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Presenter
Presentation Notes
Today I am going to talk about the Environmental effects on Smolt Quality in Spring Chinook Salmon which is a 3 year project we have been working on with the Confederated Tribes of the Warm Springs and funded by BPA


Talk Outline

»Background & Objectives
»Study Design & Sampling

»Data
»Results Explanation
»Why should we care



Presenter
Presentation Notes
So to give you an idea of how my talk will flow today 1) First I will talk about the B & O of this project 2) Then I will go over the study design and sampling 3& 4) we will look at the data and then what might be some possible explanations for the results we found 5) Hopefully I can relate it to other hatchery scenarios and why you might want to care.


Hood River Background

»Native populations
-Coho, spring & fall chinook, summer & winter
stealhead, cutthroat, bull trout, & lamprey

»Anthropogenic Disturbances
-Migration barriers, road construction,
agricultural and forest management practices, water
withdrawls etc.

»Hood River Production Program (HRPP)
-BPA
-Confederated Tribes of the Warm Springs
Reservation of Oregon (CTWSRO)
-Oregon Department of Fish and Wildlife (ODFW)
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Study took place in and around the Hood River Area and historically the Hood River had a number of native fish population however over the years due to a number of anthropogenic disturbances most of these populations have either been extirpated or are endangered.  In order to facilitate the recovery of these fish population and habitat the Hood River Production Program was created.  This program is funded by BPA and is a joint effort of the CTWSRO and ODFW for research and monitoring 
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»Re-establish and/or accelerate the recovery
of native populations

»Provide consistent annual harvest
opportunities

»Maintain genetic integrity of native fish
populations

»Protect and restore fish habitat
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Just Read…Yeah!!!


Achieving Those
Goals

»Accelerate recovery of native populations
»Provide consistent annual harvest opportunities
»Maintain genetic integrity of native fish populations
»Protect and restore fish habitat

»Develop a spring Chinook
Salmon supplementation program
for the Hood River
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Our group was approached by Chris Brun who works for the Confederated Tribes of the Warm Springs b/c they were interested in establishing a supplemental program with Spring Chinook for the Hood River.  


Challenge #1

»Can only rear some fish in-basin
-Parkdale Hatchery ~75,000 Fish

»Need to look at supplemental rearing
options out of basin ~75,000 Fish

Solution:

» Test raise fish at 2 other hatcheries (Round
Butte & Carson)

»Assess which hatchery will yield highest
returns of adults

»Raise fish at hatchery with highest yields
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While CTWS does have the capabilities of raising some fish in basin (~75,000), their production goals are such that they would also need to look into raising fish at another facility (~75,000).  Only have capabilities for about half the number of fish they are wanting to raise.  They were able to solve that by using both the Round Butte and Carson Hatcheries and determining which hatcheries had the best adult return rate.


Challenge #2

Waiting for adults return rates takes years!!!!

r='s

Need a surrogate for adult return rate....
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So obviously they needed to determine which hatchery they will use and the best way to determine that is by looking at your adult return rates…but of course that can take years so they were looking for some other way to predict what adult return rates might be 


One Possible Solution

Use smolt quality as a surrogate
for adult return rate

Assess & compare the smolt quality of
fish reared at the different hatcheries
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So we as biologist were able to help by using some techniques we have developed in the lab to assess and compare the smolt quality of the fish being reared at the different hatchery facilities.


Super Smolt Detection
Toolbox -

Size Nutritional
status &
Smolt
development

Lengths & weights
Condition factor

Na/K ATPase 11-Ketotestosterone

IGF

Smolt development Growth (11-KT)

Early male maturation
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So what are those tools you are wondering…well we have the traditional size indices, but in addition we can look at Lipid, 11KT, IGF and Na/K ATPase


Study Design

»Ralse Hood River stock fish at:
-Parkdale —
-Round Butte/Pelton — HR Pelt
-Carson — HR Car

»Assess & compare smolt quality
-Size
-Lipid
-Growth (IGF)

-Smolt development (ATPase)
-Rates of early male maturation (11-KT)
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So the study design was fairly straight forward, A HR stock of fish would be raised at three different locations refered to throughout the presentation as HR Park fish raised at Parkdale, HR Pelt, fish raised at the Round Butte Hatchery and Pelton Ladder, and HR Car, fish raised at the Carson Hatchery.   Again keeping in mind that the main goal for CTWS was to figure out the best hatchery to raise their additional fish 
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So just to give you a geographical and spacial visual.  The Parkdale Hatchery is located just south of Hood River up on the plateau.  Adults are collected on the Hood River, brought to Parkdale for spawning,  Eyed eggs are then divided out some remain at Parkdale, and the others get transported to Round Butte which south located on the Deschutes and Carson Hatcheries located in Washington on the Wind River.   Additionally as Parr fish are moved to the Pelton Ladder.  Hood River stock Presmolts are moved to an Acclimation site near Parkdale Hatchery.  Later smolts are released…Deschutes fish from Pelton, Carson fish from Carson, and Hood River fish from both Parkdale Hatchery and the acclimation site.


Hatchery Rearing Conditions Differ
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For lack of time I can’t go into all the details, but these are three distinct rearing facilities with different raceway design, water flow, temperature, and feeding regimes.  Pelton ladder is an old adult ladder that consists of cells.  Fish are raised in these segregated cells, water flows from cell to cell.  Water temps are higher than the other two hatcherys with only a slight dip in the winter.  Parkdale had intermediate water temps.  Deep camo painted raceway.  Carson has the coldest water temps with only a slight peak in the summer.  Raceway is long but shallow with flow through water.
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“Sampling

October- 300 fish/Treatment
€ Lengths & weights

€ Bodies (25) for Lipids

€ Check for Precocious Parr

Jan-April- 25 fish/Treatment
€ Lengths & weights

€ Bodies for Lipids

¢ Gender

€ Plasma for IGF (growth)

€ Gill for ATPase (smolt
development)

April Pre-Release-

300 fish/Treatment
€ Lengths & weights

€ Bodies (25) for Lipids
€ Gender

€ Gill for ATPase (smolt
development)

€ Plasma for IGF & 11KT (early
male maturation)
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Sampling occurred with an initial non-lethal size check in October of 300 fish/treatment.  We also did a little squeeze test to check for precocious parr.  Then starting in January we sampled 25 fish/treatment lethally taking lengths and weights and tissue samples for analysis.  And finally in April we did a pre-release screening mainly to check for early male maturation, but we also continued taking lengths/weights, a gill sample, and checking gender.    


Fish Were Different Sizes & Had
Different Growth Patterns
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Every Year Pelton Fish Are
Consistently Larger

October Length April Length
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% Lipid

HR Pelt Fish Have a Greater
Seasonal Decline In Lipid
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Lipid is Higher in HR Pelt Fish In
Oct but Declines Over Time
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Winter ATPase Levels Start Out
Low but Increase Over Time

Na/K ATPase
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At Release ATPase In HR Pelt Fish
IS More Consistent & Usually
Higher than HR Car
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HR Pelt Fish have Lower Rates of
Early Male Maturation
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What makes a good smolt?

Size = Large
ATPase = High
Lipid = High w/ some Seasonal
Variation
Minijack = Rate Low
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When we think of Smolt Quality and what makes a smolt great we usually associate attibutes such as a large body  size, a high level of ATPase, and a low Minijack rate
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What We Learned

Smolt quality varied among HR stock fish
reared at different sites.

The rearing environment does affect
smolt quality even if fish are genetically
similar ,

Does a M

Super < )
Smolt

SU|::)er W .“.

Adult?




Jacks % Return
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SARs are confirming our results with Pelton having higher return rates than either Parkdale or Carson, but we are still waiting for all the Brood Years to return.


What We Learned

v Smolt quality varied among HR stock
fish reared at different sites.

v The Rearing Environment Does Affect
Smolt Quality Even if Fish are
Genetically Similar

v Super Smolt = Super Adult

Why?
Similar Genetics
= Different Smolts




Rearing Environments Differ

Pelton Ladder Pzariolz]s
50_° F 44 ° F

Water Raceway
Quality Design

Feeding
Frequency

Emergence
Time

Feed Quality &
Quantity

Water

Temperature

_ Fish _
Genetics Density Species




Previous Studies Linking Size,
Seasonal Growth Rates, & Lipid
to Early Male Maturation

»Higher Growth In The Fall/Winter Is Related To
Increases In Early Male Maturation
(Yakima River spring Chinook)

Donald A. Larsen & Brian R. Beckman

» The Effect of Whole Body Lipid on Early
Sexual Maturation of 1+ Age Male Chinook

Salmon (Onchohynchus tshawytscha)
Karl D. Shearer & Penny Swanson
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In other studies our lab as been involvled in we have seen where seasonal growth rates can affect both early male maturation and smolt developement


@Data From The Yakima Shows a
Strong Positive Relation
Between Release Length and
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Typically we are used to seeing that a higher minijack rate is correlated with a larger size…as can be seen here with research we have done on the Yakima and frankly we expected to see something similar with the Hood River Fish, however since we did not something else must be at play.


Hood River Not Following
Usual Size/Minijack Trend
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Within Groups, Early Maturing
Males Are Still the Biggest Fish

Immature Size
Males Difference

(mm) (mm)

BYOS8 HR Pelt 140 155 16

Ave. Length 132 mm 145mm
Difference 13 mm

HR FPark 138 154 10
HR Car 117 126 10
BY10 HR Pelt 139 158 19
HR Park 135 155 20

HR Car 120 130 10



% of Males that are Maturing

Winter Grow Rate May Influence

Early Male Maturation
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HR Pelt Fish Have a Greater
Change In Lipid from Oct to Feb
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Current Hatchery Experiements
Looking at Feed Type and Ration

BPA Project Grant Co. PUD

Umatilla White River

»Fall Chinook » Spring
»High Fat/ High Ration Chinook
»High Fat/ Low Ration >Low Fat/ 18 FPP
»Low Fat/ High Ration »High Fat/ 20 FPP
»Low Fat/ Low Ration >Low Fat/ 22 FPP

mHigh Fat/ 24 FPP
Don Larsen 5 Eric Lauver
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In other studies our lab as been involvled in we have seen where seasonal growth rates can affect both early male maturation and smolt developement


Why Should We Care?

Fish = Fish Bigger Fish = Better Fish

Feeding Raceway
Frequency Design

Emergence
Time

Feed Quality &
Quantity

Water
Temperature

_ Fish _
Genetics Density Species

Trade-offs between size & early male
maturation
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Usual hatchery paradigm seems to be that a fish is a fish is a fish, but with this experiment we feel we have shown that doesn’t really hold true


Acknowledgements

Parkdale Hatchery- Jim Gidley &
Albert Santos

ODFW- Jack Palmer and Crew
USFWS- John Hitron, Thomas
Hogan & Crew

NOAA- Larissa Felli, Deb Harstad,
Shelly Nance

BPA- Richard Golden COTR




Questions

“It's time wa face reality, my friends. ...
We're not exactly rocket scientists.”
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