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Grande Ronde Basin Spring Chinook Salmon
Captlve Broodstock Program

- Desugned to rapidly increase the numbers of adults in nature.

ié; * Collect natural parr in August.
==« Rearthem to maturity in captivity and spawn them.

>rT

* Rear offspring to smolt and release into parents’ natal
stream.

» Offspring complete life cycle in nature.
ﬁ * Gene conservation program, not a production program.
'.:.,.; * Used only for populations that are in dire need.

.  Survival of every individual is important for genetic
dlver5|ty, espeC|aIIy for the F generatlon




Grande Ronde Basin Spring Chinook Salmon
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« * Gene conservation program, not a production program.
* Used for populations that are in dire need.
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 Survival of every individual is important for genetic
diversity, especially for the F, generation.

“ So, malntalnmg fish health is of the utmost |mportance




Anticipated Diseases
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= * Fungus
o - « Other diseases that we were initially concerned about:

' é * Erythrocytic Inclusion Body Syndrome (EIBS)

* Bacterial Gill Disease

e Systemic Gram Negative infections

e Columnaris / Flavobacterium sp.

Bacterial Cold Water Disease

Enteric Redmouth Disease

Aeromonad-Pseudomonad septicemia

Furunculosis

. Infect|ous Hematop0|et|c Necr05|s V|rus (IHN)
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Disease Prevention and Treatment Efforts

» Monitoring N
* Drugs T
* BKD ;
* Erythromycin =

e Azithromycin
* Fungus
* Formalin
* Hydrogen Peroxide

* Vaccines
* BKD
* Renogen
* Vibrio
e Egg disinfection and segregated rearing
* BKD
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Results
Causes of Death



Results — Diseases
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Disease

Number Percent

P

Aeromonad-Pseudomonad Septicemia 160
Arthrobacter 8
' Bacterial Cold Water Disease 7
~ Bacterial Gill Disease 2

| Bacterial Kidney Disease (BKD) 3,616

' Columnaris/Flavobacteriosis 2
Erythrocytic Inclusion Body Syndrome (EIBS) 0
Enlarged Hindgut Syndrome 63
Enteric Redmouth Disease 0
Fungus 155
Furunculosis 1
Hexamita 3
Infectious Hematopoietic Necrosis Virus (IHN) 0
Other Parasites 1

" Tumors (Grande Ronde BY2000) 168
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Results — Diseases
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Disease Number Percent

Aeromonad-Pseudomonad Septicemia 160 1%
Arthrobacter 8 0.05%
Bacterial Cold Water Disease 7 0.04%
~ | Bacterial Gill Disease 2 0.01%
. Bacterial Kidney Disease (BKD) 3,616 22.3%
& Columnaris/Flavobacteriosis 2 0.012%
Erythrocytic Inclusion Body Syndrome (EIBS) 0 0%
Enlarged Hindgut Syndrome 63 0.4%
Enteric Redmouth Disease 0 0%
Fungus 155 1%
Furunculosis 1 0.01%
Hexamita 3 0.02%
Infectious Hematopoietic Necrosis Virus (IHN) 0 0%
Other Parasites 1 0.01%
* Tumors (Grande Ronde BY2000) 168 1.04%
' Viriosi . 0.06%
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Results — Diseases
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Disease Number Percent

Aeromonad-Pseudomonad Septicemia 160 1%
Arthrobacter 8 0.05%
Bacterial Cold Water Disease 7 0.04%
| Bacterial Gill Disease 2 0.01%
.| Bacterial Kidney Disease (BKD) 3,616 22.3%
=% Columnaris/Flavobacteriosis 2 0.012%
-Erythroeytic-lnclusion-Body-Syndrome-(EIBS) 0 0%
Enlarged Hindgut Syndrome 63 0.4%
EntericRedmouth-Disease 0 0%
Fungus 155 1%
Furunculosis 1 0.01%
Hexamita 3 0.02%
Infectious-Hematopoietic Necrosis\Virus-{HHN) 0 0%
Other Parasites 1 0.01%
* Tumors (Grande Ronde BY2000) 168 1.04%
' Viriosi 0.06%
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Results — Causes of Death (% Disease)
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Dlseases kllled 26% of the Captlve Broodstock
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Results — % Mortalities
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Results — Causes of Death (% Disease) - Females
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Results — % Mortalities - Females
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Results - Vibrio

Number of Vibrio I\/Iortahlitiles
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Results — Fungus
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Results — Aeromonad-Pseudomonad septicemia
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Results - Tumors
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Results — Other Diseases

2 =
B Bacterial Septicemia

N B Bacterial Gill Disease
Q HEE Cold Water Disease
=
I
d—d
—
o
=
1 -
o
| -
Q
®)
-
)
e

O o T T T T

1994 1996 1998 2000 2002 2004 2006 2008

Cohort




Results - BKD

Mean (irange)i Proportion
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Results - BKD (Females)
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Results — Spawn ELISAs
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B High (>0.8 OD Units)
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Results
Novel Strategies
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* Erythromycin vs. Azihromycin

* Intraperitoneal vs. Dorsal Sinus Injections
* Vaccines
* Renogen
 Linda Rhodes
* Tests to Predict Vertical Transmission of BKD
 mFAT Analysis (eggs and ovarian fluid)
* qPCR (kidney and skein)
* Eggs vs. Parr for Populating the CBS




Novel Strategies — Erythromycin vs. Azithromycin
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Novel Strategies — Erythromycin vs. Azithromycin
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Novel Strategies — Erythromycin vs. Azithromycin
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Novel Strategies — Intraperitoneal vs. Dorsal Sinus
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Novel Strategies — Intraperitoneal vs. Dorsal Sinus

o o o o o o
m_ (00} (e} < (Q\
(8buel ¥) sbbo jJo JaqunN

IP

o o o o
o] O < N

100 -

A

e



Novel Strategies — Intraperitoneal vs. Dorsal Sinus
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Novel Strategies — Renogen
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Novel Strategies — Renogen in Females
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Novel Strategies — Egg/Ovarian Fluid mFAT
P o *Fo. "

Ovarian Fluid Total Rs

. Rs Cells / mL Cells / mL ELISA OD Fecundity

Egg Rs Cells/mL

Ovarian Fluid

Rs Cells / mL

. MTotal Rs Cells / mL

-
L

ELISA OD

rho

P-value

rho

P-value

rho

P-value

rho

P-value

0.31481
0.0012

0.4166
<.0001

0.99402
<.0001

0.37358
<.0001

0.73007
<.0001

0.74223
<.0001

-0.0939
0.345

0.0305
0.761 L&

0.0189

0.851
-

0.0681

0.494 .




ELISA OD

ELISA OD

Novel Strategies — Mary’s mFAT

P<0.0001
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ELISA OD

ELISA OD

Novel Strategies — Mary’s mFAT
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Novel Strategies — Mary’s mFAT

r2=0.022
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ELISA OD

ELISA OD

Novel Strategies — Mary’s mFAT

P<0.0001

200000 400000 600000 800000

Egg Rs Cells/mL

P<0.0001

500000 1000000 1500000 2000000 2500000 3000000

Ovarian Fluid Rs Cells/mL



Novel Strategies — Mary’s mFAT

r2=0.347
P<0.0001

ELISA OD

We would cull 42% of all eggs.
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Novel Strategies — Mary’s mFAT

P<0.0001
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Novel Strategies — Lab Methods for Vertical Transmission
Skein Ovarian Fluid
ELISA OD MFAT (cells/mL

Minimum 20 19 315

Maximum 30,431,034 193,587,417 1000000




Novel Strategies — Lab Methods for Vertical Transmission
Skein Ovarian Fluid
ELISA OD MFAT (cells/mL

Minimum 20 19 315

Maximum 30,431,034 193,587,417 1000000




Novel Strategles - Eggs vs. Parr
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Novel Strategies — Eggs vs. Parr
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Conclusmns
it = 3 TR e S D P W e :
‘ + Bacterial kldney dlsease was the worst diseasein & -
-~ the Captive Broodstock Program. s
» Killed a mean of 22% of the CBS. S
e Killed up to 80% (90% of females) of a stock and e;~

cohort (BY 2002 GR). e

- » Tumors resulted in the deaths of 34% of the BY :‘:z-'
2000 GR. e =

: * 22% of females (BKD killed 68%).

===« No other disease killed more than 1% of the total "f
- CBS.

= * Fungus deaths were nearly all maturing salmon.

i . BKD vaccines were not effective. \-x?:é
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Recommendatlons
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. Use dorsal sinus |nject|ons

| = Use Azithromycin, if possible. :...
* Replace ELISA for culling determinations. g

* Find a method that is quick and directly measures
Rs infection of eggs.

oo

e Test new methods from spawn through smolting =

of offspring (or even return of adults). =

“.. * Collect the Captive Broodstock early.

™ e

* Presmolt rearing should be slow to reduce
precocious maturation.

* If eggs, mcubate in cold water
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TRADITION

JusTt BECAUSE YOU'VE ALWAYS DONE IT THAT WAY
DOESN'T MEAN IT'S NOT INCREDIBLY STUPID.




RISKS

If YOu NEVER TrRY ANYTHING NEw,
You’'ut Miss Outr ON MANY OF LIFE'S GREAT DISAPPOINTMENTS.




Acknowledgements

s AR, Sl N TS s ot T o~ e e S S
ODFW
Tony Amandi Debbie Artimez Chad Aschenbrenner Tim Bailey
Duane Banks Brandon Barton Bob Becker Blane Bellerud
Sarah Bjork Heather Boland Mike Booz Rich Carmichael
Marla Chaney Greg Davis Deb Eddy Brett Farman
Don Faulk Sally Gee Derek Gibbs Dan Green
Mike Gribble Don Hair Ron Harrod Tim Hoffnagle
Colin Imus T.J. Jeppeson Pat Keniry Bill Knox
Leslie Lindsay Bob Lund Scott Lusted Mike Miller
Lara Myers Willie Noll Glenda O’Connor Sam Onjukka
Scott Patterson Miranda Petersen Matt Snook Jeremy Sommer
Craig Thomas Sharon Vendshus Colleen Weiss Jeff Zakel
' CTUIR NPT NOAA Fisheries
Nick Allamand : Cameron Albee " Bill Fairgrieve
Terijo Arianna Rgbyn Armstrong i Debbie Frost
Steve Boe  Peter Cleary ~__ LeeHarrell
Craig Contor Mary Edwards Bryon Kluver
Carrie Crump Katie Frenyea ~ Des Maynard
Laurie Hewitt Jim Harbeck Carlin McAuley
Peter Lofy Dale Hansen Gale McDowell
Mike McLean Jay Hesse Cindy Rathbone
Jesse Schwartz Andy Mitchell Mike Wastel
Rey Weldert J.T. Williams
Brian Zimmerman Glen Zerlong

Rick Zollman



