AUGMENTED FISH HEALTH MONITORING
FOR WASHINGTON DEPARTMENT OF WILDLIFE

Five Y ear Project Report

Annual Report 1990

'\,\-._ L)
o >
A~ =S

‘ljl
o
l./_-" y V4
..-reu—'“"ﬁ“"?ﬁ‘-a.;"\. -
S ; " - ey
ek s 2T
e ok !__,./".::' R
DOE/BP-64344-4

\W{




This report was funded by the Bonneville Power Administration (BPA), U.S. Department of Energy, as
part of BPA's program to protect, mitigate, and enhance fish and wildlife affected by the devel opment
and operation of hydroelectric facilities on the Columbia River and its tributaries. The views of this
report are the author's and do not necessarily represent the views of BPA.

This document should be cited as follows:

Kerwin, John; L. Oman, S. Roberts, B. Bolding, Washington Dept. of Wildlife, Augmented Fish Health Monitoring for
\Washington Department of Wildlife, Annual Report 1990 to Bonneville Power Administration, Portland, OR, Contract
No 1986BP64344, Project 198601300, 52 electronic pages (BPA Report DOE/BP-64344-4)

This report and other BPA Fish and Wildlife Publications are available on the Internet at:

http://www.efw.bpa.gov/cgi-bin/efw/FW/publications.cgi

For other information on electronic documents or other printed media, contact or write to:

Bonneville Power Administration
Environment, Fish and Wildlife Division
P.O. Box 3621
905 N.E. 11th Avenue
Portland, OR 97208-3621

Please include title, author, and DOE/BP number in the request.



AUGMENTED FISH HEALTH MONITORING
FOR THE WASHINGTON DEPARTMENT
OF WILDLIFE

Annual Report 1990
Five Y ear Project Report

Prepared by:

John Kerwin
Steve Roberts
Leni Oman
Bruce Bolding

Washington State Department of Fisheries

Prepared for:

U.S. Department of Energy
Bonneville Power Administration
Environment, Fish and Wildlife
PO Box 3621
Portland, Oregon 97208

Project No. 86-13
Contract No. DE-AI79-86BP64344



Abstract

The Augnented Fish Health Monitoring Project was funded by the Bonneville
Power Admnistration (BPA) with the nandate to collect fish health data on the
anadromous fish stocks of the Colunbia R ver Basin in a standardized manner.
The Washington Departnent of WIldlife began the project in 1986. Curul ati ve
data and a final summary for this project are presented in this docunent.

Fi sh stocks were exam ned nonthly for length, weight, and health status at all
Washi ngton Department of Wldlife Colunbia R ver Basin hatcheries. Assays for
specific fish pathogens were conducted on all stocks of broodfish and snolts
in the study area. Pat hogens of interest were replicating viral agents,
erythrocytic inclusion body syndronme virus (EIBSV), and Reni bacterium

sal noni narum Sea-run cutthroat (SCT) were al so sanpled m dway through the
rearing cycle for R _salnmoninarum Juvenile fish were exanined for the
presence of any pathogen. Assays for Myxobolus cerebralis were conducted on
fish stocks in several locations along the Colunbia River. An organosonatic

i ndex anal ysis was nmade on each stock of snpblts at the Cowitz and Wlls
hat cheri es.

Results of the organosomatic index analysis were consistent between the years
at each facility. However, the fish reared at Cowlitz displayed tissue

changes associated with ceratomyxosis while those reared at Wells had a nore
desirable color and quality.

Cell culture assays for viral agents in broodfish were positive for infectious
hemat opoeitic necrosis virus (IHNV) in all stocks at the Cowitz Hatchery four
out of five years in the study. O her stations were | ess consistent over the

years. Only the sea-run cutthroat stock spawned at Beaver Creek was negative
for any virus. I nfectious pancreatic necrosis virus (IPNV) was isolated from
sumer -run steel head (SS) broodfish at Wells in 1989 and 1991 and at Yakima in
1991. Inclusions that are characteristic of EIBSV were found in red bl ood

cells of brood fish from the Wlls Hatchery in 1990 and 1991. Data collected
on EIBSV during the first two years of the project cannot be conpared with the
later three years due to changes in laboratory protocol. Isolations of |H\V
in smolts were nmade from Cow itz and Skanmmni a hatcheries and the Gobar Rearing
Pond. Epi zootics of I HN occurred at Lyons Ferry, Beaver Creek, Cowitz and
Skamani a hatcheries during the project, EIBSV inclusions were identified in

very low |l evels fromsnmolts from Beaver Creek, Chelan, Cowitz, Eastbank, and
Ri ngol d.

Assays for R_ sal moni narum on broodfish and smolts revealed very |ow |levels of
infection and the disease was not a problem Enteric rednouth disease was not
observed in the project area. Cytophaga psychrophila was a chronic problemin
young fish at Vancouver, Beaver Creek and Cow itz hatcheries. Ceratonmyxa
Shasta was the only reportable parasite observed in the fish within the study
area and caused yearly outbreaks of ceratonyxosis at the Cowlitz Hatchery.
Fish at the Beaver Creek Hatchery were treated for furunculosis three of the
five years of the project. An ozone water treatment plant has been installed
to mninize the disease.




Fl ow and density indexes and feed conversion did not vary significantly at the
hatcheries during this project. Egg nortality averaged 12.94% t hr oughout the
project with a range from 4.39% to 29.10% The nean fry nortality during the
project was 15.08% with a range of 2.01 to 37.43% The overall nortality for
early rearing was 20.43% Prespawni ng broodstock nortality was recorded for
SS and SCT and averaged 5.18% with a range fromO to 38.8% Fungal invasion
was the primary cause of death in adult fish

Epi zooti cs of furuncul osis, ceratonyxosis, bacterial col dwater disease, and

I HN occurred during the project. Fewer cases were reported in nore recent
years

The BPA augnented fish health project hel ped WDWidentify problem areas in
fish health while they were occurring. This knowl edge allowed us to devel op
strategies for inproved fish quality. Overall the project has been invaluable
in assisting us in the inprovenent of the health of our fish
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| nt roducti on

The augnmented fish health nonitoring project was funded by the Bonneville
Power Adm nistration (BPA) with the mandate to collect fish health data on
anadromous fish stocks of the Colunmbia River Basin in a standardi zed manner.
The segment of the project reported here was carried out by the Washington
Departnent of Wldlife (VDW. The project began in 1986 and cul minated in
1991. This report summarizes fish health findings of anadronous cutthroat and
steel head trout stocks reared at WoW facilities during that tine.

Before the inception of the BPA augnented fish health project, diagnosis of
fish health problems and research on solutions were perforned, primarily, on
an as needed basis. This project allowed fish health specialists to make
monthly visits to the WOW Col unbi a Ri ver Basin hatcheri es. Data collected
provided us with insight on early signs of disease and effective fornms of
treatment. A nore thorough understandi ng of the nmagnitude of fish health
probl ems and the severity of chronic and acute di seases was gai ned.

I nformati on gathered has provided inpetus to alter facility design and
managenent practices for inproved fish health through prevention of pathogen
exposure and mnimzation of stress. Treatment efficacy was nore closely
noni tored due to the monthly analysis of fish stocks. Di sease prevention and
control are better understood as a result of this project. The goal was to

i mprove fish health and, ultimately, increase adult returns. Long term gains

fromthis project will continue to be nmade as we inplenent the changes
i ndicated through this study.

Description of Study Area

This project was designed to collect and summari ze fish health related data
from WOW facilities in the Colunbia R ver drainage. Washington Departnent of
Wlidlife rears winter-run steel head, sumer-run steel head, and sea-run
cutthroat trout in these facilities. However, not all three species/stocks

are raised at all stations. Location of the facilities and rearing prograns
are indicated on Figure 1 and Table 1.
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Figure 1. Location of Washington Department of Wildlife
Columbia River anadromous fish rearing programs



Table 1. WDW Col unbi a River basin anadronmous fish rearing prograns

2 and 7
5

3

4, 7 and 8

12

12

14

16

20 and 21

Locati on
Installation Nunmber Dr ai nage Annual Program
Beaver Cr. Hatchery 1 El ochoman SW Smolts
SW Pre-Snmolts for
SS* Smolts
SS Pre-Smolts for
SCT* Snolts
SCT Pre-Smolts for
SCT and SW broodst ocks
Upper Coweerran 2 Coweeman SW Snol ts
Lower Coweenan 3 Coweenan SCT Smolts
Al der Creek Pond 4 Toutl e SS Snolts
South Toutle Trap 5 Toutl e SW Snol ts
Cowl itz Hatchery 6 Cowmitz SW Snol ts
SS Snolts
SCT Smolts
SS/ SW SCT/ LSW  br oodst ocks
Gobar Pond 7 Kal ama SW Snol ts
Merwi n Net Pens 8 Lew s SS Snolts
Vancouver Hatchery 9 L. Colunbia SS Snolts
Skamani a Hat chery 10 Washougal SW Snol ts
SS Snolts
SS Pre-Snolts for
SCT Smolts
SS/ SW SCT broodst ocks
Yaki ma Hat chery 11 Yaki ma SS Snolts
SS Fingerling for
SS Broodstock
Nel son Springs Raceway 12 Naches SS Smolts
Naches Hat chery 13 Naches SS Fingerling for
R ngol d Pond 14 M d- Col unbi a SS Snolts
Col unbi a Basin Hatchery 15 Crab Creek SS Fingerling for
Turtl e Rock Pond 16 M d- Col unbi a SS Snolts
Chel an PUD Hat chery 17 M d- Col unbi a SS Snolts
SS Fingerling for
East bank Hat chery 18 M d- Col unbi a SS Snolts
SS Broodstock from 14
Wells Hatchery 19 M d- Col unbi a SS Snolts
SS Broodstock
Lyons Ferry Hatchery 20 L. Snake SS Smolts
SS Pre-Snolts for
SS Broodst ock
CQurl Lake 21 Tucannon SS Snolts
Cot t onwood Pond 22 G ande Ronde SS Snolts
Dayton Pond 23 Touchet SS Smolts

*SW - winter-run steel head, SS - summer-run steel head,
LSW- late winter-run steel head

SCT - sea-run cutthroat,



Mat eri al s and Met hods

Task 3.1. Organosomatic Analysis at | ndex Hatcheries

Organosonatic analysis were performed using the organosomatic index as
devel oped by Ron Goede (Goede 1988). The Cowlitz and Wells hatcheries were
sel ected as index hatcheries within the Colunbia River drainage (Table 2).

Table 2. List of index hatcheries, species and stocks in which organosomatic
anal ysi s was perfornmed

Hat chery Speci es St ock
Cow itz Sunmmer-run  Steel head Cow itz
Cow itz W nter-run Steel head Cow itz
Cow itz Sea-run Cutthroat Cowmitz
Cow itz Late Wnter-run Steel head Cow itz
Well's Summer-run St eel head Well's

I ndi vi dual fish were exam ned for organ color, fat content, and clinical

signs. Sixty fish were sanpled annually and scored from each stock on each
station. Data was entered in Lotus 123 worksheet. Mean length (mm, weight
(gns), and hematocrit (%, were determined along with a standard deviation for
each paraneter. The following itens were exami ned, scored, and sumuarized as
a percent of the population.

Organ Cl assification:

Eyes Normal , exopthal mi a, henorrhage, blindness, cataracts, or
absence

Glls Normal , fraying, clubbing, marginated, pale

Pseudobr anchs Normal, lithic, swollen, inflamed, pale

Thynus Normal , degree of henorrhage

Fat Percent of pyloric caeca covered

Sex Male, female, precocious nale, undevel oped

Spl een Bl ack, red, granular, enlarged, nodul ar

H nd gut Normal , degree of henorrhage

Ki dney Normal, pale, swollen, granular, nottled, urolithiasis

Li ver Red, bright red, pale, mottled, fatty, nodul ar

Gal | bl adder Green, yellow, enpty, dark green

Task 3.2. Test for Specific Pathogens

St andard techni ques as defined by the Fish Health Section of the Anerican

Fi sheries Society were enployed for the analysis of all sanples collected for
the project. Viral assays were run under an interagency subcontract by the
Washi ngt on Department of Fisheries. Cell culture assays utilized were
consistent with the Procedures for the Detection and ldentification of Certain

Fi sh Pat hogens (Anps 1985), hereafter referred to as the Blue Book. One
mlillileter (m) of ovarian fluid was mixed with one m of antibiotic solution
(containing penicillin, streptomycin, gentimycin, and fungizone), and

i ncubated overnight at 4 C or two hours at 15 C Ki dney/ spl een sanpl es were
honogeni zed wi th Hank's bal anced salt solution (HBSS) at a 1:10 dilution.
Three m of honpgenate was placed in tubes and centrifuged at 2000 x g for 10-
12 mnutes. One mM of the supernatant was mixed with 3 ml of antiobiotic
solution and incubated as above. Monol ayers of chinook sal non enbroyo -214
(CHSE) and epithelial papillosumcyprini (EPC) cells were prepared in 24 well
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pl ates approxi mately 24 hours in advance of use. Sanpl es were centrifuged
again and 0.1 m of supernatant added to each well. Ovarian fluid was plated
on EPC cells and ki dney/spl een honbgenate on CHSE cell s. Repl i cates were made
of each sanple and a negative control of HBSS/antibio%ic solution was added to
each plate. Sanpl es were adsorbed onto the cell culture for one hour at 15 C.
A net hyl cel | ul ose overlay was added to EPC cells and -5 overlay to nonol ayers
of CHSE at 0.5 m/well. Sanples were incubated at 15 C for 14 days.
observations were made the day of plating and weekly thereafter. Sanpl es

di spl aying cytopathic effect (CPE) were subsanpled with the serum
neutralization test for infectious hematopoietic necrosis virus (IHNV) and

i nfectious pancreatic necrosis virus (IPNV). Serial dilutions of the suspect
sanple were made and mixed with the antisera at 1:1 ratio. Sanpl es were

i ncubated at 15C for one hour. Fol l owi ng centrifugation at 2000 x g for 10-12
m nutes, sanples were plated on EPC nonol ayers as descri bed above. Negati ve
and positive controls were prepared on the same plate. During the 1989-90
spawni ng season, techniques were altered for the renminder of the project.

One drop of 7% PEG was added to each well of EPC cells prior to the addition
of 0.2 m of the sanple. After one hour of adsorption, the sanples were
covered with 0.5 m of methylcellulose overlay.

Assays for erythrocytic inclusion body syndrome virus (EIBSV) were carried out
at the WWDW laboratory. Sanpl es were obtained by severing the caudal peduncle
and collecting blood in a heparin coated hematocrit tube. A drop of blood was
then placed on a glass slide and spread in a thin filmby lightly dragging the
end of a second slide across it. Slides were air dried, fixed in absolute
nethanol for five mnutes, and prepared with pinocynol chloride stain
(Yasutake 1986). Slides were exami ned at 1000X by |ight microscopy for two

m nutes each or until two cytoplasmic inclusion bodies were found. Positive

i nclusi ons were basophilic and ranged in size fromO0.8 to 2.0 microns (Holt

and Piacentini 1989). In 1988, a workshop was conducted to aid in the
identification of EIBSV and to pronpte uniformty between agencies
participating in the project. The paraneters used to identify inclusions

t hought to be unique to the EIBSV were different than those previously
utilized by WOW and so preval ence cannot be conpared between results obtained
before 1988 with those subsequently obtained. Assay results were reported as
the prevalence at the time of assay.

Sanpl es for Myxobolus cerebralis were collected from hatcheries and streans.
Fi sh heads were split longitudinally, anterior to posterior, and one half of
the head prepared for the plankton centrifuge nethod according to the protocol
listed in the Blue Book. The other half was fixed in Bouin's solution for 1
/2 days followed by preservation in 70% i sopropyl alcohol. This tissue was
used for histologi cal exam nation when suspect spores were found by the

pl ankton centrifuge nethod. The histol ogical exani nation was used as a
confirmatory identification of M cerebralis. Thick sections were cut and
stained with Gensa for reading. Hi stological sanples were prepared by Jan
Yancey and analyzed by John Morrison of the USFW5, Qynpia Fish Health Center.

The direct fluorescent antibody technique (DFAT) was used to assay all sanples
for the presence of Renibacterium sal noninarum the causative agent of
bacterial kidney disease (BKD). Goat anti-R  sal noni narum i mmunogl obul i n
conjugated with fluorescein isothiocyanate was obtained from Anadronous, Inc.
(Corvallis, OR) or Kirkegaard and Perry Laboratories (Gaithersburg, MD). By
the manufacturer's reconmendati on, the Anadronmpus, Inc. conjugate was dil uted
1:100 with 0.01 M physiol ogical buffered saline (PBS). The Kirkegaard and
Perry Laboratories conjugate was diluted 1:30 with 0.01 M PBS. Both were
filtered through a 0.2 mcron acrodisc filter.

5



Ovarian fluid or kidney inprints were collected from broodfish for R

sal noni narum assays; kidney inprints were collected from pre-snolts The
ovarian fluid was collected in mcro-centrifuge tubes and centrifuged for 5
m nutes at 10,000 x g to renove cellul ar debris. The supernatant was decanted
and the cell pellet swabbed onto a spot slide with a sterile cotton swab.
Slides were air-dried, fixed in absolute nmethanol, and air dried again.

Ki dney sanpl es were collected by inserting a sterile cotton swab through the
ki dney and snearing a thin layer onto a spot slide. Slides were then air
dried and heat fixed. Fi xed slides were flooded with anti-sera, incubated in
a dark humd chanmber for one hour, rinsed with PBS, flooded with Evan's bl ue
counterstain (diluted at 1:100 for 3 to 5 minutes, washed twice, and air

dri ed. Coverslips were nounted with buffered glycerol nounting medium The
slides were exani ned under epifluorescent ultraviolet |light at 600X for two
m nut es. Suspect bacteria were examned at 1000X Bacteria were considered

positive if they were 0.3 x 1.0-1.5 nmicrons and displayed a bright apple green
fluorescent ring.

Task 4.3. Monitoring Flow and Loadi ng Densities

Fl ow i ndex (FlI) and density index (DI) data were collected for all WOW

Col umbi a Ri ver anadronmpus fish hatcheri es. Both i ndi ces were cal cul ated using
the net hod described in Fish Hatchery Managenent (Piper et al, 1982). The
calculations are witten below

Fl

Biomassl/(flow2 X length3)
D = Biomass/(volume4 X lengths)

1 - Biomass = pounds of fish in a pond

2 - Flow = water flow to pond in gallons/mnute
3 - Length = average length of fish in inches
4 - Volume = cubic feet of the pond.

Data was entered into a Lotus 123 worksheet for each pond of fish within each
ot of fish. The mean indices were calculated for each lot. Results were
reported as the range and the nean.

Task 6.1.2. Total Nunber and Percent Loss of Each Lifestage of Fish Species

Lot production data fromthe WDW Col unbi a Ri ver hatcheries were entered into a
Lotus 123 worksheet. The total nunber and percentage nortality in each |ot
was cal culated fromegg to hatch and again from hatch to pondi ng. Tot al
nortality for early rearing was al so cal cul at ed.

Adult prespawning nortality data was collected fromthe hatcheries and entered
into a Lotus 123 worksheet. Results were expressed as the percentage of fish
that died from the total captured.

Task 6.1.3. Nunber and Causative Agents of Epizootics, Type, and Anpunt of
Medi cation Used

Di sease outbreaks causing significant nortality (curmulative..OQl1O4% occurred
at Col unbi a Basin hatcheries between July 1, 1986 and June 30, 1991. Data on
popul ation size, percentage nortality, pathogen, and treatnent were recorded
in a Lotus 123 spreadsheet.



Task 6.1.4 Feed Conversion

Feed conversion for all

ent ered

Objective 1.0

Task 1.1 Acquire Conpetent

lots of fish at WDW Col unbi a River
cal cul ated as (pounds of fish produced/ pounds of feed used).
into a Lotus 123 worksheet.

hat cheri es was
This data was

Results

Conpl ete Start-up Phase

St af f

Project staffing during the five years of the study was as follows:

Proj ect Leader:

Fi sh Pat hol ogi st s:

Fi sh Biol ogi sts:

Objective 2.0

Task 2.1 Techni cal

Serve on technical

Ji m Gear heard, Septenber 1,
May 1, 1989 to August 30,

John Kerwi n,

Steve Roberts,
Don Chase,
John Kerwi n,
Leni Oman,

Bruce Bol di ng,
Shel | ey Evans,

Steering Conmittee

A nunber
peri od.
t echni cal

of technical

probl ens,
A list of the technical
who attended the neeting,

Sept ember 1,
January 21, 1987 to August
20, 1987 to April
July 18, 1989 to August 30, 1991.

Cct ober

March 1,
June 14,

1986 to April 30,
1991.

1989.

1986 to August 30,
10, 1987.
30, 1989.

1991.

1987
1991

to August 30,
to August 8,

1991.
1991

steering commttee

steering comrittee neetings were held during the project
Di scussions at the meetings were about the project
and interpretation and nodification of
steering comittee neetings,
is listed bel ow.

pr ogress,
project tasks.
along with WDW personnel

Locati on Dat e WDW Representative(s)

Boi se, ID March 4, 1987 CGearheard, Roberts

Bozeman, Mr June 22, 1987 Roberts

A ynpia, WA Cct ober 8, 1987 Cear heard, Roberts, Bol ding
Cl ackamas, OR March 29-30, 1988 Cear heard, Kerwi n, Roberts
A ynmpia, WA June 2, 1988 Gear heard, Kerwi n, Roberts
Couer D Alene, ID Sept enmber 20, 1988 CGearheard, Roberts

Portland, OR January 19, 1989 Gear heard

Uni on, WA April 20, 1989 Cear heard, Roberts, Kerw n, Bolding
Twin Falls, ID Cctober 17-18, 1989 Kerwin, Roberts, Qmn

Wenat chee, WA April 25-26, 1990 Kerwi n, Roberts



Task 2.2 Technol ogy transfer

Informati on was di ssem nated within WOWin the manner |isted bel ow.

1. A neeting was held on April 9-10, 1987 at the Myssyrock Hatchery to brief

hat chery managers involved in the project on data requirenents and
col l ection nethods.

2. Bruce Bolding presented an overview of the project to the Fisheries
Managemnment Division neeting in Port Townsend, WA on June 10, 1988.

3. Significant findings, such as viral isolations, were reported in The Leaky

Boot, the quarterly WDW hatchery newsletter, which is distributed inside
and outside the agency.

Information transfer to other agencies and the general public listed bel ow.

1. Steve Roberts presented an overview of the project at the Western Fish
Di sease conference in Bozenan, MI on June 25, 1987.

2. Steve Roberts presented a paper entitled 'IPNV in Washington Sal noni ds' at
the Western Fish Di sease Conference in Vancouver, BC in June 1988.

3. Copies of the annual reports for this project were sent to the Washi ngton
State Library for public access.

Task 2.3 Facility inpedi nents

The following list was conpiled to provide BPA with a list of fish health

i mpedi ments at each hatchery as well as to item ze the expected benefit and
costs. The inpedi nents have been |listed as those that pertain to all
hatcheries (Table 3) and those that are site specific (Table 4). Costs are
expressed in 1988 dollars.

Table 3. Systemwi de fish health inpedinments

Pr oj ect cost Benefit Justification

Fish health training $2,000 facility Hi gh Increase facility
per sonnel awareness
to inprove fish health;
i ncrease diagnostic
capabilities.

M croconput ers and $5,000/facility Medi um Optim ze feed conversion
training currently not under CHOP program and
conputeri zed. provide facility
dat abase.
Fl ow neasurenent $IO 00 facility Medi um Provide ability
i nstrumentation to determine rearing

densities to produce
higher smolt quality.




Tabl e 4. Site specific fish health inpedinents

Facility Pr oj ect costs Benefits Justification

Al der Creek None

Pond
Beaver Creek Wat er devel op- Facility has seasonal |ow
ment proj ect $ 500, 000 Hi gh flows. I ncreased flows
will inmprove fish
heal t h.
Oxygen $ 500, 000 Hi gh Facility suffers from
i njection seasonal high water
system tenperatures and | ow DO s
resulting in chronic
stress. Increased DO s
will increase fish
heal t h.
Chel an Accl i mation $ 500, 000 Hi gh Ponds will reduce stress
ponds for and disease during
Wenat chee & smol ting.
Entiat rivers
Col unmbi a Increase water $ 100, 000 Hi gh Increased flows will
Basi n flows i nprove rearing
environnent resulting in
inproved fish quality.
Cover springs $l,100 OO Hi gh Covered springs will
reduce pathogen
transfer.
Coweeran Pds Construct $ 250, 000 Medi um  Pond construction will
large rearing optim ze rearing
ponds (2) efficiency and
inprove fish quality.
Cowitz Adult holding $ 500,000 Hi gh Al l ow segregation by
pond speci es and sex and
rehabilitation reduce spread of disease.
Adult holding $ 100, 000 Medi um Increase egg quality and
pond covers reduce disease transfer.
Gobar Pond None
East Fork Construct $ Medium I mprinting pond wil/
Lewis R ver inprinting pond reduce stress during

snmol ting, decrease
straying and inprove
survival .



Table 4 (Cont.)

Facility Proj ect costs Benefits Justification
Lyons Ferry Bird predation $§ 100,000 Mninize transfer of
control pat hogens and stress on
fish.
Merwi n None WIl be discontinued
Net Pens with construction of the
Lewis R ver hatchery.
Nel son Spgs. None W1l be discontinued with
the devel opment of the
Yaki ma  project.
Naches None W I be discontinued with
the devel opment of the
Yaki ma  project.
Ringold Asphalt pond $ 300, 000 Low Reduce the reservoir of
pat hogens.
Cover springs $ 50, 000 Medi um  Covered springs wll
reduce disease transfer.
Skamani a Adult barrier $ 300,000 Hi gh Adult barrier will reduce
level of adults mgrating
upstream of hatchery
i ntake and pathogen | oad
in water supply; adult
returns wll be
mexi m zed.
Wat er $ 500, 000 Hi gh Hi gh copper levels in
t r eat nent water stress fish.
Removal wll inprove
heal t h.
Construction $1, 250, 000 Medium  Rearing raceways need
of new repl acenent to maximze
raceways rearing flows and
elimnate pathogen
transfer.
Downstream SW $ 150, 000 Medi um | npassable velocity
barrier renoval barrier removal would
all ow SW broodstock
returns in all years.
Facility $ 400, 000 Hi gh Elimnate handling
repi pi ng stress and optimnmze
to allow volitional rel ease strategies

rel ease from raceways

10

whi l e i mproving snolt
quality.



Table 4 (Cont.)

Facility Proj ect costs Benefits Justification

S.Toutle Trap Raceway $ 250,000 Medium  CQurrently no permanent
devel opnent raceways. Fry survival
(if operation will be increased.
conti nues)

Turtle Rock None

Vancouver Construction $ 750, 000 Medi um  Repl acenent of round
of new raceways ponds wll naximze

flows and inprove
fish health.

Devel opnent $ 500, 000 Hi gh Facility requires

of new water water repl acenment

source source to naxim ze
potential .

Spring $ 150,000 Medium  Springs require

redevel opnent redevel opnent to
maxi m ze flow potential.

Yaki ma None Yaki ma st eel head

production wll be
di scontinued with

devel opment of the
Yaki ma master plan.

Vel l's Wat er $1, 000, 000 Medi um  Reduce pathogen | oad
treatnent for in Columbia R ver
rearing ponds water supply.

Asphalt ponds $ 300, 000 Low I mprove pond draini ng
characteristics, reduce
stress during pond
drai nage, reduce pathogen
habi t at .

Dayt on Pond None

CQurl Lake None

Cottonwood Pd None

An ozone plant was constructed by Tacoma City Light at the Cowitz Trout

Hat chery
eval uated for

in 1990-91. It

the inpact

is currently in its first
on ceratonyxosis.

Initial

year of
results are promsing.

use and wll be

The Eastbank Hatchery has been constructed and the SS production from Turtle

Rock Hatchery has been noved to the new site.

Sunmer

are nmoved from Chelan Hatchery to Turtle Rock to be

11

steel head fingerlings

reared to snolts.



Task 3.1 Organosomatic analysis at index hatcheries

The overall condition of the snmolts at Wells Hatchery was better in all
categories than the snmolts at the Cow itz Hatchery. This determinati on was
based on the percentage of fish that were closer to nornmal on the
organosonati ¢ i ndex. The fish at Wells were |onger, heavier, with a better
condition factor and a hi gher average hematocrit |evel than those at Cowitz
(Table 5). In addition, the Wlls fish had a greater pyloric fat |evel.

The fish at Cowitz had varying degrees of abnormality, such as enlarged and
inflamed hind guts and mottled kidneys or pale gills. The less desirable
condition of the fish at the Cowitz Hatchery was attributed to the presence
of the protozoan parasite Ceratomyxa Shasta in the intestinal tract of the
fish. The pat hol ogi cal signs listed above are classic for C. Shasta
infections (Bartholomew 1989). The parasite was found in all production lots
at Cow itz and has been inplicated as the causative agent in the loss of up to
80% of some production lots there. Tables 5 and 6 list the conparative data
for all stocks exam ned with the organosomatic index.

A conparison of the 1991 data with that of the previous four years shows
alnost no change in the Wlls sumrer steelhead. The size and condition of

the fish are alnost identical. The four stocks of fish exanined at the
Cowitz, however, display different values from previous years in all neasured
cat egori es. This is attributed to ceratonyxosis in the fish during all five

years of the project.



Tabl e 5. Organosomatic index results. Mean val ues for species and stock for
neasured paraneters: I ength, weight, condition factor (K factor),
and hematocrit. 1986 to 1991

Location Species Year Length Weight K factor Hematocrit
CoWitz ss 1987

1988 186 59.9 0.8 36. 4
1989 171 50.9 1.0 39.0
1990 162 42.5 1.0 37.0
1991 184 59.7 1.0 41.7
SD 9.8 7.2 0.1 2.1
Cow itz Sw 1987 212 93.8 1.0 42.1
1988 169 41.9 0.9 36.9
1989 174 59.5 1.1 40.0
1990 154 36. 4 1.0 44.8
1991 162 50.7 1.0 42.2
SD 20.1 20. 3 0.1 2.6
Cowitz SCT 1987 210 94.5 1.0 44.4
1988 182 55.2 0.8 37.2
1989 183 66. 8 1.1 42.0
1990 173 56.1 1.0 39.1
1991 205 84.1 1.0 45. 8
SD 14.3 15.6 0.1 3.2
Cowitz LSwW 1987 189 78. 4 1.2 44.8
1988
1989 180 60. 4 1.0 49.0
1990 163 45.6 1.0 45.2
1991 158 41.1 1.0 48. 3
SD 12.5 14.5 0.1 1.8
Vel l's SS 1987 205 75.6 0.9 50. 4
1988 192 66. 2 0.9 53.8
1989 189 66. 2 1.0 54.0
1990 198 72.7 0.9 57.0
1991 198 70.7 0.9 48. 9
SD 5.5 3.1 0.0 2.9
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Tabl e 6. Summary of percentage of organosomatic index characteristics b_y
organ for species/stock/hatchery for Cowitz and Wells Hatcheries,
1986 to 1990

Location Species Year Score Fat Spleen H ndGut Kidney Liver Glls

Cowmitz ss 1987 0
1
2
3
4
Cowmitz SS 1988 0 70.0% 90.0% 45.0% 100.0% 98.3%
1 28.3% 3.3% 41.7% 0.0% 1.7%
2 1. 7% 6.7% 13.3% 0.0% 0.0%
3 0. 0% 0. 0% 0.0% 0.0% 0. 0%
4 0.0% 0.0% 0.0% 0.0% 0.0%
Cowmitz SS 1989 0 40.0% 45_.0% 57.0% 100.0% 97.0% 97.0%
1 55.0% 45_.0% 43 .0% 0.0% 4.0% 4.0%
2 5.0% 5.0% 0.0% 0.0% 0. 0% 0.0%
3 0.0% 5.0% 0.0% 0.0% 0. 0% 0. 0%
4 0. 0% 0. 0% 0.0% 0.0% 0.0% 0.0%
Cow itz XS 1990 0 48 .0% 17.0% 47.0% 98.0% 27.0% 88.0%
1 30.0% 48.0% 33.0% 0.0% 70.0% 12.0%
2 20.0% 30.0% 0.0% 2.0% 2.0% 0.0%
3 0. 0% 0. 0% 0.0% 0.0% 2.0% 0. 0%
4 0. 0% 8.0% 0.0% 0.0% 0.0% 0.0%
Cowlitz SS 1991 0 20.0% 32.0% 50.0% 82.0% 25.0% 95.0%
1 28.0% 65.0% 50.0% 0.0% 75.0% 5.0%
2 35.0% 3.0% 0.0% 18.0% 0.0% 0.0%
3 15.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0. 0% 0.0% 0.0% 0.0% 0.0% 0.0%
Cowlitz SWwW 1987 0 20.0% 45 . 0% 61.0% 0.0% 100. 0%
1 51.7% 50.0% 35.0% 20.0% 0. 0%
2 20.0% 0.0% 3.3% 0.0% 0.0%
3 8.3% 0.0% 0.0% 0.0% 0. 0%
4 0. 0% 5.0% 0.0% 80.0% 0.0%
Cowlitz SW 1988 0 93.2% 80.0% 7.5% 100.0% 96.7%
1 6.8% 3.3% 58.3% 0.0% 3.3%
2 0.0% 26.7% 34.2% 0.0% 0.0%
3 0.0% 0. 0% 0.0% 0.0% 0. 0%
4 0. 0% 0. 0% 0.0% 0.0% 0.0%
Cowlitz SW 1989 0 70.0% 75.0% 55.0% 97.0% 97.0% 100.0%
1 30.0% 20.0% 43.0% 3.0% 3.0% 0.0%
2 0. 0% 2.0% 2.0% 0.0% 0.0% 0. 0%
3 0.0% 3.0% 0.0% 0.0% 0.0% 0. 0%
4 0. 0% 0. 0% 0.0% 0.0% 0.0% 0.0%
Cowlitz SW 1990 0 53.0% 53.0% 35.0% 58.0% 35.0% 84.0%
1 40.0% 28.0% 47.0% 35.0% 50.0% 16.0%
2 6.0% 18.0% 18.0% 2.0% 7.0% 0.0%
3 0. 0% 0.0% 0.0% 5.0% 2.0% 0.0%
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Table 6. (Cont.)

Location Species Year Score Fat Spleen H ndCut Kidney Liver Gdlls

4 0. 0% 0.0% 0. 0% 0.0% 3.0% 0. 0%
Cowl itz SW 1991 0 45.0% 58.0% 7.0% 17.0% 60.0% 95.0%
1 52.0% 38.0% 93.0% 5.0% 40.0% 5.0%
2 3.0% 3.0% 0.0% 78.0% 0.0% 0. 0%
3 0. 0% 0. 0% 0. 0% 0.0% 0.0% 0. 0%
4 .0% 0.0% 0. 0% 0.0% 0. 0% 0. 0%
Cowl itz SCT 1987 0 11.7% 70.0% 91. 7% 3.3% 90.0%
1 10.0 10. 0% 8.3% 18.3% 6.7%
2 6.7% 0. 0% 0. 0% 0.0% 0. 0%
3 15.0% 20.0% 0.0% 0. 0% 1. 7%
4 56.7% 0.0% 0.0% 78.3% 1. 7%
CowWitz SCT 1988 0 45_0% 43.3% 73.3% 96.6% 86.7%
1 50.0 50.0% 23.3% 3.4% 13.3%
2 5.0% 5.0% 3.4% 0.0% 0. 0%
3 0.0% 1.6% 0.0% 0.0% 0. 0%
4 0. 0% 0.0% 0.0% 0.0% 0. 0%
Cowl itz SCT 1989 0 7.0% 43.0% 100.0% 95.0% 97.0% 100.0%
1 28.0% 65.0% 50.0% 0.0% 75.0% 5.0%
2 35.0% 3.0% 0.0% 18.0% 0. 0% 0. 0%
3 15.0% 0.0% 0. 0% 0. 0% 0.0% 0. 0%
4 0. 0% 0.0% 0. 0% 0.0% 0.0% 0. 0%
Cowitz SS 1990 0 53.0% 53.0% 35.0% 58.0% 35.0% 84.0%
1 40.0% 28.0% 47.0% 35.0% 50.0% 16.0%
2 6.0% 18.0% 18.0% 2.0% 7.0% 0. 0%
3 0.0% 0.0% 0. 0% 5.0% 2.0% 0. 0%
4 0.0% 0. 0% 0. 0% 0.0% 3.0% 0. 0%
CowWitz SW 1991 0 45.0% 58.0% 7.0% 17.0% 60.0% 95.0%
1 52.0% 38.0% 93. 0% 5.0% 40.0% 5.0%
2 3.0% 3.0% 0.0% 78.0% 0.0% 0. 0%
3 0. 0% 0. 0% 0.0% 0.0% 0.0% 0. 0%
4 .0% 0.0% 0. 0% 0.0% 0.0% 0. 0%
Cowl itz SCT 1987 0 11.7% 70.0% 91.7% 3.3% 90.0%
1 10.0 10. 0% 8.3% 18.3% 6.7%
2 6.7% 0.0% 0. 0% 0.0% 0. 0%
3 15.0% 20.0% 0.0% 0.0% 1.7%
4 56.7% 0. 0% 0.0% 78.3% 1.7%
Cowl itz SCT 1988 0 45.0% 43.3% 73.3% 96.6% 86.7%
1 50.0 50.0% 23.3% 3.4% 13.3%
2 5.0% 5.0% 3.4% 0.0% 0. 0%
3 0.0% 1.6% 0.0% 0.0% 0. 0%
4 0.0% 0.0% 0.0% 0.0% 0. 0%
Cowl itz SCT 1989 0 7.0% 43.0% 100.0% 95.0% 97.0% 100.0%
1 78.0% 50.0% 0. 0% 5.0% 3.0% 0. 0%
2 15.0% 7.0% 0. 0% 0. 0% 0.0% 0. 0%
3 0. 0% 0. 0% 0. 0% 0.0% 0.0% 0. 0%
4 0. 0% 0.0% 0. 0% 0.0% 0.0% 0. 0%
Cowl itz SCT 1990 0 2.0% 55.0% 77.0% 98.0% 15.0% 82.0%
1 15.0% 45.0% 22.0% 2.0% 83.0% 18.0%
2 28.0% 0.0% 2.0% 0.0% 2.0% 0. 0%
3 47 .0% 0. 0% 0. 0% 0. 0% 0. 0% 0. 0%
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Table 6. (Cont.)
Location Species Year Score Fat Spleen H ndQut Kidney Liver Glls
4 8.0% 0. 0% 0.0% 0.0% 0.0% 0.0%
Cowlitz SCT 1991 0 0. 0% 10. 0% 85.0% 83.0% 85.0% 82.0%
1 2._.0% 90.0% 15.0% 0.0% 15.0% 18.0%
2 53.0% 0.0% 0.0% 17.0% 0.0% 0.0%
3 27 .0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 5.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Cowlitz LSW 1987 0 6.7% 75.0% 80.0% 0.0% 95.0%
1 3.3% 25.0% 16.7% 100.0% 50.0%
2 15.0% 0.0% 3.3% 0.0% 0.0%
3 25.0% 0.0% 0.0% 0.0% 0.0%
4 50.0% 5.0% 0.0% 80.0% 0.0%
Cowlitz LSW 1988 0
|
2
3
4
Cowlitz LSW 1989 0 0.0% 7.0% 2.0% 100.0% 96.7% 100. 0%
| 80.0% 90.0% 98.3% 0.0% 0.0% 0.0%
2 20.0% 3.0% 0.0% 0.0% 0.0% 0.0%
3 0. 0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Cowlitz LSW 1990 0 2.0% 30.0% 95.0% 100. 0% 28.0% 100. 0%
1 12.0% 70.0% 0. 0% 0.0% 72.0% 0.0%
2 45 _0% 0.0% 5.0% 0.0% 0.0% 0.0%
3 40.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 2.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Cowl itz LSW 1991 0 0.0% 46.0% 98.0% 98.0% 73.0% 98.0%
1 3.0% 53.0% 2._0% 0.0% 27.0% 0.0%
2 43.0% 1. 0% 0.0% 2.0% 0.0% 0.0%
3 53.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Vel ls SS 1987 0
|
2
3
4
Vel ls SS 1988 0 0.0% 100.0% 100.0% 100.0% 98.3%
1 33.3% 0.0% 0.0% 0.0% 0.0%
2 66._7% 0.0% 0.0% 0.0% 0.0%
3 0.0% 0. 0% 0.0% 0.0% 0.0%
4 0. 0% 0. 0% 0.0% 0.0% 0.0%
Vel ls Ss 1989 0 0.0% 100.0% 100.0% 100.0% 100.0% 100.0%
| 3.3% 0. 0% 0.0% 0.0% 0.0% 0.0%
2 67.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Vel s SS 1990 0 0.0% 100.0% 100.0% 100.0% 100.0% 100. 0%
| 3.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 37.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 58.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 2.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Tabl e 6. (Cont.)

Location Species Year Score Fat Spleen H ndQut Kidney Liver Glls
Vel l s SS 1991 0 0.0% 100. 0% 100.0% 100.0% 100.0% 100. 0%
1 3.0% 0. 0% 0.0% 0.0% 0.0% 0.0%
2 37.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 58.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 2.0% 0. 0% 0.0% 0.0% 0.0% 0.0%

Scores: Fat: O - none, 1 - <50% caecum covered, 2 - 50% caecum covered, 3 -
50% caecum covered, 4 - caecum conpletely covered
Spleen: red (R), 1 - black (B), 2 - granular (G, 3 -- nodular (N},
4- enlarged (E)
Hnd Gut: O no inflamation, 1 - mild inflanmation, 2 - severe
i nflammation
Kidney: 1 -~ normal (N), 1 - swollen (S), 2 - nottled (M, 3 -
granular (G 4 - urolithiasis (U)
Liver: O - normal (A), 1 - Pale (B), 2 - fatty (C), 3 - nodul es
(D), 4 - focal discoloration (E), 5 - slight general discoloratin(F)
Glls: 0 - normal (N, 1 - pale (P), 2 - frayed (F), 3 - clubbed
(C), 4 - marginate (M

Task 3.2 Test for Specific Pathogens

Viral pathogens
Viral assays run in 1990-91 reveal ed that six stocks of steel head broodfish
and one stock of cutthroat broodfish at three hatcheries had detectable |evels

of THNV (Table 7) though no nortality was attributed to virem a. I nfectious
pancreatic necrosis virus was detected in sunmer steel head broodfish at the
Wlls Hatchery during 1991. | PNV was al so detected in one sumer-run

st eel head broodfish at the Yakima Hatchery in 1991. This was the first

i solation of IPNV froma WDW hatchery other than Wl ls since 1983. Table 7
lists all isolations of replicating viral agents from broodfish sanpled from
1983 to 1991 for this project.

Table 7. | sol ations of |HNV/IPNV fromWW Col unbi a Ri ver basin
broodstocks from 1987 to 1991.

Hat chery Species  Stock 1987 1988 1989 1990 1991
Beaver Creek SCT El ochoman -
SW El ochoman - I H\NV - [ HNV
Chel an SS Ri ngol d NF
Cow itz SCT Cow'itz [HNV  THNV  THNV  THNV
SS Cowl itz I HNV [HNV  THN  THNV
SW Cowlitz I H\NV I HNV I H\NV I HNV
LSW Cowitz I HNV I HNV I HNV I HNV
Lions Ferry SS Lyons Ferry | H\V - I HNV I H\NV -
Skamani a SCT Washougal - I H\NV -
SS Washougal I H\NV - [HNV T HNV
SW Washougal - | HNV [ HNV I HNV -
Vel |'s SS Vel | s I HNW | P - | PNV
Yaki ma SS Yaki ma [ PNV
- = No virus detected
NF = No fish on facility
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Assays for erythrocytic inclusion body syndrone virus (EIBSV) were carried out
by WW staff. A three percent incidence of the virus was detected in sumer
st eel head broodfish at Wells Hatchery in 1990. In 1989 Wells SS broodst ock
was al so positive at a 50% preval ence. Assays of all other broodstocks were
negative for the viral inclusions (Table 8). These |l ow | evel s of the virus

are consistent with the previous two years. Data from 1986 and 1987 can not
be conpared to later years due to changes in assay technique.

Table 8. Preval ence of EIBSY in WDW Col unbia River basin broodstock
from 1986 to 1990.

Hat chery Species  Stock 1987 1988 1989 1990 1991
Beaver Creek SCT El ochoman 3% 5% 0% 0%
SW El ochoman 30% 15% 0% 0%
Chel an SS Ri ngol d 78% 28% 0% 0%
Cowl itz SCT Cowl itz 98% NS 0% 0%
sS Cowlitz 18% 8% 0% 0%
SW Cowl itz 42% 36% 0% 0%
LSW Cowlitz NS 0 0% 0%
Lyons Ferry Ss Lyons Ferry 58% 5% 0% 0%
Skamani a SCT Washougal NS NS 0% 0%
Ss Washougal 47% NS 0% 0%
SW Washougal 3% NS 0% 0%
Vel s Ss Vel l's 90% 8% 0% 5%
Yaki ma SS Yaki ma 23% 22% 0% 0%

NF = No fish on facility
= Not sanpled

Cell culture assays on 1991 snolt sanples were negative for replicating

viral agents (Table 9). Beaver Creek had a 5% preval ence of EIBSV in SCT
smolts; Chel an and Eastbank had 2% in SS smolts, Ringold SS, had 3% and
Cowl itz SWhad a preval ence of 2% These levels are consistent with the |ow
| evel s found the previous four years (Table 10).

In October 1990, IHNV was isolated fromw nter-run steel head fingerlings at
the Cowitz Hatchery. This infection was concurrent with an epizootic of
ceratonyxosis and nortality was attributed primarily to the parasitic

i nfection. I HNV was isolated from SS and SW steel head fry and searun SCT fry
at Beaver Creek hatchery in May. Mortality reached epizootic levels in the
two steel head stocks but not in the cutthroat (Table 20).
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Table 9. Isolations of IHNV/IPNV from smolts at WDW Columbia River basin
hatcheries from 1987 to 1991.

Location Species Stock 1987 1988 1989 1990 1991
Alder Creek Pond sSs wWashougal NF NF NF
Beaver Creek SCT Elochoman

Beaver Creek sSs Washougal

Beaver Creek SW Elochoman

Chelan Ss Wells NF
Cottonwood Pond Ss Wallowa

Coweeman Pond, Lower SCT/SW Elochoman
Coweeman Pond, Upper SCT/SW Elochoman

Cowlitz SCT Cowlitz

Cowlitz SS Cowlitz IHNV

Cowlitz SW Cowlitz

Cowlitz LSW Cowlitz NS IHNV
Curl Lake Ss Lyons Ferry

Dayton Pond SS Lyons Ferry

Eastbank Ss Wells NF NF NF

Gobar Pond SS/SW Washougal IHNV

Lyons Ferry ss Wells NF NF NF NF
Lyons Ferry SS Lyons Ferry

Lyons Ferry sS Wallowa

Merwin Net Pen ss Washcougal

Nelson Springs ss Yakima

Nile Pond ss Yakima NF NF NF NF
Ringold ss Ringold

Skamania SCT Washogual

Skamania SS Washougal IHNV IHNV
Skamania SW Washougal

South Toutle Trap SW Elochoman NF NF

Turtle Rock Ss Ringold

Vancouver Ss Washougal

Wells SS Wells -

Y akima SSs Yakima

= No virus detected
NF = No fish on facility
NS = Not sampled
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Tabl e 10.

hat cheries from 1987 to 1991.

Locati on

Speci es

St ock

1987

Preval ence of EIBSV in snolts from WDW Col unbi a Ri ver

Al der

Beaver
Beaver
Beaver
Chel an

Creek
Creek
Creek

Cot t onwood Pond
Coweeman Pond,

Creek Pond

Lower

Coweenman Pond, Upper

Cow itz

Cow itz

Cow itz

Cow itz

Curl Lake
Dayton Pond
East bank
Gobar Pond
Lyons Ferry
Lyons Ferry
kéons Ferry

rwin Net Pen
Nel son Springs

Ni | e Pond
Ri ngol d
Skamani a
Skamani a
Skamani_a

South Toutle Trap

Turtl e Rock
Vancouver

SS
SCT

SS

SwW

SS

SS

SCT/ SW
SCT/ SW

Washouga

El ochoman
Washouga

El ochoman
Vel ls
Val | owa

El ochoman

El ochoman
Cow itz

Cow itz

Cow itz

Cow itz
Lyons Ferry
Lyons Ferry
Vel ls
Washoual

Vel ls

Lyons Ferry
Vil | owa
Washouga
Yaki ma
Yaki ma

Ri ngol d
Washouga
WAshougal
Washouga

El ochoman
Ri ngol d
Washouga
Vel |l s

NS
25%
25%
56%
45%
35%
27%
42%
32%
50%
97%
NS

17%
32%
NF
36%
0%
50%
0%
7%
27%
NF
22%
23%
22%
28%
40%
95%
23%
42%
17%

1988 1989
0% NF
0% 3%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
3% 0%
NF NF
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
NF NF
5% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%

basin
1990 1991
NF NF
5% 5%
0% 0%
0% 0%
2% 2%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 2%
0% 0%
0% 0%
0% 0%
2% 2%
0% 0%
0% NF
0% 0%
0% NF
0% 0%
0% 0%
0% NF
3% 3%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%
0% 0%

No fish on facility
Not sanpl ed
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Bact eri al pat hogens

Clinical signs of enteric rednouth disease were not observed during the
monthly visits of this project. Furuncul osi s as epi zootics occurred at the
Beaver Creek Hatchery in 1986, 1987, 1988, and 1989. Aer ononas sal noni ci da
was also isolated from SS juveniles at Col unbia Basin Hatchery in 1987.
Cytophaga psychrophila, the causative agent of bacterial col dwater disease,
was isolated from fish at Cowitz Hatchery, Beaver Creek Hatchery,
Vancouver Hatchery, and Lyons Ferry Hatchery. Low grade, chronic nortality

was associated with the pathogen and it was concurrent with coagul ated yol k at
Vancouver and | HN at Beaver Creek in 1991.

Results from the 1990-91 broodstock assays for R. sal nmoninarum reveal ed a very
low rate of infection. Sea-run cutthroat broodfish had a preval ence of 3% at

Cow itz and 2% at Skamani a. This finding is consistent with the previous four
years (Table 11).

Table 11. Preval ence of ren bacteriuumsal nonl narumln WDW Col unbiaRi ver basin
broodstock from 1987 to 1991

Hatchery Species Stock 1987 1988 1989 1990 1991
Beaver Creek SCT Elochoman 5% 6% 2% 0% 0%
SW Elochoman S% 3% 0% 2% 0%
Chelan Ss Ringold 0% 0% 2% 0% NF
Cowlitz SCT Cowlitz 3% 3% 2% 0% 3%
Ss Cow itz 0% 0% 0% 2% 0%
SW Cowlitz 0% 0% 0% 0% 0%
LSW Cowlitz 0% 0% 3% 0% 0%
Lyons Ferry SS Lyons Ferry 3% 3% 8% 0% 0%
Skamania SCT Washougal 0% 0% 0% 0% 2%
ss Washouga; 0% 0% 0% 0% 0%
SW Washougal 5% 6% 2% 0% 0%
Wells sSs Wells 2% 3% 0% 0% 0%
Yakima SS Yakima 7% % 0% 0% NS
HF No fish on facility

Not sanpl ed
The 1990 snolts showed an equal ly | ow nunber of bacteria. Only the SS snolts
from Vancouver were positive at a preval ence of 2% (Table 12). In 1991 11 of

26 stocks were infected. Five percent or |ess of each sanple was positive.
Clinical signs were not observed in the fish sanpled. Preval ence of

i nfections have been 5% or less with the exception of the Coweenman Ponds in
1987 when infection at the Coweerman Ponds reached 20% and 30% (Table 12).

Reni bact eri um sal noni narum was not detected in the 1990 broodyear sea-run
cutthroat mdterm sanples collected in the fall of 1990. Tabl e 13 shows the
curmul ative data for the five years of the study. Low | evel s of the bacterium

were found in all stocks in 1987 and in the Skamania SCT in 1988. Al sanples
collected in 1989 and 1990 were negati ve.
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Tabl e 12.

Location

Preval ence of

smolts from 1987

peni bact eri um

Species

to 1991.

Stock

salmoninarxum in VWDW Colunbia R ver

basi n

Alder Creek Pond

Beaver Creek
Beaver Creek
Beaver Creek
Chelan
Cottonwood Pond

Coweeman Pond, Lower
Upper

Coweeman Pond,
Cowlitz
Cowlitz
Cowlitz
Cowlitz

Curl Lake
Dayton Pond
Zastbank

Gobar Pond
Lyons Ferry
Lyons Ferry
Lyons Ferry
Merwin Net Pen
Nelson Springs
Nile Pond
Ringold
Skamania
Skamania
Skamania

South Toutle Trap

Turtle Rock
vanccuver
Wells
Yakima

ss
SCT/SW
SCT/SW
SCT

sS

SW

LSW

Ss

ss

ss
SS\SW
SS

ss

ss

ss

Ss

SS

Ss

SCT

ss

Washougal
Elochoman
Washougal
Elochoman
Wells
Wallowa
Elochoman
Elochoman
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Lyons Ferry
Lyons Ferry
Wells
Washoual
Wells
Lyons Ferry
wWallowa
Washougal
Yakima
Yakima
Ringold
Washougal
WAshougal
Washougal
Elochoman
Ringold
Washougal
Wells
Yakima

Table 13.

No fish on facility
Not sampled

trout from 1987 to 1990.

Hatchery

Elochoman

Beaver Creek
Cowlitz
Skamania

Cowlitz

Washougal

1987

1988 1989
0% 0%
0% 0%
5% 0%

Prevalence of Renibacterium salmoninarum in WDW
Columbia River basin juvenile sea-run cutthroat



Parasiti c pathogens

No sanples were processed for Myxobolus cerebral isthis yeghie 14 |ists
all the hatcheries and natural waters sanpled during this project. A | 18
sites assayed for M_ cerebralis were negative. Ceratonyxa shasta continues to
cause significant losses In production lots at the_CoWr'TlMtz_Fﬁt_crﬁry, our only

site which is plagued by the parasite. An ozone water treatnent plant has
been installed by Tacona City Light in an attenpt to control the

cerat onyxosi s. The system was tested during the sunmer of 1991 and initial

results are promsing. The causative agent of proliferative kidney disease
('PKX) was not detected during routine necropsy and clinical signs of the
di sease were not observed at any of the Colunmbia River basin facilities.

Table 14. Locations, species, stock, |ifestage, and results of fish sanpled
for Myxobolus gcerebralis, 1986 to 1990.
Locati on Sanpling Species stock Li festage Sanple Result
date si ze
Beaver Creek Hatchery  02/02/88 SW El ochoman Juvenile 20 Negative
Beaver Creek Hatchery  01/01/87 SW El ochoman Juvenile 60 Negative
Cot t onwood Pond 04/ 25/ 88 SS Val | owa Snol t 60 Negative
Coweenan Pond 10/ 14/ 88 SW El ochonman Juvenile 25 Negative
Cow itz Hatchery 03/ 22/ 88 SW Cow itz Snol t 60 Negative
Curl Pond 01/01/87 SS Lyons Ferry Snolt 60 Negative
Curl Pond 04/ 26/ 88 SS Lyons Ferry Snolt 60 Negative
Gobar Pond 09/ 22/ 88 SS/ SW Washougal / Juvenile 60 Negative
El ochoman
Merwi n Net Pen 03/ 01/ 88 SS Washougal Snol t 60 Negative
Nel son Springs Pond 01/12/ 87 SS Yaki ma Juvenile 40 Negative
Skamani a Hat chery 01/01/87 SS Washougal Juvenile 60 Negative
Skamani a Hat chery 03/18/89 SS/ SW Washougal Snol t 20 Negative
south Toutle Trap 09/ 07/ 88 SW El ochoman Juvenile 60 Negative
Turtle Rock Pond 01/01/87 SS Ri ngol d Juvenile 60 Negative
Turtle Rock Pond 12/ 17/87 SS Ri ngol d Juvenile 60 Negative
Wl | s Hatchery 01/01/87 SS Vel ls Juvenil e 60 Negative
Wel s Hatchery 02/17/ 88 SS Vel s Juvenil e 60 Negative
Wiite Sal non River 10/ 12/ 88 RB Wid Juvenile 21 Negative
Tot al 906
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hj ective 4.0

Task 4.1 Sanple Hatchery Water

Moni t ori ng Hatchery Water

Suppl i es

A sampling plan was conmpleted in the 1986 annual
a laboratory for water

not sel ect

anal ysis so sanpling was not

Suppl i es

report (Table 15).

Task 4.2 Mnitoring Flow and Loadi ng Densities

BPA did

initiated.

The flow and density index data for the project are summarized in Table

16 and are presented as the nean,

m ni mum

and maxi num | oadi ngs for each
facility. The | oadings did not vary significantly during the study.
Tabl e 15. Proposed | ocations and dates for water sanpling at WDW Col unbi a
R ver basin hatcheries.
Hat chery Location Vater Supply Sanpl e Date
Al der Cr. Pond Al der O Apri |
Beaver Cr. Beaver Cr. April, COctober
Vel |l source January
El ochoman R ver July
Chel an Vell source April, October
Spring source April, Cctober
Col unbi a basin Spring August
Cot t onwood Pond Cottonwood Cr. Apri |
Coweeman CT Pd Creek Apri |
Coweeman SW Pd Creek Apri |
Cow itz Vell source April, October
Cowmitz July
CQurl Lake Tucannon River Apri |
Dayt on Pond Touchet River Apri |
Gobar pond CGobar Cr. Apri |
Lyons Ferry (sanpl ed per WDF contract)
Merwi n Net Pen Merwin  Res. Apri |
Naches Seep system May, Novenber
Naches River June
Nel son Spri ngs Spring Apri |
Ri ngold Springs (sanpled per WDF contract)
Skamani a Skamani a R ver April, October
Vogel Cr. January
S. Toutle Trap Creek Apri |
Turtl e Rock (sanmpl ed per wbF contract)
Vancouver Spring April, October
Keffel Lake January
Vel l s (sanpl ed per WDF contract)
Yaki ma Spring April, Novenber
Spring Cr.

Apri |



Table 16. The range and mean of temperature, flow index, and density index for WDW Columbia River
basin hatcheries from 1983 to 1990.

Pond TEMP DI F1
Location Species Stock Year Type min  max min max avg min max avg
Beaver Creek SS Washougal 1988 R 40 65 0.09 0.24 0.15 0.06 1.45 0.95
Washougat 1989 R 44 58 0.06 0.26 0.18 0.34 3.92 1.28
Washougal 1990 R 45 66 0.05 0.28 0.20 0.25 1.38 1.05
AVG 43 63 0.07 0.26 0.18 0.22 2.25 1.09
Sb 2.16 3.56 0.02 0.02 0.02 0.12 1.18 0.14
Beaver Creek SW Elochoman 1987 R 42 52 data inc:omplete for year
Elochoman 1988 R 40 65 0.09 1.17 0.25 0.41 1.86 0.97
ELochoman 1989 R 44 58 0.07 0.39 0.23 0.44 1.84 1.00
Elochoman 1990 R 44 66 0.01 0.91 0.26 0.20 2.15 1.22
AVG 44 62 0.06 0.82 0.25 0.35 1.95 1.06
Sb 0.00 4.00 0.03 0.32 0.01 0.11 0.14 0.11
Beaver Creek SW Elochoman 1987 RP 42 52
ELochoman 1988 RP
ELochoman 1989 RP 44 52 0.88 2.03 1.49
Elochoman 1990 RP 45 51 0.16 0.37 0.29 0.82 1.87 1.47
AVG 45 52 0.16 0.37 0.29 0.85 1.95 1.48
SD 0.50 0.50 0.00 0.00 0.03 0.08 0.01
Beaver Creek SCT Elochoman 1988 R 40 65 0.10 0.24 0.17 0.42 1.66 0.97
Elochoman 1989 R 44 58 0.01 0.31 0.18 0.31 2.07 1.19
ELochoman 1990 R 45 66 0.16 0.59 0.23 2.15 0.20 1.22
AVG 43 63 0.09 0.38 0.19 0.96 1.31 1.13
Sb 2.16 3.56 0.06 0.15 0.03 0.84 0.80 0.11
Chelan ss Wells 1987 R 54 56 0.16 0.09 0.29 1.12 0.53 2.94
Ringold 1987 R 54 56 0.15 0.05 0.27 0.88 0.33 1.54
Wells 1988 R 55 0.12 0.03 0.24 0.92 0.22 1.95
Wells 1989 R 55 0.16 0.09 0.28 1.30 0.72 2.21
Wells 1990 R 54 56 0.13 0.09 0.16 1.01 0.76 1.24
AVG 54 56 0.14 0.07 0.25 1.05 0.51 1.98
Sb 0.49 0.00 0.02 0.03 0.05 0.15 0.21 0.59
Columbia Basin SS Skamania 1987 R 58 60 0.19 0.06 0.30 0.70 0.22 1.06
Ringold 1987 R 58 0.22 0.17 0.29 0.79 0.62 1.04
Skamania 1988 R 59 0.11 0.02 0.19 0.39 0.06 0.68
Ringold 1988 R 59 0.17 0.13 0.27 0.61 0.45 0.96
Lyons Ferry 1988 R 58 60 0.14 0.14 0.15 0.51 0.49 0.53
Ringold 1989 R 59 0.12 0.11 0.13 0.44 0.40 0.47
AVG 59 60 0.16 0.11 0.22 0.57 0.37 0.79
SD 0.50 0.00 0.04 0.05 0.07 0.14 0.18 0.24
Cowlitz ss Cowlitz 1988 R 48 53 0.01 0.17 0.08 0.05 1.75 0.74
Cowlitz 1989 R 44 54 0.01 0.03 0.01 0.03 0.10 0.05
Cowlitz 1990
AVG 46 54 0.01 0.10 0.05 0.04 0.93 0.40
SD 2.00 0.50 00 0.07 0.04 0.01 0.82 0.34
Cowlitz ss Cowlitz 1989 RP 44 47 0.01 0.04
Cowlitz 1990 RP
AVG 44 47 0.00 0.00 0.01 0.00 0.00 0.04
SD
Cowlitz Sw Cowlitz 1988 R 48 54 0.01 0.26 0.11 0.35 0.56 1.37
Cowlitz 1989 R 45 56 0.00 0.16 0.03 0.05 0.07 0.05
Cowlitz 1990 R
AVG 47 55 0.01 0.21 0.07 0.20 0.32 0.71
Sb 1.50 1.00 0.01 0.05 0.04 0.15 0.25 0.66

R - raceway, RP - rearing pond, C - circular
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Table 16. flow and density index data continued

Pond
Location Species Stock Year Type min max min max avg min max avg
Cowlitz SW Cowlitz 1988 RP 48 55 1.29 3.03 1.80
Coulitz 1989 RP
Cowlitz 1990 RP
AVG 48 55 1.29 3.03 1.80
SD 0.00 0.00
Coulitz SCT Cowlitz 1988 R 48 51 0.07 0.15 0.08 0.02 1.95 0.99
Cowlitz 1989 R 44 56 0.01 0.02 0.10 0.02 0.04 0.04
Coulitz 1990 R
AVG 46 54 0.04 0.09 0.09 0.02 1.00 0.52
SD 2.00 2.50 0.03 0.07 0.01 0.00 0.95 0.48
Cowlitz LSW Cowlitz 1988 R 48 51 0.10 0.22 0.14 0.57 2.16 1.31
Cowlitz 1989 R 46 51 0.00 0.02 0.01 0.00 0.04 0.03
Coulitz 1990 R
AVG 47 51 0.05 0.12 0.08 0.29 1.10 0.67
SD 1.00 0.00 0.05 0.10 0.06 0.29 1.06 0.64
Eastbank ss Wells 1989 RP 48 56 0.04 0.01 0.06 1.14 0.54 1.56
Wells 1989 RP 48 54 0.03 0.02 0.05 1.00 0.73 1.25
Wells 1990 R 48 51 0.16 0.07 0.26 1.21 0.82 1.58
AVG 48 54 0.08 0.03 0.12 1.12 0.70 1.46
SD 0.00 2.05 0.06 0.03 0.10 0.09 0.12 0.15
Lyons Ferry SS Wal lowa 1987 RP 52 53 0.01 0.00 0.02 0.65 0.28 1.32
\ial | ova 1987 R 50 54 0.06 0.03 0.08 0.39 0.15 0.58
Lyons Ferry 1987 R 48 54 0.10 0.04 0.16 0.66 0.37 1.38
Lyons Ferry 1987 RP 52 0.01 0.00 0.02 0.90 0.34 1.49
Wallowa 1988 R 53 0.10 0.06 0.16 0.81 0.56 1.61
Wallowa 1988 RP 51 53 0.01 0.01 0.02 0.87 0.32 .22
Lyons Ferry 1988 RP 51 53 0.01 0.00 0.02 1.02 0.18 1.66
Lyons Ferry 1988 R 52 53 0.11 0.04 0.21 0.90 0.44 1.41
AVG 51 53 0.05 0.02 0.09 0.78 0.33 1.33
SD 1.37 0.60 0.04 0.02 0.07 0.19 0.12 0.32
Naches ss Yakima 1987 R 52 59 0.36 0.10 0.59 1.39 0.85 1.90
Yakima 1988 R 46 58 0.32 0.13 0.53 1.09 0.51 2.10
AVG 49 58.5 0.34 0.115 0.56 1.24 0.68 2
SD 3.00 0.50 0.02 0.02 0.03 0.15 0.17 0.10
Nelson Springs SS Yakima 1987 R 49 51 0.31 0.24 0.37 1.41 1.37 1.51
Yakima 1988 R 50 0.28 0.25 0.32 1.08 0.94 1.22
Yakima 1989 R 50 0.35 0.29 0.41 1.33 1.11 1.55
AVG 50 51 0.31 0.26 0.37 1.27 1.14 1.43
SD 0.47 0.00 0.03 0.02 0.04 0.14 0.18 0.15
Ringold ss Ringold 1987 RP 50 60 0.02 0.01 0.03 2.51 1.32 4.52
Ringold 1988 RP 52 59 0.02 0.01 0.02 2.12 1.12 3.25
Skamania 1989 RP 54 59 0.01 0.01 0.02 1.92 1.11 2.74
skamania 1990 RP 52 59 0.02 0.01 0.02 1.55 0.78 2.26
AVG 52 59 0.02 0.01 0.02 2.03 1.08 3.19
SD "1.41 0.43 0.00 0.00 0.00 0.35 0.19 0.84
Skamania ss washougal 1988 R 40 57 0.07 0.38 0.21 0.33 1.48 1.01
Washougal 1989 R 41 59 0.14 0.26 0.21 0.68 1.46 1.19
Uashougal 1990
AVG 41 58 0.11 0.32 0.21 0.51 1.47 1.10
SD 0.50 1.00 0.04 0.06 0.18 0.01 0.09

R - raceway, RP - rearing pond, C - circular
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Table 16. flow and density index data continued

Pond TEMP D1 FI
Location Species Stock Year Type min max min max avg min max avg
Skamania su Elochoman 1988 R 40 57 0.07 0.35 0.23 0.37 1.89 1.21
ELochoman 1989 R 41 59 0.11 0.31 0.24 0.50 1.72 1.26
Elochoman 1990
AVG 41 S8 0.09 0.33 0.24 0.44 1.81 1.24
SD 0.50 1.00 0.02 0.02 0.00 0.07 0.09 0.02
Skamania SCT Elochoman 1988 R 40 57 0.02 0.35 0.21 0.11 1.87 1.11
Elochoman 1989 R 41 59 0.25 0.08 0.17 0.39 1.16 0.77
Elochoman 1990
AVG 40.5 58 0.135 0.215 0.19 0.25 1.515 0.94
SD 0.50 1.00 0.12 0.13 0.02 0.14 0.35 0.17
Turtle Rock ss Ringold 1987 RP 37 47 0.13 0.12 0.14 1.05 0.99 1.11
Ringold 1988 RP 36 53 0.1 0.09 0.11 0.79 0.67 0.83
Wells 1989 RP 37 53 0.12 0.08 0.16 1.02 0.7 1.23
AVG 36.5 50 0.115 0.105 0.125 0.92 0.83 0.97
SD 0.50 3.00 0.02 0.02 0.02 0.13 0.16 0.14
Vancouver ss Washougal 1988 RP 49 53 0.01 1.76
Uashougal 1989 RP 45 52 0.01 0.01 0.01 1.2 3.64 2.81
AVG 47 52.5 0.005 0.005 0.01 0.6 1.82 2.285
SD 2.00 0.50 0.01 0.01 0.00 0.60 1.82 0.52
wells ss Uells 1987 RP 37 62 0.01 0 0.02 1.89 0.48 3.21
Uells 1987 R 52 53 0.21 0.08 0.41 1.08 0.41 1.98
Wells 1988 R 53 0.12 0.09 0.15 0.59 0.46 0.72
wells 1988 RP 38 58 0.01 0.01 0.02 1.64 0.94 2.21
wells 1989 RP 35 60 0.01 0.01 0.02 1.61 1.02 2.27
wells 1989 R 53 0.19 0.13 0.27 0.94 0.63 1.32
AVG 44.7 58.3 0.1 0.1 0.1 1.3 0.7 2.0
SD 8.06 3.34 0.09 0.05 0.15 0.45 0.24 0.78
Yakima ss Yakima 1987 c 52 S8 0.11 0.03 0.19 2.55 0.67 4.49
Yakima 1988 C 50 58 0.12 0.06 0.18 2.23 0.95 3.08
Yakima 1989 c 57 58 0.1 0.07 0.14 1.85 0.85 2.82
Yakima 1990 C 55 56 0.09 0.09 0.25 3.55 1.67 4.84
AVG 53.5 57.5 0.1 0.1 0.2 2.5 1.0 3.8
SD 2.69 0.87 0.01 0.02 0.04 0.63 0.38 0.87

R - raceway, RP - rearing pond, C - circular
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oj ective 5.0 Record, Analyze and Report

Fish Health Monitoring and Rel ated
Dat a

Monthly nonitoring data and specific pathogen testing information was entered

into a dBase |11+ database program The flow and density data has been
entered into Lotus 123 worksheets.

bjective 6.0 Estimate the Project's Benefits

Task 6.1.1 Severity of Pathogens and Mortality Caused

Viral Pathogens:

At the beginning of the BPA project, data on the status of fish health at WW
Col unbi a River hatcheries was revi ewed. Dat a on pat hogen isol ation and

identification from 1983 to 1986 is presented in this section.

| HN\V was isolated fromadult fish at the Cowitz Hatchery in 1981 and 1982 but
is not included in the table.

The incidence of IHNV isolated from each hatchery varied substantially from
1983 to 1985. Results of IHNV isolations are listedin Table 17.

| PNV was isolated fromadult sunmer steel head from Tucannon and Wells
hat cheri es. After 1983, the IPNV isolations were only found in adult
steel head at Wlls hatchery. The incidence at Wells was | ess than one percent

of the adult fish sanpled. The historical isolations of IPNV from WW
Col unbi a Ri ver broodstocks are shown in Table 17.

Juvenile fish were not sanpled for replicating viral agents prior to 1986.
Sanpl es were not collected fromadult or juvenile fish for ElIBSV before 1986.

Table 17. Isolation of IHNV/IPNV from WOW Col unbi a Ri ver basin broodst ocks
from 1983 to 1986.

Year
Hat chery Location Speci es St ock 1983 1984 1985 1986
Beaver Creek SCT El ochoman - T 0T T
SW El ochoman - T I H\NV -
Chel an SS R ngol d NF NF NF T
Cow itz CT Cowl itz - - -- -
SS Cow itz - - - -
Sw Cowlitz T - 0T o
Lyons Ferry SS Lyons Ferry o NF NF o
Skamani a SS Washougal [ H\V - - T
SW Washougal I HNV - - T
Vel l's SS Vel ls | PNV | PNV - T
Yaki ma SS Yaki ma - - - o

-— = No virus detected
NF = no fish on facility



Bact eri al Pat hogens:

No systematic sanpling for any bacterial pathogen was done at any WDOW facility
in either adults or juveniles for 1983 to 1986. Identification of bacterial

pat hogens has been limted to diaghostic cases and epizootics are
Tabl e 20.

listed i N

Par asites:
Sampling for M cerebralis was sporadic at WoWfacilities in past years. One
sanple was collected from sumer steel head (Wallowa stock) from Lyons Ferry

Hatchery (April, 1985). Sixty fish were sanpled to certify them for shipnent
to Oregon and all were negative for the pathogen.

Routi ne sanpling for C Shasta and PKX was not done at any ..hatcheries

prior to 1986. However, ceratonyxosis was di agnosed every year in juvenile
st eel head and cutthroat stocks fromthe Cow itz Hatchery.

Task 6.1.2 Total nunmber and percent |oss of each |lifestage of fish species

Lot Production Mirtalities

The average egg nortality for the 1989 broodyear was 16.17% with a range of
2.92% at Lyons Ferry (Vallowa stock) to 42.60% at Lyons Ferry (Lyons Ferry
st ock). The average fry nortality for the 1989 broodyear was 15.68% with a
range of 0.07% at the Col unbia Basin Hatchery to 73.55% at Cowl itz Hatchery.
The resulting egg and fry nortality yielded an overall average nortality from

egg to fry of 28.62% A summary of the egg and fry nortality for the 1983 to
1989 broodyears is contained in Table 18.

Adult Prespawning Mortalities

Adult prespawning nortality data is reported in Table 19.

Task 6.1.3 Nunmber and causative agents of epizootics, type and anount of
nedi cati on used

Di sease out breaks causing significant nortality occurred at Col unbia basin

hat cheri es between July 1, 1986 and June 30, 1989 (Table 20). Wien possi bl e,
epi zootics were treated with medication.

Task 6.1.4 Feed Conversion

Feed conversion for hatchery stocks in the Colunbia River basin during the
project are listed in Table 21.

Task 6.1.5 Total survival of snolts to adults from i ndex hatcheries

Fi sh were not tagged for smolt to adult survival during this project,



Table 18. Summary of e

hat cheri es:

Location Speci es

Broodyear nortal F?% mortality

gig and fry nortality at lumbia River basin
83 to 1990.

Fry

Tot al

mortality

Beaver Creek SS

Beaver Creek SW

Beaver Creek SCT

Chel an SS

Chel an/ SS
Turtl e Rock

Col unbi a SS
Basi n/
Ri ngol d

Skamani a

El ochoman

El ochoman

Vel ls

Vel ls

Ri ngol d
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Tabl e 18.

Locati on

CowWitz

CowWitz

CowWitz

East bank

Lyons Ferry

summary of egg and fry mortality conti nued

Speci es

SW

SCT

LSW

SS

CowWitz

CowWitz

CowWitz

Vells

Wal | owa

E . Fr
Br oodyear mortaligg nortality

1983
1984
1985
1986
1987
1988
1989
1990
AVG
SD
1983
1984
1985
1986
1987
1988
1989
1990
AVG
SD
1983
1984
1985
1986
1987
1988
1989
1990
AVG
SD
1983
1984
1985
1986
1987
1988
1989
1990
AVG
SD
1989
1990
AVG
SD
1983
1984
1985
1986
1987
1988
1989
1990

3. 1%
7.5%
6.8%
7.9%
7.6%
1.5%
9.3%
7.6%
7.66%
0.07
5.6%
3.8%
7.0%
5.6%
23.3%
7.60%
23.35%
8.07%
10.63%
0.10
1. 4%
12.4%
16.3%
25.4%
15.5%
10.74%
15.50%
23.98%
15.17%
0.15
21.0%
12.6%
17.0%

11.4%
31.0%
16.4%
.68%

. 00%
. 40%
.70%
.09

.50%
.20%
.80%
.60%
. 10%
.70%
.90%
.30%

=
w

ANPAPRFPRPWOWNPOOONOO

16.2%
11.2%
45.7%
76.2%
39.8%
3.65%
34.34%
39.83%
33.37%
0.22
27.3%
30.3%
21. 9%
28.6%
37.5%
0.66%
37.50%
10.00%
36.29%
0.26
22.7%
27 .1%
37.7%
60.6%
73.6%
4.20%
73.55%
10. 00%
37.43%
0.27
10.5%
9.9%
5.1%

3.5%
1.2%
.00%
.04%
.04

.20%
.50%
.35%
.05

-10%
-30%
. 10%
-10%
.10%
. 30%
.60%
.70%

[y

=
RPOORNNW~NOUIOOOUO

[EEN

Tot al
mortality

18. 7%
17. 9%
49. 4%
78.1%
44 4%
14.69%
40.46%
44 _39%
38.50%
0.20
31.4%
33.0%
27.3%
32.6%
52.1%
7.27%
52.09%
18.07%
31.73%
0.14
23.8%
36.2%
47 9%
70.6%
77.7%
14.49%
77.65%
33.98%
47 .79%
0.23
29.3%
21.3%
21.2%



Table 18. summary of egg and fry mortality conti nued

St ock

Br oodyear

Egg

nortality

Fry

mortality

Tot al

mortality

Location Speci es
Lyons Ferry SS
Lyons Ferry SS
Naches SS
Skamani a SS
Skamani a Sw
Skamani a SCT

Lyons Ferry

Nel son

Springs

Skamani a

El ochoman

El ochoman

NWOD PN PEOO;
N
S
>

A e

N©  NowNo
a 225
S ==X

. 9%
5.22%

[E=Y

0.16
1. 0%
1.1%
1. 1%
2. 7%
8. 1%
0.8%
8. 1%
5. 36%
0.07

0%
. 1%
1%
8%
3%

4%
. 3%
8. 00%
0.14
84. 9%
83. 9%
12. 6%
9. 5%

SN
N DRWwe R

2. 2%
6. 6%
24.97%

24.10%
45.50%
31. 03%
0.10
29.90%
10.10%
56. 10%
2. 80%
32.70%
22.60%
42. 40%
6. 00%
25. 33%
0.17
31. 6%
38. 9%
4.5%
10. 5%
23. 8%

20. 2%
23. 8%
19. 18%
0.12
73. 5%
54. 8%
6. 3%
6. 1%
12. 0%

22. 7%
12. 0%
23. 44%
0.25
85. 6%
85. 5%
14. 4%
11. 1%
13. 9%

10. 01%
13.92%
29. 31%



Table 18. summary of
Location Speci es
Vancouver SS
Vells SS

Yaki ma/ SS

Col unbi a Basi n/

Ri ngol d

Yaki ma SS

Skamani a

Vells

Ri ngol d

Yaki ma

egg and fry nortality continued

Egg :
Broodyear nortality nortal

1983
1984
1985
1986
1987
1988
1989
1990

1
1

8. 3%
0.2%
0. 0%
5. 8%
1. 9%

5. 5%
0. 9%

6. 09%

.04

. 90%
. 40%
. 60%
. 70%
. 80%
. 80%
. 80%
. 60%
. 20%
.07

. 20%
. 60%
. 00%
. 27%
.04

. 60%
. 50%
. 10%
. 40%
. 60%
. 24%
.07

Fry
ty

2%
. 9%
. 0%
. 9%
. 3%

4%
8%

- 58%

06

. 20%

20%
70%
50%
00%

. 90%
. 60%
.00%
.01%

02

. 80%
. 10%
. 10%
. 00%

07

. 00%
.50%
.10%
. 70%
. 10%
. 28%

Tot al

mortality

8. 4%
6. 7%
23. 4%
15. 1%
28. 1%

23. 9%
12. 6%
16. 89%
0.08
26. 80%
10. 50%
17. 90%
11. 20%
10. 60%
29. 20%
19. 10%
9. 50%
16. 85%
0.07
28. 40%
41. 30%
24.50%
31. 40%
0.07
30. 10%
31.10%
36. 00%
28. 10%
44, 00%
33. 86%
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Tabl e 19.

Speci es

St ock

Nunber
t rapped

Prespawni ng br oodst ock mortality at WDW Col unbi a Ri ver
1986 to 1990.

Nunber

basi n

Mortality

hat cheri es:
Locati on
Beaver Creek SCT
Beaver Creek SCT
Beaver Creek SCT
Beaver Creek SCT
Beaver Creek SCT
Beaver Creek SW
Beaver Creek SW
Beaver Creek SW
Beaver Creek SW
Chel an SS
Chel an SS
Chel an SS
Cow itz SCT
Cow itz SCT
Cow itz SCT
Cow itz SCT
CowWitz SCT
CowWitz SS
CowWitz SS
CowWitz SS
CowWitz SS
CowWitz SS
Cow itz SW
Cow itz SW
Cow itz SW
Cow itz SW
CowWitz SW
CowWitz LSW
Cow itz LSW
CowWitz LSW
Lyons Ferry SS
Lyons Ferry SS
Lyons Ferry SS
Lyons Ferry SS
Lyons Ferry SS
Skamani a sS
Skamani a SS
Skamani a SS

El ochoman
El ochoman
El ochoman
El ochoman
El ochoman

El ochoman
El ochoman
El ochoman
El ochoman

Cow |

— —+ — — —+
N NNNN

— —+ = —+ —+
NNNNN

S =SS === ===

gQQ 9999 99989 999

— — —+
N N N

Lyons Ferry
Lyons Ferry
Lyons Ferry
Lyons Ferry
Lyons Ferry

Washougal
Washougal
Washougal

741
929
953
493

1214
953
929

1085

588
394
140

1313
508

713
938

1280
5070

87

31

12.
15.

NININ

o owNnUIh

2%
7%

. 4%

. 6%

. 0%

0%

.0%
. 3%
. 9%

8%

. 0%
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Tabl e 19.

Locati on

conti nued

Speci es

St ock

Mortality

(%)

Skanmani a
Skamani a

sEEEs

Washouga
Washouga
Washouga
Washouga
Washouga

TEE5E

Nunber Nunber
trapped dead
713 87
2057 104
3110 47
19497 56
493 0
300 0
650 4
603 2
653 18
725 21
749 15
132 12
80 4
157 9
106 11

oo

Suiio NRNOO
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Table 20. Summary of epizootics at WDW Col unbi a Ri ver basin hatcheries
fromJanuary 1, 1983 to June 30 1991.

. . Mrtality Medi cation
Hat chery Dat e Speci es Di sease No. % Type
Beaver Creek May- 83 SW | HN . 110, 000 NR None
Beaver Creek Jul - 83 cT Furuncul osi s NR NR NR
Beaver Creek Jul - 83 SS Furuncul osi s NR NR NR
Beaver Creek Jul - 83 SCT Furuncul osi s NR NR NR
Beaver Creek Jul - 83 SCT | HN 90, 500 NR None
Beaver Creek at-83 SW | HN . 296, 000 100. 0% None
Beaver Creek r-85 SW Furuncul osi s NR NR NR
Beaver Creek y- 85 SW BOWD . NR NR NR
Beaver Creek Aug- 85 SCT Furuncul osi s NR NR NR
Beaver Creek Sep- 85 SCT Furuncul osi s NR NR NR
Beaver Creek Mar - 86 SW BOWD . NR NR NR
Beaver Creek Mar - 86 SW Furuncul osi s NR NR NR
Beaver Creek Jul - 86 SW Furuncul osi s NR NR NR
Beaver Creek Jun- 87 SW Furuncul osi s NR NR NR
Beaver Creek Jul - 87 SCT Furuncul osi s 6, 100 10. 0% Rormet
Beaver Creek Jul - 87 SW Furuncul osi s 8, 800 2.0% Rormet
Beaver Creek Jul - 87 SS Furuncul osi s 17, 200 6. 0% Romet
Beaver Creek Jul - 88 SS Furuncul osi s 81, 100 19. 0% Romet
Beaver Creek Jul - 88 SW Furuncul osi s 25, 300 6. 0% Rormet
Col unbi a Basin Jun- 87 SS Furuncul osi s 16, 200 5.2% Ronet
Cow itz 90-91" SW Cer at onyxosi s 738, 640 36. 6% None
Cow itz 90-91* SS Cer at onyxosi s 196, 345 37. 0% None
Cow itz 89-90* SW Cer at onyxosi s 788, 000 41. 0% None
Cow itz 89-90* SS Cer at onyxosi s 153, 000 26. 0% None
Cow itz Jan- 83 SS Cer at onyxosi s NR NR NR
Cow itz Jan-83  SCT Cer at onmyxosi s NR NR NR
Cow itz Feb- 83 SW  Ceratonyxosis NR NR NR
Cow itz May- 83 SW Cer at onyxosi s NR NR NR
Cow itz Jun-83  SCT BCWD . NR NR NR
Cow itz at-83 SW  Ceratonyxosis NR NR NR
Cow itz Dee- 83 SW Cer at onyxosi s NR NR NR
Cow itz Jan- 84 SW  Ceratonyxosis NR NR NR
Cow itz Feb- 84 SW Cer at onyxosi s NR NR NR
Cow itz Mar - 84 SW Cer at onyxosi s NR NR NR
Cow itz Nov- 84 SS Cer at onyxosi s NR NR NR
Cow itz Nov- 84 SW Cer at onyxosi s NR NR NR
Cow itz Jul -85 SW BCWD NR NR NR
Cow itz Jul -85 SwW BCWD . NR NR NR
Cow itz Sep- 85 SS Cer at onyxosi s NR NR NR
Cow itz Sep- 85 SW Cer at onyxosi s NR NR NR
Cow itz Sep- 85 SCT Cer at onyxosi s NR NR NR
Cow itz Nov- 85 Ss Cer at onyxosi s NR NR NR
Cow itz Nov- 85 SCT Cer at onyxosi s NR NR NR
Cow itz Jun- 87 SW | HN 92, 600 29. 3% None
Cow itz at-88 SS | HN 41, 000 3.0% None

NR - not recorded _ .
- chronic nortality during rearing cycle

*
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Table 20. summary of epizootics continued

. . Mrtality Medi cat i on
tchery e pecies Oisease M o h Ty
Cobar Pond Apr - 87 SS [ HN NR NR NR

Lyons Ferry May- 86 SS BCOWD NR NR NR

Lyons Ferry Apr - 89 SS [ HN 543, 000 58. 0% None

Lyons Ferry Jul - 89 SS [ HN 291, 000 100. 0% None

Lyons Ferry Apr-91 SS BOWD None

Nel son Springs Feb- 87 SS BCVB 700 0.8% T™M 50

Skamani a Apr - 83 SS | HN NR NR None

Skamani a Apr - 83 SCT | HN 49, 000 NR None

Skamani a Jan- 84 SS BOWD NR NR NR

Skamani a Jun- 85 SCT BOWD NR NR NR

Skamani a Aug- 85 SS BOWD NR NR NR

Skamani a Jun- 86 SS BCWD NR NR NR

Skamani a Mar - 87 Ss | HN 24,900 6. 9% None

Skanani a Jul -89 SW | HN 56, 000 100. 0% None

Skamani a Apr-90 SW | HN 167, 000 63. 0% None

Skamani a Apr-90 SS I HN 156, 000 48. 0% None

Turtle Rock Apr - 86 Ss | HN 9, 000 4. 7% None

Vancouver Jun- 85 SS Furuncul osi s NR NR

e e e v e - ——— i ——— — i ———— . T —— A ——— o —— T —— > —— O o —— T —

NR - not recorded

Table 21. Summary of feed conversion for steel head and sea-run cutthroat trout
at WDW Col unbia River basin hatcheries from 1983 to 1990.

S . Br oodyear
Facilities Speci e6  Stock 1986 1987 1988 1989 1990 AVG
Beaver Creek SCT El ochoman 1.14 1.22 1.19 1.18
SS Washougal 1.73 0.65 1.23 1. 37 1.25
SW El ochoman 1.23 1.19 1. 20 1.29 1.23
Chel an SS Vel ls 1.01 1.25 1.14 1.16 1.14
Chelan - Turtle Rock SS M xed 1.25 1.12 1.12 NF 1. 47 0.99
Col . B%Isi n\ lngi ma SS M xed 1.57 1.36 1.47 1.35 1.31 1.41
- ngo
Cowitz : SCT Cow itz 2.09 3.58 1.52 1.41 1.41 2.00
SS Cow itz 3.44 2.98 1.45 1.95 1.95 2.35
SW Cow itz 1.29 2.14 1.52 2.10 2.10 1.83
LSW Cow itz “fF 1.52 1.41 1.38
East bank SS Wl ls NF NF  1.11 ° NF 1.21 0.53
Lyons Ferry SS Lyons Ferry 1.03 1.25 0.96 1. 07 0. 89
Ss Vil | owa 1.44 1.28 1.47 1.19 1.27
SS Wl ls 1. 49 NF NF NF NF 0.30
NachSes - Nel eon SS M xed 0.77 1.53 1.07 1.14 1.46 1.19
rings
Skanrgni ag SCT Washougal 1.08 1.12 1.25 1.35 1.35 1.23
ss
SwW iéshougal ~E! ochonan LY L% LBLY 151D LELH 1Ly LY Ll
Vancouver SS Washougal 1.13 1.19 0.90 1. 47 1.24 1.19
S SS Vel l's 1.32 1. 36 1.45 1.37 1.40 1.38
Yaki ma SS Yaki ma 1.16 1.00 1.18 1. 07 1.53 1.19

NF = No fish on station
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Di scussi on

The BPA Augnented Fish Health Monitoring Project enabled WoWfish health
speci al i sts and hatchery managers to gain a greater understanding of fish

di seases at the Colunbia River facilities. During the five-year project we
were able to expand the fish health program by adding a biol ogi st and an
additional fish pathologist. This increased our time available for field work

and provided |aboratory back up. Bonneville Power Admnistration funding also
all owed us to purchase state of the art equipnent for field and | aboratory

use. The m croscopes provided greatly enhanced our field diagnosis
capabilities. The conputers and software allowed us to begin a database to
provide easy access to fish health infornation.

The know edge that we gained through this project assisted us in justifying
changes in managenent at hatcheries such as increasing cleaning frequency and
inproving disinfection practices. The information obtained by hatchery
managers from nonitoring by pathol ogists and their own sanpling allowed them
to make nonthly assessment of fish cultural needs.

Di scussion of fish diagnostic techniques at the Technical Steering Committee
neetings and training workshops hel ped us to refine our diagnostic

capabilities and to develop a consistency in sanpling anong the agencies. The
project also provided a nmeans for inproving conmunicati ons between the fish

health labs in Wshington, Oegon, and Idaho. It is now easier to obtain
historical information about a hatchery from the conputerized databases.
Overal |, conmunication and awareness about fish health issues has inmproved at

hatcheries and |aboratories.

Results of the specific paraneters nonitored al so provided insight into fish
health probl ens. The organosomatic index results were | ess desirable than
normal and highly variable at the Cowitz Hatchery where fish suffered yearly
infections of C. Shasta. O the fish reared at Cowitz, the LSW had the best
growth, condition factor, and hematocrit level. The results for LSW were also
nore consi stent between years than those of the SW SS and SCT. The LSW are
spawned in May and held on well water throughout nost of their hatchery

i mpoundnent, whereas the other three stocks are held on river water much

| onger. The SS and SWindices varied greatly fromyear to year with 1987,
1988, and 1989 having the smallest fish. These findings do not correlate wth
low water tenperature for those years but are attributed to chronic

cerat omyxosi s. The data collected fromsnolts reared at the Wells Hatchery
were very consistent between the years. Chronic diseases are not a problem at
Vel ls because the fish are reared on well water.

Hematocrit values, condition factor, and weight were much lower in all stocks
at Cowitz in conparison to the stock exam ned at Wells. This difference is

attributed to ceratonyxosis in the snolts at Cowitz and healthy smolts at
Vel |'s.

Viral assays of the WDW Col unmbi a Ri ver broodstocks were consistently positive
for ITH\V at the Cowitz Hatchery. Al other hatcheries had variable results
for replicating viral agents. The Cowitz Hatchery broodfish are held on
Cowitz River water and re-use water from the juvenile fish. The hatchery
intake is also downstream of the WDOF Cowl itz Sal non hatchery. Spring chi nook
sal non, fall chinook salnon, and coho are spawning at the WDF hatchery, and in
the Cowlitz Rver, during the time SS SCT, and SWare being trapped and held
at the Cowlitz Trout Hatchery. These salnmon stocks are also historically
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positive for |H\V. The upstream fish may provide a reservoir for the path-
ogen. This coupled with the poor water quality in the adult hol di ng ponds
could pronote infection of the broodfish with |H\V. The potential also exists
for steel head and searun cutthroat to be trapped with a latent IHNV infection.

I nfectious pancreatic necrosis virus was isolated from SS broodfish at

Tucannon SS in 1983, Yakima SS in 1991, and Wlls Hatchery SS from 1988 to
1990. The nunber of pools found to be positive were very |ow and no

pat hol ogi cal changes were found in adults. Eggs from the fish in the positive
pool were destroyed. Infections pancreatic necrosis virus has never been
isolated from juvenile fish at the facilities.

Snolts from Cowlitz, Skamania, and Gobar Pond were positive for IHNV in sone
years. All these facilities are supplied with surface water for rearing.
Adul t anadronous fish mgrate above the intakes at Cowl itz and Skamani a and
may provide the reservoir for infection. The SS/SW snolts at Gobar originated
from the Skamania Hatchery. It is possible that the snolts were infected wth
IHNV prior to transfer. Epi zootics of IH\NV occurred in juveniles at Skamania,
Cowlitz, and Beaver Creek. Al'l stations are fed by surface water and adult
anadronmous fish are allowed above the intake at Cowitz and Skanania. Adul t
passage may have occurred prior to the outbreak at Beaver Creek during repair
of a passage barrier screen. PNV was not isolated from snolts or juveniles.

Met hods of identification of EIBSV were significantly different in 1986-87
from the last three years of the project and so cannot be conpared. The only
broodfish with EIBSV were found at Wells Hatchery SS in 1990-91. During the
1988-91 period 6 of the 31 stocks of snolts tested were positive for the
i ncl usi ons: Beaver Creek (SCT - 3 years), Chelan(SS - 2 years), CowWitz (SW-
1 year), Eastbank (SS - 2 years), Rngold (SS - 3 years), and Dayton Pond (SS
1 year). Pat hol ogi cal changes were not associated with the identification
of the viral inclusions. Steel head and anadronous cutthroat trout appear to
be resistant to the pathogen and disease.

Reni bact eri um sal noni narum was identified by DFAT in | ow nunbers in several

br oodst ocks. The hi ghest preval ence was 8% of the 60 fish sanpled at Lyons
Ferry in 1989. Overall, 1986 and 1987 both had 7 positive stocks; 1989 had 6
positive stocks; and 1990 and 1991 both had 2 positive stocks. Assays of
smolts showed 11 positive stocks in 1991. The 1991 sanples were read by
different technicians than the previous four years and may have contributed to
the higher prevalence of positive sanples. The highest prevalence was found
at Wells Hatchery (8%. Sea-run cutthroat were assayed mdway through the

rearing cycle. In 1987 all stocks were positive for R. salnoninarum but in
1988 only one stock was positive (Skamania) and the follow ng two years were
negative for the pathogen. In general, the infection rate was very |ow and

bacterial kidney disease was not observed. Data from the project indicates
that R. sal moninarumis not a serious pathogen for steel head or sea-run
cutthroat trout.

Ceratonmyxa Shasta and |chthyopthirius nmultifilis were the only parasites at

WDW Columbia River basin hatcheries to cause significant losses.

I cht hyopt hiriasis can be controlled through frequent chenotherapy when water
tenperature exceeds 60 F. Treatment with fornalin is expensive and while it
aneliorates the inpact it does not elininate the parasite. Mortality is
frequently not attributed to ichthyopthiriasis but to secondary infections
that plague the stressed fish. Ceratonyxosis caused severe losses at the
Cow itz Hatchery during this project. No nethod of control is known for this
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pat hogen except avoi dance. Organosomatic analysis will be perforned over the
next few years and conmpared with the BPA project data for an evaluation of the
effect of the recently installed ozone water treatnent plant.

Fl ow i ndex and density index data revealed that water flowis the Iimting
factor at our WDW Colunbia River hatcheries. Density index data indicated
that space is rarely a problem Fi sh di sease outbreaks did not correlate with
high flow index (>1.5) but we would suggest that nore data is needed to show
whet her ow nortality health problens are related (i.e., fin erosion, bum eye,
tail rot, etc.).

Egg and fry nortality varied greatly from hatchery to hatchery. The
percentage of this nortality at a hatchery was al so highly variabl e between
years. The average egg nortality reached 29% at the Beaver Creek Hatchery in
the SCT but averaged 12.94% for all hatcheries. Lack of ripe nales at the
time of spawning or overripe or green eggs nmay have decreased fertilization.
Fungal infections on the eggs still cause high | osses on occasion. Eggs from
| HNV positive parents are culled at all stations except the Cowitz Trout

Hat chery. All eggs were water-hardened in an iodophore solution (100 ppm 1
part eggs/2 parts solution) for one hour to mnimze transfer of pathogens.
As no trend (increasing or decreasing) in nortality is seen with the

hat cheries over the years it is assuned that the nortality is a conbination of
the factors listed above.

The nean fry nortality was highest in the Cowlitz SCT with 37.43% The nean
for all hatcheries was 15.08% nortality. Bacterial col dwater disease,
environmental gill disease, and coagulated yolk are the nost comon pathogens
+fry in the hatchery. Visceral mycosis is seen occasionally. Managenent
practices are ainmed at mnimzing these commbn conditions but even with cl ose
nonitoring the problenms can blossom overnight in this size fish. Overal |
nortality from spawn to ponding averaged 20.43%

Prespawni ng broodstock nortality was typically Iow and ranged fromO0.8 to
38.8% of the fish trapped. Wnter-run steelhead nortality was frequently not
recorded as fish were in spawning condition upon arrival. This was also true
of SCT. Sumer -run steel head are held four to eight nmonths prior to spawni ng
and incurred the highest nortality. The 38.8% nortality was found in Chel an
SS and was attributed to a Saprolegnia infection and, to a |esser degree,
Ichyopthirius multifilis and Henneguya sal nonicol a. Losses are usually due to
Saprol egnia infections and are exacerbated by the practice of reusing water
from juvenile fish for the adults.

There were few epizootics at the hatcheries throughout the project. The
causative agents of the epizootics that occurred were C.  Shasta, Mxobacteria,
(BOWD), Aeronpnas salnonicida, and [HN\V. Col dwater disease and furuncul osis
were treated with Terranycin or Ronet. Fish with ceratonyxosis were renpved
from the pond when noribund or dead. Fish with IHN as juveniles were

dest r oyed. Smolts with I HN from Skamani a were planted in the hatchery
drainage and the excess destroyed. The monthly monitoring made possible by
this BPA project has hel ped to keep fish healthier through prophylactic
treatments and preventive measures.

The feed conversion for all stocks but Cowitz ranged from 0.65 to 3.58.
Conversions at Cowitz reached as high as 3.58 due to the emaci ati on caused by
cerat onyxosi s.
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Even though the BPA project has been conpleted, WDW plans to nmintain nonthly
fish health nonitoring at the hatcheries. Sampling for bacterial and
parasitic pathogens will be conducted if indicated by necropsy and historical
occurrence. Assays for R_ salnoninarumwill be performed for certification
purposes only as project data indicates the preval ence of the pathogen is | ow
and the occurrence of BKD even |ower. Assays of broodfish and snolts for
EIBSV i nclusions will be carried out on an as needed basis only as the
occurrence in steel head and sea-run cutthroat was found to be very |ow during
this project. Al l stocks of broodfish and nmany stocks of snolts will be
sanpled for replicating viral agents. Snmolt sanpling will be based on the
history of the station, water source, and stocking plans. The organosonatic
i ndex analysis of snmolts will be continued at the Cowitz Hatchery as part of
the evaluation of the ozone water treatnent plant that has just been

instal |l ed.

The know edge gained from this project has been invaluable to WDW  The status
of fish health will continue to inprove fromthe information, training, and
equi pment provided by BPA for the Augnmented Fish Health Monitoring Project.

Overall the BPA Augrmented Fish Health Monitoring project gave us the
opportunity to nonitor the fish with the frequency necessary to see how and
why fish diseases occur. It is obvious that fish reared on surface water
suffer nore disease and require nore nonitoring to keep them healthy.
Facility design was al so shown to have an inpact on the health of the fish
with raceways and sone rearing ponds providing a nmuch better rearing
environment than circular ponds. Even at facilities with ol der ponds and a
poor water source, the project hel ped us plan managenent practices and
prophylactic treatments to maxinmize fish health. The understandi ng of fish
heal th problens at WDW has been enhanced through the augnented fish health
project made possible by BPA
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