Leech Lake genetic concerns

1. Are genetic concerns about stocking
Leech Lake real?

2. Are genetic risks high?
3. How can we reduce risk?



Are genetic concerns about
stocking Leech Lake real?
YES

1. Source of broodstock
Hazard*: outbreeding depression

2. Unnatural spawning and rearing
Hazard*: artificial selection

* Risk = Hazard x Probability



Hazard: Outbreeding Depression

1. Why do genes matter?
Local adaptation and co-adapted genes

Genetically similar but not too closely related
{
offspring
fitness
inbreeding outbreeding
(selfing) (species crosses)

relatedness of parents



Bluegill reproductive success greatest
at intermediate genetic relatedness
within a population
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Recovery rate of stocked salmon
negatively related to distance
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Reduced fithess In hybrids between distinct
perch populations in the same lake
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% Shoepack Muskie Ancestry
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Physiological measures different
between stock hybrids and local stocks

120 T

Q — |()°C
100 - ammm 0()°C

80 1

(min)

Cardiac Recovery Time

O Big Cedar Lake (BC)

% Dead Lake (DD)

A Lipsett Lake (LP)

i Kaskaskia Drainage (IL)
[ [xperimental Ponds

120 T

100 -

80

60
40 -
Cooke and Philipp. 2006.

Physiological and Biochemical
Zoology, Vol. 79.



Reduced disease resistance In
second generation crosses
between stocks
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Hybrids between even and odd year
pink salmon take longer to hatch

Even broodline

Even broodyear
1 September 1998
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Hazard: Artificial Selection

Domestication
A Intentional selection
A Inadvertent selection
A Release from natural selection

A Trade-off between adaptation to hatchery
and wild

A Mating and rearing



Reduced survival by kamloops and
hybrids compared to naturalized
steelhead populations
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Hatchery rearing caused a rapid
fitness decline in the wild
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What about walleye?

Several studies of genetic population
differences and attributes

Few specific studies of stocking impacts on
natural populations



Genetically distinct populations
within Lake Erie

Strange and Stepien 2004 Can J Fish Aquat Sci Vol 64



