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Presenter
Presentation Notes
An ESA-listed stock
The goal  “prevent the extinction of, conserve, and ultimately restore the naturally spawning White River spring Chinook salmon spawning aggregation of the Wenatchee River”.  
I’m going to focus on the adults of the program
Little White is also raising the progeny of the captive brood, 
those go back to the White River, where they are acclimated and released.  
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Presentation Notes
Grant County PUD funds the program
For mitigation of their dams, Priest Rapids
Several other cooperators
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Casey Risley 
Jim Rockowski 
Peter Long 
David Frost 
Tyson Lankford 
Orlanda John 
Larry Leighton 

Lower Columbia River FHC 
 

Susan Gutenberger 
Mary Peters 
Ken Lujan 
Spencer Meinzer 
Dave Thompson 
Matt Stinson 
Alyssa Walker 
 
 

Priest Rapids Coordinating Committee, Hatchery 
Subcommittee  
 

Bill Gale (US FWS), Craig Busack (NMFS), Tom Scribner, Keely Murdoch (Yakama 
Indian Nation), Kirk Truscott (CCT), Todd Pearsons, Russell Langshaw, Shannon 
Lowry, Eric Lauver (Grant Co. PUD); Mike Tonseth (WDFW) 
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Some of the people who have worked on this project
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Presentation Notes
Map of the Wenatchee River basin
White River is northwest, 
North-central Washington



Little White 
Salmon National 
Fish Hatchery 

Columbia River 
Gorge National Fish 
Hatchery Complex 
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Presentation Notes
Columbia River mile 162
Raceways




Little White Salmon river at the 
hatchery intake 

Presenter
Presentation Notes
Water source is the Little White Salmon River
Open water source with resident trout



LWS river as it flows out of the 
canyon into Drano Lake 
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Drano Lake
In the Bonneville pool
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10 x 100 ft raceways, 
Flows 660 gpm
densities were less than 0.1 (lbs/ft-3/fish length, in)
Water temperature 39-44 F
Fish were fed to satiation by observation, not weight,  (no sample counts) to minimize handling



White River SCS at LWS and Willard NFH’s 
(early rearing at Willard) 

 
Brood Year 

 
Arrived at LWS 
complex 

 
Lifestage 

 
Age at spawning 
(females) 

2005 July 2008 
February 2009 
 

Maturing adults 
Adults 

3 & 4 years 

2006 November 2008 
 

Subadults (post-
smolt) 

4 & 5 years 

2007 October 2008 
 

Juveniles 4 & 5 years 

2008 October 2008 
June 2009 
 

Eggs 
Fry 

4 years, 139 fish on 
station 
 

2009 October 2009 
 

Eggs None yet, 620 on 
station 
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Presentation Notes
In the summer of 2008, the first brood year arrived at the hatchery as adults
Other brood years arrived in the fall of 2008 at different stages of development.
2008 and 2009 brood years arrived as eggs.
Therefore, the later brood year spent more time at Little White.




BY 2005 were the first adults to arrive 
at LWS NFH 

White River SCS recovering from anesthesia  
in the transfer truck 

Presenter
Presentation Notes
An example of the first group of broodstock to come to Little White
Note the color, pretty fish but I don’t think it was supposed to be this blue.  
Note the fins.



Another BY2005 SCS 

Presenter
Presentation Notes
Note the fins and descaling.  ripe female.
Not in good condition.
Also had bacterial kidney disease.



High prevalence of BKD in the broodstock 

Very nice clinical BKD Female ELISA O.D.’s at spawning 
2005, WDFW data;  2006, LCRFHC data 
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Presenter
Presentation Notes
Nice example of clinical BKD lesion, ELISA data in the graph.
Enzyme linked immunosorbent assay results
Risk categories and optical densities on the bottom, 
percentage of females in each group.
2005 and 2006 brood years.
More than half the females for these two brood years were in the high risk category.  





How do we keep these fish alive? 

x 

Presenter
Presentation Notes
The host is susceptible and infected.
The pathogen, Renibacterium salmoninarum, is present.
Environment,  low water temperatures (39-44 degrees), low densities; but it is an open water source with resident rainbow above.
Minimized handling stress
So we reduce the pathogen load
Chose the antibiotic azithromycin, there’s no INAD but we can use it since these are ESA-listed, and it is effective against BKD, has a longer half-life than erythromycin 
Better suited for a captive brood where the fish can be on station for up to five years

BY2005: 2 treatments at Little White, both were injections, on station for about 1 year
BY2006: 7 azithromycin treatments, 5 were injections, on station for 1-3 years
BY2007: 10 azithromycin treatments, 7 were injections, on station for 2-4 years
BY2008: 7 treatments to date, another 2-3 planned, 3 were injections, on station for 3-5 years
BY2009: 4 treatments to date, 2 were injections, on station for 3-5 years (projected)





Azithromycin injections and feed 
treatments 

Presenter
Presentation Notes
A handling event
about a month before spawning, 
the fish were checked for ripeness with ultrasound 
weighed, measured, PIT tags were recorded 
we injected with 20-30 mg/kg Azithromycin.

all fish were injected before spawning
We injected or treated orally at other times of the year
2-3 treatments per year




Brood year 2009, injections in 
conjunction with PIT tagging 
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Presentation Notes
Another handling event
Injection needle much smaller than pit tag needle



ELISA O.D.’s of females at spawning, 
females were 3, 4, or 5-years old 

Presenter
Presentation Notes
Orient to box plot
Range: minimum to maximum OD values BY2004 fish
Each of the circles represents one female
The box represents Half of the fish
Median: half the data (fish) above, half the data (fish) below the median
Compare medians

2004 n=9
2005 n=152
2006 n=65
2007 n=125
2008 n=168



ELISA O.D.’s of females at spawning, 
females were 3, 4, or 5-years old 

Presenter
Presentation Notes
Look at the medians of 2007 & 2008 compared to 2004,2005,2006
The two brood years which came to the hatchery as eggs, much lower OD’s 
and they also have fins.

Within each of these brood years are 3, 4, and 5-year old females
Does age of the female affect ELISA O.D.’s



Was there an age effect with respect to 
BKD severity? 

Presenter
Presentation Notes
3-year old females spawned: 49
4-year old females: 419
5-year old females: 51
NO, the range of O.D.’s in the 4-year olds was larger but the median for each age is the same



June % mortality  
pre-spawn 4-year olds 
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Presenter
Presentation Notes
With Decreased BKD, we also had decreased mortality
A snapshot of mortality at the same lifestage for each broodyear. 
Pre-spawn mortality of 4-year olds, since the majority of females mature at 4 years
Decrease in pre-spawn mortality

As the BKD was decreasing, another fish health issue emerged.



Gill copepods (Salmincola spp.) 

Necrotic 
tissue 

Copepod 

Copepod 
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Presentation Notes
Observe copepods at around 3 yrs old




Hydrogen Peroxide 
SLICE  

(emamectin benzoate) 

Presenter
Presentation Notes
First 2 treatments with Hydrogen peroxide treatments: 75 ppm, 1 hr flow through, 3 consecutive days
Then Slice, 50 µg/kg, 7 days on feed
Successful




Conclusions 
• Incidence and severity of BKD has decreased  
• Lower BKD is not age-dependent 
• Fish which arrived at LWS NFH as eggs have the lowest BKD 
• A combination of azithromycin treatments, low rearing densities,  

and minimizing handling stress may be factors 

• SLICE is an effective treatment for Salmincola 

Presenter
Presentation Notes
BY 2008 female, beautiful fins.  Bling on the tips.

We were able to manage for BKD by minimizing handling stress, rearing at low densities, and treating with Azithromycin

BONUS disease: salmincola, 
Hydrogen peroxide was not effective
SLICE is effective treatment
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