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Citizen Science

the collection and analysis of data
relating to the natural world by
members of the general public,
typically as part of a collaborative

project with professional scientists.
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Northern Devon Nature Improvement Area — Linking Life in the Torridge

The Celtic Sea
Trout Project

needs your help
to collect

Sea Trout Scales from the
[ Gonwy. Chyd.-Glaslyn, DyyforTt )
in 2011

The project is looking for a
scale sample from any sea
trout caught in your river from
smallest to largest over the full
extent of the season to provide
information on the biology of
sea trout in your river for this
major international study

Please assist us by taking a scale

sample and filling fish details on to a

scale envelope
www.celticseatrout.com

Further details from
(NigeIMiIner.-07712<0386741’ )

.
-



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwilmtvLpOTWAhXD6RQKHccxBWoQjRwIBw&url=https%3A%2F%2Ftherationalcolonel.org%2F2015%2F04%2F26%2Fedexcel-as-exam-revision-the-october-revolution%2F&psig=AOvVaw3ovUuSBCJhOizepzxnudd7&ust=1507664086779481
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwivrtGnz7nWAhVKWhQKHU2SDOQQjRwIBw&url=http%3A%2F%2Fwww.northerndevonnia.org%2Fthe-riverfly-volunteer-network&psig=AFQjCNEvKCHpiv9GfkNiBZPkSFM4Hp8aOA&ust=1506198080661570

ut -

The Ri

| -+-Dephi - -Burishooke —a— Owengowda —=— Invermore |

o

o

rs

Rod CPUE
@

T
vy
EPS i

(8]

2000? UK Fisheries Legislative Review 2016 ICES
Group WKTRUTTA 3
2014 ICES
WKTRUTTA 2.
. 2012 ICES
1992 _ICES 2004 Baltic Sea Trout WKTRUTTA 1.
Working Group Group :
1985 1990 1995 2000 2005 2010 2015 2020

Bid to EU

Conception & Planning




Celtic Sea Trout Project
R
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Aims
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» Marine distribution & ecology
» Stock discreteness & identity
» Life history variation, responses to pressures (climate)

K> Long term collaboration & awareness /

4 )
Applications
» Better (adequate!) stock assessment
» Response to environmental factors, manage risk
\> Bio-indicator role in FW/estuarine/coastal habitats

" Funding (€1.8m, 2009-2012) ) . — ==
> EU Interreg IVA Ireland —Wales Cross-Border '

» Sustainable regeneration, jobs
» Climate impact and resilience

\> Negotiated geographical range -




Celtic Sea Trout Project Tasks

Sampling
> Design, season & location,
»> Methods & organisation

Fisheries Inventory
> Distribution, status & trends

> Monitoring and management
4

W Celtic Sea Trout
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Microchemistry
> Stock discreteness & identity

\_” Movements and exchange

-

Genetics
> Population discreteness & identity

(> Movements & exchange

Production in rivers

> Environmental factors affecting sea trout
production & abundance Scales

\
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Life Histories, Marine Ecology & Modelling for Management
Life history variation & causes, population dynamics

Stock composition & trends
Feeding, condition and maturation at sea
Dispersal modelling

Q Evaluating responses to pressures, including climate /




Brown trout life history tactics: “Should | stay or should | go?”

trade-off: increased fitness benefits of growth, eggs & colonisation opportunity vs increased mortality risks through long migrations, energy
expenditure, predation and pathogens. Influencing factors: genes plus freshwater & marine habitats acting on/ growth / survival / maturation.
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2.5yr “sea trout” (60
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4yf resident (400 eggs) Q_«aﬂ




» Life history analysis...

> Scales: fish diaries

Why did we need scales?
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Size structure of population
Age structure of population
Age at first spawning
Growth rate

Mortality rate

Eggs (fecundity)

Life tables &
population
models

Boyne Sea Trout — 38cm — 2.1+

Summary statistics of sea trout scale reading data from the River Currane

Ayhonthly distribution of izh aged
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B) Rslationship betueen lengh and sea-age
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Samplmg by anglers
R

» Only 3 index rivers (with traps)

Index trap rivers
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» How to sample cost-effectively 25+
rivers?

Anglers!

» Planning & organisation

& J“‘ . Colligan
,f@‘;(ﬂ‘ . \i‘;,,._,,.,_),&_\; ~
» Methods & practicalities A P i
. . . ha ‘ft/\?m
» Promotion and communication B
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Angler input requested

T
» Sampling rod caught sea trout in 2010-12

— 300+ fish per river
— unbiased through season & across sizes

— Retained or returned fish
— Kits & advice supplied

» Basic information (on scale packets)
— date, place
— 10-15 scales
— fork length to 0.5cm (Wt to 25g)
— marks, external parasites




Promotion and communications

Getting buy-in

Explaining what & how, why & benefits
Extensive meetings and talks
Lobbying & policy support

Articles & Website

Feedback
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HOME ~ PROJECTUPDATES ~ BACKGROUND INFORMATION ~ GETINVOLVED ~ DOWNLOADS  CONTACTUS

S—
it Get Involved ORDER SCALE SAMPLES
First Name(s): *
Public participation is an essential component in collecting sea trout samples & biologjcal data for this
project. Angling elubs and individuals, primarily o the 25 priority systems, have been targeted by the
project team to provide these data. Experienced commercial netsmen (existing and retired) are being Last Name: *
engaged to sample in estuaries and the wider marine environment

succLeucH -
;] Anglers have been requested to provide an unbiased rod catch sample extending over the entire Your Email:

e e o mosrtng syt o e ¢S o e S T 2 Sy angling season comprising:
T e e T S e RN R
i e S e 3o e

N s « 150 sets of scale samples per annum in 2010 and 2011 from each targeted river Your Address:*
THE CELTIC SEA TROUT PROJECT: AN INTRODUCTION FOR ANGLER . . " s
T A all relevant capture details include forklength {mim) and weight (g) as per scale packet !

1. Aim of this note .
= = 4 Background (Commercial fishers (in the UK only) will be requested to take scale samples and other details from
To ol Sabacnsa 8ot 10 GG S0 Eri.

TP 04 1004 G o B SATE0R.£ 94 e 203 vt & e saa gy fom

CELTIC SEA TROUT PROJECT
‘ j "‘Bi 5::: sample collection point |

their catch and record these data on specially designed CSTP scale packets

COLLECTING SCALE SAMPLES
Find out more about how you can help the Celtc Sea Trout Project by collecting sea trout scale
samples...Get Involved: Collecting sea trout scale samples

Do you fish for sea trout in the Conwy and /or Clwyd?
If 0, we would like to ask for your help as part of a major programme
on the ecology and life histories of sea trout around the frish Sea,
Funded by the European Regional Development Fund (ERDF) through
the Ireland-Wales Programme (INTERREG 4A)
3. Aims of the programma mdaranng o 303 . What is the purpose of the project?
iy e pe—
e To understand how sea trout populations work, where they go at sea,

- I We b S I t e their ecology and how they respond to environmental pressures. This
= =1

cumoetsqenca voa S
forar cwasts s St

Howert e w8 maer starewind Ssters @ o

] assons o will improve their protection and fisheries management
What can you do to help?
We need anglers to collect scales and length measurements from all
sizes of sea trout in the Clywd and Conwy, throughout the season. If
you want to help, please ask inside for more information, or contact:
(CSTP Project Ressarch Officar], Tel 03248 388603,
corviduess@bangoracsk or

(2) D Nigel Milner (Clywd and Conwy Rivers Trust) Tel: 07712038674,

nmilner Papermitd co.uk

Invitation

Guidance

L 4
SOUTHERN & EASTERN
B EATERN 7))

Fromotng Our Rogon

EUROPEAN REGIONAL
IRELAND WALES DEVELOPMENT FUND.
00;

Celtic Sea Trout Project, Angler Feedback, January 2011

Introduction

The Celtic Sea Trout Project (CSTP) is a European Union, Interreg IV-funded, Ireland-Wales collaborative

project looking into the status, distribution, genetics and ecology of sea trout around the Irish Sea
ttp://www.celticseatrout.com/about/programme.htm). This note briefly outlines progress in 2010 for

the many helpers and participants in angling clubs, river trusts and other organisations. More detailed

technical accounts will be available in due course.
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pressures, including climate change. F or
the Tirst time the work will extend

to studies of the sea trauts marine life, to
imvestigate stock distribution, genetics,
ecalogy and feeding.

CELTIC SEA TROUT PROJECT
A )
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Importantly, on certain rvers, we need
stale samples and length measurements
from rod caught sea trout, ideally from al
fish sizes and spread throughout the
angling season. Seales can he taken from
liie or  dead fish.  Anglers can
take scales harmiessly from live fish and
with care fish can be measured safely and
accurately hefore heing released

Detailed procedures and equipment are
availsale and the project organisers will be
availstle to give advice and practical
supn~* to any individuals or graups who
w ~articipate.
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Celtic Sea Trou.
Website: http:/ /.

Sea Trout Project (CSTP) is a European U

2\ collaborative project on the status, distribution, genetics and ecology of sea trout around
( the Irish Sea. This note briefly outiines progress in nd
participants in angling clubs, river trusts and other organisations.
accounts will be available in due course,

measurements o be made In all the principal rivers around the Irish Sea which are lik
River sampling of juvenile tr
focus of the CSTP scientific team’s work in 2010 and was completed in 2011, using a
taking samples from around 8 rivers.
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More detailed technical

The CSTP s raliant upon effective field sampling to collect data and material such as scales
from fish for the scientific anslysis. For example, the ge: 3
that will tell us about the mixing and distribution of stocks, requires a baseline of

and microchemistry anal

‘to
for the genetics was the
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Result

33,000 envelopes sent out
6,000 sets of samples returned (12%)
Thank you!

VEESTORY

Commercial fishers (in the UK only) will be requested t

+ all relevant capture ¢

fimes

2:17 Headline: Second-fiddle sea trout plays a big role in Irish fishing, says Minister

“ 23.09.2013

Second-fiddle sea trout plays a big
role in Irish fishing, says Minister

(4 HILE the salmon

The Currane system in Co
Kerry

Sturgeon alert
Seasnal

with a high proportion of
long-lived adultsea trout.
A

fishermen are being asked to
watch out for one of the most
1 nay ever

vation Authority or Inland
Fisheries Ireland. Colclough
would also welcome contact on
01634-686460 o

status, the closely

groups within the six regions

make-a sturgeon. Itis one of
the most protected fish in the

relatedscatrout  and significant differencesin
. e I theareas P 888 of the
species. However, this perspec-  picd during their marine belugaspecies areserved as
tive has changed and the migration. Thiswasdemon- ~ caviar.
enigmatic sea troutis now strated by g Thealert frer one of
! two boy Pem-
300km from their river of broke Dock, South Wales,

fish which offers better sport
than thesalmon,” the Minister
of State for Natural Resources,
Fergus O'Dowd, said at the
presentation o hear the
findings of the Celtic Sea Trout
Project (CST ~“=West.
court Hotel

oy

origin.
Sea trout consultant Graeme
the [rish

hooked onc about ametre long.
Records show that since 1792,
133 havebeen

P
failure torecord undersized
fish on the licence logbook, He
said itleft a “massive gapnot
s

captured. The most prolific
year was 1972 when 30 were
caughtand the last reported
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their catch and record these data on specially designed CSTP scale packets.

COLLECTINC

Find out more

samples.

SCALE SAMPLES

tails include forklength (mm) and weight (g) s per scale packet

ke scale samples and other details from

ow you can help the Celtic Sea Trout Project by collecting sea trout scale
ut scale samples

W Fishing close to Arley Point
onLough Sheelin last Wednes-
day, Oliver McCormackand
Pat Sweeney managed three
trout, two at kg and one
cracker of 2.6kg (5.751b) for
Oliver ona Cock Robin.

W Last week proved fruitful as
ever, with 13 rod days produc-
ing 17 salmon, said Kylemore
Fisheries manager Nigel Rush.
Thereare now 214salmon
landed for the season and with
iustone weel loft Nioal ic

DOWNLOADS CONTACT US

ORDER SCALE SAMPLES

First Name(s): *
Last Name: *
Your Email: *

Your Address:*

Phane No: * (include areacode)

Select your region: *
Rep. of Ireland and Nor v



Incentives....

sea Trout Project ..,

needs yo,,, HEL »
/
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14 prizes for
scale samplers
from Priority
Rivers in 2011
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¢ Vital role for anglers!
e Your fishery is a priority for sea trout research in 2011 & 2012
e CSTP needs YOU to collect scales from all sea trout you catch over the season

e More detail and support at www.celticseatrout.com




Problems of sampling by angling

The ideal Reality
» Willingness to take part

e Benefits?

* Intervention, not just observation
* Difficulty and practicality (night time, solo, time)
* Fish welfare concerns (handling, sampling, release)

» The importance of individuals
» Scale collection licensing (UK)
» Biases
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Marine sampling

> Scientific sampling
Inshore, offshore,
estuarine

> 1257 fish (92%)

> Anglers
> 110 fish (8%)
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Angler sampling bias

1. Location

. 20 -
»  Shimna anglers 18
sampled lower 16
river stock -

= 10 1
8
6
a
2

o -

A is]
& '1»"';& "f?:b ﬂ:“"ﬁ% 'h"":b fé’:g}

2. Season (Harris 2002)

» Good sampling rate, but biased

» Oversample early run,

» Undersample late run

» Runs have different age structures

» Can be corrected, if independent
run estimate

N
¢§”ﬁ

L-F Shimna SEA Trout in Upstream and Downstream Shimna

pss  92% finnock in angler
sample
m 5%

27% finnock on
spawning ground)
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Monthly catch % of year

40 -

30 +
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m Tywi m Dyfi

All catch returns

Clwyd m Border Esk
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Proportion of catch sampled for scales

100 A
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40 -

20 A
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Scale sampled catch




INT Irish Sea Pilot
JRE S Processed bathymetry

Bathymetry

Sprat (Sprattus sprattus) distribution in ICES areas VilaNVIIfVilg
based on 2011 catch numbers

Sprattus sprattus

50110800
© 10101 - 25000
@ 201 - %0000
@ o1

<& Cefas

Prey (sprat) abundance

W - M oe o wm 4w om oy o

Sea trout diet spatial variation

Sandeel & unid. in ST stomach



Results

Stock structuring and mixmg (genetics and microchemistry)
> Baseline genetic maps: 9 distinct groupings

» Genetic assignment of marine-caught fish back to groupings

» Mixing evident, more northwards dispersal?
» Functional (breeding) role unclear...but potential mixed stock fisheries

2

9 genetic groups (baseline
FW sampling)
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Marine sampling for

Mixing: Irish E coast fish
comprise many from E&W&S
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Results

» Spatial variation in age ?.e size = N sample
srraetures Fwage  [swege I (520

Fw
. SW
oM
sM

@
» Prevalence of finnock in SE Ireland @

» Multiple spawners on W sea board

(E&W&S) g

» Currane exception “ . ©P o
® e

@"@




» Spatial variation in life
history traits

E 3507

E

E Seaboard
2 - East

3 & West

+

e

(3]

2501 =

100 105 110 15
Spring temperature (oC)

Length increase with SST

Bigger on eastern seaboard
(E&W&S)

Results
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L Rivers used in life history comparisons /\,m ;,é "‘A
A
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Lowest growté
Lowest survival® -
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High ==\,
growth T

. — e
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ilometers

» Growth correlated with sea surface temperature (SST)

» Survival and % n.0+ (maturity index) correlated with size

» W (SE Ireland) seaboard: earlier AFM (1/%n.0+), associated with smaller size and lower survival
» Some exceptions...reflecting local marine and river-specific factors?
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» Stock trends 1994-2011

» Mean annual rod catch for country/region |
» Strong temporal coherence (V, = 34%) S S e
» Common factors acting on stock? 2> o 3

country
== EN

c.z

1995 2000 2005 2010
year

{ISEWR4.R}




Results
» Climate and stock trends 1W

River Dee RSE

April - June SST

Wales.cpue

eeeee River Dee pn.O+ -eccveeeee NAO.Apr-June
2.5 -

1.5 A

Z.score

1994
1996
1998
2000
2002
2010

» Of the environmental covariates, spring SST was significant
for all stock indicators.
» Corresponds with early post-smolt period




Results

* V
» Long term climate and growth

12

11.5

11

10.5

10

Mean SST oC

e .0+ seayrs e .1+seayrs =——Mean SST (5yr.ra)
600 - r
500 -
€ ]
é 400
=
2 300 - .
9
[ =
8 200 A
E -
100 ~
O T T T T T T T T T
o o o o o o o o o o o
o on < LN O N~ o0 (2] o i oN
(e))] (e))] (e))] (e))] ()] ()] ()] ()] o o o
i — — — — — — — (@V] N (@]
Multiple historical sources:
» Length increase 1930-2010, n.0+ x 25%; n.1+ x 19%
» SST increasing at 0.3°C / decade since 1960




Results

» Maturation timing (propn finnoCK)cfrange

SST.AMJ.z

—Dyfi Conwy  «eeeeeee Clwyd ====-Dee

3 -

Mean and range

100 -

75 A

50 A

% n.0+, z.score

% of n.0+

25 A

0 T T T 1 -3 T T T T T T 1
Clwyd Conwy Dee Dyfi ﬂ 8 0”3 8 8 8 8 8
(e)] (@)} (@)} (@)} (@)} o o o
— — — — — o~ N o~

Based on wt composition of rod catch (>0.8kg = finnock)
Large increase (+28% to +96% in 35yrs) & synchronicity in
abundance and % of n.0+

No detectable survival change, so earlier maturation
Corresponds to LH theory: faster growth - earlier maturation




Example life history effect

Tywi survival 10,000 1 Age-specific FLE (Tywi)
10 15 4
9
8 b —
71 s 5o
';: i : Es,ooo E
=4 X g
. £
0 +——————v—— o
o 1 2 3 4 5 6 7 8 Doéjlf;éiO 0 1 2 3 4 5 6 7 8 9 10
y= 0.0076>:2-=06?:7675x+ 9.1116 Sea age (yrs) Sea age (yrs) Sea age (yrs)
Survival Fecundity Reproductive value
> A major temporal shift appears to be earlier CAnnual eggs (m) M Future Lifetime eggs
maturity (AFM) 50
> Simulation of AFM change indicates substantial ]
effects on reproductive capacity E
% 40
: . wd -68%
> e.g. increase in n.0+ from 60% to 90% causes o |
68% loss of RV and 55% loss of annual eggs N
0 : - : | l
» Speculative: resident effects, compensatory trait 25% 60% 90%

effects unknown Proportion of finnock (n.0+)




Summary conclusions

» STOCK MIXING

Dispersal and mixing. Genetics shows 9 reporting groups and mixture of long distance
dispersal + (mostly) local marine residency: probably driven by residual currents and food
availability

» LIFE HISTORIES & MARINE ECOLOGY

Substantial spatial variation in age / size structures

Marine growth and survival appear linked with broad scale marine hydrographic and
environmental factors, modified by river/estuary-specific factors

Evidence of common temporal stock trends + local effects (response to common factor/s?)

Temporal shifts since 1970s in growth rates and maturation timing has affected stock
composition and appears linked to climate

IMPLICATIONS

Does the mixing and exchange offer portfolio effects, conferring resilience and stability on
constituent stocks? NB needs to be functional (breeding straying)

A degree of common cross-border management (cf mixed stock fisheries) is indicated
Climate change acting on growth and maturation may affect future resilience

Life table models (e.g. future lifetime eggs) offer complementary ways to compare
environmental and fishing effects on populations.
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