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-September 2002 Columnaris & Ich épiz:ootf&-'- _—

>35,000 CHK,COHO,STT died
Low flows, thermal block, congregation

Juvenile-salmon disease largely-unseen

Photo Mike Belchik




1991 — 2002
CA-NV EHC + cooperators

Patiiegen: suiveys in Iianiby; Kliaman,
estluan/ = Bread scope, Varanble collection
x IR — generally nealtay: smolts

Naropayens Iniection), columnars = 21C,

KR — Cshiasta, KD myxoesp., columnaris
LW Bsalmoenihartmadult and juvenies

x KR Disease mortality olhsenved 1n 1995, - €s




Health 1ssues

#1 N juvenile Chineek
dUrng sSpnRg and summer

» Dualliniections with
H2

s MDD > 20 C inihoth juvenile and adult

s Congregatien in thermal refugia

A5 By




Parvicapsula
similar LC

\

J Bartholomew




Myxosporean parasites:

Ceratomyxa shasta and

Parvicapsula minibicornis

Anemia

Weak swimming = “food”
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Cshasta trophozoi




Pm and Chinook:

Glomerulonephritis

Impaired nephron function &
hemopoiesis

Can recover from infection
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Pm 58 — 92%

C. snastaincidence of Infection
May-= July IGD= TR, Juv. Chineok

2004 2005 2006 2007 2008 2009

DUAL INFECTIONS

First Cs infection in April, > 10C

O HISTO
B PCR




Cshasta & Klamath Coho

n [Lower mertality than Chineoek in 72 sentinel
challenges but = 50%

a1+ smolts — Iower risk due: ter migration timing
Belore late Apiilt= low: actinespore levels
May08i7d challenge = 85%, Cs mortality

m 2006 — 2008 sunveys, % Cs In 0+ coho
m 7210 Sentinelf 2008 = =90% clinicall Ceratomy/Xes|s

Steelhead & Redband Tireut = Infected buit rarely.
diseased




Probability’ of lethal Myxesporean Infection
“HOT™ zone = a fish enters KR

n Rkm 229 — 305  IGD te ScottR
(8) Estuary to {5) Trinity Riverto (1) Portuguese Cr. to
Trinity River Portuguese Cr. Iron Gate Dam
Rkm 70 Rkm 205
=y (4) Misc. Tribs
Overlap high -}

Ms & adult (7} Misc. Tnhs \ ron Gate Dam

(10) Misc. Tribs

Rkm 306

input y 5
\\« 2) Shasta River

3} Scott River

J Bartholomew

S Hallett

APPROX. NO. OF SPORES 17!
(9) Tl'lnlty River <1 1-5 5-10 >10




2008 H20 Actinespore counts

Water Samples Collected during

—l—NMay 12~ 1o exposire

Sentinel exposures —+—Jne 16-20 expasire

25.10
28.40
3170 &
35.00
38.30

41.60

10 spore/L

2009
>100 spore/L by May

KKB KBC KSV KOR




[ren Gate Hatchery Smolts
Previous; studies

Year

Ceratomyxa

Parvicapstla

1995

Histelogy.

20)0)2

Histology.

20)0]6

QPCR

20)0)7/

QPCR

A8Y%06) (81/186)

60%0 (@/5)

Ol (35/69)

66%0) (70/1083)

160 (23/29)

100% ©G15)

90%0) (62/69)

00%0) (69/83)




Recaptured IGH smolts oos)

Ceratomyxa sfiasta
B Cs POl © Mean Ct

Weeks at liberty

Detect in 7d, 3wk peak, estuary “luck fish” in August 27 — 68%POl
TRH CWT 1- 14% Cs POl , enter below hot zone




Infection data =
YWiart aoes it [mean?

DeES Incidence data portray: disease 10Ss off “Klamati
SIMoIitis??

Infectioni is not equal toe disease: , Unknewn: RIStery ofi
Unmarked fishiin: survey.

Cab data te link field ehservation

Bottomline — migrate / rear in Hot zone




Dual infections
SYNEengism

High Pminiection = dual infectiens of €s
and Pm

20017 data

s IGHlewt:  89% (51/57)
s [RH cwt:  76% (34/45)
s Coho: OR2%) (12/13)




Other studies

Steck: susceptipility
Effiect off migration

Cs genotyping

CS| VY X@Spore: SUneys




IGHH = Shasta R. = Salmen R. < IRH

IGIH celno SIoWeEr diSease: progression than
Chineoek

All control groups were negative for Cs.




Moebile Cage June 2009
Cumulative: Mortality

2008 Radiotag results — guestion on migration

Mobile ComCtr

Bottomline:

Day1=8-10h, Day2 =7-9h, Day3=6-8h Moving = still
similar spore load >10/L ~6h 30-50% mort




CS Genotypes
S. Atkinson, OSU

Examine varianle regien (INS-1) ss iRNA
= 3 types O, I, Il
per0 = Steeliead / redhand (WR down)

m Little disease observed —

pe'l = chineok (lbelow: IGID)

Type |l = ceho (WR down)
Mix: oF tyjpes found 1R water & fshitissues




2008 OSU data genoetype spatial

“ Rainbow
“ Chinook
Coho




Csh1asta myxospores- CRINGOK vir, ryan slezak (Hsv)

Estuary-helew IR confiuence
s 2007 01/ 154" (25%6PCR+)

IGIH ECS) SpaWners
s 2006 1. /601 (6026PCR+)

= 2007 6/ 166
409%)

21 low: temp)/ genetics?

FCS CarCasses (Bogus, Shasta, Mainsten)
m 2007 22 [ 64 (84%)
m 2008 (Bogus) 30/ 100 (30%)
x 3000 te 15M spoeres/gut

Juveniles — cani produce: myXxosperes, Iii they: survive over 20l days at
summMmer temperatures

s Assume infected juveniles myxospore seurce In lewer reaches




Current research
OSU-Trikes-IHSU-Agencies

Myxespore Input — feasinility’ off carcass
[emoval

Sulvey: of polychaete density, Infection,

BIeleaY, NMicrehabitats

Femperature effects on smolt Immune
system

s Federal eammark fiunds; PacifiCorp funds,
USBR, Sea Grant, others
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