Equations to partition performance of O. mykiss between resident (rainbow) and anadromous (steelhead) life history forms:

Performance measures are productivity (P), capacity (C), and equilibrium abundance (Neq). The purpose of this application is to estimate these measures for steelhead when resident rainbow compete for food and space resources.

Equilibrium abundance of first-time spawning resident rainbow trout when modeled independent of steelhead (as in allopatry) is computed as
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Where 
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 is the estimated capacity for the resident life form modeled independent of steelhead,
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is the estimated productivity for the resident life form modeled independent of steelhead, and
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is the equilibrium abundance of the resident life form modeled independent of steelhead.

Similarly, equilibrium abundance of first-time spawning anadromous steelhead when modeled independent of rainbow is computed as
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Where 
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 is the estimated capacity for the anadromous life form modeled independent of rainbow,
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is the estimated productivity for the anadromous life form modeled independent of rainbow, and
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is the equilibrium abundance of the anadromous life form modeled independent of rainbow.

Potential egg deposition (
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) for the resident life form modeled independent of steelhead is estimated as
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Where 
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is the average number of eggs per spawner (as the weighted average of age-specific fecundities) for the resident form.

Similarly, potential egg deposition (
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) for the resident life form modeled independent of steelhead is estimated as
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Where 
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F

is the average number of eggs per spawner (as the weighted average of age-specific fecundities) for the anadromous form.

It is assumed that O. mykiss are generally predisposed in the Pacific Northwest to be anadromous, unless mortality pressures act to cause residency to be a more successful life history form, as noted in approach section. This assumed predisposition is modeled by assigning additional weight to
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(anadromous form modeled independent of rainbow) as shown below
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Where 
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 is 
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 weighted a constant 
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. For the current analysis, 
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 was set to value of 10, following an inspection of results for the Satus system.

Then, performance measures for rainbow and steelhead in sympatry are calculated using results obtained from modeling each independently of the other.

Before proceeding to the calculations, it is essential to describe the biological mechanism the equations describe.  Fundamentally, we view the relative abundance of trout and steelhead in an interbreeding population as the outcome of a competitive relationship between ecotypes.  This competition is waged in terms of the relative numbers of juveniles produced.  Assuming rainbow and steelhead juveniles are identical, and that density-dependent competition between ecotypes occurs exclusively during juvenile life stages, then ecotype abundance will reflect the sheer relative numerical abundance of juveniles at equilibrium.

Assuming  homogenous spawning distribution and identical spawn timing between ecotypes, relative juvenile abundance should be a function of survival to reproductive maturity and the relative potential egg deposition at equilibrium.  The best measure of survival to reproductive maturity is productivity  (the Beverton-Holt parameter); the best measure of potential egg deposition is the product of equilibrium adult abundance,  mean fecundity, and the “anadromous bias” of West Coast O. mykiss represented by the weighting factor W.  Therefore, relative steelhead potential egg deposition would be:   

WPEDAI / (WPEDAI + PEDRI)

For resident rainbow, then, productivity in sympatry 
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 is estimated as follows:
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  then   (eq. 1)
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   (eq. 2)

Sympatric rainbow productivity should be the same as allopatric rainbow productivity when eq. 1 is less than 1 because steelhead simply produce fewer juveniles – either because their productivity is too low, or their relative potential egg deposition is too low, or both.

If eq. 1 is not true, then some of the juveniles produced at equilibrium will be steelhead, and the two ecotypes will produce progeny in direct proportion to their relative numerical abundance.

Rainbow capacity in sympatry 
[image: image25.wmf]RS

C

 remains unchanged from capacity modeled independent of the anadromous form as shown below
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Equilibrium abundance of the resident form in sympatry is then estimated using the equation described for residency modeled independently, though the terms are replaced with those given for allopatry.

Similarly, for the anadromous form, productivity in sympatry 
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 is estimated as follows
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else
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and steelhead capacity in sympatry 
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 remains unchanged from capacity modeled independent of the resident form as shown below
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Equilibrium abundance of the anadromous form in sympatry is then estimated using the equation described for anadromy modeled independently, though the terms are replaced with those given for allopatry.
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