Diversity in life histories and genetic structure in a
large population complex of wild Atlantic salmon
in the River Teno, northernmost Europe

Jaakko Erkinaro O

Finnish Game and Fisheries Research Institute, Oulu, Finland

DSRRN 2013 Science Meeting January 2013



Acknowledgements

Juha-PekkaVaha
Morten Falkegard
Eero Niemela

Panu Orell
METERET N ETY
Jorma Kuusela
Matti Kylmaaho

Jari Haantie

Jorma Ollila
Kjell-Magne Johnsen



Barents Sea

3 Tanafjord
a-’“”’(,fr %\3' (\F V, :]-
;} Q\ _,///"‘J /
e’ |\°| River oy 1
26°E Maskejohka W"H 2
sty

River L Ri
Léksjohka-} “’\4/ ™Y iver
3 a2l 4o
\_\ Rt 2.2 Teno

V} 43"
R
£ (8 a1
5 &
=y

i
6. f,ﬁ/' River

5 Veah¢ajohka

ot

v F,3.2.1

R}\w 3.3
ver

Buolbmatjohka

"River

16. Utsjoki
A ’rf‘\ . 16.3? ’a 171}'}- S
Ny A
| D A o FINLAND
River 16 ;Y 1751 -
Karaéjohkf ,/ ~ o v A
S s 164 : - 17.5
j « vl E 76 f River
p ,f ! 17 4  Inarijoki
R lrd .
‘ £ T?‘/ h_f s “';;r-r‘ I i
A u\ﬁ— f’{ 17.7 50 km
&

iy
Teno/Tana/Deatnu

Catchment area 16 380 km?

Mean discharge 170 m3/s
(max. 3000 m3/s)

> 1200 km and >30
tributaries available for
anadromous salmon

Green = tributaries with
predominantly 1-sea-winter
salmon

Black= stretches and
tributaries with high % of
multi-sea-winter salmon




S-almon~fi§'fifihg»in the River?;fé'ho_ " O
o nets (weir, gill net, drift net, seme)
* rods (boat flshlng, fly flshlng)

Momtormb of salmon stock dlver5|ty e

B e 0T

. aII flshmg season (late May-end of August)

Bl | ~* all catchment (main stem, trl‘outarles)
P . || user groups, fishing methods

e 3 - 9000 scale samples per year (age, genetics)




o Life histories of the River Teno Atlantic salmon

Smolt age

Sea age

+ previous
spawhing
times

96 combinations !



Size difference within male
individuals reproducing at the
same time & place up to

10 000 —fold ! (3g vs. 30 000g)
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Salmon catch of the River Teno = _
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Distribution (%) of salmon from 1990 year class across later spawning years

Maiden 0.05 1.6 39.7 294 [5.1 0.0l 0.0l

salmon

Previous 0.1 8.3 334 32.6 17.9 5.8 .7 0.3 0.1 0.05
spawners

» A single year class may contribute to reproduction over 12 years

» So..what if there wasn’t this diversity?

- Less buffer/resilience against environmental/human disturbances, less adaptation to
various habitats

» Portfolio effect?

—> Diversity is stabilizing ecosystems and the services they provide — analogy: asset diversity
& stability of financial portfolios
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Population diversity and the portfolio effect in an
exploited species

Daniel E. Schindler’, Ray Hilborn', Brandon Chasco’, Christopher P. Boatright', Thomas P. Quinn', Lauren A. Rogers'
& Michael S. Webster”




gy Genetic structure of
e the River Teno
P salmon stock complex
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Exploitation in different fisheries and
spawning escapement in two River Teno
tributaries (% of pre-fishery abundance)
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s

Mixed-stock exploitation in the River Teno main stem fishery;
Multi-sea-winter-salmon catch in 2008
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Early season exploitation of populations and life-history groups:
— Driftnet catch in lower part of the River Teno main stem
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Estimated number

Negative trend for 3-4SW-salmon in the
River Teno salmon catches
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Positive trend for previous spawners; 1-2SW?
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Selectivity of marine drift nets o

» Coastal drift nets in Norway mostly 65—70 mm knot to knot
» Especially selective for mid-size salmon, 60—80 cm (TL)
» Ban in Norway in 1989

» Abundance of PS, 2SW, large grilse increased in the Teno

> Size of ISW increased (more large grilse escaped), 2SW
decreased (more small 2SWV escaped)
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Selective fishing on River Utsjoki (tributary)
salmon in the River Teno main stem?

Sea age distribution of salmon in:

Lower main stem
fishing area

Video station at the ﬁ‘} s
Utsjoki river mout ; A

A River Utsjoki
) catchment

Video at the Utsjoki river mouth

Teno main stem catch of salmon
assigned to R. Utsjoki origin

2006 Video monitoring

2006 Catch in the main stem

'\1"35:,2’ 2008 video monitoring

2008 Catch in the main stem
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Run timing of 1SW salmon in the lowest part of O
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Figure 2 Varation in run timing of one-sea-winter salmon returning to the Teno River. (A) Accumulated catch percentage of tributary, upper
mainstem and headwaters, the lowermost tributary Maskejohka and the lower mainstem salmon. (B) Wadation in run timing of each population
with a box plot {median and 25th and 75th percentiles) with whiskers to the most extreme point within 1.5 inter-guartile ranges and extreme

values.

Vaha et al. 2011 Evol. Appl.
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) Pre- agreed management actions, effective automatically when
criteria are not met
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Concluding remarks

2 LLarge variety of life histories andlgenetic groups initheeno salmon
_ Diversity improves resilience and economy. (12)=worth safeguarding
. Managementiand conservation should be population=andiife history=
specific. >+ Challenges!” Opportunities!
r - ’ v >




