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Overview

o Stocking even small
numbers can greatly
Improve population
success

* Greater number of

parents reduces
Inbreeding

e Stocking strategies
should vary
depending upon
population size




Introduction

e Once abundant in
Great Lakes Basin

e Reduced to 1% of
nistoric levels

* Restoration Plans

e Stocking is a
component of many
plans
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Anthropogenic factors:

Overexploitation

Habitat alteration


concerns

o If habitat is limited, stocking may be only
feasible method for maintaining abundance

 However, concerns exist about how
stocking practices may influence genetic
iIntegrity

e Studies suggest that genetic integrity has
not yet been compromised



Objectives

e Determine stocking strategies for lake
sturgeon that maintain population growth
across a range of initial population sizes

e Determine implications of stocking
strategies on the accrual of inbreeding



Methods

 Individual based modeling approach

— Southern bluefin tuna
—White sturgeon

* Represents demographics and genetics
of lake sturgeon



Methods

« Age specific mortality rates p




Methods

 Polygamous mating system mimicking
natural reproductive cycle




Methods

e Markers have Mendelian modes of
Inheritance
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Disomically inherited

One chromosome from each parent

Gene doesn’t switch on any others or isn’t linked to any other genes

Assumption:  Identical by descent


Methods

* Inbreeding coefficient was tracked using
INBREED procedure in SAS.
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Inbreeding coefficient, f, can be estimated looking at genotypic frequencies: 

fx=inbreeding coefficient

P=over all unique pathways P through common ancestor A where n is the # ancestors in the path

fA=inbreeding coefficient for ancestor A






Model Parameters

Age at first breeding(years) | Males: 15 Females: 20
Probability of spawning Males: 0.50 Females: 0.33
YOY Mortality Varied

Adult Mortality 5% per year

Number of batches per Negative exponential with
spawning season per adult | mean=2.5 and std=1.9

Number of young produced | Negative exponential with

per batch mean=0.55 and std=0.9
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Best estimates….Sensitivity analysis


Methods

Range of initial population sizes
Varied YOY mortality rate
Tested stocking strategies

Looked at:

-% extant

-% Increasing population
-mean inbreeding

-% genes retained
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Result:  YOY mortality rate has a fairly low impact on the % of extant populations, especially for larger population sizes.  The most impact can be seen in small to medium sized populations.  This is a “classic” result of demographic stochasticity
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Result:  However, when looking at the % of populations that increase from the initial population size, YOY mortality does have an impact, especially at larger population sizes.   The 50% of populations increasing line indicates a “stable” population when considering stochastic population dynamics

Emphasize this being another “different” aspect of demographic stochasticity


Inbreeding for extant populations
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Result:  The YOY mortality rate has little impact on mean inbreeding for all initial population sizes.  These results fall in line with “classic” population genetic theories, at least with respect to initial population size.  Interesting, novel result that juvenile mortality has little impact.
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Result:  Another way of looking at genetic conservation issues to examine the percent of genes initially present that are retained.  Although inbreeding coefficients depend strongly on initial population size, the % of genes retained only slightly increases with increases in initial population size.  The greatest impact on genes retained seems to be YOY mortality rate.  This result connects with demographics, showing gene retention depends on YOY survival rate, which has impact on pop growth rate.


Stocking Strategies

e Stocking strategies:
— Double
— Triple
— PulseD
— PulseT

 All stocking strategies tested at a YOY
mortality=0.48 — basically a situation
where populations would tend to decline
without intervention
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Trickle versus Pulse
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Result:  Demographically, stocking helps populations to persist, and pulse stocking is better than a trickle for demographics.  Also, the number of parents used for stocking doesn’t effect demographics, assuming no deleterious effects due to inbreeding.
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Result:  Demographically speaking, stocking increases the % of populations that will increase.  In this case, pulse stocking is better demographically, but pulse stocking doesn’t necessarily ensure an increasing population for very small initial population sizes.


Mean inbreeding

Inbreeding for extant populations
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Result:  Mean inbreeding can be decreased with stocking depending upon the stocking strategy used.  This is especially prevalent for smaller population sizes.  For larger population sizes, stocking in a pulse with low #’s of parents can result in greater risk of inbreeding.
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Result:  Stocking can helps to retain genes, especially at low population levels.  Pulse stocking is only better than trickle, as far as retaining genes, when the number of parents increases.


Implications

Stocking even small numbers can improve
population success

Greater number of parents reduces
iInbreeding

Stocking strategies should reflect
individual population needs

Stocking strategies should differ between
small and large populations
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