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Population structure and genetic stock identification
of brown trout (S. trutta) inhabiting three urban rivers
in the Dublin area

Project background

= Three main Dublin Bay Rivers; Liffey, Dodder & Tolka
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Liffey (largest of the three rivers)

® Poulaphouca Reservoir established 1940’s (Golden Falls -Impassable waterfall)
= Leixlip Dam — fish pass — potential partial/complete barrier

Mid-Rye Water — Man-made dam constructed 150 — 200 yrs ago — Made
passable to salmonids 2012
Islandbridge weir — partial barrier on R
Lower Liffey main channel Ry Water

Pollution — Lower reaches heavily o g <
polluted 1960’s — 1980's il Camac

O Griffeen & Camac — trout virtually
extinct

0 Water quality significantly improved

Stocking — Liffey catchment stocked with
Roscrea hatchery trout since 1970’s —
2012 — No longer stocked
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Liffey (largest of the three rivers)
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Dodder (third largest rivers)

Owendoher — major tributary
Series of impassable weirs built 1700 to mid 1800’s

“Old Bawn” most upstream weir — natural impassable waterfall — upstream
migratory cut-off

Dodder (third largest rivers)
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= Flood relief and drinking water ‘f‘fw ! \-Q
I /
i Old Bawn Bridge K [~ 4
X 3 A ~ « J - \
= Pollution — Numerous fish Kills — 1970’s Fd é r X b
—1990’s due to poor water quality e 9 | EeH 3
O Post 1990’s water quality improved - "\‘ Shendcher| *\ Owendoher R
currently regarded as “good” in both Glenasm‘;‘_@ e e 21 bt . Glenasm‘;‘_@ Bt Are 21k
sy B —
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0 Occasional fish kill incidents { | { | R
= Stocking —Annually stocked since L LR i Oldest Manmade Barrier.., ;W S by
1970’s; currently only Adults (March) iometers (~1700) at Firhouse Kiometers
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Tolka (2M largest river in terms of length)

= Large number of weirs in lower to mid reaches - dating back to the 1800’s. Many
were passable or partially passable in low flows. Pollution has been a consistent
problem

2008 — small brown trout stock

(Electrofishing survey)

2008/2009 - Impassable weirs in
lower reaches removed/modified

Pinkeen River

Following weir removal &
improved water quality — sea
trout returned

Rusk Stream

Tolka

First sea trout caught in upper i P
reaches in 150 yrs * Paatie et

Pollution - still poor to moderate. Fish kills still occurring

Stocking — heavily stocked with Roscrea trout since 1970'’s; currently only
adults (March)

Tolka (2M largest river in terms of length)

Rusk Stream

Stepping out the impassable
weir u/s of Finglas Road Bridge

Pinkeen River

Tolka

Key Aims & Questions

Describe population genetic structure
(i.e. potential existence of discrete
genetic stocks in each catchment)
Investigate the impact of barriers
(natural and manmade) to fish Ta
migration and influence on present day

stock structure

Considering the serious pollution in the )
lower Liffey, Dodder & Tolka, is there odder
evidence for recolonisation from
neighbouring sea trout rivers?
Assess recent influence of hatchery
trout on present day stocks ¢ s »
Gain an understanding of the

contribution of the identified

populations to the adult stock
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Sampling (Baseline river sampling: 2012-2015)

= Additional Genotypic Data A
= Sea Trout (CSTP):

o Corrock River (N = 47)

o Dargle River (N = 47)

o Ryland River (N = 47)

o Turvey River (N = 42)

Hatchery:
oRoscrea (N = 123)
olLeven (N =86)

» Ryland River

« Turvey River
*®Dargle River

* Corrock River
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(0+ & 1+ juveniles)

‘ Tolka River
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@ Liffey River (N=839)
® @ Dodder River (N=339)
® Tolka River (N=79)

Sampling (Adult sampling: 2012-2015)

= 794 adults

A (adults)
= Scales (mostly angling)

® ‘ Tolka River W
APQ ..
PLX

.
' Dodder River
o® @ e® !
‘ Liffey River %
L
P @ Liffey River (N=601)

o @ Dodder River (N=138)
® @ TokaRiver (N=55)

www.anirishanglersworld.com

Contrasting distribution (juveniles vs. adults)

A (0+ & 1+ prvondon)
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® Liftey Rover (N=838)
® @ Doxidor Rivar (42330)
@ ¢ Toha River (T}

1257 juveniles discontinuous
distribution - spawning and
feeding habitats

A (Bduits)

@ Liftey River (N=601)
- @ Dot River (=138
@ o Fiver (Nui)
794 adults > mostly continuous
distribution
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Genetic analysis Level 0 — STRUCTURE (Hatchery and Sea trout)

= DNA Extraction from scales = No contemporary %

= Screened for 20 microsatellite loci hatchery genetic impact A e

= Levels of population genetic structuring = Minimal evidence for
within the baseline data were outside gene flow
investigated using the Hierarchical

STRUCTURE Analysis — as previously
described [}
S 7
)
S @ sea trout
[ S @ Hatchery
Kilometers
i, ﬁ‘i‘?"“
Level 0 - STRUCTURE Level 1 — Liffey

= Four major sub-groups
o 1- Liffey Above dam *
0 2- Liffey Main Stem

o 3- Rye Water .
0 4- Griffeen & Camac ’ @

= Two major groups
o 1- Liffey
0 2- Dodder & Tolka

® Main objective >
population structuring

® Further STRUCTURE
analysis carried out on
individual catchment basis

Level 2 — Liffey Level 1 — Dodder

= Liffey Above dam = Two sub-groups E QO

o 1- Brittas A o 1- Owendoher River A
0 2- Upper Liffey & Kings 0 2- Dodder River
(]

River eﬁ : : g ol
= Liffey Mainstem ~ \" ' S '...

o 1- Upper Liffey Mainstem F
0 2- Lower Liffey Mainstem (3@ ,
o 3- Lower Rye Water @'“\7)/ .

® Griffeen & Camac @ lg .

o 1- Griffeen

o 2- Camac y ¢
" Rye Water @ E : ‘
o 1- Upper Rye Water = 10 populations

0 2- Lyreen River identified 012 "

Kicmeters.
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Level 2 — Dodder

= Dodder River
o 1- Upper Dodder-1
o 2- Upper Dodder-2
0 3- Mid Dodder
0 4- Lower Dodder
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Dodder final baseline
= 5 populations identified N R
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Final Dublin Rivers baseline

Baseline assessment (Population Self Assignment)

® Tolka (Level 1)

0 2 populations identified
o Upper Tolka
o Lower Tolka
= 17 populations
o 10 in Liffey
o 5in Dodder
0 2in Tolka
= Overall Fst=0.088
(95%C.1. 0.084-0.097)
o Liffey: Fst=0.052
(95%C.1. 0.048-0.056)
o Dodder: Fst=0.040
(95%C.l. 0.035-0.047)
o Tolka: Fst= 0.047
(P<0.001) — 2 populations
= Allelic richness
o Liffey: 6.4 (avg Het. 0.63)
o Dodder: 6.2 (avg Het 0.65)
o Tolka: 5.9 (avg Het 0.65)
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Kilometers.

[ Brittas River = 85.4%

[ UpperLiffey = 71.7%

B Kings River = 84.5% I
I upper Liffey Mainstem = 79.8%

I Upper Rye Water = 98.6%
I Lover Rye Water = 85.7%
I Lyreen River = 47.1% T
B Griffeen River = 90%
[ camac River = 94.3% I

[ Upper Dodder1 = 77.4% e L
I upper Dodder2 = 90.6% 1
[ Mid Dodder = 79% l ) ERe
I Lover Dodder = 73.7% o

[ owendoer = 91.7%
[ Upper Tolka = 82.8%

I Lower Tolka = 90.6% I

Lower Liffey Mainstem = 81.1% 4 I | ﬂ I

Average Population

IA=82.6%

Baseline assessment (Regional Self-Assignment)

1- Upper Liffey (95%)

2- Liffey Mainstem (94%)

3- Rye Water (95%)

4- Lower Liffey Channel (92%)
5- Dodder (100%)

6- Tolka (95%)

Liffey baseline contribution to adult stock

Average Region
IA=952%
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Dodder baseline contribution to adult stock

—_Lawer Deddgr

Mid Dodder
s

Upper Dodder-2

Dodksar-1

Tolka baseline contribution to adult stock

A

Upper Tolkn

Lower Toka

b 15 2 .
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Liffey populations - Regional contribution

1- Upper Liffey

2- Liffey Mainstem

3- Rye Water

4- Lower Liffey Channel

/58 5%

Baseline contribution to adult stock — relative position
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Summary & Concluding Remarks

= Substantial population substructuring within each catchment (i.e. limited gene
flow among areas)

Higher level of genetic differentiation among river catchments (i.e. Fst = 0.088
vs. Fst = 0.052, 0.040 and 0.047 for Liffey, Dodder and Tolka respectively) ->
limited gene flow between river catchments

No contemporary evidence of hatchery derived fish among adults (surprising
given ongoing stocking)

No evidence of gene flow from neighbouring sea trout populations - trout
stock from Tolka River most likely recovered from small populations from the
upper reaches of the catchment

Excluding major obstacles (e.g. dam, etc), no major evidence that man-made
barriers are currently preventing fish movement in the Liffey.

Most populations in the system can be explained by the presence of
contemporary and/or historical barriers (e.g. Liffey, Dodder)

With exceptions, most adult fish seem to concentrate in areas close to their
respective river baselines

IF QUEENS
@ e UNIVERSITY
R o P

Acknowledgements

Hodson Bay Hotel, Athlone, Co.
Westmeath

= To all the many people that made this possible...... many thanks!

IFd QUEEN'S
M UNIVERSITY @ o ke frvom
7 BELFAST osed Rheries Betond

S Llc C >
i a[:bj\
. Marine |

SeaChan

gt
Casaelb ma Taoide ©




