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THE COMPLEX ISSUE OF DAMS

e Numerous benefits:

— Hydroelectricity, flood control, recreation

* But, they change the landscape and ' \CougarDam

McKenzie River

environment
* |Impair anadromous fish passage

— Declines in wild fish populations LooksotPomiDam

- Middle Fork
WiIIamette
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— Hatchery fish added to the system




WILLAMETTE VALLEY PROJECT DAMS (OREGON USA)

 Blocked access to historical
spawning habitat

 Adults moved above dams

Foster Dam
South Santiam River




WHAT GOES UP MUST COME DOWN

Juveniles faced with unnatural:

* reservoir habitat
e Research often needed

to understand impacts

* downstream passage of reservoir and dams
on fish movement and
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e altered fish communities

* Many impacted fish are
- ESA-listed species
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OPTION TO USE HATCHERY FISH

e Sufficient numbers to conduct rigorous tests
— Paired release above and below dams
— Multiple treatments and control for bypass tests
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Produce juvenile salmonids in
artificial environments that
look and act more wild-like

Steelhead



ALTERED REARING ENVIRONMENT
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OUR SURROGATES ARE MORE LIKE WILD FISH MIGRANTS

Chinook Salmon (Oncorhynchus tshawytscha)

Body shape Natural origin
. Length: 151mm

Osmoregulation

. Chinook Salmon (Oncorhynchus tshawytscha)

Phy5|0|0gy Wild Fish Surrogate

Behaviour Length: 159mm

Genetics : f

Fi n q u a | ity ' Chinook Salmon (Oncorhynchus tshawytscha)
_ Hatchery origin

G ene ex p ression Py foeroeiey Length: 140mm

Body composition
Sexual maturation
Migration

lllustration and copyright: Paul Vecsei
Source material: Dr. David Noakes



STUDY OBJECTIVES

e Evaluate effects of North Santiam River dams on winter steelhead
outmigration and survival

— Juvenile detections
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SPAWNING AT MINTO FISH COLLECTION FACILITY

BY13 2014 5 females and 3 males
BY14 2015 7 females and males
BY15 2016 10 females and males

Wild broodstock adults




EARLY REARING

* Embryos brought to OHRC for rearing

* Followed Surrogate rearing protocols
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FINAL REARING

* Fish transported to
Marion Forks Fish

_ 2014 12,600

Hatchery as subyearlings 5015 22 500

for final rearing |
2016 28,800

* Two circular ponds,
equally divided

e Surrogate protocols:
— Overhead shading

— Lower density

— Wild fish surrogate
experimental feed




PIT TAGGING

* Tagged in June and July of release year by Biomark
* Lengths measured from majority of fish




FISH RELEASES

Released mid-November each year

-
$ 7.

2014
Packsaddle Park (Tailrace) 6,147
Mongold State Park (Reservoir) 6,957
2015
Minto Fish Facility (Tailrace) 9,628
Blowout Creek (Reservoir) 9,694
2016
Packsaddle Park (Tailrace) 11,057

Dry Creek (Reservoir) 11,133
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Estuary North Santiam River
A Detection sites
O Tailrace releases
Willamette Falls O Reservoir releases

Stayton




Summary of detections

387 total detections across three release years

By year By detection site
e 2014: 177 detections * Bennett/Stayton: 224 detections
e 2015: 107 detections e Willamette Falls: 144 detections

e 2016: 103 detections e Estuary: 19 detections




Cumulative detections
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Cumulative detections
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Cumulative detections
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2014-2016 DETECTIONS AT WILLAMETTE FALLS
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Log4o Movement (km/d)

* From release to detection sites
— Mean =0.78 km/d
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ADULT RETURN OBSERVATIONS (3 TOTAL!

 Two from 2015 release (BY 2014)

— One from each tailrace and reservoir release
— Both detected in 2019, at age 5

* One from 2016 release (By2015)
— Tailrace release detected in 2020 (age 5)

RELEASE RETURN SCHEDULE

YEAR AGE 3 AGE 4 AGE 5
2014 2016 2017 2018
2015 2017 2018 2019

2016 2018 2019 2020




ADULT RETURN OBSERVATIONS (3 TOTAL!

* Period of historically low returns
due to poor freshwater and ocean
conditions

* Escapement affected by pinniped
predation

* Total return to entire basin in 2017-
2019 only averaged 1,951/year

* Overall poor basin-wide survival




SUMMARY

Steelhead released below dams consistently outperformed their
counterparts above the dams, despite low detections overall

Travel time (km/d) to detection sites was comparable between
above and below dam release groups across years

Juveniles spend extensive time rearing in subbasins

Once detected at an upstream location, movement rates
increased to the Falls and estuary, suggesting active migration

— Majority of detections at Willamette Falls occurred in May

Adult returns were very low



MANAGEMENT IMPLICATIONS

Reintroducing steelhead to historic habitat
above dams in the North Santiam is unlikely
to succeed until passage is improved

Subbasin habitat important for juvenile
steelhead rearing prior to quick
outmigration from April-June

However Juvenlle survival may have been

may have Ied to low survival and adult
returns
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