fisheries Management Plans for all significaugtr catchments in
Scotland.

=  Where there are no Fisheries Management Plans,stieayld be produced for all
significant catchments within an agreed timetabler fcompletion and
implementation.

=  Where appropriate these plast®uld be produced in co-ordination with/input from
the DSFB.

" Completed Fisheries Management P#mould produce a series of objectives for
implementation.

= A plan for resourcing the implementation of FiskerManagement Plastould be

produced.

" The progress of implementatighould be assessed and reported on an annual
basis.

Audit

. Trustsshould conduct an annual audit of this Guide and subathe RAFTS at

the end of each calendar year.

= All Trusts should submit a brief annual return to the RAFTS, outighincome,
expenditure, personnel, membership and any othailslas may be deemed useful
for promoting the interests of Fisheries Trusts amdiraising.
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Relationships between Trusts and Boards

. It is recommendedthat DSFBs and Trusts form a joint working growp co-
ordinate activities of staff and projects.

. Representatives on the joint working grospould sufficiently represent the
differing interests within the catchment.

" The all species remit of the Trushould be recognised by the interests of the
salmon and sea trout fisheries.

. To avoid duplication of effort Trusts and Boasgt®uld co-ordinate representation
on the various groups and committees within thaicltments.

. The information collected by the Trusthould be made available to the District
Salmon Fishery Boards to assist management desision

. It is recommendedthat Boards and Trusts liaise with each other edimactivity.

. Consideratiorshould be given to the short to medium requirements efTtust to
ensure continuity of funding.

11.3 Describe the infrastructure and expenditug (#raries, laboratories, visiting groups,
consultancy fees) required to facilitate proposesiagement actions in your area.

Regular use of the FRS library facilities will comte to be made as will consultation with FRS
staff for advice in their specialist fields. lssuvhere further consultation with FRS staff wél b
required to achieve the aims of this plan arediftelow;

» Research into genetic structuring of salmon andrse& populations.
» Development of salmonid electro-fishing programme

» Development of eel monitoring programme.

» Development of lamprey monitoring programme.

» Sampling fish populations in large waterbodies.

» Development of Hill loch research.

» Carrying capacity research.

* Nutrient restoration research.

* Modelling of stocks.

The development of international links and hosbhgisiting groups would require additional
resources although the refurbishment of the Bodrathy at Pitglassie near Dingwall will
provide some accommodation.

Where specialist consultancy has been requiredrieedng design at Dunglass Island and fish
pass design at Corriefeol) this has been sourcgdbaitt into project costs.

Advice from the River Restoration Centre is alsailable through SNH for projects which meet
their criteria.
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