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O. mykiss life-cycle model synopsis

1) Breeding Interactions &

_ _ 2) Freshwater growth & recruitment
relative ecotype production:

2a) Resident age classes & proportions maturing
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2b) Anadromous recruitment & smolt age

3) Migration survival & adult returns
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O.mykiss Breeding Interactions

= Breeding Interactions & relative life history production
=  Degree of sympatry
= Sex ratios
=  Population viability effects?
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O.Mykiss Breeding Interactions: Evidence
for Relative Differences in Anadromous
Production

Genetic architecture of growth and early life-history
transitions in anadromous and derived freshwater
populations of steelhead
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Resident rainbow trout produce anadromous offspring in a large
interior watershed
lan L Courter, David R Child, James A m.nmu.cmumjaamu.m‘mmay

Rainbow trout (Oncorhymdhs mykss) have diverse life historses. inchuding both freshwater resident and anadromous
*steclhead” life-history forms. Here, we demonstrate that female resident rainbow trout produce anadromous offspring that ¢ vl o™ ALY
survive and return to spawn as adult steetbead. This study represents the first successful attempt to quantify steclhead produc- s e 7 gat s cna P e e R
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O, Myikizg Breeding Iritareiciorls

Breeding Structure of Steelhead Inferred from Patterns of

Genetic Relatedness among Nests
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Upper Yakima River Parent Progeny
%5 Analysis (2010-2015)

Tributary and Mainstem Juvenile Sampling:
-Electroshocking
- Biodata collected, fish PIT-tagged
- Both life histories sampled and tagged
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-~ Known Anadromous Expression:
\ N al \g’ -Migrants detected at downstream Dams
80%-90% Adult Steelhead -Parent analysis run with genetic sample

- Presence/absence of maternal/paternal
origin determined
*Breeding Cross Inferred

sampling efficiency

y 28



Roza Adult Steelhead Parentage/Progeny.
Analysis: 2010-2015

Female Steelhead:

2.7%

—

64% of Female steelhead spawned
with unknown male steelhead or
resident male

® 16% of Female steelhead spawned
with 1 male steelhead only

® 1.7% of Female steelhead spawned

with 2 male steelhead only
16.0%

® 15.6% of Female steelhead
64.0% spawned with 1 male steelhead and
X resident/unknown male

* 2.7% % of Female steelhead
spawned with 2 male steelhead and
resident/unknown male

= 36% of Female steelhead spawned with
Male steelhead
- Could be as high as 50%



Roza Adult Steelhead Parentage/Progeny
Analysis: 2010-2015
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15% M steelhead spawned with unknown
female or resident female

® 49.7% M steelhead spawned with 1
female steelhead

® 14.4% M steelhead spawned with 2
female steelhead

m 5.9% M steelhead spawned with 3 female
steelhead

® 0.7% M steelhead spawned with 4 female
steelhead

® 0.7% M steelhead spawned with 5 female
steelhead

® 6.5% M steelhead spawned with 1 female
steelhead and another unknown

3.9% M steelhead spawned with 2 female
steelhead and another unknown

¥ 1.3% M steelhead spawned with 3 female
steelhead and another unknown

¥ 2.0% M steelhead spawned with 4 female
steelhead and another unknown



Roza Adult Steelhead Parentage/Progeny
Analysis: 2010-2015

Males Females
sex ratios 25.4% 74.6%
1000 254 746
Male

allocation Female allocation
15% M steelhead spawned with unknown female or resident female 38 0
49.7% M steelhead spawned with 1 female steelhead 126 126
14.4% M steelhead spawned with 2 female steelhead 37 74
5.9% M steelhead spawned with 3 female steelhead 15 45
0.7% M steelhead spawned with 4 female steelhead 2 8
0.7% M steelhead spawned with 5 female steelhead p) 10

6.5% M steelhead spawned with 1 female steelhead and another
unknown 17 17

3.9% M steelhead spawned with 2 female steelhead and another
unknown 10 20

1.3% M steelhead spawned with 3 female steelhead and another
unknown 3 9

2.0% M steelhead spawned with 4 female steelhead and another
unknown ) 20
Total 254 329

Minimum % females that spawned with male steelhead 44.1%

* Possible or more likely estimate 49.2%
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O.Mykiss Breeding Interactions

= But does it really matter??

» Jotal net smolt production
AFXAM + AFXRM

Smolt production
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O.Mykiss Breeding Interactions

= Model Simulation

= Breeding interaction scenarios

= 9 AF x AM crosses (10% increments)

=  Average of 50 simulations (100 generations)
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O.Mykiss Breeding Interactions

= [nitial Conclusions:
=  Breeding interactions are complex and highly variable
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=  Degree of fidelity or hybrid breeding crosses have potential to:
. Influence smolt production

. Influence mature sex ratios between anadromous and resident life
histories
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-

of anadromeusﬁdehtybreedlng Crosses may be a function of
,ah e (Anadromous males)
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