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| NTRODUCTI ON

In 1986 Washi ngton Department of Fisheries (WDF) began its
Augrmented Fish Health Mnitoring project. Funded by Bonneville
Power Administration (BPA) this project was developed to fill a
void of information in the area of artificial production in the
Colunbia Basin. Data will be collected to inprove the health,
quality and thus survival of artificially produced snolts. _

An interagency technical conmmttee was formed to determne
the mninum level of fish health nonitoring needed in the
Col unbia Basin. Menbers include both administrative and technical
personnel  from VWWDF, Washi ngton Departnment of Wldlife, Oegon
Fish and Gane, |daho Fish and Gane and the U S. Fish and Wldlife
Service. The conmttee devel oped a nonitoring program which
includes agreed upon levels of testing in these areas: specific
fish health paraneters, water quality and prevalence of certain
fish |ﬁ)at hogens. BPA's funding enabled WDOF to expand its fish
health nmonitoring in the 14 Colunbia Basin hatcheries to the

l evel set forth by this group.

Benefits of project

This project will augnment previous studies of Colunbia Basin
anadronous hatcheries funded by BPA. Data provided will allow
proposals to be nmade to inprove artificial production in the
Colunbia Basin. The overall goal of the project is to increase
snmolt to adult survival by 20 percent. This will be eval uated by
coded wre tagging projects currently in place for U S./Canada
managenent and ot her studies.

Summary of analysis

Washi ngton Department of Fisheries has divided the sanpling
and data collection into three mgjor groups: adult analysis,
juvenile analysis and dat abase devel opnent. The adult anal ysis
done at spawning includes screening for viral pathogens and
Bacterial Kidney Disease (BKD). Pre-spawning nortalities are
sanpl ed for the presence of bacterial pathogens and parasites to
determ ne causes of pre-spawning |oss. Juvenile analysis involves
monthly nonitoring: pre-release exam nations for viral pathogens,
BKD and, wher e apPropri ate, whi rling di sease M
cerebralis):conpletion of the O ganosomatic analysis (Goede
1987)on four index stocks, and m dterm exans on yearling groups
for BKD and M  cerebralis. Dat abase devel oprent required
constructing fish health nonitoring fornms and a conputer based

data entry and retrieval system

Current status of WDF

We have conpleted a full vyear of sanﬁ! ing and data
collection, January, 1987 to January, 1988. This report wll
present and anal yze this information.



DESCRI PTI ON OF STUDY AREA

WDF operates 9 hatcheries in the Lower Colunbia Basin
(Colunbia River nmouth to Snake River confluence) and 5 hatcheries
in the Upper Colunbia Basin (including the Snake R ver drainage)
Figure 1. Species reared include spring, sumer and fall chinook
and early and | ate coho. Watershed and species reared by hatchery
are listed in Table 1.
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Table 1. Washington Departrent of Fisheries Colunbia Basin Hatcheries

*

Hat chery Wt er shed Rearing Program
LOAER COLUMBI A
Comitz Cowitz River Spring and fall chinook & Late coho

Tout !l e

El okom n

G ays River
Kal ama Fal |'s
Kl i ckit at
Lewis River
Lower Kal ana
Speel yai
Washougal

UPPER COLUMBI A

Lyon's Ferry
Tucannon

Priest Rapids

Ri ngol d

Rocky Reach

Vel l's

Cowmitz R ver

El okom n Ri ver
G ays River

Kal ama Ri ver
Klickitat River
Lew s R ver

Kal ama Ri ver
Lew s River
Washougal River

Snake River
Tucannon

Col unbi a River
Col unbi a R ver
Col unbi a R ver
Col unbi a R ver

Early coho and fall chinook

(rel ease only)

Fal | chinook and Late coho

Fal | chinook and Early coho

Spring and fall chinook & Late coho

Spring and fall chinook & Late coho
Spring chinook & Early and |ate coho
Fal | chinook & Early coho

Spring chinook & Early coho

Fal | chinook & Early and | ate coho

Fal | chi nook

Spring chinok

Fal | chi nook

Fal | and spring chinook & Early coho
Fal | chinook & Early and | ate coho
Summer chi nook



METHODS AND MATERI ALS

Met hods used to detect specific Pathogens have been agreed
upon by technical representatives of all participating agencies.
Cenerally all procedures follow the standards for pathogen
detection in American Fisheries Society "Procedures For he
Detection and Identification of Certain Fish Pathogens", 1985(AFS
Bl ue Book), any deviations will be noted and detail ed. _

Sanpling of adults and juveniles was conducted on site by
staff fisheries biologists or fish pathologists or supervised by
them Al sanples, wth the exception of bacteriology culture
pl at es, are received at our main lab located on The Evergreen
State College canpus, QOynpia, Washington. Bacteriology: is
conpleted at our lab located in the Salnon Culture Division
of fice, downtown d ynpia.

Adul t analysis

Fish health nonitoring of 1987 returning adults involved
virus screening for Infectious Hematopoietic Necrosis Virus
é'FNW, I nfectious Pancreatic Necrosis Virus (1 PN and

rythrocytic Inclusion Body Syndrone (EIBS). Additionally” adults
were screened for the presence of BKD. The above sanpling was
done at spawning on all returning species to the facilities
listed in Table 1.

Adults were also routinely exam ned during the pre-spawni ng
hol ding period. In trying to determne cause of Pre-spamning | oss
fresh nortalities were examned by the visiting fish pathol ogist.
Special attention was given in looking for Furunculosis, Enteric
Redmouth (ERM) and Ceratonyxosis to determine their role in pre-
spawning nortality.

Pat hogen detection nethods were as per AFS Blue Book as
outlined in Table 2, wth the exception of ovarian fluid sanpling
for BKD. In screening adults for BKD we devel oped a nethod, wth
the help of Diane Elliott of the USFW5  National Fisheries
Research Center, Seattle, Washington, to sanple ovarian fluid. W
chose ovarian fluid because of the ease of sanpling and the close
association of the fluid to the eggs. Approximately a one ni
sanple from each female (60 fenal es per species/stock) was taken
from a cup of eggs using a disposable transfer pipet. The BKD
sanple was taken before the viral sanple to prevent cross
contam nation fromthe viral sanpling syringe (five fish pooled
sanmple for virology). The one m sanple was then placed in a
m cro-centrifuge tube. The tubes were frozen on return to the |ab
to await later processing. Processing involves spinning the
sanples in a high speed centrifuge (13000 x g) to pellet the
cellular material. After centrifugation the supernatant was
di scarded and a thin filmof the pelleted material was placed on
a fluorescent antibody spot slide. After air drying the slide was
heat and nethanol fixed and either stored refrigerated for |ater
reading or read imediately using direct fluorescent antibody
techni que (FAT). The conplete ovarian fluid testing protocol is
presented in Appendix A



Table 2. Pathogen Detection Methods

Life Ti ssue _
Pat hloqen St age Sanpl ed Det ecti on Met hod 1
Vira
| HNV Juvenile Ki dney/ spl een Ti ssue culture EPC\CHSE 214
Adul t ovarian fluid Tissue culture EPC
| PNV Juvenile &  Kidney/spleen Ti ssue culture CHSE 214
Adul t
El BS Juvenile & Blood film Lei shman/ G emsa stain, read
Adul t two (2) mnutes at 1000X
Bact eri al _
BKD *Juveni | e Ki dney snear FAT, 30 fields at 600X
Adul t Ovarian fluid FAT, 30 fields at 600X
QD Juvenile Ki dney or spleen Gam stain
Furuncul osis Juvenile & Kidney or spleen Culture TSA nedia
Adul t
ERM Juvenile & Kidney or spleen Culture TSA nedia
Adul t
Parasite _
M cerebralis Juvenile Head cartilage Pl ankton centrifuge
confirm by histopathol ogy
Cer at onyxosi s Juvenile &  Hi ndgut Li ght m croscopy
Adul t
PKD Juvenile Post erior ki dney Li ght m croscopy, confirm
by hi st opat hol ogy
| HN\V - Infectious Henatopoietic Necrosis Virus
| PNV - Infectious Pancreatic Necrosis Virus
EIBS - Eryt hr_oc?/ti ¢ Inclusion Body Syndrone
BKD - Bacterial Kidney Disease (R__sal moni narum
O - Col dwater Disease _
ERM - Enteric red mouth (Y. ruckeri)
PKD - Proliferative Kidney D sease

Furuncul osis - A.__sal noni ci da

" For detail ed protocol see Appendix A

1 AnpSs,

K. , 1985. Procedures for the Detection and ldentification of Certain
Fi sh Pat hogens. Anerican Fisheries Society, Fish Health
Section, Bethes%la, MD. 119 pages.



MVETHODS AND MATERI ALS
Juvenil e analysis

Mont hl monitoring visits continued throughout 1987. Al
stocks and brood years at WDF Col unbi a Basin hatcheries were
evaluated by the visiting fish pathologist to determne their
general overall health condition. Routine exans include: external

appear ance, e condi ti on, finintegrity, gill condi ti on,
external and g}“_fl _parasite preval ence, internal organ color and
quality. In addition the disease status of noribund fish and a

cause for any increase in loss was determned by the appropriate
method (gram stain, wet nount, bacterial culture, tissue culture,
etc.) as deternined by the pathologist. Enphasis was placed on
screeni ngduvemles for the presence of ERM  Furuncul osis,
Col dwat er di sease (CWD) and Ceratonyxosis. Detection nethods are
listed in Table 2.

Pre-rel ease examnations were conducted on 1985  brood
yearling and 1986 brood sub-yearling release groups at all
stations listed in Table 1. Sixty asynptonatic fish were screened
for TH\V, PNV, El BS, BKD and where aﬁpropriate M/xobol us
cerebralis. In addition to the sixty fis sanple, up to 10
mori bund fish were sanpled for IH\V and | PNV. Tissues sanpl ed and
detection techniques are listed in Table 2. A detailed protocol
for NMlcerebralis screening is presented in Appendix B.

~ Additional data collection at pre-release included |ength,
wei ght and hematocrits. Hematocrits were not required by
contract, but we felt that val uabl e baseline information could be
obtained with a mninum of effort (Appendix Q).

Organosomatic anal yses, based on Coede's method (personal
comuni cation, 1987) were performed at release on index station
stocks. WDF index stations and stocks are: Cowitz Hatchery
spring and fall chinook (Tule), Lower Kalama Hatchery early
éType'S) coho and Lyon's Ferry Hatchery fall chinook (Upriver
rights). These stocks plus additional stocks sanpled by the other
participati n%( agenci es conpri se representation for al |
speci es/ stock types in the Colunbia Basin. Al stocks are coded
W re tagged as part of U S./Canada managenent and other projects.
The organosomatic Index is an autopsy system designed to assess
and eval uate health and condition of a given fish population. The
only deviation from Goede' s net hodol ogy was that serum proteins
were not measured on 1987 rel eases.

M dterm exans were conducted on all yearling groups at
appr oxi mat eldy 6 nonths (or greater) into their rearing cycle.
Exans included sanpling 60 asynptomatic fish for BKD and sanpling
the nost susce&tible species, at stations wth surface water
supplies, for cerebralis. Sanpling for Mcereralis at
m dt erm reduced the vol une of tissue to be processed by one half
or nore (Appendix B).




DATABASE DEVELOPMENT

An i nherent part of this pI‘OJ ect is collection and
eval uation of fish health data. devel oped three fornms to
fulfill our data collection needs Form FHA  Fish Heal t h

Monitoring Report (Part 1) allows the pathol ogist to describe the
current status of the stock and |ist sanPImg done in the field
or sanples sent to the lab during a nmonthly nonitoring visit. The
formis uniquely nunbered with a case history nunber to track
sanpling data and results (Figure 2). Part 2, form FHO2 is used
on station to record hatchery reari g arameters and to account
for cause of loss and nedication use (pFI gure 3). Form FHO3 the
Medication and Mortality Report is a daily worksheet for
recording loss by cause, nedication usage and nmagnitude and
durati on of epizootics (F| gure 4). Both form FH02 and FHO3 are
conpl eted by hatchery personnel for each species on station and
sent to our nain office nonthly.

To conpile hatchery rearing data, nmonthly sanpling data,
pre-release, mdterm and adult sanpling data and lab results we
devel oped a database managenment system Using R Base System 5 and
consultlng with a conputer progranming specialist we have
devel oped a data conpilation and report generation system At
present we are routine y producing the follow ng reports: Disease
Preval ence Summary %Append|x D), Hatchery Rearing Pararret ers and
Mortality Summary hat chery or speC| e %e (Appendi x , Yearly
Medi cat i on Report Append| x F) and Viral rti f| cati ons (Appendi x

0 .
H storical database

Devel opnent of a historical database to estimate project
benefits has been conpleted. Al available information on disease
treat ment, amount  of medication used, |loss at each life stage
over nor mal production periods, food conversion efficiency and
adult survival (at index hatcheries) was sunmarized from numerous
hatchery forms. To date this information has not been entered
into our database system because of format inconsistencies wth
current data.

Information on percentage incidence and nortality by each
pat hogen is not available. H storlcall%/ mortality records by
cause Wwere not kept. Some indication of pathogen incidence is
discernible from historical nedication usage, Appendix H.

Loss by l|ifestage over a normal production period was
sunmari zed, Appendix H  Because of rearing program changes
species reared historically may not reflect current rearing
l1sted in Table 1.

Adult contribution, expressed as % survival, by | ocati on,
species and brood year is presented in App endix 1. Percent
survival is based on coded wire tag recoveries from aII fisheries
and hatchery rack return.



Figure 2. Pathol ogists Field Report.

For m FHO FI' SH HEALTH MONI TORI NG REPORT  (Part 1)

Locati on: Dat e: / /
nont h day year

Lot Description:
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Figure o Uatehery monthily report form. )
Form: FU02 ’ FISH HEALTH MONITORING REPORT (PPart 2)
Location: Information for: o
month year
Lot Descri ption:
Speci es St ock Br ood Sub- gr oup
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Figure 4 . Hatchery monthly worksheet.
Formg Fdog NCOTCNTION Avo MmoRTALTTY REPORT

l.Location:

Information for:

month year
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LR Total @8
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RESULTS AND DI SCUSSI ON

A full season of fish health nmonitoring has been conpleted.
From January, 1987 to January, 1988 nonitoring sanpling was
conducted on 23 adult stocks at spawning, 18 yearling releases
(1985 brood), 17 sub-yearling "zero" releases (1986 brood) and 20
m dterm exans (1986 brood). In addition to sanpling, processing
reading and recording all the above, nonthly nonitoring visits
were conpleted by staff fish pathologists and nonthly hatchery
rearing data was collected and entered in the database.

Results of fish health inspections on adults and juveniles
were recorded in two ways. For ITHNV, IPNV and NMcerebralis
results are listed as positive (P) or negative (N). The results
are for the species and stock in question, a nunber positive is
not given because we are determning the presence or absence of
virus or parasite in the population. If IH\V has been found
previously or the population is suspect additional sanpling to
the 60 fish was conducted (additional sanpling is conducted at
WF's expense). For all other pathogens results were |isted as
t he nunmber positive.

Adult anal ysis

Results of inspections on 1987 returning adults are shown in
Table 3.1HNV was found in four stocks: Cowitz spring and fall
chinook,  Tucannon spring chinook and Wells sunmer chinook. |PNV
and other replicable agents were negative in all stocks. Presence
of erythrocytic inclusion bodies was determned to be 19.6 %
positive over all species and  stocks sanpl ed. Resul ts
differentiated by species are as follows:

Spring chinook 34.8 % positive n = 307
Fal | chi nook 22.7 % positive n = 419
Sunmmer  chi nook 5.0 % positive n= 60
Early coho 20.2 % positive n = 218
Lat e coho 2.0 % positive n = 300

It was quite apparent the adult late coho stocks have a
significantly |ower preval ence of inclusion bodies present in
their blood. Reasons for this occurrence are unknown at this
time, but we do feel it is not reflective of any sanpling or
processing artifact.

Preval ence of BKD overall was 16.4 % The breakdown by
species were as foll ows:

Spring chinook 22.2 % positive n = 284
Fal | chi nook 11.9 % positive n = 420
Sunmmer  chi nook 18.3 % positive n= 60
Early coho 8.9 % positive n =192
Lat e coho 21.7 % positive n = 300

Anal ysis of BKD results by species is somewhat reflective of

12



Table 3. Inspection Results on 1987 returning Adults.

_ TH\V PNV El BS BKD
Speci es St ock Fish Result Fish Result Fish Result Fish Result
Hatchery: Cowl itz
Spring - Cowl itz 778 P 60 N 60 22 60 12
Fal | cowitz 2560 P 60 N 60 0 60 12
L. Coho Cowmitz 2519 N 120 N 60 0 60 33
Hat chery: El okom n
Fal | El okom n 60 N 60 N 60 1 60 1
L. Coho El okom n 60 N 60 N 60 3 60 8
Hatchery: Gays River
Fal | G ays River 60 N 60 N 60 24 60 12
E. Coho G ays River 60 N 60 N 62 4 60 2
Hatchery: Kalama Falls
Sprl n% Kal ama Fal | s 120 N 60 N 60 31 60 2

0 Kal ama Fall's 60 N 60 N 60 1 60 0
Hat chery: Klickitat
Spri ng Kl ickitat 60 N 60 N 60 30 60 9
Hatchery: Lewis River
Sprin Lewis River 9 N
L. Coho Lewis River 60 N 60 N 60 2 60 15
Hat chery: Lower Kal ana
Fal | Kal ama Fal | s 60 N 60 N 60 41 60 10
E. Coho Lower Kal ana 60 N 60 N 60 5 60 O
Hat chery: L¥ons Ferry
Spring ucannon 48 P 63 N 67 21 43 12
Fal | Lyons Ferry 1579 N 60 N 59 3 60 3
Hat chery: Priest Rapids
Fal | Priest Rapids 116 N 60 N 60 0 60 0
Hatchery: Speelyai
Spring Lewi s River 82 N 60 N 60 3 61 28
E. Coho Lewis River 60 N 60 N 59 30 60 10
Sockeye Wid 37 N
Hat chery: Washougal
Fal | Washougal 148 N 60 N 60 26 60 12
E. Coho Washougal 12 N 37 N 37 5 12 5
L. Coho Washougal 60 N 60 N 60 0 60 9
Hatchery: Wells Spawni ng Channel
Sunmer Vel l's 456 P 6o N 60 3 60 11
Resul t: = negative P = positive for the species and stock # = # positive

13



RESULTS AND DI SCUSSI ON

Adult anal ysis

preval ence trends w thin WOF Col unbia Basin hatcheries. However
origin of the species/stock may greatly influence overall
i ncidence by species. For exanple Cowlitz hatchery has a
historically high preval ence of BKD, and the |ate coho sanpled at
Cowitz in 1987 were 55% positive, substantially higher than all
other late coho stocks (13.4 %positive wthout Cowmitz |ate
coho). As additional information is collected over the follown
three years, analysis b¥ | ocation, species, stock and brood wl
be possible and nore reflective of the preval ence of BKD
Pre-spawning |oss was nonitored extensively throughout the
adult holding period in 1987. Loss is detailed in the Disease
Preval ence Summary report (Appendix D). Adult pre-spawning |oss
was attributed to the follow ng diseases and condi tions:

Bacterial Gl D sease, BKD, Col umari s, Furuncul osi s,
Sapr ol egni a, handl|ng, ~ junpouts, normal,  pre-spawning and
Cer at onyxosi s. Loss designated as "pre-spawning" was | oss not

attributable to anﬁ speci fic cause or pathogen and was generally
t hought to normal hol ding |oss.

Juvenil e analysis

Monthly nonitoring visits were conpl eted throughout the past
season. Al data fromformFHO (Figure 2) was entered onto the
database system along with the corresponding |lab results.
Significant results from nonthly nonitoring visits include;
Proliferative Kidney Disease (PKD) in Rocky Reach 1986 brood |ate
coho, and an intranuclear parasite (Elston 1987) in 1986 brood
Vel s sumer chinook. Additional, nonthly nonitoring has played a
| ar ge role in accurately determning cause of | oss and
attributing nmonthly |oss appropriately.

Pre-rel ease examresults for 1985 brood yearling rel eases
are presented in Table 4. Viral exams for IHNV, IPNV and ot her
replicable agents  were negative for al | speci es/ st ocks.
Preval ence of EIBS was high at 72.3 % positive. Spring chinook
stocks had a considerably higher than average preval ence of EIBS
of 92.3 % Overall prevalence of BKD for these yearling stocks
was 28.8 % positive. Results fromthe first ten groups processed
and read are suspect due to protocol changes. Refinenent of our
f1 uorescent anti body technique included filtering of t he
conjugate to renove fluorescein isothiocyanate (FITC %e debri s.
W feel that sonme false positives may have occurred because of
dye debris. Conparison with 1986 brood yearling releases may give
some indication as to whether these groups had abnormally high
i nci dence of BKD. The 1986 brood yearlings will be sanpled in the
spring of 1988. No M cerebralis spores were found in the
pl ankt on centrifuge sanples of the 1985 brood. However spores of
the genus Mxobolus were found in the tissue honogenates from
several stations. Resanpling of these |ocations to obtain sanples
for histopathol ogi cal exam nation was conpleted and all sanples
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Table 4. 1985 Brood Pre-Release Sanpling Results

| H\V | PNH El BS BKD Mc.
Speci es Stock Fish Result Fish Result Fish Result Fish Result Fish Result
Hatchery: Cowlitz
Spring Cowitz 60 N 60 N 59 56 60 44 60 N
L. Coho Cowitz 60 N 60 N 60 52 60 1 —
Hat chery: El okonin
L. Coho El okomin 60 N 60 N 60 7 60 16 _
Hatchery: Gays River
E. Coho Grays River 60 N 60 N 60 51 62 0
Hatchery: Kalama Falls
L. Coho Kal ama 60 N 60 N 60 42 60 20 —
Hat chery: Klickitat
Spring  Klickitat 60 N 60 N 60 49 60 0 60 N
L. Coho Klickitat 60 N 60 N 60 60 60 1 —
Hatchery: Lewis River
Spring Lewis River 60 N 60 N 60 60 60 34 60 N
L. Coho Lewis River 60 N 60 N 60 51 60 48 .
Hatchery: Lower Kal ama
E. Coho Low. Kal ana 60 N 60 N 60 45 60 23
Hat chery: Lyons Ferry
Spring  Tucannon 30 N 30 N 30 28 30 21 30 N
Fal | Lyons Ferry 60 N 60 N 60 52 60 45 _
Hat chery: Ringol d
Fal | Ri ngol d 60 N 60 N 60 54 60 48 60 N
Hat chery: Rocky Reach
Fal | Priest Rapids 60 N 60 N 59 37 60 0 60 N
L. Coho Rocky Reach 60 N 60 N 60 10 60 1 T
Hat chery: Washougal
E. Coho Washougal 60 N 60 N 60 33 60 0 _
L. Coho Washougal 60 N 60 N 59 54 60 0 —
Hat chery: Wells Spawning Channel
Summer  \Vells 60 N 60 N 60 16 60 1 60 N
Mc. - Mxobolus cerebralis
Result: N = negative P = positive for the species and stock # = # positive
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RESULTS AND DI SCUSSI ON
Juvenile analysis

were negative. H stology was performed by John Mrrison, USFWS
A ynpia, Washington.

Pre-rel ease exanms for the 1986 brood consisted of sanpling
sub-yearling, "zero", groups. The mgjority of these releases are
fall chinook with one group of spring chinook and two rel eases of
summer chinook. Goups designated as delayed in Table 5 are
released from one nonth up to three nonths after the normal
timng release. Viral assays for IHNV, IPNV and other replicable
agents were negative. Prevalence of EIBS was 48.3 % overall. The
two groups of summer chinook were considerably hi?her t han
average Wth 82.7 % of the 120 fish sanpled positive or ElBS.
Whether this is a reflection of species or origin is unknown at
this time. BKD was found to be very lowin all but two groups,
Cowl itz sgring chinook (31.7 % positive) and Washougal fall
chinook (33.3 % positive). Wth the exclusion of these two groups
the preval ence of BKD was only 1.3 %

Organosomatic Index analysis

The organosonmatic index was conducted on the selected
speci es/stocks for yearling, zero and del ayed rel eases. A total
of seven exans were conpleted: Cowlitz '85 brood yearling sprin
chi nook, '86 brood zero spring chinook, '8 brood zero fal
chi nook nornal rel ease and del ayed rel ease; Lower Kalama '85
brood yearling early coho and Lyon's Ferry '85 brood yearling and
'86 brood zero fall chinook. The computer generated sumary and
raw data for all indices are in Appendix J.

Interpretation of results are based on training received
from Goede at a semnar sponsored by WDF and  Washington
Department of Wldlife in 1987. .

Cowmitz '85 brood yearling spring chinook. These fish
aﬁpeared to be generally healthy. Fat |evel was pOSSIb|Y | ess
than desirable with 75 % of the fish with a fat level of +l (less
than 50 % of each caecum covered). The only large deviation from
normal was found in the spleen. Enlarged spleens were observed in
40 % of the fish. This may indicate a bacterial infection or
chroni c stress.

Cowl itz '86 brood zero spring chinook. Once again fat |evel
in these fish seened to be less than desirable with a nean fat
| evel of 0.8. The short rearing period of these fish may greatly
impact the level of fat obtainable before rel ease. Enlarged
spleens were also seen in these fish but at a much | ower |evel
13 %

Cowmitz '8 brood zero fall chinook normal release. Only
m nor deviations fromnormal were found in this group. Seven
percent of the fish had fatty livers. This condition can reflect
dietary abnormalities, cause at this time is unknown. _

Cowmitz '86 brood zero fall chinook delayed release. This
group of fish appeared to be affected by some stressor. The

16



Table 5. 1986 Brood Pre-release Sanpling Results

. | H\V | PNV El BS BKD
Speci es St ock Fish Result Fish Result Fish Result Fish Result Conments
Hatchery: Cowlitz
Spring Cowl itz 60 N 60 N 60 28 60 19
Fal | Cowlitz 60 N 60 N 60 18 60 5
Fal | Cowlitz 60 N 60 N 60 32 60 1 Del ayed
Hat chery: El okonin
Fal | El okomi n 60 N 60 N 60 29 60 0
Hatchery: Gays River
Fal | G ays River 60 N 60 N 60 24 60 0
Fal | Gays River 57 N 57 N 56 37 57 0 Del ayed
Hatchery: Kalama Falls
Fal | Kal ama Falls 60 N 60 N 60 25 60 0
Hat chery: Klickitat
Fal | Priest Rapids 60 N 60 N 60 19 60 3
Fal | Kl'i ckitat 60 N 60 N 60 19 60 0
Fal | Priest Rapids 60 N 60 N 60 32 60 0 Del ayed
Hat chery: Lower Kal ama
Fal | Lower Kal ama 60 N 60 N 60 28 60 2
Hatchery: Lyons Ferry
Fal | Lyons Ferry 60 N 60 N 60 38 60 0
Hatchery: Priest Rapids
Fal | Priest Rapids 60 N 60 N 60 25 60 0
Hat chery: Rocky Reach
Fal | Rocky Reach 60 N 60 N 60 24 60 0
Hat chery: Washouga
Fal | Washougal 60 N 60 N 60 24 60 20
Hatchery: Wells Spawning Channel
Surmer Vells 60 N 60 N 60 51 60 0
Sunmer el ls 60 N 60 N 60 38 60 | Del ayed

Del ayed - Del ayed rel ease groups separate fromnormal timng rel ease.
Result: N = negative P = positive for species and stock # = # positive
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RESULTS AND DI SCUSSI ON
Juvenil e analysis

coefficient of variation of the hematocrits was slightly high at
16 % indicating that the "stressor" was affecting the fish at
different degrees. Pale gills were found in 13 % of the fish, 23
% had m | dly henorrhaged thymus, and 5 % had severe henorrhagi ng

in the thynus. _
Lower Kalama '85 brood yearling early coho. An overall
healthy group with all paranmeters normal wth the exception of

the sex ratio. W hope that the high level of males (78 % was a
sampling artifact and not reflective of the popul ation. .

Lyon s Ferry '85 brood yearling fall chinook. These fish
seenmed to be affected by a mld stressor with 18 % of the fish
having mld henorrhaging in the thynus and 7 % having inflaned
pseudobranches. A minor deviation fromnornmal was also seen in
the hindgut with 5 % of the fish show n% mld inflammtion.

Lyon's Ferry '86 brood zero fall chinook. The only deviation
from normal seen was mld henorrhaging in the thynus in 10 % of
the fish. Al other conditions were nornal

M dt erm exans

Results of mdterm BKD exans on 1986 brood yearling groups
(Tabl e 6? showed ver?/ low levels of BKD, .2% positive.
Additional ly,mdtermsanpling for M cerebralis was negati ve.

SUMVARY AND CONCLUSI ONS

Wth only one full year conpleted of this five year project,
we have already begun to see benefits and inprovenents to fish
health within our agency. Communication between fish health
professionals, hatchery personnel and admnistrators has greatly
increased due in a large part to this project. Conputerization of
fish health and hatcherY data has provided WOF with a way to
better track fish health problens at its Colunbia asin
hat cheri es.

Eval uation of specific project goals can only occur in
future years when replicate data to that presented here is
avai |l able. W look forward to conpleting another year of the
project in 1989 in hopes of a better understanding of fish health
concerns in WDF's Col unmbia Basin hatcheries.
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Table 6. 1986 Brood Mdterm Sanpling Results

BKD Mc.

Speci es St ock Fish Result Fish Result
Hat chery: Cowlitz
Spring - Com itz 60 0 72 N
L. Coho Cow itz 60 1 o
Hat chery: El okomn
L. Coho El okom n 60 0
Hatchery: Grays River
Fal | G ays River N 57 N
E. Coho G ays River 60 0 T
Hatchery: Kalama Falls
Sprin Kal ama Falls 60 0 60 N
L. Coho Kal ama Fall s 60 0 -
Hatchery: Klickitat
Sprin Kl ickitat 60 0 60 N
L. Coho Kl ickitat 60 0 T
Hatchery: Lews River
Sprl n% Lew s R ver 60 0 60 N

. 0 Lewi s River 60 0 T
Hat chery: Lower Kal ama
E. Coho Lower Kal ana 60 0
Hatchery: Lyons Ferry
Spri ng Tucannon 60 1
Fal | Lyons Ferry 60 0
Hat chery: Ringol d
Spring Wnd River 60 0 60 N
Hat chery: ROCk\/NJ Reach
Fal | I'ls 60 0 60 N
E. Coho Rocky Reach 66 0 T
Hat chery: Speel yai
Sprin Speel yai 60 0 60 N
E. Coho Lewis River 60 0 o
Hat chery: Washougal
L. Coho Washougal 60 0
Hat chery: Wells Spawning Channel
Sunmer Vel l's 0
Mc. - Mxobolus cerebralis
Result: N = negative P = positive # = # positive
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SUMVARY OF EXPENDI TURES

Maj or property purchased up to January,

| TEM

Refrigerated centrifuge (Beckman)

St omacher (Tekmar)

Hematocrit centrifuge

Freezer (Sears)

Refrigerator (Sears)

Nanopure water system

Bi ol ogi cal Hood (BBL)

Low tenperature incubator

Tel ephones (2)

Kaypro conputer

Fujitsu printer

Printer cover and stand

Ni kon upright mcroscope with camera and
epi fl uorescense

D.O neters (Clterb|ne) (15)

Chaus digital scale (15

M crocentrifuge (Beckman) with fixed
hori zontal rotor

Kodak slide projector

Koni ca camera

Ni kon inverted m croscope

20

COST

$ 76009.
1700.
871.
563.
537.
1539.
5983.
1950.
96.
1719.
1130.
557.
15805.

3615.
1425.
1099.

290.
193.
8237.

60
00
07
00
00
52
12
00
66
14
79
53
00

00
00
89

20
44
00
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APPENDI X A

Appendix A contains the detailed protocol for ovarian fluid
testing for Bacterial Kidney Disease (BKD ~ This method was

devel oped to screen spawni ng sal mon popul ations for the presence
of Renibacterium sal nobni narum

A



Ovarian Fluid Testing Protocol for Bacterial Kidney D sease

Sanpling Protocol

1. Collect a cupful of eggs-fluid froma spawning female.

2. Renove approxinmately 1 (one) m of ovarian fluid.
(W use a disposable plastic transfer pipet)

NOTE: If viral sanples will be collected in pooled lots take

BKD sanples first to prevent cross contam nation.

3. [jgpense the 1 m of ovarian fluid into mcro-centrifuge
t ubes.

4. Transport to lab for processing.

Lab Processing Protocol

1. Sanples may be frozen for storage when inmmedi ate process-
Ing is not possible.

2. Thaw sanples if frozen

3. Load centrifuge, spin for 5 (five) mnutes at a m nimm
of 10,000 x g to pellet cellular materi al

4. Decant supernatant from centrifuge tube.

5. Using a disposable inoculating |oop or Calgi Swab §danpened
i n Phosphate Buffered Saline FPBS]) smear a thin film of
the pelleted material on a FA spot slide. A light anount
of material adheres best to the slide.

6. Air dry.

7. Heat fix.

8. Methanol fix 5 (five) mnutes.

9. Slides can now be stored or continue on
10.

Pl ace a droP of FITC conjugated anti - R sal noni harum

I mmunogl obul i n* on each well of the spot slide.(*Obtalned

fromU'S. Fish and WIldlife Service National Fish Health

Research Laboratory, Kearneysville, Wst Virginia, USA)

Diluted 1:160 v/v Iin PBS pH 7.4, and filtered weekly

through a 0.2 um Acrodisc nucl epore polycarbonate filter

11. Incubate 10 (ten? mnutes in dark humd container to

prevent drying of the conjugate.

12. Rinse slides in FTA hemaggl utination buffer - diP slides
repeatedly. Soaking can cause tissue to slough off.

NOTE: Change solutions weekly or nore frequently when
processing a large nunber of slides.

13. Counterstain with Evans Blue 1:100 concentration for 3-5
m nut es.

14, Rinse in second container of FTA - dip slides repeatedly.

15. Air dry in dark and/or guick dry with hair dryer.

16. Store in dark until ready to read. If it will be days
before slides are read storing in the refrigerator seens to
prolong life of FITC dye.

17. Cover slip - nounted wth D FCO FA nounting fluid pH 9.

18. Slides are exam ned under oil at 600x for 30 fields with
epi fluorescence illumnation. Suspect bacteria are
confirmed at 1000x. Characteristics required are apple-
green fluorescence, snmall size, and halo fluorescence.

19. Bacteria per 30 fields are counted for each sanple and

recorded as follows: <10 bacteria per 30 fields, >0 but

<100, >10c but < 1000, >l 000 and TNTC (too nunerous to

count).
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Materials Required for Ovarian fluid sanpling and processing

ltem Vendor Cat al osue Nunber **

paper cups _
di sposabl e transfer pipet VWR 14607- 001
m crocentrifuge tubes VWR 20170- ___ (0. 228)
hi ghspeed centrifuge

Beckman M crofuge E VWR BK348720

Hori zontal rotor VWR BK349358

Tube slides VWR BK342828
FA snot slides Cel-Line Assoc. (Attachments)
i noculating loops 1 ul VWR DF1905-96 (p. 900
Cal gi Swabs  Type 1 VWR 15648- 100 (p. 129)
Cal gi Swabs  Type 2 VWR 15648- 201 (p. 129)
PBS pH 7.4 VWR AL48410-3
Met hanol VWR
BKD anti sera
Acrodi scs Nucl epore filter VWR 28144-040
FTA hemaggl utination buffer VWR BB11248
Evans Bl ue VWR EM EX0975-1 (p. 307)
staining dishes & racks VWR
cover slips VWR PP. 886-887
DI FCO nounting fluid pH 9 VWR DF3340- 57
i mrersion oil VWR 48218- 048 (p. 884)

Epi fl uorescent mcroscope wth appropriate filters (for FITQ).

* BKD antisera is now available from Kirkegaard and Perry
Laboratories, Inc. Gaithersburg, Mryland. (800) 638-3167.

** WR Catal ogue 87 - 88 phone: (800) 562-5344



APPENDI X B

Appendi x B details WDF's protocol for screening fish popul ations
for Myxobolus cerebralis. Qur protocol follows AFS "Bl ue Book"
for| pl z(ajnkt on centrifuge technique. Sanpling techniques are also
out | i ned.
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M/xobolus cerebralis Sanpling and Processing Protoco

Rout i ne saTPIing for the causative agent of whirling disease
was inmplenmented at facilities that (1) are on surface water
supplies, and (2) rear susceptible species for a length of tinme
sufficient enough to detect mature spores upon exam nation

Chinook lots destined for yearling release were targeted for
sanpl i ng.

The 1985 brood yearling lots were sanpled at release.
Myxospor ean spores were found in two of the seven |ots, but due
to del ayed sanple processing, histology was not possible.

The 1986 brood chinook were sanpl ed in August-Septenber of
1987. Spores were subsequently found in the plankton centrifuge
residue from Spring chinook reared at the Cowmitz and Kalana
hat cheri es. Addi t 1 onal samples were taken and histolog
confirmed the presence of spores only in the brain and spina
cord. No spores were observed in the cartil age. Spores have
al so been found in the plankton centrifuge residue from Spring
chinook at the Lewis River hatchery, but histology has not yet
been conpl et ed.

SAMPLI NG PROTOCOL

(1)--Sixty (60) fish are sub-sanpled from an original sanple
of apﬁroxinately 100 fish. Al sub-sanpled fish are subjected to
a lethal concentration of Ms-222, _ _

ﬁZ)--Each head is severed imediately posterior to the
oper cul um

3)--The lower jaw is renoved,
4)--The remainder of the head is sectioned into two
equal halves (sagittal section),

(5)--One half of each head is placed in a plastic bag and
frozen for later plankton centrifuge processing. The renaining
half is placed in Bouins solution and stored.

LAB PROCESSI NG PROTOCCL

Wth the exception of the nodifications indicated below,
sanples are processed by the Plankton Centrifuge Method in
accordance with the AFS Fish Health Blue Book (Amps, 1985).

Step 1(c)--The tissue honogenate is first strained through
pol yester filter fiber (instead of glass wool) and then through a
# 00 U S. A Standard Sieve (150 micron).

Step |(g)--Sanples are scanned at 400X for 3 mnutes or
until spores are found. If spores are found, the heads retained
in Bouins solution then undergo histological sectioning.
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APPENDI X C

ApPendix C contains the length, weight and hematocrit data
col l ected during pre-rel ease exans. The data are sorted first by
species then brood year and listed by |ocation. The average,
maxi mum and mninmum are cal culated for all three paraneters. In
addition the results from EIBS and BKD screening are appended.

Length is neasured as Total length in nm
Weight is neasured as weight in grans.



Appenchix C. Length Weight Hematocrit Cata

Spring  Chinook
Cowlitz
fish # Length
l 187
2 183
3 182
4 185
5 199
6 170
7 170
8 175
9 200
10 183
11 170
12 171
132 173
14 198
15 185
16 185
17 168
Is 194
19 137
20 122
2l 173
2: 170
23 172
24 180
25 160
28 171
27 168
28 156
24 170
3 123
3i 181
32 136
33 187
34 166
35 179
36 186
37 165
38 180
39 160
ag 133
41 185
42 187
43 185
44 180
45 185
36 173
a7 186
48 181
14 137
50 121
51 161
52 159
s 166
5 131
3% 165
B 157
57 198
3 158
39 119
5 18€
AVG 1893
MAX 2000
MIN H1a. o
DM
Br

Weight Hematocrit Analysis

Length
------------------ Hatchery
Brood 85
Weight  Hemat.
79.6 -
77.8 -
82.8 -
68.8 -
103.5
6C.9
56.5
64.0 :
8.2 27
101.7 37
59.6 37
63.6 42
62.5 35
gl1.4 38
80.8 34
75.3
59.9 3]
92.6 39
3D.6 30
21.0 43
62.3 41
56.5 33
£7.9 35
49.4 44
51.8 38
64.4 38
58.6 36
46.8 a7
£8.4 31
21.3 39
72.3 40
31.2 36
£89.5 30
55.3 34
72.2 23
72.8 42
53.6 43
51.2 a0
48.5 36
28.1 28
78.2 36
97.6 31
g82.4 23
74.0 35
79.8 39
66.8 37
76.1 i
71.2 3l
31.6 37
20.1 42
49.4 36
47.3 39
54 4 41
25.7 38
57.6 39
47.4 40
99.8 3&
51.2 40
18.3 39
79.7 35
62.4 36.2
103.5 44 .0
15.3 23.0
56pos/ 59
44pos/55*

* Results suspect

Lewis R. Brood 85
Weight

Length
200
135
178
134
180
188
153
154
139
154
174
148
144
151
149
151
133
154
143
135
158
183
150
180
155
151
140
146
139
143
213
150
i68
154
161
154
155
160
164
149
201
129
157
159
168
149
i75
144
140
14]
153
154
153
145
151
148
148
147
157
144

155.5
213.0
128.0

70.
z2.
49,
25,
53.
60.
31,
34.
24,
3Z.
45,
30.
28.
30.
27,
30.

2

Hemat .
3z
ag
37
37
38
32

31
37
36
39
3C
27
3t
28
31
34
35
34
25
34
43
32
38
47
43
34
44
38
38
38
33
a4
28
34
32
29
35
33
3z
36
38
42
38
37
4]
45
43
43
38
37
a9
38
34
40
30
41
39
37
3l
33.8
47.0
26.0
G0pos/60

Tucannon Brood 85

34pos/58*

due to technique changes.

C

2
“

Length
220
164
152
184
188
122
210
152
223
223
Z08
205
150
216
230
162
164
150
144
128
154
162
Z14
223
215
216
205
162
148
150

181.5
230.0
122.0

Weight
93,
38.
33.
Be.
58.
16.
a4,
33.

100.
99,
82.
77,
30.
82.

118.
4],
39.
28.
24.
17.
32.
39.
a3,
8g.
89.
96.
85.
41.
29,
31.

~

m.r_-.c»mmmmLon—mwwmv—-—-go»—-wnobcomwoomommm

€0.1
118.9
16.8

Hemat .
46
46
51
48
38
48
43
45
43
40
42
40
39
40
44
a8
40
39
39
37
38
35
36
35
33
36
37
40
35
34

40.2
51.0
33.0
28Bpos/30

2lpos/25*

Klickitat Brood '85

Length
179
172
167
167
160
166
160
157
172
173
157
169
165
188
170
171
175
145
163
159
187
175
200
160
175
142
174
155
168
175
216
165
170
157
168
170
154
170
170
187
169
162
181
167
150
170
167
145
158
152
178
174
181
188
168
167
181
162
167
155

167.3
216.0
142.0

Weight
50.

6

45.9

41,
41.
33.
37.
38,
34.
42.
49,
32.
40,
43.
40.
4.
44,
48,
25,
38.
34,
43.9
49.6
74.6
34.0
47.9
25.8
43.2
31.6
41.5
46.6
86.2
39.8
42.9
3.1
41.6
43.2
31.2
41.5
44.8
4c.7
4]1.7
.6
1
)
4
6
1
3
]
5
7
0
8
9
8
3
B
4
5
8
§
2
3

37

57.
41.
28.
42.
38.
25.
33.
27.
47.
46.
35.
51,
40,
40,
52.
37.
39,
3L.
a1,
95.
25.

Hemat.
45
41
45
48
45
46
46
41
46
46
45
4]
4]
41
41
43
39
33
41
44
48
39
35
39
40
41
38
36
4]
37
43
37
41
45
a0
4]
41
41
4]
41
30
38
35
41
39
40
39
38
44
30
40
4]
k¥
40
43
44
43
54
42
41

41.0
54.0
30.0
49pos /B0
Opos/60



Appendi L Length Weight Hematocrit Data

ipring  Chinocok  Length Weight Hematocrit Analysis

Cewlitz Brood '8B
Figh # Length  Weight  Hemat.

122 16.6 32
111 11.5 33
3 a7 8.7 36
4 84 5.3 36
s 10C 8.7 4
6 106 9.8 34
7 111 11 36
g 106 10.5 33
9 115 12.2 33
10 109 11.1 41
1 84 5 30
12 78 3.9 32
13 86 5.5 33
1 96 7.4 33
15 108 il.2 34
16 100 g 30
i7 98 8.4 26
18 11! 1i.9 30
G 38 7.7 35
20 118 14.5 33
21 78 1.6 33
22 92 6.9 33
23 a7 8.4 37
24 108 11 38
25 84 7.3 28
B 11% 12.7 29
27 92 7.1 32
2 114 13.1 37
29 93 8.8 25
30 108 10.9 33
31 102 8.9 28
ks 107 10.6 37
33 a7 8.7 30
4 94 £.9 33
35 92 §.9 3z
2 102 8.6 41
37 102 8.8 37
38 108 10.2 22
13 106 10.3 33
AC 129 18.2 38
4i 118 13.2 36
42 82 4.7 33
a3 34 6.8 35
44 W10 10 33
45 8¢ 5.3 29
46 a0 5.9
47 102 9.1 36
L 107 10.1 29
2l 37 8.7 34
50 107 10.5 35
51 70 2.7
5¢ 1i8 i4.6 37
53 120 16.4 28
54 108 i1 3¢
55 108 10.3 28
B 103 10.3 33
&7 117 13.9 38
58 i08 11.2 38
38 9% 8.9 38
&0 106 11.4 28
AVG 102.0 3.6 33.2
MAX. 129.0 18.2 41.0
MIN 70.0 2.7 22.0
E1BS 28pos/ 60
BKD 18pos/55*

* Results suspect due to technique changes.
C3



Appendix . Length Weight Hematocrit Date

Summer Chincok  Length  Weight Hematocrit Analysis

————————————————— Hatchery ------===-==ceeuux
Wells Brood ‘85 Wells Brood '86 Wells Brood '8E
Fish # Lenrgth  Weight Hemat. Length Weight Hemat. ‘Length |\Weight Hemat.
1 185 3.2 3B 123 16.9 34 g2 6.2 4}
2 182 52.2 36 119 14.5 37 102 8.9 3€
3 172 44.9 36 101 g.7 38 95 7.0 37
4 173 46.6 38 124 ig.1 39 104 9.2 42
5 177 45.9 36 110 11.8 41 100 8.7 36
& 184 51.5 38 108 11.1 85 7.6 32
7 163 36.8 35 122 16.3 37 105 9.2 30
8 169 40.8 37 104 1.1 KY:] a3 6.5 35
9 184 52.5 36 117 14.7 k¥ 92 6.3 30
10 185 54.1 34 116 14.6 38 90 5.9 30
11 176 44.98 33 77 3.9 90 6.5 35
12 185 53.6 32 81 4.1 108 10.9 37
i3 189 57.1 32 101 8.7 3l 106 9.3 39
14 192 80.7 35 120 16.4 36 a8 7.5 37
15 156 33.8 37 119 16.7 33 10z 8.0 43
16 151 27.9 31 113 12.7 36 112 11.8 4z
17 160 35.9 36 114 13.1 34 99 7.8 35
18 163 38.3 42 121 15.8 31 93 6.8
19 160 34.8 a0 126 17.5 38 90 6.1 38
20 171 51.1 23 99 8.9 35 30 5.8 35
21 157 31.7 35 12 16.8 38 85 5.1 35
22 202 68.6 k¥ 108 il.4 34 98 7.8 34
23 169 43.3 31 121 14.1 34 99 8.5 37
24 181 511 37 111 12.8 36 97 8.0 32
25 161 37.8 32 129 19.8 37 81 3.6
26 163 38.8 33 118 16.4 30 95 6.9 32
27 182 50.8 34 110 1i.4 37 104 10.5 38
28 165 33 3z 119 14.5 38 92 6.5 29
&% 170 40.7 34 122 14,7 38 87 5.2 32
30 158 34.3 34 107 10.4 40 75 3.2
31 150 30.5 44 100 8 34 105 9.8 33
32 180 48.4 39 117 15.3 38 8l 4.0
33 180 52.8 35 126 18.1 i8 97 7.6 38
24 175 46.8 31 130 18.9 36 98 7.7 41
35 194 63.2 33 95 7 37 99 7.8 36
36 1B 38.3 38 97 7.3 35 92 6.9 34
37 171 43.4 34 104 2] 33 85 5.0 al
38 i2a 15.2 3l 98 8.3 34 93 7.0 34
39 163 38.9 32 117 13.9 35 86 5.3
490 187 55.6 41 118 14.8 39 86 5.0 32
4] 176 53.1 35 80 4.1 95 7.0 37
az 211 80.9 35 79 4.3 3l a7 7.5 37
43 177 47 .8 36 101 9.5 28 89 6.4 37
44 182 43.5 35 118 15.1 40 a2 6.8 kY
45 180 47.8 31 130 19.4 41 93 8.1 30
46 176 47 .1 33 113 13 35 93 6.7 36
a7 168 42 33 113 12.1 35 90 6.1
48 138 20.7 35 123 18.8 38 86 5.3
¢ 178 45.3 34 122 15.7 37 83 5.0 33
&0 158 34.5 39 120 4.6 42 77 3.5
51 177 48.2 34 8l 5.1 83 8.0 28
52 i59 34.7 35 100 8.9 36 a5 7.2
53 178 50.3 37 118 13.6 32 85 7.3 4]
54 181 49.6 33 117 9.7 37 98 7.4 34
55 164 33.3 33 117 14,1 40 a5 6.9 33
56 173 43.7 37 121 4.9 38 94 6.8 37
57 170 42.4 38 130 20.2 37 83 5.8 34
58 168 37.7 32 1i6 12.3 3z 93 6.6
59 185 64 33 122 18.7 kY, 88 5.4 38
60 164 37.7 31 117 14 36 a1 5,7
AVG 171.9 44.8 34.8 112.1 13.0 36.1 93.7 7.0 35.3
MAX ¢1i.0 80.9 44.0 130.0 e0.2 42.0 112.0 11.8 43.0
MIN 120.0 15.2 30.0 77.0 3.9 28.0 75.0 3.2 ¢8.4
Fi3s 16pos/ G0 38pos/61 51pos/60
BkD Ipos/60 lpos/60 Opos/60

* Results suspect due to technique changes.
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Appendix . Length Weight Hematocrit Data.

Fall Chinook  Length
Lyon's Ferry Brood '85
Fish # Length Weight
1 188 61.0
2 176 47.4
3 173 46.8
4 200 66.7
5 193 83.1
6 188 56.1
7 195 64.8
8 186 61.5
9 186 58.0
10 180 50.5
11 183 48.6
12 180 49,0
13 184 58.2
14 180 60.5
i5 178 53.4
16 1863 47.8
17 172 45.2
i8 188 58.2
18 163 44.2
20 193 §5.6
el 184 62.0
22 183 54.7
23 196 8.0
24 186 62.0
25 191 6z.1
26 190 59.4
27 197 71.4
28 180 52.1
29 176 43.0
30 177 51.7
31 183 59.2
32 175 48.0
33 196 73.6
34 182 58.1
35 177 57.6
36 167 43.6
37 188 62.1
38 181 58.2
39 181 54.6
ac 138 25.4
4l 191 84.7
42 171 44.6
42 170 i7.1
44 201 79.7
45 170 46.1
a6 172 46.7
a7 174 49.8
48 173 48.4
49 169 12.8
50 172 45.4
5i 182 51.2
52 182 55.5
53 194 68.5
54 190 61.%
55 196 68.7
56 184 56.8
57 183 57.0
58 175 50.2
£a 166 54.3
60 165 45.0
AVG 181.1 55.4
MAX 201.0 79.7
MIN 138.0 25.4
EIBS
BKD

* Results suspect

Weight Hematocrit Analysis

Hemat .
43
51
4]
40
46
48
52
48
50
51
38
a1
42
36
38
45
41
38
40
42
48
42
45
49
47
44
44
48
47
5¢
36
38
35
44
45
41
40
41
42
48
44
51
45
46
46
43
45
46
48
44
44
42
45
40
38
42
37
4]
40
48

43.7
52.0
35.0
52pos/ 50

45pos/56*

Ringold Brood '85

Length
i78
171
209
212
195
190
203
210
185
182
220
161
208
200
206
180
198
178
189
167
2i8
175
205
200
181
154
17¢
206
185
187
188
203
188
188
175
168
168
201
195
156
203
183
193
195
187
167
173
168
178
218
192
195
202
177
1381
185
201
188
203
222

188.9
222.0
154.0

Weight
43.8
41.
73,
8z.
83.

Hemat .
3

43
38
47
43
4z
47
51
47
50
42
3l
31
43
4l
4]
40
37
40
36
46
48
45
43
47
38
a0
38
41
48
42
43
40
43
41
41
28
39
4l
42

a7
45
48
48
43
43
42
37
4]
36
43
42
43
38
37
40
43
40
34
41.4
51.0
Z28.0
S4pos/B0

48pos/59*

due to technique changes.

C5

Rocky Reach Brosd "85

Length
167
172
175
189
168
197
175
170
160
155
188
166
167
178
163
178
176
170
144
165
171
180
178
180
169
178
188
175
155
170
182
208
175
156
164
180
171
168
163
110
157
188
185
182
150
188
177
165
177
148
173
187
172
186
180
170
175
168
155
151

172.1
208.0
110.0

Weight

41

45,
47.
61,
34,
67.
44,
43.
35.
32.
89,
39.
49.
54.
40,
52.
49,
40.
21,
38.
44,
53.
50.
50.
44,
49,
60.
45.
31,
45,
55.
77.
48,
3z.
41,
3.
48.
42,
37.
11,
a3.
58.
56.
48,
4.
B1.
49,
36.
49,
19.
47.
59.
48.
55.
50.
45,
51,
43.

29

26.
45,
77,
1.
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Hemat. Lenath Weight
4 9 .

37
39
40
43
41
43
36
36
40
43
40
39
37
27
43
40
38
46
37
40
43
38
40
40
45
41
40
3
44
45
40
40
47
40
48
40
47
39
39
45
46
44
41
46
48
40
43
a8
38
41
48
5C
39
42
44
45
45
46
43
4.5
50.0
27.0
37pos/ 59
Opos/60

Kiickitat Brood '86

94
90
103
a0
8l
80
87
87
95
103
94
106
104
84
99
99
a6
101
88
96
97
98
91
103
g4
79
89
88
82
104
106
100
94
103
85
S0
96
95
103
87
102
82
84
g4
94
99
97
g1
85
99
100
104
84
103
91
87
102
93
8l
94,0
106.0
79.0
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Hemat
38
43
43
43
45
43

50
a2
46
45
37
35
48
40
39
37
38
35
33
45
38

39

42
45
17
43
39
39

41
40
41
37
38
41
46

40
40
38
42
41
36
a4
37
38
39
42
42
36
40
41
37
40.2
50.0
17.0
19pos/60
Opos/60



Appendix C.

Figsh #
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AVG
MAX
MIN
EIRS
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Fall Chinoock  Length
Klickitat "86{Prst/Wells)
Length Weight Hemat.
93 7.4 45
g6 2.0 44
gz 8.2 36
93 7.2 38
96 8.6 4z
87 6.1 42
84 5.8
93 7.7 43
77 4.5 36
70 2.6
106 10.4 37
85 5.5 35
84 5.2 23
94 8.1 32
88 6.6 36
103 9.7 38
84 5.7 38
88 6.5 34
58 8.9 38
97 8.1 39
95 8.0 41
80 5.1
90 6.9 34
93 6.9 a4
81 8.2 43
g5 8.3
89 6.1 41
80 4.8
88 6.5
78 4.7
al 8.0 a7
86 8.4 38
88 6.4 38
97 8.4 46
101 10.2 45
74 3.3
94 8.4 43
101 10.0 43
89 6.7 32
a5 5.3 36
112 14.3 45
87 5.9 34
102 10.0 42
88 6.7
86 8.5 40
101 10.2 39
86 6.3 34
88 5.7 35
85 5.0
83 2.1
a7 8.8 42
95 8.2 42
86 7.6 38
107 11.8 45
95 8.4 42
4 8.5 42
94 8.4 40
8e 6.4 38
46 8.4 42
Q2 7.3 31
wi.l /.3 39.4
1i2.0 14.3 47.0
63.0 2.1 31.0
19pos/60
3pos/60

Length Weight Hematocrit Data

Weight Hematocrit Analysis

Hatchery

Elokemin Brood ‘86

Length
g7
86
77
36
54
76
8g
67
50
71
81
§2
g1
79
87
81
84
78
7]
81
76
82
88
g2
83
86
78
85
73

83
96
87
85
70
78
77
8l
83
76
88
a3
84
78
85
80
74
76
63
85
91
94
92
85
88
87
84
83
73
70
80.3
97.0
50.C

Weight

MEWmREOREWRNNWGERTOD R BN NG G WS~

.2

Hemat .
34
38
31
33

38

36
35
41

3l

30

39
4z

28

36
35

27
39
29
38

32

33

37
38
33

35

39
36
40
37
38
34
35
38
33

35.2
42.0
27.0
2%pos/60
Opos/B0

* Results suspect due to technique chanzes,

Cé

Rocky Reach Brood '86

Length
78
77
74
72
57
64
71
78
68
68
69
77
85
77
74
77
73
80
78
58
75
86
89
83
89
80
75
73
77
73
78
84
84
75
73
83
&7
72
74
71
75
75
80
72
75
57
72
74
59
65
81
70
82
73
74
75
78
79
71
70

74.7
89.0
57.0

Weight
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1
2
1
7
6
.2
5
5
8
8
1
8

Hemat .

37
36

38

36
38
39

38

37

37.5
39.0
36.0
24pos/60
Opos/60

Lyon's Ferry Brood '86

Length
97

103
g7
105
100
100
108
108
92
90
122
100
106
114
89
98
101
100
95
93
110
105
84
110
105
107
86
86
99
90
118
a7
108
100
108
98
88
105
100
98
106
1le
105
106
95
85
0
91
92
91
99
114
104
111
160
98
102
100
113
100
101.3
122.0
84.0

Weight

[L=]4s-)

—_

—

Hemat .
45
43
44
40
41
42
41
38
36
43
41
7
36
41
39
42
44
42
37
48
39
41
39
44
44
44
43
31
41
43
40
as
43
35
39
42
44
45
40
4z
43
42
42
42
38
40
49
44
46
44

48

4.6
51.0
31.0
38pos/58
Opos/E0



Appendix C. Length Weight Hematocrit Data

Fish #
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AVG
MAX
MIN
EIBS
BKD

Fail Chincok  Length
Grays River Brood '86
Length Weight Hemat.
103 10.3 40
98 8.0 33
110 11.9 34
104 1.1 33
104 9.9 43
i1l 13.3 37
100 8.1 37
a0 6.8 33
9g 8.6 36
100 9.2 35
103 9.8 34
107 10.0 37
10t 9.¢ 30
106 10.2 38
91 5.8 33
103 9.9 32
96 7.6 32
81 4.5
] 6.3 38
gl 7.7 29
111 11.7 30
102 8.3 35
102 9.4 34
108 it.2 32
a9 8.4 31
98 8.7 3
103 9.8 30
103 9.9 32
98 9.3 32
99 8.0 37
102 9.3 38
98 8.7 37
100 7.3 32
109 10.5 34
a9 8.8 31
93 7.4
96 8.0 30
94 7.3 40
93 6.9 38
g5 7.4 36
101 9.3 35
107 11.4 27
a7 8.4 29
112 12.9 33
98 8.1 35
101 8.4 37
101 9.3
10t 9.2 39
98 8.4 29
93 6.8 25
103 9.0 34
104 10.2 35
115 13.2 38
96 7.4 35
91 6.5 33
107 8.7 31
103 9.2 28
105 9.2 43
89 5.4 35
92 7.8 36
100.1 8.9 34.0
115.0 13.3 43.0
81.0 4.5 25.0
24pas/60
Opas/60

Weight Hematocrit Analysis

Hatchery

Kalama Falls Brood '86

Length
93

102
93
80
86
79
a2
87
85
82
82
85
92
84
95

100
88
85
89
76
97
82

100
89
85
82
86
93
8z
88
95

102
87
a
85
87
82
87
87
79
85
94
92
93
87
79
95
75
71
79
95

100
83
87
91
86
92
86
83
78

88.0
102.0
71.0

Weight  Hemat.
7 38
3 41
1 37
6 38
6 42
8
8
9

N~

4]

[ 08-S J1)

40
30
34

2, BN

38
35
33
29

34
31
32
3o

31

32
38
34
32
35
35
33
33
34
33

32
33
35
32
37
38

36

33
33
32
42

38

34

34

31

30

34.6
42.0
20.0
25pos/58
(Onos/60
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* Results suspect due to technique changes,

c7

Lower Kalama Brood '86

Length
8

20
77
104
98
87
82
88
a9
76
109
112
93
98
105
92
93
86
83
78
106
9l
107
102
83
85
a9
77
80
86
&8
103
94
89
94
91
a7
g2
a0
68
77
8l
a0
a3
104
85
93
81
75
25
97
85
109
98
a3
95
94
97
86
79
9l1.2
112.0
8.0

Weight
6.
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Hemat .
35
35

40
40
35

38

33
38
38
37
39
33
36
34
30

38
33
35
37

30
38
33
34
27
33
38
33
34
33
33
37
41
37

30
33
33
30
37
32
27
27

37
37
34
36
36
28
3l
35
a2
28

34.3
41.0
27.0
28pas/60
2pos/60

Priest Rapids Brood ‘88
Weight

Length
117
100
100
106

g7
103
99
94
BO
89
106
109
a7
100
96
94
102
88
99
89
a9
79
110
95
102
91
86
&8
85
76
106
91
94
g9
85
97
92
89
89
81
119
82
87
110
88
81
119
115
116
80
89
89
87
100
93
86
85
93
84
86
95.2
119.0
76.0
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Hemat.
44
40
44
37
38
40
39
42
38
4]
43
44
43
43
49
35
47

39
42

48
A3
41

42
40

37
46
39
42
41
40
45
4]
40
44
a4
46
39

43
47
40
46
45
52

42
43
44
48
43

48
42

42.6
52.0
35.0
25pas/60
Gpos/80



Appendix C. Length Weight Hematocrit Data

Fall Chincok  Length Weight Hematocrit Analysis
—————————————————— Hatchery -------=----------
Klickitat '86(Priest) Washougal Brood '86 Cowlitz Brood 86 Cowlitz Brood '86(}ate rel)
Fish # Length Weight Hemat. Length Weight Hemat. Length Weight Hemat. Length Weight Hemat.

1 94 7.3 37 ad 6.4 41 95 7.4 29 102 g.3
2 95 8.5 40 82 4.8 106 10.8 37 153 34.8 43
3 80 4.5 gz 6.5 28 106 10.2 30 122 16.8 31
4 g3 7.3 85 5.6 41 100 8.6 33 146 29.1 33
5 90 7.1 42 a9 6.2 26 98 8.4 35 140 24.1 21
& 74 3.2 85 5.4 37 107 10.4 33 165 40.9 26
7 81 4.6 40 85 5.1 38 102 10.2 27 174 53 29
8 85 5.7 34 90 6.4 37 98 8.1 3z 152 3l.z2 33
9 84 5.4 36 76 3.5 100 9 38 169 44.1 38
10 66 2.8 89 5.6 33 26 7.7 28 162 39.3 30
11 86 5.7 37 90 5.8 36 g6 7.8 32 138 23.9 34
12 98 8.7 39 92 §.9 28 109 11.8 31 14] 24.5 3l
13 94 6.8 36 98 7.2 40 97 8 24 149 31.5 34
14 g7 8.7 38 82 4.5 38 95 7.6 33 150 29.4 32
15 76 4 33 g2 7.3 35 110 12.5 33 150 32.9 39
16 88 6.9 37 85 5.1 27 §2 4.2 35 157 33.1 32
17 92 7.5 3l 84 4.9 34 a5 7.9 31 156 34.5 35
18 88 5.6 37 82 6.8 34 85 5.1 32 151 30.3 42
19 g5 8.9 35 87 5.8 32 a5 7.3 39 157 3z.4 38
20 88 5.8 33 a3 5 86 8 36 154 31.6 35
21 g2 8.7 34 91 6.9 34 S8 8.6 35 151 32.2 25
22 84 5.4 37 82 4.6 107 11.2 24 149 32.2 39
23 103 11 38 89 5.7 106 11.4 32 130 19.6 34
24 8l 5 28 84 5.5 32 a2 4.1 28 149 28.6 38
25 73 3.4 86 5.8 38 85 5.4 2z 139 25.1 30
26 99 2.3 az 87 5.4 28 110 11.2 36 148 31 37
27 &8 6.5 38 93 6.2 106 10.4 38 150 30.6 28
28 86 5.5 80 4.9 100 9.4 30 155 34.2 30
29 9z 7.6 34 87 5.9 34 104 9.6 31 142 26.8 37
30 a5 8.6 33 66 3.4 90 6.5 30 154 32.9 32
31 85 5.6 31 87 5.7 63 2.9 145 29 27
22 86 6.5 38 97 7.9 37 70 2.6 145 28.4 38
33 gl 7.2 32 94 7.2 35 86 5.3 30 134 2.1 29
34 82 5.4 32 89 6.2 36 96 7.6 32 125 2.4 28
35 9i 6.8 36 21 5.2 32 92 6.7 147 29.5 36
36 93 7.4 34 87 5.7 35 105 10.1 36 147 28.6 37
37 86 5.8 30 75 3.7 110 12.7 34 151 31.4 41
38 87 5.4 36 88 8 102 9.1 30 152 34.3 34
39 80 4.8 30 88 6.1 a8 9g §.8 33 151 32.5 44
40 77 3.7 74 3.8 101 9.3 30 151 30.4 43
41 83 5.2 86 5.8 37 g8 8.2 29 162 40.4 35
4z 92 7.2 85 5.6 27 109 11.4 30 142 27.2 36
43 77 4.4 aa 5.8 33 89 6.2 32 153 34 37
44 82 5.3 3l 87 5.4 36 111 11.8 32 133 20.1 a5
s 90 6.6 34 85 5.4 30 109 12.1 31 156 34.5 38
46 86 6 30 9] 6.9 33 98 8.2 28 164 42 43
47 87 5.4 88 5.9 35 a8 8.8 32 157 35.2 33
48 87 8 3l 84 5.2 3k a8 8.2 30 139 23.1 39
49 94 7.2 32 83 5.2 105 10 31 129 19.4 37
50 85 5.% 78 4.4 34 94 7.6 29 142 27.2 35
51 72 3.4 86 6.3 33 85 5.5 29 152 31.9 22
52 71 3 8l 4.8 a0 83 4.6 41 132 z22.4 37
53 81 5.1 32 92 6.1 a1 g7 8 30 137 21.8 47
54 94 8.7 35 gC 5.8 34 97 7.8 33 147 28.4 43
55 a3 5.2 35 84 5.5 38 84 5 37 138 23.3 38
56 83 4.8 32 8l 4.7 30 9z 6.5 31 156 34 32
57 84 5.3 32 75 3.6 106 10 32 145 29.4 27
58 86 5.3 83 5.2 35 97 7.7 33 117 14.8 28
59 95 7.5 37 81 4.4 96 5.8 34 127 19.8 33
&0 78 4.4 32 70 3.1 88 8.4 34 128 18.7 39
AVG 86.4 6.1 34.5 85.8 5.6 34.3 97.1 8.3 31.9 146.0 28.2 34.6
MAX 103.0 1.0 42.0 97.0 7.9 41.0 111.0 12.7 41.0 174.0 53.0 47.0
MIN 66.4Q 2.8 28.C 66.0 3.1 26.0 B8.0 2.6 22.0 102.¢ g.3 21.0
EIBS 3epos/60 24pos/B0 18pos/E0 32pos/60
BKD Opos/60 2Cpos/60 Spos/57* 1pos/G0

* Results suspect due to technique changes.
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Appendix C. Length Weight Hematocrit Data.

Fall Chinook  Length Weight Hematocrit Analysis

------------------ Hatchery «------—-vrevmme -
Srays River Brood '86
Fish # Hemat .
1 37
2 34
3 32
4 37
5 33
6 29
7 33
8 39
4 32
10 27
11 28
12 32
13 34
14 40
] 40
16 33
17 28
18 31
19 3l
20 40
21 37
22 34
23 38
24 40
25 44
26 32
27 33
28 37
29 49
30 40
31 35
32 a7
33 37
34 37
35 28
36 33
37 38
38 34
39 3z
40 42
41 a2
42 33
43 34
44 36
45 25
48 40
47 33
48 3B
48 28
50 33
51
a2 28
53 20
54 35
55 30
56 33
57 31
58
59
60
AVG 33.9
MAX 44 .0
MIN 20.0

EIBS  37pos/57
BKD Opos/60

* Results suspect due to technique changes.
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Appendix C. Length Weight Hematocrit Data,

Early Coho Length Weight Hematocrit Analysis
----------------- Hatchery --~=----c------=--
Lower  Kalama Brood '85 Grays R. Brood '85 Washougal Brood '85
Fish # Length Weight Hemat. Length Wsight Hemat. Length Weight Hemat.
1 156 29.8 33 137 21.3 28 134 19.2 28
2 150 25.4 38 123 16.6 34 145 27.0 3z
3 154 28.4 40 158 35.2 35 1301 18.8 35
4 148 28.0 30 145 28.3 30 143 25.7 34
5 152 29.0 41 139 22.9 35 135 20.6 30
£ 141 24.0 41 115 12.5 19 137 21.7 31
7 155 31.6 4] 136 22.1 23 148 30.5 33
8 148 27.9 39 130 22.1 31 133 2i.2 33
g 143 23.9 4] 130 19.6 30 123 5.9 25
10 148 25.7 40 135 19.7 24 124 5.4 29
li 153 29.5 32 148 27.3 il 148 28.6 26
12 149 27.5 31 139 24.8 28 144 24.9 28
13 160 34.3 33 138 22.8 25 132 20.9 29
14 167 36.7 37 146 28.4 30 138 21.6 3l
15 152 28.1 32 164 36.3 40 140 23.5 39
18 147 27.0 28 140 24.3 31 135 21.7 26
17 144 25.8 32 140 25.1 31 135 20.7 31
18 156 32.5 37 127 18.4 29 130 19.5 22
18 153 29.5 34 144 24.9 10 131 18.8 30
20 142 25.2 30 138 22 .4 35 123 16.9 28
21 152 27.0 39 147 26.7 35 1581 29.8 35
22 141 22.8 kY 154 32.1 34 130 19.3 32
23 150 31.2 41 148 30.3 34 128 17.8 28
24 152 30.4 3 150 29.8 37 139 22.0 25
23 122 13.0 34 150 31.0 30 136 21l.4 20
26 156 31.9 42 139 22.1 25 149 29.0 34
27 152 21.8 40 145 24.6 31 139 22.6 31
28 156 30.8 36 147 27.7 35 130 19.4 28
29 151 27.3 40 121 4.7 37 133 20.3 31
30 148 28.5 40 148 27.7 27 138 20.8 33
3l 148 28.3 30 158 34.5 136 22.6 20
32 160 32.2 39 152 28.8 28 133 19.3 23
33 157 34.4 32 137 23.8 27 137 22.9 31
34 147 27.5 3l 145 27.4 26 132 19.¢ 19
35 148 25.3 34 181 33.9 28 137 21.5 29
36 148 27.2 35 157 33.0 26 137 21.3 33
37 151 28.1 32 147 27.2 35 130 18.9 29
38 153 28.0 39 145 27.4 3l 135 19.6 32
39 158 33.7 37 135 20.1 30 117 13.9 30
40 151 28.3 32 139 21.5 31 130 18.4 23
1 150 27.5 51 155 29.1 147 26.9 21
az 154 30.8 42 132 19.0 28 134 19.5 30
43 154 30.2 49 i54 29.2 33 135 21.8 31
44 154 30.4 53 144 24.8 3t 138 23.8 32
45 148 28.0 41 148 27.2 37 135 21.4 32
46 164 38.4 43 143 26.0 33 130 16.7 28
47 143 23.5 53 142 21.4 30 145 25.3 37
48 156 30.8 46 1z2 16.1 26 138 217 19
43 152 2.4 51 1y 12.3 28 120 14.1 23
5C 151 28.3 48 142 26.5 29 144 24.7 27
51 148 27.4 39 139 22.1 2z 116 13.2 30
5z 150 25.0 36 138 23.32 26 135 20.2 25
53 164 35.5 34 148 29.6 35 135 20.5 33
54 156 29.8 38 134 21.¢2 8 128 18.3 30
55 150 30.5 37 150 30.0 32 150 28.7 30
56 155 30.4 39 142 24.7 22 138 20.8 38
57 153 31.2 35 153 28.4 38 127 17.7 35
58 149 28.5 36 14% 21.7 29 137 20.8 30
< 157 29.2 37 147 27.2 31 122 15.4 29
a0 145 26.5 37 i5¢ 29.9 46 133 18.8 34
AVG 181.2 28.7 37.9 142.3 25.3 29.1 134.8 21.1 29.4
MAX 167.0 38.4 53.0 164.0 36.3 40.0 151.0 30.5 3.0
Mil 122.0 13.0 28.0 1114 12.3 3.0 116.C 13.2 19.0
7izs a5pos/ 60 51pos/60 33pos/60
BkD 23pos/B5* Opus /60 Opos/60

* Results suspect due to technique changes.
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Appendix (. Length Weight Hematocrit Data.

Late Coho Length
Lewis R. Brood '85
Fish # Length Weight
] 154 34.2
2 142 23.7
3 158 35.8
4 134 21.2
5 134 21,1
& 135 20.8
7 128 19.7
8 131 20.1
g 124 17.5
10 124 15.5
11 139 25.0
12 118 12.9
13 126 16.9
14 125 17.1
5 145 23.6
16 137 21.6
17 141 25.5
18 115 13.3
13 122 15.7
2C 115 13.9
21 152 32.3
22 144 25.8
23 166 42.2
24 158 34.8
25 134 21.8
26 145 25.9
27 145 26.9
23 125 17.5
29 115 14.3
30 120 15.0
3l 145 25.5
32 145 28.3
33 145 25.3
34 141 24.5
35 140 24.9
36 130 19.9
37 143 25.4
a8 148 27.3
39 113 12.7
a0 129 18.9
3} 147 27.2
4z 14] 24.5
4 135 18.4
24 iz4 16.5
45 150 3i.7
4k 132 20.5
a7 i28 i7.4
43 125 16.6
39 109 11.8
S0 123 18.7
51 145 24.4
5 140 23.7
] 130 18.1
54 133 19.5
35 196 18.6
36 131 20.7
57 138 21.7
] 122 16.2
tg 128 i8.2
£l 1i7 i3.5
V3 135 .4 21.7
MAX 1860 42.2
MIN 169.0 11.8
-
2D

Weight Hematocrit Analysis

Hemat .
39
34
38
34
44
38
37
37
35
38
34
29
3i

30
35
28

32
28
37

38
37
33
36
42
38
33

30
25
28
27
27
35
28
28
27
40
45
40
10
20
41
41
37
35
36
42
44
38
39

35

34

7

34

23

35.3
45.0
27.0
51pos/60

48pas/58*

Brood "85

Kalama
Length
152
166
148
172
157
136
154
143
180
158
152
165
161
151
160
135
180
170
145
145
130
158
160
160
155
148
146
158
137
149
160
180
180
157
140
150
143
141
147
148
138
148
150
153
143
152
154
156
161
151
172
154
164
142
1581
145
155
160
145
134
152.3
172.9
130.0

Weight

30.
35.
28.
4z.

33.

29.
24.
33.
34.
29.
38.
38.
28.
32.
20.
33.
42,
22,
25.
18.
31.
32.
33.
30,
26.
23.
33.
21,
27.
34.
33
31,
33.
2z,
25,
24,
24,
27.
28.
22.
29,
30.
31.
23.
28.
3L.
3L,
34.
28.
44.
28.
34.
23.
33.
28.
32.
33.
24.
21,
29.
44,
18.

3
5
4
[
9
6
4
0
0
4
2
3
4
4
6
4
8
3
3
5
4
4
9
4
4
9
2
4
2
.9
8
0
3
9
7
4
1
3
0
0
&
]
8
1
1
7
8
4
0
8
4
0
B
5
1
1
9
2
7
0
B

0

Hemat.
34
35
32
37
36
30
38
29
38
35
35
38
29
37
32
32
34
31
31
37
25
28
35
32
34
33
36
34
32
33
34
37
34
28
37
30
32
32
37
34
34
34
25
38
32
32
32
32
35
27
35
38
4]
32
39
26
37
40
29
35

33.5
41.0
25.0
4Zpos/60
20pos/58

* Results suspcct due to technigue changes.

Elokomin Brood "85
Weight

Length
130

b

Cii

131
143
134
142
147
127
131
135
130
130
125
155
141
124
145
i34
150
151
138
147
130
148
151
149
155
131
148
i48
126
125
136
140
158
182
129
139
157
142
143
142
147
135
137
150
148
130
142
156
151
147
148
150
i35
141
144
142
132
151
131
i41.1
162.0
124.0

20,

20.

21.
26.
28.
18.
20,
2z.
20,

19.
18.

34,
27.
18.
28.
23.
3z,
33.
24,

31.

21,
30.
36.
31.
36.
24.
33,
30,
2z,
19.
27
28.
40.
44.
24.
as.
37.
27,
27.
28.
27.
21.
20.
31.
29.
19,
25.
35.
30.
28.
30.
32.
24.
25.
30.
27.
zl.
33.
20.
27.
44,
18.

5
0
0
0
0
9
5
[
8
2
B
3
2
4
4
B
2
]
2
3
0
0
B
3
¢
0
2
0
3
.3
1
2
2
2
2
5
8
8
1
3
8
0
6
1
7
8
2
7
5
5
5
B
4
2
9
0
7
9
1
2
0

2
1

Hemat. Llength |Weight
44 132 18.

40
48
a5
44
a3
45
42
48
a7
33
31
33
32
38
40
as
39
37
40
4]
45
4]
46
48
49
48
45
49
43
35
29
33
35
40
3l
40
36
33
a7
43
28
32
40
38
40
32
4z
3a
38
38
39
38
35
37
41
38
35
40
40
39.6
49,0
29.0
Fpos/60
16pos/58*

Klickitat Brood "85

152
92
119
l44
149
142
142
139
139
128
129
139
146
138
125
135
128
B8
132
127
142
151
115
126
142
134
145
142
138
139
135
129
135
129
129
133
140
130
132
160
134
128
143
144
122
119
125
133
134
144
139
147
148
140
123
132
132
134
125
133.9
160.0
88.0

3l.
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[op e R e It w1 I EE IR VRN FUN S 41 ]

W ro
BN

oy

Hemat
4

35
47
46
41
42
48
47
41
38
39
41
41
39
41
35
38

27
35
36
36
3z
33
41
4]
45
36
37
37
36
41
38
48
38
40
37
42
46
41
3¢
35
41
46
42
40
40
41
43
45
42
44
39
47
44
44
45
45
44
46
40.5
48.0
27.0
B0pos/60
lpos/B0



Appendix C. Length Weight Hematocrit Data

Late Coho Length Weight Hematocrit Analysis
—————————————————— Hatchery ------------------

locky Reach Brood '85 Washougal Brood '85 Cowlitz Brood 85
Fish # Length MWeight Hemat. Length Weight Hemat. Length Weight Hemat.
{ 175 47.4 37 138 20.2 29 145 30.1 36
2 187 53.8 40 147 25,5 23 148 29.4 38

3 153 29.6 39 140 21.6 36 117 15.6
4 180 39.5 41 142 23.8 27 129 19.8 38
5 143 22.8 37 140 21.8 31 147 28.4 36
6 157 3.2 38 136 20.6 31 147 27.1 33
7 154 28.8 Z8 135 21.5 29 142 25.2 34
8 127 17.4 LH 135 189.8 33 137 23.4 31
9 195 61 40 142 21.5 30 122 14.3 38
10 128 16.6 38 114 1.1 27 145 25.8 37
11 203 65.8 40 159 32.4 35 125 17.9 32
12 178 49.4 43 156 30.2 30 155 33.5 37
13 174 37 39 149 27 24 140 28.3 38

14 172 39.5 47 156 31.5 40 137 24.8
15 1il 11.3 135 18.8 38 141 23.4 39
18 85 6.3 151 28.3 25 128 18.9 35
17 157 30 45 139 21.6 26 130 19.7 36
i8 140 24.3 42 148 25.8 24 137 23.2 36
18 141 22 42 155 29.4 27 i44 22.2 38
20 165 37.9 38 136 20.8 27 143 22.8 39
21 204 44.3 45 115 13.1 25 141 24.3 33
22 174 41.3 45 139 22 31 141 24.5 43
23 106 8.9 40 132 18.7 24 154 30.8 35
24 191 54.2 49 140 21.4 33 135 20.7 38
25 191 57.5 44 133 18.5 32 132 21.9 36
26 159 34.8 44 122 15.1 29 143 24,1 34
27 145 23.3 43 147 25.5 24 137 22 38
28 154 26.5 34 125 18.7 30 147 29.5 37
29 147 26.8 46 136 20 34 179 17.5 39
30 140 21 37 127 6.1 25 132 18.5 32

a1 128 18 37 132 18 30 150 29.7
12 185 52.8 a7 149 28 25 131 2i.9 39
33 160 32.8 44 140 21.8 z3 135 21 38
34 160 35.8 38 139 2z.9 23 134 21.5 az
35 158 31.5 44 142 25.1 35 140 25.7 32
36 140 27.4 32 139 21.7 33 145 24.7 34
a7 149 2%.5 48 147 er7.2 23 145 24.6 38
38 140 22 37 148 25 37 124 14.9 35
30 125 16.5 39 132 i7.2 33 140 23.1 39
40 114 11 42 136 19.7 34 154 30.7 34
41 155 32.2 42 133 20.2 z4 152 331 36
4z 160 35.9 44 137 20.7 28 161 37.2 30
43 169 40.2 45 137 19.3 25 146 25.4 34
44 192 55.6 52 130 17.7 24 147 25.4 34
45 155 25.5 ap 149 26.2 28 136 22.4 35
48 135 20.8 23 134 18.8 23 119 15.4 35
47 133 24.8 50 139 21.3 28 139 22.5 35
48 144 24.7 45 135 18.4 31 109 10.7 37
48 138 22.2 4] 12¢ 16.8 33 132 2l.1 a7
50 120 13 43 140 21.8 29 130 18.8 38

51 182 52.1 48 136 20.1 31 134 19.4
52 179 47.9 51 146 25.5 32 141 26.6 36
53 175 41.9 45 135 19.7 2l 140 25.1 38
54 174 42.9 44 155 31.3 40 154 30.4 41
55 162z 32.8 38 138 21.4 37 156 31.8 42
56 152 25.6 4] 155 29 3z 143 25.1 30
57 156 2r.1 45 141 21.9 30 138 2l 32
5% 143 20.8 38 140 21 40 137 22.2 39
58 151 23.7 a9 137 20.7 dg 131 18.5 42
&0 120 14,2 36 121 1z2.8 35 122 15.8 33
AVG 155.0 31.8 41.6 139.0 21. 29.8 138.6 23.6 36.2
MAX 204.0 55.8 52.0 159.0 32.4 42,0 181.0 7.2 43.0
MIN 95.0 5.3 é8.0 114.0 111 21.0 109.0 0.7 30.0
£IBS 10pos/60 S4pos/59 52pos/60
BKD 1pos/60 Opos/60 lpos/ 60

* Results suspect due to technique changes.
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APPENDI X D

Appendix D contains the D sease Preval ence Summary Report for
cal endar year 1987. Pathogens and causes of [oss are categorized
by; Bacterial, OQher, Parasite and Viral. Loss to each pathogen

or cause is totaled per month with Lower Colunbia (LCol) and
Upper Col unbia (UCol) stations divided.

Abbr evi ati ons:

BHS - Bacterial Henorrhagic Septicem a
ERM - Enteric Rednouth

Dl



Disease Category: Bacterial
Agent: Bacterial Gill Dis

Basin Location

t.Cal

Month: September 1987
ELokomin

Month: April 1987

Lyon®s Ferry

WDF PROGRAM QCO,
DISEASE PREVALENCE SUMMARY
March 17, 1989

Size Flow Density
Species Stock Brood Fish/Lb Index Index
Fall Chinook ELokomin A -0- -cl- -0-

Fall Chinook Lyon's Ferry 86 178. 0.72 0.12

D2

Page: 1
Number %
LOSS LOSS
859 -0-
14886 1.23
14886



Disease Category:

Agent: BHS

Bacterial

WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY
March 17, 1989

Brood Fish/Lb

Size

Flow Density

Page:

Number
LOSS

2

%
LOSS

Month: April

Month: May

Month: June

Month: July

Month: August

Month: September

1987
Lower Kalama
Lower Kalama

1987

Cowlitz
KLickitat
Lower Kalama
Lower Kalama

1987
Cowl 1tz

1987
Cowlitz
Cowlitz
Klickitat
Washougal

1987

Kalama Falls
Klickitat
Washougal

1987
Kalama Falls
Klickitat

Early Coho
Fall Chinook

KaLama Falls
Kalama Falls

Spring Chinook Cowlitz
Spring Chinook Klickitst

Early Coho
Fall Chinook

Kalama Falls
Kalamaa Falls

Spring Chinook Cowlitz

Fall Chinook

Cowlitz

Spring Chinook Cowlitz
Spring Chinook Klickitat

Fall Chinook

Washougal

86
86

86
86
86
86

86

86
86
86
86

Spring Chinook Kalama Falls 86
Spring Chinook Klickitat

Fall Chinook

Washougal

Spring Chinook Kalama Falls
Spring Chinook KLickitat

D3

86
86

86
86

Index Index
350. 0.709 0.0665
162. 0.858  0.0606
59. -0. -0.
62. -0. -0.
250. 0.736 0.0534
92. 1.522 0.0911
45. 0.364 0.0438
39. 0.302 0.0364
27. 0.328 0.0397
31. 1.34 0.0556
50. 1.24 0.0506
35. 1.079 0.1124
20. 1.842 0.0764
49. 1.22 0.0497
25. 1.106 0.1397
18. 1.663  0.0813

43862
1050
567
2286

47765

18840

18840

13896

7648

175

450

22169

1465

160

1b20

3245

260

1005

1265

0.1
0.04

1.76
0.16
0.09
0.07

2.89

2.97

1.2
0.03
0.12

0.47
0.03
0.45

0.08
0.16



WDF PROGRAM PCO1
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 3
Disease Category: Bacterial
Agent: Bacterial Kidney Dis
Size FLow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss Loss
LCol
Month: February 1987
Cowlitz Spring Chinook Cowlitz 85 9. -0. -0. 383 0.06
Klickitat Late Coho Elokomin 85 22. 2.127 0.1724 3800 0.27
Lewis River Late Coho Lewis River 85 24. 4.677 0.3015 2 E-5
Month: March 1987
Cowlitz Spring Chinook Cowlitz 85 7.6 -0. -0. 3046 0.48
Klickitat Spring Chinook Klickitat 86 120. 1.102  0.1095 450 0.07
Lewis River Late Coho Lewis River 85 24. 2.588 0.1949 1060 0.02
4556
Month: April 1987
KLickitat Spring Chinook KLickitat 86 89. 0.692 0.0686 1450 0.23
1450
Month: May 1987
Klickitat Spring Chinook Klickitat 86 62. -D- -0. 1380 0.22
1380
Month: June 1987
Klickitat Spring Chinook Klickitat 86 45. 0.942 0.0448 1760 0.28
Lewis River Spring Chinook Lewis River 86 56. 0.728  0.0369 1288 0.22
Speelyai Spring Chinook Kalam Falls 86 50. 0.71 0.036 250 0.14
Washougal Fall Chinook Washougal 86 78. 0.942  0.0384 120 0.03
3418
Month: July 1987
Klickitat Spring Chinook KLickitat 86 31. 1.34 0.0556 560 0.09
Lewis River Spring Chinook Lewis River 86 34. 0.843 0.0534 930 0.16
Speelyai Spring Chinook Kalama Falls 86 36. 0.67 0.0431 320 0.18
Washougal Fall Chinook Washougal 86 50. 1.24 0.0506 150 0.04
1960
Month: August 1987
KLickitat Spring Chinook KLickitat 86 20. 1.842 0.0764 525 0.09
KLickitat Spring Chinook KLickitat A -0. -0. -0. b 0.9
Lewis River Spring Chinook Lewis River 86 28. 0.91  0.0593 34 E.2
565
Month: September 1987
KLickitat Spring Chinook KLickitat 86 18. 1.663  0.0813 425 0.07
Lewis River Spring Chinook Lewis River 86 21. 1.167 0.0739 185 0.03
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Month: October
Month: November
Month: December
uco1

Month: February
Month: March

Month: April

Month: May

1987
Klickitat
Klickitat
Lewis River

1987
Klickitat
Klickitat
Lewis River
Lewis River
Lewis River

1987
Klickitat
Klickirat
Lewis River
Lewis River

1987
Lyon®s Ferry
Lyon™s Ferry

1987
Wells Spawning

1987

Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Wells Spawning

1987

Lyon®s Ferry
Lyon®s Ferry
Lyon"s Ferry
Lyon*s Ferry
Wells Spawning

WDF PROGRAM PCO1

DISEASE PREVALENCE SUMMARY
March 17,

Late Coho
Spring Chinook
Spring Chinook

Late Coho
Spring Chinook
Early Coho
tare Coho
Spring Chinook

Late Coho
Spring Chinook
Late Coho
Spring Chinook

Fall Chinook
Fall Chinook

Summer Chinook

Fall Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Spring Chinook
Summer Chinook

Fall Chinook
Fall Chinook
Fall Chinook
Spring Chinook
Summer  Chinook

1989

Cowlitz
Klickitat
Lewis River

Cowlitz
Klickitat
Lewis River
Lewis River
Lewis River

Cowlitz
Klickitat
Lewis River
Lewis River

Lyon®"s Ferry
Lyon®s Ferry

Wells

Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Tucannon
Wells

Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Tucannon
Wells

D5

86
86
86

86
86

86

86
86

86

85
85

86

85
85
85
55
86
86

56
86
36
56
56

-0.

-0.

33.
Ib.
19.

25.

12.

22.
11.

12.

10.
ID.

230.

87.
200.

71.
48.
104.
62.
100.

© o 4 ©

1.783
1.598
1.229

2.192
1.759

-0.
1.608

2.384
1.966
-0.

1.497

0.429
0.416

0.796

.698
.529
.603
.624
.617
.903

O O O O O o

.742
.483
.583
.249
.194

» O O O O

0.3003
0.0921
0.0778

0.3692
0.1013

-0.
0.1018

0.4024
0.1133
-0.

0.0986

0.0408
0.0624

0.1289

0.1163
0.0882
0.0574

0.104
0.1105
0.1464

0.0742
0.0241
0.0583
0.0249
0.1934

Page: 4

610

445 0.03
405 0.07
1787 0.31

2637

3328 0.21
560 0.09
8 7.27
10 0.39
1502 0.27

5408

8050 0.52
310 0.05
100 -0.
360 0.07

8820

1000 0.65
434 0.28

1434

2821 0.19

9 0.02
85 0.05
176 0.11
48 0.13
16 E-2
102 E-2

436

2 E-3
2 E-4
13 E-2
156 0.01



Month:

Month:

Month:

Month:

Month:

Month:

Month:

June

July

August

September

October

November

December

1987

Lyon®s Ferry
Lyon®s Ferry
Ringold

Rocky Reach
Wells Spawning

1987
Lyon®s Ferry
Wells Spawning

1987

Lyon"s Ferry
Lyon®s Ferry
Wells Spawning

1987
Wells Spawning

1987

Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
wells Spawning

1987

Lyon®s Ferry
Lyon®s Ferry
Tucannon

Wells Spawning

1987

Lyon®s Ferry
Lyon®s Ferry
Wells Spawning

WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY
March 17, 1989

Fall Chinook
Spring Chinook

Lyon®s Ferry
Tucannon

Spring Chinook Wind River

Fall Chinook

Wells

Summer Chinook Wells

Spring Chinook
Summer Chinook

Spring Chinook
Spring Chinook
Summer  Chinook

Summer Chinook

Fall Chinook
Fall Chinook
Spring Chinook
Summer

Fall Chinook
Fall Chinook
Spring Chinook
Summer  Chinook

Fall Chinook
Fall Chinook
Summer Chinook

Tucannon
Wells

Tucannon
Tucannon
Wells

Wells

Lyon®s Ferry
Lyon®s Ferry
Tucannon

Chinook Wells

Lyon®s Ferry
Lyon®s Ferry
Tucannon
Wells

Lyon"s Ferry
Lyon"s Ferry
Wells

D6

86
86
86
86
86

86
86

86

86

86

86
86
a6
86

86
86
86
86

86
86
86

-0.

77.
44.
60.
85.
70.

30.
68.

22.

38.

24.

21.
23.

12.

17.

Ib.

19.
10.

15.

15.

12.

0.547 0.0821
1.029  0.1029
-0. -0.
0.732  0.1977
0.637  0.1031
0.401 0.0401
0.69 0.069
0.514  0.0514
-0. -0.
-0 -0
1.063 0.0716
0.538  0.0806
0.602  0.0903
0.572  0.0743
1.729  0.1144
0.65 0.0975
0.668  0.1003
-0. -0.
1.898  0.1256
0.669  0.1003
0.706  0.1059
2.094  0.1385

16
113
121

255

5

0.01
0.24
0.12
0.26

0.26
0.07

0.02

E-3
E-2
0.07
0.03

0.07
0.07
0.02
0.22

0.4
0.41
E-3



WDF PROGRAM 0COI

DISEASE PREVALENCE SUMMARY
March 17, 1989

Disease Category: Bacterial
Agent: Columnaris

Size Flow Density

Basin Location Species Stock Brood Fish/Lb Index Index
LCol
Month: August 1987

Washougal Late Coho Washougal 86 96. 3.055 0.0686
Month: November 1987

Lewis River Early Coho Lewis River A -0. -0. -0.

Lewis River Late Coho Lewis River A -0. -0. -0.
uco1l
Month: July 1987

Rocky Reach Early Coho Kalam Falls 86 57. 0.533 0.0643

D7

Page: 6

Number %

LOSS  LOSS
3423 0.1
3423
7 6.36
7 0.28
14
495 0.11
495



Disease Category:

Bacterial

Agent: Cold Water Disease

Basin

LCOL

Month: February
Month: March

Month: April

Month: May

Location

1987
Cowlitz
CowLit
Grays River
Grays River
Grays River
Grays River
Klickitat
Lewis River
Lewis River
Washougal

1987
Cowlitz
CowLitz
Grays River
Grays River
Grays River
Grays River
Grays River
Klickitat
Lewis River
Lewis River
Lower Kalama
Speelyai

1987
Cowlitz
Elokomin
Grays River
Grays River
Klickitat
Lewis River
Lewis River

1987
Elokomin
Kalama Falls
Klickitat
Lewis River
Lewis River
Washougal

WDF PROGRAM PCO1
DISEASE PREVALENCE SUMMARY
March 17, 1989

Species

Late Coho
Spring Chinook
Early Coho
Early Coho
Early Coho

Fall Chinook
Fall Chinook
Late Coho
Spring Chinook
Early Coho

Late Coho
Spring Chinook
Early Coho
Early Coho
Fall Chinook
Fall Chinook
Fall Chinook
Late Coho
Late Coho
Late Coho
Early Coho
Early Coho

Late Coho
Late Coho
Early Caho
Early Coho
Late Coho
Late Coho
Late Coho

Late Coho
Late Coho
Late Coho
tare Coho
Late Coho
late Coho

Stock

Cowlitz
Cowlitz

Grays River
Grays River
Washougal
Grays River
Priest Rapids
Lewis River
Lewis River
Washougal

Cowlitz
Cowlitz
Grays
Grays
Grays
Skamakowa
Washougal
Cowlitz
Lewis

River
River
River

River
River

Falls
River

Lewis
Kalama
Lewis

Cowl i tz
Kalama
Grays

Grays

Cowlitz
Lewis River
River

Falls
River
River

Lewis

Kalama Falls
Kalama Falls
Cowlitz

Lewis River
Lewis River
Washougal

D3

Brood Fish/Lb

a5
ab
a5
a6
a6
86
86
86
a5
a6
86
a6

85
86
85
86
a6
a5
86

a6
86
a6
a5

86

Size

25.
9.
22.
632.
604.

283.

500. -

24.
10.5
718.

22.
7.6

340.
231.
264.
668.
462.
24.

970. -

450.

390. -

19.
609.
14.5
173.
302.

17.
476.

311.
338.
106.
17.
223.
299.

Flow Density

index

1.071
2.185
2.023
1.298
3.177
1.206

1,548
1.809
0-0

3.173
1.374
2.057

Index

-0.

0.0697
0.1244
0.0879
0.0628
-0.

0.3015
0.0999
-0.

-0-

0.0596
0.0743
0.0478
0.0723
0.0743
0.1026
0.1949
-0.

0.0123

-0.

0.0803
0.0707
0.1152
0.1285
0.2392
0.1138

0.2321
0.1885

0.2257
0.1889
0.0729

page: 7

Number %

Loss toss

14706 0.3
287 0.04
ar2 0.2

2509 0.17
783 0.11
ar2 0.2

3900 0.11

1118 0.02
634 0.09

25500 2.1

51181

0.71
0.36
0.32
2460 0.31
387 0.07
0.15

315 0.03
14040 0.85
0.04
3235 0.07
812 0.14
0.62

0.76
0.92
1704 0.4
552 0.07
0.87
120 E-3
0.05

11110
7515 1.33
1700 0.11

a4 E-3

16772 0.4

104220 2.83

141401

2.05



WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY

Marhc 17, 189 page: a
Month: June 1987
Kalama Falls Late Coho Kalama Falls 86 207. 0.766  0.0792 2035 0.19
Klickitar Late Coho Cowlitz 86 144. 0.853 0.108 750 0.05
Lewis River Late Coho Lewis River 86 138. 1.189 0.0616 15567 0.42
Lewis River Spring Chinook Lewis River 86 56. 0.728  0.0369 43 E-2
Washougal Late Coho Washougal 86 192. 1.386  0.0473 23600 0.7
41995
Month: July 1987
Klickitat Late Coho Cowlitz 86 95. 1.166 0.1458 970 0.06
Lewis River Late Coho Lewis River 86 100. 1.137 0.0711 2241 0.06
3211
Month: August 1987
Grays River Early Coho Grays River 86 54. -0. .0- 794 0.11
Klickitat Late Coho Cowlitz 86 67. 1.451  0.1832 620 0.04
Lewis River Late Coho Lewis River 8b 72. 1.423  0.0891 208 E-Z
Lewis River Late Coho Lewis River 86 72. 1.423 0.0891 208 E-2
1830
Month: September 1987
Grays River Early Coho Grays River 86 42. 1.488 0.0493 1484 0.2
Klickitat Late Coho Cowlitz 86 45. 1.783 0.2476 4950 0.32
Lewis River Late Coho Lewis River 86 65. 1.488 0.0997 1140 0.03
7574
Month: October 1987
Cowlitz Late Coho Cowlitz 86 39. 1.94 0.2337 29143 0.56
Grays River Early Coho Grays River 8 6 36. 2.236  0.0547 768 0.1
Klickitat Late Coho cowlitz 86 33. 1.783 0.3003 1770 0.11
Lewis River tare Coho Lewis River 86 50. 1.429 0.1151 2590 0.07
Lewis River Spring Chinook Lewis River 86 19. 1.229  0.0778 la  E-3
34289
Month: November 1987
Cowlitz Late Coho Cowlitz 86 34. 2.223 0.2678 4789 0.09
Grays River Early Caho Grays River 86 32. 1.339 0.0538 320 0.04
Klickitat Late Coho Cowlitz 86 25. 2.192 0.3692 2304 0.15
Lewis River Late Coho Lewis River a6 45. 1.387 0.1105 4276 0.11
11689
Month: December 1987
Grays River Early Coho Grays River 86 30. 1.618  0.0615 52 E-2
skickitat Late Coho Cowlitz 86 22. 2.384 0.4024 1550 0.1
Klickitat Spring Chinook Klickitat 86 1. 1.966 0.1133 155 0.03
Lewis River Late Coho Lewis River 86 38. 1.375 0.1191 1984 0.05
3651
uco1

D9



Month:

Month:

Month:

Month:

Month:

Month:

Month:

January

February

March

May

June

July

September

1987
Rocky

1987
Rocky

1987
Rocky

1987
Rocky
Wells

1987
Wells

1987
Wells

1987
Rocky

Reach

Reach

Reach

Reach
Spawning

Spawning

Spawning

Reach

WOF PROGRAM QCOl

OISEASE PREVALENCE SUMMARY

March 17, 1989

Late Coho

Early Coho

Early Coho

Early Coho
Summer Chinook

Summer Chinook

Summer Chinook

Early Coho

Rock™ Reach

Kalama Falls

Kalama Falls

Kalama Falls
Wells

Wells

Wells

Kalama Falls

DIO

85

86

86

86
86

86

86

86

18.

428.

285.

123.
100.

70.

68.

1.078 0.1494
0.943 0.2
0.604  0.1282
0.789  0.1664
1.194  0.1934
0.637 0.1031
0.69 0.069
1.058 0.1244

5500

5500

2131

2131

600

600

0.19
E-3

0.07

0.26

9



Disease Category: Bacterial
Agent: Enteric Redmouth Dis

Basin

Lcol

Month: February
Month: March
Month: August
Month: September
Month: October
uco1

Month: April

Month: May

Month: June

Location

1987
Elokomin
Elokomin

1987
Elokomin

1987
Cowlitz
Cowlitz

1987
Cowlitz
Cowlitz
Lewis River

1987
Cowlitz
Lewis River

1987

Lyon*
Lyon*
Lyon*
Lyon*
Lyon*

Ferry
Ferry
Ferry
Ferry
Ferry

n n nu nu n

1987

Lyon*s
Lyon*s
Lyon*s

Ferry
Ferry
Ferry

1987

Lyon®s Ferry

WDF PROGRAM PCO1
DISEASE PREVALENCE SUMMARY

March 17, 1989
Species Stock
Fall  Chinook ELokomin
Fall  Chinook Skamakowa
Fall Chinook ELokomin
Fall Chinook Cowlitz
Spring Chinook Cowlitz
Fall Chinook Cowlitz
Spring Chinook Cowlitz

Spring Chinook

Spring Chinook
Spring Chinook

Fall
Fall
Fall
Fall
Fall

Chinook
Chinook
Chinook
Chinook
Chinook

Fall
Fall
Fall

Chinook
Chinook
Chinook

Fall Chinook

Lewis River

Cowlitz
Lewis River

Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
yon's Ferry

Lyon®s Ferry
Lyon®s Ferry
Lyon™s Ferry

Lyon®s Ferry
DII

Brood Fish/Lb

86
86

86

86
86

86
86
86

a5
ab
ab
a5
86

86
86
86

86

Size

456.
347.

300.

27.
26.

14.
20.
21.

15.

19.

178.

104.
48.
71.

7.

D O g ©

Flow Density

Index Index
1.653 0.1128
1.533  0.1096
0.867 0.1253
0.801 0.0965
0.281 0.1031
1.299  0.1565
0.375  0.0453
1.167 0.0739
0.496 0.06
1.229 0.0778
0.624 0.104

. 0.529 0.0882
0.698 0.1163
0.603 0.0574
0.72 0.12
0.583  0.0583
0.483  0.0241
0.742 0.0742
0.547 0.0821

Page:

Number
LOSS

50
10

60

560

560

5886

3534

9420

1813

12146

81

14040

1609

101

1710

—_ O w

39
40

92

10

%
LOSS

E-3
E-3

0.02

0.61
0.56

0.19
1.97
0.01

0.26
0.02

E-2
E-3
0.03
E-3

E-3
E-3
E-3



Month:

Month:

Month:

Month:

Month:

JuLy

August

September

November

December

Lyon®s

1987
Lyon®s
Lyon®s

1987
Lyon®s

1987
Lyon®s

1987
Lyon®s
Lyon®s

1987
Lyon®s
Lyon®s

Ferry

Ferry
Ferry

Ferry

Ferry

Ferry
Ferry

Ferry
Ferry

WOF PROGRAM QCOI

DISEASE PREVALENCE SUMMARY
March 17, 1989

Spring Chinook Tucannon

Fall

Spring Chinook

Fall

Fall

Fall
Fall

Fall
Fall

Chinook

Chinook

Chinook

Chinook
Chinook

Chinook
Chinook

Lyon®s

FWT).

Tucannon

Lyon®s

Lyon®s

Lyon®s
Lyon®s

Lyon®s
Lyon®s

Ferry

Ferry

Ferry
Ferry

Ferry
Ferry

bl2

86

86
86

86

86

86
86

86
86

44. 1.029 0.1029

52.
30.

0.711
0.401

' 0.1066
0.0401

41. 0.575 0.0863

28.

19.

16.

16.
15.

0.531

0.668
0.65

0.706
0.669

0.0797

0.1003
0.0975

0.1059
0.1003

page:

1

E-4
E-3

E-4

E-3

E-3
E-3

0.02
0.01



Disease Category: Bacterial

Agent: Furnuculosis

Basin

LcoL

Month: February
Month: June
Month: July

Month: August

Month: September
Month: October
Month: November

Location

1987
Lewis River

1987
ELokomin
Kalama Falls
Lower Kalama

1987
ELokomin
Kalama Falls
Lower Kalama
Washougal

1987
Elokomin
Kalama Falls
Klickitat
Lewis
Lewis
Lewis River
Lower Kalama
Washougal

River
River

1987
Elokomin
Lewis River
Lewis River
Lower Kalama
Washougal

1987
Lewis
Lewis

River
River

1987
Lewis
Lewis

River
River

WOF PROGRAM QCCOl

OISEASE PREVALENCE SUMMARY

March 17, 1989

Species

Late Coho

Late Coho
Spring Chinook
Early Coho

Late COhO
Late Coho
Early Coho
Late Coho

Late Coho
Late Coho
Spring Chinook
Late Coho
Late Coho
Spring Chinook
Early Coho
Late Coho

Late Coho

Late Coho
Spring Chinook
Early Coho
Late Coho

Late Coho
Spring Chinook

Early Coho
Late Coho

Stock

Lewis River

ELokomin
Kalama Falls
Kalam Falls

ELokomin
Kalama Falls
Kalama Falls
Washougal

Elokomin
Kalama Falls
Klickitat
Lewis River
Lewis River
Lewis River
Kalama Falls
Washougal

Elokomin
Lewis River
Lewis River
Kalama Falls
Washougal

Lewis River
Lewis River

Lewis River
Lewis River
D13

85

86
86
86

86
86
86
86

86
86

86
86
86
86
86

86
86
86
86
86

86
86

86

Size

Brood Fish/Lb

24.

209.
64.
173.

141.
131.
151.
138.

79.
80.

72.
72.
28.
113.
96.

70.
b5.
21.
98.
74.

50.
19.

45.

FLow Density

Index

4.677

1.421
0.679
0.799

0.732
0.933
0.373

1.77

1.126
-0.
1.423
1.423
0.91
0.449
3.055

0.945
1.488
1.167
0.829

2.08

1.429
1.229

1.387

Index

0.3015

0.1066
0.1019
0.0695

0.0573
0.0884
0.0326
0.0604

0.1173
-0.
0.0891
0.0891
0.0593
0.039
0.0686

0.052
0.0997
0.0739
0.0319
0.0818

0.1151
0.0778

0.1105

Page:

Number
LOSS

3462
645
1122

5229

4907
1300

6207

44
4445

12

%
LOSS

E-4

0.15
0.06
0.15
0.25

0.45
E-3
0.15
E-4
E-4
E-3
0.01
0.3

0.03

E-3
0.06
0.08

0.13
0.23

40.
0.11



WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 13
Lewis River Late Coho Lewis River A -0. -0. -0. 20 0.79
Lewis River Spring Chinook Lewis River 86 12. 1.608 0.1018 919 0.16
5428
Month: December 1987
Lewis River Late Coho Lewis River 86 38. 1.375 0.1191 223 E-2
Lewis River Late Coho Lewis River A -0. -0- -0. 150 -0.
Lewis River Spring Chinook Lewis River 86 12. 1.497  0.0986 196 0.04
Washougal Fall. Chinook Washougal A -0- -0- -0- 24 0.42
593
uco1
Month: April 1987
Lyon"s Ferry Falll Chinook Lyon®"s Ferry 85 7. 0.529 0.0882 2 E-3
2

D14



Disease Category: Other

Agent: blank egg

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
March 17, 1989

Size Flow Density
Species Stock Brood Fish/Lb Index  Index

Month: December

1987
Grays River

Early Coho Big Creek E -0. -0. -0.

D15

Page: 14
Number %
lLoss Loss
461000 24.7
461000



Disease Category: Other

Agent: Coagulated Yolk
Basin Location
Lcol
Month: February 1987
Elokomin
Kalam Falls
Klickitat
Month: March 1987
Lewis River
Month: April 1987
Grays River
Lewis River
UCol
Month: February 1987
Rocky Reach
Wells Spawning
Month: March 1987
Rocky Reach
Wells Spawning
Month: April 1987
Wells Spawning
Month: December 1987
Wells Spawning
Wells Spawning

WDF PROGRAM

"Xo01

DISEASE PREVALENCE SUMMARY

March 17, 1989
Species Stock
Fall Chinook Elokamin

Fall Chinook
Fall Chinook

Late Coho

Fall Chinook
Late Coho

Fall Chinook

Summer Chinook

Fail Chinook

Summer Chinook

Summer Chinook

Spring Chinook
Summer Chinook

Kalama Falls

86
86

Priest Rapids 86

Lewis

Washougal
Lewis

Wells
Wells

Wells
Wells

Wells

Leavenworth
Wells

D16

River

River

86

86
86

86
86

86
86

86

87
87

Size

Flow Density

Brood Fish/Lb Index

Index

page:

Number
LOSS

15

456.
775.
500.

970.

252.
476.

556.
450.

340.
230.

200.

240.
830.

1.653
0.68
-0-

1.438
1.206

0.848

0.59
0.796

0.903

0.797
0.69

0.1128
0.0708
-0-

0.0383
0.1138

0.1272

0.1252
0.1289

0.1464

0.1884
0.1632

2667
1376
3900

7943

2176
201

2377

14305
11200

25505

780

2720

70

70

1587
875

0.12
0.03
0.11

E-2

0.17
E-3

2.57
0.63

0.15
0.19

E-3

1.34
0.29



WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 16
Disease Category: Other
Agent: Dropout
Size FLOW Density  Number %
Basin Location Speci es Stock Brood Fish/Lb Index Index Loss LOSS
LCal
Month: July 1987
Cowlitz Spring Chinook Cowlitz 86 27. 0.328 0.0397 382 0.06
382
Month: August 1987
Cowlitz Late Coho Cowlitz 86 67. 1.524  0.1836 60 E-3
60
uco1l
Month: July 1987
Lyon®s Ferry Fall Chinook Lyon®s Ferry 86 52. 0.711 0.1066 1052 0.25
Wells Spawning Summer Chinook Wells 86 68. 0.69 0.069 5900 1.5
Month: August 1987
Lyonls Ferry Fall Chinook Lyon®s Ferry a6 41. 0.575 0.0863 522 0.15
Rocky Reach Early Coho Kalama Falls 86 45, 0.617 0.0752 638 0.14
Wells Spawning Summer Chinook Wells 86 38. -0. -0. 755 0.19
1915
Month: September 1987
Lyon®s Ferry Fall Chinook Lyon®s Ferry 86 27. 0.455  0.0683 10 E.3
Lyon®"s Ferry Fall Chinook Lyon®"s Ferry 86 28. 0.531 0.0797 338 0.19
Wells Spawning  Summer Chinook Wells 86 24. 1.063 0.0716 25  E-2
373
Month: October 1987
Lyon®s Ferry Fall Chinook Lyon®s Ferry 86 21. 0.538 0.0806 45 0.02
Lyon*"s Ferry Fall Chinook Lyon*"s Ferry a6 23. 0.602 0.0903 150 0.09
Lyon®s Ferry Spring Chinook Tucannon 86 12. 0.572 0.0743 38 0.02
Wells Spawning  Summer Chinook Wells 86 17. 1.729 0.1144 34  E-2
267
Month: November 1987
Lyon®"s Ferry Fall Chinook Lyon®"s Ferry 86 19. 0.668 0.1003 42 0.02
Wells Spawning  Summer Chinook Wells 86 15. 1.898 0.1256 21 E-2
63
Month: December 1987
wells Spawning  Summer Chinook Wells 86 12. 2.094 0.1385 80 0.02
80

D17



WOF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY
Nexdh 17, 1989 page: 17
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WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY

March 17, 1989 page: 18
Disease Category: Other
Agent: Predation
size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lcol
Month: February 1987
KLickitat Late Coho Elikomin ab 22. 2.127 0.1724 15200 1.09
Washougal Early Coho Washougal a5 25.5 2.373 0.073 510 0.29
Washougal Late Coho Washougal ab 26. 1.572  0.0483 1785 0.35
Washougal Late Coho Washougal ab 25. 2.407 0.057 4250 0.16
21745
Month: March 1987
Lower Kalama Early Coho Kalama Fells ab 16. 1.711 0.1368 200 0.04
Washougal Late Coho Cowlitz 85 23. 0.331 0.0102 a5 0.37
Washougal Late Coho Washougal ab 22. 2.081 0.0639 1280 0.26
Washougal Late Coho Washougal 85 22. 2.505 0.5935 4250 0.16
5815
Month: June 1987
Washaugal Fall Chinook Washougal 86 82. 3.017 0.0536 8580 0.15
8580
Month: July 1987
Grays River Early Coho Grays River a6 70. 1.073  0.0359 232 0.03
232
Month: September 1987
KLickitat Late Coho Cowlitz 86 45. 1.783 0.2476 750 0.05
Klickitat Spring Chinook Klickitat 86 18. 1.663  0.0813 395 0.06
1145
Month: October 1987
Klickitat Late Coho Cowlitz 86 33. 1.783  0.3003 745 0.05
Klickitat Spring Chinook KLickitat 86 16. 1.598 0.0921 595 0.1
1340
Month: November 1987
Klixkitat Late Coho Cowlitz 86 25. 2.192  0.3692 768 0.05
KLickitat Spring Chinook KLickitat 86 13. 1.759  0.1013 440 0.07
1208
Month: December 1987
Kalama Falls Spring Chinook Kalama Falls 86 14. 1.761  0.0942 3000 0.98
Klickitat Late Coho Cowlit 86 22. 2.384 .0.4024 1450 0.09
KLickitat Spring Chinook KLickitat 86 11. 1.966 0.1133 310 0.05
Lower Kalama Early Coho Kalama Falls 86 44_. 1.52  0.0561 200 0.03
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ucol

Month: February

Month:

Month:

Month:

Month:

Month:

Month:

Month:

March

April

August

September

October

November

December

1987
Ringold

1987
Ringold

1987
Wells Spawning

1987
Wells Spawning

1987
Ringold

1987
Ringold

1987
Ringold

1987

Ringold

Wells Spawning
Wells Spawning

WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY
March 17, 1989

Fall Chinook

Fall Chinook

Priest Rapids

Priest Rapids

Summer Chinook Wells

Summer Chinook Wells

Spring Chinook Wind River

Spring Chinook Wind River

Spring Chinook Wind River

Spring Chinook Wind River
Spring Chinook Leavenworth

Summer Chinook Wells

D20

a5

a5

86

86

86

86

86

86
87
86

0.0164

0.0132

0.1464

0.003

0.0034

0.0049

0.005
0.1884
0.1385

page: 19
4506 0.39
4506

70000 6.36
70000
5 E-4
5
12 E-3
12
4665 0.47
10000 1.03
10000
10000 1.04
10000 1.05
a5 0.07
5 E-3
10090



Disease Category: Other

Agent:

Basin

LCOL

Month:

Month:

Month:

UCol

Month:

Month:

Month:

Month:

Month:

Eye picking

June

July

August

July

August

September

October

November

Location

1987
Grays River

1987
Grays River

1987
Grays River

1987
Lyon®s Ferry
Wells Spawning

1987
Lyon®s Ferry
Wells Spewing

1987

Lyon®s Ferry
Lyon®s Ferry
Wells Spawning

1987

Lyon®"s Ferry
lyon"s Ferry
Wells Spawning

1987

Lyon"s Ferry
Lyon®s Ferry
Tucannon

Wells Spawning

WDF PROGRAM QC

March 17, 1989

Species Stock
Early Coho Grays
Early Coho Grays
Early Coho Grays
Fall Chinook Lyon®s
Summer Chinook Wells
Fall Chinook Lyon*®s

Summer Chinook Wells

Fall Chinook Lyon*s
Fail Chinwk lyon*s
Summer Chinook Wells

Fall Chinook Lyon*s
Fall Chinook Lyon®s

Summer Chinook Wells

Fall

Chinook
Fall Chinook

Lyon"s

Spring Chinook Tucannon
Summer Chinook Wells

0,

River

River

River

Ferry

Ferry

Ferry
Ferry

Ferry
Ferry

Ferry
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DISEASE PREVALENCE SUMMARY

Brood Fish/Lb

a6

86

86

86
86
86

86
86
86

a6

Lyon®"s Ferry 86

86
86

Size

88. 0.911

70. 1.073

54. -0.

52. 0.711
68. 0.69

41. 0.575
38. -0.

28. 0.531
27. 0.455

Flow Density
Index

Index

0.0306

0.0359

0.1066
0.069

0.0797
0.0683

24. 1.063 0.0716

23. 0.602  0.0903
21. 0.538 0.0806
17. 1.729  0.1144
19. 0.668  0.1003
Ib. 0.65 0.0975
10. -0. -0.

15. 1.898  0.1256

page:

Number
LOSS

1137

1137

362

362

131

131

122
147

269

124

219

383

726

74

172

230

476

197

267

29

46

539

20

%
LOSS

0.05

0.02

0.05
E-3

0.03
0.04

0.07
0.09
0.1

0.04
0.07
0.06

0.11
0.11
0.02
0.01



WOF PROGRAM QCOI
OISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 21
Month: December 1987
Wells spawning Summer Chinook Wells 86 12. 2.094  0.1385 74 0.02
74
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WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

March 17. 1989 Page: 22
Disease Category: Other
Agent: Saprolegina
Size FLow Density Number %
Basin Location Spec i es Stock Brood Fish/Lb Index Index Loss Loss
Lcol
Month: April 1987
Elokomin Fall Chinook Elokomin 86 111. 1.399 0.2663 4355 0.14
Grays River Fall Chinook Grays River 86 83. 1.403 0.0904 21 E-3
4376
Month: May 1987
Kalama Falls Spring Chinook Kalama Falls A -0. -0 -0- 9 5.77
9
Month: June 1987
Kalama Falls Spring Chinook Kalama Falls A  -0. -0 -0- 41 11.6
41
Month: July 1987
Kalama Falls Spring Chinook Kalsma Falls A -0. -0 -0- 39 a99
39
Month: August 1987
Kalama Falls Spring Chinook Kalama Falls A -0. -0 -0- 20 4.58
Klickitat Spring Chinook Klickitat A -0. -0 -0- 3 0.45
23
Month: September 1987
Kalama Falls Fall Chinook Kalama Falls A -0. .0- -0- 395 18.8
Kalama Falls Late Coho Kalams Falls 86 54. 1.325 0.1534 7% E-2
Kalama Falls Spring Chinook Kalama Falls 86 25. 1.106 0.1397 27 E-2
Kalama Falls Spring Chinook Kalama Falls A  -0- -0- -0- 35 -0-
Klickitat Spring Chinook Klickirat A -0. -0. 0 5 0.58
537
Month: October 1987
Kalama Falls Early Coho Kalama Falls A -0. -0 -0- 10 -0-
Kalama Falls Fall Chinook Kalama Falls A -l -0- -0- 100 156.
Kalama Falls Late Coho Kalama Falls 86 42. 0.142 0.0178 156 0.01
Kalama Falls Spring Chinook Kalama Falls 86 23. 1.053 0.133 231 0.07
Speelyai Early Coho Lewis River A -0. 0 -0- 35 4.67
532
Month: November 1987
Kalama Falls Late Coho Kalama Falls 86 36. 0.875 0.1044 60 E-2
Kalama Falls Spring Chinook Kalama Falls 86 19. 1.419 -0- 200 0.06
Lewis River Early Coho Lewis River A -0- -0 -0- 44 40.
Lewis River Late Coho Lewis River A -0- 0 -0- 104 4.1
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WDF PROGRAM QCO,
DISEASE PREVALENCE SUMMARY

March 17. 1989 Page: 23
Lower Kalama Fall Chinook Kalama Falls A -0 -0 -0. 197 100.
605
Month: December 1987
Elokomin Fall Chinook Elokomin E -0. -0. -0. 4970 0.11
Kalama Falls Late Coho Kalama Falls 86 30. 0.967 0.1146 15 E-3
Klickitat Fall Chinook Klickitat E -0. -0. 900 1.15
Klickitat Fall Chinook Priest Rapids a7 -0. -0. -0. 94385 1.31
Klickitat Fall Chinook Priest Rapids 87 -0. -0. -0. 94385 1.31
Klickitat Fall Chinook Priest Rapids 87 -0. -0. -0. 94385 1.31
Klickitat Fall Chinook Priest Rspids 87 -0. -0. -0. 94385 1.31
Klickitat Spring Chinook Klickitat E -0. -0. -0. 13570 0.9
Lewis River Late Coho Lewis River A -0. -0. -0. 422 -0.
Speelyai Early Caho Lewis River E -0. -0. -0. 50000 4.25
Washougal Fall Chinook Washougal A -0. -0. -0. 49 0.86
447466
uco1l
Month: September 1987
Lyon®"s Ferry Fall Chinook Lyon®s Ferry A -0. -0. -0. 2 0.11
2
Month: October 1987
Lyon®s Ferry Fall Chinook Lyon®s Ferry A -0. -0. -0. 2 0.08
2
Month: November 1987
Rocky Reach Fall Chinook Wells 86 18. 0.647 0.0761 300 0.12
300
Month: December 1987
Rocky Reach Fall Chinook Wells 86 15. 0.712 0.0838 4603 1.96
4603
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WDF PROGRAM QCO?
DISEASE PREVALENCE SUMMARY
March 17, 1989 page: 24

Disease Category: Other

Agent: Handling mortality
Size FLow Density  Number %
Location Species Stock Brood Fish/Lb Index Index LOSS Loss
LCol
Month: July 1987
Cowlitz Spring Chinook Cowlitz 86 27. 0.328  0.0397 191 0.03
191
Month: August 1987
Coblitz Late Coho Cowlitz 86 67. 1.524  0.1836 2380 0.04
Kalama Falls Spring Chinook Kalama Falls A -0. -0. -0. 28 6.41
2408
Month: September 1987
Kalama Falls Fall Chinook Kalama Falls A -0. -0. -0. 222 10.6
Kalama Falls Spring Chinook Kalama Falls A -0. -0. -0. 52 -0-
Lower Kalama Early Coho Kalama Falls 86 98. 0.829  0.0319 800 0.14
1074
Month: November 1987
Grays River Early Coho Grays River 86 32. 1.339 0.0538 169 0.02
Kalama Falls Late Coho Kalama Falls 86 36. 0.875 0.1044 200 0.02
369
Month: December 1987
Klickitat Spring Chinook Klickitat 87 856. -0. -0. 9400 0.72
9400
ucol
Month: August 1987
Rocky Reach Early Coho Kalama Falls 86 45. 0.617  0.0752 65 0.01
6S
Month: September 1987
Lyon*s Ferry Fall Chinook Lyon*s Ferry 86 28. 0.531 0.0797 335 0.19
335
Month: October 1987
Lyon®s Ferry Fall Chinook Lyon®s Ferry 86 21. 0.538  0.0806 40 0.02
Lyon*s Ferry Fall Chinook Lyon"s Ferry A -0. -0. -0. 28 1.09
68
Month: November 1987
Lyon"s Ferry Fall Chinook Lyon*s Ferry A -0. -0. -0. 307 67
Tucannon Spring Chinook Tucannon 56 10. -O0. -0. 15 E-2
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Month:

December

1987
Wells Spawning

WDF PROGRAM QCOl
DISEASE PREVALENCE SUMMARY
MARCH 17. 1989

Spring Chinook Leavenworth

D26

87

240. 0.797

0.1884

page: 25
322
400 0.34
400



Disease Category:

Agent:

Basin

LCOi

Month:

Month:

Month:

Utol

Month:

Month:

Month:

Month:

Jumpounts

September

November

December

July

August

October

November

Other

Location

1987
Klickitat
Lewis River

1987
Grays River

1987
Grays River

1987
Rocky Reach

1987
Lyon®s
Lyon®s

Ferry
Ferry

1987

Lyon®s
Lyon®s
Lyon®s

Ferry
Ferry
Ferry

1987

Lyon®s Ferry

WDF PROGRAM 0COI
DISEASE PREVALENCE SUMMARY
March 17, 1989

Species

Stock

Spring Chinook KLickitat

Spring Chinook

Early Coho

Early Coho

Fall Chinook

Fall Chinook
Spring Chinook

Fall Chinook
Fall Chinook
Spring Chinook

Fall Chinook

Lewis River

Grays River

Grays River

Wells

Lyon'’s Ferry
Tucannon

Lyon®s Ferry
Lyon®s Ferry
Tucannon

Lyon®s Ferry
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Brood Fish/Lb

a6

86

a6

86

86
86
86

86

Size

32.

30.

55.

41.

21.
23.
12.

Ib.

FLOW Density

Index Index
-0. -0.
-0. -0.
1.339 0.0538
1.618 0.0615
0.524 0.107
0.575  0.0863
-0. -0.
0.538  0.0806
0.602 0.0903
0.572 0.0743
0.65 0.0975

Page:

Number
LOSS

53

53

12

12

10514

10514

1b74

1981

16

26

%
LOSS

E-2

E-3

4.3

0.47
b.93

E-2
E-2
0.02



Disease Category:

Other

Agent: Marking mortality

Basin

Month: April

Month: May

Location

1987
Wells spawning

1987
Wells Spawning

WDF PROGRAM QcOl
DISEASE PREVALENCE SUMMARY
March 17, 1989

Size Flow Density

Species Stock Brood Fish/Lb Index Index
Summer Chinook Wells 86 200. 0.903  0.1464
Summer Chinook Wells 86 100. 1.194  0.1934
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Page: 27
Number %
LOSS Loss
14252 0.99
14252
5996 0.42



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 28
Disease Category: Other
Agent: Normal
Size Flow Density  Number %
Basin Location Species Stock B8reod Fish/Lb Index  Index Loss Loss
l.Col
Month: January 1987
Elokomin Fall Chincek Elokemin 86 734, 1.211  0.0673 10108 0.39
Elokomin Late Coho Elokomin 85 24, 1.028 0.0742 1450 0.1
11558
Month: February 1987
Couwlitz Late Coho Cowlitz 83 25, -0- -0- 3676 0.08
Cowlitz Spring Chinook Couwlitz 85 9. -0- -0- 144 0,02
Elokomin Fall Chinook Elokamin 86 456, 1.653 0.1128 7951 0,35
Elokemin Fall Chinook Kalama Falls 86 64, -0- -0- 500 0.22
Elokomin Fall Chinook Skamakowa 86 347. 1.533  0.,1096 1990 0.38
Elckomin Late Coho Elckomin 85 21. 1.125 0.0815 187 0.01
Grays River Fall Chinook Skamakowa 86 &617. 0.73%  0.0418 102 0.09
Kalama Falls Fall Chinook Kalama Falls 36 775. 0.68 0.07908 2293 0.06
Katama Falls Late Coho Elokomin 83 20. 1,121  0.,0943 100 0.02
Kalama Falls Late Coho Kalama Falls 85 20. 0.619 0.052 400 0.12
Kalama Falls gpring Chinook Kalama Falls 86 405, 0,759 0.087 393 0.19
Klickitat Fall Chinook Klickitat 86 402. -0- -0- 300 0.52
Klickitat Late Coho Cowlitz 86 1096, -0- -0- 3500 0.44
Klickitat Spring Chinook Klickitat 86 267. -0- -0- 1106 0.17
Klickitat Spring Chinook Wind River a5 14. 1.776 0.1073 1100 0.16
Lewis River Late Coho Lewis River 85 24. 4.677 0.3015 2096 0.06
Lewis River Spring Chinook Lewis River 85 10.5 1.315  0.0999 446 0.07
Lower Kalama Early Coho Kalama Falls 85 21.5 1.227 0.1104 1000 0.18
Lower Kalama Early Coho Kalama Falls 86 1050. 0.636 0.0596 1000 G.17
Lower Kalama Fall Chinook Kalama Falls 86 644, 0,837 0.0784 6000 0.17
Washougal Early Coho Washougal 85 25.5 2.3 0.073 90 0.05
Washougal Early Coho Washougat 86 718. -0- -0- 4500 0.37
Washougal Fall Chinook Washougal 86 8%4. -0- -0- 270006 0.43
Washougal Late Coho Washougal 85 26. 1.572 0.0483 315 0.06
Washougal Late Coho Washougal a5 253, 2.407 0.057 750 D.03
68233
Month: March 1987
Cowlitz Fall Chinook Cowlitz 86 356. -0- -0- 8362 0.1
Cowlitz Late Coho Couwlitz a5 22. -0- -0- 8353 0.18
Cowlitz 8pring Chinock Cowlitz a5 7.6 -D- -0- 1143 0,18
Couwlitz Spring Chinook Coulitz 86 114. -0~ -0~ 15926 0.4%
Elokomin Fall Chinook Elokomin 86 300. 0.867 0.1253 10740 0.34
Elokomin Late Coho Elokomin 85 16. 1.404  0.1207 2900 0.2
Grays River Early Coho Grays River 85 18. 1.766  0.05396 58 0.01
Grays River Early Coho Grays River 86 340. 1.304 0.0743 243 0.03
Grays River Early Coho Washaugal 86 568. -0- -0- 90 0.0
Grays River Fall Chinook Grays River 86 231. 0.68 0.0478 293 0.05
Grays River Fall Chinook Skamakowa 856 266. 1.074  0.0723 73 0.07
Grays River Fall Chinook Washougal 86 668. 1.305  0.0743 1121 0.09
Kalama Falls Fall Chinook Kalama Falls 84 281. 1.761 0.1918 2980 0.0%
Kalama Falls Late Coho Etokomin 85 17. 1.237  0.103% 505 0.08
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Month: April

Month: May

Kalama Falls
Kalama Falls
Klickitat
Klickitat
Klickitat
Klickitat
Lewis River
Lewis River
Lewis River
Lower Kalama
Lower Kalama
Speelyai
Washougal
Washougal
Washougal
Washougal
Washougal

1987

Cowtitz
Elokomin
Elokomin
Elokomin
Elokomin
Grays River
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalamz Falls
Klickitat
Klickitat
Klickitat
Lewis River
Lewis River
Lower Kalama
tower Kalama
Lower Kalama
Speelyai
Speelyai
Washougal
Washougal
Washougal
Washougal

1987

Cowlitz
Cowtitz
Cowlitz

WDF PROGRAM QCCI1
DISEASE PREVALENCE SUMMARY
March 17, 1989

Late Coho
Spring Chincok
Fall Chinook
Fall Chinook
Spring Chinook
Spring Chinook
Late Coho
Late Cohao
Spring Chinook
Early Coho
Fall Chincck
Early Cohe
Fall Chinook
Late Coho

Late Coho

Late Coho
Late Coho

Fall Chinook
Fatl Chinook
Late Cohe
Late Ccho
Late Coho
Early Coho
Early Coho
Fall Chinook
Fall Chinook
Fatl Chinook
Fall Chinook
tate Coho
Late Coho
Late Coho
Spring Chinook
Fall Chinook
fall Chinook
Late Coho
Late Coho
Late Coho
£arly Coho
Early Coho
Fall Chinook
Early Coho
Spring Chinook
Early Coho
Falt Chinook
Late Coho
Late Coho

Fall Chinook
Late Coho
8pring Chinook

Kalama Falls
Kalama Falls
Klickitat
Priest Rapids
Klickitat
Hind River
l.ewis River
Lewis River
Lewis River
Kalama Falls
Kalama Falls
lLewis River
Washougal
Couwlitz
Washougal
Washougal
Washougal

Cowlitz
Elokomin
Elokomin
Elokomin
Kalama Falls
Grays River
Grays River
Grays River
Skamakowa
Washougal
Kalama Falls
Elokomin
Kalama Falls
Kalama Falls
Kalama Falls
Klickitat
Priest Rapids
Cowlitz
Lewis River
Lewis River
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Washougal
washougal
Washougal
Washougal

Cowlitz
Coulitz
Cowlitz
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86
86
85
86
86
85
86
86
86
86
86
&5
85
86
86
86
86
86
a5
86
85
86
86
86
86
85
86
83
86

86
86
86

7.
208.
124.
202.
120.

1.

24.
970.

10.

16.
376.
390.
340.

23.

22.

22.

1164.

164,
111,
14.4
704,
809.
14.5
173.
83.
127.
252.
138.
15.
15.
783.
114,
69.
142.
302.
17.
476,
15.8
350,
162.
219.
%0.
20.
228.
19.7

0.682
1.161
0.851
1.296
1.102
1.975
2.588
-0-
1.759
1.711
0.66
_0.
-0-
0.331
2.505
2.081
-0-

1.399
0.618
1.268
1.071
2.185
2.023
1.403
1.036
1.438
1.056
0.982
0.982
2.733
0.953

1.25
1.262
1.298
3.177
1.206
1.714
0.709
0.858
1.086
1.085
2.671
1.642
2.238

496. -0-

96,
263.

5¢. -0-

0.0573
0.1693
0.0851
0.1494
0.1095
0.1229
0.1949
-0-

0.1108
0.1368
0.0429
.0-

-0-

0.0102
0.5935
0.0639
.0-

-0-
0.2663
0.0974
0.0951
0.0803
0.0707
0.1152
0.0904
0.0586
0.0383
0.102
0.0819
0.0819
G.2007
0.1193
0.125
0.0643
0.1285
0.2392
0.1138
0.12
0.066%
0.0606
0.0695
0.0943
0.0601
0.0424
0.0716

Page:

622
144
300
13330
300
1000
2120
75
1200
350
2564
2500
13100
13
750
320
6800

28500

48270
33396
43862
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0.18
0.0
0.31
0.29
0.05
0.15
0.04

E-3
0.24
0.06
0.07
0.16
0.21
0.06
0.03
0.07
0.1¢9

0.09
a.07
0.1
0.18
0.33
0.05
0.52
0.12
0.19
0.07
0.18
0.43

0.4
0.61
0.18
0.21
0.02
0.03
0.06
0.03
0.06
0.08
0.06
0.81

0.1
0.25
0.15
1.25
0.16

0.66
0.63
1.76



Month: June

Month: July

Elokomin
Elokomin
Elokomin
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Klickitat
Klickitat
Klickitat
Lewis River
Lewis River
Lewis River
Lower Kalama
Lower Kalama
Speelyai
Washougal
Washougal

1987

Cowlitz
Cowlitz
Couwlitz
Elokomin
Elokomin
Elokomin
Elokomin
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalamz Falls
Kalama Falls
Kalama Falls
Klickitat
Lewis River
Lewis River
Lower Kalama
Speelyai
Speelyai
Washougal
Washougal
Washougal

1987
Cowlitz
Cowlitz

WDF PROGRAM QC01

DISEASE PREVALENCE SUMMARY

March 17, 198¢

Late Coho
Late Ccho

Late Coho
Early Coho
Fall Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Late Coho
Late Coho
Late Coho

Fall Chinook
Late Coho
Spring Chinook
Late Cohso

Late Coho
Spring Chinook
Early Coho
Fatl Chinook
Spring Chinaok
Fall Chinook
Late Coho

Fall Chinook
Late Coho
Spring Chinook
fall Chinook
Late Coho
Late Coho
Late Coho
Early Coho
Fall Chinock
Fall Chinook
Fall Chinook
Fall Chinook
Late Coho

Late Coho

Late Coho
Spring Chineok
Spring Chinook
Late Coho
Spring Chinook
Early Coho
Early Coho
Spring Chinook
Fall Chinook
Fall Chinook
Late Coho

Fall Chinook
.ate Coho

Elokomin
Elokomin
Kelama Falls
Grays River
Grays River
Skamakowa
Washougal
Kalama Falls
Elokomin
Kalama Falls
Kalama Falls
Priest Rapids
Elokomin
Klickitat
Lewis River
Lewis River
Lewis River
Kalama Falls
Kalama Falls
Kalama Falls
Washougal
Washougal

Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Elokomin
Kalama Falls
Grays River
Grays River
Skamakowa
Washougat
Kalama Fzalls
Elokomin
Kalama Falls
Kalama Falls
Kalama Falls
Klickitat
Lewis River
Lewis River
Kalams Falls
Lewis River
Kalama Falls
Washougal
Washougal
Washougal

Cowlitz
Cowlitz

D31

85
86
86
86
86
86
86
86
as
85
86
86
85
86
85
86
86
86
86
86
86
86

86
86
86
8&
85
86
86
86
86
86
86
86
a5
85
86
86
86
86
86
86
86
86
86
86
86

86
86

12.5
332.
311,
118.
sa.
81,
1.
88.
15.
15.
338.
115.
16.
62.
17.
223.
80.
250.
92.
7z,
17,
299.

68.
163,
45.
65.
13.
209.
212.
88.
70.
50.
85.
71.
14,
14.
207.
&4.
45.
138.
56.
173.
142.
50.
78.
82.
192.

39.
|66,

0.03¢9
0.967
1.548
1.323
1.661
1.28
1.559
1.381
0.983
0.982
1.809
1.461
Q-
-0-
3.173
1.374
0.576
0.736
1.522
0.563
1.784
2.057

-0~
0.367
0.364
1.819
2.279
1.421
2.106
0.911
0.384
1.948
1.876
-0-
-0-
=-0-
G.766
0.679
9.942
1.189
0.728
0.799
1.026
0.71
0.942
3.017
1.386

0.302
1.193

0.0063
0.0726
0.2321
0.0754
0.1136
G.0966
0.0372
0.1439
0.1024
0.1023
0.1885
0.0688
-0-
.0-
0.2257
G.1889
0.02%
0.0534
0.0911
0.0285
0.0425
0.0729

-0-
0.0442
0.0438
0.356
0.3731
0.1066
0.2843
0.0306
0.0217
0.1103
0.0447
-0.
.U.
-0-
0.0792
0.1019
0.0448
0.0616
0.0349
0.0695
0.0669
0.036
0.0384
0.0536
0.0473

0.0364
0.1434

160099

3474
14490

1.06
0.26
0.22
0.87

0.1
0.13
0.09
0.63
0.05

0.1
0.89
0.05
0.69
0.04
0.06
0.03
0.02
0.08
0.09
0.17
0.55
0.31

8.51

0.4
1.93
0.03

E-3
0.19
0.47
0.13
0.18

E-2
0.11
0.37
0.15

E-3
0.07
0.27
0.07
0.01
0.08
0.25
0.13
0.14
0.c3
0.01
0.18

0.74
0.21



Month: August

Month: September

Month: October

Cowlitz

£ Lokomin
Grays River
Grays River
Kalama Falls
Kalamz Falls
Lewis River
Lewis River
Lower Kalama
Speelyai
Speelyai
Washougal
Washougal

1987

Cowtitz
Coulitz
Coulitz
Elokomin
Grays River
Grays River
Kalama Falls
Katama Falls
Klickitat
Klickitat
Lewis River
lLewis River
Lewis River
Lower Kalama
Speetyai
Speelyai
Washougal
Washougal

1987

Cowlitz
Cowlitz
Cowlitz
Elokomin
Grays River
Katama Falls
Kalama Falls
Lewis River
Lewis River
Lower Kalama
Speelyai
Speelyai

1987
Cowiitz
Elokomin

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
March 17, 1989

Spring Chinook
Late Coho
Early Coho
Fall Chinook
Late Coho
Spring Chinook
Late Coho
Spring Chinook
Early Ccho
Early Coheo
Spring Chincok
Fall Chinook
Late Coho

Fall Chinocok
Late Coho
Spring Chinook
Late Coho
Early Coho
Fall Chinook
Late Coho
Spring Chinook
Late Coho
Spring Chinook
Late Coho

Late Coho
Spring Chinook
Early Coho
Early Coho
Spring Chinook
Fall Chinoak
Late Coho

Fall Chinook
Late Coho
Spring Chinook
Late Coho
Eariy Coho
Late Coho
Spring Chinook
Late Coho
Spring Chinook
Early Coho
Early Coho
Spring Chincok

Spring Chinook
Late Coho

Cowlitz
Elokomin
Grays River
Grays River
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Kalama Falls
Lewis River
Kalama Falls
Washougal
Washougal

Comlitz
Cowlitz
Cowlitz
Elokomin
Grays River
Grays River
Kalama Falls
Kalama Falls
Cowlitz
Klickitat
Lewis River
Lewis River
Lewis River
Kalama Falls
Lewis River
Kalama Falls
Washougal
Washougal

Cowlitz
Cowlitz
Couwlitz
Etokomin
Grays River
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Kalama Fatis
Lewis River
Kalama Falls

Cowlitz
Elokomin

D32

86
86
86
86
86
86
86
86
86
86
86
86
86

86
86
86
84
86
86
86
86
86
86
86
86
86
86
86
86
86
85

85
86
86
86
86
86
86
86
86
86
&6
86

86
86

er.
141.
70.
37.
131.
51.
100.
34.
151.
15.
36.
50.
138.

27.
67.
26.
79.
34.
27.
80.
33.
67.
20.
7e.
72.
28.
113.
85.
31.
49,
6.

14.
49.
20.
70.
42.
54.
25.
85,
21,
98.
60.
27.

15.
568,

0.328
6.732
1.073
0.591
0.933
0.704
1.137
0.843
0.373
1.214

0.67

1.24

1.77

0.801
1.524
0.281

-U-
0.853
1.126
1.079
1.451
1.842
1.423
1.423
0.91
0.449
1.286
0.616
1.22
3.055

1.299
1.454
0.375
0.943
1.488
1.325
1.106
1.488
1.167
0.82¢
2.07é
0.726

0.496
G.947

0.0397
0.0573
0.0359
0.0337
0.0884
0.0853
0.0711
0.0534
0.0326
0.0796
0.0431
0.0506
0.0604

0.0965
0.1836
0.1031
-0-
-0-
0.0401
0.1173
0.1124
0.1832
0.0764
0.0891
0.08%1
0.0593
0.03¢
0.0838
0.0447
0.0497
0.0686

0.1565
0.1752
0.0453

0.052
0.0493
0.1534
0.1397
0.0997
0.0739
0.031¢
0.1211
0.051¢9

0.06
0.0653

Page:

1338
2686
810
130
8985
810
878
267
2071
1260
160
150
800

38309

31

0.21
0.15
0.1
0.12
0.81
0.26
0.02
0.05
0.35

0.1
0.0%
0.04
0.02

0.2
0.32

0.1

0.1
0.07
0.07
0.24
0.58
0.05
0.03
0.06
0.06
0.09
0.13
0.06
0.34
0.05
0.09

0.06
0.13
0.22
0.06
0.12
e.21
0.29
0.04
0.18
0.38
0.12
0.08

0.3%
0.02



Month: November

Month: December

Grays River
Kalama Falls
Kalama Falls
Klickitat
Lewis River
Lewis River
Lower Kalama
Speelyai
Speelyai
Washougal

1987

Cowlitz
Comlitz
Elokomin
Grays River
Kalama Falls

Kalama Falls

Lewis River
Lewis River
Lower Kalama
Speelyai
Speelyai
Washaugal

1987

Cowlitz
Cowlitz
Elokomin
Elokemin
Elckomin
Grays River
Grays River
Grays River
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Lewis River
Lewis River
Lower Kalama
Speelyai
Speelyai
Speelyai

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

March 17, 1989
Early Coho Grays River
Late Coho Kalama falls
Spring Chinook Kalamz Falls
Late Coho Cowlitz
Late Coho Lewis River
Spring Chinook Lewis River
Early Coho Kalama Falls
Early Coho Lewis River
Spring Chinook Kalama Falls
Late Coho Washougal
tate Coho Couwlitz
Spring Chinook Cowlitz
Late Coho Elokomin
Early Coho Grays River
Late Coho Kalama Falls
Spring Chinook Kalama Falls
Late Coho Lewis River
$pring Chinook Lewis River
Early Coho Kalama Falis
Early Coho Lewis River
Spring Chinook Kalama Falls
Late Coho Washougal
Late Coho Cowlitz
Spring Chinook Cowlitz
Fall Chinook Elokomin
Late Coho Elckomin
tate Coho Elokomin
Early Coho Big Creek
Early Coho Grays River
Early Coho Grays River
Fall Chinook Big Creek
Fall Chinook Elokomin
Fall Chinook Grays River
Fall Chinook Kalama Falls
Fall Chinook Kalama Falls
Late Coho Kalama Falls

Spring Chinook
Fall Chinook
Fall Chinook
Fall Chinaok
Fall Chinook
Fall Chinook
Spring Chinook
Late Coho
Spring Chinook
Eariy Coho
Early Coho
Early Coho
Spring Chinook

Kalama Falls
Klickitat
Priast Rapids
Priest Rapids
Priest Rapids
Priest Rapids
Klickitat
Lewis River
Lewis River
Kalama falls
Lewis River
Lewis River
Kalama Falls

D33

86
86
85
86
86
86
86
86
86
86

86
86
86
86
86
86
86
86
86
86
84
86

36.
42,
23.
33.
50.
19.
55.
48.
23.
54.

34.
t2.
40.
32.
36.
19.
45.
12.
70.
40,
19.
46.

2.236
0.142
1.053
1.783
1.42¢
1.229
1.226
2.089
0.817

2.32

2.223
0.616
1.083
1.339
0.875
1.419
1.387
1.608

1.04
2.305
0.933

2.17

0.0547
0.0178

0.133
0.3003
0.1151
0.0778
0.0472
0.1447
0.0%08
0.0383

0.2678
0.0744
0.0767
0.0338
0.1044
-0-
0.1105
0.1018
0.04
0.1597
0.1037
0.0363

0.2425
0.0632
-0-
0.0786
0.0855
.0-
0.0615
-0-

7463
1697
41748
403
1860
91000
169
62000
137130
122000
47000
131000
556900
22
206100
2700
283155
283155
283155
283155
40710
702
1931
106
1000
161000
36

0.09
0.07
0.42

E-3
0.01
0.07
0.13
0.12
0.1
0.03

D.09
0.64
0.03
0.05
0.04
¢.16
0.03
0.27
0.08
0.06
0.1
0.03

0.14
0.28
0.8¢
0.02
D.18
4.88
g.02
13.6
17.4
?.36
8.08

12.
7.57

E-3
19.9
3.46
3.93
3.93
3.93
3.93

2.7
0.02
0.35
¢.02
¢.o8
13.7
0.02



UCol

Month: January

Month: February

Month: March

Month: April

Washougal
Washougal
Washougal
Washougal

1987
Rocky Reach
Rocky Reach

1987

Lyon's Ferry
Lyon's fFerry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Ringold
Ringold
Ringold
Rocky Reach
Rocky Reach
Rocky Reach

Wells Spawning

1987

Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Priest Rapids
Priest Rapids
Ringold
Ringold

Rocky Reach
Rocky Reach
Rocky Reach
Rocky Reach

Wells Spawning
Wells Spawning

1987

Lyen's Ferry
Lyon's ferry
Lyon's ferry
Lyon's Ferry
Lyon's Fferry

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
March 17, 1989

Early Ccho
Fall Chinook
Late Coho
Late Coho

Fall Chinook
Late Coho

Fall Chinoak
Fall Chinook
Fall Chinook
Spring Chinook
Spring Chinook
Early Coho
Fall Chinook
Spring Chinook
Early Coho
Fall Chinook
tate Coho
Summer Chinook

Fall Chinook
Fall Chinook
Fall Chincok
Fall Chinook
Spring Chinaok
Spring Chinook
Fall Chinoak
Fall Chinook
Early Coho
Spring Chinook
Early Coho
Fall Chinook
Fall Chinook
Late Coho
summer Chinook
Summer Chinook

Fall Chinook
Fall Chinook
fall Chinook
Fall Chinook
Fail Chinook

washougal
Washougal
Washougal
Washougal

Priest Rapids
Rocky Reach

Lyon's Ferry
Lyon's Ferry
Lyon's ferry
Tucanhon
Tucannon
Klickitat
Priest Rapids
Wind River
Kalama Falls
Priest Rapids
Rocky Reach
Wells

Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Tucannon
Tucannon
Priest Rapids
Priest Rapids
Klickitat
Wind River
Kalama Falls
Priest Rapids
Wells

Rocky Reach
Wells

Wells

Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry

D34

m 2= m m

85
85

85
85
86
85
86
86
85
86
86
85
85
85

85
85
85
86
85
85
86
86
86
86
86
85
86
85
85
86

85
85
85
85
86

13.
18.

1.
10.
676.
7.
237.
&12.
7-
430.
428.
12.5
16.4
12.

10.

0.937
1.078

0.632
0.429
-0-
0.116
0.614
0.653
7.797
1.244
0.943
0.974
1.183
1.02

293. -0-

135.
300.
300.
170.
267.
285.
11.3
340.
15.5

10.
230.

~ 0 0 o>

178.

0.603
0.698
0.624
0.529

0.72

0.0856
0.0408
G-
0.0322
0.0504
0.0961
0.01564
0.1873
0.2
0.1005
0.164
0.1446

0.0526
0.0805
0.0963
-0-

0.0322
0.0714

o O O 0O 0 0 o o
o
o
N
o

0.0574
0.1163
0.104
0.0882
g.12

Page:

31500
390000
300
128000

329729

........

112
47
4193
16
1191
100
5494
4800
1147
124
65
99

17388

458
370
741
4455
33
599
56450
56450
209
1200
1499

123398

144
424
129
335
1112

33

8.84
5.21
15.6
6.26

0.07
0.03

0.15
0.03
0.36
0.12
0.6%
0.08
0.47
0.48
0.24
0.05
0.
0.03

0.3
0.24
0.99
0.36
0.26
0.35

0.8

0.8
0.15
0.12
0.32
0.04
0.02

E-2
0.04
0.04

0.09
1.04
0.35
0.21
0.09



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

Mareh 17, 1989 Page: 34
Lyon's Ferry Spring Chinook Tucannon 85 6. 06.129 0.0362 2 0.02
Lyan's Ferry Spring Chinocok Tucanhon 86 a7. 0.617 0.1105 166 0.1
Priest Rapids Fall Chinook Priest Rapids 86 118. 0.939 0.1262 9102 0.13
Ringold Early Coho Klickitat 86 75. 0.975 0.1772 200 0.15
Ringold $pring Chinock Wind River 86 150, 0.757 0.1369 1200 0.12
Rocky Reach Earty Coho Kalama Falls 86 209. 0.73  0.1549 3635 0.77
Rocky Reach Fall Chinock Priest Rapids 85 8.5 0.828 0.127 237 0.1
Rocky Reach Fall Chinook Wells j21S) 213. 0.818 0.1735 3113 0.59
Rocky Reach Late Coho Rocky Reach 85 12.8 1.351 0.1873 122 0.03
Wells Spawning  summer Chinook Wells 85 9. 1.433 0.1877 72 0.02
Wells Spawning  Summer Chinook Wells 86 200. 0.903  0.1464 437 0,03
20430
Month: May 1987
Lyon's Ferry Fall Chinook Lyon's Ferry 86 104, 0.583 0.0583 57 E-2
tyon's Ferry Fall Chinook Lyon's Ferry 86 71. 0.742 0.0742 847 0.33
Lyon's Ferry Fall Chinook Lyon's Ferry 86 48, 0.483%  0.0241 57 0.02
Lyon's Ferry Fall Chinook Lyon's Ferry 86 71. 0.742 0.0742 205 0.08
Lyon's Ferry Fall Chinook Lyon's Ferry 86 7. 0.742 0.0742 57 0.02
Lyon's Ferry Fall Chinook Lyon's Ferry 86 48, 0.483  0.,0241 847 0.33
Lyon's Ferry Fall Chinook Lyon's Ferry 86 48. 0.483  0.0241 205 0.08
Lyon's Ferry Fall Chinook Lyon's Ferry 86 104. 0.583  0.0583 205 0.04
Lyon's Ferry Fall Chinock Lyon's Ferry &8s 104. 0.583 0.0583 847 0.15
Lyon's Ferry Spring Chincok Tucannon 86 62. 0.249 0.0249 394 0.25
Priest Rapids Fall Chinook Priest Rapids 86 76, -0- -0- 10900 0.18
Ringetd Early Coho Klickitat 86 33. 1.102 0.2671 100 0.08
Ringold Spring Chinook Wind River 86 83. 0.824 0.1988 775 0.08
Rocky Reach Early Coho kKalama Falls 86 123. 0.789 0.1664 8864 1.88
Rocky Reach Fall Chinook Wells 86 140. 0.666 0.1399 507 0.2
Wells Spawning  Summer Chinook Wells 86 100. 1.194  0.1934 2120 9.15
26787
Month: June 1987
Lyon's Ferry Fall Chinook Lyon's Ferry 86 71. 0.742 0.0742 2 E-3
Lyon's Ferry Fall Chineok Lyonts Ferry 86 76. 0.553  0.0553 13 0.02
Lyon's Ferry Fall Chinook Lyon's Ferry 86 77. 0.547  0.0821 118 0.03
Lyen's Ferry Spring Chinook Tueannon 86 44. 1.029 0.1029 259 0.05
Ringold Early Coho Klickitat 86 27. -0- -0- 100 0.08
Rocky Reach Early Coho Kalama Falls 86 83. 0.444 0.0505 3637 0.79
Rocky Reach Fall Chinook Wells 86 85, 0.732 0.1977 242 0.1
Wells Spawning  Summer Chinook Wells 86 70. 0.637 0.1031 4704 0.88
2075
Month: July 1987
Lyon's Ferry Fall Chinook Lyon's Ferry 84 52. 0.711  0.1066 308 0.07
Lyon's Ferry 8pring Chinook Tucannon 8s 3@. 0.401  0.0401 282 0.18
Ringold Spring Chinook Wind River 86 40. 1.112  0.2709 700 0.07
Rocky Reach Early Coho Kalama Falls 86 57. 0.533 0.0643 435 0.1
Rocky Reach Fall Chinook Wells 86 55. 0.524 0.t07 542 0.22
2267
Month: August 1987
Lyon's ferry Fall Chinook Lyon's Ferry 86 &1. 0.575 0.0863 144 0.06

D35



WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

March 17, 1989 Page:
lLyon's Ferry fall Chinook Lyon's Ferry 86 37. 0.295 0.0443 15 0.02
Lyon's Ferry Spring Chincok Tucannon 86 22. 0.514 0.0514 114 0.07
Ringold Spring Chinock Wind River 86 30, 1.246 0.3197 380 0.04
Rocky Reach Early Coho Kalama Falls 86 45. 0.617  0.0752 845 0.19
Rocky Reach Fall Chinook Wells 86 40. 0.626 0.1323 650 0.27
Wells Spawning  Summer Chinook Wells 86 38. -0- -0- 36 E-2
2184
Month: September 1987
Lyon's Ferry Fall Chincok Lyon's Ferry 86 27. 0.455 0.0683 130 G.0S
Lyon's Ferry Fall Chinoak Lyon's Ferry 86 28. 0.531 0.0797 107 0.06
Rocky Reach Early Coho Kalama Falls 86 33, 1.058 0.1244 1086 0.26
Rocky Reach Fall Chinook Wells 86 30. 0.652 0.1574 381 0.16
1704
Month: October 1987
Lyon's Ferry Fall Chinook Lyon's Ferry 86 21. 0.538 0.0806 192 0.08
tyon's Ferry Fail Chinook Lyon's Ferry 86 23. 0.602 0.0903 156 0.09
Eyon's Ferry Spring Chinook Tucannon 86 12. 0.572 0.0743 190 G.12
Rocky Reach Early Cohe Kalama Falls 86 25. 0.956 0.1124 105 0.03
Rocky Reach Fall Chinocok Wells 86 22. 0.82 0.1913 1023 0.42
1666
Month: November 1987
Lyon's Ferry Fall Chinook Lyonis Ferry 86 19. 0.668 0.1003 609 0.35
Lyon's Ferry Fall Chinook Lyon's Ferry 86 16. 0.65 0.0975 896 0.36
Rocky Reach Early Coho Kalama Falls 86 22. 1.022 0.1202 42 0.01
Rocky Reach Fall Chinook Wells 86 18. 0.647  0.076% 2013 0.84
Tucannon Spring Chinook Tucannon 86 10. -0- -0- 343 0.22
3903
Month: December 1987
Lyon's Ferry Fall Chinook Lyon's Ferry 86 16. 0.706 0.105% 450 0.26
Lyon's Ferry Fall Chinook Lyents Ferry 86 15. 0.669 0.1003 607 0.25
Lyonts Ferry Fall Chinook Lyon's Ferry E -0- -0- -Q0- 227476 3.97
Lyon's Ferry Spring Chinook Tucannon ar 819. -0- -0- 1241 0.76
Lyon's Ferry Spring Chinook Tucannon E -0- -0- -G 1628~ ©.68
Priest Rapids Fall Chinook Priest Rapids E -0- -0- -0~ 1410100 5.85
Rocky Reach Early Coho Katama Falls B6 19. 1.099  0.1293 100 9.02
Rocky Reach Fall Chinook Wells 86 15. 0.712 0.0838 242 0.1
Tucannon Spring Chincok Tucannon 86 10. -0- -0- 63 0.04
Wells Spawning  Summer Chinook Wells 86 12. 2.094 0,1385 36 0.0
Wells Spawning  Summer Chinock Wells 87 830. 0.69 0.1632 425 0.14
Wells Spawning  Summer Chinook Wells g -0- -0- -0- 1808600 7.07
1837646

N1a



Disease Category: Other

Agent: Pinhead

Month: February

Month: March

Month: April

Month: May

Month: June

Location

1987
Grays River
Lewis River

1987
Cowlitz
Grays River
Grays River
Grays River
Grays River
Klickitat
Klickitat
Klickitat
Lewis River
Lower Kalama
Speelyai

1987
Cowlitz
Cowlitz
Grays River
Kalama Falls
Klickitat
Klickitat
Lewis River
Lewis River
Speelyai
Washougal

1987

Grays River
Grays River
Grays River
Klickitat
Klickitat
Lewis River
Lewis River
Lewis River

1987
Grays River
Grays River

WDF PROGRAM Qc07
DISEASE PREVALENCE SUMMARY
March 17, 1989

Brood Fish/Lb

Early Coho
Late Coho

Fall Chinook
Early Coho
Early Coho
Fall Chinook
Fall Chinook
Fall Chinook
Late Coho
Spring Chinook
Late Coho
Early Coho
Spring Chinock

Fall Chinook
Spring Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Spring Chinook
Late Coho

Late Coho
Spring Chincok
Fall Chinook

Fall Chinook
Fall Chinook
Fall Chinook
Late Coho
Spring Chinook
tate Coho
Late Ccho
Spring Chinook

Fall Chinook
Fall Chinoak

Grays River
Lewis River

Cowlitz
Grays River
Washougal
Grays River
Washougal
Priest Rapids
Comlitz
Klickitat
Lewis River
Kalama Falls
Lewis River

Cowlitz
Comlitz
Washougal
Katama Falis
Priest Rapids
Klickitat
Lewis River
Lewis River
Lewis River
Washougal

Grays River
Skamakowa
Washougal
Cowlitz
Klickitat
Lewis River
Lewis River
Lewis River

Grays River
Skamakowa

D37

86
85

86
86
86
88
86
86
86
86
86
86
86

86
86
86
86
86
86
85
86
86
86

86
86
86
86
86
85
86
86

86
86

Size

632. 2.027
24. 4. 677

356. -0-

340. 1.304
568, -0-

231. 0.68
668.
202. 1.296
462. 1.036
120.
970. -0-
450,
130. 2.15

164. -0-
79, -0-
252. 1.438
138. 1.056
142. 1.262
89. 0.692
17, 3.177
476. 1.206
90. 1.085
228. 1.642

32. 1.661
61. 1.28
11. 1.559
106. -0-
6z2. -0-
17. 3.173
223. 1.374
80. 0.576

70. 0.384
S0. 1.948

Flow Density
I nglex

[ ndlex

0.1244
0.3015

-0-

0.0743
-0~

0.0478
0.0743
0.1494
0.1026
0.1095
-0-

0.0123
0.1558

-0-
-0-
0.0383
0.102
0.0643
0.0686
0.2392
0.1138
0.0943
0.0424

0.1136
0.0966
0.0372
Q-
-0~
0.2257
0.1889
0.029

0.0217
0.1103

Page:

Number
Loss

33450
1823
2659
10

30
13350
1560
750
114
270
5500

37126

8013
27195
340
870
850
1450
847
%07
440
38560

79472

587
63
1931
1700
330
169
1649
29

169

36

%
Loss

E-2
0.02

0.38
0.23
0.04

E-3

E-3
0.29
0.09
0.12

E-3
0.05
0.79

0.09
1.02

.02
.02
.23
.02
.02
.06
Ny

O OO0 O 0 O o

0.1
0.06
0.23
0.1
0.05

E-3
0.04

E-3

B.16
E-3



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 37
Grays River Fall Chinook Washougal 86 85. 1.876 0.0447 184 0.02
Klickitat Late Coho Cowlitz 86 144. 0.853 0.108 750 Q.05
Lewis River Late Coho Lewis River 86 138. 1.189 0.06%6 1886 0.05
Lewis River Spring Chinook Lewis River 86 56. 0.728 0.0369 660 0.1
Washougal Fall Chinook Washougat 86 82. 3.017 0.0536 6240 0.11
Washougal Fall Chinook Washougal 86 78, 0.942  0.0384 2160 0.59
12051
Month: July 1987
Grays River Fall thinook Grays River 86 37. 0.591 0.0337 g2 0.09
Klickitat Late Coho Comwlitz 86 95. 1.166  0.1458 280 Q.02
Klickitat $pring Chinook Klickitat 86 31. 1.34  0.0556 165 0.03
Lewis River Late Coho Lewis River 86 100. 1.137  0.0711 902 0.02
Lewis River Spring Chinook Lewis River 86 34, 0.843 0.0534 247 0.04
Washougal Fall Chinook Weshougal 85 56. 1.2& 0.0506 2250 0.62
Washougal Late Coho Washougal 86 138. 1.77  0.0604 6820 0.2
10756
Month: August 1987
Klickitat Late Coho Cowlitz 86 6r. 1.45%1  0.1832 155 E-2
Klickitat Spring Chinook Klickitat 85 20. 1.842 0.0744 160 0.03
Lewis River Late Coho Lewis River 86 72. 1.423  0.0891 1237 0.03
Lewis River tate Coho Lewis River 86 72. 1.423  0.08N 1237 0.03
Lewis River Spring Chinock Lewis River 84 28. 0.91 0.0593 193 0.03
2982
Month: September 1987
Kalama Falls Late Coho Kalama Falls 86 S54. 1.325 0.1534 703 0.06
Kalama Falls 8pring Chinook Kalama Falls 86 25. 1.106  0.1397 o 0.
Lewis River lLate Coho l.ewis River 86 65. 1.488 0.0997 2057 0.06
Lewis River Spring Chinook Lewis River 86 21. 1.167  0.0739 373 0.06
3434
Month: October 1987
Kalama Falls Late Coho Katama Falls 86 42. 0.142 0.0178 378 0.03
Kalama Falls Spring Chinook Kalama Falls 86 23. 1.053 0.133 374 0.12
Lewis River Late Coho Lewis River 86 50. 1.429 0.1151 1869 0.05
Lewis River Spring Chinook Lewis River 86 19. 1.229 0.0778 537 0.09
3158
Month: November 1987
Kalama Falls Late Coho Kalama Falls 86 36. 0.875 0.1044 250 0.03
Kalama Falls Spring Chinook Kalama Falls B6 19. 1.419 -0~ 275 0.09
Lewis River Late Coho Lewis River a6 45, 1.387 0.1105 1750 0.04
Lewis River Spring Chinook Lewis River 86 12, 1.608 0.1018 328 0.06
2603
Month: December 1987
Kalama Falls Late Coho Kalama Falls 26 30. 0.967 0.1746 23 E-3
Lewis River Late Cohe Lewis River 86 38. 1.375 0.1191 1240 0,03
Lewis River Spring Chincok Lewis River 86 12. 1.497  0.0986 391 0.07
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UCol

Month: February

Month: March

Month: April

Month: May

Month: June

Month: July

1987
Wells Spawning

1987
Rocky Reach
Wells Spawning

1987

Lyon's Ferry
Wells Spawning
Wells Spawning

1987

Lyon's Ferry
Lyon's Ferry
Lyon's ferry
Rocky Reach

1987
Rocky Reach

1987
Rocky Reach

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

March 17, 1989

Summer Chinook

Fall thinock
Summer Chinook

Fall Chinook
Summer Chinook
Summer Chinook

Fall Chinook
Fall Chinook
Fall Chinook
Fall Chinook

Fall chinook

Fall Chinook

Wells

Wells
Wells

Lyon's Ferry
Wells
Wells

Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Wells

Wells

Wells

D39

86

86
86

86
85
86

86
86
86
86

86

86

450. -

340.
230.

178.
- 1.433
200.

104,
48,
1.

140.

85.

55.

0.39
0.796

0.72

0.903

0.583
0.483
0.742
0.666

0.732

0.524

0.1252
0.1289

0.12
0.1877
0. 1464

0.0583
0.0241
0.0742
0.1399

0.1977

0.107

Page:

1708

2982
13
3416

6411

38

0.1

0.37
0.22

E-3
0.24

0.2%
0.63
0.63
2.88

2.51

0.9%



Disease Category: Other
Agent: Pre-spawning loss

Basin

LCal

Month: May

Month: June

Month: July

Maonth: August

Month: September

Month: October

Month: November

Location

1987
Cowlitz

1987
Cowlitz

1987
Cowlitz

1987
Cowlitz
Klickitat
Speelyai

1987
Cowlitz
Cowlitz
Cowlitz
Grays River
Grays River
Grays River
Klickitat
Lewis River

Lower Kalama

1987
Cowlitz
Cowlitz
Etokomin
Grays River
Grays River
Grays River

Kalama Falls
Kalama Falls
Lower Kalamz

Speelyai

1987

WDF PROGRAM QCO01

DISEASE PREVALENCE SUMMARY

March 17, 1989

Species

Spring Chinook

Spring Chincok

gpring Chinook

Spring Chinocok
Spring Chinook
Spring Chinook

Fall Chinook
Late Coha
Spring Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Spring Chingok
Spring Chinook
Fall Chinook

Fall Chinook
Late Coho

Fall Chinocok
Fatl Chinook
Fallt Chinook
Fall Chinook
Fall Chinook
Late Coho

Fall Chinook
Early Coho

Stock

Cowlitz

Cowlitz

Cowlitz

Cowlitz
Klickitat
Lewis River

Couwlitz
Cowlitz
Cowlitz
Elokomin
Grays River

Kalama Falls

Klickitat
Lewis River

Kalama Falls

Cowlitz
Cowlitz
Elckomin
Elokomin
Grays River

Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls

Lewis River

b4Q

Flow Density
Brood Fish/Lh

Fo S - — I R - I

4 ' ¥ ' [ ' .
O O o oo oo
1 O [ [ 1 3 1

(]
1

P P r P P B D > DP D
o
'

o
1

Page: 39

Number %
Loss Loss

15 0.73

M1 4.07

209 6.8

242 B.61
52 7.82
533 26.6

94 2.1
1 0.22
231 13.1
49 10.2
5 2.21
14.8

6 0.7
3 1.38
17 1.13

754 18.6
54 1.86
133 -0-
108 12.3
36 11.6
20 23,
447 698.
1 100.
17 100.
42 5.6



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 40
Cowlitz Fall Chinook Cowlitz A -0~ -0- -0- 287 -0-
Cowlitz Late Coho Coumlitz A -0- =0~ -0- 933 27.3
Elokomin l.ate Coho Elokomin A -0- -0- -0- 66 100,
Kalama Falls Early Coho Kalama Falls A -0- -0- -Q- 19 -D-
Kalama Falls Fall Chinock Kalama Falls A -D- -0- -0- 31 -0-
Kelama Falls Late Coho Kalama Falls A -0- -0- -0- 44 25,3
Month: December 1987
Cowlitz Late Coho Cowlitz A -0- -0- -0- 371 50.8
Elokomin Late {cho Elokemin A -0- -0- -0- 51 -9-
Kalama Falls Late Coho Kalama Falls A -0- -0- -0- 22 1.91
Washougal Early Coho Washougal A -0- -0- -0- 45 8.18
Washougal Fall Chinook Washougal A -0- -0- -0- 170 2.98
Washougal Late Coho Washougal A -0- -0- -0- 86 2.6%
745
Month: July 1987
Wells Spawning  Summer Chinook Wells A -0- -0- -0- 2 2.27
2
Month: August 1987
Lyon's Ferry Spring Chinook Tucannon A -0- -0- -0- 4.95
Wells Spawning  Summer Chinook Wells A -0- -0- -0- 4 0.82
Q
Month: September 1987
Lyon's Ferry Fall Chinook Lyon's Ferry A -0- -0- -0- 2 o1
Priest Rapids Fall Chinook Priest Rapids A -0- -0- -0- 129 5.59
Wells Spawning  Summer Chinook Wells A -0- -0- -0- 14 1.4
145
Month: October 1987
Lyon's Ferry Fall Chincok Lyonts Ferry A -0- 0 -0- 20 0.78
Wells Spawning  Summer Chinook Wells A -D- 0- -0- 1% 1.5
35
Month: November 1987
Lyon's Ferry Fall Chinook Lyon's Ferry A -C- -0- -0~ 457 99.8
Priest Rapids Fall Chinook Priest Rapids A  -0- 0 -0- 1060 -0-
1517
Month: December 1987
Lyon's Ferry Fall Chinook Lyon's Ferry A -0- -0- -0- 213 -0-
213
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WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 41
Disease Category: Other
Agent: soft shell
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss Loss
Month: December 1987
Klickitat Fall Chinook Klickitat E -0- -0- -0- 5400 6.92
Klickitat Fall Chinook Priest Rapids 87 -G- -0- -0- 566310 7.86
Ktickitat Fall Chinook Priest Rapids 87 -C- -0- -0- 566310 7.86
Klickitat fall Chinook Priest Rapids 87 -0- -0- -0- 566310 7.86
Klickitat Fall Chinook Priest Rapids &7 -0- -0- -0- 566310 7.86
Klickitat Spring Chinook Klickitat E -0- -0- -0- 81420 5.4
2352060
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Disease Category: Other
Agent: Unknown

Basin Location
Ucol
Month: May 1987

Wells Spawning

1987
Wells Spawning

Month: December

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
March 17, 198%

Size Flow Density

Species Stock Brood Fish/Lb Index  Index
Summer Chinook Wells 86 100. 1.194  0.1934
Summer Chinook MWells 86 12. 2.094  0.1385

D43

Page: 42
Number %
Loss Loss
3030 0.21
3030
6921 0.18
691



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 43
Disease Category: Parasite
Agent: Ceratomyxosis
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index  Index Loss Loss
LCal
Month: July 1987
Lewis River Late Coho Lewis River 86 100. 1.137  0.071% 19 E-3
19
Month: August 1987
Klickitat Spring Chinook Klickitat A -0- -Q0- -9- 1 0.1%
i
Month: November 1987
Lewis River Early Coho Lewis River A -0- -0- -0- 7 6.36
Lewis River Late Coho Lewis River A -0- -0- -0- 8 0.32
15
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WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 44
Disease Category: Parasite
Agent: Costia
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index  Index Loss Loss
LCol
Month: February 1987
Grays River Early Coho Grays River 84 632, 2.027  0.1244 1687 0.11
Grays River Early Cohe Washougal 86 604, 1.39  0.0879 722 0.1
Grays River Fall Chinook Grays River 86 283. 1.11  0.0628 480 0.1
Grays River Fall Chinook Skamakowa 86 617. 0.73%  0.0418 80 0.07
Kalama Falls Fall Chinook Kalama Falls 86 775. 0.68 0.0708 3975 0.1
Kalama Falls Spring Chinook Kalama Falls 86 4053, 0.759 ¢.087 364 0.1
7318
Month: May 1987
Speelyafi Early Coho Lewis River 86 160. 0.955  0.0623 2080 90.13
2080
Month: June 1987
Kalama Falls Late Coho Kalama Falls 86 207. 0.766 0.0792 984 0.09
284
Month: July 1987
Speelyai Early Coho Lewis River 86 115. 1.214  0.0796 140 0.01
Speelyai Spring Chinook Kalama Falls 86 36. 0.67 0.0431 320 0.18
460
Month: August 1987
Etokomin Late Coho Elokomin 86 79. -0- -0- t30 E-2
130
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Disease Category:

Parasite

Agent: Sermocystidium

Basin

LCal

Month:

February

Location

1987
Lewis River

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
March 17. 1989

Size FLow Density
Species Stock Brood Fish/Lb Index Index
Spring Chinook Lewis River 85 10.5 1.315 0.0999
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page: 45
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LOSS Loss
75 0.01
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WDF PROGRAM QCOl
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 46
Disease Category: Parasite
Agent: Ichthyophthirius
Size Flow Density  Number %
Basin Location species Stock Brood Fish/Lb Index Index LOSS Loss
tCot
Month: November 1987
Lewis River Spring Chinook Lewis River 86 12. 1.608 0.1018 1558 0.28
1558
Month: December 1987
Grays River Fall Chinook Grays River a7 1100. 0.727  0.0419 4100 2.8
4100
Ucel
Month: May 1987
Ringold Spring Chinook Wind River 86 83. 0.824  0.1988 1221 0.12
1221
Month: June 1987
Ringold Spring Chinook wind River 86 60. -0. -0. 790 0.08
790
Month: July 1987
RingoLd Spring Chinook Wind River 86 40. 1.112 0.2709 850 0.09
as0
Month: August 1987
Ringold Spring Chinook Wind River 86 30. 1.246 0.3197 634 0.06
634
Month: September 1987
Ringold Spring Chinook Wind River 86 25. 1.093 0.003 172 0.02
172
Month: October 1987
Wells Spawning Summer Chinook Wells 86 17. 1.729 0.1144 340 0.09
340
Month: November 1987
Wells Spawning  Summer Chinook Wells 86 15, 1.898 0.1256 91 0.02
91
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DISEASE PREVALENCE SUMMARY
March 17, 1989 Page: 47

Disease Category: Parasite
Agent: PListophora
Size FLOW Density Number %

Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lcol
Month: February 1987
Lewis River Late Coho Lewis River 85 24. 4.677 0.3015 378 E-2
378
Month: November 1987
Lewis River Late Coho Lewis River a6 45, 1.387 0.1105 2109 0.05
Lewis River Spring Chinook Lewis River 86 12. 1.608 0.1018 3700 0.66
5809
Month: December 1987
Lewis River late Coho Lewis River 86 38. 1.375 0.1191 1411 0.04
Lewis River Spring Chinook Lewis River 86 12. 1.497 0.0986 2190 0.4
3601
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WOF PROGRAM QCol
DISEASE PREVALENCE SUMMARY

March 17, 1989 Reoe 48
Disease Category: Parasite
Agent: Ssnguinicola
Size FLow Density Number %
Basin Location Species Stock Brood Fish/Lb index Index Loss Loss
Lcol
Month: February 1987
Lewis River Spring Chinook Lewis River 85 10.5 1.315 0.0999 45 E-2
45
Month: November 1987
Lewis River Late Coho Lewis River 86 45. 1.387 0.1105 2334 0.06
Lewis River Spring Chinook Lewis River 86 12. 1.608 0.1018 1884 0.34
4218
Month: December 1987
Lewis River Late Coho Lewis River 86 38. 1.375 0.1191 1242 0.03
Lewis River Spring Chinook Lewis River 86 12. 1.497 0.0986 1558 0.28
2800
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Disease Category:
Agent: Trichophrya

Basin

ucot

Month:

November

Parasite

Location

1987
Rocky Reach

WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY
March 17, 1989

Size Flow Density
Species Stock Brood Fish/Lb Index index
Early Coho Kalama Falls 86 22. 1.022 0.1202

NRN

Page:

Number
LOSS

49

%
LOSS

E-4



WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY

March 17, 1989 Page: 50
Disease Category: Viral
Agent: EIBS
Size FLOW Density  Number %
Basin Location Species Stock Brood Fish/Lb index Index LOSS LOSS
Lco,
Month: February 1987
Cowlitz Spring Chinook CowLitz 85 9. -0. -0. 144 0.02
Lewis River Late Coho Lewis River 85 24. 4.677  0.3015 18 E-4
162
Month: March 1987
Cowlitz Spring Chinook Cowlitz 85 7.6 -0. -0. 1142 0.18
1142

051



Disease Category:

Agent: IHNV

Basin

"Co,

Month: December

Viral

Location

1987
Lyon®s Ferry

WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY
March 17, 1989

Size Flow Density
Species Stock Brood Fish/Lb Index Index
Spring Chinook Tucannon E -0. -0. -0.
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Page: 51
Number %
Lossq LOSS
12000 7.13
12000



APPENDI X E

Appendi x_E contains the Hatchery Rearing Paraneters and Mrtality
Summary Report. Data is presented bE\)/I | ocation, sorted by species

stock and brood. Al data available for 1987 and data from
January, 1988 are presented.

Abbrevi ati ons:
Brood = A - adult
Brood = E - egg

El



WOF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

March 17, 1989 Page: 1

Location: Cowlitz

POUNDS AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER FLOW DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MT'™ YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX CON"™ MORTLTY
Fall Cowlitz 86 Mar 1987 24482 356. 149000 3600 6.8 -0. 0. 41812
Fall Cowlitz 86 Apr 1987 53061 164. 183000 22000 2.41 -0. -0. 2.4 16025
Fall Cowlitz 86 May 1987 76545 96. 183000 22000 3.48 -0. -0. 0. 48270
Fall Cowlitz 86 Jun 1987 14870 68. 66000 8000 1.86 -0. -0. 0. 86100
Fall Cowlitz 86 Jul 1987 12002 39. 83000 10000 1.2 0.3 0.04 0. 17370
Fall Cowlitz 86 Aug 1987 35648 27. 83000 10000 3.56 0.8 0.1 0. 7847
Fall Cowlitz 86 Sep 1987 68514 14. 83000 10000 6.85 1.3 0.16 0.9 2418
Fall Cowlitz A Sep 1987 -0. -0. 60000 12000 -0. -0. -0. 0. 94
Fall ciwlutz A Oct 1987 -0. -0. 60000 12000 -0. -0. -0. -0. 754
Fall Cowlitz A Now 1987 -0. -0. 60000 12000 -0. -0. -0. 0. 287
Late Cowlitz 85 Feb 1987 194180 25. 199000 20400 9.52 -0. -0. 0. 18382
Late Comlitz 85 Mar 1987 218040 22. 199000 20400 10.7 -0. -0. 2.2 42766
Late Cowlitz 85 Apr 1987 250578 19. 199000 24000 10.4 -0. -0. 1.2 36100
Late Cowlitz 86 May 1987 19666 263. 133000 16000 1.23 -0. -0. 0. 33396
Late Cowlitz 86 Jun 1987 46780 163. 199000 24000 1.95 0.4 0.04 0. 30400
Late Cowlitz 86 Jul 1987 64059 106. 183000 22000 2.91 1.2 0.14 0. 14490
Late Cowl i tz 86 Aug 1987 94786 67. 166000 20000 4.74 1.5 0.18 1.6 22995
Late Cowlitz 86 Sep 1987 107604 49. 166000 20000 5.38 1.5 0.18 0. 6950
Lace Cowlitz 86 Oct 1987 134412 39. 166000 20000 6.72 1.9 0.23 1.9 29143
Late Cowlitz 86 Now 1987 154011 34. 166000 20000 7.7 2.2 0.27 1.7 9577
Late Cowltiz 86 Dec 1987 163218 32. 166000 20000 8.16 2. 0.24 3.2 7463
Late Cowlitz A Sep 1987 -0. -0. 16600 3000 -0- -0- -0- -0- 1
Late Cowlitz A Oct 1987 -0- -0- -0- 6000 -0- -0- -Q- 0. 54
Late Couwlitz A No"™ 1987 -0- -0- 60000 12000 -0- -0- -0- 0. 933
Late Cowlitz A Dec 1987 -0- -0- -0- 0- -0- -0- -0- 0. 371
Spring Cowlitz 85 Feb 1987 72011 9. 149000 18000 4. -0- -0- 0. 958
Spring Cowtitz 85 Mar 1987 84000 7.6 149000 18000 4.67 -0- -0- 1.4 7616
Spring Cowlitz 86 Mar 1987 28257 114. 99599 12000 2.35 -0- -0- 0. 15926
Spring Cowltz 86 Apr 1987 33806 79. 166000 20000 1.69 -0- -0- 0. 27195
Spring Cowlitz 86 May 1987 42293 59. 149000 18000 2.35 -0- -0- 2.3 87723
Spring Cowlitz 86 Jun 1987 14464 45. 83000 10000 1.45 0.4 0.04 0. 31400
Spring Cowlitz 86 JUL 1987 23507 27. 149000 18000 1.31 0.3 0.04 0.8 9560
Spring Cowlitz 86 Aug 1987 24257 26. 49000 18000 1.35 0.3 0.1 11. 4158
Spring Cowlitz 86 Sep 1987 30835 20. 149000 18000 1.71 0.4 0.05 1.3 13496
Spring Cowlitz 86 Oct 1987 40806 15. 149000 18000 2.27 0.5 0.06 1.6 4023
Spring Cowlitz 86 Nov 1987 50608 12. 149000 18000 2.81 0.6 0.07 1.2 3904
spring Cowlitz 86 Dec 1987 50450 12. 149000 18000 2.8 0.5 0.06 El 1697
Spring Cowlitz A Apr 1987 -0. -0. 12000 3000 -0. -0. -0. -0. 0
Spring Cowlitz A May 1987 -0. -0. 36000 9000 -0. -0. -0. 0. 15
Spring Cowlitz A JU 1987 -0. -0- 48000 12000 -0- -0- -0- 0. 111
Spring Cowlitz A Jul 1987 -0. -0. 60000 15000 -O0. -0. -0. 0. 209
Spring Cowlitz A Aug 1987 -0. -0. 60000 15000 -0. -0. -0. -0. 242
Spring Cowlitz A Sep 1987 -0. -0. 60000 12000 -0. .0. -0. 0. 231

E2



Location:

SPECIES

Fall
Fall
Fall
Fall
Fatl

Fall
Fall

Fall

Fall

Fall

tate
Late
Late
Late
Late
Late

Late
Late
Late
Late
Late
Late
Late
Late
Late
Late

Late

Late
Late

Late
Late
Late

ELakomin

STOCK

ELokomin
Elokomin
Elokomin
ELokomin
ELokamin

ELokomin
ELokomin

ELokomin

Kalama Falls

Skamakowa

ELokomin
Elokomin
ELokomin
Elokomin
ELokomin
ELokomin

ELokomin
ELokomin
Elokomin
ELokomin
ELokomin
Elokomin
ELokomin
Elokomin
Elokomin
ELokomin

ELokomin

ELokomin
ELokomin

Kalama Falls
Kalama Falls
Kalama Falls

POUNDS

* DATE * OF FISH

BROOD MTH "EAR

86 Jan 1987
86 Feb 1987
86 Mar 1987
86 Apr 1987
86 Jun 1987

A Sep 1987
A Oct 1987

E Dec 1987

86 Feb 1987

86 Feb 1987

85 Jan 1987
85 Feb 1987
85 Mar 1987
85 Apr 1987
85 May 1987
85 Jun 1987

86 Mar 1987
86 Apr 1987
86 May 1987
86 Jun 1987
86 Jul 1987
86 Aug 1987
86 Sep 1987
86 Oct 1987
86 Nov 1987
86 Dec 1987

87 Oec 1987

A Nov 1987
A Dec 1987

86 Apr 1987
86 May 1987
86 Jun 1987

ON HAND

3519
5035
10653
28731
48850

238

1491

59197
67619
88568
26326
1778
102938

565
4490
4730
8612

12458
22112
24694
36004
43190
47964

751

910
1743
2507

WOF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

March 17,

AVERAGE
SIZE
FISH/LB

734.
456.
300.
111.

65.

964.

347.

24.
21.
16.
14.4
12.5
13.

1238.
704.
382.
209.
141.

79.
70.
48.
40.
36.

1343.

609.
311.
212.

1989

POND
VOLUME
CU FEET

32400
25200
48000
40900
41000

3599
7199

170399
170000
136000
49400
49400
49000

7199
32400
36000
36000
85000
85400

149000
149000
149000
149000

7199

7199
3599
4000

E3

WATER LBS
INFLOW  PER
GPM CPM

1.96
2.93

1800
1720
6933 1.54
7788 3.69
8024 6.09

240 0.99

515 2.9

4.82
5.49
7.58
3.38
0.22
12.8

12294

12314

11692
7788
8024
8024

550
2430
2700
2700
6648
7528
8195

10270
10550
11150

1.03
1.85
1.75
3.19
1.87
2.94
3.01
3.51
4.09
4.3
500 1.5
-0. -0.
-0. -0.

540 1.69
540 3.23
540 4.64

FLOW

INDEX

1.2
1.7
0.9
1.4
1.8

0.8
1.3

0.

1.4
0.7

0.9
0.9
1.1
1.1

1.1
1.5
2.1

OENSITY
INDEX

0.07
0.11
0.13
0.27
0.36

0.07
0.08
0.12
0.1
E-2
0.37

0.06
0.1
0.07
0.11
0.06

0.05
0.07
0.08
0.08

0.09

0.08
0.23
0.28

Page: 2

FOOD MONTHLY

CON™*

0.
0.9
1.1

MORTLTY

10108
10668
11300
6700
803

859
133

994000

500

2000

1450
750
2900
400
236
10

5800
4700
6900
5264
9700
18252
428
596
403

1860

66
51

6900
12300
2500



WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

March 17, 1989 Page: 3

Location: Greys River

POUNDS AVERAGE PONO WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER FLOW DENSITY F000 MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX CON™ MORTLTY
Early Big Creek E Dec 1987 -0. -0. -0. -0- -0- -0- -0- -G- 552000
Early Grays River 85 Feb 1987 19718 22. 71099 2300 8.57 2.2 0.07 0. 872
Early Grays River 85 Mar 1987 24027 18. 71099 2400 10. 1.8 0.06 0.9 1445
Early Grays River 85 Apr 1987 29682 14.5 71099 2300 12.9 2.2 0.07 0.7 1904
Early Grays River 86 Feb 1987 2321 632. 15800 970 2.39 2. 0.12 0. 4326
Early Grays River 86 Mar 1987 2310 340. 15800 900 2.57 1.3 0.07 0. 4528
Early Grays River 86 Apr 1987 4515 173. 15800 900 5.02 2. 0.12 0.7 4600
Early Grays River 86 May 1987 6562 118. 31600 1800 3.65 1.3 0.08 1.3 6700
Early Grays River 86 Jun 1987 8505 88. 91599 3080 2.76 0.9 0.03 1.5 2300
Early Grays River 86 Jul 1987 10670 70. 92000 3080 3.46 1.1 0.04 1.6 1404
Early Grays River 86 Aug 1987 13800 54. 91699 2940 4.69 -0- -0- 1.3 1448
Early Grays River 86 Sep 1987 17690 42. 92000 3050 5.8 1.5 0.05 1.1 2392
Early Grays River 86 Oct 1987 20600 36. 92000 2250 9.16 2.2 0.05 1.3 1435
Early Grays River 86 Nov 1987 23134 32. 102000 4100 5.64 1.3 0.05 1.5 887
Early Grays River 86 Dec 1987 24743 30. 92000 3500 7.07 1.6 0.06 0. 233
Early Grays River E  Dec 1987 -0. -0. -0- -0- -0- -0- -G- -0- 62000
Early Washougal 86 Feb 1987 1210 604. 10600 670 1.81 1.4 0.09 0. 1505
Early Washougal 86 Mar 1987 1286 568. 10600 600 2.14 -0- -G 2.5 359
Fall Big Creek E Dec 1987 -0. -0- -0- -0- -0- -0- -0- -0- 137130
Fall ELokomin A Sep 1987 -0. -0- -0- -0- -0- -0- -0- -0- 49
Fall Elokomin A Oct 1987 -0. -0- -D- -0- -0- -0- -0- 0. 108
Fall Elokomin E  Oec 1987 -0. -0- -0- -0- -0- -0- -0- -0- 122000
Fall Grays River 86 Feb 1987 1520 283. 10600 600 2.53 1.1 0.06 0. 1362
Fall Grays River 86 Mar 1987 2365 231. 18500 1300 1.82 0.7 0.05 0. 690
Fall Grays River 86 Apr 1987 6574 83. 26399 1700 3.87 1.4 0.09 0.6 700
Fall Grays River 86 May 1987 10473 52. 26299 1800 5.82 1.7 0.11 1.2 1112
Fall Grays River 86 Jun 1987 1507 70. 21299 1200 1.26 0.4 0.02 0. 400
Fall Grays River 86 Jul 1987 2845 37. 21000 1200 2.37 0.6 0.03 0.9 222
Fall Grays River 86 Aug 1987 3896 27. 21299 1000 3.9 0.9 0.04 1.2 78
Fall Grays River 87 Dec 1987 133 1100. 2599 150 0.89 0.7 0.04 0. 4100
Fall Grays River A Sep 1987 -0. -0- -0- Q- -0- -0- -0- -0- 5
Fall Grays River A Oct 1987 -0. -0- -0- 0- -0- -0- -0- 0. 36
Fall Grays River E Dec 1987 -0. -0- -0- Q- -0- -0- -0- -0- 47000
Fall Kalama Falls A  Sep 1987 -0. -0- -0- 0- -0- -0- -0- -0- 8
Fall Kalama Falls A  Oct 1987 -0. -0- -0- 0- -C- -0- -0- 0. 20
Faii Kalama Falls E  Dec 1987 -0. -0- -0- 0- -0- -0- -0- -0- 131000
Fail Skamakowa 86 Feb 1987 174 617. 5300 300 0.58 0.7 0.04 0. 182
Fall Skamakowa 86 Mar 1987 406 264. 2599 175 2.32 1.1 0.07 0.4 232
Fall Skamakowa 86 Apr 1987 844 127. 5300 300 2.81 1. 0.06 0.1 200
Fall Skamakowa 86 May 1987 1754 61. 5300 400 4.39 1.3 0.1 1.2 200
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Location: Grays River

POUNDS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW  PER FLOW ~ OENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HANO FISH/LB CU FEET GPM GPM INOEX INOEX CON'™ MORTILY
Fall Skamakowa a6 Jun 1987 2140 50. 5300 300 7.13 1.9 0.11 0. 12
Fall Washougal 86 Mar 1987 1848 668. 15800 900 2.05 1.3 0.07 0. 1466
Fall Washougal a6 Apr 1987 5072 252. 60000 1600 3.17 1.4 0.04 0. 3400
Fall Washougal 86 May 1987 7489 111. 71099 1695 4.42 1.6 0.04 0. 2700
Fall Wahougal 86 Jun 1987 9767 85. 71099 1695 5.76 1.9 0.04 0.8 1100
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Location: Kalama Falls

POUNDS AVERAGE POND WATER LBS

* DATE * OF FISH Si2E VOLUME INFLOW PER FLOW  DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX CON" MORTLTY
Early Kalama Fails A  Sep 1987 -0- -0- 9600 150 -0- -0- -0- -0- 0
Early Kalama Fatls A  Det 1987 -0- -0- 7199 1000 -0- -0- -0- 0. 10
Early Kalama Falls A NO™ 1987 ~-D- -0- 7199 1000 -0- -0- -0- 0. 19
Fall Kalama Falls 86 Feb 1987 5084 775. 48000 5000 1.02 0.7 0.07 0. 7644
Fall Kaiama Falls 86 Mar 1987 21129 281. 32799 5750 3.67 1.8 0.19 0. 2980
Fall Kalama Falls 86 Apr 1987 25452 138. 88000 8500 2.99 1.1 0.1 0 7140
Fall Kalama Falls 86 May 1987 26861 88. 62400 6500 4.13 1.4 0.14 0. 15455
Fall Kalama Falls 86 Jun 1987 33170 1. 58000 7200 4.61 -0- -0- 1.1 8700
Fall Kalama Falls A  Sep 1987 -0- -0- 78000 4000 -D- -0- -0- 0. 617
Fall Kalama Falls A Oct 1987 -0- -0- 9600 1000 -0- -0- -0- 0. 547
Fall Katama Falls A NO™ 1987 -0- -0- 9600 1000 -0- -0- -0- 0. 31
Fall Kalama Falls E Dec 1987 -0 -0- -0- -0- -0- -0- -0- -0- 556900
Late Elokomin 85 Feb 1987 30985 20. 69000 5800 5.34 1.1 0.09 0. 100
Late Elokomin 85 Mar 1987 36423 17. 69000 5800 6.28 1.2 0.1 1.9 505
Late Elokmin 85 Apr 1987 9900 15. 24000 2000 4.95 O. 0.08 0. 635
Late Elokomin 85 May 1987 4953 15. 9600 1000 4.95 O. 0.1 0. 40
Late Elokomin 85 Jun 1987 4985 14. 10000 1000 4.99 -0- -0- Q- 103
Late Kalama Falls 85 Feb 1987 17095 20. 69000 5800 2.95 0.6 0.05 0. 400
Late Kalama Falls 85 Mar 1987 20076 17. 69000 5800 3.46 0.7 0.06 1.9 622
Late Kalama Falls 85 Apr 1987 9900 15. 24000 2000 4.95 O. 0.08 0. 600
Late Kalama Falls 85 May 1987 4946 15. 9600 1000 4.95 O. 0.1 0. 72
Late Kalama Falls 85 Jun 1987 4985 14. 10000 1000 4.99 -0- -0- -0- 2
Late Kalama Falls 86 Apr 1987 1024 783. 4800 350 2.93 2.8 0.2 0. 4865
tare Kalama Falls 86 May 1987 1673 338. 4800 500 3.35 1.8 0.19 0. 12525
Late Kalama Falls 86 Jun 1987 5247 207. 29000 3000 1.75 0.8 0.08 0. 3825
Late Kalama Falts 86 Jul 1987 8464 131. 38000 3600 2.35 0.9 0.09 0. 9695
Late Kalama Falls 86 Aug 1987 13827 80. 38400 4000 3.46 1.1 0.12 1.6 2740
Late Kalama Falls 86 Sep 1987 20428 54. 38000 4400 4.64 1.3 0.15 1.2 3055
tare Kalama Falls 86 Oct 1987 26236 42. 38400 4800 5.47 0.1 0.02 1.3 1275
Late Kalama Falls 86 Nov 1987 26752 36. 62000 7400 3.62 0.9 0.1 0. 910
Late Kalama Falls 86 Dec 1987 32101 30. 62400 7400 4.34 O. 0.11 1.4 60
Late Kalama Falls A Oct 1987 -0- -0- 7199 1000 -0- -0- -0- 0. 1
Late Kalama Falls A NO™ 1987 -0- -0- 7199 1000 -O0- -0- -0- 0. 44
Late Kalama Falls A  Dec 1987 -0- -6- 7199 1000 -0- -0- -0- 0. 22
Late Kalama Falls E Dec 1987 -C- -Q- -0- 0- -0- -0- -{- 0. 69900
Spring Kalama falls 86 Feb 1987 788 405. 4800 550 1.43 0.8 0.09 0. 957
Spring Kalama Falls 86 Mar 1987 1535 208. 4800 700 2.19 1.2 0.17 0.9 144
Spring Kalama Falls 86 Apr 1987 2796 114. 9600 1200 2.33 O. 0.12 0.7 575
spring Kalama Falls 86 May 1987 4074 78. 9600 1200 3.39 1.1 0.14 1.2 1035
Spring Kalama Falls 86 Jun 1987 4942 64. 14000 2100 2.35 0.7 0.1 1.9 1490
spring Kalama Falls 86 Jul 1987 6186 51. 12000 2300 2.69 0.7 0.09 1.7 810
Spring Kalama Fails 86 Aug 1987 8922 35. 19200 2000 4.46 1.1 0.11 1.3 3280
Spring Kalama Falls 86 Sep 1987 12432 25. 19000 2400 5.18 1.1 0.14 1.1 1490
Spring Kalama Falls 86 Dct 1987 13426 23. 19000 2400 5.59 1.1 0.13 4. 1895
spring Katama Falls 86 Nov 1987 16200 19. -0- 2000 8.1 1.4 -0- 2.3 980
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Location: Kalama Fatis

POUNDS AVERAGE POND WATER LBS

* DATE * OF FISH S1ZE VOLUME INFLOW PER FLOW DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH¥ YEAR ON HAND FISH/LE CU FEET GPM GPM INDEX INDEX CON™ MORTLTY
Spring Kalama Falls 86 Dec 1987 21771 14. 37400 2000 10.9 1.8 0.09 1.4 3000
Spring Kalama Falls 87 Dec 1987 87 1200. 4800 100 0.87 0.6 0.01 -0- 0
Spring Kalama Falls A May 1987 -0- -0- 9600 1000 -0- -0- -0- 0. 9
Spring Kalama Falls A Jun 1987 -0- -0- 19000 2000 -0- -0- -0- 0. 41
Spring Kalama Falls A Jul 1987 -0~ -0- 9600 1000 -0- -0- -0- 0. 39
Spring Kalama Falls A  Aug 1987 -0- -0- 9600 1000 -0- -0~ -0- 0. 48
Spring Kalama Falls A  Sep 1987 -0- -0- 9600 1000 -0- -0- -0- 0. 87
Spring Kalama Falls E Dpec 1987 -0 -0- -0- -0- -0- -0- -0- -0- 206100
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Location: Klickitat

POUNDS AVERAGE POND WATER LBS

* DATE * OF FISH S12E VOLUME INFLOW PER FLOW DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MT™ YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX CON"™ MORTLTY
Falt Klickitat 86 Feb 1987 239 402. 3400 302 0.79 -a- -0- 0. 500
Fait Klickitat 86 Mar 1987 774 124. 3400 340 2.28 0.9 0.09 0.i 300
Fakl Klickitat 86 Apr 1987 1388 69. 3400 340 4.08 1.2 0.12 1.1 200
Fall Klickitat E Dec 1987 -0- -0- -0- -0- -0- -0- -0- -0- 9000
Fall Priest 86 Feb 1987 6984 500. 34299 2460 2.84 -0- -0- 0 7800
Fall Priest 86 Mar 1987 22854 202. 67000 7720 2.96 1.3 0.15 0 26700
Fall Priest 86 Apr 1987 26809 142. 126000 6422 4.17 1.3 0.06 0. 1700
Fall Priest 86 May 1987 17494 115. 82800 3900 4.49 1.5 0.07 0 1000
fall Priest 87 Dec 1987 -G- -0- -0- -0- -0- -0- -0- 0. 943850
Fall Priest 87 Dec 1987 -G- -0- -0- -0- -0- -0- -0- 0. 943850
Late Cowlitz 86 Feb 1987 728 1096. 10300 738 0.99 -0- -0- 0. 3500
Late Cowlitz 86 Mar 1987 3576 462. 20600 2040 1.75 1. 0.1 0. 15600
Late Coulitz 86 Apr 1987 5418 302. 20600 2040 2.66 1.3 0.13 1. 15800
Late Cowlitz 86 May 1987 14842 106. 39599 5500 2.7 -0- -0- 0.3 3400
Late Cowlitz 86 Jun 1987 10915 144. 39500 5000 2.18 0.9 0.11 -1 1500
Late Couwlitz 86 Jul 1987 16532 95. 40000 5000 3.31 1.2 0.15 1.1 1250
Late Cowl itz 86 Aug 1987 23419 67. 39599 5000 4.68 1.5 0.18 1.1 1500
Late Cowlitz 86 Sep 1987 34742 45, 39599 5500 6.32 1.8 0.25 0. 5700
Late Cowlitz 86 Oct 1987 47284 33. 39599 6668 7.09 1.8 0.3 0. 3000
Late Cowlitz 86 MNov 1987 62160 25. 39599 6668 9.32 2.2 0.37 0.6 6400
Late Cowlitz 86 Dec 1987 70090 22. 39500 6668 10.5 2.4 0.4 1.2 11050
Late ELokomin 85 Feb 1987 63131 22. 80199 6500 9.71 2.1 0.17 0. 19000
Late ELokomin 85 Mar 1987 66090 21. 80199 10250 6.45 1.3 0.16 3.6 1000
Late ELokomin 85 Apr 1987 63683 18. 80199 10131 6.29 1.2 0.15 0. 1000
Late ELokomin 85 May 1987 18200 Ib. 80000 10131 1.8 -0- -0- 0. 2000
spring Klickitat 86 Feb 1987 2425 267. 13699 1477 1.64 -0- -0- 0. 1100
Spring KLickitat 86 Mar 1987 5383 120. 17100 1700 3.17 1.1 0.11 0.6 1500
Spring Klickitat 86 Apr 1987 7225 89. 34299 3400 2.13 0.7 0.07 1.3 2900
Spring KLickitat 86 May 1987 10324 62. 34000 3400 3.04 -0- -0- 1.1 3000
Spring Klickitat 86 Jun 1987 13740 45. a2000 3900 3.52 0.9 0.04 1.2 2200
Spring Klickifat 86 Jul 1987 19916 31. 82000 3400 5.86 1.3 0.06 1.4 900
Spring Klickitat 86 Aug 1987 30820 20. 82000 3400 9.06 1.8 0.08 0.7 1000
spring Klickitat 86 Sep 1987 34138 18. 82000 4012 8.51 1.7 0.08 10. 1825
Spring Klickitat 86 Oct 1987 38343 16. 82000 4725 8.11 1.6 0.09 2. ,000
spring KLickitat 86 Nov 1987 47115 13. 82000 4725 9.97 1.8 0.1 0.9 1000
Spring KLickitat 86 Dec 1987 55590 11. 82000 4725 11.8 2. 0.11 0.8 1000
Spring KLickitat 87 Dec 1987 1527 856. 17000 1250 1.22 -0- -0- -0- 9400
Spring Klickitat A Aug 1987 -C- -G- -0- -0- -0- -0- -0- -0- 63
Spring Klickitat A Sep 1987 -0- -G- -0- -0- -0- -Q- -0- 0. 12
Spring Klickitat E  Dec 1987 -0- -0- -0- -0- -0- -0- -0~ -0- 135700
Spring Wind River 85 Feb 1987 47900 14. 82800 5000 9.58 1.8 0.11 0. 1100
Spring Wind River 85 Mar 1987 60872 11. 82800 5150 11.8 2. 0.12 1.4 1000
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4.
0
0.
1.2
0.

o o

1.1

o o o o

0.
El
0.5

1.2
1.3
0.
0.
1.2
0.8

0

MONTHLY
MORTLTY

112
434
1047
370
458
741
182
434
360
431

4193
4455
19020
205
57
2522
79
13
1088
1592
2503
15
359
905
470
405
1348
81
1626
1186

4

50
764
213

227476

16
33
2

1191
599
182
407
330
689
134
375
371

1241



Location:

SPECIES

spring

Spring

Lyon®s Ferry

POUNDS

* DATE * OF FISH

STOCK BROOD MTH YEAR QN HAND
Tucannon A Aug 1987 -D-
Tucannon E Dec 1987 -0-

WDF PROGRAM Qr02

Hatchery Rearing Parameters and Mortality Summary Report
March 17, 1989

AVERAGE
SIZE
FISH/LB

POND
VOLUME
CU FEET

E 2

WATER LBS
INFLOW PER
GPM GPM
.0- -0-
-0- -0-

FLOW
INDEX

Page:

"1

DENSITY FOOD MONTHLY
INDEX  CON"™ MORTLTY



Location:

SPECIES
Fall
Fail
Fall

Fail
Fall

Fall

Priest Rapids

STOCK
Priest
Priest

Priest

Priest
Priest

Priest

a6
a6
a6

> >

POUNDS

* DATE * OF FISH
BROOD MT™ YEAR

Mar
Apr
May

Sep
Nov

Dec

1987
1987
1987

1987
1987

1987

ON HAND

23607
59926
79734

WDF PROGRAM Qc02
Hatchery Rearing Parameters and Mortality Summary Report

March 17.

AVERAGE

SIZE

FISH/LB

300.
118.
76.

1989

POND
VOLUME
CU FEET

-0-

180000
180000

E 3

WATER LBS
INFLOW  PER
GPM GPM
-0- -0-
24200 2.48
27500 2.9
0 -0-
0 0

0 -0-

FLOW
INDEX

Page: 12

DENSITY FOOD MONTHLY
INDEX ~ CON"™ MORTLTY

-0- 0. 56450
0.13 0.8 9102
-0- 0. 10900
-0- -0- 129
-0- -0- 1060
-0- -0- 1410100



WDF PROGRAM Qc02
Hatchery Rearing Parameters and Mortality Summary Report

March 17, 1989 Page: 13

Location: Ringold

POUNDS AVERAGE POND WATER LBS

* DATE * OF FISH SI1Z2E VOLUME INFLOW PER FLOW  DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX CON™ MORTLTY
Early Klickitat 86 Feb 1987 212 612. 1700 250 0.85 0.7 0.1 0. 100
Early Klickitat 86 Mar 1987 762 170. 3299 500 1.52 1, 0.15 1.4 200
Early Klickitat 86 Apr 1987 1726 75. 3299 600 2.88 0. 0.18 0.9 200
Early Klickitat a6 May 1987 3921 33. 3299 800 4.9 1.1 0.27 0.8 100
Early Klickitat a6 Jun 1987 4788 27. 3000 800 5.99 -0- -0- 0. 100
Fall Priest 85 Feb 1987 167142 7. 1568000 3300 50.6 7.8 0.02 0. 10000
Fall Priest 85 Mar 1987 183333 6. 1568000 3500 52.4 5.9 0.01 1.7 70000
Spring Wind River 86 Feb 1987 2325 430. a300 1250 1.86 1.2 0.19 0. 4800
Spring Wind River 86 Mar 1987 3740 267. 19899 3000 1.25 0.8 0.13 1.7 1200
Spring Wind River a6 Apr 1987 6650 150. 19899 3600 1.85 0.8 0.14 1.2 1200
Spring Wind River 86 May 1987 11995 83. 19899 4800 2.5 0.8 0.2 1.2 1996
spring Wind River 86 Jun 1987 16540 60. 20000 4800 3.45 -0- -0- 1.8 3199
Spring Wind River a6 Jul 1987 24771 40. 23000 5600 4.42 1.1 0.27 1.5 1550
Spring Wind River 86 Aug 1987 32994 30. 23200 5950 5.55 1.2 0.32 1.6 1014
Spring Wind River 86 Sep 1987 39400 25. 2940000 8100 4.86 1.1 E-3 1.7 4837
Spring Wind River a6 Oct 1987 48750 20. 2940000 8100 6.02 1.2 E-3 1.3 10000
Spring Wind River a6 Nov 1987 80416 12. 2940000 8100 9.93 1.8 E-3 0.6 10000
Spring Wind River 86 Dec 1987 95500 10. 2940000 5730 16.7 2.6 E-2 1.3 10000

El 4



Location: Rocky Reach

POUNDS

* DATE * OF FISH

SPECIES STOCK BRCOD MTH YEAR ON HAND
Early Kelama Falls 85 Jan 1987 614
" Early Kalama Falls 86 Feb 1987 1117
Early Katama Falls a6 Mar 1987 1665
Early Kalama Fatts 86 Apr 1987 2253
Early Kalama falls a6 May 1987 3751
Early Kalama Falls a6 Jun 1987 5515
Early Kalama Falls a6 Jul 1987 7926
Early Kalama Falls a6 Aug 1987 9907
Early Kalama falls a6 Sep 1987 12660
Early Kalama Falls a6 Oct 1987 16707
Early Katama Falls 86 Nov 1987 18983

Early Kalama Falls a6 Dec 1987 21976

Fall Priest a5 Jan 1987 18327
Faltl Priest ab Feb 1987 19050
Fall Priest a5 Mar 1987 21064
Fall Priest 85 Apr 1987 27975
Fall Wells 86 Feb 1987 1001
Fail Wells a6 Mar 1987 1562
Fall Wells 86 Apr 1987 2478
Fall Wells a6 May 1987 1844
Fall Wells a6 Jun 1987 2958
Fall Wells 86 Jul 1987 4448
Fall Wells a6 Aug 1987 6100
Fall Wells a6 Sep 1987 8120
Fall Wells a6 Oct 1987 11027
Fall Wells a6 Nov 1987 13349
Fall Wells a6 Dec 1987 15696
Late Rocky Reach a5 Jan 1987 26319
Late Rocky Reach a5 Feb 1987 28883
Late Rocky Reach a5 Mar 1987 30558
Late Rocky Reach a5 Apr 1987 36994

WOF PROGRAM QCQ2
Hatchery Rearing Parameters and Mortality Summary Report

March 17,

AVERAGE
SIZE
FISH/LB

789.

428.
285.
209.
123.
a3.
57.
45.
33.
25.
22.
19.

13.
12.5
11.3

a.5

556.
340.
213.
140.
85,
55.
40.
30.
22.

15.

18.
16.4
15.5
12.8

1989

POND
VYOLUME
CU FEET

3299

3299
6599
6599
a300
36000
36000
35599
34000
34000
34000
34000

33900
33900
33900
33900

5000
6599
6599
5000
5000
12000
11600
11600
12000
34000
34000

33900
33900
33900
33900

E5

WATER LBS
INFLOW  PER
CPM GPM

500 1.23

700 1.6
1400 1.19
1400 1.61
1750 2.14
4100 1.35
4340 1.83
4340 2.28
400G 3.16
4000 4.18
4000 4.75
4000 5.49

3500 5.24
3500 5.44
3500 6.02
5200 5.38

750 1.33
1400 1.12
1400 1.77
1050 1.76
1350 2.19
2450 1.82
2450 2.49
2800 2.9
2800 3.94
4000 3.34
4000 3.92

4700 5.6
4700 6.15
4700 6.5
4700 7.87

FLOW

ENDEX

-0-

0.9
0.6
0.7
0.8
0.4
0.5
0.6
1.1
0.
1.
1.1

0.9

0.
1.

0.8

0.8
0.6
0.8
0.7
0.7
0.5

0.6

0.7
0.8
0.6
0.7

1.1
1.2
1.2
1.4

Page: 14

DENSITY FOOD MONTHLY

INDEX

0.13
0.13
0.17
0.14
0.2
0.11
0.13
0.16
0.19
0.08
0.08

0.15
0.16
0.17
0.19

CON""

0.9
0.

0.7

1.2
1.2
1.9
1.5
1.1

1.8
1.3

3.6
1.6
0.8

2.1
0.6

MORTLTY

11146

6647
3630
3635
9528
3637
930
1548
2172
105
43
100

178
124

97
237

15447
2894
3113
7956
6852

13481

650
381
1023
2313
4845

65
65
36
122



WOF PROGRAM Q€02
Hatchery Rearing Parameters and Mortality Summary Report

March 17, 1989 Page: 15

Location: Speelyai

POUNDS AVERAGE POND WATER LBS

* DATE * OF FISK SIZE VOLUME INFLOW PER FLOW  DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM [NDEX [NDEX CON™ MORTLTY
Early Big Creek E Dec 1987 -0 -0- -Q- -0- -0- -0- -0- -0- 0
Early Lewis River a6 Mar 1987 3998 390. 20700 1500 2.67 -0- -0- 0. 12100
Early Lewis River a6 Apr 1987 6230 219. 41400 2650 2.35 1.1 0.07 0. 11000
Early Lewis River a6 May 1987 8526 160. 55200 3600 2.37 0. 0.06 1.3 5200
Early Lewis River a6 Jun 1987 9595 142. 55200 3600 2.67 1. 0.07 3.2 1750
Early Lewis River a6 Jul 1987 10534 115. 48000 3150 3.34 1.2 0.08 0. 1400
Early Lewis River a6 Aug 1987 14211 85. 55200 3600 3.95 1.3 0.08 1.3 700
Early Lewis River 846 Sep 1907 20140 60. 48000 2800 7.19 2.1 0.12 0. 1500
Early Lewis River a6 Oct 1987 25158 48. 48000 3325 7.57 2.1 0.14 1.8 1400
Early Lewis River a6 MNov 1987 30172 40. 48000 3325 9.07 2.3 0.16 1.8 700
Early Lewts River a6 Dec 1987 36533 33. 55000 3800 9.61 2.3 0.16 1.2 1000
Early Lewis River A Sep 1987 -0- -0- -0- -0- -G- -0- -0- -0- 0
Eariy Lewis River A Oct 1987 -0- -0- -0- -0- -0- -0- -0- 0. 77
Earty Lewis River E  Dec 1987 -0 -0- -0- -0- -0- -0- -0- -0- 211000
Spring Katama Fzlls a6 May 1987 2480 72. 27600 1400 1.77 0.6 0.03 0. 300
Spring Katama Falls a6 Jun 1987 3562 50. 27600 1400 2.54 0.7 0.04 1. 500
spring Katama Falls a6 Jul 1987 4888 36. 28000 1800 2.72 0.7 0.04 1.4 800
Spring Kalama Falls a6 Aug 1987 5677 31. 27600 2000 2.84 0.6 0.04 0. 600
Spring Kalama Falls a6 Sep 1987 6518 27. 28000 2000 3.26 0.7 0.05 0. 132
Spring Kalama Falls a6 Qct 1987 7656 23. 18000 2000 3.83 0.8 0.09 0. 200
Spring Kalama Falls 86 Nov 1987 9257 19. 18000 2000 4.63 0.9 0.1 1.7 200
Spring Kalama Falls a6 Dec 1987 9766 la. 18000 2000 4.88 0. 0.11 5.3 36
Spring Lewis River a6 Mar 1987 5331 130. 13800 1000 5.33 2.1 0.16 0. 5500
Spring Lewis River a6 Apr 1987 7688 90. 27600 2400 3.2 1.1 0.09 0.8 1100
Spring Lewis River A Aug 1987 -D- -0- -0- -0- -0- -0- -0- -0- 53

El 6



Location:

SPECIES

Spring
Spring

Tucannon

STOCK

Tucannon
Tucannon

WDF PROGRAM QCQz
Hatchery Rearing Parameters and Mortality Summary Report

POUNDS
* DATE * OF FISH
BROOD MTH YEAR ON HAND

a6 MNov 1987 15652
a6 Dec 1987 15646

March 17,

AVERAGE
SIZE
FISH/LB

10.
10.

1989

POND
VOLUME
CU FEET

8100
8000

El7

WATER LBS
INFLOW  PER
GPM GPH

2244 6.90
2244 6.97

Page: 16

FLOW  DENSITY FOOD MONTHLY
INDEX  INDEX  CON™ MORTLTY

-0- -0- 0. 418
-0- -0- E2 63



Location: Washougal

SPECIES

Early

Fatl
Fall
Fall
Fall
Fall
Fall
Fall
Fall

Fall

Fall

Late

Late
Late
Late
Late
Late

Late
Late
Late
Late
Late
Late
Late
Late
Late
Late

Late

Ltate

STOCK

Washougal
Washougal

Washougal

Washougal

Washougal

Washougal
Washougal
Washougal
Washougal
Washougal
Washougai
Washougal
Washougal

Washougal

Washougal

Cowlitz

Washougal
Washougal
Washougal
Washougal
Washougal

Washougal
Washougal
Washougal
Washougal
Washougal
Washougal
Washougal
Washougal
Washougal
Washougal

Washougat

Washougal

BROOD

ab
ab

86

a6
86
a6
a6
a6
a6
86
a6

a5

85
a5
ab
ab
ab

a6
a6
a6
a6
a6
a6
a6
a6
a6
a6

E

POUNDS

* DATE * OF FISH
MTH YEAR ON HAND

Feb
Apr

Feb

Dec

Dec

Feb

1987
1987

1987

1987

1987

1987

Mar 1987

Apr
May
Jun
dun
Jul
Aug

Dec
Dec
Mar
Feb
Feb
Mar
Mar

Apr

Mar

1987
1987
1987
1987
1987
1987

1987
1987
1987
1987
1987
1987
1987

1987

1987

Apr 1987

May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Dec

Dec

1987
1987
1987
1987
1987
1987
1987
1987

1987

1987

4815
127879

1688

-0-

-0-

7384
11783
27696
53246

4715
71268

7296

7408

-0-

-0-

1008

19784
105200
22204
119318
25654

3018

8059
12317
17486
24213
34636
44716
61085
60656
78912

-0-

-0-

WDF PROGRAM QcCo2

Hatchery Rearing Parameters and Mortality Summary Report
March 17, 1989

AVERAGE
SIZE

FISH/LB

25.5
20.

718.

-0-

854.
540.
228.
117.

19.7

1164.
496.
299.
192.
138,

POND
VOLUME
CU FEET

20799

422000

10399
-G-
-0-

77400
291000
291000
461000

39000
422000

39000

39000

20799

93800
422000
72900
42200
70000

52000

56500

a2500
159000
159000
178000
178600
460000
490000
490000

EL8

WATER
[NFLOW
GPM

640
9500

320

6000

3180
all5
7515
10990
1590
7500
1590
1590

6000

640

2880
10000

2240
10000

2240

1600
1865
2925
5430
5430
4000
7000
7600
a200
8500

6000

LBS
PER
GPM

10.6
13.5

5.20

2.32
1.45
3.69
4.84
2.97
9.5
4.59
4.66

1.58

6.87

10.5
9.91
11.9
11.5

1.89
4.32
4.21

3.22
4.46

0.66
6.39
8.04
a.37
9.28

-0-

FLOW

INDEX

2.4
2.7

0.3

1.6
2.4
2.1
2.5
2.2

3.1
2.1
2.3
2.2
2.4

Page: 17

DENSITY FOOD MONTHLY

INDEX

0.07
0.06

-0-

0.01

0.05
0.06
0.06
0.59
0.07

o o o
(<2303, BN

o
[e¢]

o
ESS

O oo oo o oo
o o <
ESy ~

o
S

f
o
[

CON""

0.8
0.9

1.5
5.9

2.8
2.5

1.8
1.7
2.1
1.5
1.8

2.5
1.9

MORTLTY

600
6300

30000

45

31500

27000
13100
48200
34000
2400
15600
3000
1800

243

390000

100

2100
5000
1600
5000
6300

6800
6500
115800
29500
16000
16300
a404
916
950
500

86

128000



Location:

SPECIES

Spring

summer
Summer
Summer

summer
summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
summer

Summer
Summer
Summer
Summer

Summer

Summer

Wells Spawning
STOCK BROOD
Leavenworth a7
Wetls a5
Wells 85
Wells a5
Wells a6
Wells 86
Wells a6
Wells a6
Wells a6
Wells a6
Wells 86
Wells a6
Wells a6
Wells 86
Wells 86
Wells a7
Wells A
Wells A
Wells A
Wells A
Wells E

p

WDF PROGRAM Q02
Hatchery Rearing Parameters and Mortality Summary Report

QUNDS

* DATE * OF FISH
MTH YEAR ON HAND

Dec

Feb
Mar
Apr

Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
bec

Dec
Jul
Aug
Sep

Oct

Dec

1987

1987
1987
1987

1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987

1987
1987
1987
1987
1987

1987

. ' ’ '
o O o o
v . ] '

493

32885
39445
43817

3924
6343
7202
14274
7613
5774
10290
16273
22931
25921
32325

366

-0-

March 17

AVERAGE

SIZE

FISH/LB

240.

12.
10.
9

450.
230.
200.
100.
70.
68.
38.
24.
17.
15.
12.

830.

|e8e

POND
VOLUME
CU FEET

1a99

38000
38000
38000

25000
25000
25000
25000
25000
25000
25000
38000
38000
38000
38000

1899

EL9

WATER
INFLOW
GPM

449

5388
5388
4980

4050
4050
4050
4050
4050
2500
4725
2559
2514
2514
2514

449

-0-

LBS
PER
GPM

1.1

6.1
7.32
8.8

0.97
1.57
1.78
3.52
1.88
2.31
2.18
6.36
9.12
10.3
12.9

0.82

FLOW

INDEX

0.8

1.2
1.4

0.8
0.9
1.2
0.6
0.7

1.1

1.7
1.9
2.1

0.7

Page: 18

DENSITY FOOD MONTHLY

[NDEX

0.19

0.14
0.17
0.19

0.13
0.15
0.19

0.1
0.07

0.07
0.11
0.13
0.14

CON™

0.7
1.1

6.3
1.1

0.8

1.2

2.7
1.1

'
o o o o
P h "

MORTLTY

2072

99
174
a5

12908
9211
18282
11358
9325
6463
1666
472
725
1017
921

1300

14
15

180600



APPENDI X F

Appendix F contains the Yearly Medication Report. Medication
usage 1is listed by type of nedication for each pathogen for the
cal endar year 1987.

Dosage:

Formalin = parts per mllion (ppm

D quat = me _ _

Romet = % body weight fed of nedicated feed
TMb0 = % body weight fed of medicated feed

Gl linmycin = % body weight fed of medicated feed
Sul met = % body weight tfed of nedicated feed

Mol achite = # of treatnments per nonth

Epsom salts = % of feed by weight

Erythronycin = # of injections per month

Anmount :

Formalin = gal | ons
D quat = gallons
Romet = pounds

TMb0 = pounds

Gl limcin = pounds
Sul net = pounds

Mal achite = gallons
Epsom salts = pounds
Erythronycin = none

Fl



WF PROGRAM MEDREP

Yearly Medication Report
March 16, 1989

Page: l
Agent: G| Anpeba
Fi sh
Medi cati on Dosage Amount Location Speci es Stock Brood Size
Formal i n
250 144G Vel ls Summer  Wells 86 70.

F2



WDF PROGRAM MEDREP

Yearly Medication Report
March 16, 1989

Page: 2
Agent: Bacterial GIl Ds
Fi sh
Medi cati on Dosage Amount Location Speci es Stock Brood  Size
Di quat
8ppm . 20G Lyon's Ferry  Fall Lyon's 86 178.
16ppm . 346G Lyon's Ferry  Fall Lyon's 86 178.

F3



Agent: BHS

WDF PROGRAM MEDREP
Yearly Medication Report
March 16, 1989

Medi cati on Dosage Amount Location

Ronet

TMbO

2%
1.5%
| -2%
2%
1. 25%

2%
2%
2%
2%
2%
2%
2%

2300
3800
351
296
665

12660
5225
6650
7040
1652
758
140

Cow itz

Kl'ickitat
Washouga
Washouga
Washouga

Cowitz
Cow itz
Cowlits
Cow itz
Kal ama Fal | s
Kal ama Fal | s
Lower Kal ama

Speci es

Spring
Spring
Fal
Fal |
Fal |

Fal |
Fal
Spring
Spring
Spring
Spring
Early

F4

St ock

Cowl itz

Kl'ickitat
Washouga
Washouga
Washouga

Cow itz
Cow itz
Cow itz
Cow itz
Kal ana
Kal ana
Kal ana

Page:

Br ood

86
86
86

86

86
86

86
86

86

Fi sh
Si ze

21.
18.
82.
50.
49.

96.

59.
45.
35.
25.
350.



Agent: Bacterial

Medi cati on Dosage Anount

Gl l'inycin

2%
2%
1%
2%
1. 25%
1. 25%
1.5%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
1. 25%
1. 25%
2%
2%
2%
2%
2%
2%
1%
2%

Kidney Dis

433
967
3000
6650
1150
3150
3950
440
440
219
366
1073
2200
1420
5016
384
334
1500
1500
288
1952
950
150
1450
2800
300
3000

WDF PROGRAM MEDREP

Yearly Medication Report

March 16, 1989

Locati on

Kal ama Falls
Kal ama Falls
Klickitat
Klickitat
Lewi s River
Lewi s River
Lewi s River

Lyon's
Lyon's
Lyon's
Lyon's
Lyon's
Lyon's
Lyon's
Ri ngol d
Ri ngol d

Ferry
Ferry
Ferry
Ferry
Ferry
Ferry
Ferry

Rocky Reach

Speel ya
Speel ya

Washouga
Washouga

Vells
Vells
Vells
Vells
Vells
Vells

Speci es

Spring
Spring
Late
Spring
Spring
Spring
Spring
Fal

Fal

Fal
Fal |
Fal

Fal
Spring
Spring
Spring
Fal |
Spring
Spring
Fal

Fal
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer
Sumrer

F5

St ock

Kal ana

Kal ana

El okoni n
Klickitat
Lewi s River
Lewi s River
Lewi s River
Lyon's
Lyon's
Lyon's
Lyon's
Lyon's
Lyon's
Tucannon
Wnd River
Wnd River
Vells

Kal ana

Kal ana
Washouga
Washouga
Vells

Vlls

Vlls

Vells

Vells

Vells

Page:

Br ood

Fi sh
Si ze



WDF PROGRAM MEDREP
Year|y Medication Report
March 16, 1989

Page: 5
Agent: Columaris
Fi sh
Medi cati on Dosage Amount Location Speci es Stock Brood Size
Di quat
30PPM  22.5G  Rocky Reach Early Kal ama 86 57.
30PPM  22.56; Rocky Reach Fal | Vel ls 86 55.
TVB0
2. 4% 1600 Rocky Reach Early Kal ama 86 45,
2% 2519 Washougal Late Washougal 86 96.

F6



Agent :

Medi cati on Dosage Anount

Formal in

Costia

166
166
166
166
166
166
28.5
166
166
166
166
166
166
166
166
166
40
166
166
166
166
166
125
166
166
25

147G
84G
42G
231G
84G
20G
17G
12G
8G
16G
1G
12G
27G
40G
12G
4G
25G

WDF PROGRAM MEDREP

Locati on

Cowlits
Cowitz
Cowitz
Cowlitz
Cowitz

El okoni n

El okoni n
Gays River
Gays River
Gays River
Gays River
Gays River
Gays River
Kal ama Falls
Kal ama Falls
Kal ama Falls
Klickitat
Lewis River
Lower Kal ama
Lower Kal ana
Lower Kal ama
Lower Kal ama

Priest Rapids

Speel yai
Speel yai
Washougal

F7

Yearly Medication Report
March 16, 1989

Speci es

Fal |
Fal |
Fal |
Late
Spring
Late
Late
Early
Early
Early
Fal |
Fal |
Fal |
Fal |
Late
Spring
Spring
Late
Early
Early
Fal |
Fal |
Fal |
Early
Spring
Fal |

St ock

Cowitz
Cowlits
Cowitz
Cowitz
Cowitz

El okoni n

El okoni n
Gays River
Washougal
Gays River
Skanmakowa
Gays River
Washougal
Kal ana

Kal ana

Kal ana
Klickitat
Lewi s River
Kal ama

Kal ana

Kal ana

Kal ana

Pri est

Lewi s River
Kal ama
Washougal

Page:

Br ood

86
86
86
86
86



Agent :

Cold Water

D sease

WDF PROGRAM MEDREP
Yearly Medication Report

March 16, 1989

Medi cati on Dosage Amount Location

Ronet

Sul met

TVBO

1.5%
1%
2%
2%
2%
2%

2%
2%

1%
2%
2%
2. 5%
2%
2%
2%
1.6%
1.6%
1.6%
2%
1.5%
2%
2%
2%
2. 4%
2%
2%
2%
2%

30
76
150
150
700
612

241
700

27020
30365
16085
350
362
362
266
149
2428
240
10000
200
18000
178
282
882
485
116
3165
2071

El okoni n
El okoni n
Kal ama Falls
Kal ama Falls
Klickitat
Klickitat

Kl ickitat
Kl ickitat

Cowlitz
Cowitz
Cowitz

El okoni n

Kal ama Falls
Kal ama Falls
Kal ama Falls
Lewi s River
Lewis River
Lewi s River
Lewi s River
Lower Kal ama
Ri ngol d
Rocky Reach
Rocky Reach
Rocky Reach
Speel yai
Washougal
Washougal
Washougal

Speci es Stock

Late
Late
Late
Late
Late
Late

Late
Late

Late
Late
Late
Late
Late
Late
Late
Late
Late
Late
Late
Early
Fal |
Early
Early
Early
Early
Early
Late
Late

F8

Kal ana
Kal ana
Kal ana
Kal ana
Cowlitz
Cowlitz

Cowitz
Cowitz

Cowitz
Cowlitz
Cowlits

Kal ana

Kal ana

Kal ana

Kal ana

Lewi s River
Lewi s River
Lewi s River
Lewi s River
Kal ana

Pri est

Kal ana

Kal ana

Kal ana

Lewi s River
Washougal
Washougal
Washougal

Page:

Br ood

86
86
86
85
86
86

86
86

85
86
86
86
85
86
86
86
86
86
86
86
85
86
86
86
86
86
86
86

Fi sh
Si ze

609.
311
338.

15.
302.
106.

462.
302.

22.
39.
34,
311.
15.
338.
207.
970.

. 41,



Agent: Enteric Redmouth Dis

WDF PROGRAM MEDREP
Yearly Medication Report

March 16,

Medi cati on Dosage Amount Location

Romet
2% 3850
TNVBO
2% 2380
2% 3350
2% 1800

Cowitz

Cowitz
Cowitz
Lewi s River

1989
Page:
Speci es Stock Br ood
Fal | Cowlitz 86
Spring Cowi tz 86
Spring Cowlitz 86
Spring Lewis River 86

F9

Fi sh
Si ze

27.

20.
15.
21.



Agent: Saprol egni a

WDF PROGRAM MEDREP

Yearly Medication Report

March 16, 1989

Medi cati on Dosage Amount Location

Di quat

Formal in

Mal achite

24

166
200
200
200
166
166
1666
1666
1666

=N
O oo

— o
N RO

PWREADBRNELE IO O DO SR
(82 Nan] o o

Qo p2

18G

60G
180G
584G
696G
32G
24G
157G
30G
190G

2.6G
2G
3.4G
6G

6. 6G
6.9G
.6G
.5G
2G
7G
1G
2G
2G
.5G
1.5G
.68G
4.5G
7.6G
7.9G
1.4G
5.3G
8G
1G
1G

Rocky Reach

Cowitz
Cowitz
Cowlitz
Cowitz
Kal ama Falls
Kal ama Falls

Klickitat
Lower Kal ana
Lower Kal ana
Cowitz
Cowitz

Cowi tz
Cowitz
Cowitz
Cowitz
Cowitz

Kal ama Falls
Kal ama Falls
Kal ama Falls
Kal ama Falls
Kal ama Falls
Kal ama Falls
Kal ama Falls
Klickitat
Klickitat
Lewi s River

Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Priest Rapids
Priest Rapids
Speel yai

Speel yai

Speci es

Fal |

Spring
Spring
Spring
Spring
Spring
Spring
Fal |
Early
Fal |

Fal |
Fal |
Late
Spring
Spring
Spring
Spring
Early
Fal |
Fal |
Spring
Spring
Spring
Spring
Spring
Spring
Late
Fal |
Fal |
Fal |
Fal |
Fal |
Early
Spring

F10

St ock

Vel ls

Cowitz
Cowitz
Cowlitz
Cowitz
Kal ana
Kal ana
Pri est

Kal ama
Kal ama

Cowitz
Cowitz
Cowitz
Cowitz
Cowlitz
Cowlitz
Cowitz

Kal ana

Kal ann

Kal ana

Kal ana

Kal ama

Kal ana

Kal ana
Klickitat
Klickitat
Lewi s River
Lyon's
Lyon's
Lyon's

Pri est

Pri est

Lewi s River
Lewi s River

Page:

Br ood

86

(eeNocNooln-dn - - —ls s o2
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Fi sh
Si ze

18.



WDF PROGRAM MEDREP
Yearly Medication Report
March 16, 1989

Page: 10
Agent: Furuncul osis
Fi sh
Medi cati on Dosage Amount Location Speci es Stock Brood Size
Ronet
1% 1700 El okomi n Late El okom n 86 79.
1% 1200 El okom n Late El okom n 86 70.
182% 498 Kalama Falls  Spring Kal ama 86 64.
2% 550 Lower Kalama  Early Kal ama 86 98.
1.25% 1638 Washougal Late Washougal 86 96.
TVB0
2.1% El okom n Late El okom n 86 209.
2% 2000 El okonin Late El okomi n 86 141.
2% 3000 El okom n Late El okomi n 86 70.
2% 1591 Gays River Fal | Kal ama A -0-
2% 610 Kalama Falls Late Kal ama 86 131.
2% 90 Kalama Falls  Late Kal ama 86 80.
2% 18850  Lewi s River Late Lewis Rver 86 50.
2% 4700 Lewis River Spring Lewis River 86 19.
2% 5567 Lower Kalama  Early Kal ama 86 173.
2% 281 Lower Kalama  Early Kal ana 86 151.
2% 4056 Washougal Late Washougal 86 138.
2% 1591 Washougal Late Washougal 86 74,

Fl1



WDF PROGRAM MEDREP
Yearly Medication Report
March 16, 1989

Page: 11
Agent: Hexamta
Fi sh
Medi cati on Dosage Amount Location Speci es Stock Brood Size
Epsom salts
3% 4 Gays River Fal | G ays River 86 21.



WDF PROGRAM MEDREP
Yearly Medication Report
March 16, 1989

Page: 12
Agent: I chthyophthirius
Fi sh
Medi cati on Dosage Anount Location Speci es Stock Brood  Size
Formalin
166 126G Cowlitz Spring Cowitz 86 79.
166 2G Gays River Fal | Gays River 87 1100.
166 96G Kalama Falls  Spring  Kal ama 86 51.
166 96G Kalama Falls  Spring Kalama 86 23.
166 825G Lewi s River Spring Lewis River 86 19.
166 495G Lewis River Spring Lewis River 86 12.
166 14G Ri ngol d Spring  Wnd River 86 60.
166 44G Ringol d Spring  Wnd River 86 40.
166 62G Ri ngol d Spring  Wnd River 86 30.
125 577G Vells Summer  Vells 86 15.

F13



Agent :

Prophyl actic

WDF PROGRAM MEDREP
Yearly Medication Report

March 16, 1989

Medi cati on Dosage Amount Location

Erythronycin

Formalin

Gal l'imycin

PO = = b= B = = = b B b e e b o e e RO

166

1666
1666
1666
1666
1666
1666
1666
1666
1666
1666
200

1666
1666
166

1666
1666
1666
1666
1666

1.5%
1.5%
1.5%
2%

1.5%
1.5%

190G
396G

7G
366G
275G
31G
7.5G
155G
336G
25G
25G
205G
25G
125G

8730
5250
6650
124
1800
700

Cowlits
Cowlits
Cowitz
Cowitz
Cowitz

| Zalama Falls
Kal ana Fal | s
| Zalama Falls
| Zalama Falls
[ ZI'ickitat
Lewi s River
Lewis River
Lewi s River
Lewi s River
Lewi s River
Lyon's Ferry
Pri est
Speel yai
Speel yai
Speel yai

Cowlits

El okomi n
Gays River
Gays River
Gays River
Gays River
Gays River
Gays River
Kl'i ckitat

Kl'i ckitat
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry

Priest Rapids

Ri ngol d
Speel yai
Washougal
Washougal
Washougal
Vells

Cow itz
Cowl itz
Lewis River
Rocky Reach
Speel yai
Speel yai

Rapi ds

Speci es Stock

Fal |
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Early
Early
Early
Late
Spring
Spring
Fal |
Early
Early
Spring

Fal |
Fal |
Early
Early
Fal |
Fal |
Fal |
Fal |
Fal |
Spring
Fal |
Spring
Spring
Fal |
Spring
Early
Early
Fal |
Late
Sumrer

Spring
Spring
Spring
Fal |

Spring
Spring

F14

Cowlits
Cowitz
Cowitz
Cowlits
Cowlits

Kal ana

Kal ana

| Zal ama

Kal ana
Klickitat
Lewi s River
Lewi s River
Lewi s River
Lewi s River
Lewi s River
Tucannon
Pri est

Lewi s River
Lewi s River
Lewi s River

Cowitz

El okoni n
Big Creek
Gays River
El okoni n

Kal ana
Gays River
Big Creek

[ ZI'ickitat

[ ZI'ickitat
Lyon's
Tucannon
Tucannon
Pri est

Wnd River
Lewis River
Washougal
Washougal
Washougal
Vells

Cowlits
Cowitz
Lewi s River
Vells

| Zal ama

Kal ann

Page:
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25.

15
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WDF PROGRAM MEDREP
Yearly Medication Report
March 16, 1989

Page: 14
Agent: Prophylactic
Fi sh

Medi cati on Dosage Amount Location Speci es Stock Brood Size
Mal achite

5 .5G Gays River Fal | Kal ama A

2 .25G Gays River Fal | Gays Rver A -0-

5 .5G Gays River Fal | El okonin A -0-

37 4.3 Lyon's Ferry Spring  Tucannon A -0-

4 1.2G Vel ls Summer  Vells A -0-

12 3.7G Vel s Sumer Vells A -0-

13 3.5G Vells Summer  \Wells A -o-

13 3.5G Vells Summer  Vells A -0-
Ronet

1.25% 320 Lyon's Ferry  Spring  Tucannon 86 12.

1.25% 1180 Tucannon Spring  Tucannon 86 10.
TV60

2% 1200 Cowlitz Fal | Cowlitz 86 68.

2% 962 Rocky Reach Early Kal ama 86 83.

2. 4% 1380 Rocky Reach Early Kal ama 86 57.

2% 1875 Rocky Reach Early Kal ama 86 33.

2% 2050 Rocky Reach Early Kal ama 86 25.

2% 1295 Rocky Reach Early Kal ama 86 22.

2. 4% 1380 Rocky Reach Fal | Vel s 86 55.

2.5% 1600 Rocky Reach Fal | Vel ls 86 18.

F15



WDF PROGRAM MEDREP

Yearly Medication Report
March 16, 1989

Page: 15
Agent: Trichodi na
Fi sh
Medi cati on Dosage Amount Location Speci es Stock Brood  Size
Formalin
166 40G El okomi n Late El okom n 86 36

F16



Agent: Trichophrya

WDF PROGRAM MEDREP

Yearly Medication Report

March 16, 1989

Medi cati on Dosage Amount Location

Formalin
100
166
200

25.56  Rocky Reach
42G Rocky Reach
50G Rocky Reach

E17

Speci es

Early
Early
Early

St ock

Kal ama
Kal ama
Kal ama

Page:

Br ood

16
Fi sh
Si ze

45.
33.



APPENDI X G

Appendi x G shows a standard Viral Certification form These are
generatgd by the conputer for the hatchery, species and stock
request ed.



FHsh Health Certification Report

Jan 25, 1988
For: Elokomn Speci es: Coho
1318 State Hi ghway 407 St ock: El okoni n
Cat hl arret, Washi ngt on 98612
Br ood: Adul t

Life Stage: Adult

Number in lot: L’)‘L(_a":;_

Year |ast observed This year's testing
Vi.rus | Ln. watershed | In. Stock Vitus | # sampled | Results
------ o e e T A ettt e —t +
IHNV 13373 . Neg IHNV | 60 : Neg
IPNY Neg i Neg IPNV | 60 : Neg
——————————————————————————————— VHSV | 0 ! NA

Mvxobolus cerebralis check date: /Q%/Cﬂ)”r’)[@k)

State of Washington
Department of Fisheries

__.KL’LHLLA_L;L/l_ﬂf:M_ Room 115, Gen Admm Bl dg
Pat hol ogi st' s Si gnature A ynpia, Washington 98504

Remar ks:

PATHOGEN ABBREVI ATI ONS:
I H\V - Infectious Hematopoietic Necrosis Virus
PNV - Infectious Pancreatic Necrosis Virus
VHSV - Viral Henorrhagic Septicema Virus

&



APPENDI X H

Appendi x  H contains historical data conpiled from nunerous WDF
hatchery fornms. The historical information is divided into two
sections, Hi storical Fish Health Data By Location from January,
1983 dto January, 1987 and Loss By Life Stage for the same tine
eri od.

P The H storical Fish Health Data details the anount of
medi cation used per pathogen for each species by brood year over
the artificial rearing period. Feed conversion efficiency is also
l'isted.

The second section, Loss By Life Stage, presents total nunber
and percent |oss by species for brood years 1982 to 1986. This
information enconpasses the normal artificial production period
for each facility. Species |listed at each facility are in the

following order: Spring chinook, Upriver Brights Fall chinook
(U.B. Fall chinook), Fall(Tule) chinook, Late coho ?Type- N), and
Ear | coho (Type-S). Life stage losses are identitied as EGG

ALEVIN, JUVEN LE, YEARLING and ADULT and are defined as:

EGG (Al species) - That period fromday of spawn to
hatch (or transfer if prior to hatch).

ALEVIN (Al species) - From hatch to ponding (or
transfer of unfed fry).

JUVENI LE (Chinook "0") - From ponding to release as O s,
or transfer;
(Chi nook del ayed) - That period from nor nal
"0" release to delayed "0" rel ease: .
(Coho) - From ponding through end of first

cal endar year.

YEARLING (Chinook) - The period from "0" ,,6,,el ease to
yearling release or transfer. If no rel ease

occurred, then the period from ponding to yearling
rel ease or transfer is used to account for |oss.

YEARLI NG (Coho) - That period from January 1 of
t he sfecond cal endar year to yearling release or
transfer.

ADULT (Al species) - Prespawning nortality by return
year.

H



Appendi x H. _ _ _ _
H storical Fish Health Data By Location

January, 1983 - January, 1987
Hat chery: Cowitz

Br ood Amount Feed
Species Year Pat hogen* Medi cati on Used** Conversion
Spring chinook 82 Costi a formalin 504 ¢ 1.6:1
BHS TV60 17560 #
QWD TVGO 6025 #
BKD Gl linycin 2800 #
Cer at onyxa Shasta
Spring chinook 83 Costi a formalin 126 ¢ 1.52:1
BHS TV60 9714 #
BKD Gl l'inmycin 720 #
_ _ Fungus Mal achite 4.8 #
Spring chinook 84 Costi a formalin 147 ¢ 1.62:1
QWD TV60 15335 #
BKD Gl linycin 22137 #
| HNV Destroyed 1..4 mllion eggs
Spring chinook 85 QW TVGO 5440 # 1.60:1
BKD Gl linycin 3305 #
Fal | chi nook 82 Costia formalin 357 ¢ 1.43:1
BHS TMVGO 14770 #
Fal | chi nook 83 Costia formalin 232 g 1.36:1
BHS TV60 1323 #
_ f ungus Mal achite 1 #
Fal | chinook 84 Costi a formalin 275 ¢ 1.35:1
QWD V60 3615 #
_ BKD Gl l'imycin 12128 #
Fal | chi nook 85 Costia formalin 105 g 1.32:1
QWD V60 11425 #
BKD Gl linycin 8850 #
Lat e Coho 82 Costia . formalin 228 ¢ 1.40:1
QWD TV60 25650 #
Late Coho 83 Costi a formalin 192 ¢ 1.60:1
QWD TV60 8920 #
BKD Gl linycin 6950 #
Late Coho 84 Costia formalin 54 ¢ 1.59:1
QWD VB0 103070 #
Late Coho 85 Costi a formalin 105 ¢ 1.10:1
Tri chodi na formalin 21 g
Furuncul osi s TM60 1000 #
QWD TVGO 27325 #
BKD Gl linycin 32400 #
Hat chery: El okom n
Fal | chi nook 82 ERM Sul met 1250 # 0.85:1
ERM Furox50 50 #
Fal | chi nook 83 Costia formalin 26 g 1.23:1
Fal | chi nook 84 ERM none -o - 1.01:1
Fal | chi nook 85 Costia formalin 136 g 0.96:1



Hat chery: El okom n

_ Brood
Speci es Year
Late Coho 82
Late Coho 83
Late Coho 84
Late Coho 85
Hatchery: Grays River
Fal | chi nook 82
Fal | chi nook 83
Fal | chi nook 84
Fal | chi nook 85
Late Coho 82
Late Coho 83
Late Coho 84
Late Coho 85
Hatchery: Kalama Falls
Spring chinook 82

Spring chinook
Spring chinook

Spring chinook

83
84

85

Pat hogen

Tri chodi na
Tri chodi na
Costi a
Furuncul osi s
Costi a
Furuncul osi s
Furuncul osi s

septicem a
septicem a
septicem a
Costi a

f ungus

f ungus
Costi a

QD
Furuncul osi s
o
Costi a

BKD

Costi a

oD
Hexam t a
oD

Costi a

oD

oD

Tri chodi na
Costia _
Furuncul osi s
oD

Costi a

BHS

BHS

BKD
Furuncul osi s
BKD

Costia

BHS

Col umari s
Col umari s
Costia
Furuncul osi s

Medi cati on

formalin
formalin
formalin
TMVBO
formalin
Ronet
TMo0

Furoxso0
TMo0

Sul et
formalin
D quat
mal achite
formalin
TMo0
Furoxs0
Sul met
formalin
Sul et

formalin
TMBO
Sal t
TMBO
formalin
Sul et
MO
formalin
formalin
TMBO
TMBO

formalin
Sul et
TMBO

Gl limcin

TVBO

Gl limcin

formal i n
TMBO

Di quat
TMBO
formalin
TMBO

Amount
Used
105

14

65
2500
88
240
2600

FHN HQ Q@

486
155

o)
HOo FH=as o HFog HHH

21
130

13
1064

[ N
~nNo

500
14
14

250
78

H Ho o IS TR G

3
300
3500
800
3450
150
12
1900
12
750

3
1844

HO D FHQ HHH 4 HQ

Feed

Conver si on
1.43:1

1.
1.

l.

57:
36:

23:

.08:

.07

.15:
.26

.21
.29:

.10:

.10:

.50

.59:

.46

.32:

1
1

1



Hat chery: Kalama Falls

Br ood Amount  Feed
Speci es Year Pat hogen Medi cati on Used Conver si on
Fal | chi nook 82 BHS Sul net 1550 # 1.60:1
BKD Gl l'inycin 800 #
f ungus Mal achite NA
Fal | chi nook 83 no medi cation used NA
Fal I chi nook 84 Costia formalin 78 g9 0.96:1
Fal | chinook 85 Costia formalin NA 1.11:1
Furuncul osi s TVGO 5047 #
Early Coho 83 Costi a formalin 15 g NA
Furuncul osi s TVGO 200 #
QD VB0 506 #
Early Coho 85 No di sease problens. 0.88:1
Late Coho 83 M0 750 # 1.39:1
Late Coho 85 Costi a formalin 3 g 1.43:1
@) VB0 1891 #
(6] Ronet 750 #
Hat chery: Klickitat
Spring chinook 82 prophyl actic Sul et 288 # 1.19:1
BHS Sul net 2925 #
BKD Gl limcin 441 #
Spring chinook 83 BHS Sul net 5575 # 1.30:1
BKD Gl l'inycin 389 #
f ungus mal achite 8 #
Spring chinook 84 BHS Ronet 1800 # 1.23:1
BKD Gl limcin 8165 #
Spring chinook 85 Costi a formalin 14 g 1.54:1
BKD Gl limcin 537 #
Fal | chi nook 82 BHS Sul et 825 # 1.01:1
Fal | chinook 83 No medication required. 1.50:1
Fal | chi nook 84 BHS Sul net 1339 # 1.28:1
Fal | chi nook 85 BHS Ronet 3595 # 0.93:1
Costia formalin 66 g
Early Coho 82 (o)) TM6O0 4976 # 1.33:1
(o)) Sul net 1139 #
Early Coho 83 (0')) TVGO 9800 # 1.20:1
QD Sul et 1000 #
Early Coho 84 QWD Sul net 448 # 0.73:1
Early Coho 85 No nedication required. NA
Late Coho 82 WD TVGO 604 # 1.25:1
(0)] sul nmet 361 #
Late Coho 84 (0] Sul net 269 # 1.33:1
Late Coho 85 (o)) Sul net 344 # 1.36:1
QD Ronet 5222 #
QWD V60 6006 #
BKD Gl linycin 10560 #



Hat chery: Lower Kal ama
Br ood
Speci es Year
Fal | chi nook 82
Fal | chi nook 83
Fall chi nook 84
Fal | chi nook 85
Late Coho 82
Late Coho 83
Early Coho 82
Early Coho 84
Early Coho 85
Hat chery: zons Ferry
Fall chinoo 83
Fall chi nook 84
Fall chi nook 85

Spring chinook 85

Hatchery: Lewis River
Spring chinook 82

Spring chinook 83

Spring chinook 84

Spring chinook 85

Pat hogen
BHS
Costi a
BHS
Costia
BHS
Costi a
BHS
Costia
Costi a
oD

Costia

oD

Costi a

Col umari s
Col umari s
Costia _
Furuncul osi s

ERM
Chills
BKD
BGD
WD
BKD
BGD
ERM
ERM
ERM

No di sease probl ens.

Costi a
Furuncul osi s
| cht hyopht hiri us
BKD
f ungus
Ichthyththirius
Furuncul osi s
Furuncul osi s
BKD
BHS
Sangui ni col a
Furuncul osi s
oD
BKD
f ungus
| cht hyopht hirius
BKD
Furuncul osi s

H5

Anount
Medi cati on Used
Sul net 2750 #
formalin 20 g
Sul net 1473 #
formalin 89 ¢
TMBO 5278 #
formalin 143 g
MO 3165
formalin 8 g
formalin 15 4
TVBO 2139 #
TVBO 400 #
formalin NA
TVBO 1261 #
formalin 53 g
T\VBO 900 #
D quat 8 g
formalin 15 g
TVBO 2900 #
Sul net 4120 #
no treatnment
Gl limcin 5250 #
Di quat 4 g
TVBO 5600 #
Gl linycin 13113 #
Di quat 1.8 ¢
Remet 3172 #
TVBO 150 #
Ronet 2415 #
formalin 9 g
TVBO 6018 #
formalin 1320 g
Gl l'inycin 1000 #
Mal achite NA
formalin 1858 ¢
Gl limcin 750 #
TVBO 1600 #
Gl limcin 1000 #
TVBO 1407 #
none -
TNVBO 3000 #
TVBO 3067 #
Gal i nmycin 6029 +#
Mal achite 15 #
formalin NA
Gl limcin 13673 #
TVBO 8000 #

Feed

Conver si on
1.25:1
0.90:1
1.00:1
1.17:1
1.03:1

0.96:
1.30:

o

0.83:1

1.60:1

28 % of loss for the year

1.23:1

1.80:1



Hat chery: Lewi s River

Br ood Amount  Feed
Speci es Year Pat hogen Medi cati on Used Conversi on
Fal | chi nook 82 Costia formalin 3 g 1.38:1
Fal | chi nook 83 Costi a formalin 5 g 1.16:1
QWD TVBO 750 #
Fal | chi nook 84 Costi a formalin 20 g 1.11:1
BKD Gl limcin 170 #
_ ERM TVBO 1678 #
Fal | chi nook 85 Costi a formalin 55 g 1.14:1
BKD Gal l'inycin 3577 #
Late Coho 82 Costi a formalin 61 g 1.08:1
QWD TVBO 9300 #
Late Coho 83 Costi a formalin 60 g 1.12:1
QWD TV60 17756 #
QWD Sul net 725 #
Sanaui ni col a no treat nent
Late Coho 84  Cosfia formalin 100 g 1.17:1
QWD TV6O 22050 #
Late Coho 85 D Ronet 1048 # 1.19:1
QWD TV6O 10924 #
Furuncul osi s TVBO 13100 #
Early Coho 84 QWD TV60 200 # 1.41:1
Hat chery: Priest Rapids
Fal | chi nook 82 soft shell formalin 19 g 0.86:1
Bonnevil | e stock ERM Sul et 1259 # 0.93:1
Bonnevil | e stock ERM TVBO 2041 #
Fal | chi nook 83 soft shell formalin 25 g 0.%92:1
BGD Hyami ne 39
Fal | chi nook 84 soft shell formalin NA 1.02:1
Costia formalin 10 g
year | i ngs oD Sul et 500 # 1.80:1
year |l i ngs @) Romet 700 #
?/earl i ngs oW o TMBO 2600 #
Fal | chinook 85 | cht hyopht hiri us formalin NA 1.09:1
Hat chery: R n
Spring chinoo 82 Gl Anpeba formalin 36 9 1.00:1
ERM Sul net 400 #
0')) sul nmet 1250 #
BKD Gal l'i nycin 78 #
Fal | chinook 83 G Il Anmoeba formalin 84 g 1.07:1
rophyl actic Sul et 1450 #
Fal | chi nook 84 cht hyopht hi ri us formalin 5901 ¢ 1.21:1
QWD TVGO 4100 #
BKD Gl linycin 7000 #
Fal | chi nook 85 | cht hyopht hiri us formalin 1540 ¢ 1.21:1
BKD Gl linycin 6000 #
ERM Ronet 1000 #
f ungus Mal achite 4 #

Hé



Hat chery: Rocky Reach
Br ood
Speci es Year
Fal | chi nook 82
Fal | chi nook 83
Fal | chi nook 84
Fal | chi nook 85
Late Coho 82
Late Coho 83
Late Coho 84
Late Coho 85
Hat chery: Speel yai
Spring chinook 82
Spring chinook 83
Spring chinook 83
Cow 1tz stock
Spring chinook 84
Kal ama st ock
Spring chinook 84
Spring chinook 85
Early Coho 82
Early Coho 83
Early Coho 83
Kal ama st ock
Early Coho 84
Early Coho 85
Lat e Coho 83
Fal | chi nook 84
Fal | chinook 85
Hat hcery: Washougal
Fal I chi nook 82
Fal I chi nook 82
Bonnevi |l | e
Fal | chinook 83
Fal | chinook 84
Fal | chinook 84

Kal ama st ock

Pat hogen
Col umari s
Coagul at ed
Col umari s
BKD

no di sease
Col umari s
Col umari s
oD

Col umari s
oD

Col umari s
oD

BKD

|HNV - no
Costi a
f ungus
Costi a
BHS
Costi a
f ungus
Costi a
f ungus
Costi a

prthyI
prophyl
probl ens

pr ophyl
pr ophyl

pr ophyl

pr ophyl

treat nent

(eggs)
(eggs)

| cht hyopht hi rus
QWD

Costi a

oD

Costi a

oD

oD

oD

oD

no di sease
Costi a

BHS

Costi a

probl ens

Furuncul osi s

Costi a
BHS

Furuncul osi s

Costia
Col umari s
Col umari s

Fur uncul osi s

Costia
BGD

Anmount

Medi cati on Used
TMBO 380 #
no treatnment
TVBO 1000 #
Gl limcin NA
TVBO 17265 #
TVGO 6000 #
TMBO 300 #
TVBO 19060 #
TVBO 700 #
TVBO 9335 #
TVBO 2732 #
Gl limycin 600 #

18000 eggs destroyed
formalin
Mal achite 10 #
formalin NA
TVBO 300 #
formalin 3
Mal achite .5
formalin 6
Mal achite 1.5 #
formalin 10 g
formalin 300 g
TMBO 17000 #
formalin NA
MO0 680 #
formalin NA
TVBO 320 #
TVBO 2322 #
TVBO 1852 #
TVBO 500 #
formalin 6 g
TMBO 148 #
fomalin 63 9
TVBO 2600 #
fomalin 6 g
Sul net 39 #
TVBO 1150 #
formalin 20 g
TVBO 1870 #
Di quat 54 ¢
MO 1000 #
formalin 20 g

no treatnent

Feed
Conver si on
501
10
451

1.
1.
1.

1
1.
1

I

e el

.23
14:
.29
.62

.18:

41
.94;
L17:
.82
.33
.30:

.24
.17z

.21
.10
27
.32

.10:
.20:

.20:
.99

.95
.03:

.24

B

b =



Hat chery: Washougal
_ Br ood
Speci es Year
Fal I chi nook 85
Early Coho 82
Early Coho 83
Early Coho 84
Early Coho 85
Late Coho 82
Late Coho 83
Late Coho 83
Lewi s stock
Lat e Coho 83
Cowl itz stock
Late Coho 84
Late Coho 85

Hat chery: Wells
Summer chi nook

Sumrer chi nook

82
83

Pat hogen

| cht hyopht hiri us
Furuncul osi s
Col umari s
Costia

oD _
Furuncul osi s
Costi a

oD
Furuncul osi s
Costia

oD

oD _

Col umari s
Col ummari s
Costi a
Furuncul osi s
Col umari s
oD

Costi a

oD

oD
Furuncul osi s
Costi a

oD

oD _
Furuncul osi s
Costi a

oD _
Furuncul osi s
Costi a

oD
Furuncul osi s
Costia

oD _

Col umari s
Col umari s
Costi a

oD _
Furuncul osi s
Furuncul osi s
Col umari s

fungus (eggs
fungus (eggs
Costia

| cht hyopht hirius
QD

f ungus geggsg

Col umari s

H8

Medi cati on

formalin
TM0
TMo0
fomalin
TM0
TM0
formalin
TM0
TM0
formalin
Sul et
TM0

Di quat
formalin
formalin
TM0
TM0
TM0
formalin
Fur anace
TM0
VGO
formalin
Sul et
TM0
TM0
formalin
TMBO
TM0
formalin
TM0
MO
formalin
TM0
TMo0

Di quat
formalin
TM0
TM0
Renet
TM0

formalin

Mal achite
formalin

formalin

formalin

TMBO

TMBO

Amount
Used

875
1266
1428
12
1138
760
12
450
470
37
760

4536

O Q@ HHQ HHO HHDN B RO

Feed
Conver si on
OD

29:

.07:

.26

034:

.48

+ 143

41

J17:

+21:

323

.38:

.01:

74

1



Hat chery: Wells

Br ood
Species Year
Summer chi nook 84
Summer chi nook 85

Pat hogen
fungus (eggs)
BKD

| cht hyopht hiri us
QWD

| cht hyopht hirius
QWD

I HNV

* Pathogen Abbreviations
BG - Bacterial GII Disease

BHS - Bacterial Henorrhagic Septicem a

BKD - Bacterial Kidney D sease
CWD - Col dwat er Di sease
ERM - Enteric Red Mouth
| HNV - | nfectious Hematopoietic Necrosis Virus

*% Anmount Used synbol s
% = gal l ons

= pounds of feed with medication fed

H9

Amount
Medi cat i on Used
formalin 25 g
Gl limcin 3000 #
formalin 2400 g
TM0 3500 #
formalin NA
TMo0 3500 #

In returning adults

Feed
Conver si on
1.90:1

1.11:1



HISTORICAL LOSSES:

YEARS 1983 TO 1987

10SS BY LIFE STAGE

FACILITY: COWLITZ SPECTES: SPRINGS

—— - ADULTS BY
jaee ALEVIN JUVENTLE YFARLING RETUORN YEAR

BRD YEAR STOCK EGG TAKE/REC NUM PCE B NUM BCT NUM PCT NUM PCT NUM PCT
1982 COWLITZ 8655000 820000 9.5 95000 1.6 1427000 29.5 18700 2.9 2088 17.1
1983  COWLITZ 0747000 405000 4.2 102000 2.1 790600 16.3 60600 9.1 1843 13.8
1984  COWLITZ 7490000 262000 3.5 19000 0.3 238200 6.1 41900 5.9 1068 7.8
1985  COWLITZ 3844000 307000 8.0 149000 4.2 392300 11.6 31000 4.6 956 14.1
1986  COWLITZ 4079000 451000 11.1 75000 2.1 240400 7.0 46000% 14.1 948 17.0

SPECIES: FALIS
1982  COWLITZ 8037000 217000 2.7 71000 0.9 1664200 22.2 151300 13.5 942  22.0
1983  COWLITZ 8360000 318000 3.8 88000 1.1 436500 5.5 22600 2.3 1196 20.0
1984  COWLITZ 8980000 1374000 15.3 339000 4.5 634000 9.3 54500 5.3 606 11.8
1985  COWLITZ 9979000 695000 7.0 130000 1.5 240100 2.7 G906 "7 1401 23.2
1986  COWLITZ 14566000 974000 7.0 314000 3.5 234600 2.7 Li900ce 'fi2 1240 11.5
SPECIES: COHO(N) delayed rel

1982  COWLITZ 12671000 414000 3.3 150000 1.4 1086800 10.5 46400 1.0 1256 5.6
1983  COWLITZ 17099000 538000 3.2 130000 1.1 1241200 10,5 206100 4.6 781 3.2
1984  COWLITZ 17426000 807000 4.6 253000 2.0 1122500 9.6 48100 1.0 1163 4.4
1985  COWLITZ 14299000 777000 5.4 328000 2.7 362900 3.1 120600 0.7 611 3.3
1986  COWLITZ 14756000 1234000 9.6 193000 1.7 186200 1.7 6300 0.1 1775 3.3

*OYEARTLING 1OSS THROUGH JANCARY 1988

H10




LGSS BY LI FE STAGE
FACLITY:  ELOKOMIN SPECIES:  FALLS

- BB ALEVIN . JWENLE. . YEARING . FETRNYERR
BRD YEAR  STOK EGG TAKEREC NOM  PCT NOM  PCT NOM  PCT NUM  BCT NUM  PCT
71082 EIOKOMN 2882000 183000 6.3 51750 1.9 89250 3.4 ---  --- 337 16.4
1983  ELOKOM N 3194000 234000 7.3 110000 3.7 81000 2.8 --- 1944 23.5
1984  ELOKOMI N 1875300 188800 10.1 64800 3.8 39700 2.5 --- 642 37.6
KALAMA 1377000 158000 13.3 39200 3.8 7800 0.8 ---
1985  ELIKOMI N 2592000 108000 4.2 104000 4.5 60580 2.6 --- 244 16.7
KALAVA 445000 10000 2.3 42000 9.7 5400 2.2 ---
1986  ELOKOM N 2572700 256000 10.0 4247 0.2 61805 1.9 --- 260 17.2
KALAVA 394500  No RECORD 500 0.1 I NCLUDED S —
SKAMOKOM, 485500  NO REQORD 700 0.1  10SS ABOVE - - - .- -
SPECIES:  COHO(N)
1982  ELOK/ COW 3095350 87750 4.4 102400 3.4 50700 1.8 26000 1.0 45 2.4
1983  ELOK/LEWS 2691700 349100 13.0 64600 2.8 21000 0.9 23000 1.3 457  23.5
1984  ELOLOM N 2212000 276000 12.5 72600 3.6 51700 2.6 50900 2.9 143 4.6
CONLI TZ 2123900 NO RECORD 79500 3.7  TRANSFER PLANT AS FRY ---  ---  ---
1985  ELOKOM N 5272500 545000 10.3 134500 5.7 78868 5.3 5740 0.4 54 1.0
1986  ELOKOM N 3758300 511620 13.6 76380 2.4 51297 1.6 531+ .d 685 12.6
KALAVA 605200 200 .03 43500 7.2 21700 3.8 TRANS To KAL 6/87 ---

* YFARLING 10455 THROUGH JANUARY 1988 H11



10SS BY LIFE STAGE

FACTLITY: GRAYS SPECIES: FALLS
- - ADULTS BY
EGG ALEVIN JUVENILE YFARLIRG RETURN YEAR
BRD YEAR STOCK BEGG TAKE/REC NIM PCT NUM BCT NUM BCT NOM PCT NUM PCT
1982 GRAYS 1104700 62700 5.7 30000 2.9 10900 10.8 -—-—- — 75 11.1
ABERNATHY 1637500 37500 2.3 94000 5.9 100700 11,7 ——- — —— —-—
1983 GRAYS 524000 30000 5.7 15900 3.2 52800 10.6 - -— 39 14.5
BIG CREEK 450000 NO RECCRD 20000 4.1 75500 11.1 FEB - ——
TRANSEER
BONNEVILLE 1503000 NO RECORD 98000 6.5 158600 7.9 GRggs — —
ELOKOMIN 1498000 81000 5.4 46000 4.7 156500 10.8 RELEASE 126 17.3
POND., HAUL FROM ELOR
KALAMA 1969500 NO RECORD 130000 6.6 60800 4.8 RE%EASED - -—
WASHOUGAL 558000 NO RECORD 16000 2.9 54900 10.2 JUNE 84 —— -—
1984 CRAYS 415000 35000 8.4 20000 5.3 9164 3.1 1600 _ 1.6 8 4.7
delayed rel
KALAMA 1852000 97000 5.2 19000 4.9 8950 2.4 - -— - -—
1985 GRAYS 327000 10000 3.1 9760 3.6 13275 4.1 -—— —— 23 10.2
COWLITZ 154000 NO RECORD 7000 4.6 2000 1.4 - - - -
ELOKOMIN 855000 35000 4,0 25000 3.4 72705 8.8 --—- -— -— -
KALAMA 1259800 36000 2.9 59400 4.9 8751 2.5 1500 1.5 e -—
delayed rel
1986 GRAYS 1938800 97200 5.0 22500 3.9 5800 1.1 703 .7 103 8.5
delayed rel
KALAMA 1029000 61600 8.9 TRANS TO BONNEVILLE -— ———— - —
SKAMOKOWA 669200 72700 10.9 3000 2.7 1000 0.9 = — —— —
WASHOUGAL 1310000 NO RECORD 37000 2.9 7900 0.9 —- —-— - ~r

H#12



1085 BY LIFE STAGE

FACILITY: GRAYS SPECIES: (COHO(S)
e e ADULTS BY
EGG ATFEVIN JUVENILE YEARLING RETURN YEAR
BRD YEAR STOCK EGG TAKE/REC NUM PCT -—-ﬁUl.‘-’l __E_J(_f';_ __NUM PCT NUM PCT N[-JI:]__—-E’E‘E“
1982 GRAYS 26880500 232500 13.8 19870 2.8 11600 1.8 8400 2.0 141 3.5
1983  GRAYS 126000 14000 11.1 29000 25.9 3417 4.0 2208 2.8 21 11.8
KALAMA e REC'D IN MAY 84 ————mmme—mmmmoe e e e 10884 5.5
1984  CRAYS 3705000 227000 6.1 182000 5.2 60500 1.7 9900 2.3 30
1985  GRAYS 1218000 79000 6.5 49900 4.4 31558 2.9 5400 1.2 28
1986  CRAYS 1892000 237000 12.5 82000 4.9 32200 2.2 300* .06 74
WASHOUGAL 1771200 944000 53.3 30000 3.6 2400 0.3 RELEASE 3/87
FACI LI TY: KALAMA SPECIES:  SPRINGS
1982 KALAMA "7777390200 38300 9.8 6900 1.9  ---  --- 19100 5.5 243 7.0
1983  KaLaMA 954400 168400 17.6 97500 12.4  --- --- 37600 6.2 90 5.1
1984  KALAMA 1123800 71700 6.4 5000 0.8 --- --- 60900 11.7 167  20.8
1985  KALAMA 200000 7700 3.9 6100 3-2 ---  --- 10200 5.5 12 12.5
1986  KALAMA 584800 52200 8.9 6600 2.0 - --- 20700 6.5 66 13.9
SPECI ES: U.B.FALLS
1982  SNAKE 200000 20900  10.5 - EYED EGGS TRANS TO KLI CKI TAT -------- 23 19.8
1983  SNAKE 60000 16000  26.7 - EYED EGGS TRANS TO KLI CKI TAT -------- 47 69.1
SNAKE/ PRI EST 795200 68400 8.6 --- EYED E335 TRANS TO KLI CK/ PRI EST ----- 397 46.2
1984 SNAKE 243300 23500 9.7 --- EyED EGGS Trans To LYONS e 50 21.7
SNAKE/ PRI EST 451000 69400  15.3 --- EYED EGGS TRANS TO ROCKY REACH ------ 85 33.5
1985 SNAKE 530000 246100 18. 7 --- EYED EGGS qpans 1O LYONS oo 44 11.8
SNAKE/ PRI EST 782900 60 10.4
1986  SNAKE 74 27.0
840000 107200 12.8 - EYED EGGS TRANS TO LYONS ------------
SNAKE/ PRI EST 99  32.8

1 YEARLING LOSS THROUGIH JANUARY 1988

H13



LOSS BY LIFE STAGE

FACILITY: KALAMA SPECIES: FALLS ADELTS BY
EGG ALEVIN JUVENILE YEARLING RETURN YEAR
BRD YEAR STOCK BEGG TAKE/REC NUM PCT NUM PCT NUM PCT _dﬁUM PCT NOM BCT
1982 KATAMA 966600 46600 4.8 13200 1.4 ———- TRANS TO L.KAL ———-— 394 48.5
1983 KALAMA 7323300 157300 2.7 EYED EGGS TRANS TO L.KAL,GRAYS,WASH ----— 732 19.4
1984 KALAMA 9247000 745700 8.1 19500 0.5 104400 2.6 — - 377 9.7
1985 KALAMA 8488200 482000 5.7 81600 1.8 55200 1.4 —- e 410 11.9
1986 RATAMA 7049000 695200 9.9 17800 0.4 43100 1.2 ——- - 284 7.7
SPECIES: COHO(N)
1982 KALAMA 1465000 133000 3.1 9000 0.7 —-—-TRANS TO L.KAL 4/83 ———~ 214 5.1
1983 KALAMA 1287500 231600 17.9 52900 5.2 15700 3.0 4100 0.8 76 3.2
1584 KALAMA 86200 16200 18.8 1000 1.3 24000 32.4 RELFASE 5/85 134 10.2
cowpIrZz 020808 - REC'D IN MAY 85 27200 2.6
1985 KALAMA 426900 63500 16.2 5500 1.5 14200 4.0 1700 0.5 44 7.5
ELOKOMIN 200000 47400  23.7 2600 1.7 17300 2.7 1500 0.2 —-— ——
1986 KALAMA 1635000 206200 12.6 16500 2.0 39600 3.9 1300* 0.1 151 2.8
SPECIES: COHO(S)
1983 KALAMA 974900 174900 17.9 68900 1i.0 18400 5.3 1400 4.1 3 0.4
1984 KALAMA 396700 21400 5.4 6100 2.2 == TRANS AS FRY 3/85 --- 19  10.3
1985 KALAMA 459000 89400 9.0 15100 1.8 4000 0.4 RELEASE 4/86 18 4.1
1986 KALAMA 4310600 506300 11.7 —-———- EYED EGGS TRANS TO L.KAL, =~ - 605 10.9

* YEARLING 10OSS THROUGH

JANUARY 1988

H14



LGSS BY LIFE STAGE

FACILITY: KLICKITAT  SPECIES.  SPRINGS
TS m ALEVIN JWENILE  YEARLING FETURN YEAR
BRD YEAR  STOCK EGG TAKE/REC NOM  PCT NUM  PCT NOM  PCT NM  PCT  NuM PCT
T7TT1982 KLICKITAT 3088600 98600 3.2 34600 1.2 142279 5.0 32620 1.2 1200 8.9
1983 KLI OKI TAT 1254000 54000 4.3 24000 2.0 35900 3.1 48100 5.3 48 7.9
CONLI T 1184000 No REGCRD 25000 2.1 42900 3.7
1984  KLI CKI TAT 1073000 78000 7.3 32500 3.3 15200 1.6 27700 4.2 40 7.7
1985  KLI CKI TAT 83500 3200 3.8 4800 6.0 19200  24.5 § 13.3
1986  KLI CKI TAT 747200 47600 6.4 30600 4.4 38700* 6.0 48 9.9
CARSON 1008000  No RECORD 20600 2.0 - TRANS TO RINGOLD 2/87
SPECES: U B.FALLS
1983  SMAKE 1048000 39800 3.8 19500 2.1 95000 11.4  TRANS TO LYONS
SPECIES._FALLS 1/
1982 KLI CKI TAT 487457 42068 8.6 9376 2.1 9506 2.2  ---  --- 44 14.0
SPR NG CRK 5800367 633853 10.9 299478 5.8 293463 6.2  ---  ---
1983 KLI CKI TAT 218400 6600 3.0 4300 2.0 6800 3.8 ---  --- 12 8.2
KALAMA 1140000 No REQORD 22600 2.0 70600 6.5 ---  ---
1984  KLI CKI TAT 159600 9100 5.7 4200 2.8 4300 3.4  ---  --- 14 10.2
1985  KLICKITAT oo N BG ™EE § 100
BI G CREEK 4203900 11000 0.3 169800 4.0  1795(®  ---
8 i WHITE ———- REC'D IN MARCH 86 3100 0.9 - — R
1986 KLI CKI TAT 117900 7600 6.4 12000 10.9 2500 2.5 27 13.4
E' RIEST 5041000 1541000 30.6 372000 10.6 64400 1.8
* YFARLING [0SS THROUGH JANUARY 1988 HL5



LOSS BY LIFE STAGE

FACTLITY: KLICKITAT SPECIES: COHO(N)
- ——— ADULTS BY
EGG ALEVIN JUVENILE YFARLING RETURN YEAR
BRD YEAR STOCK EGG TAKE/REC NUM PCT NIM PCT NUM PCT NOM PCT NUM PCcT
1982 COWLITZ 702100 NO RECORD 10200 1.5 49500 7.4 9400 1.7 - -
1984 COWLITZ 10225060 NO RECORD 52000 5.1 30100 3,2 83600 13.9 — -—-
WASHOUGAL 500000 NO RECORD 31000 6.2 14500 2.9 43200 10.2 - —-—=
1985 COWLITZ 208800 NO RECORD 2000 1.0 24200 12.8 3600 2.1 - -
ELOKOMIN 1872000 302900 16.2 169100 10.8 138600 10.0 26400 2.2 - -
1986 COWLITZ 1826000 NO RECORD 154600 8.5 69600 4.3 16000 1.0 ——— -
SPECIES: COHO(S)
1982 WASH/GRAYS 1171600 NO RECORD 27700 2.4 160900 15.0 14200 1.7 - -
1983 WASHOUGAL 1615000 NC RECORD 50000 3.1 119500 7.4 39900 3.3 - ——
1984 WASHOUGAL 1818500 270300 14.9 54200 3.3 85200 5.9 RELEASE 5/85 - -
1986 KLICKITAT 367900 51700 14.1 18900 6.0 4000 2.0 TO %}Ié](_?OLD —— -—=
FACILITY: LEWIS SPECIES: SPRINGS
1582 ILEWIS = e REC'D FROM SPEELYAI 4/83 -——-—————————ee—— 27420 4.0 ADULTS HAULED
TO SPEELYAIL
COWLITZ --——-—— REC'D FROM COWLITZ 12/82 171500 48.0 - ———
1983 LEWIs = - REC'D FROM SPEELYAI 4/84 15100 8.4 ADULTS HAULED
TO SPEELYAI
oWLITZ2 200 ——-- REC'D FROM COWLITZ 12/83 -- 77300 8.1 ——— -
1984 LEWIs = e REC'D FROM SPEELYAI 5/85 -—— 19100 4.4 ADULTS HAULED
TO SPEELYAT
KATAMA @ 0000 e REC'D FROM KALAMA 5/85 -- - 14500 4.0 - S
1985 LEWIS ===~~~ REC'D FROM SPEELYAI 6/86 ——————=sw=—mammemeea 39400 5.6 ADULTS HAULED
TO SPEELYAI
1986 LEwis e REC'D FROM SPEFLYAT 5/87 ———~—————————————— e 29900* 5.2 ADULTS HAULED
TO SPEELYAI

*OYPFARTING 0SS THROUGH JARNUARY 1988
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10SS BY LIFE STAGE

FACILITY: LEWIS SPECIES: FALLS
--------------- ADULTS BY
EGG ALEVIN JUVENILE YEARLING RETURN YEAR
BRD YEAR STOCK EGG TAKE/REC NUM PCT NUM PCT NUM PCT NUM PCT NUM PCT
1982  LEWIS 205006 78300 38.0 5200 4.3 7000 5.6 ——- — 109 53.2
1983 LEWIS 438800 51800 11.8 16000 4.1 —_— -— 25600 8.2 189  43.5
delaved rel
1984 LEWIS = ————ee REC'D FROM SPEELYAI 6/85 _— - 730 1.3 34 6.2
delaved rel
1985 LEWIS BGGS REC'D FROM SPEELYAT 45500 9.5 —_— — 380 1.1 ADULTS HAULED
delayed rel TO SPEELYAIL
1986 IEWIs 0= NO EGGS TAKEN —~-——--- e ADULTS RELEASED
. UPSTREAM
SPEQES.  COHON)
1982 LEWIS 3732100 214900 5.8 46700 1.3 70800 2.1 12500 0.4 1425 13.2
1983 LEWIS 9543000 380300 7.5 65000 1.4 253700 5.5 33900 0.8 245 1.8
1984 LEWIS 6362500 590200 9.8 185300 3.2 124500 2.4 17300 0.4 337 3.5
1985 LEWIS 6070500 254900 4.2 56600 1.0 98000 1.6 24600 0.6 150 1.6
1986 LEWIS 6814500 561500 8.2 85200 1.6 90100 1.9 4000« 0.1 441 0.9
SPECI ES: COBO(S)
1982 LEWIS 422000 -————m GREEN EGGS TRANS TO SPEELYAL 441 3.9
1983 LEWIS 1182400 446400 37.8 REC'D FROM SPEELYAI 1/85-—— 3200 0.8 1652  38.3
1984 LEWIS 1893300 123700 6.5 10000 1.8 3200 0.6 4800 0.4 225 8.1
1985 LEWIS 263600 47600 18.0 ~——— TRANS TO SPEELYAT 73 11.0
WASHOUGAL, = ————== REC'D FROM WASHOUGAL, 1/87 ——-— — 2200 D.2
1986 LEWIS 465100 93100 20.0 ———- EYED BGGS TRANS 'TO SPEELYAT ———————— 105 4.0

* YEARLING 1055 THROUGH

JANUARY 1988 H17



LOSS BY LIFE STAGE

FACILITY: LOW KALAMA  SPECTES: FALLS ADULTS BY
EGG ALEVIN JUVENILE YEARLING RETURN YFAR
BRD YEAR STOCK EGG TAKE/REC NUM PCT NUM PCT  NUM PCT NUM pcr NUM PCT
1982 KALAMA 836700 57200 3.3 19100 1.1 59200 3.6 —- _— 145 19.1
1983 KALAMA 3821500 70000 1.8 70500 1.9 47500 1.3 ——= -— 40 6.1
1984 KALAMA 2930000 30100 0.8 68500 1.9 63290 1.8 ——— - 118 8.8
1985 KALAMA 2096000 31000 1.5 240000 6.9 22000 0.6 -—- ——— 46 3.6
1984 KATAMA 3850000 280000 6.5 NO RECORD 11500 0.3 - -— 50 2.0
SPECIES: COHO(N)
1982 KALAMA 753400 64900 8.6 18500 2.7 13200 0.6 800 0.2 53 3.8
1983 KATAMA 222000 80000 36.0 NO RECCRD 13400 2.5 1000 0.2 i6 4,2
1984 KALAMA @~ e NO EGG TAKE ADULTS UPSTRM
SPECIES: COHO(S)
1982 KALAMA 42000 -————- GREEN ECGGS TRANS TO KALAMA ——— NO RECCRD
1983 KALAMA 99000 32000 32.3 ~-=-~ EYED EGGS TRANS TO KALAMA —————————— 5 4.7
1584 KATAMA 369200 e NO RECORD -——————— 6200 i.7 NO RECORD —_— _
WASHOUGAL -—— REC'D FROM WASHOUGAL 3/85 ———————- 4500 1.3 NO RECORD —— -
1985 KALAMA 1373000 37000 2.7 80000 12.4 8000 1.4 1000 0.2 8 0.8
1986 KALAMA 631640 NO RECCRD 31640 5.0 5800 1.0 300* .05 - -
* YEARLING 10SS THROUGH JANUARY 1988 H18



LOSS BY LI E-E STAGE

FACILITY:  LYONS FERRY SPECIES:  SPRI NGS
BRD YEAR STOCK EGG TAKE/ REC NUM
1985 TUCANNON 14800 1200
1986 TUCANNON 188000 3800
SPECIES:  U. B. FALLS
1983 SNAKE e
1984 LYONS 1567800 342200
1985 LYONS 2596500 161900
1986 LYONS 1341300 63800
FACILITY:  PRIEST SPECI ES:  FALLS
1982 PRI EST 4906400 516500
BONNEM LLE 5149000 311400
1983 PRI EST 6354800 710700
1984 PRI EST 10493000 1475500
1985 PRI EST 10632000 1962500
1986 PRI EST 22126100 1964700

* YEARLI NG LGSS THROUGH JANUARY 1988

PCT NUM
8.1 200
2.1 6923

21.8 52533
9.7 57014
4.8 41200

10.2 81900
6.0 104400
11.1 139900
14.0 192300
18. 4 204600
20.1 222600

H19

JLNENI LE
PCT  NUM  PCT
1.5  --- .-
3.8 ---  ---

REC'D FROM KLICKITAT 10/84 - -

4.3 43900
2.3 110436
3.2 32406

1.8 80800
2.2 131600
2.5 137480
2.1 139100
3.0 242800
2.9 310000

4.0
4.8
2.9

ADULTS BY
YEARLI NG RETURN YEAR
MUM PCT MUM PCT
522 3.9 13 59.1
7895* 4.8 28 21.4
22300 3.3
26950 5.3 171 24.5
20875 5.1 141 23.7
14515* 3.4 25 5.5
--- 327 12.5
--- 256 8.4
30500 13.5 1421  22.4
--- 2905 24.3
--- 1749  11.8



LOSS BY LIFE STAGE

E%C_ZEE{’{E’ _ __8{'15(_3(31_&3 SPECIES: SPRINGS ADULIS BY
EGG ALEVIN JUVENILE YEARLING  RETURN YEAR
BRD YEAR STOCK BGG TAKE/REC NUM PCT NUM BCT NUM PCT NUM PCT NUM PCT
1982 KLICKITAT =~ ~—eee—e— REC'D FROM KLICKITAT 4/83 =--- 99388 9.5 -_— S - S
1986 CARSON ————mme REC'D FROM KLICKITAT 2/87 59796* 6.0 —- ——
SPECIES: FALLS
1983 BONNEVILLE =~ --————~ REC'D FROM KLICK 4/84 ———————- 46400 2.2 76690 6.0 —~- -
SNAKE 1022400 100875 9.4 ——— EYED EGGS TRANSFERRED ADS HAULED IN
1984 PRIEST = ———————- REC'D FROM PRIEST RAPIDS 2/85 99754 7.1 - —
1985 PRIEST =  ————————— REC'D FROM PRIEST RAPIDS 2/86 206100 15.8 —— ——
FACILITY: ROCKY RFACH SPECIES: FALLS
1982 BONNEVILLE 1188035 58310 4.9  NO RECORD —_— -— 31512 12,2 --- -_—
1983 PRIEST/SNAKE 800985 51000 6.4 ALE§%N _— -—— 28499 3.5 -—- _—
1984 PRIEST/SNAKE 381600 8000 2.1 [Dgggs 17455 4.7 8377 3.2 - —
1985 PRIEST 250000 6500 2.6  COMBINED —_— -_— 6033 2.5 - -—
1986  WELLS =0 Zzo——————— REC'D FROM WELLS 2/87 ~—————- 29410 5.5 30117* 11.4 -——- e
SPECIES: COHO{N)
1982 COWLITZ 540000 25000 4.6 NO RECORD 60531  10.5 460 .08 -—— -
1983 WASHOUGAL 490000 8000 1.6 ALEVIN 52301 11.8 916 0.2 -—- -—
1984 WASHOUGAL 550000 10000 1.8 %Eg 61606  10.0 117 02 - —
1985 ROCKY REACH 405030 133243  32.9 LOSSES 16205 6.0 239 0.1 -—- -_—
ELOKOMIN 300000 70158  23.4 COMBINED 11602 5.0 462 0.2 —— _—
1986 ROCKY RFACH 10000 10000 100 —— n —— e o -— 37 50.0

SPECIES: COHO(S)

1986  KALAMA 531260  NO RECORD 35260 7.1 43121 9.4 00* .02 -——- —

A VAL TAY T THROTH TANTTIARY  FOHA



LOSS BY LI FE STAGE

FACILITY: SPEELYAl _ SPECIES. _ SPRINGS ouire BY
zee ALEVIN JWENLE . YEARING | FETURN YEAR
BRD YEAR STOCK EGG TAKE/ REC NUN RO NUN Pm NUM PCT NUM PCT NUM PCT
1982 LEW S 902000 118000 13.1 32000 4,1 11100 14.8 7800 3.2 179  36.7
1983 LEW S 210000 18000 8.5 4000 2.1 7200 3.9 TRANS mMLEWS 19 23.8
CONLI TZ 1441000 NO RECORD 102000 6.6 54000 6.3 TRANS To LEWS
1984 LBWS 855000 102000 11.9 34000 4,0 25800 3.5 1480 0.5 51 11.3
KATAMA 402100 No RECORD 28000 7.0 13100 3.5 TRANS mLEWS
1985 LEW S 961000 19000 2.0 9700 1.0 17300 3.1 TRANS mLEWIS 24 5.9
cowLIrTz 0 TTTTTT REC'D FROM COWLITZ 1/86 -— 20050 7.9
1986 LEWIS 793000 57000 7.2 24000 3.3 22000 3.7 TRANS m LEWIS 66 16.9
KALAMA 205100 NO RECORD 13000 6.3 T .- 6400* 3.5
SPECES. FALLS
1984 LEW S 255000 43000 16.8 25000 11.8 2900 1.7 TRANS TO LEWIS
1985 LEWS 790000 47000 5.9 63500 8.6 5660 1.6 - 51 12.3
SPECIES: .. COHON)
1983 LEW S 811200 NG RECORD 19200 2.3 36700 10.8 TRANS m LEW S
SPECILES. __ COHO(S)
1982 LEW S 1600000 180000 11.3 34000 2.4 31100 2.3 10385 0.9 253 18.8
1983 LEWIS 775000 8500 1.1 309100 40.3 35800 8.2 TRANS TO LEWIS
KALAMA 238100 NO RECORD 22100 9.3 9700 4,6 TRANS TO LEWIS
WASHOUGAL 96000 NO RECORD 7000 7.3 5100 5.7 TRANS m LEWIS
1984 LEW S 1937000 434000 13.8 98600 3.6 24220 0.9 TRANS m 1LEWIS 280 11.1
1955 LEWIS 691000 92000 13.3 18000 3.0 17400 3.0 300 0.2 85 11.8
WASHOUGAL 1153000 118000 9.7 12000 1.2 10800 1.9 TRANS m LEWIS
1986 LIS 2146000 351000 16.4 218000 12,1 42700 2.9 700* 0.5 51 3.3

R




L0SS BY LIFE STAGE

FACILITY: TOUTLE SPECIES: FALLS
_________________ ADULTS BY
EGG ALEVIN JUVENILE YEARTL.ING RETURN YEAR
BRD YEAR STOCK BECG TAKE/REC NUM PCT NOM PCT NUM PCT NUM PCT NUM PCT
1986  KALAMA =~ ———————- REC'D FROM KALAMA 4/87 ——————- 1900 0.4 —_ - S
WASHOUGAL ———————— REC'D FROM WASHOUGAL 4/87 --—- 1600 0.4 —_ - — -
SPECTES: COHO(S)
1984 GRAYS = e REC'D FROM GRAYS 1/86 250 0.2 —_— _—
1985  GRAYS = m—ee—mee REC'D FROM GRAYS 1/87 — 10150 6.4 —_— -
WASHOUGAT,  — @ —————m—- REC'D FROM WASHOUGAIL 3/87 400 2.2 - —_—
FACILITY: WASHOUGATL SPECIES: FAIIS
1982  WASHOUGAL 4686400 193400 4.1  NO RECORD 122218 2.6 —— e 203 7.9
BONNEVILLE 2826000 160000 5.7  NO RECORD 78395 3.6 - —
1983  WASHOUGAL 6449500 311500 4.8 45000 0.8 84938 1.4 2174 0.5 166 4.2
delayed rel
KALAMA 1721500 191500 11.1  NO RECORD 5900 1.5 b et —_— e
1984  WASHOUGAL 4499000 206000 4.6 210060 0.5 80600 1.0 39800 8.7 95 4.9
delayed rel
KALAMA 1929000  NO RECORD 1000 .05 31500 1.6 it haalbeell — o
1985  WASHOUGAL 4138800 199800 4.8  NO RECORD 60100 1.5 16700 = 4.5 51 2.2
ABERNATHY 1828000 236000 12.9  NO RECORD 48900 2.9 o3¥SC rEL_ —_— e
COWLITZ 555000 NO RECORD NO RECORD 14100 2.4 —_— -— ——— —_—
1986  WASHOUGAL 11790000 439000 3.7  NO RECORD 161600 2.6 - 171 1.6

* YEARLING LOSS THROUGH JANUARY 1988

H22



FACILITY:  WAHSOUGAL
BRDYEAR
1982 WASHOUGAL
1983 WASHOUGAL
CONLI TZ
LEWS
1984 WAHOUGAL
1985 WASHOUGAL
CONLI TZ
1986 WASHOUGAL
1982 WASHOUGAL
1983 WASHOUGAL
1984 WASHOUGAL
1985 WASHOUGAL
1986 WASHOUGAL

FACI LI TY: VJELL.S

1982 \VELLS
1983 MELLS
1984 VELLS
1985 WELLS
1986 WELLS

wss BY LI FE STAGE

N © © &~ N o0 O

co N o1 © b~

12200*

3000
8140
10200
9835

oo P P oo O
N O N A N N O O

= o o ©
© © ®© w

TO TOUTLE
3/88

72989
116510
4530

28.2
36.6
1.1

SPECIES:  COHOO(N
. EGG ALEVIN . JUWENILE _  _YEARLING

3140800 145800 4.6  No RECORD 154200 5.
1551500 80500 5.2 N RECORD 49600 3.
500000 NOREGCRD 20000 4.0 12100 2.
702000 46000 6.6  No RECORD 15300 2.
2773000 96000 3.5  No RECORD 83148 3.
1800000 146000 8.1  No RECORD 78927 4.
1250000  NO RECCRD 27000 2.2 38941 3.
4239000 199000 4.5  No RECORD 259350 7.

SPECIES;  OOHO(S)
2729000 208000 7.6 16000 1.0 68100 4.
3554000 233000 6.6 3000 0.3 44100 3.
6399000 224000 4.9  No RECORK 207831 7.
4391000 147000 5.1  NO RECORD 91100 5.
8688000 133000 9.7  No RECORD 35000 2.

SPECIES: __ SUMMER CH NOCK
1790000 300500 17.0 27100 1.8 29500 2.
1975000 322700 16.0 L23700 7.5 28219 2.
2397400 334900 14.0 154800 7.5 41650 2.
3585000 848676 23.7 395812 14.5 150713 .
4651000 780460 16.8 164408 4.0 105351 2.

* YEARLI NG WS THROUGH JANUARY 1988

H23

11823*

3.0

ADULTS BY
RETURN YEAR
41 0.9
10 0.2
134 2.1
92 3.4
34 0.3
1399  10.0
139 3.1
151 2.3.
142 3.2
724 4.3
53 7.6
60 7.1
82 7.5
130 9.4
201  10.6



APPENDI X |

Adult contribution of Index station stocks 1is presented in
ApPendix |. Index stations and stocks are; Cowlitz Spring and
Fal | chinook, Speelyai" Early coho and Lyons Ferry Fall (d%Rlver
Bright) chinook. Contribution is shown as percent survival
cal culated from coded wire tag recoveries fromall fisheries and
hat chery rack returns.

* Speelyai Early coho will replace the Lower Kal ama Early coho as
an Index stock beginning in 1988. Lower Kalama was incorrectly
sel ected as an Index station, no coded wire tagging is conducted
at Lower Kal ama.



Appendix |.  Adult Contribution of Index Station Stocks
Hat chery: Cowitz
Tag Code _ Tag Code _ Tag Code _
Speci es Brood '82 % Survival Brood '83 % Survival Brood '84 % Surviva
ring 63 28/34 1.719 63 27/48 3. 63 35/5 .52
63 28/35 .82 63 27/47 2.74 63 35/6 .59
63 28/36 .82 63 30/54 1. 66 63 35/7 .70
63 30/55 1.79 63 35/8 .77
63 30/56 3.81 63 35/9 .85
63 35/10 .64
63 35/11 .71
63 35/12 .69
63 34/37 .55
Fal | 63 26/10 W17 63 30/19 .58 63 32/35 .27
63 25/3 .82 63 30/20 .76 63 32/36 .33
63 31/24 .57 63 32/37 .25
63 31/25 .80 63 32/38 .32
Fal | 63 23/27 .65 63°34/48 .38
Del ayed 63 23/28 .63 63 34/49 .22
63 34/50 .56
63 34/51 .80
Hat chery: Cowitz
Tag Code _ Tag Code _
Speci es Brood 's5 % Survival Brood '86 % Surviva
Spring b3 38/33 NA 63 41/61R3 NA
63 38/34 NA
63 38/35 NA
Fal | 63 41/8R4 NA 63 41/26R4 NA
Hat chery: Speel yai
Tag Code Tag Code _ Tag Code _
eci es Brood '82 % Survival Brood '85 % Survival Brood 'se % Surviva
rty 63 30/15 .16 63 37/1 NA 63 44/50R3 NA
Coho 63 30/16 .58 63 37/2 NA
63 36/63 NA



Appendix |.  Adult Contribution of Index Station Stocks
Hatchery: Lyons Ferry
_ Tag Code Tag Code Tag Code
Speci es Brood '83 % Survival Brood '84 % Survival Brood '85 % Surviva
Fal | 63 32/18 5.25 63 28/41 .11 + 63 36/38 NA
63 21/52 5.16 63 32/26 .27 63 36/39 NA
63 32/27 .20 63 36/40 NA
63 32/28 .22 63 36/41 NA
63 36/42 NA
63 41/56R3 NA
63 41/59R3 NA
Fal | 63 36/33 NA
Barge Transport 63 36/34 NA
63 36/35 NA
63 36/36 NA
63 36/37 NA
Hat chery: Lyons Ferry
Tag Code
Speci es Brood '86 % Surviva
Fal | 63 42/59R6 NA
63 42/61R6 NA
63 42/62R6 NA
63 44/1R6 NA
63 44/11R6 NA
63 44/13R6 NA
Fal | 63 44/7R6 NA
Bar ged 63 44/8R6 NA

13



APPENDI X J

Appendix J contains the sunmmary report and raw data for the
O ganosomatic  Anal ysis exans conducted on I ndex station stocks.
All O ganosomatic Anal ysis exams were conducted at approxi mately
two weeks before rel ease.

J1



SUMMARY OF FISH AUTOPSY

LOCATION: Cowlitz QUAL. CONTROL INSPECT. NO.: 603
Species: chinook Autopsy Date: 03-10-87 Sample Size: 60
Strain: sgring Age: yearling Tissue Collection No.: 603
Mark/Lot: 63 38/33,34,35 Diseage Survey No.: NA
Unit: NA Water Temp.: NA NA Case History No.: 603
Fish Source: Cowlitz Water Hargness: NA ppm Custody No.: NA
Egg Source: Cowlitz Investigator: PM/BR/KH
Hatching Date: NA . Reason Ior Autopsy: Pre-1lib exam
Remarks? Brood '85 yearlings
____________________________ STANDARD COEFFI Ol ENT
VEAN DEVIATION OF VARIATION
e % i
ei . r . r %
Ktl% 1:290 = 0.67 & 5%
Ctl* 4.660
Hematocrit 36.160 4,77
Leucocrit 1.330 0.75
Serum Protein NA NA
*Expressed as Ktl times 10 to the fifth power
#*Converted from Rtl; expressed as Ctl times 10 to the fourth pover .. eoe---
VALUES AS PERCENT OF TOTAL SAMPLE
PSEUDO~ MESEN HIND
EYES GILLS BRANCHS THYMUS FAT SPLEEN  GUT KIDNEY LIVER BILE
N 98%| N 93%] N 100x|0 90%] 0 0OX] B 0% O 100%Z| N 98%| A 98%| O NA
Bl Q4| F 0%| S Ozl 10%| 1 75%| R 60z 1 Qz| s 2%Z| B 2%| 1 NA
B2 0%l € 0% L 0%l12 0% 2 25z G 0% 2 OZ| M 0% € 0% 2 NA
El QX M 0%[s&L QZ%[|x 0.1 | 3 0Z[NO 0% x0.0 | ¢ 0% D 0%l 3 NA
E2 2Z| P 7% I 0% 4 Qx| E 402 U 04| E 0% x NA
Hl  0%|0T O0%|OT 0% x 1.3 |0T 0% 0T O0%| F 0%
H2 0% 0T 0%
Ml 0%
M2 0%
0T 0%
Summary of Normals
98% 93% 100% 90% 60% 100% 98%! 100%
Summary of Means
0.1 l 1.3 0.0 NA
SEX: M 0% F: 0% U Ok eeccc—cemmcsmmemmessmossmmsmmmmmmcss
GENERAL REMARKS
FINS NA
SKIN NA
GONADS NA
OTHER NA

J2



Qual.Qual. Control N603 B86-84
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SUMMARY OF FISH AUTOPSY

LOCATION: Cowlitz QUAL. CONTROL INSPECT. NO.: 632
Species: Chinook Autopsy Date: 06-17-87 Sample Size: 60
S%rain: springs Age:ngros Tissue Collec%ion No.: 632
Mark/Lot: NK Disease_ Survey No.: 632
Unit: NA Vater Temp.: NA NA Case History No.: 632
Fish Source: Cowlitz Water Hardness: NA ppm Custody No.: 632
Egg Source: Cowlitz Investigator: BR/PM/JH .
Hatching Date: NA Reason Ior Autopsy: Pre-1ib exam
Remarks: Brood ’86 sub-yearling
STANDARD CoEFFICIENT
MEAN DEVIATION OF VAR}ATION
Length 101.970 mm 11.92 mm 12%
Weight 9.560 gr 3.15 gr 33%
Ktl 0.900 0.05 5%
Ctlx¥ 3.252 .
Hematocrit 33,170 3.84 12%
Leucocrit 1.000 0 0%
Serum Protein NA NA NA

*Expressed as Ktl times 10 to the fifth power
*%*Converted from Ktl; expressed as Ctl times 10 to the fourth powe

PSEUDO- MESEN, HIND

EYES GILLS BRANCHS THYMUSK&  FAT SPLEEN, GUT KIDNEY LIVER , BILE
N 100Z| N 100%Z| N 97%|0 98%Z| O 25%| B 0%| 0 100%| N 100%| A 5%| 0 NA
Bl OQZ| F QX 8 0%|1 271 1 75Z| R 87%| 1 gzl 8 0%| B 937 1 NA
B2 0zZ| ¢ O] L 0%(2 0%] 2 OxZ| G 0z] 2 Ol M Q%] C 2%| 2 NA
El OZ| M OZyS&L 0zZ|x 0.0 { 3 O%z|NO Q%] x0.0 | G O%| D 0% 3 Na
E2 Ox| P OQX{ I 0% 4 QX E 13% U OZ| E 0%] = NA
H1  OzZ{0T Q%|OT 0% x 0.8 [oT 0% 0T 0%| F 0%

H2 0% 0T 0%
M1 0%
M2 0%
0T 0X%
o T é;mm;ry of Normals
100% 100% 97% 98% a7% 100% 100% 98%
Summary of Means
0.0 0.8 0.0 NA

GENERAL REMARKS

FINS NA
SKIN NA
GONADS NA

OTHER one gall bladder appeared to be full of stones
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Qual.Qual. Control N627 86-8A
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