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The Willamette River
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« Average 1,060 m3/s
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Oncorhynchus mykiss in the Upper Willamette River
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Oncorhynchus mykiss in the Upper Willamette River
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Genetic characterization of smolts

Estimate the proportion of summer steelhead among naturally
produced* O. mykiss smolts sampled at Willamette Falls

Estimate the proportion of summer steelhead hybrids among
naturally produced* O. mykiss smolts sampled at Willamette Falls

*Unmarked; all hatchery steelhead in the upper Willamette R. are adipose fin clipped
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Ancestry of Naturally-produced Smolts
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Summer Steelhead:

Natural Production & Introgression
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Ploidy manipulation can be used to sterilize and
genetically contain cultured fish

 Triploids fail to undergo meiosis and do not produce gametes
« Commonly used approach for trout and other resident species
« Anadromous species experience no/low adult returns
 Why? Four hypotheses:
1) Failure to outmigrate as juveniles

2) High mortality at saltwater entry
3) Failure to properly imprint and return to natal sites

4) No physiological cues (i.e. gonad maturation) to return
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Production of Triploid Steelhead

Broodstock Eggs under Pressure  Triploid Steelhead

2013 cohort
e 8 families of South Santiam summer steelhead spawned
(1:1 matings)
* Each fertilized egg lot split in half
* Treated (triploids)
* 5 minutes of 10,000 PSI at 22 minutes post fertilization
e Untreated (diploids)

e Result = full sibling treatments and controls
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13K Triploids
13K Diploids

m OHRC
Diploids

7K Triploids 60 Triploids 224 Triploids
60 Diploids 224 Diploids

7K Diploids OHRC: Oregon Coast Aquarium:

South Santiam Hatchery: Physiology sampling PIT tagged & reared in saltwater
PIT tagged and released (3/14) - Saltwater readiness - survival in saltwater
- juvenile outmigration - imprinting signature - 9rowth in saltwater

- adult return rates

South Santiam Hatchery

Eyed eggs
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PIT Detections at Willamette Falls
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Physiology during Parr-Smolt Transformation
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Significant (P = 0.002) seasonal increase in gill ATPase among juvenile triploid
steelhead, not observed in diploids (interaction Ploidy x Date, P < 0.001).

Thyroxine levels increased in both diploid and triploid steelhead (P < 0.001), with no
significant difference between ploidy groups (interaction Ploidy x Date , P = 0.351).
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Growth in Saltwater
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On February 12, 2014, the fork lengths of triploid steelhead (mean 164 mm) were not
significantly different (P = 0.23) from those of diploids (mean 168 mm).

However, subsequent growth rates of diploids and triploids differed (P < 0.001) and
by May 8, 2015, the mean fork length of surviving triploids (269 mm) was significantly
less (P < 0.001) than the mean fork length of surviving diploids (318 mm).
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Survival in Saltwater

Diploids outperform triploids Lessons learned: “Bloat”
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S 049 _ Diploid Above: A triploid with symptoms of “bloat”.

g it —a— Triploid

@ - We observed symptoms of “bloat” or “water
0.0 T ' T ' ' belly” (Anderson 2006) associated with many

W W A W W2 W2 diploid and, especially, triploid steelhead
A o oV £ e mortalities. Transition to a lower lipid, higher
Date retention diet appeared to alleviate this issue.

Survivorship of triploid steelhead was significantly less than that of diploids
(log rank =61.73, df =1, P <0.001).
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Summary of Findings

 QOutmigration, growth and survival of juvenile
triploid steelhead were all inferior to diploid
controls

 These results may explain differences in adult
return rates

* But triploids did not completely fail!

 First adult returns in 2016
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