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| NTRODUCTI ON

The Bonneville Power Adm nistration éBPA) initiated the Augnented
Fish Health Monitoring project in 1986. This project was a five
year interagency project involving fish rearing agencies in the
Colunmbia Basin. Participating agencies included: Washington
Department of Fisheries (WDF), Oregon Departnent of Fish and
Wldlife, Idaho Departnent of Fish and Game, and the U S. Fish and
Wldlife Service (USFWS).

This is the final data report for the Augnmented Fish Health
Monitoring project.Data collected and sanpling results for 1990
and 1991 are presented within this report. An evaluation of this
project can be found in "Augnented Fish Health Mnitoring, Volune
1, Conpletion Report." My, 1991

METHODS AND MATERI ALS

Pat hogen detection methods renained the same from nethods described
in "Augmented Fish Health Mnitoring, Annual Report 1989", May,
1990 (Table 1).

From January 1, 1990 to June 30, 1991 fish health nonitoring
sanpling was conducted. In 1990 21 returning adult stocks were
sanpl ed. Juvenile pre-rel ease exans were conpleted on 20 yearling
rel eases, and 13 sub-yearling releases in 1990. In 1991 17 yearling
rel eases and 11 sub-yearling rel eases were exam ned. "Mdterm
sanpling was conpleted on 19 stocks in 1990.

O ganosonatic analysis was perforned at release on index station
stocks; Cowitz spring and fall chinook, Lewis River early coho and
Lyons Ferry fall chinook.

RESULTS AND DI SCUSSI ON

Results of fish health inspections on adults and juveniles were
recorded in two ways. Results listed for virus or parasite are
listed as positive a? or negative (N). Only presence or absence of
these pathogens are determned so no preval'ence data are possible.
Any sanpling greater than 60 fish was conducted at WDF' s expense.
For all other pathogens, results are listed as the nunber positive

The followng tables are a sunnary of adult and juvenile sanplin

conpl eted during the Bro ect. Adults are listed by return year, an

%uvenlles are lrsted by brood year with yearling rel eases separated
rom zero rel eases.

ADULT ANALYSI S

Results of inspections from 1987 through 1990 returning adults are
presented in Table 2. Infectious Hematopoietic Necrosis Virus
(IH\WV) was isolated fromonly tw stocks 1n 1990, Cowlitz spring
chinook and Wells sumer chinook. This was a substantial decline
fromthe 6 stocks found positive in 1989. Al stocks were negative



Tabl e 1. Pathogen Detection Methods

Di sease/ Life Ti ssue _ ;
Pathogen St aae Sanpl ed Det ecti on Met hod
Viral
| HNV Juvenile Ki dney/ spl een Tissue culture EPC w/PEG
. . and CHSE-214.
Adul t Ovarian fluid Tissue culture EPC w/PEG
_ . and CHSE-214.
| PNV Juvenile &  Kidney/spleen Tissue culture EPC and
Adul t CHSE- 214.
El BS Juvenile & Blood film Pi nacynol _chloride stain,
Adul t two (2) minutes at 1000x.
Bacteri al
R. salmoni narum Juvenile Ki dney snear FAT, 30 fields at 600X
Adul t Ovarian fluid FAT, 30 fields at 600X
C psychronhila Juvenile Kidney or spleen G am stain.
A, sal noni ci da JA%V??i le & Kidney or spleen Culture TSA nedi a.
u
Y. ruckeri ;;J\gvle?i le & Kidney or spleen Culture TSA nedia.
u
Parasite
M. cerebralis Juvenile Head cartilage Di gest Met hod
confirm by histopathol ogy.
C. shasta Juvenile &  Hi ndgut Li ght m croscopy.
Adul t
PKX Juvenile Posterior kidney  Light microscopy, confirm

by hi st opat hol ogy.

CHSE - Chinook salmon enbryo 214

EPC - Epithelioma papilloSum cyprini

| H\V - Infectious Hematopoietic crosis Virus
| PNV - Infectious Pancreatic Necrosis Virus

El BS - ErP/throcP/tlc | ncl usi on Body Syndrone
PEG - Polyethylene @ ycol

FAT - fluorescent antibody test

TSA - Tryptic Soy Agar

PKX - Proliferative Kidney X

" Amos, K., 1985. Procedures for the Detection and ldentification of Certain
Fi sh Pathogens. Anerican Fisheries Society, Fish Health
Section, Bethesda, MD. 119 pages.



Table 2. Inspection Results of Returning Adults 1987. 1988. 1969, and 1990.

THNV IPNV EIBS

Return # # # Percent
Species Stock Year Flsh Result Flsh Result Fish Result Positive
Hatchery: Cowlitz
spring Cowlitz 87 778 P 60 N 60 22 37
Spring Cowlitz 88 2520 P 60 N 60 0 0
Spring Cowlitz 89 213 P 60 N 60 1 2
Spring Cowlitz 90 60 P 60 N 60 0 0
Fall Cowlitz 87 2560 P 60 N 60 0 0
Fall Cowlitz 88 4778 P 60 N 60 1 2
Fall Cowlitz 89 390 N 60 N 59 0 0
Fall Cowlitz 90 60 N 60 N 60 0 0
L. Coho Cowlitz 87 2619 N 120 N 60 0 0
L. Coho Cowlitz 88 5156 N 60 N 60 0 0
L. Coho Cowlitz 89 120 N 60 N 60 1 2
L. Coho Cowlitz 90 60 N 60 N 60 0 0
Hatchery: Elokomin
Fall Elokomin a7 60 N 60 N 60 1 2
Fall Elokomin 88 994 N 60 N 60 3 5
Fall Elokomin 89 60 N 60 N 60 0 0
Fall Elokomin 90 60 N 60 N 60 0 0
L. Coho Elokomin 87 60 N 60 N 60 3 5
L. Coho Elokomin 88 699 N NS - NS - -
L. Coho Elokomin 89 60 N 60 N 60 0 0
L. Coho Elokomin 90 60 N 60 N 60 0 0
E. Coho Elokomin 88 402 N 60 N 60 0 0
Hatchery: Grays River
Fall Grays River 87 60 N 60 N 60 24 40
Fall Grays River 88 65 N 60 N 60 0 0
Fall Grays River 89 103 N 60 N 60 0 0
Fall Grays River 90 85 N 60 N 60 0 0
E. Coho Grays River 87 60 N 60 N 60 4 7
E. Coho Grays River 88 60 N 60 N 60 0 0
E. Coho Grays River 89 60 N 60 N 60 0 0
E. Coho Grays River 90 60 N 60 N 60 1 2
Hatchery: Kalama Falls
Spring Kalama Falls 87 120 N 60 N 60 31 52
Spring Kalama Falls 88 223 N 60 N 60 0 0
Spring Kalama Falls 89 60 N 60 N 60 1 2
Spring Kalama Falls 90 60 N 60 N 61 0 0
L. Coho Kalama Falls 87 60 N 60 N 60 1 2
L. Coho Kalama Falls 88 60 N 60 N 60 4 7
L. Coho Kalama Falls 89 60 N 60 N 60 1 2
L. Coho Kalama Falls 90 60 N 60 N 60 0 0

Results: N - negative. P - positive, number - number positive, NS - not sampled, NF - no fish.

BKD
#

Fish Result
60 12
60 0
60 1
60 3
60 12
60 3
60 1
60 0
60 33
60 15
60 9
60 8
60 1
60 1
60 0
60 4
60 8
NS -
60 18
60 1
60 7
60 12
60 4
60 0
64 0
60 2
60 0
60 0
60 0
60 2
60 0
59 0
44 1
60 0
60 0
60 37
60 4

Percent
Positive

20
0

w ~No N

=

30

12

20

O O O w o o

O O NMNOoO o w

62



Table 2. Inspection Results of Returning Adults 1987, 1968. 1989, and 1990.

IHNV IPNV EIBS BKD

Return # # # Percent # Percent
species Stock Year Flsh Result  Fish Result Fish Result Positive Fish Result Positive
Hatchery: Klickitat
Spring Klickitat 87 80 N 60 N 60 30 50 80 9 15
Spring Klickitat 88 80 N 60 N 60 0 0 60 3 5
Spring Klickitat 89 60 N 60 N 60 0 0 60 0 0
Spring Klickitat 90 80 N 60 N 60 0 0 60 48 80
Hatchery: Lewis River
spring Lewis River 87 9 N
L. Coho Lewis River 87 80 N 80 N 60 2 3 60 15 25
L. Coho Lewis River 88 1192 N 60 N 60 0 0 60 3 5
L. Coho Lewis River 89 1604 N 60 N 60 2 3 60 13 22
L. Coho Lewis River 90 60 N 60 N 60 0 0 60 0 0
Hatchery: Lower Kalama
Fall Kalama Falls 87 60 N 60 N 60 41 68 60 10 17
Fall Kalama Falls 88 60 N 60 N 60 0 0 60 2 3
Fall Kalama Falls 89 278 N 55 N 60 0 0 60 1 2
Fall Kalama Falls 90 60 N 60 N 60 0 0 60 3
E. Coho Lower Kalama 87 60 N 60 N 60 5 6 60 0
E. Coho Kalama Falls 88 342 N 60 N 60 0 0 60 6 10
E. Coho Kalama Falls 89 62 P 60 N 60 1 2 62 0 0
E. Coho Kalama Falls 90 60 N 60 N 60 0 0 60 21 35
Hatchery: Lyons Ferry
Spring Tucannon 87 48 P 63 N 67 21 31 43 12 28
spring Tucannon 88 100 N 60 N 61 0 0 49 1 2
Spring Tucannon 89 75 P 62 N 44 0 0 37 2 8
Spring Tucannon 90 103 N 65 N 69 0 0 44 1 2
Fall Lyons Ferry 87 1579 N 60 N 59 3 5 80 3 5
Fall Lyons Ferry 68 60 N 60 N 60 1 2 60 1 2
Fall Lyons Ferry 89 320 N 60 N 60 0 0 60 1 2
Fall Lyons Ferry 90 80 N 60 N 60 0 0 60 1 2
Hatchery: Priest Rapids
Fall Priest Rapids 87 116 N 60 N 60 0 0 60 0 0
Fall Priest Rapids 88 2617 N 80 N 60 0 0 60 1 2
Fall Priest Rapids 89 1745 N 60 N 60 0 0 60 1 2
Fall Priest Rapids 90 316 N 60 N 60 0 0 60 1 2
Hatchery: Speelyai
Spring Lewis River 87 82 N 60 N 60 3 5 61 28 46
Spring Lewis River 88 60 N 60 N 60 0 0 60 1 2
Spring Lewis River 89 234 P 60 N 60 1 2 60 1 2
Spring Lewis River 90 60 N 60 N 60 0 0 60 14 23

Results: N - negative, P - positive. number - number posltive. NS - not sampled, NF - no fish.
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Table 2. Inspection Results of Returning Adults 1987, 1988, 1989. and 1990.

Specles Stock
Hatchery: Speelyal

E. Coho Lewis River
E. Coho Lewis River
E. Coho Lewis River
E. Coho Lewis River
Sockeye wild
Sockeye Wild

Hatchery: Washougal

Fall Washougal
Fall Washougal
Fall Washougal
Fall Washougal
E. Coho Washougal
E. Coho Washougal
E. Coho Washougal
L. Coho Washougal
L. Coho Washougal
L. Coho Washougal
L. Coho Washougal

Hatchery: Wells

Summer Wells
Summer Wells
Summer Wells
Summer Wells

Return

Year

87
86
89
90
67
68

87
88
69
90
87
68
69
87
88
89
90

87
86
89
90

#
Fish

80
60
490
60
37
7

148
NS
1177
60
12
87
NF
60
60
80
60

456
60
689
90

IHNV

Result

=22Z2Z2=222

zZ2=z2z=22 =z2z2=22

T U U T

#

Fish Result

60
60
60
60

60
60
80
60
37
60
NF
60
60
60
60

60
60
473
63

IPNV

zZ2z2z=2 =2

zZ=Z2=2 2 Z2=Zz2=2=2=Z22

Z2=z=zz=

#

EIBS

Fish Result

59
60
60
60

60
60
60
60
37
60
NF
60
60
60
60

60
60
60
60

30

O O -

[ I - JRE R o | O Ul O O O o

O QOO W

Percent
Positive

51

o o N

43

o

13

o o NN o

O O o u»,

Results: N = negative. P = positive, number = number positiva, NS = not sampled, NF = no fish,

5

#
Fish

60
60
60
59

60
60
60
60
12
60
NF
60
60
60
60

60
60
60
60

BKD

Result

10

N O O

12

O U1 U1 o W

o N w o

11

oo — ol

Percent
Positive

17

w O o

15

12
13



for other replicating agents. Prevalence of EIBS was found to be
only .o8% in all species and stocks sanpled in 1990. This is
approximately a ten-fold decrease from 1989. These preval ence
level s are extrenely low and even with this substantial decline
from 1989, all levels are insignificantly positive.

Preval ence of BKD in 1990 spawning adults demonstrated again the
variable nature of BKD prevalence (Table 3). Spring chinook were
23.9% positive, the mpjority of which came from one hatchery
(Kl'ickitat, as+/60), While in'the previous year spring chinook had
a prevalence of only 1.4% positive. Overall there was an increase
in BKD preval ence 1n adult stocks, only [ate coho declined in
reval ence from previous years. The hl%h grevalence at Klickitat
tchery may be accounted for by the 198 brood_sgrlng chi nook
yearlings released from Klickitat Hatchery which had a high
preval ence (52% of BKD at their pre-release exam

Bacterial kidney disease continues to be a concern of hatchery
managers and fish health specialists during the adult holdin
hase. Wth vertical and horizontal transm ssion occurring wt
KD, drug thera?les and segregation strategies will continue to be
pursued and eval uat ed.

Table 3. Prevalence (% of Bacterial Kidney Disease in
spawni ng adult sal non species for 1987 through 1990.

SPECI ES 1987 n 1
Spring chinook 22.2 284
Fal | chinook 11.9 420

289 1.4 276 23.9 268

88 n_ 1989 n 1990 n
6 420 [ 427 3.3 424

OB~ OW RO

i
Sunmer chinook 183 60 8.3 60 1.7 60 13.3 60
Early coho 8.9 192 .3 300 0 182 12.8 179
Lat e coho 21.7 300 .8 240 28.0 300 7.0 300

Pre-spawning nortal ity was nonitored extensively throughout the
adul't hol ding period (1990) by staff fish health specialists. Adult
pre-spamnln? | 0ss was attributed to t he fol | owi ng
di seases/ pathogens and conditions: ~BKD, ~ Columaris,  fungus
(Saprol egni a), Ighthyog;hlrlus, handling and nornal hol ding (pre-
spawning) nortality. uses of loss were very simlar to those
docunmented in previous years. Loss is detailed in the Disease
Preval ence Summary Report (Appendix A) for 1990.

JUVENI LE ANALYSI S

The juvenile analysis will contain data from 1990 and up throu%h
June, 1991. Monthly nonitoring visits were conpleted throughout the
duration of the project, and will continue after the project.
Monitoring visits have assisted in accurately determning cause of
loss and In attributing loss to the appropriate cause and/or pathogen.




Monthly loss to specific bacterial pathogens CAD, BKD, ERM and
Furuncul osis was evaluated for 1987 through 1991. Loss is
differentiated by sub-basin (Lower or Upper Colunbia).

Juvenile nortality to OAD continued to be the highest |evel

attributable to a specific pathogen throughout the Col unbia Basin.

Loss to OAD in 1990 for the lower basin followed the pattern seen
in the previous three years, with the peak of nortality occurrin

in NhX ;Flgure 1). Total loss to OWD in the |ower basin decrease

by 18% from 1989 to a total of 469,145 in 1990. A slight change in
| oss pattern occurred in 1991 (January = June only). I'n June, 1991
a spike of loss occurred. This may only be a residual accounting
factor fromloss that began in the month of My, since the |loss for

May was the |lowest seen In the five years of the project. The |oss
for the first six nonths of 1991 was substantial at 406,173. From
this pattern it appeared that the loss in 1991 would be simlar to
the level seen in 1990.

Loss to CWD in the Upper Colunbia Basin denonstrated a different
pattern in 1990 than seen in previous years (Figure 2). Loss peaked
In March and declined through the rest of the year. In previous
years a binodal distribution was seen. Loss again increased in 1990
to 175,540. In 1988 and 1989 CWD accounted for 118,101 and 171,904
lost fish respectively. In 1991 |oss from January through June was
substantially less, with a six nmonth total of only 51,555. This
decline was primarily due to the reduced | oss at Klickitat Hatchery
in the | ate coho.

Loss to BKD in the Lower Colunbia Basin for 1990 was negligible
(less than 500). In 1991 loss increased considerable (10,509) due
to disease problems at cowlitz Hatchery in the |ate coho. Annual
loss in 1990 (Figure 3) for the Upper Col unbia Basin peaked in
March with a high of 16,595 due to an epizootic at Lyons Ferry in
fall chinook. Loss in the Upper Basin for 1991 was mnimal at 9,520
for the period, January through June (Figure 3).

Mrtality to ERM during 1990 in the Lower Col unbia Basin was
el evated over the 1989 level due to significant |oss at Lower
Kal ama Hatchery. Loss increased to 10,500. In 1991 | oss again
increased dramatically to 22,814. Mjor |oss occurred at a nunber
of facilities, with Toutle Hatchery fall chinook being the nost
affected. Loss to ERMin the Upper Colunbia Basin for both 1990 and
1991 was negligible.

In 1990 loss to Furunculosis was elevated in juveniles with an
increase in nnrtalln% seen at a nunber of facilities; E okom n,
Kalama Falls, Lew s ver and Lower Kal ama

Pre- Rel ease Exans

Pre-rel ease exam results for yearling stocks are presented in Table
4. Viral exans for 1NV, |IPNV and other replicating agents were
negative for all stocks in 1990 and 1991. Preval ence of BKD in 1990
(88 brood) was 2.4% over all stocks, the |lowest |evel seen during
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Table 4. Prs-Release Sampling Results - Yearling Age Releases 1967, 1966. 1969, 1990 and 1991.

Species Stock
Hatchery: Cowlitz

spring
Spring
Spring
Spring
Spring
L. Coho

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz

L. Coho Cowlitz
L. Coho Cowlitz
L. Coho Cowlitz

L. Coho

Cowlitz

Hatchery: Elokomin

L. Coho
L. Coho
L. Coho
L. Coho
L. Coho

Elokomin
Elokomin
Elokomin
Elokomin
Elokomin

Hatchery: Grays River
E. Coho Grays River

E. Coho
E.Coho
E.Coho
E.Coho

Grays River
Grays River
Grays River
Grays River

Hatchery: Kalama Falls

L. Coho
L. Coho
L.Coho
L.Coho
L.Coho
Spring
Spring
Spring
Spring

Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls

Results: N = negative.

Brood
Year

85
66
67
86
69
85
66
67
66
69

86
86
67
66
89

85
66
07
88
69

85
66
67
88
69
66
67
68
69

#

Flsh

60
60
60
60
60
60
60
65
60
60

60
60
60
60
60

60
60
60
60
60

60
60
69
60
60
60
60
60
60

IHNV

Result

Z2zZ2Z2Z22Z2=2=222=2

zZ2=z2=2=z=

zZ2=z2z=2=2 =2

z2=zzZzZZ2z=zz=2z=2 =2

#
Flsh

60
60
60
60
60
60
60
65
60
60

60
60
60
60
60

60
60
60
60
60

60
60
69
60
60
60
60
60
60

IPNV

Result

Z2z=Z2=222=zz=2=2=

=2=2=2=2 2

=2Z2Zz=zz=z=

zzz2zz22Z2zz=zzz=2

#
Fish

59
60
60
60
60
60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60
60
60
60
60

P = positive, number = number positive, ND = no data.
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EiBS

Result

10

20

51

O O O o

42
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Percent
Positive

95
2
3
0
0

87
0

22
0

28

12

17

33

65

O O o o

70

30

W o o o oo

#
Fish

60
60
60
60
60
60
60
60
60
60

60
60
60
60
60

62
60
60
60
60

60
60
58
60
60
60
60
60
60

BKD

Result

44
16
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Table 4. Pre-Release Sampling Results = Yearling Age Releases 1967. 1966. 1969, 1990 and 1991.

Species Stock
Hatchery: Klickitat

Spring
Spring
Spring
Spring
Spring
L. Coho
L. Coho
L. Coho
L. Coho

Klickitat
Klickitat
Klickltat
Klickitat
Klickitat
Klickltat
Klickitat
Klickitat
Klickitat

L. Coho Klickltat

Hatchery: Lewis River

Spring
Spring
Spring
Spring
Spring
L. Coho

Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River

E&L Coho Lewis River
E&L Coho Lewis River
E&L Coho Lewis River
E&L Coho Lewis River

Hatchery: Lower Kalama

E. Coho
E. Coho
E. Coho
E. Coho
E. Coho

Lower Kalama
Kalama Falls

Lower Kalama
Lower Kalama
Lower Kalama

Hatchery: Lyons Ferry

Fall
Fall
Fall
Fall

Lyons Ferry
Lyons Ferry
Lyons Ferry
Lyons Ferry

Hatchery: Ringold

Fall

Spring
Spring
Spring

Results: R = negative,

Ringold
Ringold
Ringold
Ringold

Brood
Year

85
66
87
88
69
65
66
a7
66
89

85
66
87
88
89
65
66
a7
88
89

65
66
87
88
69

85
66
87
88

85
66
66
69

#
Fish

60
60
60
60
60
60
60
60
60
60

60
60
62
60
60
60
60
67
60
60

60
60
60
60
60

60
60
69
60

60
60
60
60

IHNV

Resull

Z2=Z=Z=22Z2Z2zZ2=22

22222222772

=2 =z2z=22 =Z2=z2z=2=22

=2 =222

#
Fish

60
60
60
60
60
60
60
60
60
60

60
60
62
60
60
60
60
67
60
60

60
60
60
60
60

60
60
69
60

60
60
60
60

IPNV

Result

z2zZz2zz2z=z2=2=2=2Z222

Z2Z2zzzz=zz2=2=22=2

=Z2=Zz2=2 =2

=2z2=22

=2 =222

12

#
Fish

60
60
60
60
60
60
60
60
60
60

60
60
62
60
60
60
60
60
60
60

60
60
60
60
60

60
60
60
60

60
60
60
60

P = positive, number = number positive, ND = no data.

EIBS

Result

49
0
7
0
0

60

~N O O +—

o © o

45

52

52

o O o

54

11

Percent
Positive

82

0
12

100

32
13

65
33

15

O O O~

90

16

#
Fish

60
60
60
60
60
60
60
60
60
60

60
60
60
60
60
60
60
60
60
120

60
60
60
60
60

60
60
60
60

60
60
60
60

BKD

Result

w
W o N NN oY PO

N

34
22

46

37

12

46

[S20 &) B ey}

Percent
Positive

52
10

N

60

g1 O w

57
37

60
62

10

36
67

75
33

15

80
10



Table 4. Pre-Release Sampling Results - Yearling Age Releases 1967, 1966, 1969, 1990 and 1991.

IHNV IPNV EIBS BKD

Brood # # # Percent # Percent
Species Stock Year Fish  Result Fish-  Result Fish  Result Positive Fish Result Positive
Hatchery: Rocky Reach
Fall Priest 85 60 N 60 N 59 37 63 60 0 0
Fall Rocky Reach 66 60 N 60 N 60 4 7 60 37 62
Fall Rocky Reach 67 60 N 60 N 60 0 0 60 0 0
Fall Rocky Reach 88 60 N 60 N 60 0 0 60 0 0
Fall Rocky Reach 89 60 N 60 N 60 0 0 60 ND ND
L. Coho  Rocky Reach 85 60 N 60 N 60 10 17 60 1 2
E. Coho Rocky Reach 66 60 N 60 N 60 0 0 60 28 47
E. Coho Rocky Reach 07 60 N 60 N 60 0 0 60 0
E. Coho  Rocky Reach 86 60 N 60 N 60 0 0 60 0 0
E. Coho Rocky Reach 69 60 N 60 N 60 0 0 60 ND ND
Hatchery: Speelyai
Spring Speelyai 66 60 N 60 N 60 0 0 60 20 33
Spring Speelyai a8 60 N 60 N 60 0 0 60 0 0
Spring Speelyai 89 60 N 60 N 60 1 2 60 5 8
Hatchery: Toutle
E. Coho Toutle 86 60 N 60 N 60 1 2 60 37 62
E. Coho Toutle a7 62 N 62 N 60 0 0 60 0 0
E. Coho Toutle 88 60 N 60 N 60 19 32 60 0 0
Hatchery: Tucannon
Spring Tucannon 65 30 N 30 N 30 28 93 30 21 70
Spring Tucannon 66 60 N 60 N 60 4 7 60 13 22
Spring Tucannon 87 63 N 63 N 60 31 52 60 2 3
Spring Tucannon a8 60 N 60 N 60 31 52 60 1 2
Spring Tucannon 89 60 N 60 N 60 0 0 60 1 2
Hatchery: WSShOUQSI
E. Coho Washougal 85 60 N 60 N 60 33 55 60 0 0
L. Coho  Washougal 65 60 N 60 N 59 54 92 60 0 0
L. Coho  WSShOUQSI 86 60 N 60 N 60 0 0 60 0 0
L. Coho Washougal 87 60 N 60 N 60 20 33 60 3 5
L. Coho  WSShouUQsI 68 60 N 60 N 60 0 0 60 0 0
L. Coho  WSShOUQSI 69 60 N 60 N 60 4 7 60 8 13
Hatchery: Wells Spawning Channel
Summer Wells 65 60 N 60 N 60 16 27 60 1 2
Summer Wells 86 60 N 60 N 60 0 0 60 31 52
Summer Wells 87 60 N 60 N 60 1 2 60 3 5
Summer Wells 68 60 N 60 N 60 0 0 60 3 5

Results: N = negative, P = positive, number = number positive, ND = no data.
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the five Kears of this project. In 1991 (89 brood) BKD preval ence
rose slightly to 8.3% over all stocks. Prevalence of EIBS in 1990
(88 brood) was 5.75% over all stocks, a decline fromthe |evel seen
in 1989. In 1991 (89 brood) overall Prevalence of EIBS was 10.1%,
this increase was mainly attributable to the 87% positive |eve
seen at Lower Kalama Hatchery in their early coho stock

The results from pre-rel ease exans for the zero age rel ease groups
are presented in Table 5. Viral exam nations for IaNv, IPNV, and
other replicating agents were negative for all stocks in 1990 and
1991. Again, in 1990 and 1991 preval ence of EIBS in zero age
rel eases was negll%ébla Preval ence of BKD in 1990 was al so very
low, . 13% Data on BKD for 1991 are not available due to |aboratory
cont am nati on.

Hematocrit data collected during the pre-rel ease exans since 1987
are sumarized by sReC|es with yearling and sub-yearling rel eases
separate. The mean hematocrit and range of neans is presented in
Table 6. Sunmary of data by species and |ocation can be found in
Appendi x C.

Table 6. Mean Hematocrit and Mean Hematocrit Range by Species
and rel ease age, 1987 - 1991 sanpling.
_ Mean Mean
Speci es Age Hemat ocri t Hemat ocrit Range
Spring chinook yearling 36. 3 31.1 - 43.4
Fal | chinook yearling 41.0 38.4 - 44,6
Summer chinook yearling 37.1 34.2 - 43.9
Lat e coho yearling 32.9 26.4 - 41.6
Early coho yearling 33.7 27.1 - 41.1
Fal | “ chi nook zZero 36.3 29.2 - 44,7

M dt erm Exans

Results of mdterm BKD and Mixobolus cerebralis exans are presented

in Table 7 for 1990. No m.dterm exanms were conpleted i 991 due to
the completion of the grgéect In June. f%e {6@9 broo %ad a nlé-

rearing preval ence of % for BKD, a continued |ower |evel than
than_seen in 1988 and 1989. Al| assays for M. cerebralis were
negative.

ORGAWDSOVATI C ANALYSIS - Index Stocks

The Organosomatic Index analysis (OSl), developed by Ron Goede of
the Utah Division of Wldlife Resources, was perforned on 60 fish
from each of the index stocks listed in Table 8. Summaries of OS1
analyses conpleted in 1990 and 1991 follows, highlighting
similarities and differences between subsequent Year cl asses.
Ebnputer generated summaries and raw data are presented in Appendi x
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Table5 Pm-Release Sampling Results - Zero Age Releases 1967. 1966. 1969, 1990 and 1991.

Species Stock
Hatchery: Cowlitz

Spring
Spring
Spring
Spring
Spring
Fall
Fall
Fall
Fall
Fall
Fall
Fall

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz - DR
Cowlitz - DR

Hatchery: Elokomin

Fall
Fall
Fall
Fall
Fall

Elokomin
Elokomin
Elokomin
Elokomin
Elokomin

Hatchery: Grays River

Fall
Fall
Fall
Fall
Fall
Fall

Grays River
Grays River
Grays River
Grays River
ways River

GraysR. - DR
No delayed relgase In 1988 & 1989.

Hatchery: Katama Falls

Fall
Fall
Fall
Fall
Fall

Katama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls

Hatchery: Kilckitat

Fall
Fall
Fall
Fall
Fall
Fall
Fall
Spring
Spring

Priest Rapids
Priest - DR
Kllckltat
Kllckltat
Kllckltat
Klickitat
Kllckltat
Kllckltat
Kllckltat

Brood
Year

86
87
88
89
90
66
67
88
89
90
86
67

86
67
88
89
90

86
87
88
89
90
86

86
07
88
89
90

86

86
87
88
89
90
87
89

#

Flsh Result

60
60
65
60
60
60
60
60
60
60
60
60

60
60
60
60
60

60
60
64
60
60
57

60
65
60
60

288

60
62

60

60

IHNV

Z22222Z22zzZzzZ2z=Z2Z

Z2=22z==

2z2z222 Z2Z22=222

Z2Z2Z2=22=22 =22

#

Flsh  Result

60
60
65
60
60
60
60
60
60
60

60
60

60
60
60
60
60

60
60
64
60
60
57

60
60
65
60
60

83

60

60
60
60
60

IPNV

N

Z2Z2 zZz2222zZzzZ2zZ2

=Z=2=22z==

Z2zZz2z22Z22 222222

Z2Z2Z2Z2=2z=22 22

EIBS
#

Flsh Result
60 26
60 0
60 0
60 0
60 0
60 18
60 0
60 0
60 0
60 0
60 32
60 15
60 29
60 0
60 1
60 0
NS --
60 24
60 0
60 0
60 0
60 0
56 37
60 25
€0 0
60 0
60 0
60 0
60 19
60 32
60 19
60 0
60 0
60 0
60 0
60 1
60 0

Percent
Positive

a7
0
0
0
0
30
0
0
0
0
53
25

48

(B =N N )

40

o o

66

42

o O O o

32
53
32

O N O O o o

Fish

60
60
60
60
60
60
60
60
60
60
60
60

60
60
60
60
60

60
60
60
60
60
57

60
60
60
60
60

60
60
60
60
60
60
60
60
60

BKD

Percent

Result positive

19
4

N

pzd
oo Doowmo ow

Results: N . negative, P = positive, number = number positive, NS = not sampled, ND = no data. DR = delayed release.

15

33
10

ND

o o o

15

ND
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Table 5. Pre-Release Sampling Results - Zero Age Releases 1967. 1966. 1969, 1990 and 1991.

Species Stock
Hatchery: Lower Kalama

Fall
Fall
Fall
Fall
Fall

Lower Kalama
Lower Kalama
Lower Kalama
Lower Kalama
Lower Kalama

Hatchery: Lyons Ferry

Fall
Fall
Fall
Fall
Fall

Lyons Ferry
Lyons Ferry
Lyons Ferry
Lyons Fan-y
Lyons Ferry

Hatchery: Priest Rapids

Fall
Fall
Fall
Fall
Fall

Priest Rapids
Priest Rapids
Priest Rapids
Priest Rapids
Priest Rapids

Hatchery: Rocky Reach

Fall

No zero release in 1968. 1969 & 1990.

Rocky Reach

Hatchery: Toutle

Fall
Fall
Fall

Hatchery:
Fall
Fall
Fall
Fall
Fall

Hatchery
Summer
Summer
Summer
Summer
Summer
Fall

Toutle
Toutle
Toutle

Washougal

Washougal
Washougal
Washougal
Washougal
Washougal

Wells - DR
Wells

Brood
Year

66
67
88
89
90

66
07
88
89
90

66
67
88
89
90

66

a7
88
89

66
67
88
69
90

: Wells Spawning Channel
Wells
Wells
Wells
Wells

66
87
66
89
86
90

#

60
60
65
60
60

60
60
65
60
60

60
60
60
60
60

60

60
60
60

60
60
60
60
60

60
60
60
60
60
60

No delayed release In 1966. 1969 & 1990.

IHNV

Fish Result

22222 22222

22222

=z 2

Z2Zz2=2=2=2

Z2Z2=2=2=22

#

60
60
65
60
60

60
60
65
60
60

60
60
60
60
60

60

60
60
60

60
60
60
60
60

60
60
60
60
60

IPNV

Fish Result

22222 Z2zZz2z2z=2=2

2 zZ2Z22=

=z 2

Z2Zz2=2=22

z2zz=2z=2 =2

#

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60

60
60
60

60
60
60
60
60

60
60
60
60
60
60

EIBS

28

O O O o

38

O O o o

2

ol

o O O o

24

24

O O o o

51
20

36

Percent
FIlsh Result Positive

46

O O O o

63

O O O o

42

o O O o

40

o

40

o O o o

Fish

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60

60
60
60

60
60
60
60
60

60
60
60
60
60
60

BKD

Percent

Result positive

10

Results: N - negative, P - posltive. number = number posltive, NS = not sampled, ND = no data, DR = delayed release.

16

17

33
37

ND



Table 7. Midterm Sampling Results 1967, 1968. 1989 and 1990.

Brood
species Stock Year
Hatchery: Cowlitz
Spring Cowlitz 86
Spring Cowlitz 67
Spring Cowlitz 68
Spring Cowlitz 69
L. Coho Cowlitz 66
L. Coho Cowlitz 87
L. Coho Cowlitz 88
L. Coho Cowlitz 69
Hatchery: Elokomin
L Coho Elokomin 88
L. Coho Elokomin 87
L. Coho Elokomin 88
L. Coho Elokomin 89
E. Coho Grays River 87
E. Coho Elokomin 68
E. Coho Elokomin 69
Fall Elokomin 88
Hatchery: Grays River
Fall Grays River 86
Fall Grays River 88
E. Coho Grays River 86
E. Coho Grays River 88
E. Coho Grays River 89
Hatchery: Kalama Falls
spring Kalama Falls 86
Spring Kalama Falls 67
Spring Kalama Falls 88
Spring Kalama Falls 89
L. Coho Kalama Falls 86
L. Coho Kalama Falls 87
L. Coho Kalama Falls 88
L. Coho Kalama Falls 89
Hatchely: Klickitat
spring Klickitat 86
Spring Klickitat 67
Spring Klickitat 88
Spring Klickitat 99
L. Coho Klickitat 88
L. Coho Klickitat 87
L. Coho Klickitat 86
L. Coho Klickitat 89

Fish

60
60
60
60
60
60
60
60

60
60
60
60
60
60
60

60

60
40
60
60
60
60
60

60
60
60
60
60
60
15
60

Result

— o O

17

N N —

O N O O N O o

N

O NN OO o NNOoO

O O O N o

BKD

Percent

Positive

10

28

ww NN

O O W o o

12

O W W oo O wo

Fish

M.c. = Myxobolus carabralis NS = not sampled, Result: N = negative, P = posltive, number = number posltive.
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Table 7. Midterm Sampling Results 1987, 1988, 1989 and 1990.

Species Stock
Hatchery: Lewis River

Spring Lewis River
Spring Lewis River
spring Lewis River
L. Coho Lewis River
L. Coho Lewis River
L. Coho Lewis River
L. Coho Lewis River

Hatchery: Lower Kalama

E. Coho Lower Kalama
E. Coho Lower Kalama
E. Coho Lower Kalama

Hatchery: Lyons Ferry

Fall Lyons Ferry
Fall Lyons Ferry
Fall Lyons Ferry

No yearling production in 1990.

Hatchery: Priest Rapids
Fall Priest Rapids
Fall Priest Rapids

Hatchery: Ringold
Spring Wind River
Spring Klickitat
Spring Klickitat

Hatchery: Rocky Reach

Fall Rocky Reach
Fall Rocky Reach
Fall Rocky Reach
Fall Rocky Reach

E. Coho Rocky Reach
E. Coho Rocky Reach
E. Coho Rocky Reach
L. Coho  Cowlitz

Hatchery! Speelyal
Spring Speelyal
Spring Speelyal
Spring Speelyal

E. Coho Lewis River
E. Coho Speelyal

E. Coho Speelyal

E. Coho Lewis River

Brood
Year

66
87
69
86
67
88
89

86
88
89

86
87
88

87
88

86
88
89

86
87
88
89
86
87
89
88

86
88
89
86
87
88
89

Fish

60
60
60
60
60
60
60

60
60
60

60
60
60

60
31

60
60

60
60
60
60
60

80

60
60
60
60
60

Result

o O O o ~MNMO

w o

O — N O O o o o

O — N O O w o

BKD
Percent
Positive

O OO NwOo

10

o ol

35

O N WO oo oo

O N WO o Ul o

Fish

60
60

60
NS
60

M.C.

Result

=2

M.c. - Myxobolus cerebralis NS = not sampled, Result: N = nagative, P = positiva, number = number posiltive.
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Table 7. Midterm Sampling Results 1987, 1988, 1989 and 1990.

species Stock
Hatchery: Tucannon
spring Tucannon
Spring Tucannon
spring Tucannon
Spring Tucannon
spring Tucannon-wild

Hatchery: Washougat

L. Coho
L. Coho
L. Coho
L. Coho
E. Coho
Fall

Fall

Hatchery: Wells Spawning Channel

Summer
Summer
Summer

Washougal
Washougal
Washougal
Washougal
Kalama Falls
Washougal
Washougal

Wells
Wells
Wells

Brood
Year

86
87
88
89
87

86
87
88
89
87
87
88

86
87
88

Fish

60
60
60
60
NS

60
80
80
60
80

60
80
60

Result

w

BKD
Percent
Positive

[$;]

Flsh

60
60

20

M.c. = Myxobolus cerebralis NS = not sampled, Result: N = negative, P = positiva, number = number positive.
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Table 8. Organosomatic Analysis - Index Stocks.
Hat cherv St ock _ Year (O ass
Cowl itz Spring chinook Year| | n?_ and
_ _ subyear[i ng.
comitz Fal | chinook (Tule) Subyear i ng.
Lyons Perry Fal | chi nook (URB) Year | i nP_ and
_ _ subyear['i ng.
Lewi s River Early coho Year|ing.

i i : hi nool | |

The BY88 Cowl itz yearling spring chinook showed a significant
decrease in fish wth henorrhaging in the thynus. BY86 and BY87
had val ues of 27% and 38% respectively, while BY80 had only 10%
In contrast, there was a significant increase to 19% in abnornal
pseudobranchs, and 8% of the tish had pale gills. Blood filns were
negative for EIBS, and only one of sixty fish was positive for BKD.
The cause for the increased nunber of" abnornmal pseudobranchs and

pale gills is unknown, and may AUSt be an artifact of rearing
conditions at Cowl itz Salmon Hatchery.

Cowlitz vearlina snrina chinook 1989 brood

The BY89 Cowl itz yearling spring chinook showed an increase in fish
with hemorrhaging in the thynus, Brood year 88 had dropped to 10%
from the 38% observed in BY87, but BY89 rose to 30% Pseudobranch,
i1, kidney, and spleen observations were in nornmal ranges. Bl ood
il ms were negative for EIBS, but 5 of 60 kidney snears were
positive for BKD. A nean fat level of 1.1 was observed. Fish |length
averaged 203.5 mmwth a coefficient of variation of 8  This
group had the largest average size, and the |owest coefficient of
variation during the five years of the project.

. . . hi |

The BY89 Cowl itz subyearling :?:gri ng chinook had a 12% increase in
henorrhaging in the th(}/rr_us. nversely, enlarged spleens droPped
from10%in BY88 to 0% in BY89. Al ‘other tissues examned tall
wi thin normal |evels. Both blood films and kidney snears tested
negative for EIBS and BKD respectively. The mean hematocrit was
very good at 43.6. Fat levels showed 80%at +. Overall, this
group appears to be healthy with the cause of hemorrhaging in the
thymus unknown,

Cowl itz subvearlins spring chinook 1990 brood

The BY90 Cowitz subyearlinﬁ_ spring chinook had 17% wth
henorrhaging in the thynus. This high percent is indicative of a
stressor within the environment. Al'l other observations of
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internal organs were normal. Blood films were negative for EIBS
and_}hglnean hematocrit was a very healthy 43.7. data on BRD i S
avail abl e.

Cowl itz subvearlins fall chinook 1989 brood

The BY89 subyearling fall chinook showed an increase in abnornal
pseudobranchs and enlarged spleens, and a significant increase in
pale gills. A decrease 1n henorrhaged thymus from the prior brood
ear was observed. It was noted during the examthat 10% of the

ish were bleeding fromthe gills. oth EIBS and BKD sanplin
were negative. The abnormal observed values nmay be the result o

an environmental stressor or patho?en not tested for during this
exam E}ggtg-elght percent of the fish were at fat level +1i, with
a mean of 0.9,

Cowl itz subvearlina fall chinook 1990 brood

The BY90 Cowlitz subyearling fall chinook appeared to be in good
health.  Pseudobranchs, gills, kidneys, and spleens showed no
abnornmalities. Blood films were negative for EIBS, and the mean
hematocrit of 43.3 was well wthin the normal range. Twenty-eight
perceqt(fg the fish had a fat level of +, with /7%at 0, for a
mean of 0. 3.

Lvons Ferrv vearlina fall chinook 1988 brood

The BY88 Lyons Ferry yearling fall chinook showed a significant
decrease in abnormalities from BY87. Henorrhaging in the thynus
was down from9%to 5% enlarged gpleen fall trom 17% to 0% and
swol | en kidney dropped fromb5%to 3% Only pale gllls rose to 5%
in the BY88 fish. This group was negative for EIBS, but kidne

smears were 15% positive for BKD. Nnety-five percent of the fis

had a fat level of +, with a mean level of 1.1. The mean fat
level is in the low end of a desirable range for yearling rel ease
groups.

Lvons Ferrv subvearlins fall chinook 1989 brood

The BY89 Lyons Ferry subyearling fall chinook showed a slight
increase in henorrhaging in the thynus and enlarged spleens from
BY8S. BY89 was negative for both EIBS and BKD. Seventy-three
percent of the fish had a fat level of + with a nean of 0.8. The
mean hematocrit level of 44.5 was the best |evel seen fromthe five
rel ease groups examned during this project.

Lvons Ferrv subvearlina fall chinook 1990 brood

The BY90 Lyons Ferry subyearling fall chinook appeared to be
heal thy fish. A henorrhaged thynmus was observed in only 2% of the
fish exam ned, and other organs showed no gross abnornalities. The
stock was negative for EIBS, and no data is available for BED due
to laboratory contamnnation. A nean fat level of 0.9 was observed
in these fish, with 77% of the examned fish at +1.
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Lews River vearlins coho 1988 brood

The BY88 Lewis River yearling coho showed no significant
abnornalities forthynus, pseudobranch, spleen or kidney. However,
seven percent did have pale gills. Blood filns showed 9 out of 60
fish positive for EIBS, this may account for the increase in pale
gills. Seventy-seven percent of the fish had a fat |evel of +l,
with a nean of 1.2

Lewis River vearlins coho 1989 brood
The BY89 Lewis River yearling coho exhibited a slight increase (2%

in the percentage of swollen kidneys and pseudobranchs from the
previous years. Conversely, there was a decrease in the preval ence

of pale gills in BY89 (2% from BY88 (7% . Bl ood films were
negative for EIBS, but five of 60 kidney snears were positive for
BKD.  This may account for the increaSe in swollen kidneys and

pseudobranchs. ~ Fat levels were inproved from the previous brood
year, With 57%of the fish at a +2 level and a nean of 1.6.

CONCLUSI ONS

Eval uation of the 1990 and 1991 data documented simlar trends to
the previous years of the project. Adult health and pathogen
problens weré fairly sim|l|ar between years, with the npst
variability due to BKD. Juvenile |oss patterns were simlar between
years, with the major causes of |oss remaining the sane (Appendix
A . Though, severity of diseases may vary significantly between
broods. Pre-release exams showed simlar results with the nost
variability due to BKD in zero-age and yearling releases and ElIBS
preval ence fluctuating in only yearling releases.

The Augnented Fish Health Mnitoring Project has allowed WF to
better understand and document fish health concerns within the
Colunbia Basin. Wth five years of data collected we have a
begjnnln%xjor eval uating trends and fish health problems within the
Basi n. cunentation of BKD and EIBS preval ence in adults
denonstrated only one of the values of this pro#eptt Due to, this
project we developed the methods required to etficiently screen
adults, for BKD and EIBS, and obtained the information to eval uate

the necessity of that screening.

Eval uation of the anal yses conducted during the project and an
overal | evaluation of the project can be found in Volune 1 of the

Compl etion Report.
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APPENDI X A

ApPendix A contains the D sease Preval ence Summary Report for
cal endar year 1990 and 1991. Pathogens and causes of |oss are
categorized by: Bacterial, Oher, Parasite and Viral. Loss to each

pat hogen or_ cause it totaled per nmonth with Lower Col unbia (Lcol)
and Upper Col umbia (UCol) stations divided.

Abbrevi ati ons: _ . .
BHS - Bacterial Henorrhagic Seg(t)lcema
EIBS - Erythrocytic Inclusion Body Syndrone



Disease Category: Bacterial
Agent: Bacterial Gill Disease
Basin Location
Lower Colmbia
Month: September 1990

Lower Kalam
Upper Columbia
Month: February 1990

Disease Category:

Agent: Bacterial
Basin

Lover Columbia
Month: March
Month: May
Month: December
Upper Columbia
Month: January
Month: February
Month: March
Month: April

Lyon"s Ferry

Bacterial
Kidney Disease

Location

1990
Cowl 1 tz

1990
Grays River

1990
Cowlitz
Lewis River

1990
Lyon"s Ferry

1990
Lyon®s Ferry
Wells Spawning

1990
Lyon®s Ferry
Wells Spawning

1990
Lyon®s Ferry
Wells Spawning

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
1990

Size
Brood Fish/Lb

Flow Density

Species Index Index

Spring Chinook Kalama Falls 89 27. 1.653 0.1181

Fall Chinook Lyon®s Ferry 89 630. 0.253 0.0549

Size FLOW Density

Species Stock Brood Fish/Lb Index Index
Spring Chinook Cowlitz 88 7. 0.985 0.1416
Fall Chinook Grays River 69 63. 1.592  0.0500
Spring Chinook Cowlitz A
Spring Chinook Lewis River 89 13. 0.997  0.0997
Fall Chinook Lyon"s Ferry 88 17. 0.481 0.0618
Fall Chinook Lyon*s Ferry 88 13. 0.559 0.0745
Summer Chinook Wells 88 8 1.110  0.2461
Fall Chinook Lyon"s Ferry 88 11. 0.596 0.0795
Summer Chinook Wells 88 8. 1.045 0.2317
Fall Chinook Lyon™s Ferry a8 10.  0.600  0.0800
Summer Chinook wells 88 7. 1.214  0.2691

Number
LOSE

3168

A

3168

260

260

100

-

100

65
111

176

2200

2200

8508
393

8901

14025
2570

16595

2853
1760

4613

%
LOSS

0.10

0.02

0.01

0.47



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Bacterial
Agent: Columnaris
Size Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lower Columbia
Month: July 1990
Lower Kalama Earl," Coho Kalama Falls 89 72. 0.928  0.1172 100 0.02
Lower Kalama Spring Chinook Kalama Falls 89 76. 0.869 0.1097 320 0.06
Washougal Late Coho Lewis River 89 112. 1.384 0.0633 4415 0.29
Washougal Late Coho Washougal 89 123. 1.389 0.0475 12300 0.66
17135
Month: August 1990
Lower Kalama Early Coho Kalama Falls 89 48, 1.206 0.1524 925 0.17
Lower Kalama Spring Chinook Kelama Falls 89 42, 1.407 0.1778 1300 0.24
Washougal Late Coho Lewis River 89 81. 1.945 0.0754 800 0.05
Washougal Late Coho Washougal 89 85. 1.917  0.0567 1500 0.08
4525
Upper Columbia
Month: July 1990
Rocky Reach Early Coho Rocky Reach 89 85. 0.461 0.0488 7030 1.56
7030
Month: August 1990
Rocky Reach Early Coho Rocky Reach 89 62. 0.158  0.0371 11500 2.63
11500
Month: September 1990
Rocky Reach Early Coho Rocky Reach 89 45. 0.349  0.0718 500 0.11
500
Month: December 1990
Priest Rapids Fall Chinook Priest Rapids A 120 3.74
120
Disease Category: Bacterial
Agent: Cold Water Disease
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index  Index LOSS LOSS
Lower Columbia
Month: January 1990
Lewis River Early Coho Lewis River 88 28. 1.525 0.0949 268 0.03
Lewis River Late Coho Lewis River 88 30. 1.549 0.0964 616 0.03
Lewis River Late Coho Washougal 88 28. 0.103  0.0064 35 0.05
919
Month: February 1990
Lewis River Early Coho Lewis River 88 26. 1.518 0.1012 199 0.02
Lewis River Late Coho Lewis River 88 28. 1.548  0.1032 765 0.03
Lewis River Late Coho Washougal 88 26. 0.102 0.0068 11 0.02
975
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WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Bacterial
Agent: Cold Water Disease
size FLow Density Nmber %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS Loss
Lower Columbia
Month: March 1990
Elokomin Early Coho Grays River 89 351 1.292  0.0969 1327 0.27
Elokomin Early Coho Lewis River 89 338. 1.406  0.1055 554 0.11
Grays River Early Coho Grays River 89  405. 1.747  0.0953 19850 2.47
Lewis River Early Coho Lewis River 88 22. 1.584  0.1188 412 0.04
Lewis River Late Coho Lewis River 88 23. 1.631 0.1087 571 0.03
Lewis River Late Coho Lewis River 89  872. 0.857 0.0760 1340 0.03
Lewis River Late Coho Washougal 88 22. 0.107  0.0080 28 0.04
Lower Kalama Early Coho Kalama Falls B89  463. 1.089 0.1361 255 0.05
speelyai Early Coho Lewis River 89  242. 2.103  0.0901 2500 0.15
26837
Month: April 1990
ELokomin Early Coho Grays River 89  164. 1.434  0.1056 900 0.18
ELokomin Late Coho ELokomin 89  705. 1.395 0.1076 5700 0.33
Grays River Early Coho Grays River 89  220. 1.896  0.1417 1750 0.22
Lewis River Early Coho Lewis River 88 17. 1.626  0.1265 2303 0.22
Lewis River Late Coho Lewis River 88 17. 1.726  0.1343 1723 0.08
Lewis River Late Coho Lewis River 89  510. 1.589  0.1192 43998 0.93
Lewis River Late Coho Washougal 88 17. 0.109  0.0085 107 0.15
Lower Kalama Early Coho Kalama Falls 89  249. 0.541 0.0696 575 0.11
Speelyai Early Coho Lewis River 89  166. 1.077 0.0657 5000 0.30
Washougal Late Coho Lewis River 89 454, 1.842  0.0695 6360 0.27
Washougal Late Coho Washougal 89  489. 2.315 0.0741 12595 0.64
81011
Month: May 1990
Cowlitz Late Coho Cowl 1 tz 89  200. 1.473  0.1625 18084 0.27
Elokomin Early Coho Grays River 89 98. 1.192  0.0894 1100 0.23
Elokomin Late Coho ELokomin 89 354. 0.825  0.0953 12000 0.71
Grays River Early Coho Grays River 89  136. 0.754  0.0485 1550 0.20
Kalama Fdls Late Coho Kalama Falls 89  326. 1.239  0.1032 7725 1.17
Kalama Falls Late Coho Lewis River 89  322. 0.939  0.0861 1120 0.41
Lewis River Early Coho Lewis River 88 16. 1.971 0.1314 1245 0.12
Lewis River Late Coho Lewis River 88 16. 2.094  0.1396 180 0.00
Lewis River Late Coho Lewis River 89  296. 0.903 0.0401 156911 3.45
Lewis River Late Coho Washougal 88 16. 0.133 0.0088 45 0.06
Speelyai Early Coho Lewis River 89 111. 1.240 0.1168 300 0.02
Washougal Late Coho Lewis River 89 214. 2.528  0.0989 33250 1.45
Washougal Late Coho Washougal 89  256. 2.244  0.0804 18335 0.94
251845
Month: June 1990
Cowlitz Late Coho Cowlitz 89  139. 1.407 0.1553 16450 0.25
Elokomi* Early Coho Grays River 89 83. 0.824  0.0613 1000 0.21
Kalama Falls Late Coho Kalama Falls 89  265. 0.386  0.0360 1065 0.17
Kalama Falls Late Caho Lewis River 89  266. 0.513  0.0481 970 0.36
Lewis River Late Coho Lewis River 89  210. 1.126  0.0500 5383 0.12
24868
Month: July 1990
Cowlitz Late Coho Cowlitz 89 89. 0.928  0.1470 19650 0.30
Lewis River Late Coho Lewis River 89 129. 1.564  0.0695 12232 0.27
31882
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Disease Category:

Bacterial

Agent: Cold Water Disease

Basin
Lower

Month:

Month:

Month:

Month:

Month:

Upper

Month:

Month:

Month:

Month:

Columbia

August

September

October

November

December

Columbia

January

February

March

April

Location

1990
Cowlitz
trays River
Lewis River
Lewis River

1990
Cowlitz
Lewis River

1990
Cowlitz
Cowlitz
Lewis River

1990
Cowlitz
Cowlitz
Lewis River

1990
Cowlitz
Cowlitz
Lewis River

1990
Rocky Reach
Rocky Reach

1990
Rocky Reach
Rocky Reach

1990
Klickitat
Rocky Reach
Rocky Reach

1990
Klickitat
Rocky Reach

WDF PROGRAM PCO1

DISEASE PREVALENCE SUMMARY

Species

Late Coho
Early Coho
Late Coho

Spring Chinook

Late Coho
Late Coho

Late Coho

Spring Chinook

Late Coho

Late Coho

Spring Chinook

Late Coho

Late Coho

Spring Chinook

Late Coho

Early Coho
Early Coho

Early Coho
Early Coho

Late Coho
Early Coho
Early Coho

Late Coho
Early Coho

1990

Stock

Cowlitz

Grays River
Lewis River
Lewis River

Cowlitz
Lewis River

Cowlitz
Cowlitz
Lewis River

Cowlitz
Cowlitz
Lewis River

Cowlitz
Cowlitz
Lewis River

Grays River
Lewis River

Grays River
Lewis River

Lewis River
Grays River
Lewis River

Lewis River
Rocky Reach

Brood Fish/Lb

T L L L L R L Ry T e e Y] dnEEesEmass e

89
89

89
g9
89

89

89

89
89

89

89
89
89

89

Size

64,
36.
al.
42.

51.
7.

45.

51,

31.

46.

30.

35.

950.
950.

427.
427.

643.
312.
312.

270.
233.

0
1
2
0

0
2

1

1

1
1
2

1.

2.

Flow Density

Index

.948
.353
2131
.532

.932
.216

.318

.964

.668
.013
.020

722

552

.493
.271

.521
286

.623
319
175

.859
.571

[eNeNoNo]

Index

1354

.0486
.0947
.0517

.1332
.0985

.1883

.1331

.2383

.1448

.1369

.2460

.1730

.0822
.0451

.1303
.0716

.0709
.0796
.0438

.1250
.1428

Number
LOSS

3360
1784

5371

0.08
0.06

o

.00

.15

oo
o
®

11

o oo
o
N

.08

.58



Disease Category: Bacterial
Agent: Cold Water Disease

Basin Location

B R e L e e L L L R T Y LY

Upper Columbia

Month: May 1990
Klickitat
Rocky Reach

Month: June 1990
Klickitat

Month: July 1990
Klickitat

Month: August 1990
Klickitat

Disease Category: Bacterial
Agent: Enteric Redmouth Disease

Basin Location

Lower Columbia

Month: March 1990
Speelyai
Month: April 1990
Grays River
Lower Kalama
Month: May 1990

Grays River

Month: June 1990
Cowlitz

Month: July 1990
Cowlitz

Upper Columbia

Month: March 1990
Ringold

Month: April 1990
Ringold

WDF PROGRAM acoi

DISEASE PREVALENCE SUMMARY

1990
Species Stock
Late Caho Lewis River
Early Coho Rocky Reach
Late Coho Lewis River
Late Coho Lewis River
Late Coho Lewis River
Species Stock

Spring Chinook Lewis River

Fall Chinook Grays River
Fall Chinook Kalama Falls

Fall Chinook Grays River

Spring Chinook Cowlitz

Spring Chinook Cowlitz

Spring Chinook Wind River

Spring Chinook Wind River

A-5

sire

Flow Density

Brood Fish/Lb Index

89
89

89

89

89

)

8%
89

89

89

89

89

89

181.
133.

125.

85.

69.

Size

160.

126.
185.

63.

30.

22.

153.

94.

1.755
0.650

2.119

2.843

1.657

Inde

0.0955
0.1624

0.1153

0.1547

0.0599

Flow Density
Brood Fish/Lb Index

.................. D L L T R R I L L T g Oy

1.120

1.417
1.328

1.592

0.394

0.440

1.173

0.779

Index

0.0819

0.0402
0.0664

0.0500

0.0604

0.0781

0.2527

0.2072

Number
LOSS

28900
850

29750

%
LOSS

1.82
0.18

0.63

0.02

0.08

0.03



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Bacterial
Agent: Furunculosis
Size Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lowver Columbia
Month: June 1990
Kalama Falls Fall Chinook Kalama Falls 89 121. 0.490  0.0459 1795 1.12
1795
Month: July 1990
Elokomin Late Coho Elokomin 89  163. 0.546  0.0304 8000 0.56
Lower Kalama Early Coho Kalama Falls 89 72. 0.928 0.1172 180 0.03
Lower Kalama Spring Chinook, Kalama Falls 89 76. 0.869  0.1097 2780 0.50
10960
Month: August 1990
Lower Kalama Spring Chinook Kalama Falls 89 42. 1.407  0.1778 600 0.11
600
Month: October 1990
Lewis River Late Coho Lewis River 89 51.  1.964 0.1331 11256 0.25
11256
Month: December 1990
Cowlitz Spring Chinook Cowlitz A 147 3.17
Elokomin Fall Chinook Elokomin A 464 30.90
Kalama Falls Fall Chinook Kalama Falls A 100 2.51
Kalama Falls Spring Chinook Kalama Falls A 85 7.97
796
Disease Category: Other
Agent: Coho Anemia Disease
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lower Columbia
Month: January 1990
Lewis River Early Coho Lewis River 88 28. 1.525  0.0949 393 0.04
Lewis River Late Coho Lewis River 88 30. 1.549  0.0964 613 0.03
1006
Month: February 1990
Lewis River Early Coho Lewis River 88 26. 1.518  0.1012 22 0.00
Lewis River Late Coho Lewis River 88 28. 1.548  0.1032 132 0.00
154
Month: March 1990
Lewis River Early Coho Lewis River 88 22. 1.584  0.1188 154 0.01
Lewis River Late Coho Lewis River 88 23. 1.631 0.1087 204 0.00
358
Month: April 1990
Lewis River Early Coho Lewis River 88 17. 1.626  0.1265 240 0.02
Lewis River Late Coho Lewis River &8 17. 1.726  0.1343 257 0.01
Lewis River Late Coho Washougal 88 17. 0.109  0.0085 16 0.02
513
Month: October 1990
Lewis River Late Coho Lewis River 89 51. 1.964 0.1331 1753 0.04
1753



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Other
Agent: Coagulated Yolk
Sire Flow Density Number
Basin Location Specie Stock Brood Fish/Lb Index Index Loss
Lower Columbia
Month: February 1990
Lower Kalama Fall Chinook Kalama Falls 89  685. 1.119  0.1178 1230
Washougal Fall Chinook Washougal 89  863. 1.477  0.0659 4000
5230
Month: March 1990
Lewis River Late Coho Lewis River 89 872. 0.857 0.0760 1455
1455
Month: April 1990
Lewis River Late Coho Lewis River 89  510. 1.589  0.1192 1107
1107
Upper Columbia
Month: January 1990
Rocky Reach Early Coho Grays River 89  950. 0.493 0.0822 1000
Rocky Reach Early Coho Lewis River 89  950. 0.271 0.0451 540
Rocky Reach Fall Chinook Wells 89  932. 0.655  0.1091 2200
Wells Spawning  Summer Chinook Wells 89  620. 0.611 0.1280 69495
73235
Month: February 1990
Klickitat Fall Chinook Priest Rapids 89  480. 1.242  0.0446 75195
Priest Rapids Fall Chinook Priest Rapids 89 678. 1.186  0.0508 101400
Rocky Reach Fall Chinook Wells 89  532. 0.590 0.1475 2880
Wells Spawning Sumner Chinook Wells 89 338. 0.726 0.1021 15030
194505
Month: March 1990
Klickitat Fall Chinook Priest Rapids 89  216. 1.253  0.0751 21525
Priest Rapids Fall Chinook Priest Rapids 89  310. 0.956  0.0602 64750
Rocky Reach Fall Chinook wells 89  350. 0.390 0.0974 700
86975
Month: April 1990
Klickitat Fall Chinook Priest Rapids 89  107. 3.321 0.1192 4840
Rocky Reach Fall Chinook wells 89  270. 0.461 0.1152 250
Wells Spawning  Summer Chinook Wells 89 97. 1.387 0.1734 700
5790
Month: December 1990
Wells Spawning  Summer Chinook Wells 90  975. 0.863  0.0767 3595
3595

A-7
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WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Other
Agent: CWD/EIBS/FUNGUS
size Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lower Columbia
Month: February 1990
Cowlitz Late Coho Cowlitz 88 24. 2.280 0.2757 13120 0.28
13120
Month: March 1990
Cowlitz Late Coho Cowlitz 88 22. 2.324 0.2810 11520 0.24
11520
Disease Category: Other
Agent: Dropout
Size Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index  Index Loss LOSS
Lower Columbia
Month: January 1990
Cowlitz Spring Chinook Cowlitz 89  202. 1.997  0.0524 10500 0.53
10500
Upper Columbia
Month: February 1990
Wells Spawning  Summer Chinook Wells 89  338. 0.726  0.1021 1620 0.09
1620
Month: April 1990
Wells Spawning  Summer Chinook Wells 89 97. 1.387 0.1734 4350 0.24
4350
Month: Ma,*" 1990
Wells Spawning Summer Chinook Wells 89 70. 3.770 0.8796 3816 0.21
3816
Month: June 1990
Wells Spawning  Summer Chinook Wells 89 38. 4.707  1.0003 260 0.01
260
Month: July 1990
wells Spawning  Summer Chinook Wells 89 56. 3.006 0.6388 399 0.03
399
Disease Category: Other
Agent: Predation
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss LOSS
Lower Columbia
Month: January 1990
Elokomin Early Coho Elokomin 88 27. 1.232 0.1793 600 0.13
Elokomin Late Coho Elokomin 88 27. 1.635 0.0838 1000 0.08
Kalama Falls Fall Chinook Kalama Falls 89  883. 0.946  0.0685 700 0.03
Kalama Falls Late Coho Kalama Falls 88 24. 1.406  0.1483 1130 0.12
Kalama Falls Spring Chinook Kalama Falls 89  708. 0.994  0.0725 705 0.09
4135



Disease Category:

Agent: Predation
Basin

Lower Columbia

Month: February
Month: March
Month: April
Month: May
Month: June
Month: July
Month: August

Other

Location

1990
Elokomin
Elokomin
Elokcmin
ELokomin
Elokomin
Kalama Falls
Kalama Falls
Kalama Falls

1990
Elokomin
Kalama Falls
Kalama Falls

1990
ELokomin
Elokomin
Kalama Falls
Kalama Falls
Kalama Falls

1990

Elokomin
Elokomin
Elokomin
Elokomin

1990
ELokomin
Elokomin
Elokomin
Kalama Falls

1990

Elokomin
ELokomin
Elakomin

1990
Elokomin
ELokomin
ELokomin
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

Species

Early Coho
Early Coho
Early Coho
Fall Chinook
Late Coho

Fall Chinook
Late Coho
Spring Chinook

Early Coho
Late Coho
Spring Chinook

Fall Chinook
Late Coho
Fall Chinook
Late Coho
Late Coha

Early Coho
Early Coho
Fall Chinook
Late Coho

Early Coho
Early Coho
Late Coho
Spring Chinook

Early Coho
Early Coho
Late Coho

Early Coho
Early Coho
Late Coho

Fall Chinook
Late Coho

Late Coho
Spring Chinook

1990

Stock

Elokcmin
Grays River
Lewis River
Elokamin
Elokomin
Kalsma Falls
Kalama Falls
Kalama Falls

Elokomin
Kalama Falls
Kalama Falls

Elokomin
Elokcmin
Kalama Falls
Kalama Falls
Lewis River

Grays River
Lewis River
Elokomin
Elokomin

Grays River
Lewis River
Elokomin

Kalama Falls

Grays River
Lewis River
ELokomin

Grays River
Lewis River
Elokomin

Kalsma Falls
Kalsma Falls
Lewis River
Kalsma Falls

A-9

Brood Fish/Lb

88
89
89
8¢

89
88
89

88
88
89

89
a8
89
89
89

89
89
a9
88

89
89
89

89
89
89
8%
&9
89
89

Size

25,
647.
665.
533.

24.
583.

20.
499,

19.
17.
302.

144.

15.
166.
601.
587.

83.
82.
227.
113.

72.

163.

57.
54,
102.
7é.
108.
107.
60.

Index

-
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Flow Density

.452
.741
.320

.555
540
.321
828
.691

.192
.201
.720
.853

824
.007
537
370

.792
822
.546

922
.006
.734
.536
568
.765
.453

[eNeololololoNoNo]
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Index

1759
0655
0667
0598
0950

.0914

1670

.0873

L2112
.1836
.1237

1583

.0982

1390
0690
0576

.0894
.0900

2559
0984

0613

.0761
.1162
.0347

.0550

0571

.0304

.0640
.0699

0409
0615
0647

.0877
.0519

Number
LOSS

1300
455
780

75
35

AT TS N

2645

300

300
1300

500

2400

500
500
800
280

LR LS L]

2080

300
300
200

800

100
100
300
150
1320
450
500

2920

LOSS

[el=leclololoNoNe
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VOO IO o @

0.06

0.01

0.02
0.02
0.02
0.19
0.22
0.17
0.44



Disease Category: Other
Agent: Predation

Bassin Location
Lower Columbia

Month: September 1990
ELokomin
Elokomin
ELokomin

Month: October 1990
Elokomin
ELokomin
Kalama Falls
Kalama Falls
Kalama Falls

Month: November 1990
Kalama Falls
Kalama Falls
Kalama Falls

Month: December 1990
Elokomin
ELokomin
ELokomin
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Speelyai
Speelyai

Upper Columbia

Month: January 1990
KLickitat
Klickitat
KLickitat
Klickitat
Ringold

Month: February 1990
Klickitat
KLickitat
KLickitat
KLickitat
KLickitat
Ringold

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

1990

Species Stock

Early Coho Grays River
Early Coho Lewis River
Late Coho Elokomin
Early Coho Grays River
Late Coho Elokomin
Late Cdho Kalama Falls
Late Coho Lewis River

Spring Chinook Kalama Falls

Late Coho Kalama Falls
Late Coho Lewis River
Spring Chinook Kalama Falls

Early Coho Grays River
Early Coho Lewis River
Late Coho Elokomin

Early Coho Grays River
Late Coho Kalama Falls
Late Coho Lewis River

Spring Chinook Kalama Falls
Spring Chinook Kalama Falls
Late Coho Lewis River
Early Coho Lewis River
Spring Chinook Lewis River

Late Coho Cowlitz
Spring Chinook Klickitat
Spring Chinook Klickitat
Spring Chinook Wind River
Spring Chinook Klickitat

Fall Chinook Priest Rapids
Late Coho Cowlitz
Spring Chinook Klickitat
Spring Chinook Kiickitat
Spring Chinook Wind River
Spring Chinook Klickitat

A-10

Brood Fish/Lb
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89
89
89

89
89
89
89
89

Size

43.
43.
66.

36.
38.
21.

38.

424.
450.

1

1.
0.
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Flow Density

Index

.102
165
993

332
.384
108
404
.754

.297
.673
.961

475
.300
.405
.059
.444
.286
612
234
552
.824
477

672
.372
464
.022
508

242
.154
.511
.156
.689
.320
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[ejeloloNolNoNoNoNoNoNe)
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Index

.0765
0809
.0553

.0925
.0772
.1146
.1462
0786

.1342
.1743
.1001

.1024
L1772
.0783
0649
.1064
0948
.1567
.0146
1730
.1260
.0984

.1018
0760
0870
0756
.0054

.0446
1347
1001
.0834
.0310
.0058

575
190
190

955

2933
400
250
379
544

10000
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14506

0.02
0.03
0.38
0.29
0.68
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0.03
0.04
0.11
0.10
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Disease Category:
Agent: Predation

Lower Columbia

Month: September
Month: October

Month: November
Month: December

Upper Columbia

Month: January

Month: February

Other

Location

1990

Elokcmin
Elokomin
Elokcmin

1990
Elokcmin
Elokomin
Kalama Falls
Kalama Falls
Kalama Falls

1990

Kalama Falls
Kalama Falls
Kalama Falls

1990
Elokomin
Elokomin
Elokomin
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Speelyai
Speelyai

1990
KLickitat
Klickitat
Klickitat
Klickitat
Ringold

1990
KLickitat
KLickitat
Klickitat
Klickitat
KLickitat
Ringold

WDF PROGRAH QC01
DISEASE PREVALENCE SUMMARY

Species

Early Coho
Early Coho
Late Coho

Early Coho
Late Coho

Late Coho

Late Coho
Spring Chinook

Late Coho
Late Coho
Spring Chinook

Early Coho
Early Coho
Late Coho
Early Coho
Late Coho

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

Late Coho

Spring Chinook
Spring Chinook
Spring Chinook
Spring Chinook

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

1990

Grays River
Lewis River
Elokcmin

Grays River
Elokcmin
Kalama Falls
Lewis River
Kalama Falls

Kalama Falls
Lewis River
Kalama Falls

Grays River
Lewis River
Elokomin
Grays River
Kalama Falls
Lewis River
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River

Couwlitz
KLickitat
Klickitat
Wind River
Klickitat

Priest Rapids
Cowlitz
Klickitat
Klickitat
Wind River
KLickitat

size

Brood Fish/Lb

89
89
89

89
89
89
89
89

89
89
89

89
a9
89
89
a9
8%
89
%0
89
89
89

88
a8
89
89
88

89
88
88
8%
89
a3

33.
40.
46,

31.

28.
28.
39.
27,
34,
34.

1200.
35.
38.
23.

38.

28.
424.
450.

480.
33.

242.
238.

1

[

I—‘|—\!\JO|—\|—\|—\I\J|—\|—\|—\

NP R A

Flow Density

Index

.102
.165
.993

.332
.384
108
.404
.754

.297
.673
.961

.473
.300
.405
059
.444
.286
.612
234
552
.824
477

.672
.372
.464
022
.508

.242
154
511
.156
.689
.320
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Index

.0765
.0809
.0553

0925
0772

.1146
.1462
.0786

.1342
.1743
.1001

1024

L1772

0783
0649

.1064
.0948
.1567
.0146

1730

.1260

0984

.1018
.0760
.0870

0756
0054

.0446
.1347

1001

.0834
.0310
.0058

52
80
130

262

75
400
2310
770
760

4315

575
190
190

955

285
125
800
700
350
150
100
200
85
7840
2940

13575

0.02
0.03
0.38
0.29
0.68

POOOO0OO0O00OO
WOORrRO0OO0OO0OO0OO0OO
ONONOWOOOOOONOD

0.03
0.04
0.11
0.10
1.12

0.07
0.03
0.03
0.04
0.90
1.14



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Other
Agent: Predation
size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
upper Columbia
Month: March 1990
Klickitat Fall Chinook Priest Rapids 89  216. 1.253  0.0751 901 0.02
Klickitat Late Coho Cowlitz 83 25. 2.696 0.1618 420 0.03
Klickitat Late Coho Lewis River 89 643, 1.623 0.0709 706 0.04
Klickitat Spring Chinook Klickitat 88 12. 1.830 0.1213 140 0.02
Klickitat Spring Chinook Klickitat B9  183. 1.067 0.0831 213 0.02
Klickitat Spring Chinook Wind River 89  157. 0.897 0.0404 6 0.00
Ringold Spring Chinook Klickitat 88 7. 2.402 0.0060 10000 1.15
Rocky Reach Late Coho Cowlitz 88 19.  0.782 0.1380 50 0.01
Wells Spawning  Summer Chinook Wells 89 170. 1.170  0.1647 100 0.00
12536
Month: April 1990
Klickitat Fall Chinook Priest Rapids 89  107. 3.321 0.1192 628 0.01
Klickitat Late Coho Cowlitz 88 20. 3.013 0.1883 450 0.03
Klickitat Late Coho Lewis River 8% 270. 2.859 0.1250 1002 0.06
Klickitat Spring Chinook Klickitat 88 2.666  0.1767 600 0.08
Klickitat Spring Chinook Klickitat 89 12:: 1.314  0.1073 336 0.04
Klickitat Spring Chinook Wind River 89 90. 1.105 0.0595 46 0.08
Rocky Reach Fall Chinook Priest Rapids 88 8. 0.641 0.1130 550 0.24
Rocky Reach Late Coho Cowlitz 88 16. 0.881  0.1555 600 0.13
Wells Spawning  Summer Chinook Wells 89 97. 1.387 0.1734 156 0.00
4368
Month: May 1990
Klickitat Fall Chinook Priest Rapids 89 151. 0.994 0.0363 1552 0.12
Klickitat Late Coho Cowlitz 88 17. 2.167 0.1354 465 0.05
Klickitat Late Coho Lewis River 89 181, 1.755  0.0955 2305 0.15
Klickitat Spring Chinook Klickitat 83 7. 2.666 0.1788 20 0.00
Klickitat Spring Chinook Klickitat 89 98. 0.845  0.0478 560 0.06
Klickitat Spring Chinook Wind River 89 84. 1.155  0.0622 26 0.04
Ringold Spring Chinook Wind River 89 85. 0.851  0.2266 929 0.07
Wells Spawning  Summer Chinook Wells 89 70.  3.770  0.8796 124 0.00
5981
Month: June 1990
Klickitat Fall Chinook Priest Rapids 89 74. 1.599 0.0578 80 0.00
Klickitat Late Coho Cowlitz 88 18. 2.075  0.1297 225 0.02
Klickitat Late Coho Lewis River 89  125. 2.119  0.1153 1189 0.08
Klickitat Spring Chinook Klickitat 89 68. 1.094  0.0576 157 0.02
Ringold Spring Chinook Wind River 89 60, 1.005 0.2752 1024 0.08
Wells Spawning  Summer Chinook Wells 89 38. 4.707 1.0003 101 0.00
2776
Month: July 1990
Klickitat Late Coho Lewis River 89 85. 2.843 0.1547 379 0.02
Klickitat Spring Chinook Klickirat 89 56. 1.242  0.0654 195 0.02
Ringold Spring Chinook Wind River 89 43. 1.298  0.3555 500 0.04
Wells Spawning  Summer Chinook Wells 89 56. 3.006 0.6388 97 0.00
1171
Month: August 1990
Klickitat Late Coho Lewis River 89 69. 1.657  0.0599 285 0.02
Klickitat Spring Chinook Klickitat 89 47. 0.814 0.0654 247 0.03
532
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WDF PROGRAM QC01
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Other
Agent: Predation
Sire Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
upper Columbia
Month: September 1990
Klickitat Late Coho Lewis River 89 63. 1.753 0.0634 52 0.00
Klickitat Spring Chinook Klickitat 89 43, 0.864 0.0706 48 0.00
100
Month: October 1990
KLickitat Late Coho Lewis River 89 51. 1.586  0.0865 44 0.00
KLickitat Spring Chinook KLickitat 89 31. 0.884 0.0867 34 0.00
78.
Month: November 1990
Klickitat Late Coho Lewis River 89 50. 1.612 0.0873 12 0.00
Klickitat Spring Chinook KLickitat 89 26. 0.905 0.0744 14 0.00
Ringold Spring Chinook Wind River 89 15. 2.502 0.0054 10000 0.77
10026
Month: December 1990
KLickitat Late Coho Lewis River 89 39. 1.493 0.1027 7 0.00
KLickitat Spring Chinook Klickitat &89 2t. 1.046  0.0825 2 0.00
KLickitat Spring Chinook Klickitat 90 829, 1.079 0.0397 78 0.02
Klickitat Spring Chinook WInd River 90  856. 1.182  0.0473 100 0.00
Ringold Spring Chinook Wind River 29 13. 2.727  0.0058 10000 0.78
10187
Disease Category: Other
Agent: Eye picking
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS Loss
Upper Columbia
Month: January 1990
Wells Spawning  Summer Chinook Wells 88 9. 1.056 0.2289 Ib9 0.04
1h9
Month: February 1990
Wiells  Spawning Sumner Chinook Wells 88 8. 1.110 0.2461 119 0.03
119
Month: March 1990
Rocky Reach Early Coho Grays River 89  312. 0.319  0.0796 1280 0.40
Rocky Reach Early Coho Lewis River 89  312. 0.175 0.0438 680 0.39
Wells Spawning  Summer Chinook Wells 88 8. 1.045 0.2317 40 0.01
2DDD
Month: April 1990
Rocky Reach Early Coho Rocky Reach 89  233. 0.571 0.1428 1280 0.26
1280
Month: May 1990
Rocky Reach Early Coho Rocky Reach 89  133. 0.650 0.1624 2550 0.53
2550
Month: June 1990
Rocky Reach Early Coho Rocky Reach 89 104. 0.359  0.0413 5000 1.09
5000

A-13



Disease Category: Other

Agent: Saprolegnia

Basin

Lower Columbia

Month: January

Month:

Month:

Month:

Month:

Month:

Month:

Month:

Month:

Month:

February

April

May

June

July

August

September

October

November

Location

1990

Lewis
Lewis
Lewis
Lewis

1990

Lewis
Lewis
Lewis

1990

Kalama Falls

Lewis

River
River
River
River

River
River
River

River

Speelyai

1990

Kalama Falls

Lewis

1990

Kalama Falls

Lewis

1990
Lewis

1990
Lewis
Lewis

1990
Lewis

1990
Lewis

1990
Lewis

River

River

River

River
River

River

River

River

WDF

DISEASE PREVALENCE SUMMARY

Species

Early Coho

Late Coho
Spring Chinook
Spring Chinook

Late Coho
Spring Chinook
Spring Chinook

Fall Chinook
Spring Chinook
Spring Chinook

Spring Chinook
Spring Chinook

Fall Chinook
Spring Chinook

Spring Chinook

Late Coho
Spring Chinook

Spring Chinook

Late Coho

Late Coho

PROGRAM QCO1

1990

Stock

Lewis River
Lewis River
Kalama Falls
Lewis River

Lewis River
Kalama Falls
Lewis River

Kalama Falls
Lewis River
Lewis River

Kalama Falls
Lewis River

Kalama Falls
Lewis River

Lewis River

Lewis River
Lewis River

Lewis River

Lewis River

Lewis River

A-14

BEBE

EES

89
89
89

89

89
89

89

89
89

89

89

89

size
Brood Fish/Lb

P L L L L L L P T L Ty e R )

166.
133.
163.

131.

121.
71.

57.

81.

28.

51.

46.

o N

O R

Index

525
549
317

.143

.548
.379
.951

.321
.307
.901

.336
.132

.490
.507

.584

.131
.532

.684

.964

.020

[eNeoNoNe]

Flow Density
Index

.0949
.0964
.0212
.0254

.1032
.0254
.0361

.1390
.1144
.0660

.0315
.1557

.0459
.0627

.0518

.0947
.0517

.0665

.1331

.1369

Number
LOSS

28
105
40
176

LT T

349

43
30

96

939

1237

PET Y Y

1237

1008

1008

%
LOS

0.00
0.00
0.03
0.09

0.00

0.02

0.49
0.02

0.09

0.03



Disease Category: Other

Agent: Saprolegnia

Basin

P N L e e S L R R E L L L

Lower Columbia

Month: December

Upper Columbia

Month: January

Month: February

Month: March

Month: April

Month: December

Location

1990

Cowlitz
Cowlitz
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Washougal

1990
Wells spawning

1990
Wells spawning

1990
wells spawning

1990
Wells Spawning

1990
Priest Rapids

Disease Category: Other
Agent: Gas Bubble Disease

Location

WDF PROGRAM QCOI

DISEASE PREVALENCE SUMMARY

1990

Species Stock

Spring Chinook Cowlitz
Spring Chinook CowLitz
Early Coho Kalama Falls
Fall Chinook Kalama Falls
Fall Chinook Kalama Falls
Late Coho Kalama Falls
Late Coho Washougal

Summer Chinook Wells

Sumner Chinook Wells

Summer Chinook Wells

Summer Chinook Wells

Fall Chinook Priest Rapids

Species Stock

88

88

88

88

A

Brood Fish/Lb

Size
Brood Fish/Lb

emeemm - T L T e e L T T LT N P Y PR R LR P L R R RN R E Y ]

Size

Flow Density

Index

1.056

1.110

1.045

1.214

Flow Density

Index

Index

0.2289

0.2461

0.2691

Index

Number
Loss

211000

238381

3
LOSS

6.23
2.11
2.10
0.22
2.04
2.28
0.19

0.03

0.05

0.06

0.03

10 0.31

LR R

10

Number
Loss

%
LOSS

mmmmssssa s ———— [ L L L T T T T L T T L R e T e T L R PR R R T ]

Lower Columbia

Month: January

1990
Lower Kalama

Fall Chinook Kalama Falls

89

953.

0.802

0.0859

4932

4932

0.32



Disease Category: Other

Agent: Handling mortality

Basin Location

Lover Columbia ST
Month: January 1990

Lewis River

1990
Lewis River
Lewis River

Month: March

1990
Kalama Falls
Lewis River

Month: April

Month: May 1990

Lewis River

1990
Lewis

Month: June

River

1990
Lewis

Month: August

River

1990
Lewis

Month: September

River

1990
Elokomin
Kalama Falls

Month: December

Upper Columbia

1990

Lyon®s Ferry
Lyon®s Ferry
Rocky Reach
Rocky Reach
Rocky Reach

Month: January

1990
Rocky Reach

Month: March

WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY

species

Spring Chinook

Late Coho
Spring Chinook

Fall Chinook
Spring Chinook

Late Coho

Spring Chinook

Spring Chinook

Late Coho

Early Coho
Fall Chinook

Fall Chinook
Fall Chinook
Early Coho
Early Coho
Fall Chinook

Fall Chinook

1990

Stock

Lewis River

Lewis River
Lewis River

Kalama Falls
Lewis River

Lewis River

Lewis River

Lewis River

Lewis River

Lewis River
Kalama Falls

Lyon®s Ferry
Lyon®s Ferry
Grays River
Lewis River
Wells

WellS

A-16

88

89
89

89
89

89

89

89

89

88
89
89
89
89

89

size
Brood Fish/Lb

16.

872.
-200.

166.
133.

296.

71.

42.

75.

28.

17.
1011.
950.
950.
932.

350.

Flow Density
Index Index

1.143 0.0254

0.857  0.0760
0.198  0.0178
1.321 0.1390
1.307 0.1144
0.903 0.0401

0.507 0.0627

0.532 0.0517

2.216 0.0985
1.300 0.1772
0.481 0.0618
0.249  0.0499
0.493 0.0822
0.271 0.0451
0.655  0.1091
0.390  0.0974

Number
LOSS

700
1781
7000
6000

21000

36481

%
LOSS

0.02

0.00

0.02

0.04
15.10

0.15
0.11
2.11
3.29
2.30

0.09



Disease Category: Other

Agent:
Basin
upper Columbia

Month: April

Month: May

Month: June

Month:

July

Month:

Month: November

Month: December

September

Handling mortality

Location

1990
Lyon®s Ferry
Wells spawning

1990
Wells Spawning

1990
Rocky Reach
Wells Spawning

1990
Rocky Reach
Wells Spawning

1990
Ringold

1990
Lyon®s Ferry
Rocky Reach

1990
Priest Rapids

Disease Category: Other
Agent: Fish Kill
Basin Location
Lower Columbia
Month: April 1990
Cowlitz
Month: August 1990
Lewis River
Upper Columbia
Month: July 1990

Wells Spawning

WDF PROGRAH QCO1
DISEASE PREVALENCE SUMMARY

Species

Fall Chinook

1990

Stock

Lyon®s Ferry

Summer Chinook Wells

Summer Chinook Wells

Early Coho

Rocky Reach

Sumner Chinook Wells

Early Coho

Rocky Reach

Sumner Chinook Wells

Spring Chinook Wind River

Spring Chinook Tucannon

Fall Chinook

Fall Chinook

species

Late Coho

Swing. Chinook

Summer Chinook

Wells

Priest Rapids

Cowlitz

Lewis River

Wells

A-17

89
89

89

89
89

89
89

89

89
89

A

Brood Fish/Lb Index

88

89

89

size

Brood Fish/Lb

Y T L L L R T L L R T P R A L] L LT TSy

133.
97.

70.

104.
38.

85.
56.

25.

15.
22.

Size

18.

42.

56.

Flow Density

Index Index
0.474 0.1389
1.387 0.1734
3.770 0.8796
0.359 0.0413
4.707 1.0003
0.461 0.0488
3.006 0.6388
1.852 0.0040
0.501 0.1440
0.456 0.0563

Flow Density

Index
2.744 0.3340
0.532 0.0517
3.006 0.6388

Nmber
LOSS

548 0

1311 0.

370 0
457 0

827

2500 O

2500

104 0
1000 O

1104

Number
LOSS

7200 O

7200

3644 0

mEmmE -

3644

%
LOSS

.02
07

.02

.09
.03

.08
.03

.19

.10
.45

%
LOSS

.15

.37

309469 20.30

30

9469



Disease Category: Other
Precocious males

Agent:

Basin

Month: January

Month:

Month:

Month:

Month:

Month:

Month:

Upper

Month:

Month:

Month:

Month:

February

March

April

October

November

December

Columbia

January

February

March

April

Location

L e A L L L L e e e O R R R e T g g s .-

Lower Columbia

1990
Lewis
Lewis

1990
Lewis
Lewis

1990
Lewis
Lewis

1990
Lewis
Lewis

1990
Lewis

1990
Lewis

1990
Lewis

1990
Wells

1990
Wells

1990
Wells

1990
Wells

River
River

River
River

River
River

River
River

River

River

River

Spawning

Spawning

Spawning

Spawning

WDF

PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

species

Spring Chinook
Spring Chinook

Spring Chinook
Spring Chinook

Spring Chinook
Spring Chinook

Spring Chinook
Spring Chinook

Spring Chinook

Spring Chinook

Spring Chinook

Summer Chinook

Summer Chinook

Summer Chinook

Summer Chinook

1990

Stock

Kalama Falls
Lewis River

Kalama Falls
Lewis River

Kalama Falls
Lewis River

Kalama Falls
Lewis River

Lewis River

Lewis River

Lewis River

Wells

Wells

Wells

Wells
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88
a8

8E

88

89

89

89

88

88

88

Sire

16.
16.

12.
12.

11.
11.

17.

16.

13.

.317
.143

.379
.951

.376
.909

.338
.488

.512

.178

.997

.056

.110

.045

.214

Flow Density

Brood Fish/Lb Index Index

.0212
.0254

.0254
.0361

.0252
.0345

.0227
.0331

.1470

.1145

.0997

.2289

.2461

.2317

.2691

Number %
LOSS LOSS

88 0.06
362 0.19

........

404 0.21

2047 0.21

........

1704 0.17

534 0.05

486 0.12

611 0.15

778 0.20

550 0.14



WDF PROGRAM PCO1
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Other
Agent: Marking mortality
Size Flow Density Number *
Basin Location Species Stock Brood Fish/Lb Index Index Loss LOSS
Lower Colunbia
Month: June 1990
Lewis River Spring Chinook Lewis River 89 71. 0.507 0.0627 164 0.02
164
Upper Columbia
Month: AprilL 1990
Lyon"s Ferry Fall Chinook Lyon*s Ferry 89  133. 0.474  0.1389 249 0.00
wells Spawning  Sumner Chinook Wells 89 97. 1.387 0.1734 1103 0.06
1352
Month: May 1990
Lyon"s Ferry Fall Chinook Lyon"s Ferry 89 82. 0.662 0.1941 4310 0.14
Priest Rapids Fall Chinook Priest Rapids 89 67. 0.731 0.1463 188 0.00
4498
Month: June 1990
Lyon®s Ferry Fall Chinook Lyon®s Ferry 89 76. 0.199  0.0585 6400 0.67
6400
Month: July 1990
Lyon"s Ferry Fall Chinook Lyon"s Ferry 89 78. 0.849 0.2988 7964 1.05
Rocky Reach Fall Chinook Wells 89 82. 0.291 0.0740 180 0.08
8144
Disease Category: Other
Agent: Normal
size Flow Density  Number %
Basin Location. Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lower Columbia
Month: January 1990
Cowlitz Late Coho Cowlitz 88 27. 2.123 0.2584 18200 0.38
Cowlitz Spring Chinook Cowlitz 88 9. 0.845 0.1215 6900 0.64
Elokomin Early Coho Elokomin 88 27. 1.232  0.1793 400 0.08
Elokomin Early Coho Grays River 88 30, 0.349 0.0252 1000 0.23
Elokomin Early Coho Grays River 89 1288. 0.974 0.0557 1500 0.30
Elokomin Early Coho Lewis River B89 1282. 1.025 0.0586 1500 0.29
Elokomin Fall Chinook Elokcmin 89 1200. 2.425 0.1347 9760 0.37
Elokomin Late Coho Elokomin 88 27. 1.635 0.0838 1200 0.10
Grays River Early Coho Grays River 88 21. 2.283 0.0571 300 0.08
Kalama Falls Fall Chinook Kalama Falls 89  883. 0.946 0.0685 345 0.01
Kalama Falls Late Coho Kalama Falls &8 24. 1.406  0.1483 280 0.03
Kalama Falls Spring Chinook Kalama Falls 89 708. 0.994 0.0725 320 0.04
Lewis River Early Coho Lewis River 88 28. 1.525  0.0949 84 0.00
Lewis River Late Coho Lewis River 88 30. 1.549  0.0964 260 0.01
Lewis River Late Coho Washougal 88 28. 0.103  0.0064 25 0.03
Lewis River Spring Chinook Kalama Falls 88 16. 0.317  0.0212 36 0.03
Lewis River Spring Chinook Lewis River a8 16. 1.143  0.0254 260 0.14
Lower Kalama Early Coho Kalama Falls a8 18. 1.986 0.1192 300 0.05
Lower Kalama Fall Chinook Kalama Falls 89 953. 0.802 0.0859 548 0.04
Lower Kalama Spring Chinook Kalama Falls a8 15, 2.150 0.1173 300 0.06
Speelyai Early Coho Lewis River 88 29. 1.729  0.1482 100 0.08
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Disease Category: Other
Agent: Normal

Basin Location

Lower Columbia

1990
Speelyai
Speelyai
Speelyai
Toutle
Washougal
Washougal

Month: January

1990

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lower Kalama
Lower Kalama
Lower Kalama
Lower Kalama
Speelyai
Speelyai
Speelyai
Speelyai
Speelyai
Toutle
Toutle
Toutle
Washougal
Usshougal

Month: February

1990
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin
Grays River

Month: March

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

species

Early Coho
Spring Chinook
Spring Chinook
Late Coho

Fall Chinook
Late Coho

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

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

Fall Chinook
Late Coho

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

Late Coho
Early Coho

1990

Size Flow Density

Stock Brood Fish/Lb Index Index
Lewis River 89 1057. 1.077 0.0317
Lewis River 88 18. 1.025 0.1367
Lewis River 89  399. 1.025 0.0586
Elokomin 88 26. 1.748  0.0424
Washougal 89  940. 1.398 0.0624
Washougal .88 28. 4.082 0.0517
Cowlitz 89  585. 1.934  0.1682
Cowlitz 88 24. 2.280 0.2757
Cowlitz 88 9. 0.989 0.1451
Comlitz 89  145. 0.410 0.0696
Elokcmin 88 25. 1.231 0.1759
Grays River 89 647, 1.178 0.0655
Lewis River 89  665. 1.201 0.0667
Elokomin 89  533. 0.824 0.0598
Elokcmin 88 24. 1.790  0.0950
Grays River 83 19. 2.653  0.0227
Grays River 89 830, 1.632 0.0918
Grays River g9 579. 0.586  0.0103
Washougal 89  558. 1.092  0.0840
Kalama Falls 89  583. 1.120 0.0914
Kalama Falls 88 20. 1.583 0.1670
Kalama Falls 89  499. 0.934 0.0875
Lewis River 88 26. 1.518 0.1012
Lewis River 88 28. 1.548 0.1032
Washougal 88 26. 0,772 0.0068
Kalama Falls 88 12. 0.379 0.0254
Lewis River 88 12. 0.951 0.0361
Kalama Falls 88 18. 2.364 0.1182
Kalama Falls 89  806. 0.934 0.0934
Kalama Falls 89  685. 1.119  0.1178
Kalama Falls 88 12. 4.149 0.1358
Lewis River 88 24, 2.337 0.1669
Lewis River 89 593, 1.731 0.0502
Lewis River 89 1000. 1.608 0.0230
Lewis River 88 16. 1.025 0.1366
Lewis River 89 267. 1.112 0.0794
Kalama Falls 89  475. 0.200 0.0068
Washougal 89  475. 0.326 0.0110
Elokomin 88 23. 0.955 0.0463
Washougal B®  863. 1.477  0.0659
Washougal 88 23. 4.832 0.0611
Cowlitz 89  306. 0.917 0.1251
Cowlitz 88 22. 2.324  0.2810
Cowlitz a8 7. 0.985  0.1416
Cowlitz 89 85. 0.580 0.0985
Elokcmin 88 19. 1.452  0.2112
Grays River 89  351. 1.292 0.0969
Lewis River 89  338. 1.406  0.1055
Elokcmin 89  304. 1.041 0.1060
Elokomin 88 18. 1.697 0.1081
Elokomin 89 1081. 0.933  0.0700
Grays River 88 15.  3.032  0.0259
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Number
LOSS

1600
100
1800
500
900
289

48807

16400
3280
6800
4300

600
1500
1500
5200
850

300
1200
1900
300
9770
470
2485
85
238
14
48
92
280
1480
820
280
100
2200
700
100
2000
900
1500
300
11411
221

79624

29900
2880
4940
9200

200
749
1464
2495
565
285
650

0.10
0.05
0.14
0.06
0.09

0.22
0.07
0.63
0.22
0.13
0.30
0.29
0.12
0.07
0.08
0.06
0.13
0.01
0.27
0.05
0.31
0.00
0.01
0.02
0.03
0.05
0.05
0.27
0.04
0.05
0.08
0.13
0.30
0.05
0.16
0.07
0.07
0.04
0.18
0.00

Soooocooo0o0oo
POOONRFROMNON
oRagounh~No oD



WDF

DISEASE PREVALENCE SUMMARY

Disease Category: Other

Agent: Normal

Basin Location Species

Lower Columbia

Month: March 1990
Grays River Early Coho
Grays River Fall Chinook
Grays River Fall Chinook
Kalama Falls Fall Chinook
Kalama Falls Late Coho
Kalama Falls Spring Chinook
Lewis River Early Coho
Lewis River Late Coho
Lewis River Late Coho
Lewis River Late Coho
Lewis River Spring Chinook
Lewis River Spring Chinook
Lower Kalama Early Coho
Lover Kalama Early Coho
Lower Kalama Spring Chinook
speelyai Early Coho
Speelyai Early Coho
Speelyai Spring Chinook
Speelyai Spring Chinook
Toutle Early Coho
Toutle Early Coho
Toutle Fall Chinook
Toutle Fall Chinook
Washougal Fall Chinook
Washougal Late Coho
Washougal Late Coho
Washougal Late Coho

Month: April 1990
Cowlitz Fall Chinook
Cowlitz Late Coho
Cowlitz Spring Chinook
Elokomin Early Coho
Elokomin Early Coho
Elokomin Early Coho
Elokomin Fall Chinook
Elokomin Late Coho
Elokomin Late Coho
Grays River Early Coho
Grays River Early Coho

Fall Chinook
Fall Chinook

Grays River
Grays River

Kalama Falls Fall Chinook
Kalama Falls Late Coho
Kalama Falls Late Coho
Kalama Falls Late Coho
Kalama Falls Spring Chinook
Lewis River Early Coho
Lewis River Late Coho

Lewis River Late Coho

Lewis River Late Coho

Lewis River Spring Chinook
Lewis River Spring Chinook
Lewis River Spring Chinook
Lower Kalama Early Coho
Lower Kalama Early Coho
Lower Kalama Fall Chinook
Lower Kalama Spring Chinook

PRDGRAN QCO1

1990

Grays River
Grays River
Washaugal
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Washougal
Kalama Falls
Lewis River
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lewis River
Grays River
Grays River
Kalama Falls
Washougal
Washougal
Lewis River
Washougal
Washougal

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

A-21

89
89

Size

Brood Fish/Lb

405.
246.
201.
323.

302.

I\J—_OI\JI—‘HOOHH—HOOHHOI—‘—(»—H—NH—OI\JP

.747
.105

624

.580
.741
.320
.584
.631
.857

107

.376
.909
.321
.089
.052

144
103
118

.120

173
799
361

.588

820
745
473
462

2119
.744

330

.614

434
111

.555
.540
.395
.358
.896
.417
.748

321
879
828
691
538
626

.726

589
109
338

.488

307

.799

541

.328
.355

Flow Density
Index

Index

.0953
0163
0412
.1372
1836
.1237
.1188
.1087
.0760
0080
.0252
.0345
.1160
.1361
.1306
.0715
0901
.1490
0819
.0521
.0131
.0112
.0182
.0244
0645
.0616
0468

[ejelooNoloNo o lole oo oo oo NoloNoNoNoloNoNoNoNoNe)
w
©
o

Number
LOSS

101603

16600
8300
11277
400
1447
964
2699
780
3700
600
4050
5700
1300
4870
895
725
365
900
204
176
345
10
11
57
136
300
1120
1200
150

%
LOSS

0.02
0.66
0.67
0.13
0.11
0.16
0.02
0.01
0.00
0.01
0.10
0.01
0.08
0.06
0.09
0.08
0.05
0.05
0.08
0.04
0.07
0.06
0.06
0.20
0.31
0.00
0.23

0.25
0.18
0.58
0.08
0.30
0.19
0.06
0.09
0.22
0.17
0.51
0.46
1.17
0.14
0.09
0.11
0.13
0.11
0.02
0.00
0.00
0.01
0.00
0.03
0.08
0.05
0.21
0.06
0.03



Disease Category:

Agent: Normal

Other

Location

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

Species

1990

Stock

Brood Fish/Lb

sire

Flow Density

Index

Index

......... L e T L L L R R L L L L L L L Ll L L T T T ey

Lower Columbia

Month: April

Month: May

Month: June

1990
Speelyai
Speelyai
Speelyai
Toutle
Toutle
Toutle
Toutle
Washougal
Washougal
Washougal

1990

Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokamin
Elokomin
Elokomin
Elokomin
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lower Kalama
Lower Kalams
Lower Kalama
Speelyai
Speelyai
Toutle
Toutle
Toutle
Washougal
Washougal
Washougal

1990

Cowlitz
Cowlitz
Elokamin
Elokomin
Elokcmin
Elokcmin
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River

Early Coho
Early Caho

Spring Chinook

Early Coho
Early Coho
Fall Chinook
Fall Chinook
Fall Chinook
Lste Coho
Late Caho

Late Coho
Late Coho

Spring Chinook

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

Spring Chinook

Early Coho
Late Coho

Spring Chinook

Early Coho
Fall Chinook

Spring Chinook

Early Coho

Spring Chinook

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

Late Coho

Spring Chinook

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

River
River
River
Grays River
Grays River
Kalama Falls
Washougal
Washougal
Lewis River
Washougal

Lewis
Lewis
Lewis

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

Cowlitz
Cowlitz
Grays River
Lewis River
Elokomin
Elokcmin
Grays River
Kalama Falls
Kalama Falls
Lewis River

Spring Chinook Kalama Falls

Late Coho

Spring Chinook

Lewis River
Lewis River

A-22

as
8%
89
88
89
89
&89
a9
89
89

89
89
89
89
8%
89
89
8%
89
89
89
89
89

16. 2
166.
163.

14.
206.

134.
210.
454.
459.

118.

214,
256.

139.
30.
g3.
82,
52.

227.
81.

121.

265.

266.

113.

210.
71.

4
1
0
1
2
134. 0.
0
1
1
2

—
w
[=
NMNNNNPRPORRPRPORPRORPROROORLRNRLRRPOORRPREPRORO

ORPO0OO0OO0O0OO0ORL NNR®O

.800
.077
.901
447
.937
508
.840
.083
.842
.315

542
.473
385
.192
.201
.720
.853
.825
754
.592
.004
.012
.239
.939
.336
971
.133
.132
.668
.913
.633
.240
.365
.460
.729
.188
.613
.528
.244

.407
394
824
.007
.062
.537
778
490
.386
513
370
.126
.507

0.8265

[eNoNoNoloNoNoNeNe]
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.0657
.0660
.0643
.0221
.0158
.0261
.0253
.0695
.0741

.0660
.1625
.0588
.0894
.0900

2559

.0984
.0953
.0485
.0500
.1089
L2117
.1032
.0861
.0315
.1314
.0088
.1557
.0844
.0729
.0800
.1168
.0949
.0678
.0236
.0385
.0441

.0989
.0804

1553
0604
.0613
0761
3223
1162

.0279
.0459
.0360
.0481
.0347
.0500
.0627

Number %
LOSS LOSS
100 0.08
800 0.05
850 0.07
400 0.05
400 0.04
500 0.04
900 0.04
2950 0.05
1590 0.07
3149 0.16
80920
26600 2.96
33976 0.51
2598 0.15
985 0.20
1439 0.28
1881 0.04
205 0.02
5797 0.34
1550 0.20
500 0.06
8200 0.29
80 0.02
4950 0.75
950 0.35
1195 1.02
25 0.00
1 0.00
165 0.09
550 0.10
1620 0.08
500 0.09
1600 0.10
700 0.06
100 0.01
200 0.02
300 0.01
600 0.00
1750 0.08
965 0.05
99982
49350 0.75
3462 0.23
219 0.05
1580 0.31
1202 0.03
3008 0.20
1400 0.18
2960 1.85
1470 0.24
660 0.24
870 0.75
1176 0.03
615 0.06



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Other
Agent: Normal
Size Flow Density Number b4
Basin Location Brood Fish/lb Index Index Loss Loss
Lower Columbia
Month: June 1990
Ltower Kalama Early Coho Kalama Falls 89 87. 0.848 0.1071 420 0.08
Lower Kalama Fall Chinook Kalama Falls 8¢ 70. 2.204  0.0840 330 0.02
Lover Kalama Spring Chinook Kalama Falls 89 98. 0.816  0.1031 420 0.08
Speelyai Early Coho Lewis River a9 7. 1.502 0.1029 100 0.00
Speelyai Spring Chinook Lewis River 89 86. 0.860  0.0584 200 0.09
Washougal Fall Chinook Washougal ay 57. 1.300 0.0629 220 0.04
Washougal Late Coho Lewis River 89  134. 1.926  0.0712 1160 0.07
Washougal Late Coho Washougal 89  137. 1.827 0.0617 1645 0.08
72467
Month: July 1990
Cowlitz Late Coho Cowlitz 89 89. 0.928 0.1470 6550 0.10
Cowlitz Spring Chinook Cowlitz 89 22. 0.440 0.0781 976 0.08
Elokomin Early Coho Grays River 89 72 0.792  0.0550 485 0.10
Elokomin Early Coho Lewis River & 74:  0.822 0.0571 303 0.06
Elokomin Late Coho Elokomin 89 163. 0.546 0.0304 562 0.04
Grays River Early Coho Grays River 89 57. 0.996 0.0357 2500 0.33
Kalama Falls Fall Chinook Kalama Falls 89  103. 0.483  0.0504 685 0.86
Kalama Falls Late Coho Kalams Falls 89  156. 0.548  0.0510 865 0.14
Kalama Falls Late Coho Lewis River 89 162. 0.714 0.0669 350 0.13
Kalama Falls Spring Chinook Kalams Falls 89 89. 0.425 0.0398 345 0.30
Lewis River Late Coho Lewis River 89  129. 1.564  0.0695 2103 0.05
Lewis River Spring Chinook Lewis River B9 57. 0.584  0.0518 726 0.07
Lower Kalama Early Coho Kalama Falls 89 72. 0.928  0.1172 268 0.05
Lower Kalama Spring Chinook Kalama Falls 89 76. 0.869  0.1097 688 0.12
Speelyai Early Coho Lewis River 89 99. 1.044 0.0721 1728 0.14
Speelyai Spring Chinook Lewis River 89 64. " 1.047 0.0765 200 0.09
Washougal Fall Chinook Washougal 89 40. 1.634 0.0729 480 0.10
Washougal Late Coho Lewis River 89 112. 1.384  0.0633 3185 0.21
Washougal Late Coho Washougal 89 123. 1.389 0.0475 5800 0.31
28799
Month: August 1990
Cowlitz Late Coho Cowlitz 89 64. 0.948 0.1354 10700 0.20
Cowlitz Spring Chinook Cowlitz 89 14. 0.598 0.1062 1354 0.11
Elokomin Early Coho Grays River 89 57. 0.922  0.0640 504 0.10
Elokomin Early Coho Lewis River 89 54. 1.006  0.0699 389 0.08
Elokomin Late Coho Elokomin 89 102. 0.734 0.0409 1010 0.07
CGrays River Early Coho Grays River 89 36. 1.353 0.0486 1800 0.24
Kalama Falls Fall Chinook Kalama Falls 89 74. 0.536  0.0615 350 0.45
Kalama Falls Late Coho Kalama Falls 89 108. 0.568 0.0647 1085 0.18
Kalama Falls Late Coho Lewis River 89 107. 0.765  0.0877 515 0.19
Kalama Falls Spring Chinook Kalama Falls 89 60. 0.453  0.0519 470 0.42
Lewis River Late Coho Lewis River 89 81. 2.131 0.0947 1202 0.03
Lewis River Spring Chinook Lewis River 89 42. 0.532  0.0517 794 0.08
Lower Kalama Early Coho Kalama Falls 89 48. 1.206  0.1524 325 0.06
Lower Kalama Spring Chinook Kalams Falls 89 42. 1.407 0.1778 418 0.08
Speelyai Early Coho Lewis River 89 73. 1.282 0.0886 2300 0.19
Speelyai Spring Chinook Lewis River a9 50. 0.902 0.6013 400 0.19
Washougal Late Coho Lewis River 89 81. 1.945 0.0754 3230 0.21
Washougal Late Coho Washougal 89 85. 1.917  0.0567 3553 0.19
30399
Month: September 1990
Cowlitz Late Coho Cowlitz 89 5%. 10.932 0.1332 13425 0.30
Cowlitz Spring Chinook Cowlitz 89 10. 10.742 0.1318 985 0.08
Elokomin Early Coho Grays River 89 43. 1.102 0.0765 300 0.06
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WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Other
Agent: Normal
Sire Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss LOSS
Lower Columbia
Month: September 1990
Elokomin Early Coho Lewis River a9 43. 1.165  0.0809 200 0.04
Elokomin Late Coho Elokomin 89 66. 0.993 0.0553 1000 0.07
Grays River Early Coho Grays River &8¢ 28. 1.592  0.0570 2300 0.30
Kalams Falls Late Coho Kalama Falls 89 64. 0.890 0.0921 690 0.11
Kalams Falls Late Coho Lewis River &9 69. 1.126 0.1173 255 0.09
Kalama Falls Spring Chinook Kalama Falls &9 39. 0.655  0.0682 315 0.28
Lewis River Late Coho Lewis River 89 75. 2.216  0.0985 2867 0.06
Lewis River Spring Chinook Lewis River 89 28. 0.624  0.0665 1600 0.16
Lower Kalama Early Coho Kalams Falls. &% 37. 1.286  0.1241 296 0.05
Lower Kalsma Spring Chinook Kalama Falls &89 27. 1.653  0.1181 292 0.05
speelyai Early Coho Lewis River 89 67. 1.363  0.0942 1600 0.13
speelyai Spring Chinook Lewis River 89 43. 0.980  0.6533 200 0.09
Washougal Late Coho Lewis River 89 80. 1.940 0.0752 2340 0.15
Washougal Late Coho Washougal 89 82. 1.981  0.0584 2640 0.14
31305
Month: October 1990
Cowlitz Late Coho Cowlitz 89 45. 1.318 0.1883 3350 0.07
Cowlitz Spring Chinook Cowlitz 89 9. 880 0.07
Elokomin Early Coho Grays River 89 33 1.332 0.0925 56 0.01
Elokomin Early Coho Lewis River 89 34 1.255 0.0872 96 0.02
Elokomin Late Coho Elokomin 89 40. 1.384 0.0772 1060 0.07
Grays River Early Coho Grays River 89 27. 1.618  0.0579 2300 0.31
Kalama Falls Late Coho Kalama Falls 89 46. 1.108 0.1146 495 0.08
Kalama Falls Late Coho Lewis River 89 50.  1.404  0.1462 185 0.07
Kalama Falls Spring Chinook Kalama Falls 89 31. 0.754 0.0786 235 0.21
Lewis River Late Coho Lewis River 89 51. 1.964 0.1331 3138 0.07
Lewis River Spring Chinook Lewis River 89 17. 1.512  0.1470 2672 0.27
Lower Kalama Early Coho Kalama Falls 89 30. 1.475 0.1374 372 0.07
Lower Kalama Spring Chinook Kalama Falls 89 21, 1.220 0.139%4 620 0.11
Speelyai Early Coho Lewis River 89 58. 1.488 0.1028 1600 0.13
Speelyai Spring Chinook Lewis River 89 30. 1.579 1.0529 100 0.05
Washougal Late Coho Lewis River 89 48. 1.137 0.0190 713 0.05
Washougal Late Coho Washougal 89 49. 0.976 0.0187 300 0.02
18172
Month: November 1990
Cowlitz Late Coho Cowlitz 89 31. 1..668  0.2383 4480 0.10
Cowlitz Spring Chinook Cowlitz 89 7. 1.013  0.1448 409 0.03
Elokomin Early Coho Grays River 89 29. 1.438  0.0999 109 0.02
Elokomin Early Coho Lewis River 89 29. 1.520  0.1056 101 0.02
Elokomin Lets Coho Elokomin 89 37. 3.454  0.0811 200 0.01
Grays River Early Coho Grays River 89 27. 1.612  0.0577 2300 0.31
Kalsma Falls Late Coho Kalama Falls 89 36. 1.297 0.1342 150 0.02
Kalama Falls Late Coho Lewis River 89 38. 1.673 0.1743 55 0.02
Kalama Falls Spring Chinook Kalama Falls 89 21. 0.91 0.1001 a5 0.08
Lewis River Late Coho Lewis River 89 46. 2.020 0.1369 2834 0.06
Lewis River Spring Chinook Lewis River 89 16. 1.178 0.1145 964 0.10
Lower Kalama Early Coho Kalams Falls 89 30. 1.474  0.1373 360 0.07
Lower Kalama Spring Chinook Kalams Falls 89 14. 0.905  0.1810 300 0.05
Speelyai Early Coho Lewis River 89 42. 1.773  0.1225 1100 0.09
Speelyai Spring Chinook Lewis River 89 29. 1.493  0.0595 100 0.05
Washougal Late Coho Lewis River 89 45. 1.175 0.0196 2670 0.18
Washougal Late Coho Washougal 89 46. 1.057  0.0202 6465 0.37
22682
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Disease Category: Other

Agent: Normal

Lower Columbia

Month: December

Upper Columbia

Month: January

Month: February

Location

1990

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

1990
KLickitat
Klickitat
KLickitat
Klickitat
Lyon®s Ferry
Lyon®s Ferry
Lyon"s Ferry
Lyon®s Ferry
Rocky Reach
Rocky Reach

1990
KLickitat
Klickitat
Klickitat
Klickitat
Klickitat
Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Priest Rapids
Ringold

WDF PROGRAM QCO01
DISEASE PREVALENCE SUMMARY

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

Late Caho

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

Late Coho

Late Coho

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

Fall Chinook
Late Caho
Spring Chinook
Spring Chinook
Spring Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Spring Chinook
Spring Chinook
Fall Chinook
Spring Chinook

1990

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

Cowlitz
Klickitat
KLickitat
Wind River
Lyon®s Ferry
Lyon®s Ferry
Tucannon
Tucannon
Priest Rapids
Cowlitz

Priest Rapids
Cowlitz
Klickitat
KLickitat
Wind River
Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Tacannon
Tacannon
Priest Rapids
Wind River
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89
89
20
89
89

89
89
90

89
%0
89
89
90
90
a9
&89
&9
89
89
a9
S0
90
89
89
90

a8
a8
89
a9
88
89
88
89
88
88

Size
Brood Fish/Lb

30.
7.
500.
28.
28.

39.
a7.

34.

34.

1200.
13,
30.
14.
38,

23.
940.

35.
36.

38.

28.
42k,
450.

1011.
12.
436.
13.
23.

480.
33.

242,
238:

13.
630.
630.

11.
197.
678.
290.

Flow Density

Index

1.722

.948
475
.300

=

1.405
.059

N

1.444

1.2%
1.612

.234
552
.997
260
.000
824
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.157

1.523

672
.372
.464
.022
.481
.249
.010
.105
705
.055
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.242
.154
511
.156
689
559
253
.253
069
.172
.186
763

PI—‘OI—‘OOOOI—‘HNH

Index

0.2460

0.0379
0.1024
0.1772

0.0783
0.0649

0.1064

0.0948
0.1567

0.0146
0.1730
0.0997
0.0770
0.2000
0.1260
0.0984
0.0343

0.0254
0.0240

0.1018
0.0760
0.0870
0.0756
0.0618
0.0499
0.2714
0.0210
0.0829
0.1241

0.0446
0.1347
0.1001
0.0834
0.0310
0.0745
0.0549
0.0549
0.2874
0.0373
0.0508
1.2574

310
160
60
4400
537400
2930
6465
95800

........

1361801
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0.04
0.06
0.25
0.19
0.27
0.12
0.37
0.37
0.04
0.02

000000000000
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Disease Category:

Agent: Normal
Basin
upper Columbia

Month: February

Month: March

Month: April

Month: May

Other

Location

Reach
Reach
Reach
Reach
Reach

1990
Klickitat
Klickitat
Klickitat
Klickitat
KLickitat
KLickitat
Lyon"s Ferry
Lyon*s Ferry
Lyon"s Ferry
Lyon"s Ferry
Priest Rapids
Ringold

Rocky Reach
Rocky Reach

1990
KLickitat
Klickitat
Klickitat
KLickitat
KLickitat
Klickitat
Lyon®s Ferry
Lyon®s Ferry
Lyon"s Ferry
Lyon"s Ferry
Priest Rapids
Ringold
Ringold

Rocky Reach
Rocky Reach

1990
Klickitat
Klickitat
Klickitat
KLickitat
KLickitat
KLickitat
Lyon®s Ferry
Lyon"s Ferry
Priest Rapids
Ringold
Ringold

Rocky Reach

Fall

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

species

Early Coho
Early Caho
Fall Chinook
Fall Chinook
Late Coho

Fall Chinook
Late Coho

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

Fall Chinook
Late Coho

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

Fall Chinook
Late Coho

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

1990

Grays River
Lewis River
Priest Rapids
Wells

cowlitz

Priest Rapids
Cowlitz

Lewis River
KLickitat
Klickitat
Wind River
Lyon®"s Ferry
Lyon®s Ferry
Tucannon
Tucannon
Priest Rapids
Washougal
Priest Rapids
Cowlitz

Priest Rapids
Cowlitz

Lewis River
Klickitat
Klickitat
Wind River
Lyon®s Ferry
Lyon®"s Ferry
Tucannon
Tucaonnon
Priest Rapids
Washougal
Wind River
Priest Rapids
Wells

Priest Rapids
Cowlitz

Lewis River
Klickitat
KLickitat
Wind River
Lyon®s Ferry
Tucannon
Priest Rapids
Washougal
Wind River
Wells
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Brood Fish/Lb

89
89

89
88

89

89
88
89
89

89

89
&e
89
89

89

89
89

89
89
89
89
&9
89
89
B9

Sire Flow Density

Index Index

427. 0.521  0.1303
427. 0.286 0.0716
0.485  0.0855

5::: 0.590  0.1475
21. 0.735  0.1297
216. 1.253 0.0731
25. 2.696 0.1618
643. 1.623  0.0709
12.  1.830 0.1213
183. 1.067 0.0831
157. 0.897  0.0404
11. 0.596 0.0795
238. 0.555 0.1202
11.  1.1001  0.2958
114.  0.248  0.0536
310. 0.956  0.0602
534.  0.394  0.0812
ID. 0.565 0.0996
19. 0.782  0.1380
107.  3.321  0.1192
20. 3.013 0.1883
270. 2.859  0.1250
2.666 0.3767

12::  1.314 0.1073
90. 1.105 0.0595
10. 0.600 (.0800
133.  0.474  0.13B89
11. 1.098 0.2950
79. 0.321 0.069%
127. 0.539  0.1078
75. 1.187  0.0003
94. 0.779 0.2072
8. 0.641 0.1130
270. 0.461 0.1152
151.  0.994  0.0363
17. 2.167 0.1354
181, 1.755 0.0955
7. 2.666 0.1788
98. 0.845  0.0478
84. 1.155 0.0622
82. 0.662 0.1941
72.  0.225  0.0488
67. 0.731  0.1463
55. 1.435  0.3800
85, 0.851  0.2266
143, 0.700 0.1750
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Number %
LOSS LOSS
950 0.29
510 0.29
100 0.04
320 0.04
100 0.02
33024
594 0,01
420 0.03
7273 0.46
560 0.07
782 0.08
22 0.04
1239 0.28
10439 0.33
95 0.07
44 0.04
1325 0.02
261 0.21
100 0.04
50 0.01
23204
266 0.00
450 0.03
221 0.01
150 0.02
339 0.04
42 0.07
318 0.07
4702 0.17
38 0.03
- 104 0.10
8700 0.13
168 0.13
1393 0.1
150 ©6.07
15¢ .07
17191
5454 0.43
465 0.05
841 ©.05
5 0.00
479 0.05
22 0.04
4490 0.14
262 0.26
1723 0.03
81 0.07
BOO 0.06
245 0.11
14867



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

species

Number
LOBS™
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Disease Category: Other

Agent: Normal

Basin Location

Upper Columbia

Month: June 1990
Klickitat
Klickitat
Klickitat
Klickitat
Lyon"s Ferry
Lyon®s Ferry
RingoLd
Rocky Reach

Month: July 1990
Klickitat
Klickitat

Month: August

Month: September
Month: October
Month: November

Lyon"s Feprry
Lyon®s Ferry
Ringold
Rocky Reach

1990
Klickitat
KLickitat
Lyon"s Ferry
Ringold
Rocky Reach

1990
KLickitat
KLickitat
Lyon®s Ferry
Ringold
Rocky Reach
Rocky Reach

1990
Klickitat
KLickitat
Lyon"s Ferry
Ringold

Rocky Reach
Rocky Reach

1990
Klickitat
KLickitat
Lyon®s Ferry
Rocky Reach
Rocky Reach

Fall Chinook
Late Coho

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

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

Late Coho
Spring Chinook
Spring Chinook
Spring Chinook
Fall Chinook

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

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

Late Coho
Spring Chinook
Spring Chinook
Early Coho
Fall Chinook

1990

Size Flow Density

Stock Brood Fish/Lb Index Index
Priest Rapids 89 74. 1.599 0.0578
Cowlitz 88 la. 2.075 0.1297
Lewis River 89 125. 2.119 0.1153
KLickitat 89 68. 1.094 0.0576
Lyon"s Ferry 89 76. 0.199 0.0585
Tucannon 89 51. 0.207 0.0448
Wind River 89 60, 1.005 0.2752
Wells 89 100. 0.702 0.2193
Lewis River 89 85. 2.843  0.1547
Klickitat 89 56. 1.242  0.0654
Lyon®s Ferry 89 78. 0.849 0.2988
Tucannon 89 39. 0.166 0.0432
Wind River 89 43. 1.298  0.3555
Wells a9 82. 0.291 0.0740
Lewis River 89 69. 1.657 0.0599
Klickitat 89 47. 0.814 0.0654
Tucannon 89 29. 0.189 0.0492
Wind River 89 31. 1.612 0.4417
wells 89 61. 0.224 0.0570
Lewis River 89 63. 1.753 0.0634
Klickitat 89 43. 0.864 0.0706
Tucannon 89 23. 0.235 0.0610
Wind River 89 25. 1.852  0.0040
Rocky Reach 89 45. 0.349 0.0718
Wel Is 89 45. 0.425 0.1081
Lewis River 89 51. 1.586 0.0865
KLickitat 89 31. 0.884 0.0867
Tucannon 89 17. 0.282 0.0734
Wind River 89 22. 2.655  0.0043
Rocky Reach 89 32. 0.442 0.0910
Wells 89 29. 0.577 0.1469
Lewis River 89 50. 1.612 0.0873
Klickitat 89 26. 0.905 0.0744
Tucaonnon 89 15. 0.501 0.1440
Rocky Reach 89 25. 0.661 0.1069
Wells 89 22. 0.456  0.0563
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160
225
361
401
5054
a4
1000
355

0.01
0.02
0.02
0.05
0.53
0.04

0.08
0.16

0.04
0.02
0.10
0.06
0.04
0.19

0.02
0.03
0.06
0.06
0.12

0.09
0.02
0.03



Disease Category: Other
Agent: Normal

Location
Upper Columbia
Month: December 1990

Klickitat
Klickitat
KLickitat
Klickitat
Klickitat
Klickitat
KLickitat
KLickitat
Lyon"s Ferry
Lyon"s Ferry
Priest Rapids
Rocky Reach
Rocky Reach
Wells Spawning

Disease Category: Other
Agent: Pinhead

Location

WDF PROGRAM QCO01
DISEASE PREVALENCE SUMMARY

Species

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

Species

LT TR L N AL L L L P P L LR crsmmmew
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Columbia

1990

Lewis
Lewis
Lewis

Month: January
River
River

River

1990

Lewis
Lewis
Lewis
Lewis

Month: February
River
River
River

River

1990

Lewis
Lewis
Lewis
Lewis
Lewis
Lewis

Month: March
River
River
River
River
River
River

1990

Lewis
Lewis
Lewis
Lewis
Lewis
Lewis

Month: April
River
River
River
River
River
River

Early Coho
Late Coho
Late Coho

Early Coho
Late Coho

Late Coho
Spring Chinook

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

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

1990
Size Flow Density  Number A
Stock Brood Fish/Lb Index Index LOSS Loss
Lyon®s Ferry 90 28600 1.45
Priest Rapids %0 529000 20.40
Lewis River 89 39. 1.493 0.1027 183 0.01
KLickitat 89 21. 1.046 0.0825 109 0.01
Klickitat 90 829. 1.079 0.0397 b34 0.18
Klickitat 90 16100 4.31
WInd River 90 856. 1.182 0.0473 6959 0.55
Wind River 90 25400 2.06
Tuconnon 89 15 0.501 0.1439 45 0.05
Tucaonnon 90 1359: 0.015 0.0032 1202 1.36
Priest Rapids 90 823500 15.40
Rocky Reach 89 21. 0.738 0.1193 105 0.02
Wells 90 9. 1. 0.521 0.0644 45 0.02
Wells 0.863 0.0767 45090 9.46
1476972
Sire FLOW Density Number %
Stock Brood Fish/Lb' 'Ingex ~“Index Loss Loss
Lewis River 88 28. 1.525 0.0949 224 0.02
Lewis River 88 30. 1,549 0.0964 427 0.02
Washougal 88 28. 0.103 0.0064 15 0.02
666
Lewis River ga 26. 1.518 0.1012 172 0.02
Lewis River a8 28. 1.548 0.1032 406 0.02
Washougal 88 26. 0.102 0.0068 9 0.01
Lewis River ag 12. 0.951 0.0361 5 0.00
592
Lewis River 88 22. 1.584 0,1188 288 0.03
Lewis River 88 23. 1.631 0.1087 381 0.02
Lewis River 89 872. 0.857 0.0760 882 0.02
Washougal 83 22. 0.107 0.0080 Ib 0.02
Kalama Falls 88 11. 0.376 0.0252 30 0.02
Lewis River 88 11. 0.909 0.0345 2 0.00
1599
Lewis River 88 1.626 0.1265 342 0.03
Lewis River 88 1:: 1.726 0.1343 387 0.02
Lewis River 89 510. 1.589 0.1192 8767 0.19
Washougal 88 17. 0.109 0.0085 25 0.04
Kalama Falls 88 12. 0.338 0.0227 4 0.00
Lewis River 89 133. 1.307 0.1144 124 0.07
9649
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Disease Category:
Agent:

Basin

Lower

Month:

Month:

Month:

Month:

Month:

Month:

Month:

Month:

Upper

Month:

Month:

Pinhead

Columbia
May

June

July

August

September

October

November

December

Columbia

January

March

Other

Location

......... P L L L L L T T L L L L L L L L T T T L L L L T

1990

Lewis
Lewis
Lewis
Lewis

1990
Lewis
Lewis

1990
Lewis
Lewis

1990
Lewis
Lewis

1990
Lewis
Lewis

1990
Lewis
Lewis

1990
Lewis
Lewis

1990
Lewis
Lewis

1990

River
River
River
River

River
River

River
River

River
River

River
River

River
River

River
River

River
River

Klickitat

1990

Ringold

WDF PROGRAM QC01

DISEASE PREVALENCE SUMMARY

1990

Species Stock

Early Coho Lewis River
Late Coho Lewis River
Late Coho Lewis River

Spring Chinook Lewis River

Late Coho Lewis River
Spring Chinook Lewis River

Late Coho Lewis River
Spring Chinook Lewis River

Late Coho Lewis River
Spring Chinook Lewis River

Late Coho Lewis River
Spring Chinook Lewis River

Late Coho Lewis River
Spring Chinook Lewis River

Late Coho Lewis River
Spring Chinook Lewis River

Late Coho Lewis River
Spring Chinook Lewis River

Late Coho Cowlitz

Spring Chinook Wind River

A-29

Brood Fish/Lb

88
88
89
89

89
89

89
a9

89
89

89
89

89

89

a9
89

89
89

88

89

size

210.
71.

129.
57.

81.

4 I

35,
13.

38.

153.

Flow Density

Index

1.971
2.094
0.903
1.132

1.126
0.507

.564
.584

O -

2.131
0.532

.216
.684

o N

1.964
1.512

200 1.178

2.552

Index

0.1314
0.1396
0.0401
0.1557

0.0695
0.0518

0.0947
0.0517

0.0985
0.0665

0.1331
0.1470

0.1369 0.1145

0.1730

0.997 0.0997

4.672

0.1018

1.173 0.2527

Number
Loss

........

........

--------

%
LOS

0.4 0.05

0.03
0.03

0.00

0.18



Disease Category: Other

Agent: Pinhead

Basin

Location

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

1990

Species Stock

LR T L L R e R Lt L L Ly e

Upper Colmbia
Month: May

Month: June

Month: July

Month: December

1920
Lyon®s Ferry

1990
Lyon®"s Ferry

1990
Lyon®s Ferry

1990
Wells Spawning

Disease Category: Other

Agent: Pre-spawning
Basin
Lower Columbia

Month: December

Upper Columbia

Month: December

loss

Location

1990
Cowlitz
Washougal
Washougal

Fall Chinook Lyon"s Ferry
Summer Chinook Wells

Species Stock
Spring Chinook Cowlitz

Fall Chinook Washougel
Late Coho Washougal

1990
Lyon®s Ferry

Disease Category: Other

Agent: Tail Rot
Basin
Lower Columbia

Month: May

Upper Columbia

Month: May

Location

1990
Grays River

1990
Wells Spawning

Fall Chinook Lyon®s Ferry

Fall Chinook Lyon"s Ferry

Spring Chinook Tucannon

species Stock

Fall Chinook Grays River

Summer Chinook Wells

A-30

Size FLOW Density

Brood Fish/Lb Index Index
89 82. 0.662 0.1941
89 76. 0.199 0.0585
89 78. 0.849- 0.2988

90 975. 0.863 0.0767
sire Flow Density

Brood Fish/Lb Index Index

> > >

Sire FLOW Density

Brood Fish/Lb Index Index
89 63. 1.592 0.0500
89 70. 3.770 0.8796

Number %
LOSS LOSS
4454 0.14
4454
7188 0.75
7188
8620 1.13
8620
995 0.21
995
Number %
LOSS LOSS
Ib 0.34
185 3.78
79 3.87
280
51 40.50
51
Number %
LOSS LOSS
200 0.02
200
210 0.01
210



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1990
Disease Category: Other
Agent: Tail Rot
size FLOW Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss Loss
Lover Columbia
Month: June 1990
Wells Spawning  Summer Chinook Wells 89  38. 4_.707 1.0003 11 0.00
11
Month: December 1990
Rocky Reach Early Caho Rocky Reach 89 21. 0.738  0.1193 500 0.11
Rocky Reach Fall Chinook Wells 89 18. 0.521 0.0644 400 0.18
900
Disease Category: Other
Agent: Unknown
sire FLOW Density Number %
Basin Location Species Stock Broed Fish/Lb Index  Index Loss l.os
Lower Columbia
Month: September 1990
Lewis River Spring Chinook Lewis River 89 28. 0.684 0.0665 3518 0.36
3518
Month: October 1990
Lewis River Spring Chinook Lewis River 89 17. 1.512  0.1470 4655 0.48
4655
Month: November 1990
Lewis River Spring Chinook Lewis River 89 Ib. 1.178 0.1145 648 0.07
648
Upper Columbia
Month: January 1990
Lyon"s Ferry Fall Chinook Lyon"s Ferry 88 17. 0.481  0.0618 6832 1.46
Wells spawning  Sumner Chinook Wells 88 9. 1.056  0.2289 174 0.04
7006
Month: February 1990
Lyon"s Ferry Fall Chinook Lyon"s Ferry &8 13. 0.559 0.0745 4527 0.00
Wells Spawning  Summer Chinook Wells a8 8. 1.110 0.2461 69 0.02
4596
Disease Category: Parasite
Agent: Costia
A N Sire Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lower Columbia
Month: April 1990
Elokomin Early Coho Grays River 89 164. 1.434 0.1056 300 0.06
Lewis River Late Coho Lewis River 89  510. 1.589 0.1192 4247 0.09
Lower Kalama Early Coho Kalama Falls 89 249. 0.541 0.0696 1800 0.33
6347
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Disease Category: Parasite
Agent: Costia
Basin Location
Lower Columbia
Month: May 1990
Cowlitz

Disease Category: Parasite
Agent: Ichthyophthirius

Basin Location
Lower Columbia
Month: July 1990

Kalama Falls
Month: September 1990

Lewis River
Month: December 1990

Kalama Falls

Disease Category: Parasite
Agent: Nematode

Basin Location

Lower Columbia

Month: August 1990
Elokomin

Disease Category: Parasite
Agent: Philonema

1990
Size Flow Density Number %
Species Stock Brood Fish/Lb Index Index Loss Loss
Late Coho Cowlitz 89 200. 1.473 0.1625 2740 0.04
2740
Size Flow Density Number %
Species Stock Brood Fish/Lb Index Index Loss Loss
Spring Chinook Kalama Falls 89 89. 0.425 0.0398 1570 1.38
1570
Spring Chinook Lewis River 89 28. 0.684  0.0665 976 0.10
976
Spring chinook Kalama Falls A 400 37.50
400
Size Flow Density Number %
Species Stock Brood Fish/Lb Index Index Loss Loss
Late Coho Elokomin 89 102. 0.734 0.0409 2300 0.16
2300
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss Loss
Lower Columbia
Month: October 1990
Elokomin Late Coho Elokomin 89 40. 1.384  0.0772 230 0.02
230
Month: November 1990 )
Elokomin Late Coho Elokomin 89 37. 1.454  0.0811 150 0.01
150
Month: December 1990
Elokomin Late Coho Elokomin 89  39. 1.405 0.0783 100 0.00
100

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
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WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

1990
Disease Category: Parasite
Agent: Plistophora
Size FLOW Density Nunber %
Basin_ ______________ Location _____ Specles _____ Stock ______ Brood Fish/Lb Index _ Index __loss __ Loss
Lower Columbia
Month: March 1990
Lewis River Spring Chinook Kalama Falls 88 11. 0.376  0.0252 132 0.09
Lewis River Spring Chinook Lewis River 88 11.  0.909 0.0345 19 0.00
151
Month: April 1990
Lewis River Spring Chinook Kalama Falls 88 12 0.338 0.0227 19 0.01
Lewis River Spring Chinook Lewis River 88 9. 1.488 0.0331 ______ 39 0.02
58
Disease Category: Parasite
Agent: Sanauinieola
Size Flow Density  Number %
Basin Location species Stock Brood Fish/Lb Index Index Loss Loss
Lower Columbia
Month: April 1990
Lewis River Spring Chinook Kalama Falls 88 12. 0.338 0.0227 3 0.00
3
Month: October 1990
Lewis River Spring Chinook Lewis River 89 17. 1.512  0.1470 788 0.08
788
Month: November 1990
Lewis River Spring Chinook Lewis River 89 16. 1.178 0.1145 221 0.02
221
Disease Category: Viral
Agent: EIBS
Size Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss LOSS
Lower Columbia
Month: February 1990
Lewis River Early Coho Lewis River 88 26. 1.518 0.1012 21 0.00
Lewis River Late Coho Lewis River 38 28. 1.548 0.1032 114 0.00
135
Month: March 1990
Lewis River Late Coho Lewis River 88 23. 1.631  0.1087 82 0.00
82
Month: April 1990
Lewis River Early Coho Lewis River 88 17. 1.626 0.1265 143 0.01
Lewis River Late Coho Lewis River 88 17. 1.726 0.1343 147 0.00
Lewis River Late Coho Washougal 88 7. 0.109 0.0085 4 0.00
294
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Disease Category: Viral

Agent: EIBS

Lower Columbia

Month: December

Upper Columbia

Month: January

Month: February

Month: March

Month: April

Location

1990
Cowlitz

1990
Lyon*s Ferry

1990
Lyon*s Ferry

1990
Lyon*s Ferry

1990
Lyon*s Ferry

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

1990

Spring Chinook Cowlitz

Spring Chinook Tucannon

Spring Chinook Tueannch

Spring Chinook Tucannon

Spring Chinook Tucannon

A-34

88

88

88

88

size

12.

11.

11.

Flow Density Number
Brood Fish/Lb Index

1.010

1.069

1.101

1.098

Index LOSS

454

454

0.2714 778
778

0.2874 1296
1296

0.2958 3732
3732

0.2950 348
348

%
Loss

0.04

0.52

0.87



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1991
Disease Category: Bacterial
Agent: Bacterial Gill Disease
Sire Flow Density Number %
Basin Location species Stock Brood Fish/Lb Index Index LOSS LOSS
Upper Columbia
Month: June 1991
Wells Spawning Summer Chinook Wells 90 93. 2.580 0.6435 7717 0.60
7717
Disease Category: Bacterial
Agent: BHS
Sire Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Upper Cotumbia
Month: May 1991
Wells  Spawning  Fall Chinook Wells 90 57. 1.107 0.1845 9 0.00
9
Disease Category: Bacterial
Agent: Bacterial Kidney Disease
size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lower Columbia
Month: January 1991
Lewis River Early Coho Lewis River 89 35. 1.241 0.0827 124 0.01
Lewis River Spring Chinook Lewis River 89 9. 1.292  0.1292 152 0.02
276
Month: February 1991
Lewis River Early Coho Lewis River 89 27. 1.325 0.0987 24 0.00
Lewis River Spring Chinook Lewis River 89 8. 1.706 0.1410 297 0.03
321
Month: March 1991
Lewis River Early Coho Lewis River 89 21. 1.497  0.1310 567 0.05
Lewis River Late Coho Lewis River 89 21. 2.050 0.1656 625 0.01
1192
Month: April 1991
Cowlitz Late Coho Cowlitz 89 18. 2.374 0.3391 6233 0.19
Lewis River Early Coho Lewis River 89 17. 1.715  0.1501 487 0.05
Washougal Late Coho Washougal 89 19. 2.323 0.0743 500 0.10
9220
Upper Columbia
Month: April 1991
Ringold Spring Chinook Wind River 90 83. 0.760  0.2081 2006 0.16
2006
Month: May 1991
Klickitat Late Coho Lewis River 89 15. 0.716  0.0425 350 0.12
Klickitat Spring Chinook Klickitat 90 87. 0.571 0.0901 700 0.20
Ringold Spring Chinook Wind River 90 54. 1.009 0.2763 2063 0.17
3113
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WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1991
Disease Category: Bacterial
Agent: Bacterial Kidney Disease
Sire Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS Loss
Upper Columbia
Month: June 1991
Klickitat Spring Chinook Klickitat 90 69. 0.733 0.1070 2500 0.73
Ringold Spring Chinook Wind River 90 50. 1.018 0.2789 1901 0.16
4401
Disease Category: Bacterial
Agent: Cold Water Disease
Size Flow Density  Number %
Bssin Location Species Stock Brood Fish/Lb Index Index LOSS Loss
Lower Columbia
Month: January 1991
Cowlitz Late Coho Cowlitz 89 28. 1.776  0.2537 4240 0.10
Cowlitz Spring Chinook Cowlitz 89 5.8 1.295 0.1850 145 0.01
Lewis River Early Coho Lewis River 89 3B,  1.241 0.0827 42 0.00
Lewis River Late Coho Lewis River 89 33. 1.761 0.1187 764 0.02
Toutle Early Coho Grays River 89 24. 1.746  0.0393 100 0.01
5291
Month: February 1991
Cowlitz Late Coho Cowlitz 89 22. 2.089 0.2984 5240 0.12
Grays River Early Coho Grays River 90  788. 1.523  0.0831 23200 2.15
Grays River Early Coho Toutle 90  946. 1.069  0.0601 3850 0.30
Lewis River Early Coho Lewis River 89 27. 1.325 0.0987 194 0.02
Lewis River Late Coho Lewis River 89 28. 1.752  0.1324 1579 0.04
Toutle Early Coho Grays River 89 21.  1.809  0.0452 211 0.03
Washougal Late Coho Lewis River 89 25: 1.402 0.0303 100 0.00
Washougal Late Coho Washougal ae 25. 1.618  0.0350 200 0.01
34574
Month: March 1991
Cowlitz Late Coho Cowlitz 89 20.  2.216  0.3166 7040 0.16
Elokomin Early Coho Kalama Falls 90  460. 1.197 0.0898 500 0.09
Elokomin Late Coho Elokomin 90 865. 0,.94D 0.0705 4000 0.40
Grays River Early Coho Grays River 90  526. 1,.903  0.1142 10260 0.96
Grays River Early Coho Toutle 920 860. 4.013 0.0524 3000 0.73
Lewis River Early Coho Lewis River 89 21. 1.497 0.1310 447 0.04
Lewis River Early Coho Toutle 90  502. 1,.434  0.1075 105 0.03
Lewis River Late Coho Lewis River 89 21. 2..050 0.1656 1120 0.03
Speelyai Early Coho Lewis River 90  512. t,,359  0.0777 10000 0.68
Toutle Early Caho Grays River 90  482. 1,484  0.0742 1000 0.10
Washougal Late Coho Lewis River 89 20. 225 0.02
Washougal Late Coho Washougal 89 20. 1,733  0.0375 900 0.05
38597
Month: April 1991
Cowlitz Late Coho Cowlitz 89 18. 2.374  0.3391 8234 0.19
Elokomin Early Coho Kalama Falls 90  301. 1.670  0.1253 3800 0.67
Elokomin Early Coho Toutle 90 511. 1.116  0.0837 2250 0.41
Elokomin Late Coho Elokomin 90  517. 1.318 0.1067 3000 0.31
Grays River Early Coho Grays River 90  240. 1.320 0.0754 4000 0.92
Grays River Early Coho Toutle 90  262. 1.147  0.0656 3100 0.78
Kalama Falls Late Coho Kalama Falls 90  693. 0.933 0.0972 £000 0.57
Lewis River Early Coho Lewis River 89 1.715 0.1501 1064 0.10
Lewis River Early Coho Toutle 90  333. 1.868 0.1401 1575 0.41
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WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

A-37

1991
Disease Category: Bacterial
Agent: Cold Water Disease
) ) Size Flow Density Number %
Bassin__________________ Ltocation Species S Stock ______ Brood_Fish/Lb Index __Index_____Loss____Loss
Lower Columbia
Month: April 1991
Lewis River Late Coho Lewis River 89 18. 2.187  0.2187 4524 0.12
Lewis River Late Coho Lewis River 90  857. 1.129 0.8464 412 0.00
Lower Kalama Early Coho Kalama Falls 90  280. 0.795 0.0681 1030 0.18
Speelyai Early Coho Lewis River 90 401. 0.450 0.0308 15000 0.97
Toutle Early Coho Grays River 90  275. 2.081  0.1041 12000 1.21
Washougal Late Coho Lewis River 90  576. 2.152 0.0746 14800 0.50
Washougal Late Coho Washougal 90  686. 1.448 0.0504 22000 1.64
102789
Month: May 1991 .
Elokomin Late Caho Elokomin 90  242. 0.531  0.0259 8000 0.85
Elokomin Late Coho Lewis River 90  288. 1.181  0.0885 6800 1.16
Grays River Early Coho Grays River 90 142. 1.088 0.0190 2043 0.47
Grays River Early Coho Toutle 90  161. 1.129  0.0635 1262 0.29
Kalama Falls Late Coho Kalama Falls 90  450. 1.035  0.0887 31500 3.1%
Lewis River Early Coho Toutle 90 187. 0.356  0.0400 2424 0.66
Lewis River Late Coho Lewis River 89 16.  2.387 0.2387 972 0.03
Lewis River Late Coho Lewis River 90 425, 0.907  0.0513 62396 1.43
Lewis River Spring Chinook Lewis River 90 98. 1.076  0.0463 592 0.06
Lower Kalama Early Coho Kalama Falls 90 158. 0.806 0.0764 105 0.02
Speelyai Early Caho Lewis River 90 150. 0.287 0.0185 2100 0.46
118194
Month: June 1991
Elaokomin Late Coho Lewis River 90 176. 2.196 0.1647 8000 1.06
Grays River Early Coho Grays River 90  106. 1.005 0.0226 100 0.02
Grays River Early Coho Toutle 90  114. 0.557 0.0316 200 0.05
Lewis River Early Coho Toutle 90  106. 0.725 0.0544 2023 0.56
Lewis River Late Coho Lewis River 90  235. 0.897  0.0448 60830 1.40
Washougal Late Coho Lewis River 90 149. 1.841 0.0629 22500 0.86
Washougal Late Coho Washougal 90 166. 1.566 0.0535 14200 1.13
107853
Upper Columbia
Month: January 1991
Rocky Reach Early Caho Lower Kalama 90  1000. 0.673  0.1261 1700 0.29
Rocky Reach Early Coho Rocky Reach 89 19. 0.784  0.1269 300 0.07
2000
Month: February 1991
Rocky Reach Early Coho Lover Kalama 90  660. 0.928 0.1741 8870 1.53
8870
Month: March 1991
Priest Rapids Fall Chinook Priest Rapids 90  540. 0.930  0.3066 3405 0.07
Rocky Reach Early Coho Lower Kalama 90  450. 0.693  0.2166 1730 0.30
5135
Month: April 1991
Rocky Reach Early Coho Lower Kalama 90  340. 0.421 0.1315 2000 0.35
2000



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1991
Disease Category: Bacterial
Agent: Cold Water Disease :
Flow Density Number %
Bassin ____ ... Location Species Stock______| Brood Fish/Lb Index _Index ___Loss ___Loss _
Upper Columbia
Month: May 1991
Klickitat Late Coho Lewis River a9 15. 0.716  0.0425 350 0.12
Klickitat Late Coho Lewis River 90  296. 1.209 0.1184 10000 0.56
Rocky Reach Early Coho Lower Kalama 90 175. 0.640  0.2001 7000 1.24
17350
Month: June 1991
Klickitat Late Coho Lewis River %0  170. 1.389  0.1014 14000 0.79
Rocky Reach Early Coho Lower Kalama 90 100. 0.328 0.0526 2200 0.39
16200
Disease Category: Bacterial
Agent: Enteric Redmouth Disease
Size Flow Density  Number %
Basin Location Species Stock Brood  Fish/Ib Index Index -~ Loss LOSS
Lower Columbia
Month: March 1991
Elokomin Fall Chinook Elokomin 90  451. 0.959  0.0982 750 0.02
Elokomin Fall Chinook Kalama Falls 90  531. 1.076  0.0815 660 0.06
Grays River Fall Chinook Cowlitz 90  202. 0.526  0.0298 100 0.12
Grays River Fall Chinook Kalama Falls 90  313. 0.887  0.0507 200 0.05
Speelyai Spring Chinook Lewis River 90  216. 1.033  0.0760 1525 0.12
3235
Month: April 1991
Grays River Fall Chinook Grays River 90  111. 0.732 0.0425 300 0.03
Speelyai Spring Chinook Lewis River 90 190. 0.506  0.0343 1000 0.30
Toutle Fall Chinook Kalama Falls 90  120. 1.425  0.0498 5000 0.22
6300
Month: May 1991
Elodomin Fall Chinook Toutle 90  154. 1.751  0.1313 300 0.08
Toutle Fall Chinook Toutle 90 84. 1.265 0.0327 8504 0.32
8804
Month: June 1991
Toutle Fall Chinook Toutle 90 66. 1.419  0.0432 4475 0.17
4475
Upper Columbia
Month: January 1991
Rocky Reach Fall Chinook Wells 89 16. 0.558  0.0689 2000 0.90
2000
Month: February 1991
Rocky Reach Fall Chinook wells 89 15.  0.582  0.0719 500 0.23
500
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Disease Category: Other
Coagulated Yolk

Agent:

Lower

Month:

Month:

Month:

Month:

Upper

Month:

Month:

Month:

Month:

Columbia

January

February

March

April

Columbia

January

February

March

April

Location

1991

Grays River

Grays River

Kalama Falls

1991

Grays River

Grays River

Grays River

Kalama Falls
Lower Kalama

1991
Lewis River

1991
Lewis River

1991
Wells Spawning
Wells Spawning

1991

Klickitat
Klickitat
Klickitat
Wells Spawning
Wells Spawning

1991
Priest Rapids

1991
Klickitat
Priest Rapids

WDF PROGRAM QCO1

DISEASE PREVALENCE

Fall Chinook
Fall Chinook

Spring Chinook

Fall Chinook
Fal Chinook
Fall Chinook
Fall Chinook
Fall Chinook

Late Coho

Late Coho

Fall Chinook
Sumner Chinook

Fall
Fall
Fall
Fall
Summer

Chinook
Chinook
Chinook
Chinook
Chinook

Fall Chinook

Late Coho
Fall Chinook

1991

Grays River
Kalama Falls
Kalama Falls

Cowlitz

Grays River
Kalama Falls
Kalama Falls
Kalama Falls

Lewis River

Lewis River

Wells
Wells

Lyon"s Ferry
Priest Rapids
Wells

Wells

Wells

Priest Rapids

Lewis River
Priest Rapids
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SUMMARY

Brood

Flow Density

Index

ndex

sire

Fish/Lb
90 670.
90  636.
90  800.
90  689.
90  346.
90  549.
90  &88.
90  853.
90 1250.
90  857.
90  730.
90  534.
90  824.
90  651.
90  580.
90 184.
90 180.
90  540.
90  777.
90  206.

1.039
1.192
0.752

0.651
1.519
1.781
0.871
0.602

1.242

1.129

0.305
0.423

1.803
1.860
1.841
0.765
1.041

0.930

1.885
0.828

0.0552
0.1006
0.0470

.0355
0807
.1018
0725
.0623

[eoloNoNe]

0.0466

0.8466

0.0508
0.0706

.0782
0946
0829
1275
.0425

[eoloNoNe]

0.3066

0.0628
0.6252

1180
44350
150

CLE Ry

45680

2000
26050
13100

150
485

41785

........

.44
.79
.63
.00
02

©Coowno

.37
.27

N



Disease Category: Other

Agent:

Lower

Month:

Month:

Upper

Month:

Month:

Month:

Month:

Month:

Month

Dropout

“mamssssmE - FEELE LR R R LT

Colmbia

May

June

Columbia

January

February

March

April

May

- June

Location

1991

Grays River
Washougal
Washougal

1991
Grays

1991

Rocky
Wells
Wells

1991
Wells

1991

Wells
Wells
Wells

1991

Wells
Wells
Wells

1991

Rocky
Wells
Wells

1991
Rocky
Wells
Wells

River

Reach
Spawning
Spawning

Spawning

Spawning
Spawning
Spawning

Spawning
Spawning
Spawning

Reach
spawning
Spawning

Reach
Spawning
spawning

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

Fall Chinook
Late Caho
Late Caho

Fall Chinook

Fall Chinook
Fall Chinook
Summer

Summer

Fall Chinook

Spring Chinook
Chinook

Summer

Fall Chinook

Spring Chinook
Chinook

Summer

Fall Chinook
Fall Chinook

Sumner Chinook

Fall Chinook
Fall Chinook
Summer

Chinook

Chinook

Chinook

1991

Grays River
Lewis River
Washougla

Grays River

Wells
Wells
Wells

Wells

Wells
Leavenworth
Wells

Wells
Leavenworth

Wells

Priest Rapids
Wells
Wells

Priest Rapids

Wells
Wells
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Brood Fish/Lb

90

90
90
90

90

90

90

90

90

90
S0
Q0

90
90
90

Sire

80.
270.
270.

49.

1100.
730.
534.

180.

154.
50.
101.

103.

112.

720.
57.
89.

350.
40.
93.

Flow Density

Index

Index

Number
LOSS

%
LOSS

0.718
1.670
1.910

1.009

0.117
0.305
0.423

1.041

0.855

1.500

1.118

1.525

0.741

0.765

0.325

2.580

0.0238
0.0559
0.0677

0.0334

0.0160
0.0508
0.0706

0.0425

0.1425
0.2713
0.0705

0.1863
0.2710
0.0943

0.1177
0.1845
0.1025

0.0913

0.6435

250
900
4000

5150

500
1430
3355

5285

320

320

50
395

470

46
563

626

700
55
455

1300

231

0.04
0.03

0.04

1.25
0.96

0.05

0.03

0.06



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1991
Disease Category: Other
Agent: Predation
size Flow Density  Number %
Basin Location species Stock Brood Fish/Lb Index Index Loss LOSS
Lower Columbia
Month: January 1991
Elokomin Early Coho Grays River &% 25.  1.644  0.1142 213 0.05
Elokomin Early Coho Lewis River 89 28. 1.353 0.1846 53 0.01
Elokcmin Late Coho ELokomin &% 39. 1.304 0.0727 500 0.04
Kalama Falls Spring Chinook Kalama Falls 90  800. 0.752 0.0470 165 0.06
Lewis River Early Coho Lewis River 8% 35: 1.241 0.0827 660 0.06
Speelyai Spring Chinook Lewis River &9 16. 2.152  0.1435 100 0.05
1691
Month: February 1991
Elokomin Early Coho Lewis River 89 21. 1.644  0.2242 125 0.02
Elokomin Late Coho Elokomin 89 25. 1.736  0.0979 150 0.01
Grays River Early Coha Grays River 8% 21. 3.187 0.0616 720 0.19
Lewis River Early Coho Lewis River 89 27. 1.325  0.0987 495 0.05
Lewis River Late Coho Lewis River 89 28. 1.752 0.1324 419 0.00
1909
Month: March 1991
Elokomin Early Coho Kalama Falls 90  460. 1.197 0.0898 560 0.10
Elokcmin Early Coho Toutle 90  771. 0.858  0.0643 400 0.07
Elokomin Fall Chinook Elokomin 90  451. 0.959 0.0982 180 0.00
Elokomin Fall Chinook Kalama Falls 90 531. 1.076 0.0815 560 0.05
Elokomin Fall Chinook Toutle 90  600. 1.386 0.1040 100 0.03
Elokcmin Late Coho Lewis River 90 1061. 1.175 0.0881 300 0.06
Grays River Earl," Coho Grays River 89 17. 3.537 0.0684 455 0.12
Kalama Falls Fall Chinook Kalama Falls 90 363. 1.192 0.1123 8055 0.22
Kalama Falls Late Coho Kalama Falls 89 1.613 0.1698 325 0.05
Kalama Falls Late Coho Lewis River 89 1:: 1.417  0.1491 185 0.07
Kalama Falls Spring Chinook Kalama Falls 89 13. 1.897 0.1845 70 0.06
Kalama Falls Spring Chinook Kalama Falls 90  355. 0.869 0.0815 700 0.24
11890
Month: April 1991
Elokomin Early Coho Lewis River 89 17. 1.877  0.2560 100 0.02
Elokcmin Fall Chinook Elokcmin 90 236. 1.504 0.1579 7550 0.23
Elokcmin Fall Chinook Kalama Falls 90  298. 1.041 0.0752 50 0.00
Elokcmin Fall Chinook Toutle %0  362. 0.946 0.0709 200 0.05
Elokcmin Late Coho Elokomin 89 16. 2.357 0.1314 400 0.03
Elokomin Late Coho Lewis River 90  659. 1.749 0.1312 34 0.00
Kalama Falls Fall Chinook Kalama Falls 90 180. 1.446  0.1816 450 0.01
Kalama Falls Spring Chinook Kalama Falls 90  169. 1.442  0.1352 70 0.02
Lewis River Early Coho Lewis River 8% 17. 1.715 0.1501 3543 0.33
Lewis River Late Coho Lewis River 82 18. 2.187 0.2187 2000 0.05
14397
Month: May 1991
Elokomin Early Coho Toutle 90  254. 1.196  0.0969 700 0.13
Elokcmin Fall Chinook Elokcmin 90  101. 2.667 0.2732 1100 0.03
Elokomin Fall Chinook Kalama Falls 90  123. 1.236  0.1404 200 0.02
Elokomin Fall Chinook Toutle %0 154. 1.751 0.1313 100 0.03
Elokcmin Late Coho Elokcmin 89 16. 2.355 0.1313 200 0.02
Elokcmin Late Caho Elokcmin 90  242. 0.531 0.0259 400 0.04
Elokcmin Late Coho Lewis River 90  288. 1.181 0.0885 200 0.03
Grays River Fall Chinook Grays River %0 80. 0.718 0.0238 400 0.07
3300
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Disease Category:
Agent: Predation

Other

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1991

Brood Fish/Lb

Size

Flow

Index

Lower Columbia

Month: June
Upper Columbia
Month: January
Month: February
Month: March

Month: April

Month: May

1991
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin

1991
Ringold
Rocky Reach
Rocky Reach

1991
Ringold
Wells spawning

1991

Klickitat
Klickitat
Klickitat
Klickitat
Ringold

Wells spawning
Wells Spawning
Wells Spawning

1991
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Ringold

1991

Klickitat
klickitat
Klickitat
Klickitat
Klickitat
Ringold

Wells Spawning

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

Spring Chinook
Early Coho
Fall Chinook

Spring Chinook
Sumrer Chinook

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

Fall Chinook
Late Coho

Late Coho
Spring Chinook
Spring Chinook
Spring Chinook

Fall Chinook
Fall Chinook
Late Coho

Late Coho
Spring Chinook
Spring Chinook
Summer Chinook

Kalama Falls
Toutte
Elokomin
Kalama Falls
Elokomin
Lewis River

Wind River
Lower Kalama
Wells

Wind River
Wells

Lyon"s Ferry
Lewis River
Klickitat
Klickitat
Wind River
Wells
Leavenworth
Wells

Lyon®s Ferry
Lewis River
Lewis River
Klickitat
Klickitat
Wind River

Lyon"s Ferry
Priest Rapids
Lewis River
Lewis River
Klickitat
Wind River
Wells
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90
90
%0
90

90

89

90

89
90

90
%0
89
90
%0
90
%0

101.
154.

70,
g2.

176.

ID.
1000.
1100.

181.
T77.

94.

NOPF WRkL o

CorRrNE PRPOWO RN K

OPRPORrORro

711

.294

171

.508
.586
.196

.459
.673
.117

.866
.041

050

.386

279
708
624

.855

145

.500

.348
.789
.885

187
872

.760

956
820
716
209
571
009

.765

Density  Number %
Index LOSS LOSS
0.0533 100 0.02
0.0971 50 0.00
0.3329 200 0.00
0.1714 100 0.00
0.0275 200 0.03
0.1647 100 0.01
750
0.0068 20000 1.58
0.1261 500 0.09
0.0160 6000 15.00
26500
0.0089 20000 1.61
0.0425 218 0.03
20218
g.ov22 15724 0.85
0.1417 2751 0,20
0.1042 4069 0.60
0.0710 700 0.19
0.0083 20000 1.67
0.1425 224 0.15
0.2713 46 0,02
0.0705 700
43591
0.1488 7600 0.45
0.1656 2733 0.20
0.0628 16500 0.92
0.0967 2600 0.48
0.0874 1000 0.27
0.2081 1605 0.13
32038
0.4005 8900 0.53
0.1164 7400 0.28
0.0425 2900 0.99
0.1184 800 0.04
0.0901 500 0.14
0.2763 1650 0.14
0.1025 42 0.00
22192



WDF PROGRAH QCO1

DISEASE PREVALENCE SUMMARY

1991
Disease Category: Other
Agent: Predation
Sire Flow Density
Basin Location Species Stock Brood Fish/Lb Index Index
Upper Columbia
Month: June 1901
Klickitat Fall Chinook Lyon*s Ferry 90 79. 0.132 0.5209
Klickitat Late Coho Lewis River 89 15.  0.670 0.0398
Klickitat Late Coho Lewis River 90 170. 1.389 0.1014
Priest Rapids Fall Chinook Priest Rapids 90 50. 1.018 0.2789
Ringold Spring Chinook Wind River 90
Wells Spawning Summer Chinook Wells 90 93. 2.580 0.6435
Disease Category: Other
Agent: Eye picking
Size Flow Density
Basin Location Species Stock Brood Fish/Lb Index Index
Upper Columbia
Month: May 1991
Rocky Reach Early Coho Lower Kalama 90  175. 0.640 0.2001
Month: June 1991
Rocky Reach Early Coho Lover Kalama 90 100. 0.328  0.0526
Disease Category: Other
Agent: Saprolegnia
Size Flow Density
Basin Location Species Stock Brood Fish/Lb Index
Index
Lower Columbia Cowlitz Spring Chinook Cowlitz 89 5.8 1.295 0.1850
Month: January 1991
Disease Category: Other
Agent: Handling mortality
Size Flew Density
Basin Location Species Stock Brood Fish/Lb Index Index
Lower Columbia
Month: January 1991 89
Elokomin Early Coho Grays River 89 25 1.644  0.1142
Lewis River Early Coho Lewis River 35: 1.241 0.0827
Lewis River Late Coho Lewis River 89 33. 1.761 0.1187
Month: February 1991
Lewis River Late Coho Lewis River 89 28. 1.752 0.1324
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Number %
Loss Loss
8000 0.47
2300 0.87
7000 0.40
1800 0.15
256 0.02
72356
Number %
Loss Loss
2900 0.51
2900
2500 0.45
2500
Number %
LOSS LOSS
434 0.03
434
Number %
LOSS LOSS
1000 0.21
146 0.01
575 0.01
1721
202 0.00
202



WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

1991
Disease Category: Other
Agent: Handling Mortality
) Size Flow Density Number %
Basin Brood Fish/Lb Index Index Loss Loss
Lower Columbia
Month: March 1991
Lewis River Early Coho Toutle 90  502. 1.434  0.1075 1696 0.44
1696
Month: April 1991
Lewis River Spring Chinook Lewis River 90 157. 0.384 0.0302 563 0.05
563
Month: May 1991
Grays River Fall Chinook Grays River 90 80. 0.718 0.0238 400 0.07
400
Month: June 1991
Lewis River Late Coho Lewis River 90  235. 0.897 0.0448 858 0.02
858
Upper Columbia
Month: January 1991
Lyon"s Ferry Fall Chinook Lyon"s Ferry 90  915. 0.137  0.0297 1015 0.15
1015
Month: February 1991
Lyon"s Ferry Fall Chinook Lyon’s Ferry 90  585. 0.194 0.0420 852 0.08
Uells Spawning  Summer Chinook Wells 90 180. 1.041  0.0425 15 0.00
867
Month: March 1991
Priest Rapids Fall Chinook Priest Rapids 90  540. 0.930 0.3066 4000 0.08
Ringold Spring Chinook Wind River 90  110. 0.632 0.1730 3892 0.32
Uells Spawning  Summer Chinook Uells 90 101. 1.500 0.0705 928 0.14
8820
Month: April 1991
Lyon"s Ferry Fall Chinook Lyon"s Ferry 0 166. 0.201 0.0436 200 0.05
Lyon"s Ferry Spring Chinook Tucannon 90 94. 0.098  0.0213 361 0.42
Priest Rapids Fall Chinook Priest Rapids 90  206. 0.828  0.6252 532 0.01
Priest Rapids Fall Chinook Wells 90  132. 0.449  0.0831 37 0.04
Rocky Reach Early Coho Lower Kalama 90  340. 0.421 0.1315 600 0.10
Wells spawning Fall Chinook Wells 90 103. 1.118 0.1863 255 0.17
Uells Spawning Spring Chinook Leavenworth 90 50, 1.144 0.2710 249 0.09
Uells Spawning  Summer Chinook Wells 90 112, 1.525  0.0943 688 0.06
2922
Month: May 1991
Lyon®s Ferry Fall Chinook Lyon"s Ferry Q0 147. 0.474 0.1027 168 0.02
Priest Rapids Fall Chinook Priest Rapids 90 66. 0.89%4 1.3317 120 0.00
Wells Spawning  Summer Chinook Wells 90 89. 0.765 0.1025 424 0.03
712
Month: June 1991
Wells Spawning  Fall Chinook Wells 90 40. 101 0.10
Wells Spawning  Summer Chinook Wells 90 93. 2.580 0.6435 103 0.00
204



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1991
Disease Category: Other
Agent: Kidney Fungus
Size Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss Loss
Loner Columbia
Month: February 1991
Cowlitz Spring Chinook Cowlitz 89 6. 1.047 0.1859 419 0.03
419
Month: March 1991
Cowlitz Spring Chinook Cowlitz 89 6. 1.146 0.1637 267 0.02
267
Disease Category: Other
Agent: Fish Kill
size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lower Columbia
Month: June 1991
Kalama Falls Fall Chinook Kalala Falls 90 70. 1.570 0.1635 6000 0.17
6000
Disease Category: Other
Agent: Precocious males
Sire Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Lower Columbia
Month: January 1991
Lewis River Spring Chinook Lewis River 89 9. 1.292  0.1292 284 0.03
284
Month: February 1991
Lewis River Spring Chinook Lewis River 89 8. 1.706  0.1410 406 0.04
406
Month: March 1991
Lewis River Spring Chinook Lewis River 89 9. 0.702 0.0595 54 0.01
54
Disease Category: Other
Agent: Marking mortality
. Size Flow Density  Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss Loss
Upper Columbia
Month: April 1991
Wells spawning  Fall Chinook Wells 90  103. 1.118  0.1863 106 0.07
Wells spawning  Sumner Chinook Wells 90 112. 1.525 0.0943 556 0.05
662
Month: May 1991
Wells Spawning  Fall Chinook Wells 90 57. 1.107  0.1845 54 0.05
Wells Spawning  Summer Chinook Wells 90 89. 0.765 0.1025 50 0.00
104



Disease Category: Other

Agent:

Normal

Lower Columbia

Month:

Month:

January

February

Location

1991

Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lower Kalama
Lover Kalama
Speelyai
Speelyai
Speelyai
Toutle
Washougal
Washougal

1991

Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Elokomin
Elokomin
Elokcmin
Elokcmin
Grays River
Grays River
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lower Kalama
Loner Kalama
Lower Kalama
Lower Kalama
Speelyai
Speelyai
Speelyai
Speelyai
Toutle

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

Species

Late Coho

1991

Stock

Cowlitz

Spring Chinook Cowlitz
Spring Chinook Cowlitz

Early Coho
Late Coho
Fall Chinook

Lewis River
Elokcmin
Cowlitz

Fall Chinook Grays River

Fall Chinook
Late Coho
Late Coho

Spring Chinook
Spring Chinook

Early Coho
Late Coho

Spring Chinook

Early Coho

Spring Chinook

Early Coho

Spring Chinook
Spring Chinook

Early Coho
Late Coho
Late Coho

Late Coho

Spring Chinook
Spring Chinook
-Early Coho

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

Spring Chinook
Spring Chinook

Early Coho
Late Coho

Spring Chinook

Early Coho
Early Coho
Fall Chinook

Spring Chinook

Early Coho
Early Coho

Spring Chinook
Spring Chinook

Early Coho

Kalama Falls
Kalama Falls
Lewis River

Kalama Falls
Kalama Falls
Lewis River

Lewis River

Lewis River

Kalama Falls
Kalama Falls
Lewis River

Lewis River

Lewis River

Grays River

Lewis River

Washougal

Cowlitz
Cowlitz
Cowlitz
Kalama Falls
Lewis River
Elokomin
Kalama Falls
Toutle
Elokcmin
Grays River
Grays River
Toutle
Cowlitz
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lewis River
Grays River
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Size

Brood Fish/Lb
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Flow
Index

.776
295
.668
.353
.304
802
.039
.192
.145
.993
.612
.752
.241
.761
.292
.742
.346
.902
152
.835
.746
.556
.312

.089
.047
127
.889
.644
.136
.239
.060
756
.187
.523
.069
.651
.519
.781
871

.344
.245
154
.961
.325
.752
.706
.741

.767
.602
.921

.087
.012
.554
.229
.809

Density Number

Index

.2537
.1850
.0356
.1846
.0727
.0694
.0552
.1006
.1205
.1045
.1567
.0470
.0827
.1187

1292
0950

.2346
.1378
.1435
.0544
.0393
.0259
.0305

.2984

1859
0873

.0667
.2242
.0102
.0896
.0780
.0979

0616
0831
0601
0355

.0807
.1018

0725

.1415
.1310

2094

.0801
.0987
.1324
.1410

0950
0640

.0623
.2579

1512
0575

.2072

0702

.0452

Loss

2620

6200
440
80
720
1240
800
110
80
15700
10100
4200
16000
9100
1750
60
20
45
200
117
519
640
280
190
280
280

600
100
925
166
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0.06
0.08
0.26
0.08
0.02
0.04
0.05
0.21
0.00
0.02
1.46
0.78
0.92
1.72
0.44
0.04
0.00
0.00
0.04
0.07
0.01
0.01
0.07
0.05
0.02
0.01
0.05
0.03
0.04
0.05
0.07
0.02



WDF PROGRAN QCO1
DISEASE PREVALENCE SUMMARY

1991
Disease Category: Other
Agent: Normal
Size Flow Density  Number %

Basin Location Species Stock Brood Fish/Lb Index Index LOSS Loss

Lower Columbia

Month: February 1991
Toutle Fall Chinook Cowlitz 90  415. 0.721 0.0180 1452 0.07
Washougal Fall Chinook Washougal 90  900. 1.431 0.0588 4900 0.08
Washougal Late Coho Lewis River 89 25. 1.402  0.0303 1300 0.09
Washougal Late Coho Washougal 89 25. 1.618 0.0350 3000 0.18

85241

Month: March 1991
Cowl itz Late Coho Cowlitz 89 20. 2.216  0.3166 3520 0.08
Cowlitz Spring Chinook Cowlitz 89 6. 1.146  0.1637 624 0.05
Cowlitz Spring Chinook Cowlitz 90 130, 0.553 0.0888 35200 1.49
Elokomin Early Coho Lewis River 89 20. 1.698  0.2316 400 0.08
Elokcmin Early Coho Toutle 90  771. 0.858 0.0643 1400 0.26
Elokomin Fall Chinook Elokomin 90 451,  0.959  0.0982 4250 0.13
Elokomin Fall Chinook Kalama Falls 90  531. 1.076  0.0815 2240 0.21
Elokcmin Fall Chinook Toutle 90  600. 1.386 0.1040 700 0.18
Elokcmin Late Coho Elokcmin 89 22. 1.914  0.1067 400 0.03
Elokomin Late Coho Elokomin 90 865, 0.940 0.0705 600 0.06
Elokomin Late Coho Lewis River 90 1061. 1.175 0.0881 1000 0.22
Grays River Early Coho Grays River 90  526. 1.903  0.1142 128 0.01
Grays River Early Coho Toutle 90 860. 1.013 0.0524 740 0.18
Grays River Fall Chinook Cowlitz 90 202. 0.526 0.0298 420 0.51
Grays River Fall Chinook Grays River 90  208. 1.545 0.0846 3840 0.41
Grays River Fall Chinook Kalama Falls 90  313. 0.887  0.0507 2000 0.54
Kalama Falls Fall Chinook Kalama Falls 90 363. 1.192  0.1123 6345 0.17
Kalama Falls Late Coho Kalama Falls 89 17. 1.613  0.1698 85 0.01
Kalama Falls Late Coho Lewis River 89 17. 1.417  0.1491 50 0.02
Kalama Falls Spring Chinook Kalama Falls 89 13.  1.897 0.1845 115 0.10
Kalama Falls Spring Chinook Kalama Falls 90  355. 0.869  0.0815 560 0.19
Lewis River Early Coho Lewis River 89 21. 1.497  0.1310 133 0.01
Lewis River Early Coho Toutle 90  502. 1.434 0.1075 469 0.12
Lewis River Late Coho Lewis River 89 21. 2.050 0.1656 1309 0.03
Lewis River Spring Chinook Lewis River 89 9. 0.702  0.0595 365 0.08
Lower Kalama Early Coho Kalama Falls 89 21, 1.740  0.0949 310 0.06
Lower Kalama Early Coho Kalama Falls 90 495, 1.211  0.1009 415 0.05
Lower Kalama Fall Chinook Kalama Falls 90  456. 1.308  0.1090 1515 0.05
Lower Kalama Spring Chinook Kalama Falls 89 10. 2.282  0.2282 310 0.06
Speelyai Early Coho Lewis River 89 32. 2.132  0.1545 50 0.03
Speelyai Early Coho Lewis River 90 512 1.359  0.0777 4100 0.28
Speelyai Late Coho Lewis River 90  645. 1.516  0.0439 300 0.10
Speelyai Spring Chinook Lewis River 90 216. 1.033 0.0760 1425 0.11
Toutle Early Coho Grays River 89 17.  1.837 0.0517 364 0.05
Toutle Early Coho Grays River 90 482. 1.484 0.0742 700 0.07
Toutle Fall Chinook Kalama Falls 90 240. 0.893 0.0251 2500 0.12
Washougal Fall Chinook Washougal 90 490, 1.232  0.0244 8000 0.12
Washougal Late Coho Lewis River 89 20. 673 0.05
Washougal Late Coho Lewis River 90 1000. 1.592  0.0552 2900 0.09
Washougal Late Coho Washougal 89 20, 1.733 0.0375 2600 0.15
Washougal Late Coho Washougal 90 1100, 1.411  0.0451 700 0.05

93737

Month: April 1991
Cowlitz Fall Chinook Cowlitz 90 239. 0.662 0.0945 42000 0.61
Cowlitz Spring Chinook Cowlitz 90 70. 0.282 3609 0.16
Elokomin Early Coho Kalams Falls 90 301. 1.670  0.1253 300 0.05
Elokomin Early Coho Lewis River 89 17. 1.877  0.2560 300 0.06
Elokomin Early Coho Toutle 90 511. 1.116  0.0837 550 0.10
Elokomin Fall Chinook Elokcmin 90  236. 1.504 0.1579 6840 0.20
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Disease Category:

Agent: Normal

Basin

Lower Columbia

Month: April

Month: May

Other

Location

1991
Elokomin
Elokomin
Elokomin
Elokomin
Elokcmin
Grays River
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lower Kalama
Lower Kalama
Lower Kalsma
Lower Kalama
Speelyai
Speelyai
Speelyai
Speelyai
Toutle
Toutle
Toutle
Washougal
Washougal
Washougal
Washougal

1991

Cowlitz
Cowlitz
Elokcmin
Elokomin
Elokomin
Elokomin
Elokomin
Elokcmin
Elokomin
Elokomin
Grays River
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Lewis River
Lewis River

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

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

Spring Chinook
Spring Chinook

Early Coho
Early Coho
Late Coho

Late Coho
Spring Chinook
Early Coho
Early Coho
Fall Chinook

Spring Chinook

Early Coho
Early Coho
Late Coho

Spring Chinook

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

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

Late Coho

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

1991

Stock

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

Cowlitz
Cowlitz
Kalama Falls
Toutle
Elokomin
Kalama Falls
Toutle
Elokcmin
Elokomin
Lewis River
Grays River
Grays River
Toutle

Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Toutle

Lewis River
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227.
576.

19.
686.

100.

147.
254.
101.
123.
154.

242.
288.

142.
161.

75.
80.
125.
187.
425.

Flow Density
Index
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1.214
0.314
.609
.196
.667
.236
.751
.355
.531
.181
.831
.088
.129
.718
.249
.475
.672
356
.907
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Index

.0752
.0709
.1314
.1067
.1312
.0732
.0754
.0656 -

0314

.0425
.1816
.1735
.0972
.1561
.1986
.1352

1501
1401

.2187
.8466
.0302
.1268

0681
0850

.2639
.1673
.0308
.0565
.0343
.0649
.1041
.0498

0271
0746

.0743
.0504

.1734
.0599
.0462
.0969
.2732
.1404
.1313
.1313
.0259
.0885
.0352

0190
0635

.0238
.0229
.1339
.1742
.0400
.0513

Number
Loss

37900
3784
1400
2000
5000
1200
700
600
2000
300
110
2042
1253
750
108
6200
1200
223
1161

0.05
0.40
0.08
0.07
0.17
0.59
0.74
0.20
0.23
0.30
0.08
0.02
0.15
0.04
0.00
0.15
0.04
0.03
0.06
0.01
0.04
0.05
0.05
0.05
0.03
0.03
0.04
0.06
0.09
0.14
0.30
0.04
0.11
0.07
0.58
0.19

0.54
0.22
0.25
0.37
0.15
0.11
0.18
0.05
0.21
0.05
0.07
0.47
0.29
0.13
0.04
0.17
0.42
0.06
0.03



Disease Category:

Agent: Normal

Lower Colmbia

Month: May

Month: June

Upper Columbia

Month: January

Month: February

Other

Location

1991

Lewis River
Lower Kalama
Lower Kalama
Lower Kalama
Speelyai
Speelyai
Speelyai
Toutle
Toutle
Washougal
Washougal
Washougal
Washougal

1991

Cowlitz
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin
Wlokomin
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Lewis River
Lewis River
Lower Kalama
Loner Kalama
Lower Kalama
Toutle
Washougal
Washougal
Washougal

1991
Klickitat
Klickitat
Klickitat
Klickitat
Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Ringold
Rocky Reach

1991
Klickitat
Klickitat

WDF PROGRAM QC01
DISEASE PREVALENCE SUMMARY

Species

Spring Chinook
Early Coho

Fall Chinook
Spring Chinook
Earl," Coho
Early Coho
Spring Chinook
Early Coho

Fall Chinook
Fall Chinook
Late Coho

Late Coho

Late Coho

Fall Chinook
Early Coho
Early Coho
Fall Chinook
Fall Chinook
Lste Coho
Late Coho
Earl," Coho
Early Coho
Fall Chinook
Fall Chinook
Fall Chinook
Early Coho
Lste Coho
Early Coho
Fall Chinook
Spring Chinook
Fall Chinook
Fall Chinook
Lets Coho
Late Coho

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

Fall Chinook
Fall Chinook

1991

Lewis River
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Grays River
Toutle
Washougal
Lewis River
Washougal
Washougal

Cowlitz
Kalama Falls
Toutle
Elokomin
Kalama Falls
Elokomin
Lewis River
Grays River
Toutle

Grays River
Kalama Falls
Kamala Falls
Toutle

Lewis River
Kalama Falls
Katama Falls
Katama Falls
Toutle
Washougal
Lewis River
washougal

Lewis River
Klickitat
Klickitat
Wind River
Lyon®s Ferry
Tucannon
Tucannon
Wind River
Rocky Reach

Lyon"s Ferry
Priest Rapids
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Brood Fish/Lb
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90
90
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0
89
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90
89
90
90
g9

90
90
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38.
17.
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401.
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19.

824.
651.
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.076

806
189
449
713
287
644
298

.265

836
670
458

.910

479
711

.294

171
508
586
196
005
557
009

.349

570
725
897
863
338
525
419
334

.841

566

.605
.145

883

.501

137
624

.036
.958
.784

.803
.860
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Flow Density

Index Index

1849

.0533

0971
3329

.1714

0275

.1647

0226

.0316

0334

.0248

1635
0544
0448

.0818

1040
0497
0432

.0544
.0629

0535

.1103

0903

.0477

0597
0297
1794

.0077

1829

.1269

.0782
.0946

Number
Loss

616
415
750

100
2100
900
100
448
4800
5000
1400
10200

94838

15100
300
250
600
500
700

1000
1800
6100
1200
100
3100
187
1886

390
622
2238
3800
33700
6000
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2024
1781
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100
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2573
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0.02
0.02
0.17
0.20
0.26
0.09

0.75
0.50
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WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

1589
847
110
187

8488

154
6204
100
200

26770

16569
5600
849
131
400
2958
41
73
4947
973
100
200
100

32941

2000
5000
267
10000
600
600
789
117
5366
152
402
100
100
100
12

25605

2500
2000
1500
1198
30
2287
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100
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0.12
0.19
0.02
0.56
0.11
0.16
0.18
0.14
0.10

0.16
0.03
0.02
0.05
0.22
0.00

0.15
0.08

0.13
0.03
0.04
0.11
0.03
0.02

1991
Disease Category: Other
Agent: Normal
Sire Flow Density

Basin Location Species Stock Brood Fish/Lb Index Index

Upper Columbia

Month: February 1991
Klickitat Fall Chinook Wells 90  580. 1.841  0.0829
Klickitat Late Coho Lewis River 89 33. 1.760 0,1210
Klickitat Spring Chinook Klickitat a9 12.  1.437 0.1133
Klickitat Spring Chinook Klickitat 90 218. 1.270 0.0686
Lyon"s Ferry Fall Chinook Lyon"s Ferry 90  585. 0.194  0.0420
Lyon's Ferry Spring Chinook Tucannon 89 11. 0.610 0.1755
Lyon's Ferry Spring Chinook Tucannon 90 280. 0.047 0.0102
Ringold Spring Chinook Wind River 90 181. 0.965 0.2533
Rocky Reach Early Coho Rocky Reach 89 18. 0.810 0.1310
Rocky Reach Fall Chinook Wells 90 715,  0.177 0.0221

Month: March 1991
Klickitat Fall Chinook Lyon"s Ferry 90  370. 1.050 0.0722
Klickitat Fall Chinook Priest Rapids 90  309. 0.888 0.0461
Klickitat Late Coho Lewis River 89 26. 2.38 0.1417
Klickitat Spring Chinook Klickitat 89 11. 1.279  0.1042
Klickitat Spring Chinook Klickitat 90 127. 0.708 0.0710
Lyon"s Ferry Fall Chinook Lyon"s Ferry 90  339. 0.205 0.0444
Lyon®s Ferry Spring Chinook Tucannon 89 ¢. 0.760 0.2184
Lyon"s Ferry Spring Chinook Tucannon 90 143. 0.077 0.0167
Priest Rapids Fall Chinook Priest Rapids 90 540: 0.930 0.3066
Ringold Spring Chinook Wind River 90 110 0.632  0.1730
Rocky Reach Early Coho Rocky Reach 89 17.  0.815  0.1377
Rocky Reach Fall Chinook wells 89 14, 0.682 0.0750
Rocky Reach Fall Chinook Wells 90 450. 0.208 0.0286

Month: April 1991
Klickitat Fall Chinook Lyon"s Ferry 90  181. 1.348 0.1488
Klickitat Fall Chinook Priest Rapids 90 116. 1.679 0.0873
Klickitat Late Coho Lewis River 89 20, 2.789 0.1656
Klickitat Late Coho Lewis River Q0 777. 1.885 0.0628
Klickitat Spring Chinook Klickitat g9 9. 1.187 0.0967
Klickitat Spring Chinook Klickitat 90 94, 0.872 0.0874
Lyon's Ferry Fall Chinook Lyon"s Ferry 90  166. 0.201 0.0436
Lyon"s Ferry Spring Chinook Tucannon 90 94. 0.098 0.0213
Priest Rapids Fall Chinook Priest Rapids 90  206. 0.828  0.6252
Priest Rapids Fall Chinook Wells 90  132. 0.449  0.0831
Ringold Spring Chinook Wind River 90 8%. 0.760 0.2081
Rocky Reach Early Coho Rocky Reach 89 13. 0.817 0.1635
Rocky Reach Fall Chinook Wells 89 11.  0.796  0.0876
Rocky Reach Fall Chinook Wells 90  440. 0.216  0.0296
Wells Spawning  Fall Chinook Wells 90 103. 1.118 0.1863

Month: May 1991
Klickitat Fall Chinook Lyon"s Ferry 90  102. 0.956  0.4005
Klickitat Fall Chinook Priest Rapids 90 75. 1.820 0.1164
Klickitat Late Coho Lewis River 89 15. 0.716 0.0425
Lyon's Ferry Fall Chinook Lyon"s Ferry 90  147. 0.474 0.1027
Lyon"s Ferry Spring Chinook Tucannon 20 84. 0.110  0.0275
Priest Rapids Fall Chinook Priest Rapids 90 66. 0.894  1.3317
Priest Rapids Fall Chinook wells 51. 0.849  0.1570
Ringold Spring Chinook Wind River 90 54. 1.009  0.2763
Rocky Reach Early Coho Rocky Reach 89 13. 0.823 0.1645
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Disease Category:

Agent: Normal

Upper Columbia

Month: May

Month: June

Other

Location

Rocky Reach
Rocky Reach

1991
Klickitat
Klickitat
Klickitat
Klickitat
Priest Rapids
Priest Rapids

WOF Program QCO1

DISEASE PREVALENCE SUMMARY

Fall Chinook
Fall Chinook

Fall Chinook
Late-Coho
Late Coho

Spring Chinook

Fall Chinook
Fall Chinook

Species

1991

Priest Rapids
Wells

Lyon"s Ferry
Lewis River
Lewis River
Klickitat
Priest Rapids
Wells

Size
Brood Fish/
90  720.
89 10.
Q0 79.
89 15.
90 170,
90 69.
90 46,
@0 37.
Size

Brood Fish/Lb

Flow

0.741
0.836

0.132

0.670
1.389
0.733
1.076
1.056

Density
Index

0.5209
0.0398
0.1014
0.1070
1.6743
0.0195

Flow Density

Index

Index

500 0.23
100 0.05

10730

800 0.05
2000 0.76
300 0.02
700 0.20
1732 0.03

11 0.01

5543

Number %
LOSS LOSS

........................................... R L L L L L L L L T T I T

Disease Category: Other

Agent: Phoma herbarum

Basin Location

Lower Columbia

Month: January 1991
Speelyai

Month: February 1991
Speelyai

Month: March 1991
Speelyai

Month: April 1991
Kalama Falls
Washougal

Month: May 1991

Disease Category:

Agent: Pinhead
Lower Columbia

Month: January

Lewis River

Other

Location

1991

Lewis River
Lewis River
Lewis River
Toutle

Spring Chinook

Spring Chinook

Spring Chinook

Fall Chinook
Fall Chinook

Spring Chinook

species

Early Coho
Late Coho
Spring Chino
Early Coho

Lewis River

Lewis River

Lewis River

Kalama Falls
Washougal

Lewis River

Lewis River
Lewis River
ok Lewis River
Grays River
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90

90

90
90

90

500.

329.

216.

180.
227.

98.

Size
Brood Fish/Lb

35.
33.

24.

1.835

1.229

1.033

1.446
0.158

1.076

0.0760

0.1816
0.0271

0.0463

Flow Density

Index

1.241
1.761
1.292
1.746

Index

0.0827
0.1187
0.1292
0.0393

0.05

150

150

2060
2800

4860

77

e—————

77

0.00

Number %
LOSS



Disease Category: Other
Agent: Pinhead

Basin Location
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Loner Colmbia

1991

Lewis River
Lewis River
Lewis River
Toutle
Toutle

Month: February

Month: March
River
River
River
River
River

River

Grays
Grays
Lewis
Lewis
Lewis
Lewis

1991

Lewis
Lewis
Lewis
Lewis
Lewis

Month: April
River
River
River
River

River

1991
Lewis
Lewis
Lewis
Lewis

Month: May
River
River
River
River

1991

Grays River
Lewis River
Lewis River
Toutle

Month: June

Upper Columbia

1991

Lyon®s Ferry
Lyon"s Ferry
Priest Rapids

Month: April

1991
Lyon®s Ferry
Priest Rapids

Month: May

WDF

PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

Species

1991

Stock

Number
Loss

%
LOSS
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Early Coho
Late Coho
Spring Chinook
Early Coho
Fall Chinook

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

Early Coho
Early Coho
Late Coho
Late Coho
Spring Chinook

Early Coho
Late Coho
Late Coho
Spring Chinook

Early Coho
Early Coho
Late Coho
Fall Chinook

Fall Chinook
Spring Chinook
Fall Chinook

Fall Chinook
Fall Chinook

Lewis River
Lewis River
Lewis River
Grays River
Cowlitz

Grays River
Toutle
Lewis River
Toutle
Lewis River
Lewis River

Lewis River
Toutle

Lewis River
Lewis River
Lewis River

Toutle

Lewis River
Lewis River
Lewis River

Toutle
Toutle
Lewis River
Toutle

Lyon®s Ferry
Tucannon
Wells

Lyon®s Ferry
Wells
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Size Flow Density
Brood Fish/Lb Index Index
89 27. 1.325 0.0987
89 28. 1.752 0.1324
89 8. 1.706 0.1410
89 21, 1.809 0.0452
90 415. 0.721 0.0180
20 526. 1.903 0.1142
90  860. 1.013 0.0524
a9 21. 1.497 0.1310
e0 502. 1.434 0.1075
89 21. 2.050 0.1656
89 9. 0.702 0.0595
89 17. 1.715 0.1501
90 333. 1.868 0.1401
8¢ 18. 2.187 0.2187
90 857. 1.129 0.8466
90 157. 0.384 0.0302
90 187. 0.356 0.0400
89 16, 2.387 0.2387
90 425, 0.907 0.0513
90 98. 1.076 0.0463
9D 114. 0.557 0.0316
90 106. 0.725 0.0544
90 235. 0.897 0.0448
90 66. 1.419 0.0432
90 166. 0.201 0.0436
90 94. 0.098 0.0213
90  132. 0.449 0.0831
90 147. 0.474 0.1027
90 51. 0.849 0.1570

TR

4733

430
186
1489

449

2618

121
232

393

1831

mmmmmm—-

1878

0.04
0.05

0.00
0.04

0.10
0.00
0.14
0.02



Disease Category: Other
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Agent: Tail Rot
Basin
Lower Columbia

Month: February

Month: March

Upper Columbia

Month: January

Location

1991
Grays River
Grays River

1991
Grays River
Washougal

1991
Rocky Reach

Disease Category: Other

Agent: unknown
Basin

Lower Columbia
Month: January
Month: February
Upper Columbia
Month: February
Month: March
Month: April
Month: May

Location

1991
Grays River
Grays River

1991
Lewis River

1991
Wells spawning
Wells Spawning

1991
Wells
Wells
Wells

Spawning
Spawning
spawning

1991

Uells
Uells
Uells

Spawning
Spawning
Spawning

1991
Wells
Uells

Spawning
Spawning

WDF

PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

Species

Fall
Fall

Chinook
Chinook

Fall Chinook
Fall Chinook

Fall Chinook

Species

Fall Chinook

Fall Chinook

Spring Chinook

Fall Chinook

sumner Chinook

Fall Chinook
Spring Chinook
summer Chinook

Fall Chinook
Spring Chinook
Summer Chinook

Fall Chinook
Summer Chinook

1991

Stock

Grays River
Katama Falls

Grays River
Washougal

Wells

Stock

Grays River
Kalama Falls

Lewis River

Wells
Wells

Wells
Leavenworth
Uells

Wells
Leavenworth
Uells

Wells
Uells

A-53

size

Brood Fish/Lb

L LI ER R EEE T LR R Y T

90 346,
90 549,
90  208.
90  490.
89 16.

size

Brood Fish/Lb

90  670.
90 636.
89 8.
90  184.

90  180.
90  154.
90 50.
90  101.
90 103.
S0 50.
90  112.
90 57.
90 89.

Flow Density

Index Index
1.579 0.0807
1.781 0.1018
1.545 0.0846
1.232 0.0244
0.558 0.0689

Flow Density

Index Index
1.039 0.0552
1.192 0.1006
1.706  0.1410

0.765 0.1273

1.041 0.0425
0.855 0.1425
1.145 0.2713
1.500 0.0705
1.118  0.1863
1.144  0.2710
1.525  0.0943
1.107 0.1845
0.765  0.1025

Number
LOSS

10050
4000

14050

2070
3000

EaeEwom.

5070

200

200

Number
Loss

19
187

T 206
37

228

276

12

108

144

11
116

127

%
Loss

0.09

0.01

0.01
0.03

0.01
0.0D



WDF PRDGRAH QCO1
DISEASE PREVALENCE SUMMARY

1991
Disease Category: Parasite
Agent: Nematode
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
Upper Columbia
Month: June 1991
Wells Spawning Summer Chinook Wells 90 93. 2.580 a.6435 2000 0.16
2127
Disease Category: Viral
Agent: EIBS
sire Flow Density Number %
Basin Location species Stock Brood Fish/Lb Index Index LOSS LOSS
Lower Columbia
Month: January 1991
Cowlitz Late Coho Cowlitz 89 28. 1.776 0.2537 4240 0.10
Cowlitz Spring Chinook Cowlitz 09 5.8 1.295 0.1850 434 0.03
4674
Month: February 1991
Couwlitz Late Coho Cowlitz 89 22. 2.089 0.2984 5240 0.12
5240
Month: March 1991
Cowlitz Late Coho Cowlitz 89 20. 2.216 0.3166 7040 0.16
7040
Month: April 1991
Cowlitz Late Coho Cowlitz 89 18. 2.374 0.3391 8233 0.19
8233

A-54



APPENDI X B

Appendi x B contains the Hatchery Rearing Parameters and Mortality
Sunmmary Report. Data are presented by |ocation; sorted by species,
stock and brood. Data are from January 1, 1990 to June 30, 1991

Abbrevi ati ons:
Brood = A - adults returning in 1990. _
Brood = 90 in Decenber of 1990 = eggs taken in 1990.



WDOF PROGRAM QC02
Hatchery Rearing Parmeters ad Mortality Sumary Report

1990 -1991
Location: Cowlitz
PWNOS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER  FLOW DENSITY FOOD MONTHLY
SPECIES ~ STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GPH GPH INDEX INDEX CONV MORTLTY
Fall Cowlitz 89 Feb 1990 12487 585. 46000 4000 3.12 1.9 0.17 16400
Fall Cowlitz 89 Mar 1990 22104 306. 88000 12000 1.84 0.9 0.13 1.6 29900
Fall Cowlitz 89 Apr 1990 44390 152. 101000 16000 2.77 1.1 0.18 1.3 16600
Fall Cowlitz 90 Apr 1991 28655 239. 140000 20000 1.43 0.7 0.09 42000
Fall Cowlitz 90 May 1991 70733 100. 140000 20000 3.54 0.17 0.0 37900
Fall Cowlitz 90 Jun 1991 103797 68. 176000 22000 4.72 1:: 0.18 1.2 15100
Late Cowlitz 88 Jan 1990 176270 27. 152000 18500 9.53 2.1 0.26 1.3 18200
Late Cowlitz 88 Feb 1990 197620 24, 153000 185DD 10.70 2.3 0.28 1.7 16400
Late Cowlitz 88 Mar 1990 214931 22, 153000 18500 11.60 2.3 0.28 3.2 14400
Late Cowlitz 88 Apr 1990 261833 18. 152000 18500 14.20 2.7 0.33 1.2 15500
Late Cowlitz 88 May 1990 52935 17. 152000 18500 2.86 0.5 0.07 0.0 26600
Late CoMitz 89 May 1990 33398 200. 116000 12800 2.61 1.5 0.16 0.0 54800
Late Cowlitz 89 Jun 1990 47509 139. 116000 12800 3.71 1.4 0.16 1.5 65800
Late Cowlitz 89 Jul 1990 73106 89. 164000 26000 2.81 D.9 0.15 1.4 26200
Late Cowlitz 89 Aug 1990 83440 b4, 182000 26000 3.21 0.9 0.14 0.0 21400
Late Cowlitz 89 Sep 1990 88749 51. 182000 26000 3.41 0.9 0.13 0.0 17900
Late Cowlitz 89 Oct 1990 99651 45. 140000 20000 4.98 1.3 0.19 3.9 6700
Late Cowlitz 89 Nov 1990 144493 31, 140000 20000 7.22 1.7 0.24 0.0 11200
Late Cowlitz 89 Dec 1990 149123 30. 140000 20000 7.46 1.7 0.25 7.7 5600
Late Cowlitz 89 Jan 1991 159396 28. 140000 20000 7.97 1.8 0.25 4.2 10600
Late Cowlitz 89 Feb 1991 202272 22, 140000 20000 10.10 2.1 0.30 1.0 13100
Late Cowlitz 89 Mar 1991 221620 20, 140000 20000 11.10 2.2 0.32 2.6 17600
Late Cowlitz 89 Apr 1991 244872 18. 140000 20000 12.20 2.4 0.34 2.3 24700
Spring Cowlitz 88 Jan 1990 120722 9. 153000 22000 5.49 0.8 0.12 3.5 6900
Spring Cowlitz 88 Feb 1990 119966 9. 150000 22000 5.45 0.0 0.15 0.0 6800
Spring Comlitz 88 Mar 1990 153500 7. 153000 22000 6.98 0.0 0.14 1.2 5200
Spring Cowlitz 89 Jan 1990 9742 202. 80000 2100 4.64 2.0 0.05 1.0 10500
Spring Cowlitz 89 Feb 1990 13542 145. 76000 12906 1.05 0.4 0.07 1.8 4300
Spring Cowlitz 89 Mar 1990 22994 85. 76000 12906 1.78 0.6 0.10 1.1 9200
Spring Cowlitz 89 Apr 1990 33503 58, 203000 29000 1.16 0.3 0.05 1.8 11277
Spring Cowlitz 89 May 1990 44453 39. 190000 29000 1.53 0.4 0.06 0.0 2598
Spring Cowlitz 89 Jun 1990 49895 30. 189000 29000 1.72 0.4 0.06 0.0 4616
Spring Cowlitz 89 Jul 1990 57484 22. 152000 27000 2.13 0.4 0.08 0.0 1301
Spring Cowlitz 89 Aug 1990 90236 14. 152000 27000 3.34 0.6 0.11 1.0 1354
Spring Cowlitz 89 sep 1990 126232 10. 152000 27000 4.68 0.7 0.13 0.0 985
Spring Cowlitz 89 Oct 1990 140149 9. 2.4 978
Spring Cowlitz 89 Nov 1990 179997 7. 168000 24000 7.50 1.0 0.14 0.0 1364
Spring Cowlitz 89 Dec 1990 179672 7. 0.0 2276
Spring Cowlitz 89 Jan 1991 216597 5.8 168000 24000 9.02 1.3 0.19 1.1 1446
Spring Cowlitz 89 Feb 1991 209144 6. 152000 27000 7.75 1.0 0.19 0.0 1396
Spring Cowlitz 89 Mar 1991 208996 6. 168000 24000 8.71 1.1 0.16 0.0 891
Spring Cowlitz 90 Dec 1990 211000
Spring Cowlitz 90 Dec 1990 4817 500. 75000 3000 1.61 0.9 0.04 9500
Spring Cowlitz 90 Jan 1991 7991 300. 75000 4000 2.00 0.7 0.04 1.6 11000
Spring Cowlitz 90 Feb 1991 14945 160. 75000 9000 1.66 0.7 0.09 0.9 6200
Spring Cowlitz 90 Mar 1991 18123 130. 81000 13000 1.39 0.6 0.09 2.9 35200
Spring Cowlitz 90 Apr 1991 31355 70. 34000 0.92 0.3 1.1 3609
Spring Cowlitz 90 May 1991 39961 43. 173000 33000 1.21 0.3 0.06 0.0 3704
Spring Cowlitz A Dec 1990 326

B-1
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Grays
Grays

River
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Grays River
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Kalama Falls
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Lewis
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River
River
River
River
River
River
River

River
River
River
River
River
River
River
River
River
River
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Lewis River

Lewis
Lewis
Lewis
Lewis

Toutle
Toutle
Toutle
Toutle

River
River
River
River

ELokomin
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin

WDF PROGRAM QCO02

Hatchery Rearing Parameters end Mortality Summary Report

1990 -1991

POUNDS ~ AVERAGE PDND
* DATE * OF FISH SIZE VOLUME
BROCD MTH YEAR ON HAND FISH/LB CU FEET

88 Jan 1990 17700 27 22000
88 Feb 1990 19076 25 22399
88 Mar 1990 25057 19 22000
88 Apr 1990 26427 18 22000
88 Jan 1990 14786 30. 36000
89 Jan 1990 383 1288. 7000
89 Feb 1990 760 647, 7199
89 Mar 1990 1401 351, 7199
89 Apr 1920 2971 164. 11000
89 May 1990 4940 98. 18000
89 Jun 1990 5813 83. 29000
89 Jul 1990 6700 72. 36000
89 Aug 1990 8435 57. 36000
89 Sep 1990 11173 43. 36000
89 Oct 1990 14554 33. 36000
89 Nov 190 16558 29. 36000
89 Dec 1990 17132 28. 36000
89 Jan 1991 18772 25. 36000
90 Feb 1991 812 664. 71w
90 Mar 1991 1170 460. 7199
90 Apr 1991 1991 301. 7199
90 May 1991 3844 147. 32000
90 Jun 1991 5591 101. 36000
89 Jan 1990 403 1282. 7000
89 Feb 1990 775 665. 71w
89 Mar 1990 1524 338. 7199
89 Apr 1990 3051 168. 7199
89 May 1990 4913 104. 18000
89 Jun 1990 6218 82. 25000
89 Jul 190 6873 74, 36000
89 Aug 1990 9409 54, 36000
89 Sep 1990 11810 43. 36000
89 Oct 1990 13589 34, 36000
89 Nov 1990 17505 29. 36000
89 Dec 1990 18115 28, 22000
89 Jan 1991 18063 28, 22000
89 Feb 1991 24074 21. 22000
89 Mar 1991 25275 20. 22000
89 Apr 1991 29711 17. 22000
90 Mar 1991 711 7. 7199
90 Apr 1991 1067 511, 7199
90 May 1991 2136 254. 10000
90  Jun 1991 3522 154. 14399
89 Jan 1990 2195 1200. 1800
89 Feb 1990 7908 533. 73000
89 Mar 1990 15531 304. 73000
89 Apr 1990 32760 144. 73000
89 May 1990 69323 68. 74000
89 Jun 1990 85858 52 67000

B-2

WATER
INFLOW  PER
GPM
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2430
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5300
7430
7430
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LBS

GPM

8.26
5.69

0.96
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WDF PROGRAH QC02
Hatchery Rearing Parameters andMortality Summary Report

1990 -1991
Location: Elokomin
PWNOS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER FLOW DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON RAND FISH/LB CU FEET GPM GPH INDEX INDEX  CONV MORTLTY
Fall Elokcmin 90 Feb 1991 2773 641. 10800 810 3.42 0.1 0.01 720
Fall Elokomin 90 Mar 1991 7450 451. 41000 4200 1.77 0.0 0.10 0.0 5180
Fall Elokcmin 90 Apr 1991 14177 236. 40000 4200 3.38 1.5 0.16 0.0 14390
Fall Elokomin 90 May 1991 33075 101. 41000 4200 7.88 2.7 0.27 0.8 6100
Fall Elokomin 90 Jun 1991 47711 70. 40000 4200 11.40 3.2 0.33 0.7 800
Fall Elokomin A Dec 1990 22000 5000 584
Fall Kalama Falls 90 Feb 1991 3336 740. 22000 1590 2.10 1.2 0.09 1240
Fall Kalama Falls 90 Mar 1991 1975 531. 14000 1060 1.86 1.1 0.08 0.0 3460
Fall Kalama Falls 90 Apr 1991 3518 298. 22000 1590 2.21 1.0 0.08 1.1 600
Fall Kalama Falls 90 May 1991 8513 123. 22000 2500 3.41 1.2 0.14 0.9 1400
Fall Kalama Falls 90 Jun 1991 12764 82. 22000 2500 5.11 1.5 0.17 0.0 600
Fall Toutle 90 Feb 1991 420 907. 3599 265 1.58 1.1 0.08 0.0 800
Fall Toutle 90 Mar 1991 633 600. 35w 270 2.34 1.4 0.10 1.0 800
Fall Toutle 90 Apr 1991 1045 362. 71w 540 1.94 0.9 0.07 1.1 1700
Fall Toutle 90 May 1991 2457 154. 7199 540 4.55 1.8 0.13 0.6 1100
Late Elokoin 88 Jan 1990 44022 27. 117000 6000 7.34 1.6 0.08 1.0 2200
Late Elokomin 88 Feb 1990 49458 24. 113000 6000 8.24 1.8 0.10 0.0 1600
Late Elokcmin 88 Mar 1990 65911 18. 113000 7200 9.15 0.11 0.7 565
Late Elokomin 88 Apr 1990 60697 15. 113000 7200 8.43 1:: 0.10 0.0 1235
Late Elokomin 88 May 1990 66983 13. 113000 6000 11.20 1.9 0.10 0.7 705
Late Elokcmin 89 Mar 1990 694 1081. 7199 540 1.29 0.9 0.07 285
Late Elokcmin 89 Apr 1990 2431 705. 14000 1080 2.25 1.4 0.11 0.0 9400
Late Elokomin 89 May 1990 4786 354. 25000 2890 1.66 0.8 0.10 0.9 17797
Late Elokcmin 89 Jun 1990 6747 227. 25000 1890 3.57 1.5 0.12 1.6 3808
Late Elokcmin 89 Jul 1990 8798 163. 113000 6300 1.40 0.5 0.03 1.9 8762
Late Elokomin 89 Aug 1990 14024 102. 113000 6300 2.23 0.7 0.04 1.1 3610
Late Elokomin 89 Sep 1990 21663 6.5. 113000 6300 3.44 0.0 0.06 1.1 1130
Late Elokomin 89 Oct 1990 35702 40. 113000 6300 5.67 1.4 0.08 0.6 1690
Late Elokcmin 89 Nov 1990 38588 37. 113000 6300 6.13 1.5 0.08 1.8 350
Late Elokomin 89 Dec 1990 36578 39. 113000 6300 5.81 1.4 0.08 0.0 1200
Late Elokomin 89 Jan 1991 32677 39. 113000 6300 5.19 1.3 0.07 0.0 701
Late Elokomin 89 Feb 1991 50966 25. 113000 6300 8.09 1.8 0.10 0.5 260
Late Elokomin 89 Mar 1991 57904 22. 113000 6300 9.19 1.9 0.11 1.8 400
Late Elokomin 89 Apr 1991 79518 16. 113000 6300 12.60 2.4 0.13 0.6 1400
Late Elokomin 89 May 1991 79450 16. 113000 6300 12.60 2.4 0.13 0.0 800
Late Elokomin 90 Mar 1991 1169 865. 10800 810 1.44 0.9 0.07 4600
Late Elokomin 90 Apr 1991 1849 517. 10000 810 2.28 1.3 0.11 1.1 3666
Late Elokomin 90 May 1991 3899 242. 67000 3270 1.19 0.5 0.03 0.8 10400
Late Elokomin 90 Jun 1991 4291 174. 64000 3000 1.43 0.6 0.03 0.0 900
Late Lewis River 90 Mar 1991 437 1061. 35w 270 1.62 1.2 0.09 1300
Late Lewis River 90 Apr 1991 780 659. 3599 270 2.89 1.7 0.13 0.0 934
Late Lewis River 90 May 1991 2032 288. 10800 810 2.51 1.2 0.09 0.0 7300
Late Lewis River 90 Jun 1991 4271 176. 10800 810 5.27 2.2 0.16 0.0 9100
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Hatchery Rearing Parameters and Mortality Summary Report

* DATE e OF FISH
MTH YEAR ON HAND

Jan
Feb
Mar
Apr

Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Feb
Mar
Apr
May

Feb
Mar
Apr
May

Jun

Feb
Mar
Apr
May
Jun

Jan
Feb
Mar
Apr

Feb
Mar
Apr
May

Jan
Feb
\%='g
Apr
Ney

Jun

Jan
Feb
Mar
Apr
May
Jun

Feb
Mar
Apr

1990
1990
1990
1990

1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1991
1991
1991
1991

1991
1991
1991
1991

1991
1991
1991
1991

1991
1991

1990
1990

1990
1991
1991
1991

1991
1991

1991

1991
1991

1990
1990
1990

1990 -1991
POUNDS AVERAGE POND WATER LBS

SIZE VOLUME INFLOW PER  FLOW DENSITY
FISH/LB CU FEET GPM GPM  INDEX  JNDEX
16852 21. 60000 1500 11.20 2.3 0.06
18610 19. 158000 1350 13.80 2.7 0.02
23530 15. 158000 1350 17.40 3.0 0.03
27126 13. 157000 1350 20.10 3.4 0.03
2312 830. 16000 900 2.57 1.6 0.09
1980 405. 11000 600 3.30 1.7 0.10
3620 220. 11000 822 4.40 1.9 0.14
5613 136. 42000 2700 2.08 0.8 0.05
9419 81. 102000 3660 2.57 0.8 0.03
13342 57. 102000 3660 3.65 0.0 0.04
21058 36. 102000 3660 5.75 1.4 0.05
26992 28. 102000 3650 7.40 1.6 0.06
27907 7. 102000 3650 7.65 1.6 0.06
27792 27. 102000 3650 7.61 1.6 0.06
28211 27. 92000 2900 9.73 2.1 0.06
18047 21. 60000 1160 15.60 3.2 0.06
22294 17. 60000 1160 19.20 3.5 0.07
25066 15. 60000 1160 21.60 3.8 0.07
9435 17. 49000 450 21.00 3.8 0.04
1366 788. 11000 600 2.28 1.5 0.08
2023 526, 10000 600 3.37 1.9 0.11
1808 240. 10500 600 3.01 1.3 0.08
3057 142. 60000 1050 2.91 1.1 0.02
4061 106. 60000 1350 3.01 1.0 0.02
1363 946. 16000 900 1.51 1.1 0.06
478 860. 5800 300 1.59 1.0 0.05
1517 262. 10500 600 2.53 1.1 0.07
2719 161. 16000 900 3.02 1.1 0.06
3409 114. 37000 2100 1.62 0.6 0.03
582 782. 5199 450 1.29 0.8 0.07
660 689. 11000 600 1.10 0.6 0.04
403 202. 5300 300 1.34 0.5 0.03
425 201. 5300 300 1.42 0.6 0.03
2437 579. 134000 2350 1.04 0.6 0.01
5043 246. 129000 1900 2.65 1.1 0.02
9751 126. 81000 2300 4.24 1.4 0.04
13098 63. 70000 2200 5.95 1.6 0.05
1460 670. 16000 850 1.72 1.0 0.06
2694 346. 16000 850 3.17 1.5 0.08
4477 208. 21000 1150 3.89 1.5 0.08
9646 111. 37000 2150 4.50 0.7 0.04
7170 80. 86000 2850 2.52 0.7 0.02
11657 49. 85000 2850 4.09 1.0 0.03
2788 636. 16000 1350 2.07 1.2 0.10
3787 549. 21000 1200 3.16 1.8 0.10
1172 313. 10500 600 1.95 0.9 0.05
369 211. 5300 300 1.23 0.5 0.03
3940 75. 49000 900 4.38 1.2 0.02
4923 60. 49000 900 5.47 1.3 0.02
3868 558. 26000 2000 1.93 1.1 0.08
558 201. 5300 350 1.59 0.6 0.04
895 124. 5300 400 2.24 0.7 0.06
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WDF PROGRAM QC02
Hatchery Rearing Parameters end Mortality Summary Report
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1990 -1991
Location: Kalama Falls
POUNDS AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW  PER
SPECIES STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPW GPM
Early Kalama Falls 90 Dec 1990
Early Kalama Falls A Dec 1990
Fall Kalama Falls 89 Jan 1990 3049 883. 29000 2100 1.45
fall Kalama Falls 89 Feb 1990 6150 583. 38000 3100 1.98
Fall Kalama Falls 89 Mar 1990 11084 323. 38000 3300 3.36
Fall Kalama Falls 89 Apr 1990 21530 166. 57000 6000 3.59
Fall Kalama Falls 89 May 1990 29190 96. 82000 8900 3.28
Fall Kalama Falls 89 Jun 1990 1319 121. 9600 900 1.47
Fall Kalama Falls 89 Jul 1990 770 103. 4800 500 1.54
Falt Kalama Falls 89 Aug 1990 1056 74. 4800 550 1.92
Fall Kalama Falls 90 Dec 1990
Fall Kalama Falls 90 Jan 1991 2587 991, 33000 2100 1.23
Fall Kalama Falls 90 Feb 1991 5895 688. 48000 4000 1.47
Fall Kalama Falls 90 Mar 1991 10074 363. 43000 4050 2.49
Fall Kalama Falls 90 Apr 1991 20286 180. 43000 5400 3.76
Fall Kalama Falls 90 May 1991 45541 80. 108000 9800 4.65
Fall Kalama Falls 90 Jun 1991 51917 70. 96000 10000 5.19
Fali Kalama Falls A  Dec 1990
Late Kalama Falls 88 Jan 1990 39820 24. 55000 5800 6.87
Late Kalama Falls 88 Feb 1990 47725 20. 55000 5800 8.23
Late Kalama Falls 88 Mar 1990 56070 17. 55000 5800 9.67
Late Kalama Falls 88 Apr 1990 63486 15. 55000 5800 10.90
Late Kalama Falls 88 May 1990 23600 14. 19000 2000 11.80
Late Kalama Falls 89 Mar 1990 220 1300. 4800 200 1.10
Late Kazlama Falls 89 Apr 1990 1121 601. 9600 800 1.40
Late Kalama Falls 89 May 1990 2029 326. 9600 800 2.54
Late Kalama Falls 89 Jun 1990 2300 265. 29000 2700 0.85
Late Kalama Falls 89 Jul 1990 3901 156. 29000 2700 1.44
Late Kalama Falls 89 Aug 1990 5612 108. 29000 3300 1.70
Late Kalama Falls 89 Sep 1990 9460 64. 29000 3000 3.15
Late Kalama Falls 89 Oct 1990 13084 46. 29000 3000 4.36
Late Kalama Falls 89 Nov 1990 16700 36. 29000 3000 5.57
Late Kalama Falls 89 Dec 1990 17647 34. 38000 2800 6.31
Late Kalama Falls 89 Jan 1991 21453 28. 38000 4000 5.36
Late Kalama Falls 89 Feb 1991 27304 22. 38000 4000 6.83
Late Kalama Falls 89 Mar 1991 35311 17. 38000 4000 8.83
Late Kalama Falls 89 Apr 1991 37512 16. 38400 4000 9.38
Late Kalama Falls 90 Dec 190
Late Kalama Falls 90 Mar 1991 763 1159. 9600 600 1.27
Late Kalama Falls 90 Apr 1991 1505 693. 9600 1000 1.50
Late Kalama Falls 90 May 1991 2248 450. 14000 1200 1.87
Late Kalama Falls A  Dec 1990 12000 700
Late Lewis River 89 Mar 1990 211 1300. 4800 200 1.05
Late Lewis River 89 Apr 1990 467 587. 4800 400 1.17
Late Lewis River 89 May 1990 846 322. 4800 440 1.92
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SPECIES

Spring

Kalama Falls

STOCK BROOD
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Lewis River 89
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Lewis River 89
Lewis River 89
Lewis River 89
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WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Sumary Report

POUNDS

* GATE * OF FISH

Jun 190
Jul 1990
Aug 1990
Sep 1990
Oct 1990
Nov 1990
Dec 1990
Jan 1991
Feb 1991
Mar 1991
Apr 1991

Jan 1990
Feb 1990
Mar 1990
Apr 1990
May 1990
Jun 1990
Jul 1990
Aug 1990
Sep 1990
Oct 1990
Nov 1990
Dec 1990
Jan 1991
Feb 1991
Mar 1991
Apr 1991

Dec 1990
Dec 1990
Jan 1991
Feb 1991
Mar 1991
Apr 1991
May 1991

Dec 1990

MTH YEAR ON HAND

...... P L L L L L R N

1018
1669
2518
3901
5360
7047
7870

9227°"
12742
15729
16700

1122
1587
2618
4463

891
1023
1278
1881
2887
3593
5295
6529
6329

10090

8523
9233

99

364
620
816
1711
2304

1990 -1991
AVERAGE POND
SIZE VOLUME
FISH/LB CU FEET
266. 9600
162. 9600
107. 9600
69. 9600
50. 9600
38. 9600
34. 19000
29, 19000
21, 19000
17. 19000
16. 19000
708. 9600
499. 9600
302. 9600
177 9600
131 9600
113 9600
89 9600
60. 9600
39. 9600
31 9600
21 9600
17 71w
17 7199
11 7199
13 7199
12 7199
1200. 4800
800. 4800
469. 4800
355. 4800
169. 4800
125. 4800
12000
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WATER
INFLOW PER
GPM

300

300
400
450
450
500

500

LBS

GPM

1.13
1.85
2.29
3.90
5.36
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4.61
6.37

8.35

1.14
1.42
1.71
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FLOW DENSITY FOOD MONTHLY
CONV MORTLTY
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255
955
245
185
15
a0
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100
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1370

900
1275
1150

300

35700

500
200
1260
500
1200
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Location:

SPECIES

WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

1990 -1991
Klickitat
PWNOS  AVERAGE POND WATER LGS
* DATE * OF FISH SIZE VOLUME INFLOW  PER
STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GPM GPM
Lyon®s Ferry 90 Dec 1990
Lyon"s Ferry 90 Feb 1991 2093 824. 17000 737 2.84
Lyon"s Ferry 90 Mar 1991 5028 370. 34000 2340 2.15
Lyon*s Ferry 90 Apr 1991 9419 181. 24000 2649 3.56
Lyon®s Ferry 90 May 1991 16603 102. 13000 5446 3.05
Lyon*s Ferry 90 Jun 1991 21326 79. 13000 51196 0.42
Priest 89 Feb 1990 9013 480. 107000 3840 2.35
Priest 89 Mar 1990 19923 216. 107000 6412 3.11
Priest 89 Apr 1990 40164 107. 107000 3840 10.50
Priest 89 May 1990 8331 151. 82000 3000 2.78
Priest 89 Jun 1990 16998 74. 83000 3000 5.67
Priest 90 Dec 1990
Priest 90 Feb 1991 3843 651. 24000 1221 3.15
Priest 90 Mar 1991 8590 309. 86000 4470 1.92
Priest 90 Apr 1991 22753 116. 86000 4470 5.09
Priest 90 May 1991 35066 75. 86000 5500 6.38
Wells 90 Dec 1990
Wells 90 Feb 1991 499 580. 3400 153 3.26
Cowlitz 88 Jan 1990 41273 38. 101000 2200 18.80
CoMitz 88 Feb 1990 47500 33. 80000 5000 9.50
Cowlitz 88 Mar 1990 62666 25. 80000 4800 13.10
Cowlitz 88 Apr 1990 78288 20. 80000 5000 15.70
Cowlitz 88 May 1990 59280 17. 80000 5000 11.90
Cowlitz 88 Jun 1990 55962 18. 80000 5000 11.20
Lewis River 89 Mar 1990 2463 643. 21000 918 2.68
Lewis River 89 Apr 1990 50 270. 21000 918 6.53
Lewis River 89 May 1990 8762 181. 37000 2013 4.35
Lewis River 89 Jun 190 12595 125. 37000 2013 6.26
Lewis River 89 Jul 190 18472 85. 37000 2013 9.18
Lewis River 89 Aug 1990 21344 69. 104000 3760 5.68
Lewis River 89 Sep 1990 23360 63. 104000 3760 6.21
Lewis River 89 Oct 1990 27457 51. 84000 4580 5.99
Lewis River 89 Nov 1990 28003 50. 84000 4550 6.15
Lewis River 89 Dec 1990 35894 39. 80000 5500 6.53
Lewis River 89 Jen 1991 36831 38, 80000 5500 6.70
Lewis River 89 Feb 1991 42303 33. 80000 5500 7.69
Lewis River 89 Mar 1991 53553 26. 80000 4750 11.30
Lewis River 89 Apr 1991 68320 20. 80000 4750 14.40
Lewis River 89 May 1991 19560 15. 80000 4750 4.12
Lewis River 89 Jun 1991 17540 15. 80000 4750 3.69
Lewis River 90 Apr 1991 2315 77T, 24000 800 2.89
Lewis River 90 May 1991 6041 296. 24000 2350 2.57
Lewis River 90 Jun 1991 10393 170. 42000 3065 3.39
Klickitat 88 Jan 1990 28070 28. 83000 4600 6.10
Klickitat 88 Feb 1990 49082 16. 83000 5500 8.92
Klickitat 88 Mar 1990 65389 12. 83000 5500 11.90
Klickitat 88 Apr 1990 111988 7. 83000 5500 20.40
Klickitat 88 May 1990 111985 7. 82000 5500 20.40

B-7

FLOW DENSITY FOOD MONTHLY

INDEX INDEX CONV MORTLTY
28600

1.8 0.08 8330
1.0 0.07 0.0 32293
1.3 0.15 0.7 9600
0.0 0.40 0.0 11400
0.1 0.52 0.3 8800
1.2 0.04 0.0 81728
1.3 0.08 0.5 23020
3.3 0.12 0.9 5734
0.0 0.04 0.0 7006
1.6 . 0.06 0.3 240
529000

1.9 0.09 12573
0.¢ 0.05 0.0 5600
1.7 0.09 0.9 5000
1.8 0.12 1.3 9400
0

1.8 ¢.08 2089
4.7 0.10 1089
2.2 0.13 1.9 860
2.7 0.16 1.1 840
3.0 0.19 1.4 900
2.2 0.14 0.0 930
2.1 0.13 0.0 450
1.6 0.07 0.0 72597
2.9 0.12 0.0 38493
1.8 0.10 1.0 32046
2.1 0.12 1.1 11528
2.8 0.15 0.9 3880
1.7 0.06 1.5 2410
1.8 0.06 2.6 1088
1.6 0.09 1.4 567
1.6 0.09 171
1.5 0.10 0.8 190
1.6 0.11 9.9 266
1.8 0.12 2.0 847
2.4 0.14 3600
2.8 0.17 1:: 3000
0.7 0.04 0.0 5100
0.7 0.04 0.0 4300
1.9 0.06 32000
1.2 0.12 0.7 10800
1.4 0.10 0.9 21300
1.4 0.08 4.3 729
1.5 0.10 0.5 650
1.8 .12 1.0 700
2.7 0.18 0.3 750
2.7 0.18 25
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SPECIES

Spring
Spring
Spring
Spring
Spring
Spring
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Spring
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Spring
Spring
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Spring
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Spring
Spring
Spring
Spring
Spring
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WDF PROGRAM QC02
Hatchery Rearing Parameters end Mortality Sumary Report

1990 -1991
Klickitat
POUNDS  AVERAGE POND WATER LGS

* DATE e OF FISH SIZE VOLUME INFLOW PER FLOW  DENSITY FOOD MONTHLY
STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPH GPM INDEX INDEX CONY MORTLTY
Klickitat 89 Jan 1990 2205 424, 14000 832 2.65 1.5 0.09 0.7 3424
Klickitat 89 Feb 1990 4138 242. 21000 1516 2.73 0.08 0.0 1363
Klickitat 89 Mar 1990 5184 183. 24000 1870 2.77 1:: 0.08 1.6 995
Klickitat 89 Apr 1990 7708 123. 24000 1960 3.93 1.3 0.11 0.0 675
Klickitat 89 May 1990 9713 98. 63000 3560 2.73 0.8 0.05 0.0 1039
Klickitat 89 Jun 1920 12015 68. 57000 3000 4.01 1.1 0.06 0.0 558
Klickitat 89 Jul 1990 14519 56. 57000 3000 4.84 1.2 0.07 2.0 362
Klickitat 89 Aug 1990 17314 47. 64000 5146 3.36 0.8 0.07 0.0 489
Klickitat 89 sep 1990 18909 43. 63000 5146 3.67 0.9 0.07 2.8 649
Klickitat 89 Oct 1990 26219 31. 64000 6280 4.18 0.9 0.09 0.9 322
Klickitat 89 Nov 190 31235 26. 84000 6900 4.53 0.9 0.07 1.6 778
Klickitat 89 Dec 1990 38690 21. 87000 6860 5.64 1.0 0.08 0.0 111
Klickitat 89 Jan 1991 46524 17. 89000 7020 6.63 1.1 0.09 1.5 135
KLickitat 89 Feb 1991 65525 12. 89000 7020 9.33 1.4 0.11 0.8 110
Klickitat 89 Mar 1991 62072 11. 89000 7250 8.56 1.3 0.10 0.0 4200
Klickitat 89 Apr 191 60622 9. 89000 7250 8.36 1.2 0.10 0.0 3200
Klickitat 90 Dec 1990 16100
Klickitat 90 Dec 1990 424 829. 6800 250 1.70 1.1 0.04 0.0 712
Klickitat 90 Jan 1991 994 373. 10000 540 1.84 0.9 0.05 0.0 614
Klickitat 90 feb 1991 1700 218. 10000 540 3.15 1.3 0.07 0.0 187
KLickitat 90 Mar 1991 2910 127. 13699 1374 2.12 0.7 0.07 0.7 1100
KLickitat 90 Apr 1991 3914 94. 13699 1374 2.85 0.9 0.09 1.1 1600
Klickitat 90 May 1991 3966 87. 13000 2050 1.93 0.6 0.09 1200
Klickitat 90 Jun 1991 4955 69. 14000 2045 2.42 0.7 0.11 1.4 3200
Wind River 89 Jan 1990 2811 450. 21000 1553 1.81 1.0 0.08 0.8 3705
Wind River 89 Feb 1990 253 238. 3400 153 1.65 0.7 0.03 0.0 1088
Wind River 89 Mar 1990 383 157. 3400 153 2.50 0.9 0.04 1.3 28
Wind River 89 Apr 1990 668 90. 3400 183 3.65 1.1 0.06 1.3 88
Wind River 89 May 1990 715 84. 3400 183 3.91 1.2 0.06 1.6 48
Wind River 90 Dec 1990 1488 856. 20000 800 1.86 1.2 0.05 0.0 7059
Wind River 90 Dec 1990 25400
Wind River 90 Jan 1991 2255 630. 24000 900 2.51 1.6 0.06 0.0 2824



WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

1990 -1991
Location: Lewis River
POUNDS ~ AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER  FLOW  DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GPH GPM INDEX  INDEX  CONV MORTLTY
Earty Lewis River 88 Jan 1990 37985 28. 90000 5600 6.78 1.5 0.09 0.8 997
Early Lewis River 83 Feb 1990 40888 26. 90000 6000 6.81 1.5 0.10 2.3 4w
Early Lewis River 88 Mar 1990 48277 2. 80000 6000 8.05 1.6 0.12 1.3 1029
Early Lewis River 88 Apr 1990 62288 17. 90000 7000 8.90 1.6 0.13 0.0 3232
Early Lewis River 88 May 1990 66100 16. 90000 6000 11.00 2.0 0.13 1.6 1300
Early Lewis River 89 Jan 1991 30768 35. 90000 6000 5.13 1.2 0.08 1119
Early Lewis River 89 Feb 1991 39851 27. 90000 6700 5.95 1.3 0.10 1.0 916
Early Lewis River 89 Mar 1991 51171 21. 80000 7000 7.31 1.5 0.13 1.1 1366
Early Lewis River 89 Apr 1991 62864 17. 80000 7000 8.98 1.7 0.15 0.8 5900
Early Toutle 90 Mar 1991 761 502. 4000 300 2.54 1.4 0.11 2290
Early Toutle 90 Apr 1991 1147 333. 4000 300 3.82 1.9 0.14 1.2 1857
Early Toutle 90 May 1991 1953 187. 20000 2250 0.87 0.4 0.04 0.9 3024
Early Toutle 90 Jun 1991 3424 106. 20000 1500 2.28 0.7 0.05 0.8 2300
Late Lewis River 88 Jan 1990 75136 30. 180000 11200 6.71 1.5 0.10 1.1 2021
Late Lewis River 88 Feb 1990 80442 28. 180000 12000 6.70 1.5 0.10 2.7 1698
Late Lewis River 88 Mar 1990 97865 23, 180000 12000 8.16 1.6 0.11 1.2 1469
Late Lewis River 88 Apr 1990 132247 17. 180000 14000 9.45 1.7 0.13 0.8 2690
Late Lewis River 88 May 1990 140500 16: 180000 12000 11.70 2.1 0.14 1.7 200
Late Lewis River 89 Mar 1990 5002 872. 44000 3900 1.28 0.9 0.08 3868
Late Lewis River 89 Apr 1990 9291 510. 44000 3300 2.82 1.6 0.12 0.0 58735
Late Lewis River 89 May 1990 15351 296. 180000 8000 1.92 0.9 0.04 0.¢ 165400
Late Lewis River 89 Jun 1990 21623 210. 180000 8000 2.70 1.1 0.05 1.4 8512
Late Lewis River 89 Jul 1990 34979 129. 180000 8000 4.37 1.6 0.07 1.1 17100
Late Lewis River 89 Aug 1990 55713 81. 180000 8000 6.96 2.1 0.09 0.0 5541
Late Lewis River 89 Sep 1990 60034 75. 180000 8000 7.50 2.2 0.10 5.0 10138
Late Lewis River 89 Oct 1990 87739 51. 180000 12200 7.19 2.0 0.13 1.2 27843
Late Lewis River 89 Nov 1990 97039 46, 180000 12200 7.95 2.0 0.14 2.9 10922
Late Lewis River 89 Dec 1990 127485 35. 180000 12200 10.40 2.6 0.17 0.9 4395
Late Lewis River 89 Jan 1991 135036 33. 270000 18200 7.42 1.8 0.12 3.4 3238
Late Lewis River 89 Feb 1991 159028 28. 270000 20400 7.80 1.8 0.13 1.1 3463
Late Lewis River 89 Mar 1991 211871 21. 260000 21000 10.10 2.1 0.17 0.6 3530
Late Lewis River 89 Apr 1991 204561 18. 180000 18000 11.40 2.2 0.22 0.0 10049
Late Lewis River 89 May 1991 230056 16. 180000 18000 12.80 2.4 0.24 1.2 1200
Late Lewis River 90 Mar 1991 483 1250. 8000 300 1.61 1.2 0.05 0.0 9
Late Lewis River 90 Apr 1991 5572 857. 4400 3300 1.69 1.1 0.85 0.0 1113
Late Lewis River 90 May 1991 10279 425. 106000 6000 1.71 0.9 0.05 1.1 69596
Late Lewis River 90 Jun 1991 18428 235. 180000 9000 2.05 0.9 0.04 1.7 65301
Late Washougal 88 Jan 1990 2554 28, 90000 5600 0.46 0.1 0.00 1.5 75
Late Washougal 88 Feb 1990 2750 26. 90000 6000 0.46 0.1 0.00 2.3 34
Late Washougal 88 Mar 1990 3245 22. 80000 6000 0.54 0.1 0.00 1.3 53
Late Washougal 88 Apr 1990 4188 17. 90000 7000 0.60 0.1 0.00 0.0 162
Late Washougal 88 May 1990 4450 16. 90000 6000 0.74 0.1 0.00 0.0 46
Spring Kalama Falls 88 Jan 1990 8787 16. 79000 5300 1.66 0.3 0.02 5.2 164
Spring Kalama Falls &8 Feb 1990 11700 12. 79000 5300 2.21 0.4 0.03 t.8 167
Spring Kalama Falls 88 Mar 1990 12718 11. 79000 5300 2.40 0.4 0.03 3.2 480
Spring Kalama Falls 88 Apr 1990 11650 12. 79000 5300 2.20 0.3 0.02 -1 100



WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

1990 -1991
Location: Lewis River
POUNDS ~ AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER  FLOW DENSITY FOOD MONTHLY
SPECIES ~ STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GMP CPM INDEX INDEX CON™ MORTLTY
Spring Lewis River 88 Jan 1990 11975 16, 90000 2000 5.99 1.1 0.03 4.3 827
Spring Lewis River 8 Feb 1990 15950 12. 79000 3000 5.32 0.0 0.04 0.7 209
Spring Lewis River 8 Mar 1990 17390 11 79000 3000 5.80 0.9 0.03 3.2 74
Spring Lewis River 88 Apr 1920 21200 9 90000 2000 10.60 1.5 0.03 0.2 500
Spring Lewis River 89 Mar 1990 590 200. 4000 360 1.64 0.2 0.02 38
Spring Lewis River 89 Apr 1990 1351 133. 4000 350 3.86 1.3 0.11 0.0 328
Spring Lewis River 89 May 1990 2108 85. 4000 550 3.83 1.1 0.16 0.9 521
Spring Lewis River 89 Jun 1990 14159 7. 63000 7800 1.82 0.5 0.06 0.0 2684
Spring Lewis River 89 Jul 1990 17584 57. 88000 7800 2.25 0.6 0.05 2.1 2948
Spring Lewis River 89 Aug 1990 23742 42, 408000 10500 2.26 0.5 0.05 1.3 5095
Spring Lewis River 89 Sep 1990 35335 28. 108000 10500 3.37 0.7 0.07 8032
Spring Lewis River 89 Oct 1990 57517 17. 108000 10500 5.48 1.5 0.15 1 11318
Spring Lewis River 89 Nov 1990 60868 16. 108000 10500 5.80 1.2 0.11 0.0 3878
Spring Lewis River 89 Dec 1990 74800 13. 127000 12700 5.89 0.0 0.10 0.6 1516
Spring Lewis River 89 Jan 1991 107922 9. 127000 12700 8.50 1.3 0.13 0.6 1114
Spring Lewis River 89 Feb 1991 121287 8. 127000 10500 11.60 1.7 0.14 1.5 1534
Spring Lewis River 89 Mar 1991 52200 9. 128000 10850 4.81 0.7 0.06 0.0 500
Spring Lewis River 90 Apr 1991 6668 157. 80000 6300 1.06 0.4 0.03 1452
Spring Lewis River 90 May 1991 10656 98. 79000 3400 3.13 1.1 0.05 1.1 1526
Spring Lewis River 90 Jun 1991 11315 83. 108000 11087 1.02 0.3 0.03 0.0 3100
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WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

1990 -1991
Location: Lower Kalama
PWNOS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLME INFLOW  PER  FLOW DENSITY FOOD MONTHLY
SPECIES  STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GPM GPH  INDEX INDEX ~ CONV MORTLTY
Early Kalama Falls 88 Jan 1990 30495 18. 50000 3000 10.20 2.0 0.12 -1 300
Early Kalama Falls 88 Feb 1990 30480 18. 50000 2500 12.20 2.4 0.12 0.0 280
Early Kalmama Falls 88 Mar 1990 34261 16. 50000 2500 13.70 2.3 0.12 1.1 465
Early Kalama Falls 88 Apr 1990 42144 13. 50000 2500 16.90 2.8 0.14 1.7 300
Early Kalama Falls 89 Feb 1990 680 806. 5000 500 1.36 0.9 0.09 1480
Early Kalsms Falls 89 Mar 1990 1183 463. 4800 600 1.97 1.1 0.14 1.4 565
Early Kalama Falls 89 Apr 1990 2186 249. 14000 1800 1.21 0.5 0.07 1.2 3495
Early Kalama Falls 89 May 1990 4609 118. 19000 2400 1.92 0.7 0.08 0.8 550
Early Kalama Falls 89 Jun 1990 6247 87. 19000 2400 2.60 0.8 0.11 1.9 420
Early Kalama Falls 89 Jul 1990 7540 72. 19000 2400 3.14 0.9 0.12 2.7 548
Early Kalama Falls 89 Aug 1990 11285 48. 19000 2400 4.70 1.2 0.15 1.3 1250
Early Kalama Falls 89 Sep 1990 14632 37. 28000 2700 5.42 1.3 0.12 1.4 296
Early Kalama Falls 89 Oct 1990 18034 30. 29000 2700 6.68 1.5 0.14 1.0 372
Early Kalama Falls 89 Nov 1990 18024 30. 29000 2700 6.68 1.5 0.14 360
Early Kalama Falls 89 Desc 1990 18009 30. 54000 3300 5.46 1.3 0.08 420
Early Kalama Falls 89 Jan 1991 25713 21. 55000 3000 8.57 1.7 0.09 0.5 310
Early Kalama Falls 89 Feb 1991 25700 21. 55000 3000 8.57 0.09 280
Early Kalama Falls 89 Mar 1991 25685 21. 55000 3000 8.56 1:: 0.09 310
Early Kalama Falls 89 Apr 1991 41469 13. 55000 3000 13.80 2.3 0.13 0.3 290
Early Kalama Falls 90 Feb 1991 821 1034. 9600 800 1.03 0.8 0.06 190
Early Kalama Falls 90 Mar 1991 1715 495. 9600 800 2.14 1.2 0.10 0.7 415
Early Kalama Falls 90 Apr 1991 2065 280. 14000 1200 1.72 0.8 0.07 0.0 1335
Early Kalama Falls 90 May 1991 35w 158. 19000 1800 2.00 0.8 0.08 0.9 520
Early Kalama Falls 90 Jun 1991 4403 129. 19000 1800 2.45 0.9 0.08 1.7 735
Fall Kalama Falls 89 Jan 1990 1610 953. 14000 1500 1.07 0.8 0.09 5480
Fall Kalama Falls 89 Feb 1990 2996 685. 19000 2000 1.50 1.1 0.12 0.0 2050
Fall Kalama Falls 89 Mar 1990 5666 362. 19000 2400 2.36 1.1 0.14 0.0 1240
Fall Kalama Falls 89 Apr 1990 11046 185. 64000 3200 3.45 1.3 0.07 1.2 7657
Fall Kalama Falls 89 Hey 1990 26508 77. 105000 4000 6.63 1.9 0.07 1.0 1620
Fall Kalsma Falls 89 Jun 1990 29154 70. 105000 4000 7.29 2.2 0.08 1.5 330
Fall Kalama Falls 90 Feb 1991 2632 853. 29000 3000 0.88 0.6 0.06 765
Fall Kalama Falls 90 Mar 1991 6054 456. 28799 2400 2.52 1.3 0.11 0.0 1515
Fall Kalama Falls 90 Apr 1991 9344 240. 49000 5300 1.76 0.8 0.08 0.0 1200
Fall Kalama Falls 90 May 1991 24909 90. 90000 7000 3.56 1.2 0.09 1.1 750
Fall Kalama Falls 90 Jun 1991 35023 64. 90000 7000 5.00 1.3 0.10 0.8 390
Spring Kalama Falls 88 Jan 1990 35303 15. 55000 3000 11.80 2.2 0.12 -4 300
Spring Kalama Falls 88 Feb 1990 44106 12. 55000 1800 24.50 4.1 0.14 9.0 280
Spring Kalsma Falls 88 Mar 1990 48073 11. 55000 3500 13.70 2.1 0.13 3.2 465
Spring Kalama Falls 88 Apr 1990 58740 9. 55000 3500 16.80 2.4 0.15 0.8 150
Spring Kalama Falls 89 Nay 1990 4548 123. 19000 2400 1.89 0.6 0.08 0.0 500
Spring Kalama Falls 89 Jun 1990 5704 98. 19000 2400 2.38 0.8 0.10 2.1 420
Spring Kalama Falls 89 Jul 1990 7306 76. 19000 2400 3.04 0.9 0.11 1.6 3788
Spring Kalsma Falls 89 Aug 1990 13166 42. 19000 2400 5.49 1.4 0.18 1.1 2318
Spring Kalsma Falls 89 Sep 1990 20339 27. 35000 2500 8.14 1.7 0.12 0.8 3812
Spring Kalama Falls 89 Qct 1990 26121 21. 35000 4000 6.53 1.2 0.14 1.1 620
Spring Kalama Falls 89 Nov 1990 39160 14. 35000 7000 5.59 0.9 0.18 0.6 300
Spring Kalama Falls 89 Dec 1990 39138 14. 35000 7000 5.59 1.0 0.20 0.0 310
Spring Kalama Falls 89 Jan 1991 49783 11. 35000 6100 8.16 1.3 0.23 0.0 310
Spring Kalama Falls 89 Feb 1991 54734 10. 35000 4700 11.60 1.9 0.26 1.8 280
Spring Kalama Falls 89 Mar 1991 54703 10. 35000 3500 15.60 2.3 0.23 310
Spring Kalama Falls 89 Apr 191 68361 8. 35000 3500 19.50 2.6 0.26 0.5 140
Spring Kalama Falls 90 May 1991 2101 137. 19000 1800 1.17 0.4 0.04 78
Spring Kalama Falls 90 Jun 1991 3122 92. 19000 1800 1.73 0.5 0.05 1.9 622
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Location: Lyon"s Ferry

SPECIES

Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring

Spring
Spring
Spring
Spring
Spring
Spring

Spring

1990 -1991

POUNDS AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER

STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GP CPM
Lyon"s Ferry 88 Jan 1990 27593 17. 84000 10600 2.55
Lyon"s Ferry 88 Feb 1990 34994 13. 84000 11200 3.12
Lyon"s Ferry 88 Mar 1990 39969 11. 84000 11200 3.57
Lyon"s Ferry 88 Apr 1990 43635 10. 84000 11200 3.90
Lyon"s Ferry 89 Jan 1990 1601 1011. 24000 4800 0.33
Lyon®s Ferry 89 Feb 1990 5080 630. 48000 10400 0.49
Lyon"s Ferry 89 Mar 1990 13405 238. 48000 10400 1.29
Lyon"s Ferry 89 Apr 190 20967 133. 54000 15240 1.32
Lyon"s Ferry 89 May 1990 37898 82, 57000 16720 2.27
Lyon®s Ferry 89 Jun 1990 12619 76. 66000 19360 0.65
Lyon®s Ferry 89 Jul 1990 9763 78. 10000 3520 2.77
Lyon*s Ferry 90 Jan 1991 756 915. 18000 3900 0.19
Lyon*s Ferry 90 Feb 1991 1874 585. 27000 5850 0.32
Lyon"s Ferry 90 Mar 1991 2786 339. 27000 5850 0.48
Lyon"s Ferry 90 Apr 1991 2595 166. 24000 5200 0.50
Lyon"s Ferry 90 May 1991 6308 147. 24000 5200 1.21
Tucannon 88 Jan 1990 12567 12. 8000 2150 5.85
Tucannen 88 Feb 1990 13578 1. 8000 2150 6.32
Tucannon 88 Mar 1990 13230 1. 8000 2150 6.15
Tucannon 88 Apr 1990 13195 11. 8000 2150 6.14
Tucannon 89 Jan 1990 228 456. 6000 1200 0.19
Tucannon 89 Feb 1990 528 197. 6000 1300 0.41
Tucannon 89 Mar 1990 912 114. 6000 1300 0.70
Tucannon 89 Apr 1990 1315 79. 6000 1300 1.01
Tucannaon 89 May 1990 1384 72. 9000 1950 0.71
Tucannon 89 Jun 1990 1953 51. 9000 1950 1.00
Tucannon 89 Jul 1990 2552 39. 15000 3900 0.65
Tucannon 89 Aug 1990 3430 29. 15000 3900 0.88
Tucannan 89 Sep 1990 4324 23. 15000 3900 1.11
Tucannon 89 Oct 1990 5849 17. 15000 3900 1.50
Tucannon 89 Nov 1990 6620 15. 8000 2300 2.88
Tucannon 89 Dec 1990 6617 15. 8000 2300 2.88
Tugannon 89 Jan 1991 7628 13. 8000 2300 3.32
Tucannon 89 Feb 1991 9008 11. 8000 2300 3.92
Tucannon 89 Mar 1991 11006 9. 8000 2300 4.79
Tucannon 90 Dec 1990 64 1359. 15000 3250 0.02
Tucannon 90 Jan 1991 218 401. 15000 3250 0.07
Tucannan 90 Feb 1991 312 280. 15000 3250 0.10
Tucannon 90 Mar 1991 611 143. 15000 3250 0.19
Tucannon 90 Apr 1991 918 94. 15000 3250 0.28
Tucannon 90 May 1991 027 84. 13000 3250 0.32

Tucannoen A Dec 1990
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WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

1990 -1991
Location: Priest Rapids
PONDS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER  FLOW DENSITY FOOD MONTHLY
SPECIES ~ STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GPM GPM INDEX INDEX ~ CON'" MORTLTY
Fall Priest 89 Feb 1990 5855 678. 77000 3300 1.77 1.2 0.05 105625
Fall Priest 89 Mar 1990 0.0 0.0 66075
Fall Priest 89 Apr 190 21886 320. 180000 36606 1.88 0.5 0.08 0.0 8700
Fall Priest 89 Hey 1990 98474 67. 180000 36000 2.74 0.7 0.15 0.0 1911
Fall Priest 90 Dec 1990 0.0 823500
Fall Priest 90 Mar 1991 9632 540. 19000 6267 1.54 0.9 0.31 18812
Fall Priest 90 Apr 1991 25698 206. 18000 13588 1.89 0.8 0.63 0.0 8700
Fall Priest 90 May 1991 80218 66. 18000 26500 2.99 0.9 1.33 0.0 2407
Fall Priest 90 Jun 1991 113906 46. 18000 28000 4.07 1.1 1.67 1.4 54732
Fall Priest A Dec 1990 0.0 144
Fall Wells 90 Apr 1991 712 132. 3200 592 1.20 0.4 0.08 0.0 229
Fall Wells 90 May 1991 1839 51. 3200 592 3.11 0.8 0.16 0.8 149
Fall Wells 90 Jun 1991 2535 37. 32000 592 4.28 1.1 0.02 0.0 1
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WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

1990 -1991

Ringold
PONDS  AVERAGE POND WATER LBS
* DATE * OF FISH SIZE VOLUME INFLOW  PER
STOCK BROOD MTH YEAR ON NAND  FISH/LB CU FEET GPM GPM
Washougal 89 Mar 1990 233 534. 1700 350 0.67
Washougal 89 Apr 1990 1660 75. 1660000 450 3.69
Washougal 89 May 1990 2263 55. 1700 450 5.03
Klickitat 88 Jan 1990 98888 9. 2940000 6300 15.70
Klickitat 88 Feb 1990 110000 8. 2940000 7300 15.10
Klickitat 88 Mar 1990 124285 7. 2940000 7300 17.00
Wind River 89 Feb 1990 4376 290. 1700 2800 1.56
Wind River 89 Mar 1990 8278 153. 13000 2800 2.96
Wind River 89 Apr 1990 13457 94. 22000 5850 2.30
Wind River 89 May 1990 15505 85. 22000 5860 2.65
Wind River 89 Jun 1990 21932 60. 23000 6300 3.48
Wind River 89 Jul 1990 30579 43. 23000 6300 4.85
Wind River 89 Aug 1990 42393 31. 23000 6300 6.73
Wind River 89 Sep 1990 52360 25. 2940000 6300 8.31
Wind River 89 Oct 1990 59272 22. 2940000 4725 12.50
Wind River 89 Nov 1990 86266 15. 2940000 6300 13.70
Wind River 89 Dec 1990 98769 13. 2940000 6300 15.70
Wind River 89 Jan 1901 126400 10. 2940000 4500 28.10
Wind River 89 Feb 1991 177714 7. 2940000 6750 26.30
Wind River 89 Mar 1991 171428 7. 2940000 6750 25.40
Wind River 90 Jan 1991 3644 388. 11000 2100 1.74
Wind River 90 Feb 1991 7777 181. 12000 3150 2.47
Wind River 90 Mar 1991 11125 110. 23000 6300 1.77
Wind River 90 Apr 1991 14697 83. 23000 6300 2.33
Wind River 90 May 1991 22513 54. 23000 6300 3.57
Wind River 90 Jun 1991 24240 50. 23000 6300 3.85
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WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

1990 -1991
Location: Rocky Reach
PCUNDS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER ~ FLOW DENSITY FOOD MONTHLY
SPECIES ~ STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GPM GPM CONV  MORTLTY
Early Grays River 89 Jan 1990 349 950. 3000 500 0.70 12000
Early Grays River 89 Feb 1990 755 427. 3200 800 0.94 9500
Early Grays River 89 Mar 1990 1023 312. 6400 1600 0.64 3200
Early Lewis River 89 Jan 1990 191 950. 3000 500 0.38 0. 8700
Early Lewis River 89 Feb 1990 414 427. 3200 800 0.52 0. 5100
Early Lewis River 89 Mar 1990 562 312. 6400 1600 0.35 0. 1700
Early Lower Kalama 90 Jan 1991 587 1000. 3200 600 0.98 0.7 0. 0.0 2200
Early Lower Kalama 90 Feb 1991 a77 660. 3200 600 1.46 0.9 0. 0.9 a870
Early Lower Kalama 90 Mar 1991 1282 450. 3200 1000 1.28 0.7 0. 0.9 1730
Early Lower Kalama 90 Apr 1991 1690 340. 6400 2000 0.85 0.4 0. 1.4 2600
Early Lower Kalama 90 May 1991 3226 175. 6400 2000 1.61 0.6 0. 0.7 9900
Early Lower Kalama 90 Jun 1991 5600 100. 35599 5700 0.98 0.3 0. 0.8 4700
Early Rocky Reach 89 Apr 1990 2087 233. 6400 1600 1.30 0.6 0. 8400
Early Rocky Reach 89 Nay 1990 3631 133. 8000 2000 1.82 0.6 0. 0.6 3400
Early Rocky Reach 89 Jun 1990 4400 104. 35599 4100 1.07 0.4 0. 1.5 5400
Early Rocky Reach 89 Jul 1990 5296 85. 34000 3600 1.47 0.5 0. 2.0 7400
Early Rocky Reach 89 Aug 1990 7054 62. 34000 8000 0.88 0.2 0. 12800
Early Rocky Reach 89 Sep 1990 9706 45. 34000 7000 1.39 0.3 0. 1:: 600
Early Rocky Reach 89 Cct 1990 13648 32. 34000 7000 1.95 0.4 0. 1.0 50
Early Rocky Reach 89 Nov 1990 17464 25. 34000 5500 3.18 0.7 0. 1.3 145
Early Rocky Reach 89 Dec 1990 20761 21. 34000 5500 3.77 0.7 0. 1.3 605
Early Rocky Reach 89 Jan 1991 22926 19. 34000 5500 4.17 c.8 0. 1.0 400
Early Rocky Reach 89 Feb 1991 24194 18. 34000 5500 4.40 0.8 0. 0.0 100
Early Rocky Reach 89 Mar 1991 25611 17. 34000 5740 4.46 0.8 0. 2.4 100
Early Rocky Reach 89 Apr 1991 33484 13. 34000 6800 4.92 0.8 0. 1.1 100
Early Rocky Reach 89 May 1991 33476 13. 34000 6800 4.92 0.8 0. 100
Fall Priest 88 Jan 1990 17761 13. 34000 4000 4.44 0.7 0. 1.0 100
Fall Priest 88 Feb 1990 19233 12. 34000 6000 3.21 0.5 0. 1.6 100
Fall Priest 88 Mar 1990 23070 10. 34000 6000 3.85 0.6 0. 0.9 100
Fall Priest 88 Apr 1990 28750 8. 34000 6000 4.79 0.6 0. 0.0 700
Fall Priest 90 May 1991 303 720. 1600 254 1.19 0.7 0. 1200
Fall Priest 90 Jun 1991 621 350. 3200 900 0.69 0.3 0. 0.9 1300
Fall Wells 89 Jan 1990 979 932. 6000 1000 0.98 0.7 0. 0.0 23200
Fall Wells 89 Feb 1990 1709 532. 6400 1600 1.07 0.6 0. 0.6 3200
Fall Wells 89 Mr 1990 650 350. 3200 800 0.81 0.4 0. 0.0 900
Fatl Wells 89 Apr 1990 841 270. 3200 800 1.05 0.5 0. 2.2 400
Fall Wells 89 May 1990 1587 143. 3200 800 1.98 0.7 0. 0.7 245
Fall Wells 89 Jun 1990 2266 100. 3200 1000 2.27 e.7 0. 0.9 355
Fall Wells 89 Jul 1990 2756 82. 11000 2800 0.98 ¢.3 0. 1.8 600
Fall Wells 89 Aug 1990 3700 61. 11000 2800 1.32 0.2 0. 1.4 270
Fall Wells 89 Sep 1990 5011 45. 11000 2800 1.79 0.4 0. 1.3 230
Fall Wells 89 Oct 1990 7763 29. 11000 2800 2.77 0.6 0. 0.0 350
Fall wells 89 Nov 1990 10179 22. 34000 4200 2.42 0.5 0. 1.3 1205
Fall Wells 89 Dec 1990 12416 18. 34000 4200 2.96 0.5 0. 1.3 445
Fall Wells 89 Jan 1991 13831 16. 34000 4200 3.29 0.6 0. 1.4 2200
Fall Wells 89 Feb 1991 14720 15. 34000 4200 3.50 0.6 0. 1.9 500
Fall Wells 89 Mar 1991 15757 14. 34000 3740 4.21 0.7 0. 2.9 200
Fall Wells 89 Apr 1991 20045 1. 34000 3740 5.36 0.8 0. 1.6 100
Fall Wells 89 May 1991 22040 10. 34000 3740 5.89 0.8 0. 1.4 100
Fall Wells 90 Jan 1991 36 1100. 1600 220 0.16 0.1 0. 6500
Fall Wells 90 Feb 1991 55 715. 1600 200 0.28 0.2 0. 200
Fall Wells 90 Mar 1991 88 450. 1600 220 0.40 0.2 0. 100
Fall Wells 90 Apr 1991 104 440. 1600 220 0.47 0.2 0. 100
Late Cowlitz 88 Jan 1990 20604 23. 34000 4000 5.15 1.1 0. 100
Late Cowktitz 88 Feb 1990 22561 21. 34000 6000 3.76 0.7 0. 100
Late Cowlitz 88 Mar 1990 24931 19. 34000 6000 4.16 0.8 0. 100
Late Cowlitz 8 Apr 1990 29562 16. 34000 6000 4.93 0.9 0. 600
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WDF PROGRAM QCO02
Hatchery Rearing Parameters and Mortality Summary Report

Speelyai
PWNDS
* DATE * OF FISH
STOCK BROOD MTH YEAR ON HAND

Lewis River 89 Jul 1990 12184
Lewis River 89 Aug 1990 16493
Lewis River 89 Sep 1990 17946
Lewis River 89 Oct 1990 20703
Lewis River 89 Nov 1990 27847
Lewis River 89 Dec 1990 30568

Lewis River 89 Jan 1991 3818
Lewis River 89 Feb 1991 4395
Lewis River 89 Mar 1991 4532
Lewis River 89 Apr 1991 5000
Lewis River 89 May 1991 6037
Lewis River 90 Feb 1991 1710
Lewis River 90 Mar 1991 2889
Lewis River 90 Apr 1991 3843
Lewis River 90 May 1991 3031
Lewis River 89 Feb 1990 234
Lewis River 90 Feb 191 243
Lewis River 90 Mar 1991 489
Lewis River 90 Apr 1991 660

Lewis River 88 Jan 1990 11622
Lewis River 88 Feb 1990 13068
Lewis River 88 Mar 1990 17425

Lewis River 89 Jan 1990 3228
Lewis River 89 Feb 1990 4816
Lewis River 89 Mar 1990 8331
Lewis River 89 Apr 1990 7345
Lewis River 89 Mar 1990 12866
Lewis River 89 Jun 1990 2509
Lewis River 89 Jul 1990 3368
Lewis River 89 Aug 1990 4304
Lewis River 89 Sep 1990 5000
Lewis River 89 Oct 1990 7163
Lewis River 89 Nov 1990 7406
Lewis River 89 Dec 1990 9208
Lewis River 89 Jan 1991 13218
Lewis River 89 Feb 1991 23488

Lewis River 90 Dec 1990 1385
Lewis River 90 Jan 1991 2600
Lewis River 90 Feb 1991 3948
Lewis River 90 Mar 1991 599
Lewis River 90 Apr 1991 1730

Lewis River 90 May 1991 2601

1990

AVERAGE
SIZE
FISH/LB

1057.

593.
242.

166.
11,

399.
267.
160.
163.

93.

&h.
50.
43,
30.
29.

16.

940.
500.
329.
216.
190.
126.

-1991

POND
VOLUME
CU FEET

27000
27000
28000
34000
21000
20700

WATER
INFLOW
GPH

600
500
600
600
1200

1000
1000
1500
3600
4050
5000
3800
3800
3800
3800
3800
3800
500
500
500
475
475

600
1200
4525
4252

100

200
200
475

2400
2400
2400

1600
2000
3000
3000
2850
950
950
1200
1200
1200
1200
1200
1200
2400

800
800
1600
2500
1425
1425

LBS
PER
GPM

7.56
10.90
12.20
13.70
12.10

1.57
2.79
4.55
2.76
3.64
4.32
3.21
4.34
4.72
5.45
7.33
8.04
7.64
8.79
9.06
10.50
12.70
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2.41
0.85
0.71

2.34

1.22
2.44
1.39
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5.45
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2.02
2.41
2.78
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4.51
2.64
3.55

3.59

4.17
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1.83

-

NP0 00U ™ WO TR o

..
a s = w <
OFRF MOOMNOONOOOOoMNO

NNV R, R R R, PR R R =N e
SDOOOOOOOOOOOOOOOO
ON =2 OMRNONNOOCDO=200

OQOFrN
whprO
O OO o
O O
o oo

O = O [==9
©®Uo o
coco o
oo
o ©

RENE SN
. . o
- OO
[oNeoNe)
omnr
O =

POOOON ©OF 1o
.

FOO R OR O = =a
ol

PO wWWNNWBO OO P

[N

o N

=N
Pol—‘m-‘d""‘-'OOOOI—‘

(=)~ = WENENYEN
OWVON N
ococoocooo

DENSITY FOOD MONTHLY
QONV  MORTLTY

1600
2200
3400
5800
1900
100
1728
2300
1600
1600
1100
8000
100
50
50

100

600

14100
15600

4200

700

300
200

100
100
100

1800
2000
1400
1700
700
200
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400
200

100
3000

300
100

4400
2000
1300
3100
1300

900



WDF PRDGRAH QC02
Hatchery Rearing Parameters and Mortality Summary Report

1990 - 1%01
Location: Toutle
PCUNDS  AVERAGE POND WATER LGS

* DATE * OF FISH SIZE VOLUME INFLOW PER FLOW DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPH GPH INDEX INDEX  CDNV MORTLTY
Early Grays River 88 Mar 1990 41900 19. 157000 6978 6.00 1.2 0.05 300
Early Grays River 88 Apr 1990 56835 14. 157000 6978 8.14 1.4 0.06 0.8 400
Early Grays River 88 May 1990 61200 13. 157000 7291 8.39 1.5 0.07 0.0 100
Early Grays River 89 Mar 1990 2410 449. 104000 486 4.96 2.8 0.01 800
Early Grays River 89 Apr 1990 5251 206. 104000 783 6.71 2.9 0.02 0.0 400
Early Grays River 89 Jan 1991 30925 24. 160000 3600 8.59 1.7 0.04 241
Early Grays River 89 Feb 1991 35323 21. 160000 4000 8.83 1.8 0.05 1.3 399
Early Grays River 89 Mar 1991 43611 160000 4500 9.69 1.8 0.05 0.8 364
Early Grays River 89 Apr 191 49360 1:: 140000 5000 9.87 1.8 0.06 0.3 1000
Early Grays River 89 Hay 1991 49353 15; 140000 6900 7.15 1.3 0.06 100
Early Grays River 90 Mar 1991 2102 482. 16000 800 2.63 1.5 0.07 1700
Early Grays River 90 Apr 1991 3605 275. 16000 800 4.51 2.1 0.10 0.0 15000
Fall Cowlitz 90 Feb 1991 5221 415. 160000 4000 1.31 0.7 0.02 1600
Fall Kalama Falls 89 Feb 1990 2640 475. 225000 7612 0.35 0.2 0.00 900
Fall Kalama Falls 89 Mar 1990 5546 226. 225000 6978 0.79 0.4 0.01 0.0 800
Fall Kalama Falls a9 Apr 190 9350 134. 225000 6978 1.34 0.5 0.02 1.1 500
Fall Kalama Falls 89 May 1990 17161 73. 225000 7291 2.35 0.7 0.02 0.0 200
Fall Kalama Falls 89 Jun 1990 18981 66. 225000 6978 2.72 0.8 0.03 0.0 0
Fall Kalama Falls 90 Mar 1991 9018 240. 160000 4500 2.00 0.9 0.03 2500
Fall Kalama Falis 90 Apr 1991 19349 120. 143000 5000 3.87 1.4 0.05 0.0 6000
Fall Toutle 90 May 1991 31704 84. 286000 7400 4.28 1.3 0.03 0.0 8952
Fall Toutle 90 Jun 1991 40828 66. 286000 8700 4.69 1.4 0.04 0.0 8950
Fall Washougal 89 Feb 1990 4303 475. 225000 7612 0.57 0.3 0.01 1500
Fall Washougal 89 Mar 1990 9038 226. 225000 6978 1.30 0.6 0.02 0.0 1300
Fall Washougal 89 Apr 1990 15238 134. 225000 6978 2.18 0.8 0.03 1.1 900
Fall Washougal 89 May 1990 27967 73. 225000 7291 3.84 1.2 0.04 0.0 300
Fall Washougal 89 Jun 1990 30933 é6. 225000 6978 4.43 1.3 0.04 0.0 0
lLate Elokomin 88 Jan 1990 30642 26, 157000 3806 8.05 1.7 0.04 500
Late Elokomin 88 Feb 1990 34626 23, 157000 7612 4.55 0.0 0.05 1.1 300
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WDF PROGRAM QCO02
Hatchery Rearing Parameters and Mortality Summary Report

1990 - 1%1
Location: Uashougal
PWNDS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW  PER FLOW DENSITY FOOD MONTHLY
SPECIES  STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GPM GPM INDEX INDEX ~ CONY MORTLTY
Fall Washougal 89 Jan 1990 1117 940. 13000 580 1.93 1.4 0.06 900
Fall Washougal 89 Feb 1990 7283 863. 78000 3480 2.09 1.5 0.07 0.0 15411
Fall Washougal 89 Mar 1990 13893 444 289000 8610 1.61 0.8 0.02 0.8 12127
Fall Washougal 89 Apr 1990 29317 210. 459000 10740 2.73 1.1 0.03 0.5 2950
Fall Washougal 89 Hay 1990 62096 99. 459000 7740 8.02 2.6 0.04 1.1 600
Fall Washougal 89 Jun 1990 8729 57. 36000 1740 5.02 1.3 0.06 0.0 220
Fall Washougal 89 Jul 1990 12425 40. 39000 1740 7.14 1.6 0.07 0.8 480
Fall Washougal 90 Dec 1990 0.0 537400
Fall Washougal 90 Feb 1991 6406 900. 71000 2915 2.20 1.4 0.06 4900
Fall Washougal 90 Mar 1991 13155 490. 285000 5650 2.33 1.2 0.02 0.0 11000
Fall Washougal 90 Apr 1991 28353 227. 459000 78590 0.36 0.2 0.03 0.9 10000
Fall Washougal 90 May 1991 61251 105. 459000 10590 5.78 1.8 0.04 0.0 4800
Fall Washougal 90 Jun 1991 7931 64. 39000 1590 4.99 1.3 0.05 0.0 3800
Fall Washougal A Dec 1990 6000 0.0 185
Late Lewis River 89 Mar 1990 3101 854. 33000 1220 2.54 1.7 0.06 8099
Late Lewis River 89 Apr 1990 5146 454. 40000 1510 3.41 1.8 0.07 0.0 7950
Late Lewis River 89 Hay 1990 10749 214. 46000 1800 5.97 2.5 0.10 0.9 35000
Late Lewis River 89 Jun 1990 12954 134. 66000 2440 5.31 1.9 0.07 0.0 1160
Late Lewis River 89 Jul 1990 13811 112. 78000 3570 3.87 1.4 0.06 0.0 7600
Late Lewis River 89 Aug 1990 18995 81. 78000 3025 6.28 1.9 0.08 1.2 4030
Late Lewis River 89 Sep 1990 19173 80. 78000 3025 6.34 1.9 0.08 2340
Late Lewis River 89 Oct 1990 30712 48, 420000 7000 4.39 1.1 0.02 0.5 713
Late Lewis River 89 Nov 1990 32700 45, 420000 7000 4.67 1.2 0.02 4.4 2670
Late Lewis River 89 Dec 1990 41960 35, 420000 7000 5.99 1.5 0.03 0.0 2930
Late Lewis River 89 Jan 1991 50596 29. 420000 7000 7.23 1.6 0.03 1.3 1300
Late Lewis River 89 Feb 1991 58.636 25. 427000 9240 6.35 1.4 0.03 1.4 1400
Late Lewis River 89 Mar 1991 73250 20. 427000 9240 7.93 1.0 900
Late Lewis River 89 Apr 1991 73250 20. 427000 9240 7.93 0.0 0
Late Lewis River 90 Mar 1991 3362 1000. 43000 1490 2.26 1.6 0.06 0.0 2900
Late Lewis River 90 Apr 1991 5175 576. 43000 1490 3.47 2.2 0.07 0.0 16800
Late Lewis River 90 May 1991 10776 270. 89000 2980 3.62 1.7 0.06 1.0 5900
Late Lewis River 90 Jun 1991 17575 149. 106000 3620 4.85 1.8 0.06 1.3 56200
Late Washougal 88 Jan 1990 113600 28, 490000 6200 18.30 4.1 0.05 1.4 289
Late Washougal 88 Feb 1990 138000 23. 490000 6200 22.30 4.8 0.06 1.1 221
Late Washougal 88 Mar 1990 157975 20. 490000 12200 12.90 2.5 0.06 1.7 95
Late Washougal 88 Apr 1990 27300 19. 70000 6200 4.40 0.8 0.07 0.0 93
Late Washougal 89 Mar 1990 1989 997. 30000 960 2.07 1.5 0.05 4573
Late Washougal 89 Apr 1990 4024 489. 30000 960 4.19 2.3 0.07 0.3 15744
Late Washougal 89 Hay 1990 7618 256. 43000 1540 4.95 2.2 0.08 0.9 19300
Late Washougal 89 Jun 1990 15586 137. 93000 3140 4.96 1.8 0.06 0.0 1645
Late Washougal 89 Jul 1990 15134 123. 119000 4070 3.72 1.4 0.05 0.0 18100
Late Washougal 89 Aug 1990 21781 85. 119000 3520 6.19 1.9 0.06 1.4 5053
Late Washougal 89 Sep 1990 22512 82. 119000 3520 6.40 2.0 0.06 15.0 2640
Late Washougal 89 Oct 1990 35983 49. 500000 9560 3.76 0.0 0.02 a.7 300
Late Washougal 89 Nov 1990 38189 46. 500000 9560 3.99 1.1 0.02 6.8 6465
Late Washougal 89 Dec 1990 47230 36. 500000 7000 6.75 1.7 0.02 1.0 6465
Late Washougal 89 Jan 1991 60564 28. 427000 9940 6.09 1.3 0.03 1.0 4500
Late Washougal 89 Feb 1991 67704 25. 427000 9240 7.33 1.6 0.04 1.9 3200
Late Washougal 89 Mar 1991 84455 20. 427000 9240 9.14 1.7 0.04 1.1 3500
Late Washougal 89 Apr 1991 27036 19. 70000 2240 12.10 2.3 0.07 0.0 3500
Late Washougal 89 May 1991 30135 17. 70000 2240 13.50 2.5 0.08 1.6 1400
Late Washougal 90 Dec 1990 98300
Late Uashougal 90 Mar 1991 1244 1100. 20000 640 1.94 1.4 0.05 0.0 700
Late Washougal 90 Apr 1991 1959 686. 26000 905 2.16 1.4 0.05 1.2 24500
Late Washougal 90 May 1991 4925 270. 33000 1170 4.21 1.9 0.07 0.8 14200
Late Uashougal 90 Jun 1991 7589 166. 53000 1810 4.19 1.6 0.05 1.4 20200
Late Washougal A Dec 1990 0.0 79
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WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

1990 -1991

Location: Wells Spawning

PWNDS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER  FLOW DENSITY FOCD MONTHLY
SPECIES  STOCK BROOD MTH YEAR ON HAND  FISH/LB CU FEET GPM GPM  INDEX  INDEX  CONV MORTLTY
Fatl Wells 90 Jan 1991 205 730. 2700 450 0.46 0.3 0.05 0.0 7970
Fall Wells 90 Feb 1991 813 184. 2700 450 1.81 0.8 0.13 0.7 T4
Fall Wells 90 Mar 1991 969 154. 2700 450 2.15 0.9 0.14 3.7 LS R
Fall Wells 90 Apr 1991 1445 103. 2700 450 3.21 1.1 0.19 1.1 431
Fall wells 90 Hay 1991 1765 57. 2700 450 3.92 1.1 0.18 0.0 129
Fall wells 90 Jun 1991 2511 40. 152
Spring lLeavenworth 90 Mar 1991 5722 50. 5699 1350 4.24 1.1 0.27 82
Spring Leavenworth 90 Apr 1991 5715 50. 5699 1350 4.23 1.1 0.27 290
Summer  Wells 88 Jan 1990 44332 9. 30000 6500 6.82 1.1 0.23 1.6 965
Summer  Wells 88 Feb 1900 49702 8. 30000 6649 7.48 1.1 0.25 0.9 1380
Summer wells 88 Mar 1990 49251 8. 30000 6649 7.41 1.0 0.23 3605
summer  Wells 88 Apr 1990 55939 7. 30000 6649 8.41 1.2 0.27 0.3 2430
Summer vells 89 Jan 1990 3024 620. 15000 3143 0.96 0.6 0.13 0.0 69495
Summer Wells 89 Feb 1990 5427 338. 27000 3800 1.43 0.7 0.10 1.1 16650
Summer wells 89 Mar 1990 10852 170. 27000 3800 2.86 1.2 0.16 0.0 5638
Summer  Wells 89 Apr 1990 18940 97. 37000 4625 4.10 1.4 0.17 1.4 7620
Summer wells 89 Hay 1990 26181 70. 9000 2100 12.50 3.8 0.88 2.1 4564
Summer wells 89 Jun 1990 48204 38. 12000 2550 18.90 4.7 1.00 0.0 923
Summer Wells 89 Jul 1990 27163 56. 12000 2550 10.70 3.0 0.64 0.0 310422
Summer wells 90 Dec 1990 489 975. 4500 400 1.22 0.9 0.08 49680
Summer Wells 90 Jan 1991 1290 534. 10800 1800 0.72 0.4 0.07 0.0 19025
Summer wells 90 Feb 1991 3810 180. 38000 1550 2.46 1.0 0.04 0.9 3215
Surmer wells 90 Mar 1991 6774 101. 33000 1550 4.37 1.5 0.07 1.3 1628
Summer wells 90 Apr 1991 9485 112. 36000 2225 4.26 1.5 0.09 0.0 1915
Summer Wells 90 May 1991 14602 89. 47000 6300 2.32 0.8 0.10 0.0 1087
Summer  Wells 90 Jun 1991 13863 93. . 7199 1796 7.72 2.6 0.64 0.0 10307
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APPENDI X C

Appendi x C contains the Hematocrit Sunmary Data by age at rel ease
and by species for 1987 - 1991.



Appendi x C. Henmatocrit Summary

Yearling Chinook Lots: 1987-88-89-90-91
(Brood Years 1985-86-87-88-89)

Spring Chi nook

Mean Max
Cwitz BY85 36.2 44
BY86 35.3 47
BY87 32.0 39
BY88 37.4 45
Kal ana BY85 NA NA
BY86 32.9 39
L. Kal ana BY87 33.1 39
L. Kal ama BY88 37.1 54
L. Kal ana BY89 37.3 43
Kickitat BY85 41.0 54
BY86 36.6 46
BY87 31.1 39
BY88 38.1 47
BY89 37.3 45
Lewi s R ver BY85 35.9 47
BY86 35.7 47
BY87 31.1 40
BY88 33.0 42
BY89 38.3 49
R ngol d BY86 43. 4 57
BY88 39.2 48
BY89 39.5 49
Speel yai BY86 35.1 43
BY89 32.5 41
Tucannon BY85 40. 2 51
BY86 39.0 57
BY87 36.7 44
BY88 31.5 43
Mean Hematocrit (by brood year)
BY85 38.3
BY86 36.9
BY87 32.8
BY88 36.4
BY89 37.0

Mean Henmtocrit:

(all lots)
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Appendi x C. Hematocrit Sunmary.

Yearling Chinook Lots: 1987-88-83-90-91
(Brood Years 1985-86-87-88-89)

Sunmmrer Chi nook

Mean Max M n
Wl | s BY85 34.8 44 30
BY86 34.2 42 4
BY87 36.4 44 30
BY88 36.4 45 24
BY89 43.9 51 39

Mean Henmatocrit: 37.1
(all lots)

Yearling Chinook Lots: 1987-88-89-90
(Brood Years 1985-86-87-88)

Fal I Chi nook
Mean Max Mn
Lyons Ferry BY85 43.7 52 35
BY86 42.3 50 33
BY87 38.9 48 29
BY88 39.5 49 13
R ngol d BY85 41. 4 51 28
Rocky Reach BY85 41.5 50 27
BY86 38.4 47 22
BY87 38.7 47 30
BY88 44. 6 51 31

Mean Hematocrit (by brood year):

BY85 42.2
BY86 40. 4
BY87 38.9
BY88 42.1

Mean Hematocrit: 41.0
(al'l lot)
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Appendi x C. Hematocrit Summary.

Subyear|ing Chinook Lots: 1987-88-89-90-91
(Brood Years 1986-87-88-89-90).

Fal | Chi nook
Mean Max M n
Cowlitz BY86 31.9 41 22
BY86 34.6 47 21 del ayed rel ease
BY87 35.3 45 28
BY87 34.5 43 26 del ayed rel ease
BY88 40. 3 50 20
BY89 40. 3 50 20
El okom n BY86 35.2 42 .27
BY87 29.2 40 23
BY88 33.1 40 22
BY89 35.3 43 24
BY90 38.0 46 32
G ays River BY86 34.0 43 25
BY86 33.9 44 20
BY87 37.0 43 30
BY88 33.0 42 23
BY89 NA NA NA
BY90 41.7 52 28
Kal ana BY86 40. 2 50 17
BY86 39.4 47 31
BY86 34.5 42 28
BY87 33.9 41 26
BY88 36.1 47 29
BY89 36. 2 41 29
BY90 44. 7 56 33
Klickitat BY86 40. 2 50 17
BY86 39. 4 47 31 Priest Stock
BY86 34.5 42 28 Priest (delayed)
BY87 33.9 41 26
BY88 36.1 47 29
BY89 36. 2 41 29
BY90 43. 4 49 30
L. Kal ana BY86 34.3 41 27
BY88 35.4 43 28
BY89 41.1 49 29
BY90 33.4 49 31
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Appendi x C. Hematocrit Summary.

Subyear|ing Chinook Lots: 1987-88-89-90-91
(Brood Years 1986-87-88-89-90).

Fal | Chi nook (continued)

i A e il GAL S O S s D B N S S ST NP R UE GTR S e i ey SR WP SV A S AR NS D N D D BN VR Y SN S D e AN SRS A M

Mean Max Mn

Lyons Ferry BY86 41.6 o1 31
BY87 37.5 46 23

BY88 36.4 49 26

BY89 44.5 53 35

Priest Rapids BY86 42.6 52 35
BY87 34.8 47 27

BY88 39.8 49 30

BY89 38.8 51 28

BY90 39.4 47 31

Rocky Reach BY86 37.5 39 36
Toutl e BY87 31.5 39 22
BY88 36.9 47 29

BY89 40. 2 51 32

Washougal BY86 34.3 41 26
BY87 30.1 26 23

BY88 34.1 45 25

BY89 36. 8 47 2

BY90 42.2 51 33

Mean Hematocrit (by brood year):

BY86 36.3
BY87 34.1
BY88 35.7
BY89 34.8
BY90 40. 4
Mean Hematocrit: 36. 3

(all lots)
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Appendi x C. Henmatocrit Summary.

Yearling Coho Lots: 1987-88-89-90-91
(Brood Years 1985-86-87-88-89)

Early Coho
Mean Max M n
G ays River BY85 29.1 40 3
BY86 37.9 48 29
BY87 31.0 37 26
BY88 34.9 42 28
BY89 41.1 54 29
Kal ama BY85 37.9 53 28
L. Kal ama BY86 27.1 38 10
L. Kal ama BY87 29.1 34 23
L. Kal ama BY88 38.5 47 23
L. Kal ama BY89 32.1 45 20
Lewi s River BY86 32.9 44 24
BY87 32. 4 43 27
BY88 35.2 45 22
Rocky Reach BY87 39.6 49 29
BY88 36.7 44 28
BY89 36.5 47 30
Toutl e BY86 32.2 38 19
BY87 29.7 38 22
BY88 28.4 37 13
Washougal BY85 29. 4 39 19
Mean Hematocrit (by brood year):
BY85 32.1
BY86 32.5
BY87 32. 4
BY88 34.7
BY89 36.7
Mean Hematocrit: 33.7

(all lots)

*** Not e: Lew s River BY87 and BY88 Coho |ots consisted of m xed
early and |ate stocks.
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Appendi x C. Hematocrit Summary

Yearling Coho Lots: 1987- 88- 89- 90- 91
(Brood Years 1985-86-87-88-89).

Lat e Coho
Mean Max M n
CowWitz BY85 36.2 43 30
BY86 31.8 39 20
BY87 30.8 38 25
BY88 32.6 41 21
BY89 27.2 39 9
El okom n BY85 39.6 49 29
BY86 36.7 44 27
BY87 31. 4 39 20
BY88 31.5 39 20
BY89 26. 4 40 10
Kal ama BY85 33.5 41 25
BY86 31.1 41 19
BY87 31.4 39 20
Klickitat BY85 40.6 48 27
BY86 32.7 42 23
BY87 33.8 45 27
BY88 35.5 49 15
BY89 30.4 39 15
Lew s River BY85 35.3 45 27
BY87 32.4 43 27
BY88 35.2 45 22
Rocky Reach BY85 41.6 52 28
BY86 37.9 46 30
Washougal BY85 29. 8 42 21
BY86 35.5 51 18
BY87 27. 4 33 18
BY87 31.2 40 15 station rel ease
BY88 33.1 41 25

Mean Hematocrit (by brood year):

BY85 36.7
BY86 34.3
BY87 31. 4
BY88 34.0
BY89 28.0
Mean Hematocrit: 32.9

(all lots)
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APPENDI X D

Appendi x D contains the Yearly Medication report. Medication usage
Is listed by type of nedication for each pathogen for 1990 - 1991.

Dosage:

Formalin = parts per mllion (ppm

D quat = pBﬁ]

Ronet = % body wei ght fed

TMBO = % body wei ght fed

Gl linycin = % body wei ght fed

Sul net = % body weil ght fed

Mal achite = nunber of treatnents per nonth
Epsom salts = % of feed by weight
Erythronycin = nunber of injections per nonth
Terramycin = nunber of injections per nonth

Amount :

Formalin = gal | ons

D quat = gallons

Ronmet = pounds

TMb0 = pounds

Gl i nycin = pounds

Sul net = pounds

Mal achite = gall ons

Epsom salts = pounds
Erythronycin & Terranycin = none



WDF PROGRAM MEDREP
Yearly Medication Report

1990 - 1991

Agent: Bacterial Gill Disease

Medication Dosage Amount Location Species Stock Brood

Diquat
BPPM 2.46 Lower Kalama Spring Kalama 89
12PPM  3.66 Lower Kalama Spring Kalama 89

Agent: Bacterial Kidney Disease

Medication Dosage Amount Location Species Stock Brood

Gallimycin
2% 1600 Cowlitz Spring  Cowlitz 90
2% 2150 Cowlitz Spring  Cowlitz 89
2% 4860 Cowlitz Spring  Cowlitz 90
1% 21760  Cowlitz Spring  Cowlitz 89
2% 276 Kalama Falls Spring Kalama 90
1% 100 Klickitat Late Cowlitz 88
2% 54 Klickitat Spring  Klickitat 90
1% 1512 Klickitat Spring  Klickitat 89
2% 405 Klickitat Spring  Klickitat 90
2% 1171 Klickitat Spring  Klickitat 89
1% 1016 Klickitat Spring  Klickitat 89
2% 60 Klickitat Spring  Wind River 89
2% 18 Klickitat Spring  Wind River 89
1% 783 Klickitat Spring  Klickitat 90
1.5 1517 Lewis River Spring  Lewis River 90
1% 296 Lyon"s Ferry Fall Lyon"s 90
2% 1000 Lyon"s Ferry  Fall Lyon*s 89
2% 75 Lyon"s Ferry  Fall Lyon*"s 88
2% 75 Lyon"s Ferry  Spring  Tucannon 90
1% 50 Lyon"s Ferry  Spring  Tucannon 90
2% 1509 Ringold Spring  Wind River 90
2% 1090 Ringold Spring  Wind River 89
2% 1652 Ringold Spring  Wind River 90
1% 5020 Ringold Spring  Wind River 90
1.3% 1286 Rocky Reach Fall Wells 89
1.25% 360 Speelyai Spring  Lewis River 90
2% 422 Wells Summer  Wells 90
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Agent: Columnaris

WDF PROGRAM MEDREP

Yearly Medication Report

1990 - 1991

Medication Dosage Amount Location

e Y L L L N N R N R N bl ]

Diquat

M50
2%
2%
2%
2%
2%
2%
2%
2%
2%

1655
1580
490
1400
1405
1068
1536
1096
999

Agent: CWD/EIBS/FUNGUS

Washougal

Lower Kalama
Lower Kalama
Rocky Reach
Rocky Reach
Rocky Reach
Washougal
Washougal
Washougal
Washougal

Medication Dosage Amount Location

e e e i e AR A 4R AR S AR B W B AN M M BY W W MW TR M Am MmN MR EE W Em W Ue M W mw e M M G e e ek v W e e A N B TR A M e e e MR M e mm AR e e e

2%
2%

Agent: Costia

17475

Cowlitz

24450 Cowlitz

Medication Dosage Amount Location

------------------------------------------------------------------------------

167
167
143
167
167

83
167

167

36

Cowlitz
Cowlitz
Cowlitz
Elokomin
Lower Kalama
Lower Kalama
Speelyai
Speelyai

D-2

Late
Late

Fall
Fall
Late
Early
Early
Spring
Early
Early

Brood
Washougal 89
Kalama 89
Kalama 89
Rocky Reach 89
Rocky Reach 89
Washougal 89
Lewis River 89
Washougal 89
Lewis River 89
Stock Brood
Cowlitz 88
Cowlitz 88

Brood
Colitz 89
Cowlitz 90
Cowlitz 89
Grays River 89
Kalama 89
Kalama 88
Lewis River 89
Lewis River 90



WDF PROGRAM MEDREP
Yearly Medication Report

1990 - 1991
Agent: Cold Water Disease
Fish
Medication Dosage Amount Location Species Stock Brood  Size
Oxolinic Acid
10MG/KG  .43# Klickitat Late Lewis River £E8 181.
10MG/KG .OI# Klickitat Late Lewis River 8% 125.
20MG/KG 664 Lewis River Late Lewis River 89 296.
10MG/KG  1.2# Lewis River Late Lewis River 89 296.
Romet
1.7% 1484 Cowlitz Late Cowlitz 89 139.
1% 204 Klickitat Late Lewis River 89 270.
1% 264 Lewis River Late Lewis River 89 296.
1% 6 Rocky Reach Early Lewis River 89 950.
1% 10 Rocky Reach Early Grays River 89 950.
1.7% 18 Rocky Reach Early Grays River 89 427.
1.7% 29 Rocky Reach Early Lewis River 89 427.
1.5% 132 Speelyai Early Lewis River 89 166.
TM100
2% 3350 Cowlitz Late Cowlitz 89 28.
2% 21640  Cowlitz Late Cowlitz 89 20.
2% 31600 Cowlitz Late Cowlitz 89 18.
1% 501 Elokomin Early Kalama 90 460.
2% 2311 Elokomin Early Toutle 90 511.
2% 587 Elokomin Early Kalama 90 301.
2% 304 Elokomin Late Elokomin S0 517.
1% 304 Elokomin Late Elokomin 90 242.
1% 54 Elokomin Late Lewis River 90 288.
2% 194 Grays River Early Grays River 90 526.
2% 124 Grays River Early Grays River 90 240.
2% 387 Grays River Early Toutle 90 262.
1% 71 Kalama Falls Late Kalama 90 693.
1% 589 Kalama Falls Late Kal ama 90 450.
1% 236 K1 ickitat Late Lewis River 90 296.
1% 707 K1 ickitat Late Lewis River 90 170.
2% 182 Lewis River Early Toutle 90 333.
1% 1138 Lewis River Late Lewis River 90 425.
1.5% 3133 Lewis River Late Lewis River 90 235.
2% 376 Lower Kalama  Early Kalama 90 280.
1% 61 Rocky Reach Early Lower 90 450.
1% 283 Rocky Reach Early Lower 90 340.
1.5% 320 Rocky Reach Early Lower 90 175.
2% 21640  Rocky Reach Early Rocky Reach 89 133.
1.5 692 Rocky Reach Early Lower 90 100
2% 626 Speelyai Early Lewis River 8% 166.
2% 626 Speelyai Early Lewis River 90 401.
2% 480 Speelyai Early Lewis River 90 150.
1% 374 Washougal Fall Washougal 90 64.
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Agent: Cold Water Disease

WDF PROGRAM MEDREP
Yearly Medication Report

1990 - 1991

Medication Dosage Amount Location

------------------------------------------------------------------------------

TM50

1.5%

3%
2%

2%
2%

9159
5725
2150
8325
10510
5200
25115
2000
29230
237
212
201
230
677
715
91
130
301
117
282
239.6
290
125
1806
2640
108
140

172
297
187
1516
118
392
61
49
1349
1892

Washougal
Washougal
Washougal

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

Lower Kalama

Rocky Reach
Rocky Reach
Rocky Reach
Rocky Reach
Rocky Reach
Speelyai
Speelyai
Speelyai
Washougal
Washougal
Washougal
Washougal

Species Stock

Washougal
Lewis River
Washougal

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Lewis River
Grays River
Grays River
Elokomin
Elokomin
Grays River
Toutle

Lewis River
Kalama
Lewis River
Kalama
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Kalama
Lower

Lewis River
Grays River
Rocky Reach
Rocky Reach
Lewis River
Lewis River
Lewis River
Lewis River
Washougal
Washougal
Lewis River

Brood

427.
233.

214.



WDF PROGRAM MEDREP
Yearly Medication Report

1990 - 1991
Agent: Epistylis
Fish
Medication Dosage Amount Location Species Stock Brood Size
Formalin ,
167 106 Kalama Falls Spring  Kalama 89 499.
100 120G Washougal Late Washougal 89 25.
100 100G Washougal Late Lewis River 89 25,
167 376 Washougal Late Washougal 89 25.
~Agent: Enteric Redmouth Disease
Fish
Medication Dosage Amount Location Species Stock Brood  Size
Romet
1.7% 430 Cowlitz Spring  Cowlitz 89 30.
1% Grays River Fall Grays River 89 63.
9 nm Lower Kalama  Fall Kalama 89 185.
1.5% 75 Ringold Spring  Wind River 89 153.
1.25% 13 Ringold Spring  Wind River 89 94,
1% 100 Rocky Reach Fall Wells 89 932.
1% Rocky Reach Fall Wells 89 532.
1% 0 176 Speelyai Spring  Lewis River 89 160.
1% Speelyai Spring  Lewis River 90 190
1% 329 1400 Toutle Fall Toutle 90 84.
TM100
1% 130 Speelyai Spring Lewis River 90 216.
TM50
1% 5272 Cowlitz Spring  Cowlitz 89 58.
2% 6106 Cowlitz Spring  Cowlitz 89 30.
2% 3778 Cowlitz Spring  Cowlitz 89 22.
1.7% 91 Grays River Fall Grays River 89 126.
Agent: Saprolegnia
Fish
Medication Dosage Amount Location Species  Stock Brood Size
Formalin
1667 486G Cowlitz Sprina  Cowlitz 90
200 18206  Cowlitz Spring  Cowlitz A
2000 5146 Elokomin Fall Elokomin A
1667 12G Kalama Falls Early Kalama 90
167 1806 Kalama Falls  Early Kalama A
1667 4836 Kalama Falls  Fall Kalama 90
167 14236  Kalama Falls  Fall Kalama A
167 2976 Kalama Falls Late Kalama A
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WDF PROGRAM MEDREP
Yearly Medication Report

1990 - 1991
Agent: Saprolegnia
Fish

Medication Dosage Amount Location Species Stock Brood Size
Formalin

1667 716G Kalama Falls Late Kalama 90

1667 266G Kalama Falls Spring Kalama 90 1200.

1667 92G Klickitat Fall Priest 90

1667 586G Klickitat Spring  Wind River 90 856.

1667 136G Klickitat Spring  Klickitat 90 829.

167 306 Lyon"s Ferry Spring  Tucannon A

1667 2756 Priest Rapids Fall Priest 90 .

167 15956  Priest Rapids Fall Priest A

1667 58G Ringold Spring  Wind River 90 54,

1667 3046 Washougal Fall Washougal 90

1667 406G Washougal Late Washougal 90
Agent: Furunculosis

Fish

Medication Dosage Amount Location Species Stock Brood  Size
Romet

1% 528 Kalama Falls  Fall Kalama 89 121.

1% 94 Kalama Falls Spring Kalama 89 89,

1% 528 Klickitat Late Cowlitz , 88 200,

1% 375 Lower Kalama  Spring  Kalama 89 76.
Terramycin

2 Elokomin Fall Elokomin A

3 Kalama Falls  Fall Kalama A

1 Kalama Falls Spring Kalama A
TM50

2% 956 Elokomin Late Elokomin 89 163.

1.5% 16000  Lewis River Late Lewis River 89 51.
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WDF PROGRAM MEDREP
Yearly Medication Report

1990 - 1991
Agent: Ichthyophthirius
Fish
Medication Dosage Amount Location Species Stock Brood Size
Formalin
167 446 Kalama Falls Spring Kalama 89 89.
167 126G Kalama Falls Spring Kalama 89 60.
167 4466 Kalama Falls  Spring Kalama A
167 5506 Lewis River Spring  Lewis River 89 28.
167 3206 Lower Kalama  Spring  Kalama 89 42.
167 4486 Ringold Spring  Wind River 89 43.
167 2526 Ringold Spring  Wind River 89 31.
167 706G Ringold Spring  Wind River 89 25.
25PPM 15406  Ringold Spring  Wind River 89 22,
25PPM 10456  Ringold Spring  Wind River 89 15.
Agent: Prophylactic
Fish
Medication Dosage Amount Location Species  Stock Brood  Size
Erythromycin
3 Cowlitz Spring  Cowlitz A
2 Kalama Falls Spring Kalama A
Gallimycin
2% 3695 Cowlitz Spring  Cowlitz 89 39.
1% 17430  Cowlitz Spring  Cowlitz 89 14,
1% 200 Kalama Falls Spring Kalama 89 113.
1% 5435 Klickitat Late Lewis River 89 51,
1% 195 Klickitat Late Lewis River 89 50.
1% 65 Klickitat Late Lewis River 89
1% 246 Klickitat Spring  Klickitat 90 87.
1% 3330 Klickitat Spring  Klickitat 89 31.
1% 21 Klickitat Spring Klickitat 89 26.
1.5% 2150 Lewis River Spring  Lewis River 90 98.
1% 5650 Lewis River Spring  Lewis River 89 57.
1.5% 9832 Lewis River Spring  Lewis River 89 17.
1.5% 5118 Lewis River Spring Lewis River 89 16.
1% 1050 Lower Kalama  Spring Kalama 89 98.
1% 4000 Lower Kalama  Spring Kalama 89 21.
2% 627 Lyon*s Ferry  Spring Tucannon 89 51.
2% 586 Ringold Spring  Wind River 89 153.
2% 5650 Ringold Spring  Wind River 89 60.
2% 308 Rocky Reach Fall Wells 89 270.
1% 504 Rocky Reach Fall Wells 89 45.
1.5% 2550 Speelyai Spring  Lewis River 89 163.
1.5% 290 Speelyai Spring  Lewis River 90 126.
1% 1350 Speelyai Spring Lewis River 89 64.
1.5% 1475 Speelyai Spring  Lewis River 89 30.
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WDF PROGRAM MEDREP
Yearly Medication Report

1990 - 1991
Agent: Prophylactic
Fish

Medication Dosage Amount Location Species Stock Brood  Size
Gallimycin

1.5% 1025 Speelyai Spring  Lewis River 89 29.

2% 339 Wells Summer  Wells 89 170,
Terramycin

2 Priest Rapids Fall Priest A
TM100

2% 3387 Cowlitz Spring  Cowlitz 90 70.
TM50

2%

2% 695 1345 Rocky Rexh Reach Early Rocky fexh feach B8 2.5
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APPENDI X E

Appendi x E contains the O ganosomatic Analysis Sunmary of Fish
Autopsy reports and the raw data.



SUMMARY OF FISH AUTOPSY

LOCATION: Lyong Ferry

QUAL. CONTROL INSPECT. NO.:

904

Speciest Chinook Autops¥ Date: 03-01-90 Sample Size: 60
Strain: Fall Age: BY8B Tissue Collection No.: NA
Mark/Lot: NA Digease Survey No.: NA
Unit: NA Water Temp.: NA NA Case History No.: 904
Fish Source: Lyons FerryWater Hardness: NA ppm Custody No.: NA
Egg Source: LKons FerryInvestigator: PM-LW-KP
Hatching Date: N Reason for Autopsy: Pre-Lib Exam
Remarks: Fish 31-60 barged
STANDARD COEFFICLENT
MEAN DEVIATION OF VARIATION
Length 149,500 mm 19,97 mm 132
Weight 31.480 gr 10.7 gr 347
Ktl 0.940 0.07 7%
Ctldk 3.396
Hematoerit 39.450 7.03 18%
Leucocrit 0.690 0.84 122%
Serum Protein 4,190 0,65 16%
*Expressed as Ktl times 10 to the fifth power
**Converted from Ktl; expressed as Ctl times 10 to the fourth power
VALUES AS PERCENT OF TOTAL SAMPLE
PSEUDO- MESEN. HIND
EYES GILLS BRANCHS THYMUS  FAT SPLEEN  GUT KIDNEY LIVER BILE
N 98%| N 95%| N 95%|0 95%! 0 O%! B O%! O 100%| N 95%] A 0| ¢ 28%
Bl Qx| F 0Oz| S 3%11 5%y 1 95%Z1 R 97%1 1 0% S 3% B 98%| 1 86Z
BZ 0z C Qx| L 0zi2 0% 2 32| G 3&f 2 M 221 C 0% 2 62
El QZ1 M OX|s&L 2%|x 0.1 | 3 INO 0% x 0.0 | G 0% D 0zl 3 0%
E2 0Z| P 3% I 0% 4 %l E 0z U 0z E 0% x 1.0
Hl  2%z{0T OX%|OT 0% x1 0T 0% 0T OX| F 22
H2 0% 0T 0%
Ml 0%
M2 07
oT 0%
Summary of Normals
98% 95% 95% 95% 100% 100% 95% 98%
Summary of Means
0.1 1.1 0.0 1.0

- o v R e e A o e e e g e e M e e b A S mm o KL R A ey b R AR W e A W v OF SR M N BN S W e e e Em o W e e W AR M OSRGOS e R e

FINS Eroded caudal fin-40
SKIN NA

GONADS NA
OTHER Kidney lesions-1,9,23,3

] e e mm———

GENERAL REMARKS

6,39. Pseudobranch tumor-8. Deformed gil
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Qual.Qual. Control N904
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SUMMARY OF FISH AUTOPSY

LOCATION: Lyons Ferry QUAL. CONTROL INSPECT. NO.: 931
Species: Chinook Autops¥ Date: 05-15-90 Sample Size: 60
Strain: Fall Age: BYB9 Tissue Collection No.: NA
Mark/Lot: NA Disease Survey No.: NA
Unit: Pds. 23,24,27,28. Vater Temg.: NA NA Case History No.: 931
Fish Source: NA Vater Hardness: NA ppm Custody No.: NA

Egg Source: NA Investigator: LW-KP

Hatching Date;

NA Reason Ior Autops§: Pre-Lib Exam
Remarks: Fish 1-30(pds. 23,24) barged; fish 31-6

O(pds. 27,28) on station.

STANDARD COEFFICIENT
MEAN DEVIATION OF VARIATION

Length 79,420 mm 8.22 mm 10%
Weight 4.860 gr 1.24 gr 267
Ktl 0.970 0.08 8%
Crlx* 3.504

Hematocrit 44 . 450 3.7 87
Leucocrit 0.130 0.25 1942
Serum Protein 4,010 0.63 16%

*Expressed as Ktl times 10 to the fifth power
**anverted from KE}; engggseQ_as Ctl tiggs 10 to the fogfth_ggygf _________

VALUES AS PERCENT OF TOTAL SAMPLE

PSEUDO- MESEN. HIND
EYES GILLS BRANCHS THYMUS  FAT SPLEEN UT KIDNEY LIVER BILE
N 100%! N 100%Z| N 100%|0 93%] 0 25%| B 10%| O 100%| N 100z] A 13%Z| © ¥4
Bl OX| F 0% S 0%|1 5%| 1 73%| R 82%| 1 0% 8 0% B 87%| 1 92%
BZ Qx| ¢ QX[ L 0Z12 2%y 2 2% G FEl 2 Qx| M Qxf C Gz 2 9
El 0%l M Q%[s&L 0O%[x 0.1 | 3 OQ%/NO 0% x0.0 | G 0% D 0%| 3 F4
E2 0%| P Qx| I 0% 4 0% 2% U O0xXl E 0% x 1.
H1 Qz|0oT 0Oz]0T 0% x 0.8 |0T 0% T 0%| F 0z
H2 0% 0T 0%
Ml  OX%
M2 Oz
0oT 0%
Summary of Normals
100% 100% 100% 93% 98% 100% 100%] 100%
Summary of Means
0.1 0.8 0.0 1.0

o e v i e e e e WS Sm mm mm A W S M AN e A e e A BN e e G EE B b e  Rm e mm e e M AN ey e G AN BN N T W Gm BN e e AN R R e e Am Er A A amowr o b R W —

ST S N s T e S S N S S N R S S S S T S S R S e e SRR R RN E SR SRR ST

__________ GENERAL REMARKS

FINS NA
SKIN NA
GONADS NA

OTHER Air bladder constricted-5, dark blotches on spleen-56,58.

E-3



931

Qual. Control No.

> 30010033?924ﬁua?229AU06050nU983269_0022005 ONNINNO OO 00— OO 0 W NOOUNIOWD
1

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

P_455454444344 433!-._.431“44425/%444349_344444444533334333.5 o~ oo e -3

OOOOOSOOOOOO_DOOOOOAUS OOOOAUOOOOOﬂUSOSSOS,OSSOOS OOOOOOAUOOOOOAUSOOO

F“OOnUnU00OOOOOOAUO0000nUOOOOOnUOOOOnUnUOOnUOOOleO000000000 = 0

SO P O CY—1 T O~ QOO N MO I T =i P O IO O ORO S OO T ©Q Q @~ NP O M~ < OO e O OVO AN 00N

W_..a...n. ~E T S T O S O O T S T S N S T T o T T N T S S ST e L T T Y
=

WmFMFFMF,FHMMMFHMMMFMMUMMMMFFHDFFM..MFMuFMFMUF_FMFMMFUFFFMUMMFMMMHMMMFF
vl

e B e R e o D D e L L e L e L L e L T e o o T L s o B o e e e L L B e e e L e e e e b e e o e e e e e L e e et
|

=t
=]}

WMBBBBBB_BBBBBBBBBBBBBABBBB«DBBABAD»BBBAABBBABBBBBBBBBBABBBBBABBB

]
_mwNNNNNN“NNNNNNNNNNNNNNNNNN“NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

W [=lelelelelolie olelelelalslelelslelelelolelelaleleleielolelelelelelelelelslelelslel e lalelelelelelolelelelelelolelele Lol
4
n.u

meRRERRRRRRRRRRRRRR,RBRRBBRRBRRBRRGGRGRRRRRRGRRRRRRRRRRRBRRRRR
v

=t (O et 0] et et e e el el e el i el (O e e D o A D A A A A A O O A A A O A A A O O OO IO O A A A O O i A
!

<t
B
V..00000nv.l.o0000,QIOOOI,DZOOOO.UOOOOOAUO jwelelelelolelele o lslelele]slslelolo/elelele el old o]

o
| 5]

[
MMNNNNNMHNNNNNN,NNNNNNNNNNNN"NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
Py

.ﬂ.”.__NNNNNMuNNNNNN,,NNNNNNNNNNNNNNNNNN“NNNNNN..N..NNNNNNNNNNNNNNNNNNNNNNN
w

meNNNNMuNNNNNN_NNNNNNNNNNNNNNNNNN R R R A A R R A R R R A R R AR R AR R R LA
<}

;80?000u080909.919009090888019009 —OOoOoNO nUlanOgnvogglgqaoooggg OO

-------------------------------------------------------------

-.,_MO.I_ el ol lel el Dlel Slelel Slet ol le S et lelele e Erie P e T PR Tan Tee 2o | 1|_.I.11101.:!.00100?!.11000_001 o0

B 45295]%43449%.5211583?4556557_/83_355867142 8669Qu7443?ﬁw1 ACVOAT OV~ OLN
-1 = L N R I L R R R I I N I O T R D T R B R L A T T R R R N T T S S Y R R I L I

nus 5-43 145 54qu553542664 n/._ TN SO = N P OO ~F T O oD T o 65?ﬁ5455 ai=ltaltally}

RO ML OUNO -~ 0O O e M P O~ P OO T D N O O~ P~ 0 P~ P~ N P~ VO 0O WY h OO OO OO N
mWnDBDU-.I._I._!...787877.nO_.-l_.l.8_..!6,8978696788?8_367998ﬂl?_.....rnOﬂO?Qu_...f?—......885u7?88?g_98888

B NN FUNO MO MO N OO0 QD = SO IO M- O O = N O~ IO P~ O — N OF MO T~ 0 OO = OO OO M~ 0 OO
(45} et e e s e e O N O OO N OO SN S N OO ONON OO AN CN e O T S <P -3 T hin N i ENUO O LD

E-4



SUMMARY OF FISH AUTOPSY

LOCATION: LYONS FERRY QUAL. CONTROL INSPECT. NC.: 7023
Species: CHINOOK Autops§ Date: 05-09-91 Sample Size: 60
Strain:  FALLS Age: BY90 Tissue Collection No.: NA
Mark/Lot: NA Disease Survey No.: NA
Unit: NA - Water Temp.: NA NA Case History No.: 7023
Figh Source: LYONS FERRYWater Hardness: NA ppm Custody No.: NA
Eg% Source: LYONS FERRYInvestigator: PM/JH
Hatching Date: NA Reason for Autopsy: PRE-RELEASE ZER(S
Remarks:
STANDARD COEFFICIENT
MEAN DEVIATION OF VARIATION
Length 89.870 mm 7.4 mm 8%
Weiﬁht 6.280 gr 1.59 gr 25%
Ktl 0.870 0.08 9%
Ctl#* 3.143
Hematocrit 40,100 3.01 7%
Leucocrit 0.620 0.52 832
Serum Protein 4,150 0.5 12%

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

. """ VALUES AS DERCENT OF TOTAL SAMPLE
PSEUDO- MESEN. HIND
EYES GILLS BRANCHS THYMUS FAT SPLEEN  GUT RIDNEY LIVER BILE
N 100%| N 100%| N 100%|0 98%| 0 15%| B _ 0%| O 100%| N 100%| A 47%| 0 78%
Bl Q% F 0% 8 OzZt1  2Z| 1 77Z| R 100%| 1 0%l S8 O%| B 50%| 1 42%
B2 Qx| C 0%] L 0%4(2 0% 2 8% G 0%zl 2 0%t M O0%| C Ozl 2 0%
El 0¥ M O0%|S&L O0%(x 0.0 | 3 O0%|NO 04| x0.0 | G 0Z| D 0z 3 0%
E2 0% P Q% I 0% 4 04| E 0% U OX| E 0%| x 0.4
Hl Q% |0T 0% 0T 0% x 0.9 [0T OX% oT 0% F 3%
H2 0% oT OX%
Ml 0%
M2 0%
0T 0%
Summary of Normals
100% 100% 100% 98% 100% 100% 100% 97%
Summary of Means
0.0 0.9 0.0 0.4

- e e o e e e e A em mm e = U A PR BN W e ol R S N W R e e AR m e e e AN BN Er e e e Su mm wm wm nk v B D SR SU e Gk MR S v e A Ma R T o R e R o b e e

__________ GENERAL REMARKS

FINS NA
SKIN NA
GONADS NA
OTHER NA
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SUMMARY OF FISH AUTOPSY

LOCATION: Lewls River QUAL. CONTROL INSPECT. NO.: 9206
Species: Coho Autops¥ Date: 03-05-90 Sample Size: 60
Strain: Early and late Age: BY88 Tissue Collection No.: NA
Mark/Lot: NA Disease Survey No.: NA
Unit: NA Water Temg.: NA NA Case History No.: NA
Fish Source: Lewis RiverVater Hardness: NA ppm Custody No.: NA
Egg Source: Lewis RiverInvestigator: PM-LW-KP
Hatching Date: NA Reason Ior Autopsy: Pre-Lib Exam
Remarks: NA
I T STANDARD COEFFICTENT
MEAN DEVIATION OF VARIATION
Length 124.320 mm 9.71 mm 8
Weight 16.430 gr 3.8] gr 23%
Ktl 0.860 - 0.03 %
Ctl#x 3.107
Hematocrit 35.200 4.07 127%
Leucocrit 1.020 0.58 57%
Serum Protein 3.950 1.04 26%
*Bxpressed as Ktl times 10 to the fifth power
*#Converted from Ktl; expressed as Ctl times 10 to the fourth poyer -
VALUES AS PERCENT OF TOTAL SAMPLE
PSEUDO- MESEN HIND
EYES GILLS BRANCHS THYMUOS FAT SPLEEN  GUT KIDNEY LIVER BILE
N 98%| N 93%| N 100%|0 100%] 0 _0%| B _ 0%| O 100%| N 1004 A Oz| O 10%
Bl Ozl F OZ| S 0z|11 0%l 1 77%| R 100%| 1 I § 0zl B100zZ| 1 100%
B2 0%] ¢ 0OZ| L 0%12 0% 2 23%| G 0z] 2 "l M 0% C 0QZ| 2 8%
El Ox| M 0%[s&L 0z|x 0.0 | 3 OZNO 0%} x 0 G 0x| D Oz| 3 _ 22
E2 O0%Z| P 7% I )4 4 O0Z| E 0z U 0¥ E 0%| = 1.2
H1 Q%Z|oT 0X%|0T 0% x 1.2 |0T O oT OX| F 02
H2 0% 0T 0%
M1 0%
M2 0z
oT 2%
Summary of Normals
98% 93% 100%] 100% 100% 100% 100%1 100%
Summary of Means
0.0 1.2 0.0 1.2
SEX: M 53k A7g Ui O
GENERAL REMARKS
FINS Eroded pectorals-49
SKIN NA
GONADS NA
OTHER  Short gill arch-3, cataracts-47
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SUMMARY OF FISH AUTOPSY

LOCATION: LEWIS RIVER QUAL. CONTROL INSPECT. NC.: 7008
Species: COHO Autops¥ Date: 03-13-91 Sample Size: 60
Strain: EARLY & LATE Age: BYB9 Tissue Collection No.: NA
Mark/Lot: NA Disease Survey No.: NA
Unit: PONDS 13-15 Vater Temp.: NA F Case History No.: 7008
Fish Source: LEWIS Water Hardness: NA ppm Custody No.: NA
Egg Source: WIS Investigator: PM/BR/JL .
Hatching Date: NA Reason for Autopsy: PRE-RELEASE YEARLINGS
Remarks:
. - UUSSTANDARD o COEFFICIENT
MEAN DEVIATION OF VARIATION
jeres: ' d I 5
e . B . r o
Ki1¥ 5:310 © 607 & 8%
Crlek 3.288
Hematocrit 38.470 7.79 20%
Leucocrit 1.170 0.73 637
Serum Protein 3,600 1.4 39%
*Expressed as Ktl times 10 to the f£ifth pover
**ngverted from Ktl; expressed as Ctl times 10 to Ehg_fougzh pover
VALUES AS PERCENT OF TOTAL SAMPLE
PSEUDO- MESEN. EIND
EYES GILLS BRANCHS THYMUS FAT SPLEEN GUT KIDNEY LIVER  BILE
N o8z} N 98%| N 98%|0 0%| 0 _3%| B %l 0 100%| N 98%| A 73%| O 482
Bl 2| F 2%| S 9211 0%| 1 33Z| R100%| 1 0% 8 0% B 27%Z( 1 64%
B2 0z C 0z| L 07|12 y| 2 59%| 6 0%l 2 0% M 2%l € 0z] 2 4%
El 0% M 0OZ[ssL 0OZ|x O. 3 5%IN0 0O%| x O. G O%| D 0% 3 _ 4%
E2 Q% P 0z| I 0% 4 0% B 0% U 04| B 0% = 0.8
Hl 0%|oT QXZ|0T 0% % 1.6 [OT OX OT O0%| F 02
HZ 0% oT 0%
Ml 0%
MZ 0Z
0T 0%
Summary of Normals
98% 98% 98% )4 100% 100% 98%| 100%
Summary of Means
0.0 1.6 6.0 ¢.8

---------------------------------------------------------------------

It E— i S S S

GENERAL REMARKS

e e s it i e

FINS 3 ADIPOSE CLIP
SKIN NA
GONADS NA
OTHER 2 CRINKLE BACK
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SUMMARY OF FISH AUTOPSY

LOCATION: Cowlitz QUAL. CONTROL INSPECT. NO.: 902
Species: Chinook Autops¥ Date: 02-26-90 Sample Size: 60
Strain: Spring Age: BYB8 Tissue Collection No.: NA
Mark/Lot: N : Disease Survey No.: NA
Unit: Pds. 17,19-24,36 Water Temp.: 42 F Case History No.: 902
Fish Source: & Covlitz Water Hardness: NA ppm Custody No.: NA
Eg% Source: Cowlitz Investigator: PM-BR-LV
Hatching Date: NA Reason Ior Autopsy: Pre-Lib Exam
Remarks:
STANDARD COEFFICIENT
MEAN DEVIATION OF VARIATION
Length 171.080 mm 27.51 mm 16
Weight 166.610 gr 899.07 gr 540%
Ktl . 3,330 - 11,72 352%
Ctla* 12.031
Hematocrit 37.420 4.65 12%
Leucoerit 0.480 0,51 107%
Serum Protein 4,670 0.7 15%

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

VALUES AS PERCENT OF TOTAL SAMPLE

PSEUDO- MESEN. HIND
EYES GILLS BRANCHS THYMUS  FAT SPLEEN GUT KIDNEY LIVER = BILE
N 97%| N 92%| N 82%|0 90%| 0 8%| B 0%| 0 100%| N 100Z| A 30Z| O 26%
Bl 2% F QZ| S 5211 10%) 1 62%Z| R 98%) 1 OX| 5 OZ| B 70%| 1 94%
B2 0% Cc 0Z| L 7212 0% 2 30%| ¢ 2%} 2 Q% M 0x| C Oz 2 Oz
El O% M O0%|s&L 7%ix 0.1 | 3 OQO%Z|NO Q% x0.0 | G O0%Z{ D 0% 3 0%
E2 0z P 7%| I 0% 4 2| E 0Oz U OXi E 0% x 0.9
Hl 27|0oT 2%|OT 0% x1 0T 0% OT %| F 0%
H2 0% 0T 0%
Ml Q%
M2 0%
0T 0%
Summary of Normals
97% 92% 82% 90% 100% 100% 100%| 100%
Summary of Means
0.1 1.2 0.0 0.9

e v o ot P e wh iy M AN i U Am EE e e e e e Ee T o e e e S U M m BN S NS SN R G AN BT W ek et MR S Ny Em Em e e A AR AR ER R e em o e

GENERAL REMARKS
FINS Thick, frayed fins-44

SKIN NA

GONADS NA
OTHER Miscellaneous abnormalities observed; see original sampling forms
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SUMMARY OF FISH AUTOPSY

LOCATION: COWLITZ RIVER QUAL. CONTROL INSPECT. NO.: 7007
Species: CHINOOK Autopsy Date: 03-12-9] Sample Slze: 60
Sgrain: SPRING Age=p3¥89 Tissue Collecgion No.: NA
Mari/Lot: NA Digease Survey No.: NA
Unit: NA Vater Temp.: NA NA Case History No.: 7007
Fish Source: COWLITZ Water Hardness: NA ppm Custody No.: NA
Egg Source: COVLITZ Investigator: PM/BR
Hatching Date: NA Reason Ifor Autopsy: PRE-RELEASE YEARLINGS
Remarks:
[ -1 P 4 = E-1-1-+3-] -4 | 311 ]
‘ STANDARD COEFFICIENT
MEAN DEVIATION OF VARIATION
Length 203.480 mm 15.44 mm 8%
Weight 85.120 gr 20.96 gr 25%
Ktl 1.010 0.14 13%
CtLr+ 3.649 .
Hematoecrit 41,220 5.26 137
Leucocrit 0.930 0.55 59%
Serum Protein 5,560 1.2 22%

!
*Bxpressed as Ktl times 10 to the fifth power
#*Converted from Ktl; expressed as Ctl times 10 to the fourth power

VALUES AS PERCENT OF TOTAL SAMPLE

PSEUDO- MESEN. HIND
EYES GILLS BRANCHS T S FAT SPLEEN UT KIDNEY LIVER = BILE
N 100%| N 98%| N 100%I0 70%] 0 _2%! B _O%| O 100%| N 100%Z| A 92%| O 82%
Bl QX F Q%] S %11 27%| 1 85%] R 98¥| 1 0%l S 0% B 8%Z| 1 382
B2 0%1 C 0% 0212 3%l 2 13z1 G 2% 2 0%l M Q% ¢ 0%l 2 O
El 0% M O%Z!saL O%|x0.3 |3 O%Z]NO 0% x0.0 | G 0z D 0% 3 0F
E2 0% P 2% 0z 4 Q% E 0% U 0Z| E Qx| x 0.4
HI Q%[0T 50T 0% x 1. 0T 0OF 0T O0XZ| F 0%
H2 0% oT 04
M1 0%
M2 0%
0T 0%
Summary of Normals
100% 98% 1002 70% 100% 100% 100%| 100%
Summary of Means
0.3 1.1 0.0 0.4

i P e WP A LS E e e A B S OB s g AN BB O M b n b b B S s e TR SR e e S RS e G an s S Rk v e e S R W PN e M e SR g 0 0 R em o A R R e e MR R

SEX: M: 53% P: 47% Us 0%

= S

GENERAL REMARKS
FINS 14 AD CLIPS, 2 FUNGUSED/FRAYED TAILS, 1 ERODED TAIL

SKIN NA

GONADS NA
OTHER 1 SWOLLEN THYMUS, 1 ANEURISM IN FAT CAP, 1 PALE BLOOD, 1 PALE CGIL
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SUMMARY OF FISH AUTOPSY

LOCATION: Cowlitz QUAL. CONTROL INSPECT. NO.: 924
Species: Chinook Autops¥ Date: 04-18-90 Sample Size: 60
Strain: Sgring Age: BY89 Tissue Collection No.: NA
Mark/Lot: N Disease Survey No.: NA
Unit: Pds. 6,30,34 Water Temp.: NA NA Case History No.: 924
Fish Source: lowlitz Water Hargnessz NA ppm Custody No.: NA
Eg% Source: Cowlitz -  Investigator: PM-LVW-
Hatching Date: NA Reason Ior Autopsy: Pre-Lib Exam
Remarksi NA
I B STANDARD COEFFICIENT
MEAN DEVIATION OF VARTATION
Length 92.430 mm 7.72 mm 8z
Weight 7.320 gr 1.83 gr 25%
Ktl 0.930 0.06 6%
Ctlk* 3.360
Hematocrit 43.630 5.1 12%
Leucocrit 0.430 0.47 110%
Serum Protein 5.830 1.54 26%
#*Expressed as Ktl times 10 to _the fifth power
fﬁgogggrted from Ktl; exEEgssedkas Ctl times 10 to the fourEE_nger -
VALUES AS PERCENT OF TOTAL SAMPLE
PSEUDO- MESEN. HIND
EYES GILLS BRANCHS THYMUS  FAT SPLEEN GUT KIDNEY LIVER BILE
N 100%z| N 98%| N 98%Z|0 88%| 0 7%| B _ 0%| 0 100%Z| N 100z{ A 63%| O 110%
Bl Ozl F O%Zi S 0%|1 12%| 1 80%| R 100%} 1 Oz & 0% B 353%Z| 1 8%
B2 Q0zZ{ C 0% L 24712 0% 2 13%Z| ¢ 0% 2 OXl ¥ 0xz| C 0% 2 O
El O0%| M O%is&L O0%|x 0.1 | 3 OQ%I|N0O 0% x 0.0} G 0%l D Ozl 3 2%
B2 Q% P 2% I 0% 4 Ol B 0OX U Q4| E 0% x 0.1
Hl 0%Z(0T 0%|0T 0% x 1.1 |[oT OX or 0%| F 0%
H2 0% 0T 0%
Ml 0%
M2 0%
oT %
Summary of Normals
100% 98% 98% 88% 100% 100% 100%| 100%
Summary of Means
0.1 1.1 0.0 0.1
SEX: Wi €7 F: 33wu Ok T
GENERAL REMARKS
FINS NA
SKIN NA
GONADS NA’
OTHER  Approx. 10% fish hemorrhag. from gills, short operculum-43,51,52.
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SUMMARY OF FISH AUTOPSY

LOCATION: COWLITZ RIVER QUAL. CONTROL INSPECT. NO.: 7018
Species: CHINOOK Autops¥ Date: 04-16-91 Sample Size: 60
Strain: SPRING Age: BY90 Tissue Collection No.: NA
Mark/Lot: NA Disease Survey No.: NA
Unit: NA Water Temg.: NA NA Case History No.: 7018
Fish Source: COWLITZ Water Hardness: NA ppm Custody No.: NA
Egg Source: COWLITZ Investigator: PM/JL/SE
Hatching Date: NA Reason Ior Autopsy: PRE-RELEASE ZEROS
Remarks: NA
A - STANDARD COEFFICIENT
MEAN DEVIATION OF VARTATION
Length 82.220 mm 7.62 mm 9%
Weight 5.060 gr 1.4] gr 28%
Ctl*x* 3.288
Hematocrit 43.710 4.39 10%
Leucocrit 0.770 0.32 427
Serum Protein 5.860 0.86 15%
*Expressed as Ktl times 10 to the fifth power
f*Conngted trom Ktl; exprggggd as Ctl times 10 to the fourth power
VALUES AS PERCENT QOF TOTAL SAMPLE
PSEUDO- MESEN. HIND
EYES GILLS BRANCHS THYMUS  FAT SPLEEN GUT RIDNEY LIVER = BILE
N 100%| N 100%| N 100% | 0 57%| B _ 0X| O 100%Z| N 100%| & 53%] 0 102%
Bl O%| F O0%Z| S 0%11 17%Z1 1 43%Z| R 100%| 1 Q%] 8§ Qx| B 45%| 1 182
B2 0zl C 0| L 0712 0%i 2 0%l G 0%l 2 OQzi M 0x| C 0% 2 O
El 0%l M O0%|s&lL 0%(x 0.2 |3 O%|N0O O% x0.0 (G 0% D 0% 3 0Z
B2 0%Zi P 0% I 0% 4 0% E 0z g 0z E 0% x 0.2
Hl Q%|oT OX%|OT 0% x 0.4 |0T OX% oT O0%| F 0%
H2 0% 0T 0%
MI Q%
M2 0%
oT 0%
Summary of Normals
100% 100% 100% B3% 100% 100% 100%| 100%
Summary of Means
0.2 0.4 0.0 0.2
SR U L L L
GENERAL REMARKS
FINS l6 ADIPOSE CLIP
SKIN NA
GONADS NA
OTHER 1 SHORTENED OPERCLE
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SUMMARY OF FISH AUTOPSY

LOCATION: Cowlitz QUAL. CONTROL INSPECT. NO.: 927
Species: Chinook Autops¥ Date: 05-07-90 Sample Size: 60
Strain: Fall Age: BYB9 Tissue Collection No.: NA
Mark/Lot: NA Disease Survey No.: NA
Unit: Pds. 2,3,5,14,29,31.Vater Temg.: NA NA Case History No.: 927
Fish Source:  NA Water Hardness: NA ppm Custody No.: NA
Egg Source: NA Investi%ator: PM-BR-LW
Hatching Date: NA Reason Eor Autogsy: Pre-Lib Exam
Remarks: Spleen absent and pseudobranch hyperplastic on fish 24.
STANDARD COEFFICIENT
MEAN DEVIATION OF VARIATION
Length 75.350 mm 9.97 mm 13%
Weight 3.980 gr 1.7 gr 43%
Ktl 0.930 0.07 7%
Ctlk* 3.360
Hematocrit 40.280 5.11 137
Leucocrit 0.420 0.4 95%
Serum Protein 5,170 0.94 18%

*BExpressed as Ktl times 10 to the fifth pover
**Converted from Ktl; expressed as Ctl times 10 to the fourth power

VALUES AS PERCENT OF TOTAL SAMPLE

PSEUDO- MESEN. HIND
EYES GILLS BRANCHS THYMUS FAT SPLEEN G KIDNEY LIVER  BILE
N 100%] N 92X N 97% Z| 0 12%| B 2% O 100%| N 100%| A 63%| O 110%
Bl OX| F 0% S 2% 32| 1 B88%| R 93%| 1 0% S 0% B 30z 1 10%
B2 0%l ¢ 0z| L 0%|2 0%| 2 O0%Z| G Q%[ 2 OxX| M 0%z C 0zl 2 OF
El 0%/ M 0%|saL O0%|x0.0 | 3 O%INO 0% x0.0 |G 0z D 0z 3 ~0F
B2 0z P 8z I 0% 4 Qx| E 3% U 0%z E 0z x 0.1
Hl Q%|0T O%|0T 2% x 0.9 |[0T 2% or O%| F 2%
2 0z 0T 5%
Ml OZ
M2 0%
0T 0%
Summary of Normals
100% 92% 97% 97% 95% 100% 100% 93%
Summary of Means
0.0 0.9 0.0 0.1

e et e A e S e e e e e e e e R A v R e e e e R e b A M MR M e Ry PR N E R e me oo R SRR S

_______ GENERAL REMARKS

FINS NA
SKIN NA
GONADS NA

OTHER  Short operculum-20,29,34,42,45,52. White growths on liver-22,38.
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SUMMARY OF FISH AUTOPSY

LOCATION: COWLITZ RIVER QUAL. CONTROL INSPECT. NO.: 7026
Species: CHINOOK Autopsy Date: 05-28-91 Sample Size: 60
Strain:  FALLS Age: BY90 Tissue Collection No.: NA
Mark/Lot: NA Disease Survey No.: NA
Unit: NA Water Temp.: NA NA Case History No.: 7026

Figh Source: COWLITZ RIVWater Hardness: m Custody No.: NA

NA
Eg% Source: COWLITZ RIVInvestigator: PM/JL/JHpp
Hatching Date: NA Reason for Autopsy:  PRE-RELEASE ZEROS

Remarks: NA

SEmpsama= =mmem m==

STANDARD CORFFICIENT
MEAN DEVIATION OF VARIATION
jere 4.0 i
e . T . gr

Kl 5:880 © 006 7%
Ctla# 3.179

Hematocrit 43.330 3.8 9%
Leucocrit 0.560 0.5 99%
Serum Protein 5.740 1.34 23%

*Expressed as Ktl times 10 to the f£ifth power
**Converted from Ktl; expressed as Ctl times 10 to the fourth power

VALUES AS PERCENT OF TOTAL SAMPLE
MESEN. HIND
AT GUT

PSEUDO-
EYES GILLS BRANCHS THYMUS F SPLEEN KIDNEY LIVER = BILE
N 100%| N 100%| N 100%z|0 98%| O 72%| B O%| O 100%| N 100%| A 47%] O 90Z
Bl OX F Q% § %11 271 1 28%Z| R100%| 1 O0Z| 8 Ox%| B 53%Z| 1 30%
B2 0z] C 0z| L %12 0% 2 0z| G 0% 2 O] M 0% C 0% 2 0Oz
El O0%| M OQ%|s&L O0%|x0.0 | 3 OQ%ZINO OZ| x0.0 | G OX{ D 0% 3 0%
E2 0z| P Oz I 0% 4 0Ozl B 0% U 0%l E 0% x 0.3
H1 0%|0T O%|OT 0% x 0.3 (0T OX oT 0% 0%
HZ 0% oT 0%
Ml O
M2 0%
0T 0%
Summary of Nermals
100% 100% 100% 98% 100% 100% 100%| 100%
Summary of Means
0.0 6.3 0.0 0.3

S L L L L T R T R L L ]

GENERAL REMARKS

FINS NA
SKIN NA
GONADS NA
OTHER  NA
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Qual.Qual. Control N7026
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