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ABSTRACT

cross, C.L. and E.A. Perry. 1985. Fish releases in 1982 from British Columbia
, Salmonid Enhancement Operations Facilities. Can. Data Rep. Fish. Aquat.

Sci. 528:86 p.

The number of salmonids released in 1982 from each Salmonid Enhancement
Program (SEP) Enhancement Operations facility is presented in this report,
together with the marking information and plans and rationale for assessment
studies directed. at chinook, coho, chum and pink salmon. Data are summarized by
stage at release and production area. Projected returns using release data and
SEP biostandards are calculated and data handling methods described. Production
targets for contributing brood years are also included.

Key Words: SEP, juvenile release, hatchery, salmonid, spawning channel

Cross, C.L. and E.A. Perry. 1985. Fish releases in 1982 from British Columbia
Salmonid Enhancement Operations Facilities. Can. Data Rep. Fish. Aquat.
Sci. 528: 86 p.

Le present rapport porte sur Ie nombre de salmonides mis en liberte en 1982
a chaque installation ou sont menees des activites de repeuplement dans Ie cadre
du Programme de mise en valeur des salmonides (PMVS)., ainsi que sur des donnees
de marquage, les plans et l'objet des evaluations visant les saumons quinnat,
coho, keta et rose. Les donnees sont resumees selon Ie stade au lacher et la
zone de production. Les retours prevus sont calcules a l'aide des donnees sur
les lachers et les normes biologiques du PMVSi de plus, les methodes de
trai tement des donnees sont decri tes. Les obj ectifs de production pour les
annees de generation sont aussi inclus.

Mots-.cles: lacher de juveniles, eCloserie, salmonide, frayere artificielle
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I. INTRODUCTION

In 1982 the Facility Operations group operated 17 hatcheries, six spawning
channels (two of which were at Fulton River) and three pilot projects as part of
the Salmonid Enhancement Program. These facilities are located throughout B.C.
(Figure 1) and utilize a variety of enhancement techniques and rearing
strategies (Table 1). Various combinations of the five species of Pacific
salmon (Oncorhynchus spp.) are cultured, as well as steelhead (Salmo gairdneri)
and cutthroat (Salmo clarki) trout.

'!be majority of the facilities are Federal government owned and operated. Loon
-Creek Hatchery is an exception as it is a B.C. Fish and Wildlife facility and
produces chinook salmon in cooperation with SEP. This arrangement is similar to
one whereby steelhead and cutthroat trout are produced in federal hatcheries.
Other exceptions include Little Qualicum, a SEP facility operated by Underwood
McLellan Ltd. under contract, and Chemainus, a private hatchery which also
operates under contract to the Federal government.

This report summarizes the 1982 releases of juvenile salmonids from SEP Facility
Operations projects by facility (Table 4), geographical area of release (Tables
5-10), and stage at release. Table 4 also includes production strategies and
descriptions of studies designed for assessment of chinook, coho, chum and pink
production. Assessment studies and production strategies for steelhead and
cutthroat production are the responsibility of B.C. Fish and Wildlife Branch,
and are not described in this report. Projected returns by species and catch
areas are tabulated ~n Tables 12 and 13.

Releases by other B.C. agencies (Int. Pac. Sal.
Wildlife) and the Special Projects Unit of SEP are
These agencies should be contacted directly for
releases.

Fish. Comm., B.C. Fish and
not included in this report.

information on their 1982
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II. DATA COLLECTION AND STORAGE
'w

For assessment purposes, each group of fish released is considered to be one of
three types; unmarked (i.e. unrepresented by a mark), represented by a wire tag
code, or represented by a fin clip. For each release type, there is a unique
release report format which includes information on release site, size, date,
and number, as well as tagg ing data, if applicable (Tables 2a, 2b, and 2c).
Upon release of a group of fish, the hatchery staff will fill out the
appropriate version of the release report and return it to the assessment
section of the Facilities Operations group for data verification and entry into
the release data base. Copies of the CWT and finclip forms are then forwarded
through the Mark Recovery Group to the Pacific Marine Fisheries Commission for
inclusion in the Pacific coast release summary.

Methods for enumerating unmarked and total release numbers for release reports
vary. from facility to .facility. As a general rule, CWT groups are enumerated
during the tagging operation using the Quality Control Device count adjusted for
double counts and ·subsequent mortalities. Finclip release groups are enumerated
during clipping using tally counters, with totals again adj usted for
mortalities. TOtal releases are usually calculated from a book balance (number
of eggs taken minus cumulative incubation and rearing mortality) or estimated by
a Petersen mark-recapture. Any questions regarding specific inventory methods
or numbers should be referred directly to the pertinent hatchery. Addresses and
phone numbers are listed in Appendi~ 1.

All 1982 release data in th~s report were stored using the DB Master data
management system and an Apple II+ microcomputer. Copies of the data discs and
brief documentation on field layouts are available to interested parties upon
receipt of two blank 5 1/4" floppy diskettes. You must have a DB Master disk
available to access the data.
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III. DESIGN OF MARK RELEASE/RECOVERY STUDIES

Marking studies are designed to determine survival and contribution of a
particular group of fish to the fisher ies and' escapement or to determine the
relative performance of experimental groups of fish (Table 3). A key feature of
SEP Operations' marking is that a large scale program is necessary solely for
facility assessment. In order to generate maximum benefit from this funda
mental, costly requirement, we direct much effort to the design of experimental
releases such that they may be rolled up to provide basic assessment data. For
example, we may mark 150,000 chinook juveniles with one tag code to evaluate
production from a total release of 1,500,000 fish on June 15. On the other
hand, we may uniquely mark three groups of 50,000 fish each and release the
first group among 500,000 fish on June 1, the second group among 500,000 fish on
June 15, and third group among 500,000 fish on June 30. The 'latter approach
provides information on the effect of release date and/or size on subsequent
survival so that our future release strategies can be optimized. In addition,
by accumulating recovery data for all three release groups we have statistically
sound data for determination of catch and escapement from the total release.

Single mark group studies to assess survival and contribution are designed to
provide 95 percent confidence with a 10 percent confidence interval in the
estimated catch of all (not each) age classes. Multiple mark group studies to
assess relative surviv,al of .exper imental lots are designed to demonstrate 25
percent differences in survival at confidence levels of 95 percent for Type 1
and Type 2 errors and a 10 percent confidence interval. Differences of this
magnitude (25 percent) were chosen as a level at which changes from current
practise might be pursued. If differences between experimental and control lots
were, for example, only 10 percent the benefits of change may not justify the
added marking costs to achieve the required level of precision to demonstrate
such a small increment.,

Equations we use to calculate marking requirements are based on the
hypergeometric distribution. Inputs in addition to statistical criteria include
anticipated survival rates (Table 11) and sample rates in the fishery or
escapement. Programs for this analysis are available on the Apple 11+
microcomputer as a component of the Fishculture Information System for
Hatcheries package designed by SEP Enhancement Operations.

In reality, it is not always possible to mark ideal numbers of fish due to
logistical or cost constraints. In many cases we decide to proceed with reduced
marking programs on thli! grounds that information in which we have 90 percent
confidence, or even 80 percent confidence is better than no information.
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Table 3• Rearing/release studies for fish released in 1982 from Enhancement
Operations facilities.

Study Type

Imprinting at release/homing

Date of release

Size at release

Time and size at release

Pre-migran~ release

Transplant

Clipped fin regeneration

Grading during rearing

Impact of cataract on survival

Diet evaluation

Comparison of alternative
hatchery water supplies

Heritability of adult traits

Species

chinook
coho

chinook
chum
coho
pink

chinook
chum

pink

chinook
coho

chinook
coho

chinook

chum
pink

coho

coho

chinook

chinook
chum

chinook
coho

Location

Penny, Snootli
Chilliwack

Big Qualicum, Capilano, Puntledge
Conuma, Nitinat, Pallant, Punt ledge
Robertson Creek
Puntledge, Quinsam

Capilano
Big Qualicum, Little Qualicum,
Conuma, Ni tinat
Puntledge, Quinsam

Quinsam
Capilano

Loon Creek, Penny
Capilano, Inch, Pallant, Puntledge,
Snootli

Chilliwack

Chilliwack, Snootli
Puntledge, Quinsam

Capilano

Quinsam

Robertson

Kitimat
Mathers

Quesnel
Puntledge
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IV. FACILITY OPERATIONS 1982 RELEASES, ASSESSMENT PLANS AND PRODUCTION
STRATEGIES

Release numbers, dates, fish size and release location for each facility and
stock are listed in Table 4. Facilities are arranged alphabetically.

A description of assessment studies for salmon species is included for each
hatchery and stock immediately following the tabulated release information.
Steelhead and cutthrqat assessment studies are not described, information
regarding these species may be obtained from the B.C. Fish and Wildlife Branch.
Production strategies are also included to provide some insight into the
rationale for stock selection, if not obvious, as well as production levels
attained versus target ted and techniques, where appropriate.

When using Table 4, the following notes explain codes and abbreviations which
are not obvious.

Not!E!s

A. General Notes

1• Release
LV
RV
AD
LMAX
RMAX
NONE

column abbreviations
Left ventral
Right ventral
Adipose
Left maxillary
Right maxillary
No finclip applied

Each finclip abbreviation is immediately followed by a letter/number
combination. These are used to uniquely identify the finclip release groups
for searching and sorting the data base, they have no other significance.

2. Species
CHIN
SOCK

STHD
SSTH
WSTH
CUTT

Abbreviations
chinook
sockeye
steelhead
summer steelhead
winter steelhead
cutthroat

3. All CWT groups are designated by AD AGD1D2 where,
AD Adipose

t:- AG 2 digit agency code
D1 2 digit data code
D2 2 digit data code
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4. Number released
Marked - number of valid adipose clipped wire tagged fish for CWT groups

- number of fish with valid finclips for finclip groups

Incomplete - number of adipose only fish for CWT groups
- number of incomplete clips for finclip groups

5. GWG stands for Geographic Working Group. There are three GWG' s ~ North
Coast: South Coast: and Fraser River, Northern B.C., Yukon. They
consist of representatives from the Department of Fisheries and OCeans
and the B.C. Fish and Wildlife Branch who share a wide var iety of
responsibilities, including the review of SEP production targets.

B. Explanations of specific abbreviations

18 & 38
18
18
18
21 & 22
26
28
30
32
32
32
35
36
38

38
40
40
40
40
40
42
44
44
44
47
48
48
48
48
48
48
48

Abbreviation

Bg Qualicum
Var. Lakes
Mundie's Chn
Chase/Mill
Up. Watrshed
Dol. Varden
Htd Incub Water
Fulton Ch.
Upr. Siddle
Nicomen Sl.
Brun/Marshal
Ced/Clr
Ki t imat Tr ib
CWT 121708 incld

Lt Qualicum
Up. Nicola ReI.
ww. Nicola Rel.
Bonapart
Up. Bonap. ReI.
Low. Bonap. ReI.
ReI. unrep.
Mosq. Lk. ReI.
Mosq. Cr. ReI.
Up. Pallant ReI.
Pinkut Ch.
Punt-Fall
Punt-Sununer
Exp. Substr. Grp
Upr. Punt.
Lt. Spwn. Progny
Mid. Spwn. Progny
Ear. Spwn. Progny

Column

Stock
Site
Site
Site
Site
Site
Comments
Site
Site
Site
Site
Stock
Site
Comments

Site
Comments
Comments
Site
Comments
Comments
Comments
Comments
Comments
Comments
Site
Stock
Stock
Comments
St'ock
Comments
Corranents
Comments

Explanation

Big Qualicum
Various lakes
Mundie's channel
Chase & Millstream Crks.
Upper watershed
Dolly Varden
Heated incubation w~t~,

Fulton channel
Upper Siddle Cr.
Nicomen Slough
Brunette & Marshall Crks.
Cedar & Clear Rivers
Kitimat tributaries
Includes two codes: 121707 &

121708
Li t tIe Qual ic um
Upper Nicola release
Lower Nicola release
Bonaparte R.
Upper Bonaparte release
Lower Bonaparte release
Release unrepresented
Mosquito Lake release
Mosquito Creek release
Upper Pallant release
Pinkut channel
Puntledge fall - run
Puntledge summer - run
Experimental substrate group
Upper Puntledge R.
Late spawners' progeny
Middle spawners' progeny
Early spawners' progeny
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B. Explanations of specific abbreviations (continued)

..

53
53
53
56
56

56
56
58
58
58
58
58

60

Abbreviation

upr. Quinsam
Mid. Quin. ReI.
Camp. Estury
Rh. Late Htch.
Rh. Early Htch.

Rh. Late Wild
Robrtsn. Cr.
Noos/Sall
Snoot/Nuhlk
Necleet.
L. Bel. Coola
Fish/Air

Inc/rrd at Cap.

Column

Site
Comments
Comments
Comments
Comments

Comments
Site/Stock
Site
Site/Stock
Site/Stock
Comments
Site/Stock

Comments

Explanation

upper Quinsam R.
Middle Quinsam release
Campbell R. estuary reared
Robertson late hatchery stock
Robertson early hatchery
stock
Robertson late wild stock
Robertson Creek
Noosgulch & Salloomt
Snootli & Nuhalk
Necleetsconnay
Lower Bella Coola release
Fish Cr. & airport side
channel
Incubated and reared at
Capilano hatchery



T
ab

le
4

.
19

82
re

le
a
se

s,
as

se
ss

m
en

t
p

la
n

s,
an

d
p

ro
d

u
ct

io
n

st
ra

te
g

ie
s

B
IG

Q
U

A
L

IC
U

M
P

A
G

E
1

R
E

L
E

A
S

E
D

A
T

E
R

E
L

E
A

S
E

B
R

O
O

D
N

O
.

R
E

L
E

A
S

ID
S

IZ
E

S
T

A
R

T
E

N
D

S
P

E
C

IE
S

S
TO

C
J(

S
IT

E
Y

E
A

R
M

A
RX

M
A

R
X

ID
IO

C
O

M
P

L
.

U
N

M
A

R
K

T
O

T
A

L
(

G
R

A
M

)
D

D
-M

M
-Y

Y
D

D
-M

M
-Y

Y
<D

M
M

E
N

T
S

C
H

IN
BG

Q
U

A
LI

C
U

M
B

G
Q

U
A

LI
C

U
M

8
1

A
D

0
2

2
2

2
3

5
0

8
6

6
1

6
8

2
0

5
2

5
4

8
9

.1
2

1
-0

6
-8

2
2

2
-0

6
-8

2
L

A
T

E
R

E
L

E
A

S
E

C
H

IN
8G

Q
U

A
LI

C
U

M
8G

Q
U

A
LI

C
U

M
8

1
A

D
0

2
2

3
0

6
5

1
3

0
1

1
6

9
6

3
3

4
1

2
1

1
3

3
9

4
2

8
0

6
.9

1
1

-0
6

-8
2

1
4

-0
6

-8
2

P
R
O
D
~
I
O
N

C
H

IN
8G

Q
U

A
LI

C
U

M
8G

Q
U

A
L

IC
U

M
8

1
N

O
N

E
S

0
0

1
9

9
6

0
1

9
9

6
0

5
.5

1
2

-0
6

-8
2

1
2

-0
6

-8
2

D
IE

T
S

ID
D

Y

-
-

T
O

T
A

L
S

FU
R

C
H

IN
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
1

0
2

1
1

3
3

3
1

8
3

3
6

1
2

3
1

3
4

6
6

1
8

8

--
--

--
-
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
-

~
-
--

--
--

--
--

--
--

--
C

H
U

M
BG

O
U

A
L

IC
U

M
8G

Q
U

A
LI

C
U

M
81

R
V

1
0

8
4

1
1

1
1

6
6

2
2

0
6

3
1

2
0

2
1

5
5

5
5

3
1

.0
0

6
-0

5
-8

7
1

3
-0

5
-8

2
FE

D
FR

Y
R

E
L

E
A

S
E

C
H

U
M

B
G

Q
U

A
LI

C
U

M
BG

Q
U

A
LI

C
U

M
8

1
A

e
R

Y
1

1
·.

2
4

5
9

1
1

1
3

8
5

5
4

3
0

2
6

0
8

6
4

3
4

!l
5

9
1

8
1

1
.3

2
1

-0
4

-8
2

U
-0

5
-8

2
F

R
Y

R
E

L
E

A
S

E

-
,-

-
-

-
T

O
T

A
L

S
fO

R
O

IU
M

-
-

••
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

.,..
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

3
3

0
1

4
8

~
1
5
1
1

4
5

0
8

9
2

0
6

4
5

4
4

1
4

1
1

--
--

--
-

C
O

H
O

AG
Q

U
A

LI
C

U
M

BG
Q

U
lIL

IC
U

M
8

0
A

D
0

2
2

2
3

9
5

1
9

8
4

1
6

0
8

1
1

2
9

1
5

4
1

1
8

2
7

4
6

1
8

.6
1

9
-0

5
-8

2
3

1
-0

5
-8

2
·.

..
..

..
..

..
..

..
C

O
H

O
B

G
O

U
A

LI
C

U
M

H
U

N
T

S
C

R
8

1
N

O
N

E
1

0
0

0
3

4
6

9
5

0
3

4
6

9
5

0
1

.6
2

4
-0

5
-8

2
0

8
-0

6
-8

2
·..

...
...

...
...

..
C

O
H

O
8G

Q
U

A
LI

C
U

M
C

R
A

IG
C

R
81

N
O

N
E

11
0

0
1

0
0

0
0

1
0

0
0

0
9

.0
3

1
-1

2
-8

2
3

1
-1

2
-8

2
·..

...
...

...
...

CD
C

O
H

O
B

G
Q

U
A

LI
C

U
M

N
IL

E
C

R
.

81
N

O
N

E
9

0
0

1
5

0
0

0
0

1
5

0
0

0
0

1
.5

1
8

-0
5

-8
2

2
8

-0
7

-8
2

..
..

..
..

..
..

..
.

-
-'

-
-

-
T

O
T

A
L

S
FU

R
C

O
H

O
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

5
1

9
8

4
1

6
0

8
1

6
3

6
1

0
4

1
6

8
9

6
9

6

--
--

--
--

--
--

--
--

--
--

--
--

-
--

--
--

--
--

--
-

--
--

--
S

1'
H

D
E

N
G

LI
S

H
M

A
N

E
N

G
LI

S
H

M
A

N
8

1
A

D
1

2
1

6
0

8
8

8
8

5
4

6
8

1
7

1
4

1
1

0
6

7
4

1
.9

2
0

-0
5

-8
2

2
0

-0
5

-8
2

·..
...

...
...

...
S

T
H

D
E

N
G

LI
S

H
M

A
N

E
N

G
LI

S
H

M
l'.

N
81

A
D

1
2

1
6

0
9

9
3

2
0

4
8

9
1

1
9

7
1

1
6

0
6

4
1

.9
2

0
-0

5
-8

2
0

2
-0

6
-8

2
..

..
..

..
..

..
..

.
S

T
H

D
W

IL
D

-B
Q

R
B

G
Q

U
A

LI
C

U
M

81
A

D
1

2
1

8
1

2
2

4
3

8
8

1
2

8
3

0
2

5
6

7
1

6
1

.9
1

7
-0

5
-8

2
1

7
-0

5
-8

2
·.

..
..

..
..

..
..

.
S

T
H

D
8G

Q
U

A
LI

C
U

M
M

U
N

D
Y

'S
O

IN
81

A
D

1
2

1
8

2
8

7
9

2
4

0
8

0
1

2
0

0
1

5
.0

2
2

-0
5

-8
2

2
2

-0
5

-8
2

..
..

..
..

..
..

..
.

S
T

H
D

8G
Q

U
A

LI
C

U
M

Y
A

R
.L

A
K

E
S

8
2

N
O
N
~
2

0
0

2
2

6
8

4
2

2
6

8
4

5
.6

1
7

-0
5

-8
2

1
1

-0
5

-8
2

C
O

L
O

N
IZ

A
T

IO
N

S
T

H
D

8G
Q

U
A

LI
C

U
M

C
H

A
S

E
/M

IL
L

81
N

O
N

E
7

0
0

2
2

6
4

8
2

2
6

4
8

6
8

.9
0

1
-0

6
-8

2
0

1
-0

6
-8

2
·.

..
..

..
..

..
..

.
-

-
T

O
T

A
L

S
FU

R
S

T
H

D
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
4

3
3

8
5

2
6

4
8

4
8

8
4

3
9

4
8

1
6

-
--

-
--

--
--

--
--

--
-

-
--

--
-
--

--
-
--

-
--

--
--

-
-
--

-
-

-
--

-
--

--
--

--

-
-

G
R

A
N

0
T

O
T

A
L

S
-

-
-

-
-

-
-

5
2

8
2

9
0

2
9

1
5

1
5

0
1

3
5

3
9

0
5

0
6

9
2

l:
l3

1

-1
-

-
-

-<
r

~



~

T
ab

le
4

(c
o

n
t'

d
.)

B
IG
~
I
C
O
M

"\0
..

j;

A
ss

es
sm

en
t:

ch
in

o
o

k
-

2
CW

T
re

le
a
se

g
ro

u
p

s
to

ev
al

u
at

e
e
ff

e
c
t

o
f

re
le

a
se

d
at

e
on

su
rv

iv
a
l

(f
is

h
re

le
a
se

d
la

te
la

rg
e
r

th
an

fi
sh

re
le

as
ed

e
a
rl

y
)

-
e
a
rl

y
Ju

ne
re

le
a
se

av
o

id
ed

du
e

to
p

ro
b

ab
le

p
re

d
a
ti

o
n

by
b

ir
d

s

-
re

tu
rn

s
fr

om
un

m
ar

ke
d

fe
ed

st
u

d
y

g
ro

u
p

s
w

il
l

b
e

es
ti

m
at

ed
fr

om
su

rv
iv

a
l

d
a
ta

fo
r

CW
T

0
2

-2
3

-0
6

-
CW

T
0

2
-2

3
-0

6
is

m
os

t
re

p
re

se
n

ta
ti

v
e

o
f

·p
ro

d
u

ct
io

n
"

ch
um

-
u

n
fe

d
fr

y
m

ar
ke

d
(A

dR
V

)
to

d
et

er
m

in
e

su
rv

iv
a
l

o
f

ch
an

n
el

an
d

ri
v

e
r

fr
y

to
ca

tc
h

an
d

es
ca

p
em

en
t

-
fe

d
~
r
y

m
ar

ke
d

(R
V

)
to

e
v

a
lu

a
te

e
ff

e
c
t

o
f

re
a
ri

n
g

on
p

o
st

-r
e
le

a
se

su
rv

iv
a
l

co
ho

-
si

n
g

le
CW

T
g

ro
u

p
to

d
et

er
m

in
e

su
rv

iv
a
l

o
f

re
le

a
se

d
sm

o
lt

s
-

co
ho

fr
y

o
u

tp
la

n
ts

n
o

t
as

se
ss

ed

N
o.

Ju
v

e
n

il
e
s

T
ar

g
et

R
el

ea
se

d

P
ro

d
u

ct
io

n
S

tr
a
te

g
ie

s:

S
~
c
i
e
s

S
to

ck

C
hi

no
ok

B
ig

Q
ua

li
cu

m

C
hu

m
B

ig
Q

ua
l1

cu
m

C
hu

m
B

ig
Q

ua
li

cu
m

C
O

ho
B

ig
Q

ua
li

cu
m

C
O

ho
B

ig
Q

ua
li

cu
m

B
ro

od
Y

ea
r

19
81

19
81

19
81

19
80

19
81

S
ta

g
e

a
t

R
el

ea
se

S
m

o
lt

F
ry

Fe
d

F
ry

sn
o

lt

F
ed

F
ry

3
,0

0
0

,0
0

0

5
5

,0
0

0
,0

0
0

1
,8

0
0

,0
0

0

1
,0

0
0

,0
0

0

5
0

0
,0

0
0

3
,4

6
6

,7
8

8

4
3

,2
8

5
,9

1
8

2
,1

5
5

,5
5

3

1
,1

8
2

,7
4

6

5
0

6
,9

5
0

1
0

C
h

in
o

o
k

:
S

m
ol

t
re

le
a
se

as
p

la
n

n
ed

.
A

d
d

it
io

n
al

ch
in

o
o

k
p

ro
d

u
ct

io
n

tr
a
n

sf
e
rr

e
d

to
L

it
tl

e
Q

ua
li

cu
m

re
a
ri

n
g

fa
c
il

it
y

as
fr

y
.

C
hu

m
:

C
O

ho
:

P
ro

d
u

ct
io

n
w

as
as

p
la

n
n

ed
b

u
t

lo
w

er
th

an
ex

p
ec

te
d

fr
y

nu
m

be
rs

d
u

e
to

be
lo

w
av

er
ag

e
su

rv
iv

a
l

in
th

e
sp

aw
ni

ng
ch

an
n

el
.

S
m

ol
t

p
ro

d
u

ct
io

n
as

p
la

n
n

ed
.

T
ra

n
sp

la
n

t
o

f
co

h
o

fr
y

to
H

u
n

t'
s,

'!
ba

m
es

,
N

il
e,

A
n

n
ie

,
B

ea
ch

an
d

C
ra

ig

c
re

e
k

s
w

as
ap

p
ro

v
ed

by
~
o
g
r
a
p
h
i
c

w
or

ki
ng

G
ro

up
(G

W
G

).
H

at
ch

er
y

s
ta

ff
t
r
a
n
s
~
l
a
n
t
e
d

to
H

u
n

t'
s,

C
ra

ig
an

d
N

il
e'

c
re

e
k

s
o

n
ly

;
o

th
er

st
re

am
s

w
er

e
co

n
si

d
er

ed
a
d

e
q

u
a
te

ly
's

to
c
k

e
d

o
r

w
er

e
en

ha
nc

ed
th

ro
u

g
h

th
e

P
u

b
li

c
In

v
o

lv
em

en
t

P
ro

g
ra

m
.



T
ab

le
4

(c
o

n
t'

d
)

B
IR

K
E

N
H

E
M

>
P

A
G

E
1

N
O

.
R

E
LE

A
S

E
D

II
C

O
M

P
L

.
U

N
M

A
R

K

R
E

L
E

A
S

E
B

R
O

O
D

S
P

E
C

IE
S

S
T

O
C

K
S

IT
E

Y
E

A
R

M
A

R
K

C
H

IN
B

IR
K

F
N

H
E

A
D

B
IR

K
F

N
H

E
A

D
8

0
A

D
02

19
15

an
N

B
IR

K
m

H
E

A
D

B
!R

K
m

H
E

A
D

81
A

D
02

23
40

-
-

-
-

-
T

O
T

A
L

S
FO

R
C

H
IN

-
-

-
-

-
-

--
-

-
-

M
A

R
K

H
>

82
91

35
05

0

43
34

1

14
63

90
9

23
72

o o o

T
O

T
A

L

9
7

5
4

35
95

9

.5
7

1
3

S
IZ

E
(G

R
A

M
)

4
4

.7
3

.5

R
E

L
E

A
S

E
D

A
T

E

S
T

A
R

T
E

N
D

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

3
0

-0
4

-8
2

3
0

-0
4

-8
2

3
0

-0
4

-8
2

2
5

-0
8

-8
2

(
D
M
~
N
T
S

E
X

T
E

N
IE

D
R
E
A
~
G

B
IR

Jt
E

N
B

B
A

D

-
-

-
-

-
-

-
G

R
A

N
D

43
34

1
T

O
T

A
L

S
-

-
-

-
-

23
72

0
4

5
7

1
3

f\
J

C

A
s
s
e
s
s
m
~
:

si
n

g
le

CW
T

g
ro

u
p

to
d

et
er

m
in

e
su

rv
iv

a
l

o
f

y
e
a
rl

in
g

1
9

8
0

b
ro

o
d

sm
o

lt
s

fo
r

co
m

p
ar

is
o

n
to

su
b

y
e
a
rl

in
g

re
le

a
se

in
1

9
8

1
-

si
n

g
le

CW
T

g
ro

u
p

to
d

et
er

m
in

e
su

rv
iv

a
l

o
f

su
b

y
e
a
rl

in
g

1
9

8
1

b
ro

o
d

sm
o

lt
s

P
ro

d
u

ct
io

n
S

tr
a
te

g
ie

s:

S
p

e
c
ie

s

C
h

in
o

o
k

C
hi

no
ok

S
ta

g
e

a
t

N
o.

Ju
v

e
n

il
e
s

st
o

c
k

B
ro

od
Y

ea
r

R
el

ea
se

T
a
rg

e
t

R
el

ea
se

d

B
ir

k
en

h
ea

d
19

80
Y

ea
rl

in
g

sm
o

lt
1

5
,0

0
0

9
,7

5
4

B
ir

k
en

h
ea

d
19

81
S

u
b

y
ea

rl
in

g
9

3
,0

0
0

3
5

,9
5

9

C
h

in
o

o
k

:
E

x
te

n
d

ed
re

a
ri

n
g

o
f

ch
in

o
o

k
to

y
e
a
rl

in
g

st
a
g

e
w

as
c
o

n
ti

n
u

e
d

(i
n

it
ia

te
d

w
it

h
19

79
b

ro
o

d
y

ea
r)

in
re

sp
o

n
se

to
co

n
ce

rn
s

th
a
t

fi
sh

re
le

a
se

d
a
s

su
b

y
e
a
rl

in
g

s
m

ay
o

v
er

w
in

te
r

in
f.

e
sh

w
at

er
an

d
h

av
e

a
lo

w
ra

te
o

f

su
rv

iv
a
l

to
c
a
tc

h
an

d
es

ca
p

em
en

t.
P

ro
d

u
ct

io
n

w
as

le
ss

th
an

ta
rg

e
t

d
u

e
to

lo
w

es
ca

p
em

en
t

n
u

m
b

er
s.

,
I

~

"



..
..

T
a
b

le
4

(c
o

n
t

I
d

)

C
A

P
IL

A
N

O
P

A
G

E
1

R
E

L
E

A
S

E
D

A
T

E
R

E
L

E
A

S
E

B
R

O
O

D
N

O
.

R
E

LE
A

S
E

D
S

IZ
E

S
T

A
R

T
E

N
D

S
P

E
C

IE
S

S
T

O
C

K
S

IT
E

Y
E

A
R

M
A

R
K

M
A

R
K

FD
IN

C
O

M
P

L
.

U
N

M
A

R
K

T
O

T
A

L
(G

R
A

M
)

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

O
O

M
M

E
N

TS

C
H

IN
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

2
1

8
0

9
3

1
5

7
5

2
1

7
7

0
3

3
7

5
2

4
1

.3
1

4
-0

4
-8

2
1

4
-0

4
-8

2
Y

E
A

R
L

IN
G

S
M

O
LT

C
H

IN
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
81

A
D

0
2

2
3

0
8

4
0

0
2

5
1

0
1

6
2

9
7

8
8

4
3

3
8

9
2

5
3

.8
1

4
-0

5
-8

2
1

4
-0

5
-8

2
E

A
R

.Y
R

E
L

E
A

S
E

C
H

IN
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

1
A

D
0

2
2

3
0

9
4

2
5

4
6

6
0

1
2

9
4

0
7

2
3

3
7

2
1

9
3

.9
2

8
-0

5
-8

2
2

8
-0

5
-8

2
M

ID
R

E
L

E
A

S
E

C
H

IN
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
81

A
D

0
2

2
3

1
0

4
2

6
2

6
2

7
5

2
7

3
9

5
1

3
1

6
8

5
2

5
.3

1
1

-0
6

-8
2

1
1

-0
6

-8
2

L
A

T
E

R
E

L
E

A
S

E

-
T

O
T

A
L

S
FU

R
C

H
IN

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
1

5
6

7
7

2
4

0
6

9
8

6
5

9
0

7
1

0
2

6
7

4
8

-
--

-
--

-
-

-
-

-
-

-
-

-
-

-
-

--
-

-
-

-
-

-
-

-
-

-
--

-
-

-
--

-
-

-
-

-
-

-
-

-
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

2
2

1
1

2
1

9
6

3
2

1
2

2
4

4
6

0
9

7
6

6
9

5
3

1
7

.5
0
~
0
6
-
8
2
0
~
0
6
-
8
2

N
O

T
G

R
A

D
E

D

:::
O

H
O

C
A

I'
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
2

2
2

1
2

1
8

2
2

6
2

6
4

2
4

2
3

4
0

6
3

2
0

8
2

1
.6

-
0
~
0
6
-
8
2
0
~
0
6
-
8
2

LA
R

G
E

;G
R

A
D

E
D

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
U

8
0

A
D

0
2

2
2

1
3

1
6

2
2

8
4

6
2

0
5

3
9

3
6

7
4

7
8

4
1

8
.2

0
~
0
6
-
8
2
0
~
0
6
-
8
2

H
E

D
IU

M
;G

R
A

D
E

D
C

O
H

D
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

2
2

2
1

4
1

8
2

4
5

3
1

9
3

5
0

7
3

9
7

2
1

7
7

1
4

.4
0
~
0
6
-
8
2
0
~
0
6
-
8
2

S
M

A
L

L
;G

R
A

D
E

D
C

O
H

O
C

A
P

Il
.A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

2
2

2
3

4
2

0
9

3
6

0
1

5
3

4
6

3
6

2
8

2
1

8
.1

2
5

-0
5

-8
2

2
5

-0
5

-8
2

E
A

R
.Y

R
E

L
E

A
S

E
"O

H
O

C
A

P
IL

A
N

O
U

P
W

A
TR

S
H

E
D

8
1

A
D

0
2

2
4

0
6

5
0

4
6

4
2

5
4

2
.

2
1

3
1

4
7

2
'6

1
5

3
3

.0
0

1
-0

9
-8

2
3

0
-0

9
-8

2
F

m
FR

Y
R

E
L

E
A

S
E

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
1

A
D

0
2

2
4

0
7

5
1

3
8

0
2

3
5

2
3

1
0

5
5

6
8

3
7

3
.0

0
7

-1
0

-8
2

0
8

-1
0

-8
2

FE
D

FR
Y

R
E

L
E

A
S

E
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

6
1

5
3

7
1

1
3

9
9

0
4

1
1

0
1

2
.6

0
7

-0
5

-8
2

0
7

-0
5

-8
2

T
IM

&
S

IZ
1

S
T

R
E

I.
N

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
6

5
6

3
7

6
3

4
0

4
0

4
1

6
7

1
3

.0
0

7
-0

5
-8

2
0

7
-0

5
-8

2
T

IH
&

S
IZ

1
S

T
R

E
I.

--
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

6
5

7
4

0
2

4
4

3
2

0
4

4
5

6
1

3
.3

0
7

-0
5

-8
2

0
7

-0
5

-8
2

T
IM

&
S

IZ
1

S
T

R
E

L
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

6
5

8
3

8
6

0
4

1
5

0
4

2
7

5
1

5
.6

0
7

-0
5

-8
2

0
7

-0
5

-8
2

T
IH

&
S

IZ
1

S
T

R
E

I.
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

6
5

9
4

1
5

7
4

4
6

0
4

6
0

3
1

6
.2

0
7

-0
5

-8
2

0
7

-0
5

-8
2

T
IM

&
S

I
Z

1
S

T
R

E
I.

C
O

H
O

C
A

P
lL

A
N

O
C

A
P

lL
A

N
O

8
0

A
D

0
8

1
6

6
0

3
2

4
4

3
4

8
0

3
5

9
2

1
6

.2
0

7
-0

5
-8

2
0

7
-0

5
-8

2
T

IM
&

S
I

Z
1

S
T

R
E

L
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

6
6

1
4

1
7

5
4

4
8

0
4

6
2

3
1

8
.9

0
7

-0
5

-8
2

0
7

-0
5

-8
2

T
IM

&
S

IZ
1

S
T

R
E

L
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

6
6

2
4

1
6

0
4

4
7

0
4

6
0

7
1

8
.9

0
7

-0
5

-8
2

0
7

-0
5

-8
2

T
I"

,S
IZ

1
S

T
R

E
L

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
6

6
3

3
6

7
3

3
9

5
0

4
0

6
8

1
9

.7
0

7
-0

5
-8

2
0

7
-0

5
-8

2
T

IM
&

S
IZ

1
S

T
R

E
I.

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
7

0
2

4
5

0
1

4
1

0
4

5
4

2
1

2
.6

2
8

-0
5

-8
2

2
8

-0
5

-8
2

T
IM

&
S

IZ
2

N
D

R
E

L
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

7
0

3
.3

8
4

8
3

5
0

3
8

8
3

1
2

.3
2

8
-0

5
-8

2
2

8
-0

5
-8

2
T

IM
&

S
I

Z
2N

D
R

E
L

"0
1

1
0

C
A

P
lL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
7

U
4

4
5

1
8

41
0

4
5

5
9

1
2

.6
2

8
-0

5
-8

2
2

8
-0

5
-8

2
T

IM
&

S
IZ

2
N

D
R

E
L

C
O

H
O

C
A

P
lL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
7

0
5

4
4

3
5

4
0

0
4

4
7

5
1

6
.8

2
8

-0
5

-8
2

2
8

-0
5

-8
2

T
IM

&
S

IZ
2N

D
R

E
L

C
O

H
O

C
A

P
lL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
7

{)
6

4
3

9
0

4
0

0
4

4
3

0
1

6
.8

2
8

-0
5

-8
2

2
8

-0
5

-8
2

T
IM

&
S

IZ
2N

D
R

E
I.

C
O

.H
O

C
A

P
II

,A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
7

0
7

4
1

2
2

37
0

4
1

5
9

1
6

.2
2

8
-0

5
-8

2
2

8
-0

5
-8

2
T

IM
&

S
IZ

2
N

D
R

E
I.

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
7

0
8

4
5

2
6

4
1

0
4

5
6

7
2

0
.6

2
8

-0
5

-8
2

2
8

-0
5

-8
2

T
IM

&
S

IZ
2

N
D

R
E

I.
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

7
0

9
4

5
9

1
4

2
0

4
6

3
3

1
9

.7
2

8
-0

5
-8

2
2

8
-0

5
-8

2
T

IM
&

S
IZ

2
N

D
R

E
I.

C
O

H
O

C
A

P
lL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
7

1
0

4
3

8
1

4
0

0
4

4
2

1
2

0
.6

2
8

-0
5

-8
2

2
8

-0
5

-8
2

T
IM

&
S

IZ
2

N
D

R
E

I.
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

7
1

1
4

4
7

3
7

3
0

4
5

4
6

1
4

.6
0

9
-0

7
-8

2
0

9
-0

7
-8

2
T

IM
&

S
I

Z
4

T
H

R
E

L
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

7
1

2
4

4
6

2
7

3
0

4
5

3
5

1
4

.2
0

9
-0

7
-8

2
0

9
-0

7
-8

2
T

IM
&

S
IZ

4
T

H
R

E
L

C
O

H
O

C
A

P
lL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
7

1
3

4
2

7
2

6
9

0
'

4
3

4
1

1
3

.8
0

9
-0

7
-8

2
0

9
-0

7
-8

2
T

IM
&

S
IZ

4
T

H
R

E
L

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
7

1
4

4
4

6
0

7
3

0
4

5
3

3
1

8
.9

0
9

-0
7

-8
2

0
9

-0
7

-8
2

T
IM

&
S

IZ
4

T
H

R
E

I.
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
lL

A
N

O
8

0
A

D
0

8
1

7
1

5
4

4
6

2
7

3
0

4
5

3
5

1
9

.7
0

9
-0

7
-8

2
0

9
-0

7
-8

2
T

IM
&

S
IZ

4
T

H
R

E
I.

C
O

IIO
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
1

8
1

4
4

0
2

8
6

5
0

4
0

9
3

1
8

.9
0

9
-0

7
-8

2
0

9
-0

7
-8

2
T

IM
&

S
I

Z
4

T
H

R
E

I.
0

8
1

8
1

5
I

.
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
4

2
4

3
6

9
0

4
3

1
2

2
1

'.
6

0
9

-0
7

-8
2

0
9

-0
7

-8
2

S
IZ

&
T

IM
4

T
H

R
E

L
C

O
IIO

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

1
8

3
1

4
2

4
5

6
9

0
4

3
1

4
2

1
.6

0
9

-0
7

-8
2

0
9

-0
7

-8
2

T
IM

&
S

IZ
4

T
H

R
E

L
C

O
H

O
C

A
P

lL
A

N
O

C
A

P
IL

A
N

O
8

0
A

D
0

8
.1

9
1

5
4

5
8

7
7

5
0

4
6

6
2

2
2

.7
0

9
-0

7
-8

2
0

9
-0

7
-8

2
T

IM
&

S
I

Z
4

T
H

R
E

L
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IJ

.A
N

O
8

0
A

D
0

8
2

0
3

7
4

5
2

4
9

7
0

4
6

2
1

1
3

.3
1

8
"'

0
6

-8
2

1
8

-0
6

-8
2

T
IM

&
S

IZ
3R

O
R

E
I.

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

2
0

3
8

4
4

2
8

9
5

0
4

5
2

3
1

;3
.3

1
8

-0
6

-8
2

1
8

-0
6

-8
2

T
IM

&
S

I
Z

3R
O

R
E

L
C

O
H

O
C

A
P

lL
A

N
O

C
A

P
IL

II
N

O
8

0
liD

0
8

2
0

3
9

4
1

8
2

9
0

O
'

4
2

7
2

1
3

.8
1

8
-0

6
-8

2
1

8
-0

6
-8

2
T

IM
&

S
I

Z
31

lD
R

E
I.

C
O

H
O

C
A

P
II

.A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

2
0

4
0

4
5

1
4

9
7

0
4

6
1

1
1

8
.1

1
8

-0
6

-8
2

1
8

-0
6

-8
2

T
IM

&
S

I
Z

3R
O

R
E

I.
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IJ

.A
N

O
8

0
A

D
0

8
2

0
4

1
4

5
2

6
9

7
0

4
6

2
3

1
8

.9
1

8
-0

6
-8

2
1

8
-0

6
-8

2
T

IM
&

S
I

Z
3R

O
R

E
L

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

liD
0

8
2

0
4

2
4

2
8

2
9

2
0

4
3

7
4

1
8

.9
18

-0
6

-8
2

1
8

-0
6

-8
2

T
IM

&
S

I
Z

3R
O

R
E

I.



T
a
b

le
4

(c
o

n
t'

d
)

C
l'.

P
IL

A
N

O
P

A
G

E
2

R
E

L
B

l'.
S

E
D

A
T

E
R

E
L

E
A

S
E

B
R

O
O

D
N

O
.

R
E

LE
l'.

S
E

D
S

IZ
E

S
T

A
R

T
E

N
D

S
P

E
C

IE
S

S
TO

C
K

S
IT

E
Y

E
A

R
M

A
R

K
M

A
R

K
E

D
IO

C
O

M
P

L
.

U
N

M
A

R
K

T
O

T
A

L
(G

R
A

M
)

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

O
O

M
M

E
N

TS

C
O

H
O

C
A

P
IL

lI
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

2
0

4
3

4
5

9
9

9
9

0
4

6
9

8
'

2
1

.6
1
8
~
6
-
8
2

1
8

-0
6

-8
2

T
IM

&
S

I
Z

3R
D

R
E

L

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

2
0

4
4

4
5

5
6

9
8

0
4

6
5

4
2

2
.7

1
8

-0
6

-8
2

1
8

-0
6

-8
2

T
IM

&
S

IZ
3R

D
R

E
L

C
O

H
O

C
A

P
IL

A
N

O
C

A
P

IL
A

N
O

8
0

A
D

0
8

2
0

4
5

4
2

6
4

91
0

4
3

5
5

2
1

.6
1

8
-0

6
-8

2
1

8
-0

6
-8

2
T

IM
&

S
IZ

3R
D

R
E

L
C

O
H

O
C

A
P

IL
A

N
O

C
A

P
IL

A
N

O
8

0
N

O
N

E
C

C
4

0
0

7
3

3
6

2
'7

'3
3

6
2

1
l
~
.
8

0
7

-0
6

-9
2

u
7

-o
6

-8
2

..
..

..
..

..
..

..
.

C
O

H
O

C
A

P
IL

A
N

O
U

P
W

l'.
TR

S
H

E
D

81
N

O
N

E
C

C
5

0
0

2
1

6
4

3
0

2
1

6
4

3
0

3
.0

3
0

-0
6

-8
2

0
8

-0
7

-8
2

FE
D

FR
Y

R
E

L
E

A
S

E
C

O
H

O
C

A
P

IL
A

N
O

U
P

W
A

T
R

S
H

ID
81

N
O

N
E

C
C

6
0

0
9

0
0

0
0

9
0

0
0

0
0

.5
0

7
-0

5
-8

2
0

7
-0

5
-8

2
U

N
FE

D
FR

Y
R

E
I.

.
C

O
H

O
C

A
P

lL
A

N
O

U
P

W
A

T
R

S
H

F
D

8
1

N
O

N
E

C
C

7
0

0
2

6
3

0
9

0
2

6
3

0
9

0
0

.7
3

0
-0

4
-8

2
0

6
-0

5
-8

2
FE

D
FR

Y
R

E
L

E
A

S
E

-
T

O
T

A
L

S
F

O
R

O
O

H
O

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
3

4
8

2
9

7
2

2
1

5
9

1
0

6
7

5
9

2
1

4
3

8
0

4
8

--
-

--
--

-
--

--
-
--

-
-

-
--

--
--

-
-

-
--

--
-
--

--
-
.
-

-
--

--
--

--
--

--
--

--
-

-.
--

--
--

C
lJ

'IT
C

A
P

IL
A

N
O

U
P

W
A

T
R

S
H

ID
8

2
Iil

O
N

E
C

C
8

0
0

1
2

8
1

1
2

8
1

1
.5

0
7

-1
0

-8
2

0
7

-1
0

-8
2

..
..

..
..

..
..

..
.

-
-
T

O
T

A
L

S
F

O
R

C
U

T
T

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

0
0

1
2

8
1

1
2

8
1

-
-

-
--

--
-

-
--

-
-

--
-

-
--

--
--

--
-

-
-

-.
-
--

-
-

-
-

-
-

-
-
--

-
-
--

-
-
--

-
-

-
-

-
-

-
--

-
--

--
--

S
S

T
H

C
A
P
I
L
A
!
~
O

U
P

W
A

TR
S

H
E

D
8

2
N

O
N

E
16

0
0

1
3

6
5

0
1

3
6

5
0

3
.0

1
5

-1
1

-8
2

1
5

-1
1

-8
2

'
..

..
..

..
..

..
..

.

-
-

T
O

T
A

L
S

FO
R

W
S

T
H

-

-
-

T
O

T
A

L
S

FO
R

S
S

T
H

-

liS
T

H
C

A
P

IL
A

N
O

U
P

W
A

T
R

S
H

ID
8

2
N

O
N

E
17

o o o

-
-
-
-
-
-

0
1

3
6

5
0

1
3

6
5

0

-
-
-
-
-
-
-

0
3

0
9

7
3

0
9

7
2

.4

-
-

-
-

-
0

3
0

9
7

3
0

9
7

-
-
-
-
-
-
-

1
0

-1
1

-8
2

1
0

-1
1

-8
2

N N

-
-

G
R

A
N

D
T

O
T

A
L

S
-

-
-

-
-

-
-

5
0

5
0

6
9

2
6

2
2

8
1

9
5

1
5

2
7

2
4

8
2

8
2

4



T
ab

le
4

(c
o

n
t'

d
.)

C
A

P
U

A
N

O

A
ss

es
sm

en
t:

ch
in

o
o

k
-

si
n

g
le

CW
T

g
ro

u
p

re
le

a
se

o
f

y
e
a
rl

in
g

19
00

b
ro

o
d

(C
W

T
0

2
-1

0
-0

9
)

to
e
v

a
lu

a
te

e
ff

e
c
t

o
f

ex
te

n
d

ed
re

a
ri

n
g

,
p

a
rt

ia
ll

y
u

n
d

er
a
rt

if
ic

ia
l

li
g

h
ti

n
g

,
O

n
su

rv
iv

a
l

to
c
a
tc

h
an

d
es

ca
p

em
en

t
_

3
CW

T
g

ro
u

p
s

to
d

et
er

m
in

e
th

e
e
ff

e
c
t

o
f

re
le

a
se

d
a
te

on
su

rv
iv

a
l

o
f

su
b

y
ea

rl
in

g
sm

o
lt

s.

-
CW

T
g

ro
u

p
s

0
2

-2
3

-0
9

,
10

ar
e

m
os

t
re

p
re

se
n

ta
ti

v
e

o
f

"p
ro

d
u

ct
io

n
"

co
h

o
-

36
CW

T
g

ro
u

p
s

to
d

et
er

m
in

e
th

e
e
ff

e
c
t

o
f

ti
m

e
an

d
si

z
e

a
t

re
le

a
se

on
su

rv
iv

a
l,

ag
e

a
t

m
a
tu

ri
ty

,

e
tc

.,
(T

.
B

il
to

n
)

_
4

CW
T

9
ro

u
p

s
to

d
et

er
m

in
e

th
e

e
ff

e
c
t

o
f

g
ra

d
in

g
O

n
su

rv
iv

a
l,

ag
e

a
t

m
a
tu

ri
ty

,
e
tc

.
\.

_
1

CW
T

g
ro

u
p

re
p

re
se

n
ti

n
g

sm
o

lt
s

re
le

a
se

d
e
a
rl

y
(C

W
T

0
2

-2
2

-3
4

)
to

re
d

u
ce

h
at

ch
er

y
lo

ad
s

_
2

CW
T

g
ro

u
p

s
re

p
re

se
n

ti
n

g
fe

d
fr

y
p

la
n

ts
(1

98
1

b
ro

o
d

)
ab

ov
e

an
d

b
el

o
w

C
le

v
el

an
d

da
m

_
c
o

n
tr

ib
u

ti
o

n
o

f
un

m
ar

ke
d

19
81

b
ro

o
d

fr
y

re
le

a
se

s
w

il
l

be
c
a
lc

u
la

te
d

b
as

ed
O

n
su

rv
iv

a
l

o
f

m
ar

ke
d

19
81

b
ro

o
d

fe
d

fr
y

re
le

a
se

s
a
t

C
ap

il
an

o
an

d
re

le
a
se

s
o

f
sm

al
le

r
fr

y
a
t

o
th

e
r

lo
c
a
ti

o
n

s
-
~
I
T

0
2

-2
1

-1
2

is
m

os
t

re
p

re
se

n
ta

ti
v

e
o

f
"p

ro
d

u
ct

io
n

"

P
ro

d
u

ct
io

n
S

tr
a
te

g
ie

s:

S
p

ec
ie

s
S

to
ck

C
h

in
o

o
k

C
ap

il
an

o

C
oh

o
C

ap
il

an
o

p
in

k
C

ap
il

an
o

C
hu

m
C

ap
il

an
o

C
h

in
o

o
k

:
S

m
o

lt
re

le
a
se

lo
w

er
th

an
p

la
n

n
ed

du
e

to
s
h

o
rt

fa
ll

in
a
v

a
il

a
b

le
eg

g
s.

F
is

h
re

le
a
se

d
in

19
82

w
er

e
a
ll

p
ro

g
en

y
o

f
a
d

u
lt

s
re

tu
rn

in
g

to
C

ap
il

an
o

fr
om

p
re

v
io

u
s

tr
a
n

sp
la

n
ts

o
f

B
ig

Q
ua

ll
cu

m
st

o
c
k

.
E

x
te

n
d

ed
'r

e
a
ri

n
g

o
f

so
m

e
19

80
b

ro
o

d
ch

in
o

o
k

w
as

n
o

t
o

ri
g

in
a
ll

y
in

te
n

d
ed

b
u

t
w

as
ad

de
d

on
an

o
p

p
o

rt
u

n
it

y
b

a
si

s.

C
oh

o:
S

m
o

lt
p

ro
d

u
ct

io
n

as
p

la
n

n
ed

.
F

ry
re

le
a
se

s
ex

ce
ed

ed
p

la
n

as
a

re
su

lt
o

f
e
x

c
e
ss

iv
e

eg
g

-t
ak

e
(p

a
rt

ia
ll

y
in

a
n

ti
c
ip

a
ti

o
n

o
f

a
q

u
a
c
u

lt
u

re
de

m
an

d
fo

r
eg

g
s

th
a
t

d
io

'
n

o
t

m
a
te

ri
a
li

z
e
).

F
ry

p
la

n
ts

a
re

in
te

n
d

ed
to

en
su

re
ad

eq
u

at
e

a
d

u
lt

es
ca

p
em

en
t

(a
p

p
ro

x
im

at
el

y
2

,0
0

0
fi

sh
)

if
to

ta
l

lo
ss

o
f

th
e

h
at

ch
er

y
p

o
p

u
la

ti
o

n
sh

o
u

ld
o

cc
u

r
d

u
ri

n
g

re
a
ri

n
g

.
F

ry
re

le
a
se

ta
rg

e
ts

a
re

b
as

ed
O

n
p

ro
d

u
ci

n
g

re
tu

rn
s

o
f

th
is

o
r

g
re

a
te

r
m

ag
n

it
u

d
e

ra
th

e
r

th
an

O
n

e
st

im
a
te

d
c
a
rr

y
in

g
c
a
p

a
c
it

y
o

f
th

e
u

p
p

er
w

at
er

sh
ed

.

C
hu

m
:

Lo
w

le
v

e
l

en
ha

nc
em

en
t

ta
rg

e
ts

w
er

e
ad

de
d

in
re

sp
o

n
se

to
v

er
y

p
o

o
r

st
b

c
k

co
n

d
it

io
n

s.
A

d
u

lt
s

w
er

e
to

be
ca

p
tu

re
d

in
th

e
lo

w
er

ri
v

e
r

an
d

tr
ib

u
ta

ri
e
s

(p
ri

m
a
ri

ly
B

ro
th

er
s

C
re

ek
)

b
u

t
no

ne
w

er
e

ta
k

en
.

P
in

l"
S

ee
ch

um
.



T
a
b

le
4

(c
o

n
t'

d
)

C
H

E
lo

lA
IN

U
S

P
A

G
E

1

S
P

E
C

IE
S

S
T

O
C

K

R
E

L
E

A
S

E

S
IT

E

B
R

O
O

D

Y
E

A
R

M
A

R
K

M
A

R
K

E
D

N
O

.
R

E
L

E
A

S
E

D

IO
C

O
M

P
L

.
U

N
M

A
R

K
TO

TA
L

S
IZ

E
(G

R
A

M
)

R
E

L
E

A
S

E
D

A
T

E

S
T

A
R

T
E

N
D

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

O
O

M
M

E
N

T
S

C
H

IN
C

H
E

M
A

IN
U

S
C

H
E

M
I'I

IN
U

S
8

1
N

O
N

E
1

9
o

o
1

3
7

2
3

1
3

7
2

3
5

.5
2

8
-0

5
-8

2
1

0
-0

6
-8

2

T
O

T
A

L
S

FO
R

C
H

IN
-

o
o

1
3

7
2

3
1

3
7

2
3

C
O

H
O

C
H

E
M

A
IN

U
S

C
H

E
M

I'I
IN

U
S

8
1

N
O

N
E

1
8

o
o

2
6

2
9

6
2

6
2

9
6

4
.6

0
1

-0
6

-8
2

1
2

-0
6

-8
2

-
T

O
T

A
L

S
FO

R
C

O
H

O
-

o
o

2
6

2
9

6
2

6
2

9
6

C
Il

Il
N

I\
IR

U
S

-
-
G

R
A

N
D

o
T

O
T

1'1
L

S
-

-
-

-
-

-
-

-
o

4
0

0
1

9
4

0
0

1
9

tV ..
A

ss
es

sm
en

t:
-

ch
in

o
o

k
an

d
co

h
o

-
n

o
m

a
rk

in
g

;
n

u
m

b
er

s
o

f
fi

s
h

in
s
u

ff
ic

ie
n

t
fo

r
m

ar
k

in
g

s
tu

d
ie

s
-

a
ss

e
ss

m
e
n

t
w

il
l

b
e

b
a
se

d
o

n
re

tu
rn

s
o

f
u

n
m

ar
k

ed
fi

s
h

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s
;

S
p

e
c
ie

s
S

to
c
k

B
ro

o
d

Y
ea

t

S
ta

g
e

a
t

R
e
le

a
se

T
a
rg

e
tN

o
.

Ju
v

e
n

il
e
s

R
e
le

a
se

d

C
h

in
o

o
k

C
oh

o

C
h

em
ai

n
u

s

C
h

em
ai

n
u

s

19
B

1

19
B

1

S
m

o
lt

F
ed

F
ry

1
5

0
,0

0
0

1
2

5
,0

0
0

1
3

,7
2

3

2
6

,2
9

6

C
h

in
o

o
k

;
T

a
rg

e
t

w
as

1
5

0
,0

0
0

sl
il

o
lt

s
if

a
ll

e
g

g
s

\,
e
re

ta
k

e
n

fr
o

m
C

h
em

ai
n

u
s

ru
n

.
If

fu
ll

C
h

em
ai

n
u

s
ta

rg
e
t

w
as

u
n

a
v

a
il

a
b

le
,

e
g

g
-t

a
k

e
c
o

u
ld

b
e

su
p

p
le

m
en

te
d

w
it

h
tr

a
n

sp
la

n
te

d
C

o
d

e
h

a
n

c
h

in
o

o
k

e
g

g
s

(c
ro

ss
e
d

",
it

h

C
h

em
ai

n
u

s
c
h

in
o

o
k

m
il

t)
to

a
to

ta
l

o
f

1
4

0
,0

0
0

sm
o

lt
s.

C
o

w
ic

h
an

st
o

c
k

w
as

u
se

d
to

su
p

p
le

m
e
n

t
p

ro
d

u
c
ti

o
n

in
th

e
1

9
7

9
an

d
1

9
8

0
b

re
o

d
y

e
a
rs

.
E

sc
ap

em
en

t
to

C
h

em
ai

n
u

s
w

as
p

o
o

r
a

l',
J

e
g

g
s

\,
e
re

n
o

t
a
v

a
il

a
b

le
fr

o
m

C
o

w
ic

h
an

.

C
o

h
o

:
F

ir
s
t

y
e
a
r

o
f

co
h

o
p

ro
d

u
c
ti

o
n

a
t

C
h

em
ai

n
u

s.
P

ro
d

u
c
ti

o
n

w
as

li
m

it
e
d

b
y

b
ro

o
d

st
o

c
k

a
v

a
il

a
b

il
it

y
.

;-



,I

"

rl

25



T
a
b

le
4

(c
o

n
t'

d
)

C
H

IL
L

IV
lA

C
K

R
IV

E
R

P
A

G
E

1

R
E

L
E

A
S

E
D

A
T

E
R

E
L

E
A

S
E

B
R

O
O

D
N

O
.

R
E

L
E

A
S

E
D

S
IZ

E
S

T
A

R
T

•
E

N
D

S
P

E
C

IE
S

S
T

O
C

K
S

IT
E

Y
E

A
R

M
A

R
K

M
A

R
K

E
D

IO
C

O
M

P
L

.
U

N
M

A
R

K
T

O
T

A
L

(G
R

A
M

)
D

D
-M

M
-Y

Y
D

D
-M

M
-Y

Y
0

0
M

M
E

N
T

S

C
It

I·
N

C
H

IL
L

IW
A

C
K

C
H

IL
L

IW
A

C
K

81
A

D
0

2
2

1
2

8
4

6
3

8
2

8
3

0
9

4
9

7
5

3
.8

3
1

-0
5

-8
2

3
1

-0
5

-8
2

·.
..

..
..

..
..

..
".

C
H

IN
p

in
P

IT
T

R
.

81
AD

0
2

2
1

5
7

4
8

2
9

9
1

0
0

1
0

4
9

3
0

0
4

.0
0

8
-0

4
-8

2
0

8
-0

4
-8

2
"
..

..
..

..
..

..
..

C
H

IN
P

IT
T

C
H

IL
L

IW
A

C
K

81
A

D
0

2
2

1
5

9
4

8
1

8
8

3
1

5
6

6
5

0
0

5
7

8
4

4
8

.7
1

0
-0

5
-8

2
1

9
-0

5
-8

2
"

"
..

..
..

..
"
...

..
C

H
IN

H
A

R
R

IS
O

N
C

H
IL

L
IW

A
C

K
8

1
A

D
0

2
2

1
6

3
7

4
0

1
8

1
2

8
0

2
8

1
0

9
0

3
5

6
3

8
8

5
.3

0
2

-0
6

-8
2

0
2

-0
6

-8
2

""
..

..
..

..
..

..
.

C
H

IN
P

IT
T

C
H

IL
L

IW
A

C
K

81
N

O
N

E
C

C
9

0
0

2
5

2
1

2
5

2
1

2
.0

0
1

-0
5

-8
2

0
1

-0
5

-8
2

P
IN

H
E

A
D

S

-
l'

0
T

A
L

S
FO

R
C

H
IN

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

1
7

5
1

4
3

5
4

6
5

2
9

0
4

2
0

4
7

1
0

2
8

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
--

-
-

-
-

-
-

-
-

-
--

-
-

-
-

-
-

-
--

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
--

C
H

U
M

C
H

IL
L

IW
A

C
K

C
H

IL
L

IW
A

C
K

81
L

V
8

4
9

4
4

2
0

8
7

0
4

6
9

9
1

9
9

1
1

1
.1

2
9

-0
4

-8
2

2
9

-0
4

-8
2

"
...

...
...

...
...

...
...

..
"

..
C

H
U

M
C

H
IL

L
IW

A
C

K
C

H
IL

L
IW

A
C

K
8

1
R

V
7

1
0

7
2

6
4

0
1

9
9

7
3

1
4

2
1

0
4

5
7

8
1

.1
2

9
-0

4
-

8
2

2
9

-0
4

-8
2

..
..

..
..

..
..

..
.

C
H

U
M

C
H

IL
L

IW
A

C
K

C
H

IL
L

IW
A

C
K

8
1

A
D

L
V

9
4

8
8

7
4

0
8

6
0

4
6

9
9

0
9

3
4

3
1

.1
2

9
-0

4
-8

2
2

9
-0

4
-8

2
...

...
...

...
"
...

...
...

...
"

..

l'
0

l'
A

L
S

FO
R

C
H

U
M

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

2
0

5
5

8
0

0
3

7
2

8
2

5
2

3
9

3
3

8
3

2

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
N

C
O

H
O

D
O

L
.

V
A

R
D

E
N

D
O

L
.

V
A

R
D

E
N

8
0

A
D

0
2

1
8

1
8

5
0

0
8

0
0

5
0

0
8

2
5

.2
1

2
-0

5
-8

2
1

4
-0

5
-8

2
H

E
L

D
3

D
A

Y
S

0
\

C
O

H
O

D
O

L
.

V
A

R
D

E
N

D
O

L
.

V
A

R
D

E
N

8
0

A
D

0
2

1
9

0
2

1
0

0
9

6
0

0
1

0
0

9
6

2
5

.2
1

4
-0

5
-8

2
1

4
-0

5
-8

2
H

E
L

D
0

D
A

Y
S

C
O

H
O

P
O

S
T

C
R

E
E

K
P

O
S

.T
C

R
8

0
A

D
0

2
1

9
0

5
1

4
5

7
5

4
2

0
0

1
4

9
9

5
2

5
.2

0
7

-0
5

-8
2

0
7

-0
5

-8
2

H
E

L
D

0
D

A
Y

S
C

O
H

O
S

f.
r.

W
E

IN
S

A
L

t/
E

IN
C

ll
8

0
A

D
0

2
2

1
1

4
1

9
8

2
1

26
1

0
2

0
0

8
2

2
5

.2
1

7
-0

5
-8

2
1

7
-0

5
-8

2
H

E
L

D
0

D
A

Y
S

C
O

H
O

S
A

L
W

E
IN

C
H

IL
L

IW
A

C
K

8
0

A
D

0
2

2
2

3
1

1
9

9
1

6
1

6
1

2
0

0
0

2
2

0
7

7
2

5
.2

1
1

-0
5

-8
2

1
1

-0
5

-8
2

H
A

T
C

H
R

Y
R

E
L

E
A

S
E

C
O

H
O

P
O

S
T

C
R

E
E

K
C

H
IL

L
IW

A
C

K
8

0
1\

D
0

2
2

2
3

2
1

9
8

8
4

4
2

7
2

0
0

0
2

2
3

1
1

2
5

.2
1

1
-0

5
-8

2
1

6
-0

5
-8

2
H

A
T

C
H

R
Y

R
E

L
E

A
S

E

C
O

H
O

D
O

L
.

V
A

R
D

E
N

D
O

L
.

V
A

R
D

E
N

8
0

A
D

0
2

2
2

3
3

1
5

0
6

9
1

3
7

1
0

0
1

5
3

0
6

2
5

.2
0

2
-0

5
-8

2
1

4
-0

5
-8

2
H

E
L

D
1

3
D

A
Y

S
C

O
H

O
D

O
L

.
V

A
R

D
E

N
C

H
IL

L
II

'iA
C

K
8

0
A

D
0

2
2

2
4

5
1

4
8

6
5

1
0

5
0

1
4

9
7

0
2

5
.2

1
1

-0
5

-8
2

1
6

-0
5

-8
2

H
A

T
C

H
R

Y
R

E
L

E
A

S
E

C
O

H
O

S
A

L
W

E
IN

S
A

L
W

E
It

iI
C

R
8

0
A

D
0

2
2

2
4

6
2

0
5

4
2

1
8

7
0

2
0

7
2

9
2

5
.2

0
5

-0
5

-8
2

0
5

-0
5

-8
2

H
E

L
D

1
D

A
Y

l'
0

T
A

L
S

FO
R

C
O

H
O

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

1
3

9
/7

6
1

6
9

8
4

1
0

0
1

4
5

5
7

4

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

W
S

TH
C
H
I
L
~
I
W
A
C
K

V
E

D
D

E
R

R
81

A
D

1
2

1
7

0
3

1
1

8
3

3
4

6
4

7
0

1
6

4
8

0
1

1
5

.2
1

0
-0

5
-8

2
1

0
-0

5
-8

2
..

..
..

..
..

..
..

.
1.

3T
H

C
H

IL
L

IW
il
C

K
S

L
E

S
S

E
81

A
D

1
2

1
8

1
1

1
2

8
7

1
3

7
3

7
0

1
6

6
0

8
'

1
0

0
.9

1
r
0

5
-8

2
1
r
0

5
-8

2
·.

..
..

..
..

..
..

.
~
/
S
T
H

C
H

IL
L

IW
A

C
K

F
O

L
E

Y
C

R
81

A
D

1
2

1
9

1
7

1
5

4
5

2
1

1
6

3
0

i
6

6
1

5
1

1
1

.2
1

1
-0

5
-8

2
1

1
-0

5
-8

2
·.

..
..

..
..

..
..

..
W

S
TH

C
H

IL
L

IW
A

C
K

C
H

IL
L

IW
A

C
K

81
A

D
1

2
1

9
1

8
1

0
4

7
9

6
2

0
7

0
1

6
6

8
6

-
1

0
3

.6
1

2
-0

5
-8

2
1

2
-0

5
-8

2
..

..
..

..
..

..
..

.
liS

T
H

C
H

IL
L

IW
A

C
K

C
E

N
T

R
E

C
R

.
8

2
N

O
N

E
C

C
i

0
0

1
0

6
5

5
1

0
6

g
S

2
.0

3
0

-0
8

-8
2

3
0

-0
8

--
8

2
FE

D
F

R
Y

R
E

L
E

A
S

E

-
-

l'
0

T
A

L
S

FO
R

W
S

TH
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

5
0

6
3

5
1

5
7

5
4

1
0

6
5

5
7
7
0
~
4

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

G
R

A
N

D
l'

0
l'

A
L

S
-

-
-

-
-

•

5
7

1
1

3
4

?
2

9
1

7
4

0
3

3
4

2
7

4
6

2
7

4
7

8

;"
T1



co
h

o

-
':

._
-

•_
_

i_
.

""
"
. T
ab

le
4

(c
o

n
t'

d
.)

C
H

IL
LI

W
A

C
K

R
IV

E
R

A
ss

es
sm

en
t:

ch
in

o
o

k
-

si
n

g
le

CW
T

g
ro

u
p

p
er

st
o

c
k

re
le

a
se

d
fr

om
th

e
h

a
tc

h
e
ry

to
e
v

a
lu

a
te

c
o

n
tr

ib
u

ti
o

n
to

c
a
tc

h
an

d

es
ca

p
em

en
t

an
d

p
a
rt

ic
u

la
rl

y
to

d
is

c
ri

m
in

a
te

e
a
rl

y
-r

u
n

P
it

t
an

d
C

h
il

li
w

ac
k

st
o

c
k

s
-

an
a
d

d
it

io
n

a
l

g
ro

u
p

o
f

p
it

t
R

iv
er

ch
in

o
o

k
w

er
e

C
W

T
m

ar
k

ed
an

d
re

tu
rn

e
d

to
th

e
P

it
t

ch
um

-
p

la
n

n
ed

e
a
rl

y
(R

V
)

an
d

la
te

(A
dL

V
an

d
LV

)
re

le
a
se

s
ea

ch
o

f
1

0
0

,0
0

0
m

ar
k

s
to

d
et

er
m

in
e

th
e

e
ff

e
c
t

o
f

re
le

a
se

d
a
te

on
su

rv
iv

a
l

-
p

la
n

d
is

ru
p

te
d

by
d

is
e
a
se

o
u

tb
re

a
k

am
on

g
la

te
g

ro
u

p

-
R

V
"g

ro
up

w
as

p
o

o
r

q
u

a
li

ty
a
t

re
le

a
se

;
A

dL
V

an
d

LV
g

ro
u

p
s

w
er

e
av

er
ag

e
q

u
a
li

ty
a
t

re
le

a
se

-
co
mp
~~
is
on

o
f

A
dL

V
v

e
rs

u
s

LV
m

ar
k

ed
re

tu
rn

s
w

il
l

p
ro

v
id

e
d

a
ta

on
re

g
e
n

e
ra

ti
o

n
o

f
c
li

p
p

e
d

v
e
n

tr
a
l

fi
n

s
-

9
CW

T
re

le
a
se

g
ro

u
p

s
to

d
e
te

rm
in

e
ho

m
in

g
b

eh
av

io
u

r
an

d
su

rv
iv

a
l

in
re

la
ti

o
n

to
re

le
a
se

st
ra

te
g

y

-
re

le
a
se

o
f

a
ll

3
st

o
c
k

s
fr

om
b

o
th

h
a
tc

h
e
ry

an
d

in
h

o
m

es
tr

ea
m

:
in

a
d

d
it

io
n

so
m

e
D

o
ll

y
V

ar
de

n
an

d
S

al
w

ei
n

co
h

o
w

er
e

h
el

d
in

h
o

m
es

tr
ea

m
p

ri
o

r
to

re
le

a
se

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s
:

S
p

e
c
ie

s

C
h

in
o

o
k

C
hu

m

C
oh

o

C
h

in
o

o
k

:
C

h
il

li
w

a
c
k

st
o

c
k

eg
g

ta
rg

e
t

w
as

a
s

m
an

y
a
s

p
o

ss
ib

le
b

u
t

lo
w

p
ro

d
u

c
ti

o
n

w
as

ex
p

ec
te

d
d

u
e

to
w

ea
k

st
o

c
k

st
re

n
g

th
.

E
sc

ap
em

en
t

w
as

e
x

tr
e
m

e
ly

lo
w

.
p

it
t

ri
v

e
r

ch
in

o
o

k
w

er
e

id
e
n

ti
fi

e
d

a
s

a
h

ig
h

p
ri

o
ri

ty
en

h
an

ce
m

en
t

ta
rg

e
t

an
d

a
s

a
p

ro
b

a
b

le
so

u
rc

e
o

f
e
g

g
s

fo
r

e
st

a
b

li
sh

in
g

an
e
a
rl

y
-r

u
n

C
h

il
li

w
a
c
k

st
o

c
k

.

E
g

g
-t

ak
e

w
as

p
e
rm

it
te

d
fr

om
o

n
e
-t

h
ir

d
o

f
th

e
es

ca
p

em
en

t
to

a
m

ax
im

um
o

f
30

fe
m

a
le

s.
Ju

v
e
n

il
e
s

w
er

e
to

b
e

re
le

a
se

d
in

e
q

u
a
l

n
u

m
b

er
s

to
th

e
p

it
t

an
d

to
th

e
C

h
il

li
w

a
c
k

.
T

he
p

it
t

re
le

a
se

w
as

a
t

th
e

fe
d

fr
y

st
a
g

e

a
t

th
e

re
q

u
e
st

o
f

m
an

ag
em

en
t

b
io

lo
g

is
ts

.
r2

rr
is

o
n

ch
in

o
o

k
w

er
e

se
le

c
te

d
a
s

th
e

m
aj

o
r

ch
in

o
o

k
p

ro
d

u
c
ti

o
n

st
o

c
k

fo
r

C
h

il
li

w
a
c
k

H
at

ch
er

y
u

n
ti

l
an

e
a
rl

y
-r

u
n

st
o

c
k

,
st

ro
n

g
en

o
u

g
h

to
u

ti
li

z
e

h
a
tc

h
e
ry

c
a
p

a
c
it

y
,

c
o

u
ld

b
e

id
e
n

ti
fi

e
d

an
d

ap
p

ro
v

ed
fo

r
tr

a
n

s
p

la
n

t.

C
hu

m
:

F
ed

fr
y

p
rc

d
u

c
ti

o
n

a
s

p
la

n
n

e
d

.

..

C
O

ho
:

P
ro

d
u

ct
io

n
w

as
d

ir
e
c
te

d
a
t

th
e

th
re

e
m

aj
o

r
tr

ib
u

ta
ry

st
o

c
k

s
a
s

p
la

n
n

e
d

.
ex

p
ec

te
d

d
u

e
to

b
ro

o
d

st
o

c
k

a
v

a
il

a
b

il
it

y
.

E
g

g
-t

ak
es

w
er

e
le

ss
th

an



T
a
b

le
4

(c
o

n
t'

d
)

C
D

N
U

M
A

R
IV

E
R

P
A

G
E

1

.
S

P
E

C
IE

S
S

T
O

C
K

R
E

L
E

A
S

E

S
IT

E

B
R

O
O

D

Y
E

A
R

H
A

R
K

M
A

R
K

E
D

N
O

.
R

E
L

E
A

S
E

D

IN
C

O
M

P
L

.
U

N
M

A
R

K
T

O
T

A
L

S
IZ

E
(G

R
A

M
)

R
E

L
E

A
S

E
D

A
T

E

S
T

A
R

T
E

N
D

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

C
D

M
M

E
N

T
S

C
H

IN
C

O
N

U
M

A
C

O
N

U
l-m

8
1

A
D

0
2

2
2

0
3

6
4

4
8

4
9

7
2

1
7

7
7

9
5

1
5

2
0

0
0

2
.5

1
r
0

6
-
8

2
1

5
-0

6
-8

2

-
-

T
O

T
A

L
S

FO
R

C
H

IN
-

6
4

4
8

4
9

7
2

1
7

7
7

9
5

1
5

2
0

0
0

C
H

U
M

S
U

C
W

O
A

S
U

C
W

O
A

8
1

L
V

1
4

3
2

6
4

5
0

9
9

2
3

5
5

1
0

2
5

0
0

0
0

.9
2

6
-0

4
-8

2
2

6
-<

l4
-8

2
M

ID
R

E
L

E
A

S
E

C
H

U
M

S
U

C
W

O
A

S
U

C
W

O
A

8
1

R
V

1
2

3
2

7
2

8
2

8
6

0
4

9
6

3
1

2
5

3
1

9
0

0
0

.7
1

2
-0

4
-8

2
1

2
-0

4
-8

2
E

A
IL

Y
R

E
L

E
A

S
E

C
H

U
H

C
A

N
T

O
N

C
A

N
T

O
N

C
R

8
1

A
D

0
2

2
2

0
6

9
7

7
3

8
5

2
5

2
3

1
4

6
1

0
4

1
7

6
0

0
1

.4
1

6
-0

4
-8

2
1

6
-<

l4
-8

2
•
•
•
•
•
•
•
•
•

0
•
•
•

lJ
•

C
H

U
M

S
U

o
/O

A
S
U
C
I
~
O
A

8
1

A
D

0
2

2
2

5
5

2
8

9
9

5
6

0
2

3
4

7
8

5
8

2
5

1
3

6
0

0
1

.9
1

1
-0

4
-8

2
1

1
-0

4
-8

2
"'

il
l

II
\'

C
U

B
W

A
T

E
R

C
H

U
M

S
U

C
liO

A
S

U
C

W
O

A
8

1
A

D
0

2
2

2
5

6
2

6
9

1
9

2
7

9
4

1
9

6
7

2
8

7
1

9
9

7
0

0
0

0
.9

1
7

-<
l5

-8
2

1
7

-0
5

-8
2

L
A

T
E

R
E

L
E

A
S

E

C
H

II
M

T
L

U
P

A
N

A
T

LU
P

JI
.N

A
8

1
A

D
R

V
1

3
9

7
2

4
1

4
0

5
0

2
7

4
2

0
9

3
7

5
5

0
0

1
.7

2
3

-0
4

-8
2

2
3

-0
4

-8
2

E
A

R
L

Y
R

U
N

C
H

U
M

C
O

N
U

M
II

C
O

N
U

M
A

8
1

N
O

N
E

2
1

0
0

1
5

7
8

0
0

0
1

5
7

8
0

0
0

1
.2

2
3

-0
4

-8
2

2
4

-0
4

-8
2

·..
...

...
...

...
C

H
U

M
C

O
N

U
M

-I>
,

C
O

N
U

M
A

8
1

N
O

N
E

2
2

0
0

2
5

0
3

0
0

0
2

5
0

3
0

0
0

1
.1

2
7

-0
4

-8
2

2
8

-<
l4

-8
2

..
..

..
..

..
..

..
.

C
H

U
M

D
E

S
E

R
T

E
D

D
E

S
E

R
T

E
D

L
.

8
'

N
O

N
E

5
5

0
0

3
7

8
2

2
0

0
3

7
8

2
2

0
0

1
.0

2
8

-<
l4

-8
2

3
~
0
4
-
8
2

•
.
.
.
.
.
.
.
.
.

III
•
•
•
•

"

-
-

-
-

-
T

O
T

II
L

S
FO

R
C

H
U

M
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
3

1
6

2
6

6
2

0
9

7
9

1
2

3
8

6
5

5
5

1
2

7
2

3
8

0
0

-
-

-
-

-
-

-
-

-
-"

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

tv CD

C
O

H
O

C
O

N
U

M
A

C
O

N
U

lo
lA

8
1

R
V

1
5

5
0

8
6

8
5

1
3

0
5

1
3

8
1

1
.1

2
3

-0
4

-8
2

2
3

-0
4

-8
2

U
P

.R
IV

E
R

R
E

L
.

C
O

IIO
C

O
N

U
H

A
C

O
N

U
M

A
8

1
N

O
N

E
2

0
0

0
4

9
0

0
0

4
9

0
0

0
1

5
.3

0
7

-<
l9

-8
2

0
7

-<
l9

-8
2

H
A

T
C

H
R

Y
R

E
L

E
A

S
E

-
-

T
O

T
A

L
S

FO
R

C
D

II
O

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

5
0

8
1

;8
5

1
3

4
9

0
0

0
1

0
0

3
8

1

-
-

-
-

-
--

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

--
-

-
-

-
-

-
-

-
-

-

-
-

-
G

R
II

N
D

T
O

T
A

L
S

-
-

-
-

-
-

-
4

3
1

6
1

8
3

1
2

1
3

1
2

5
1

3
3

5
0

1
2

9
7

6
1

8
1

.
~



~

C
XJ

N
O

KA
R

IV
E

R

tV \0

to
d

e
te

rm
in

e
su

rv
iv

a
l

to
c
a
tc

h
'l

n
d

es
ca

p
em

en
t

st
u

d
ie

s
d

e
si

g
n

e
d

w
it

h
c
o

n
si

d
e
ra

ti
o

n
g

iv
e
n

to
d

e
te

rm
in

a
ti

o
n

o
f

ra
te

s
o

f
st

ra
y

in
g

A
p

ri
l

20

-
s
in

g
le

CW
T

g
ro

u
p

-
a

ll
ch

um
m

ar
k

in
g

ch
um -

p
la

n
n

ed
to

A
p

ri
l

5

co
h

o

re
le

a
s
e

5
m

ar
k

g
ro

u
p

s
a
s

fo
ll

o
w

s
:

-
a
c
c
e
le

ra
te

d
p

ro
d

u
c
ti

o
n

(3
5

,0
0

0
CW

T)
-

p
ro

d
u

c
ti

o
n

(3
5

,0
0

0
RV

)
p

ro
d

u
c
ti

o
n

(3
5

,0
0

0
LV

)
-

p
ro

d
u

c
ti

o
n

(3
5

,0
0

0
CW

T)
M

ay
5

-
p

ro
d

u
c
ti

o
n

(3
5

,0
0

0
C

W
T

)

to
d

et
er

m
in

e
e
ff

e
c
t

o
f

re
le

a
se

d
a
te

on
su

rv
iv

a
l;

e
ff

e
c
t

o
f

s
iz

e
o

f
fi

sh
re

le
a
se

d
A

p
ri

l
5

oi
l

su
rv

iv
a
l;

an
d

to
p

ro
v

id
e

d
a
ta

on
fi

n
re

g
e
n

e
ra

ti
o

n
(L

V
v

e
rs

u
s

CW
T

re
le

a
se

d
A

p
ri

l
20

)
-

re
le

a
se

d
a
te

s
se

le
c
te

d
to

en
co

m
p

as
s

w
il

d
fr

y
ti

m
in

g
p

ea
k

-
st

u
d

y
d

is
ru

p
te

d
si

n
c
e

p
ro

d
u

c
ti

o
n

fi
sh

w
er

e
to

o
sm

al
l

to
b

e
ta

g
g

ed
fo

r
m

id
-A

p
ri

l
re

le
a
se

an
d

la
te

re
le

a
se

g
ro

u
p

w
en

t
o

ff
fe

ed
an

d
su

ff
e
re

d
s
ig

n
if

ic
a
n

t
m

o
rt

a
li

ty
.

L
at

e
re

le
a
se

g
ro

u
p

w
as

e
v

e
n

tu
a
ll

y
ta

g
g

ed
(C

W
T

0
2

-2
2

-5
6

)
b

u
t

fi
sh

w
er

e
p

o
o

r
to

av
er

ag
e
q
u
a
l
i
t
~

-
S

uc
w

oa
st

o
c
k

is
th

e
p

ro
d

u
c
ti

o
n

in
d

ex
fo

r
T

lu
p

an
a

In
le

t
o

ff
-s

it
e

fr
y

p
la

n
ts

C
an

to
n

ch
um -

si
n

g
le

CW
T

g
ro

u
p

to
d

et
er

m
in

e
su

rv
iv

a
l

to
c
a
tc

h
an

d
es

ca
p

em
en

t
-

c
a
n

to
n

st
o

c
k

w
as

n
o

t
m

ar
k

ed
in

p
re

v
io

u
s

y
e
a
rs

o
f

h
a
tc

h
e
ry

o
p

e
ra

ti
o

n
T

lu
p

an
a

ch
um

-
s
in

g
le

m
ar

k
g

ro
u

p
to

d
e
te

rm
in

e
'

s
u

rv
iv

a
l

to
c
a
tc

h
a
n

d
e
sc

a
p

e
m

e
n

t
D

e
se

rt
e
d

an
d

C
on

um
a

ch
um

-
su

rv
iv

a
l

o
f

un
m

ar
ke

d
st

o
c
k

s
w

il
l

b
e

e
st

im
a
te

d
fr

o
m

su
rv

iv
a
l

ra
te

s
fo

r
si

m
il

a
r

m
ar

ke
d

re
le

a
se

g
ro

u
p

s
(p

ro
b

ab
ly

S
uc

w
oa

CW
T

0
2

-2
2

-5
6

;
S

uc
w

oa
LV

;
C

an
to

n
CW

T
0

2
-2

2
-0

6
b

u
t

w
il

l
d

ep
en

d
on

o
b

se
rv

ed
su

rv
iv

a
l

ra
te

s)
-

m
ar

ke
d

(R
V

)
u

p
ri

v
e
r

fe
d

fr
y

p
la

n
t

to
e
v

a
lu

a
te

c
o

n
tr

ib
u

ti
o

n
to

es
ca

p
em

en
t

-
un

m
ar

ke
d

fa
ll

h
a
tc

h
e
ry

re
le

a
se

w
il

l
n

o
t

be
a
ss

e
ss

e
d

A
ss

e
ss

m
e
n

t:
ch

in
o

o
k

ch
um

S
uc

w
oa

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s
:

S
p

e
c
ie

s

C
h

in
o

o
k

C
hu

m

O
Jh

o

S
ta

g
e

a
t

N
o.

Ju
v

e
n

ll
e
s

S
to

ck
B

ro
od

Y
ea

r
R

el
ea

se
T

a
rg

e
t

R
el

ea
se

d

C
on

um
a

19
81

S
m

o
lt

1
4

4
,0

0
0

1
5

2
,0

0
0

S
uc

w
oa

19
81

P
ed

F
ey

2
,1

6
0

,0
0

0
4

,0
6

7
,5

0
0

ca
n

to
n

19
81

P
ed

P
ry

3
6

0
,0

0
0

4
1

7
,6

0
0

T
lu

p
an

a
19

81
Pe

d-
P

ry
3

6
0

,0
0

0
3

7
5

,5
0

0

O
Jn

um
a

19
81

F
ed

P
ry

2
,1

6
0

,0
0

0
4

,0
8

1
,0

0
0

D
es

er
te

d
19

81
P

ed
F

ry
4

,0
0

0
,0

0
0

3
,7

8
2

,8
0

0

'!
b

ta
l

9
,0

4
0

,0
0

0
1

2
,7

2
3

,8
0

0

O
Jn

um
a

19
81

P
ed

F
ry

7
2

,0
0

0
1

0
0

,3
8

1

C
h

in
o

o
k

I
c
a
p

a
c
it

y
w

as
2

,0
0

0
,0

0
0

eg
g

s
(
l

,4
4

0
,0

0
0

8I
ll

O
lt

s)
b

u
t

p
ro

d
u

c
ti

o
n

c
o

n
st

ra
in

ts
w

er
e

ex
p

ec
te

d
d

u
e

to
lo

w

es
ca

p
em

en
t

le
v

e
ls

.

C
hu

m
:

O
ri

g
in

a
l

d
e
si

g
n

w
as

fo
r

3
,6

0
0

,0
0

0
fe

d
fr

y
re

le
a
se

p
e
r

st
o

c
k

,
e
x

c
e
p

t
D

e
se

rt
e
d

,
w

h
ic

h
w

as
to

b
e

a
fe

d
fr

y

re
le

a
se

o
f

2
,1

6
0

,0
0

0
(t

o
ta

l
c
a
p

a
c
it

y
o

f
1

6
,6

0
0

,0
0

0
fe

d
fr

y
).

D
ec

is
io

n
to

in
c
re

a
se

D
el

le
rt

ed
,

a
t

le
a
ll

t
d

u
ri

n
g

th
e

re
b

u
il

d
in

g
p

h
a
se

,
w

as
b

as
ed

o
n

th
e

fa
c
t

th
il

l
st

o
c
k

m
ig

ra
te

s
i.

te
r

.n
d

co
u

ld
b

e
fi

a
h

e
d

d
is

c
re

te
ly

.
R

el
ea

se
ta

rg
e
ts

in
19

82
re

fl
e
c
t

th
is

ap
p

ro
ac

h
an

d
th

e
e
x

p
e
c
te

d
b

ro
o

d
st

o
c
k

n
u

m
b

er
s.

c
a
n

to
n

,
T

lu
p

an
a

an
d

D
es

er
te

d
p

ro
d

u
c
ti

o
n

w
as

c
lo

se
to

e
x

p
e
c
ta

ti
o

n
w

h
er

ea
s

su
cw

oa
an

d
O

Jn
um

a
p

ro
d

u
c
ti

o
n

w
as

ab
o

u
t

d
o

u
b

le
p

re
-s

e
a
so

n
fo

re
c
a
st

.
T

o
ta

l
p

ro
d

u
c
ti

o
n

w
as

s
ti

ll
o

n
ly

ab
o

u
t

7
5

'
o

f
d

e
si

g
n

c
a
p

a
c
it

y
.

O
Jh

o
:

19
82

w
al

l
th

e
fi

rs
t

y
ea

r
o

f
h

a
tc

h
e
ry

co
h

o
re

le
a
se

s.
P

la
n

s
w

er
e

to
re

le
a
se

7
2

,0
0

0
fe

d
fr

y
to

th
e

u
p

p
er

ri
v

e
r

to
re

b
u

il
d

th
e

st
o

c
k

an
d

to
h

e
lp

co
m

p
en

sa
te

fo
r

in
te

rc
e
p

ti
o

n
s

d
u

ri
n

g
th

e
ch

um
fi

.h
e
ry

.
S

u
b

se
q

u
en

t
e
v

a
lu

a
ti

o
n

su
g

g
es

te
d

u
p

ri
v

e
r

re
le

a
se

ta
rg

e
ts

w
er

e
to

o
h

ig
h

,
th

e
re

fo
re

a
p

re
-s

u
m

m
er

re
le

a
se

o
f

sm
al

l
fr

y

w
as

m
ad

e
ab

o
v

e
th

e
fa

ll
s

to
u

ti
li

z
e

in
a
c
c
e
ss

ib
le

h
a
b

it
a
t

w
h

il
e

th
e

re
m

ai
n

d
er

v
e
re

re
le

a
se

d
b

el
o

w
th

e

fa
ll

s
in

th
e

fa
ll

.
It

w
as

as
su

m
ed

fa
ll

-r
e
le

a
se

d
fr

y
w

ou
ld

in
te

ra
c
t

le
s
s

w
it

h
w

il
d

fr
y

th
a
n

w
ou

ld
e
a
rl

ie
r

re
le

a
a
e
d

fr
y

.



T
ab

le
4

(c
o

n
t'

d
)

FU
LT

O
N

R
IV

E
R

PA
G

E
1

S
P

E
C

IE
S

'
S

'lO
C

K

R
E

L
E

A
SE

S
IT

E
BR

O
O

D
Y

EA
R

M
A

RK
M

A
RK

ED
N

O
.

R
E

L
E

A
SE

D
IO

C
O

M
PL

.
U

N
M

A
RK

T
O

T
A

L

S
IZ

E
(G

R
A

M
)

R
E

L
E

A
SE

D
A

T
E

ST
A

R
T

EN
D

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

<D
M

M
EN

TS

S
O

C
K

S
O

C
K

FU
LT

O
N

FU
LT

O
N

FU
LT

O
N

O
l.

FU
LT

O
N

R
.

81
N

O
N

E
S?

81
N

O
N

E
58

o o
o

6
5

6
0

0
0

0
0

6
5

6
0

0
0

0
0

o
7

2
7

0
0

0
0

0
7

2
7

0
0

0
0

0
0

.1
0

.1
1

5
-0

4
-8

2
0

7
-<

1
6

-8
2

1
5

-0
4

-8
2

0
7

-<
1

6
-8

2

-
-

T
O

T
A

L
S

FO
R

SO
CK

-
-

-
-

-
-

-
-

-
-

-
o

o
1

3
8

3
0

0
0

0
0

1
3

8
3

0
0

0
0

0

P
U

L
T

O
iI

R
J:

VI
lJ

l

-
-
G

R
A

N
D

o
T

O
T

A
L

S
-

-
-

-
-

-


o
1

3
8

3
0

0
0

0
0

1
3

8
3

0
0

0
0

0

w o

A
ss

e
ss

m
e
n

t:
so

c
k

e
y

e
-

p
ro

je
c
t

c
o

n
tr

ib
u

ti
o

n
to

c
a
tc

h
w

il
l

b
e

e
st

im
a
te

d
b

a
se

d
o

n
e
sc

a
p

e
m

e
n

t
c
o

u
n

ts
,

st
o

c
k

ti
m

in
g

d
a
ta

an
d

to
ta

l
S

k
ee

n
a

c
a
tc

h

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s
:

S
p

e
c
ie

s
S

to
c
k

S
o

ck
ey

e
F

u
lt

o
n

S
ta

g
e

a
t

N
o

.
Ju

v
e
n

il
e
s

B
ro

o
d

Y
ea

r
R

e
le

a
se

T
a
rg

e
t

R
e
le

a
se

d

19
81

F
ry

C
h

an
.

1
1

5
,0

0
0

,0
0

0
1

2
,3

0
0

,0
0

0

C
h

an
.

2
7

2
,0

0
0

,0
0

0
5

3
,3

0
0

,0
0

0

R
iv

e
r

2
7

,0
0

0
,0

0
0

7
2

,7
0

0
,0

0
0

T
o

ta
l

1
1

4
,0

0
0

,0
0

0
1

3
8

,3
0

0
,0

0
0

S
o

ck
ey

e:
P

ro
d

u
c
ti

o
n

ta
rg

e
ts

w
er

e
b

a
se

d
o

n
e
st

im
a
te

d
sp

aw
n

in
g

a
re

a
an

d
re

q
u

i,
e
o

a
re

a
p

e
r

fe
m

a
le

.
C

h
an

n
el

1
eg

g

d
e
p

o
si

ti
o

n
w

as
lo

w
er

th
a
n

p
ro

je
c
te

d
.

C
h

an
n

el
2

eg
g

d
e
p

o
s
it

io
n

\
~
a
s

s-
~
~
g
h
t
l
y

h
ig

h
e
r

th
a
n

e
x

p
e
c
te

d
b

u
t

s
u

rv
iv

a
l

to
fr

y
w

as
lo

w
(2

6
.9

%
).

R
iv

er
d

e
p

o
si

ti
o

n
w

as
a
b

o
u

t
tw

ic
e

th
a
t

0
~
p
e
c
t
e
d

an
d

s
u

rv
iv

a
l

to
fr

y
w

as

h
ig

h
(2

4
.0

%
)

re
s
u

lt
in

g
in

v
e
ry

h
ig

h
fr

y
o

u
tp

u
t.

-,



31



T
a
b

le
.;;1

(c
a

n
t

I
d

)

lO
C

H
C

R
E

E
K

P
A

G
E

1

R
E

L
E

A
S

E
D

A
T

E
R

E
L

E
A

S
E

B
R

O
O

D
N

O
.

R
E

L
E

A
S

ID
S

IZ
E

S
T

A
R

T
E

N
D

S
P

E
C

IE
S

S
T

O
C

K
S

IT
E

Y
E

A
R

M
A

R
K

M
A

R
K

E
D

IO
C

O
M

P
L

.
U

N
M

A
R

K
'l'

O
T

A
L

(G
R

A
M

)
D

D
-M

M
-Y

Y
D

D
-M

M
-Y

Y
C

D
M

I-
£N

T
S

C
H

U
M

B
L

A
N

E
Y

C
R

B
L

A
N

E
Y

C
R

81
A

D
0

2
2

1
6

0
3

4
3

2
4

3
3

9
5

8
3

6
1

4
8

8
7

J
8

6
7

1
.5

0
9

-<
l3

-
8

2
3

1
-0

3
-8

2
L

A
T

E
R

E
L

E
A

S
E

C
H

U
M

B
L

A
N

E
Y

C
R

B
L

A
N

E
Y

C
R

81
A

D
0

2
2

2
2

4
3

9
3

1
1

1
5

0
4

9
0

4
7

8
0

9
4

5
5

9
5

1
.5

0
9

-0
3

-8
2

3
1

-0
3

-8
2

E
A

IL
Y

R
E

L
E

A
S

E
a

m
H

IN
C

H
IN

C
H

C
R

81
N

O
N

E
l

0
0

1
2

8
4

1
9

4
1

2
8

4
1

9
4

1
.0

28
-<

l4
-

8
2

1
7

-<
l5

-8
2

..
..

..
..

..
..

..
..

.

-
•.

-
-

-
T

O
T

A
L

S
FO

R
C

H
U

M
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

7
3

6
3

5
4

8
9

9
3

0
2

5
1

2
2

3
1

0
3

6
5

6

-
-

--
~

--
--

-
--

--
-
--

-
~

-
--

-
-

-
-

-
--

-
--

-
--

-
-

-
-

-
-

C
O

H
O

S
ID

D
L

E
U

P
R

.S
ID

D
L

E
81

A
D

0
2

2
2

4
9

3
2

8
7

9
1

0
6

9
5

5
3

5
3

9
4

8
3

3
.7

0
6

-0
7

-8
2

0
8

-0
7

-8
2

..
,
..

..
..

..
..

..
C

O
H

O
N

IC
O

M
E

N
S

ID
D

L
E

C
R

.
81

A
D

0
2

2
2

5
1

3
3

5
3

5
3

5
2

7
2

2
6

4
1

1
1

3
3

.4
0

6
-0

7
-8

2
0

8
-<

l7
-8

2
...

...
...

...
...

...
...

...
...

...
C

O
H

O
IN

C
H

IN
C

H
C

R
81

N
O

N
E

2
0

0
1

0
0

9
5

1
0

0
9

5
3

.4
0

7
-0

7
-8

2
0

7
-<

l7
-8

2
..

..
..

..
..

..
..

..
.

C
O

H
O

N
O

R
R

IS
H

N
O

R
R

IS
H

C
R

.
8

1
N

O
N

E
3

0
0

4
6

9
5

4
6

9
5

2
.7

0
7

-0
7

-8
2

0
7

-<
l7

-8
2

..
..

..
..

..
..

..
.

C
O

H
O

S
Q

U
A

K
U

M
S

Q
U

A
K

IJ
H

C
R

8
1

N
O

N
E

4
0

0
1

0
0

0
1

0
0

0
2

.3
17

-0
6

-8
2

1
7

-<
l6

-8
2

..
..

..
..

..
..

..
.

-
-

-
-

-
T

O
T

A
L

S
FO

R
C

O
H

O
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

6
6

4
1

4
1

4
2

1
2

8
5

5
1

9
6

3
8

6

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

C
U

T
T

IN
C

H
N

IC
O

M
E

N
S

L
.

H
l

LM
A

X
C

C
3

1
0

1
9

1
0

0
1

0
1

9
1

7
2

.8
0

5
-2

8
-8

2
0

6
-0

1
-8

2
..

..
..

..
..

..
..

.
C

U
T

T
IN

C
H

S
T

A
V

E
R

.
81

LM
A

X
C

C
4

4
5

2
3

0
0

4
5

2
3

9
4

.9
0

3
-1

1
-8

3
0

3
-1

1
-8

3
..

..
..

..
..

..
..

.
w

C
U

'f
T

IN
C

H
B

R
U

N
!M

A
R

S
H

A
L

81
LH

A
X

C
C

5
5

0
0

0
0

0
S

O
O

O
5

5
.0

0
4

-0
6

-8
2

0
4

-0
6

-8
2

'"
...

...
...

...
...

...
...

...
...

.
'"

T
O

T
A

L
S

FO
R

C
U

T
T

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
1

9
7

1
4

0
0

1
9

7
1

4

-
--

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-
--

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

-
-

G
R

A
N

D
T

O
T

A
L

S
.-

-
-

-
-

-
-

-
-

1
5

9
7

6
3

fi
3

2
0

3
0

5
3

6
7

3
3

2
1

9
7

5
6

.,



..

T
ab

le
4

(c
a
n

t'
d

.)

IN
C

H
C

R
E

E
K

A
ss

es
sm

en
t:

ch
um

-
In

ch
st

o
c
k

-
p

la
n

n
ed

to
CW

T
3

g
ro

u
p

s
o

f
3

5
,0

0
0

fo
r

re
le

a
se

o
n

d
if

fe
re

n
t

d
a
te

s
-

n
o

t
do

ne
d

u
e

to
m

an
po

w
er

c
o

n
st

ra
in

ts

-
as

se
ss

m
en

t
w

il
l

be
b

as
ed

on
re

tu
rn

o
f

un
m

ar
ke

d
fi

sh

ch
um

-
B

la
n

ey
st

o
c
k

-
p

la
n

n
ed

to
CW

T
3

g
ro

u
p

s
o

f
4

0
,0

0
0

re
p

re
se

n
ti

n
g

d
if

fe
re

n
t

re
le

a
se

s
tr

a
te

g
ie

s

-
p

la
n

ab
an

d
o

n
ed

d
u

e
to

in
c
re

a
si

n
g

fr
y

m
o

rt
a
li

ty
d

u
ri

n
g

m
ar

k
in

g

-
re

le
a
se

d
2

g
ro

u
p

s
on

d
if

fe
re

n
t

d
a
te

s

-
re

le
a
se

d
a
te

s
re

p
re

se
n

t
b

eg
in

n
in

g
an

d
en

d
o

f
a

tr
ic

k
le

re
le

a
se

co
h

o
-

a
ll

st
o

c
k

s

-
m

ar
ke

d
o

n
ly

B
e
ll

an
d

N
ic

om
en

co
h

o
;

o
th

e
r

p
o

p
u

la
ti

o
n

s
to

o
sm

a
ll

-
p

u
rp

o
se

to
e
v

a
lu

a
te

c
o

n
tr

ib
u

ti
o

n
o

f
fe

d
fr

y
p

la
n

ts
-

c
o

n
tr

ib
u

ti
o

n
o

f
un

m
ar

ke
d

st
o

c
k

s
w

il
l

b
e

e
st

im
a
te

d
fr

om
th

a
t

o
f

m
ar

ke
d

st
o

c
k

s

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s
:

S
p

e
c
ie

s

C
hu

m

C
bh

o

C
h

u
m

:

C
bh

o:

S
ta

g
e

a
t

N
o.

Ju
v

e
n

il
e
s

w
S

to
ck

B
ro

o
d

Y
ea

r
R

e
le

a
se

T
a
rg

e
t

R
el

ea
se

d
w

In
ch

19
61

F
ed

F
ry

1
,4

4
0

,0
0

0
1

,2
6

4
,1

9
4

B
la

n
ey

19
61

F
ed

F
ry

1
,4

4
0

,0
0

0
1

,6
1

9
,4

6
2

S
ta

v
e

19
61

F
ed

F
ry

1
,4

4
0

,0
0

0
0

'i
O

ta
l

4
,3

2
0

,0
0

0
3

,1
0

3
,6

5
6

In
ch

19
81

F
ed

F
ry

7
3

,0
0

0
1

0
,0

9
5

N
ic

om
en

19
61

F
ed

F
ry

3
6

,0
0

0
4

1
,1

1
3

S
id

d
le

19
61

F
ed

F
ry

6
1

,0
0

0
3

9
,4

6
3

N
o

rr
is

h
19

61
F

ed
F

ry
1

6
,0

0
0

4
,6

9
5

S
qu

ak
ur

n
19

61
F

ed
F

ry
1

6
,0

0
0

1
,0

0
0

T
o

ta
l

2
0

2
,0

0
0

9
6

,3
6

6

P
la

n
w

as
a
p

p
ro

x
im

a
te

ly
e
q

u
a
l

en
h

an
ce

m
en

t
o

f
th

e
In

c
h

,
B

la
n

ey
an

d
S

ta
v

e
st

o
c
k

s
b

u
t

w
it

h
th

e
o

p
ti

o
n

o
f

re
d

u
ce

d
p

ro
d

u
c
ti

o
n

o
f

B
la

n
ey

st
o

c
k

an
d

in
c
re

a
se

d
p

ro
d

u
c
ti

o
n

o
f

S
ta

v
e

st
o

c
k

.
N

o
S

ta
v

e
st

o
c
k

w
as

ta
k

e
n

d
u

e
to

m
an

po
w

er
re

s
tr

ic
ti

o
n

s
.

A
ll

co
h

o
st

o
c
k

s
id

e
n

ti
fi

e
d

by
th

e
GW

G
w

er
e

en
h

an
ce

d
b

u
t

p
ro

d
u

c
ti

o
n

fe
ll

sh
o

rt
o

f
ta

rg
e
t

d
u

e
to

lo
w

es
ca

p
em

en
t

le
v

e
ls

an
d

m
an

po
w

er
'

re
s
tr

ic
ti

o
n

s
.



-
-_

.-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
:
-
-
-
-
-
-
-
-
-
-
-
~
=
=
-

....

T
a
b

le
4

(c
o

n
t'

d
)

.J
O

N
E

S
C

R
E

E
K

PA
G

E
1

R
E

L
E

A
S

E
D

A
T

E
R

E
L

E
A

S
E

B
R

O
O

D
N

O
.

R
E

L
E

A
SE

D
S

IZ
E

S
T

A
R

T
EN

D

S
P

E
C

IE
S

ST
O

C
K

S
IT

E
Y

EA
R

H
A

R
K

M
A

R
K

ED
IO

C
O

M
P

L
.

U
N

M
A

RK
T

O
T

A
L

(G
R

A
M

)
D

D
-M

M
-Y

Y
D

D
-H

M
-Y

Y
C

D
H

M
EN

TS

C
H

U
M

JO
N

E
S

JO
N

E
S

CR
81

N
O

N
E

26
0

0
2

5
1

4
0

0
2

5
1

4
0

0
0

.4
2

5
-0

3
-8

2
1

0
-0

6
-8

2
..

..
..

..
..

..
..

.

-
-

T
O

T
A

L
S

FU
R

CH
U

M
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
0

0
2

5
1

4
0

0
2

5
1

4
0

0

-
-

-
-

-
--

--
--

--
--

--
-
--

--
-

--
-

-
--

--
-

-
--

--
--

-
--

--
--

--
-
--

-
--

-
-

-
-

P
IN

K
JO

N
E

S
JO

N
E

S
C

R
81

N
O

N
E

27
0

0
1

5
7

2
4

0
0

1
5

7
2

4
0

0
0

.3
0

9
-<

l4
-8

2
1

0
-0

6
-8

2
..

..
..

..
..

..
..

.
-

-
-

•.
-

T
O

T
A

L
S

FU
R

P
IN

K
-

o

-
G

R
A

N
D

o

JO
R

B
S

C
R

B
Il

I[

A
ss

e
ss

m
e
n

t:
ch

u
m

,
p

in
k -

n
o

m
a
rk

in
g

_
a
ss

e
ss

m
e
n

t
w

il
l

b
e

b
a
se

d
o

n
re

tu
rn

o
f

u
n

m
ar

k
ed

fi
s
h

-
ch

u
m

a
re

in
c
id

e
n

ta
l

to
p

in
k

p
ro

d
u

c
ti

o
n

o
1

5
7

2
4

0
0

1
5

7
2

4
0

0

T
O

T
A

L
S

-
-

-
-

-


a
1

8
2

3
8

0
0

1
8

2
3

8
0

0

w "'"

N
o

.
J
u

v
e
n

il
e
s

T
a
rg

e
t

R
e
le

a
se

d

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s
:

S
ta

g
e

a
t

S
p

e
c
ie

s
S

to
c
k

B
ro

o
d

Y
e
a
r

R
e
le

a
s
e

C
hu

m
J
o

n
e
s

1
9

8
1

F
ry

P
in

k
J
o

n
e
s

1
9

8
1

F
ry

1
6

8
,0

0
0

1
,2

0
0

,0
0

0

2
5

1
,0

0
0

1
,5

7
2

,0
0

0

C
hu

m
:

P
in

k
:

P
ro

d
u

c
ti

o
n

in
th

e
sp

a
w

n
in

g
c
h

a
n

n
e
l

is
in

c
id

e
n

ta
l

to
p

in
k

p
ro

d
u

c
ti

o
n

.

p
ro

d
u

c
ti

o
n

a
s

p
la

n
n

e
d

.



r_

T
a
b

le
<1

(c
o

n
t'

d
)

K
A

LU
M

PA
G

E
1

R
E

L
E

A
SE

D
A

T
E

R
E

L
E

A
SE

B
R

O
O

D
N

O
.

R
E

L
E

A
SE

D
S

IZ
E

ST
A

R
T

EN
D

S
P

E
C

IE
S

ST
O

C
K

S
IT

E
Y

EA
R

M
A

RK
M

A
RK

ED
IN

C
O

M
PL

.
U

N
M

A
RK

T
O

T
A

L
(G

R
A

M
)

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

ro
M

!€
N

T
S

C
H

IN
C

E
D

jC
L

R
C

ED
A

R
C

R
81

A
D

0
2

2
1

4
9

1
6

2
0

4
1

6
3

1
2

4
3

3
2

8
8

0
0

1
.9

27
-(

)4
--

8
2

28
-(

)4
--

8
2

U
N

H
EA

TK
>

W
A

TE
R

C
H

IN
C

E
D

/C
L

R
C

L
E

A
R

R
.

81
A

D
0

2
2

3
1

1
1

8
9

3
7

19
1

8
8

7
2

2
8

0
0

0
1

..
8

2
0

-0
4

--
8

2
2

2
-0

4
--

82
H

EA
TE

D
W

A
TE

R
C

H
IN

K
A

LU
M

K
A

LU
M

R
8

1
A

D
0

2
2

3
1

2
2

3
2

3
4

2
3

5
6

7
8

1
3

0
2

5
0

1
.4

0
5

-0
5

-8
2

0
6

-0
5

-8
2

U
N

H
EA

TE
D

W
A

TE
R

C
H

IN
K

A
LU

M
K

A
LU

M
R

8
1

A
D

0
2

2
3

1
3

2
9

4
5

9
2

9
8

4
0

6
4

3
7

0
4

0
0

1
.4

0
5

-0
5

-8
2

0
6

-0
5

-8
2

H
EA

TE
D

W
A

TE
R

-
T

O
T

A
L

S
FO

R
C

H
IN

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
_

-
-

_
_

_
_

_
_

_
_

_
_

_
_

8
7

8
3

4
8

8
7

6
8

7
2

9
1

5
7

4
5

0

~
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

-
-

-
-

-
-

-
-

G
R

A
N

0
T

O
T

A
L

S
-

-
-

-
-

8
7

8
3

4
8

8
7

6
8

7
2

9
1

5
7

4
5

0

D
L

O
M

A
ss

es
sm

en
t:

ch
in

o
o

k
-

p
la

n
n

ed
to

re
le

a
se

4
CW

T
g

ro
u

p
s

w
it

h
3

0
,0

0
0

m
ar

ks
p

e
r

g
ro

u
p

to
e
v

a
lu

a
te

b
e
n

e
fi

ts
o

f
h

e
a
ti

n
g

w
at

er
fo

r
ch

in
o

o
k

re
a
ri

n
g

as
fo

ll
o

w
s:

C
le

ar
··

R
iv

er
st

o
ck

-
la

rg
e

(h
ea

te
d

w
at

er
)

v
er

su
s

sm
al

l
(a

m
b

ie
n

t
w

at
er

)
re

le
a
se

si
z
e

K
al

um
R

iv
er

st
o

ck
-

la
rg

e
(h

ea
te

d
w

at
er

)
v

er
su

s
sm

al
l

(a
m

b
ie

n
t

w
at

er
)

re
le

a
se

si
z
e

-
p

la
n

d
is

ru
p

te
d

d
u

e
to

in
ad

eq
u

at
e

w
at

er
h

ea
ti

n
g

sy
st

em
(t

h
e
re

fo
re

no
si

g
n

if
ic

a
n

t
si

z
e

d
if

fe
re

n
c
e
s

w
er

e
ac

h
ie

v
ed

w
it

h
in

ea
ch

st
o

c
k

),
an

d
m

an
y

fi
sh

d
id

n
o

t
.r

ea
ch

ta
g

g
a
b

le
si

z
e

e
a
rl

y
en

ou
gh

to
ta

g
p

la
n

n
ed

nu
m

be
rs

-
fo

r
e
v

a
lu

a
ti

o
n

CW
T

0
2

-2
1

-4
9

·
an

d
0

2
-2

3
-1

1
w

il
l

be
co

m
bi

ne
d

an
d

CW
T

0
2

-2
3

-1
2

an
d

1
3

w
il

l
be

co
m

bi
ne

d

P
ro

d
u

ct
io

n
·

S
tr

a
te

g
ie

s:

S
ta

g
e

a
t

N
o.

Ju
v

e
n

il
e
s

S
p

ec
ie

s
S

to
ck

B
ro

od
Y

ea
r

R
el

ea
se

T
ar

g
et

R
el

ea
se

d

C
hi

no
ok

C
ed

ar
19

61
F

ed
F

ry
]

7
2

,0
0

0
5

6
,8

0
0

C
le

ar
19

81
F

ed
F

ry
K

al
um

19
81

F
ed

F
ry

7
2

,0
0

0
1

0
0

,6
5

0

C
hi

no
ok

:
T

he
o

ri
g

in
a
l

p
la

n
w

as
to

ta
k

e
a

to
ta

l
o

f
1

0
0

,0
0

0
eg

g
s

w
it

h
re

le
a
se

o
f

7
2

,0
0

0
s8

0
1

te
.

~
i
s

w
as

in
c
re

a
se

d

to
2

0
0

,0
0

0
eg

g
s

in
d

is
c
u

ss
io

n
w

it
h

th
e

G
W

G
.

T
he

eg
g

s
w

er
e

to
b

e
5

0
'

u
p

ri
v

e
r

(C
ed

ar
,

C
l•

•r
)

st
o

ck
an

d
5

0
'

K
al

um
st

o
c
k

.
U

p
ri

v
er

fi
sh

w
er

e
d

e
si

re
a
b

le
b

ec
au

se
th

ey
a
re

e
a
rl

y
(r

e
a
u

lt
in

g
in

la
rg

e
r

sm
e
lt

s
re

le
a
se

d
fr

om
th

e
h

at
ch

er
y

)
an

d
a
d

u
lt

re
tu

rn
s

co
u

ld
b

e
e
a
si

ly
m

o
n

it
o

re
d

u
si

n
g

in
ex

p
en

si
v

e
fe

n
c
e
s.

T
he

lo
w

er
ri

v
e
r

st
o

c
k

,
K

al
um

,
w

aa
a

la
rg

e
r

st
o

ck
fr

om
w

hi
ch

to
ta

k
e

eg
g

s
an

d
o

ff
e
re

d
an

o
p

p
o

rt
u

n
it

y
to

re
le

a
se

sm
al

le
r

sm
o

lt
s

a
t

th
e.

sa
m

e
ti

m
e

a
s

th
e

u
p

ri
v

er
st

o
c
k

s
w

er
e

re
le

a
se

d
.

S
in

ce
th

e
in

te
n

t
o

f
th

e
p

il
o

t
w

as
to

co
m

pa
re

g
ro

w
th

an
d

p
o

st
-r

e
le

a
se

su
rv

iv
a
l

o
f

ch
in

o
o

k
re

a
re

d
a
t

am
b

ie
n

t
a
n

d
'h

e
a
te

d
w

at
er

te
m

p
e
ra

tu
re

s,
th

e
p

o
te

n
ti

a
l

si
z
e

d
if

fe
re

n
c
e
s

an
d

th
e

a
b

il
it

y
to

m
o

n
it

o
r

es
ca

p
em

en
t

w
er

e
im

p
o

rt
an

t
c
o

n
si

d
e
ra

ti
o

n
s.

w U
l



T
a
b

le
4

(c
o

n
t'

d
)

K
IT

IH
A

T
PA

G
E

1

R
E

L
E

A
SE

D
A

T
E

R
E

L
E

A
SE

B
R

O
O

D
N

O
.

R
EL

EA
SE

D
S

IZ
E

ST
A

R
T

EN
D

S
P

E
C

iE
S

.
ST

O
C"

l<
S

IT
E

Y
EA

R
M

A
RK

M
A

RK
ED

IN
C

O
M

PL
.

U
N

M
I'.

RK
T

O
T

A
L

(G
R

A
M

)
D

D
-M

H
-Y

Y
D

D
-M

M
-Y

Y
(
l
)
M
~
1
E
N
T
S

C
H

IN
K

IT
IH

I\
T

K
IT

IM
A

T
81

A
D

0
2

1
9

6
1

1
0

2
0

5
1

5
5

6
8

0
0

0
1

8
3

6
0

4
.4

0
4

-0
6

-8
2

0
1

-0
6

-8
2

P
IL

O
T

2
C

H
IN

H
IR

SC
H

H
IR

SC
H

R
81

A
D

0
2

2
1

3
1

1
9

3
1

3
1

3
0

1
0

2
0

6
2

0
5

.4
1

3
-0

5
-8

2
1

4
-0

5
-8

2
P

IL
O

T
1

O
lI

N
K

IT
lM

A
T

K
IT

IM
A

T
81

A
D

0
2

2
2

2
2

4
2

1
1

0
8

3
9

0
9

9
9

0
6

0
4

9
0

6
.5

1
0

-0
5

-8
2

1
3

-0
5

-8
2

P
IL

O
T

1

-
-

-
-

-
T

O
T

A
L

S
FO

R
a
lI

N
-

CH
U

M
K

IT
IM

I'.
T

K
IT

IH
l\

T
81

N
O

N
E

29

1
1

6
2

8 o

9
8

5
2 o

1
1

9
9

0

3
0

3
4

5

1
5

9
4

1
0

3
0

3
4

5
2

.1
2

8
-<

l3
-8

2
1

8
-0

4
-8

2
P

IL
O

T
2

-
-

-
T

O
T

A
L

S
fU

R
a
lU

M
-

o
o

3
0

3
4

5
3

0
3

4
5

C
O

H
O

K
IT

IH
I\

T
K

IT
H

I\
T

T
R

I
B

81
N

O
N

E
30

o
o

5
4

0
0

0
5

4
0

0
0

1
.6

1
8

-0
5

-8
2

2
1

-0
5

-8
2

P
IL

O
T

2

-
T

O
T

A
L

S
fU

R
C

O
H

O
-

o
n

5
4

0
0

0
5

4
0

0
0

W 0
\

ST
II

D
C

H
IS

T
K

IT
IM

A
T

8
2

N
O

N
E

28
o

o
2

5
6

0
0

2
5

6
0

0
1

.5
0

1
-l

lr
8

2
0

1
-1

lr
8

2
P

IL
O

T
1

-
-

T
O

T
II

L
S

fU
R

S
T

II
D

-
o

o
2

5
6

0
0

2
5

6
0

0

-
-

G
R

II
N

D
T

O
T

II
L

S
-

-
-

-
-

-
7
1
6
2
~

9
8

5
2

1
8

7
9

3
5

2
6

9
4

1
5

.,'
,



:.

IC
IT

D
lA

T

(.
.'

'.
,;,

~

A
ss

es
sm

en
t:

ch
in

o
o

k

ch
um

co
h

o

-
H

ir
sc

h
an

d
K

it
im

at
m

ai
n

st
em

st
o

c
k

s
m

ar
k

ed
d

is
c
re

te
ly

to
e
v

a
lu

a
te

st
o

c
k

in
te

g
ri

ty
an

d
c
o

n
tr

ib
u

ti
o

n
-

K
it

im
at

st
o

c
k

re
a
re

d
a
t

,t
w

o
d

if
fe

re
n

t
p

il
o

t
s
it

e
s

m
ar

k
ed

d
is

c
re

te
ly

to
e
v

a
lu

a
te

re
la

ti
v

e
su

rv
iv

a
l

-
no

as
se

ss
m

en
t

-
no

as
se

ss
m

en
t

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s
:

S
p

e
c
ie

s

C
h

in
o

o
k

C
hu

m

C
bh

o

S
ta

g
e

a
t

N
o.

Ju
v

e
n

il
e
s

S
to

ck
B

ro
o

d
Y

ea
r

R
e
le

a
se

T
a
rg

e
t

R
el

ea
se

d

K
it

im
a
t

19
61

sm
o

lt
]

1
0

0
,0

0
0

1
3

6
,6

5
0

H
ir

sc
h

19
61

sm
o

lt
2

0
,6

2
0

K
it

im
at

19
61

F
ed

F
ry

3
6

,0
0

0
3

0
,3

4
5

K
it

im
at

19
61

F
ed

F
ry

3
6

,0
0

0
5

4
,0

0
0

C
h

in
o

o
k

:
T

op
p

r
io

ri
ty

fo
r

t.
he

p
il

o
t

o
p

e
ra

ti
o

n
w

as
c
o

n
ti

n
u

e
d

p
ro

d
u

c
ti

o
n

o
f

K
it

im
a
t

sy
st

em
(i

n
c
lu

d
e
s

H
ir

sc
h

)

st
o

c
k

s.
K

it
im

at
m

ai
n

st
em

p
n

d
H

ir
sc

h
st

o
c
k

s
w

er
e

k
e
p

t
se

p
a
ra

te
t
h
r
o
u
~
h

th
e

fi
sh

c
u

lt
u

re
p

ro
c
e
ss

an
d

w
er

e

re
le

a
se

d
to

th
e

st
re

a
m

o
f

o
ri

g
in

.
Tw

o.
p

il
o

t
s
it

e
s

w
er

e
o

p
e
ra

te
d

.

W -..
.I

C
hu

m
:

C
oh

o:

M
in

o
r

e
g

g
-t

a
k

e
s

w
er

e
ap

p
ro

v
ed

to
p

ro
v

id
e

b
ac

k
g

ro
u

n
d

d
a
ta

u
si

n
g

th
e

p
il

o
t

2
s
it

e
in

p
re

p
a
ra

ti
o

n
fo

r

la
rg

e
-s

c
a
le

p
ro

d
u

c
ti

o
n

w
he

n
th

e
m

aj
o

r
h

a
tc

h
e
ry

b
ec

am
e

o
p

e
ra

ti
o

n
a
l.

M
in

o
r

e
g

g
-t

a
k

e
a
s

fo
r

ch
um

.



T
a
b

le
4

(c
a
n

t
I
d)

-
-
-
-
-
-
-
-
;
-
-
-
-
-
-
-
-
-
-
-
;
:
-
-
:
-
-
-
~
-
-
-
~
~
~
-
-
-
-
-
-
-

S
P

E
C

IE
S

S
T

O
C

K

R
E

L
E

A
S

E
S

IT
E

B
R

O
O

D
Y

E
A

R
M

A
R

K

L
IT

T
L

E
Q

U
A

L
IC

U
M

N
O

.
R

E
LE

A
S

E
D

M
A

R
K

E
D

IN
C

O
M

P
L

.
U

N
M

A
R

K
T

O
T

A
L

P
A

G
E

1

R
E

L
E

A
S

E
D

A
T

E
S

I
ZE

S
T

A
R

T
E

N
D

(G
R

A
M

)
D

D
-M

M
-Y

Y
D

Ir
M

M
-Y

Y
O

O
H

M
E

N
TS

C
H

IN
B

G
Q

U
A

L
IC

U
M

L
T

Q
U
A
L
I
C
U
~
1

81
A

D
0

2
2

4
1

9
8

1
1

1
2

1
0

6
8

1
3

2
8

9
7

7
1

4
1

1
1

5
7

7
.0

1
1

-0
6

-8
2

1
1

-0
6

-8
2

-
-

••
-

-
T

O
T

A
L

S
FO

R
O

lI
N

-
8

1
1

1
2

1
0

6
8

1
3

2
8

9
7

7
1

4
1

1
1

5
7

2
9

8
1

2
3

8
4

3
4

1
3

4
1

9
4

6
8

6

8
1

6
4

2
6

4
8

2
5

3
2

7
4

7
8

0
9

2
1

6
4

8
1

1
9

5
1

6
0

1
4

4
6

8
7

7
C

H
U

I·l
L'

r
Q

U
A

L
IC

U
M

L
T

Q
U

A
LI

C
U

M
81

L
V

1
7

C
H

U
M

L
T

Q
U

A
L

IC
U

M
L

T
Q

U
A

L
IC

U
H

81
A

O
L

V
1

6

-
T

O
T

A
L

S
FO

R
O

lU
M

-

-
-

-
-

-
--

-
--

--
-

S
T

H
D

W
IL

Ir
B

Q
R

L
T

Q
U

A
L

IC
m

l
81

1
'.

0
1

2
1

7
0

7
/8

-
-

T
O

T
A

L
S

FO
R

S
T

II
D

-

-
-

-
-

-
-
--

--
-

-
--

9
1

3
9

2
2

3
0

0
6

9

3
2

1
4

6
1

1
7

9
6

4

1
7

9
6

4

8
3

7

8
3

7

6
8

1
1

6
8

1
1

0
.7

0
.4

2
5

6
1

2
5

4
.3

2
5

6
1

2

0
7

-<
1

5
-8

2
1

4
-0

5
-8

2
1

5
-0

4
-8

2
0

1
-0

5
-8

2

0
7

-<
1

4
-8

2
0

7
-<

1
4

-8
2

FE
D

FR
Y

R
E

L
E

A
S

E
FR

Y
R

E
L

E
A

S
E

C
W

T
1

2
1

7
0

8
It

C
L

D

w co

-
G

R
A

N
0

T
O

T
A

L
S

-
-

-
-

-
4

2
0

5
3

7
3

1
7

1
7

5
1

7
9

2
0

1
5

6
3

1
4

5
5

.7



-.

L
IT

T
L

E
.Q

U
A

L
IO

lM

:....
_

_
.
_
~

=
ea

_
_

-=
..

J

..

A
ss

es
sm

en
t:

ch
in

o
o

k
ch

um
-

si
n

g
le

CW
T

g
ro

u
p

to
d

et
er

m
in

e
su

rv
iv

a
l

to
ca

tc
h

an
d

es
ca

p
em

en
t

-
u

n
fe

d
fr

y
m

ar
ke

d
(A

dL
V

)
to

d
et

er
m

in
e

su
rv

iv
a
l

o
f

u
n

fe
d

ch
an

n
el

fr
y

-
fe

d
fr

y
m

ar
ke

d
(L

V
)

to
ev

al
u

at
e

e
f
f
~
c
t

o
f

re
a
ri

n
g

on
p
o
s
t
-
r
e
l
e
~
s
e

su
rv

iv
a
l

N
o.

Ju
v

e
n

il
e
s

T
ar

g
et

R
el

ea
se

d

P
ro

d
u

ct
io

n
S
t
r
a
t
e
~
:

S
ta

g
e

a
t

S
~
c
i
e
s

S
to

ck
B

ro
od

Y
ea

r
R

el
ea

se

C
h

in
o

o
k

B
ig

Q
ua

li
cu

m
19

61
S

m
o

lt

C
hu

m
L

it
tl

e
Q

ua
li

cu
m

19
61

F
ry

19
61

F
ed

F
ry

1
,5

0
0

,0
0

0

1
3

,0
0

0
,0

0
0

5
,0

0
0

,0
0

0

1
,4

1
1

,1
5

7

1
,4

4
6

,8
7

7

2
,7

4
7

,6
0

9

C
h

in
o

o
k

:
sm

o
lt

p
ro

d
u

ct
io

n
fr

om
fr

y
tr

an
E

p
la

n
te

d
fr

om
B

ig
Q

ua
li

cu
m

a
s

p
la

n
n

ed
.

P
ro

p
o

sa
l

to
d

o
u

b
le

ch
in

o
o

k

p
ro

d
u

c
ti

o
n

w
as

ap
p

ro
v

ed
by

~
I
G

b
u

t
fa

c
il

it
ie

s
w

er
e

n
o

t
ex

p
an

d
ed

to
h

an
d

le
in

cr
ea

se
d

n
u

m
b

er
s.

C
hu

m
:

S
pa

w
ni

ng
ch

an
n

el
c
a
p

a
c
it

y
is

7
5

,0
0

0
,0

0
0

eg
g

s
b

u
t

w
e

p
ro

je
c
te

d
n

a
tu

ra
l

sp
aw

ni
ng

w
ou

ld
c
o

n
tr

ib
u

te
o

n
ly

1
5

,0
0

0
,0

0
0

eg
g

s
d

u
e

to
lo

w
es

ca
p

em
en

t
an

d
av

o
id

an
ce

o
f

th
e

c
h

a
n

n
e
l.

A
lo

w
er

ri
v

e
r

eg
g

-t
ak

e
o

f
1

0
,0

0
0

,0
0

0
eg

g
s

w
it

h
tr

a
n

sf
e
r

o
f

eg
g

s
to

th
e

ch
an

n
el

w
as

p
la

n
n

ed
to

su
p

p
le

m
en

t
n

a
tu

ra
l

eg
g

d
e
p

o
si

ti
o

n
.

A
s

e
x

p
e
c
te

d
,

ch
an

n
el

fi
sh

w
ay

av
o

id
an

ce
w

as
a

p
ro

b
le

m
an

d
al

th
o

u
g

h
la

rg
e

nu
m

be
rs

o
f

a
d

u
lt

s
ac

cu
m

u
la

te
d

b
el

o
w

th
e

fe
n

c
e
,

m
o

st
m

ig
ra

te
d

u
p

ri
v

er
w

he
n

h
ig

h
fl

o
w

s
er

o
d

ed
a

ch
an

n
el

ar
o

u
n

d
th

e
fe

n
c
e
.

T
he

su
p

p
le

m
en

ta
ry

e
g

g
-t

a
k

e
w

as
a

fa
il

u
re

(o
n

ly
9

2
,0

0
0

eg
g

s
w

er
e

ta
k

en
)

d
u

e
to

lo
w

es
ca

p
em

en
t

an
d

fl
o

o
d

in
g

.
W

e
p

ro
je

c
te

d
(p

re
-s

ea
so

n
)

1
9

,0
0

0
,0

0
0

fr
y

w
ou

ld
b

e
p

ro
d

u
ce

d
in

th
e

ch
an

n
el

fr
om

a
2

5
,0

0
0

,0
0

0
eg

g
d

e
p

o
si

ti
o

n
(n

a
tu

ra
l

sp
aw

ni
ng

p
lu

s
eg

g
-t

ak
e)

an
d

6
,0

0
0

,0
0

0
fr

y
w

ou
ld

be
tr

a
n

sf
e
rr

e
d

to
re

a
ri

n
g

p
e
n

s.
In

fa
c
t,

eg
g

d
e
p

o
si

ti
o

n
w

as
v

er
y

lo
w

,
an

d
o

n
ly

4
,2

1
9

,0
0

0
fr

y
w

er
e

p
ro

d
u

ce
d

.
O

f
th

e
se

2
,7

7
2

,1
2

6
w

er
e

tr
a
n

sf
e
rr

e
d

to
re

a
r

in
g

p
en

s
an

d
re

ar
ed

w
it

h
fi

n
a
l

re
le

a
se

o
f

2
,7

4
6

,0
0

0
fe

d
fr

y
.

C
hu

m
re

a
ri

n
g

fa
c
il

it
ie

s
w

er
e

n
o

t
ex

pa
nd

ed
to

h
an

d
le

5
,0

0
0

,0
0

0

fe
d

fr
y

a
s

o
ri

g
in

a
ll

y
in

te
n

d
ed

as
a

re
su

lt
o

f
th

e
lo

w
eg

g
d

e
p

o
si

ti
o

n
.

(.
oJ \0



T
a
b

le
4

(c
o

n
t'

d
)

LO
O

N
C

R
EE

K
PA

G
E

1

N
O

.
R

E
L

E
A

SE
D

IN
C

O
M

PL
.

U
N

M
A

RK
R

E
L

E
A

SE
BR

O
O

D
"E

P
E

C
IE

S
'S

TO
C

K
S

IT
E

Y
EA

R
M

A
R

K

C
H

IN
N

IC
O

L
A

N
IC

O
L

A
R

81
A

D
0

2
2

4
1

5
C

H
IN

N
IC

O
L

A
N

IC
O

L
A

R
81

A
D

0
2

2
4

1
6

C
H

IN
B

O
N

A
PA

R
T

E
B

O
N

A
PA

R
T

R
81

A
D

0
2

2
4

1
7

C
H

IN
B

O
N

A
PA

R
TE

B
O

N
A

PA
R

T
R

81
A

D
0

2
2

4
1

8
C

H
IN

B
O

N
A

PA
R

TE
B

O
N

A
PA

R
T

R
81

N
O

N
EC

W
2

-
-

"
-

-
T

O
T

A
L

S
FU

R
C

H
IN

-
-

-
-

-
-

-

M
A

R
K

E
D

2
3

2
8

0
7

0
5

0
2

9
1

0
0

1
5

3
6

0 o

7
4

7
9

0

7
2

0
4

5
0

9
0

0
6

4
0

2
7

1
0

o
6

8
0

0 o o
6

5
0

0

1
3

3
0

0

TO
TJ

lL

2
4

0
0

0
1

4
3

0
0

3
0

0
0

0
1

6
0

0
0

6
5

0
0

9
0

8
0

0

S
IZ

E
(G

R
A

M
)

3
.3

1
.3

2
.7

2
.7

1
.0

R
E

L
E

A
SE

D
A

TE
ST

A
R

T
EN

D
D

D
-M

M
-Y

Y
D

D
-H

H
-¥

Y

2
6

-0
4

-8
2

3
lr

0
4

-8
2

2
6

-0
4

-8
2

3
0

-0
4

-8
2

2
6

-{
)4

-8
2

3
lr

0
4

-8
2

2
6

-0
4

-8
2

3
lr

0
4

-8
2

2
6

-0
4

-8
2

3
0

-0
4

-8
2

O
O

H
M

EN
TS

U
P

.N
IC

O
L

A
R

E
I.

.
L

O
W

.N
IC

O
L

A
R

E
L

.
U

P
.B

JN
A

P
.R

E
I.

•
L

O
W

.ID
N

A
P

.R
E

L
.

L
O

W
.ID

N
A

P
.R

E
L

.

L
O

Q
lj

C
R

Jl
:Z

J:

-
G

R
A

N
D

7
4

7
9

0
T

O
T

A
L

S
-

2
7

1
0

1
3

3
0

0
9

0
8

0
0

"'"o
A

ss
e
ss

m
e
n

t:
-
-
-

B
o

n
a
p

a
rt

e
an

d
N

ic
o

la
c
h

in
o

o
k

-
2

CW
T

re
le

a
s
e

g
ro

u
p

s
p

e
r

st
o

c
k

to
e
v

a
lu

a
te

u
p

p
e
r

an
d

lo
w

e
r

st
o

c
k

in
g

s
it

e
s

in
e
a
c
h

ri
v

e
r

sy
st

e
m

-
re

tu
rn

s
fr

o
m

6
5

0
0

u
n

m
ar

k
ed

B
o

n
a
p

a
rt

e
s
to

c
k

w
h

ic
h

w
e
re

to
o

sm
a
ll

to
ta

g
m

ay
b

e
e
s
ti

m
a
te

d
fr

o
m

re
la

ti
v

e
s
u

rv
iv

a
l

ra
te

s
o

f
CW

T
0

2
-2

4
-1

5
v

e
rs

u
s

0
2

-2
4

-1
7

an
d

0
2

-2
4

-1
8

a
p

p
li

e
d

to
CW

T
0

2
-2

4
-1

6
-

p
la

n
n

e
d

to
m

ar
k

3Q
,O

O
O

fi
s
h

p
e
r

CW
T

g
ro

u
p

b
u

t
in

a
d

e
q

u
a
te

n
u

m
b

er
o

f
fi

s
h

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s
:

N
o

.
J
u

v
e
n

il
e
s

S
p

e
c
ie

s

C
h

in
o

o
k

S
to

c
k

B
o

n
a
p

a
rt

e

N
ic

o
la

B
ro

o
d

Y
e
a
r

1
9

8
1

1
9

8
1

S
ta

g
e

a
t

R
e
le

a
se

F
ed

F
ry

F
ed

F
ry

T
a
rg

e
t

1
5

0
,0

0
0

R
e
le

a
se

d

5
2

,5
0

0

3
8

,3
0

0

C
h

in
o

o
k

:
T

a
rg

e
t

p
ro

d
u

c
ti

o
n

a
t

th
e

P
ro

v
in

c
ia

l
f
a
c
il

it
y

w
as

1
5

0
,0

0
0

fe
d

fr
y

re
le

a
s
e

o
f

B
o

n
a
p

a
rt

e
s
to

c
k

.
T

h
e

GW
G

a
g

re
e
d

to
su

p
p

le
m

e
n

ta
ti

o
n

o
f

th
e

e
g

g
-t

a
k

e
to

c
a
p

a
c
it

y
u

si
n

g
N

ic
o

la
"'\1

<:1
D

P.
ad

m
an

s
to

c
k

s
a
s

re
q

u
ir

e
d

w
it

h

re
tu

rn
o

f
th

e
s
e

s
to

c
k

s
to

th
e
ir

h
o

rn
es

tr
ea

m
a
t

th
e

ti
m

e
o

f
re

le
a
s
e
.

~



'.

T
a
b

le
'1

.
{

c
a
n

t
I
d

)

M
A

T
H

E
R

S
P

A
G

E
1

~

-
~

S
P

E
C

IE
S

S
T

O
C

K

R
E

L
E

A
S

E

S
IT

E

B
R

O
O

D

Y
E

A
R

M
A

R
K

M
A

R
K

E
D

N
O

.
R

E
L

E
A

S
E

D

IO
C

O
M

P
L

.
U

N
M

A
R

K
T

O
T

A
L

S
IZ

E
(G

R
A

H
)

R
E

L
E

A
S

E
D

A
T

E

S
T

A
R

T
E

N
D

D
D

-H
M

-Y
Y

D
D

-M
M

-Y
Y

C
D

M
r.

E
N

T
S

C
H

U
M

C
H

U
M

.

M
A

T
H

E
R

S

M
A

T
H

E
R

S

M
A

T
H

E
R

S

M
A

T
H

E
R

S

81 81
L

V
19

R
V

1
B

4
0

8
6

9
4

0
3

2
4

2
4

1
2

3
5

2
3

9
6

3
1

6
3

8
2

7
9

4
3

9
5

9
7

7
8

9
5

5
0

.7
2

.4
2

4
-0

5
-8

2
2

6
-0

5
-8

2
1

4
-0

5
-8

2
1

4
-0

5
-8

2
S

U
R

F
A

C
E

W
A

T
E

R

G
R

O
U

N
D

W
A

T
E

R

T
O

T
A

L
S

FO
R

Q
lU

M
-

8
1

1
9

3
2

7
6

4
4

3
4

5
9

5
5

1
8

5
5

2

M
A

T
H

E
R

S

-
-
G

R
A

N
D

8
1

1
9

3
T

O
T

A
L

S


2
7

6
4

43
45

.9
5

5
1

8
5

5
2

~

A
ss

es
sm

en
t:

-
2

m
ar

k
g

ro
u

p
s

to
e
v

a
lu

a
te

e
ff

e
c
t

o
f

g
ro

u
n

d
w

at
er

in
c
u

b
a
ti

o
n

an
d

re
a
ri

n
g

v
er

su
s

su
rI

a
c
e

w
at

er
in

c
u

b
a
ti

o
n

an
d

re
a
ri

n
g

on
p

o
st

-r
e
le

a
se

su
rv

iv
a
l

P
ro

d
u

ct
io

n
S

tr
a
te

g
ie

s:

S
p

e
c
ie

s
S

to
ck

B
ro

od
Y

ea
r

S
ta

g
e

a
t

R
el

ea
se

N
O

.
Ju

v
e
n

il
e
s

T
a
rg

e
t

.
R

el
ea

se
d

C
hu

m
M

at
h

er
s

1
9

8
1

F
ed

F
ry

3
2

0
,0

0
0

5
1

8
,5

5
2

C
hu

m
:

p
il

o
t

c
a
p

a
c
it

y
is

ap
p

ro
x

im
at

el
y

1
,0

0
0

,0
0

0
eg

g
s

b
u

t
p

ro
je

c
te

d
e
g

g
-t

a
k

e
w

as
o

n
ly

5
0

0
,0

0
0

d
u

e
to

lo
w

p
o

p
u

la
ti

o
n

le
v

e
l.

In
c
u

b
a
ti

o
n

an
d

re
a
ri

n
g

w
er

e
o

n
b

o
th

g
ro

u
n

d
an

d
su

rf
a
c
e

w
at

er
a
s

p
la

n
n

ed
b

u
t

m
o

st
fi

sh
w

er
e

o
n

su
rf

a
c
e

w
a
te

r.



T
a
b

le
4

(c
o

n
t'

d
)

..
..

.
-
.
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
,
-
-
-
-
-
~
~
-
-
~
~
-
-
-
-
=
_
:
:
:
1
j

S
P

E
C

IE
S

ST
O

C
K

R
E

L
E

A
SE

S
IT

E
B

R
O

O
D

Y
EA

R
M

A
RK

N
IT

IN
A

T

N
O

.
R

E
L

E
A

SE
D

M
A

RK
ED

IN
C

O
M

PL
.

U
N

M
A

RK
T

O
T

A
L

PA
G

E
1

R
E

L
E

A
SE

D
A

TE
S

IZ
E

ST
A

R
T

EN
D

(G
R

A
M

)
D

D
-M

M
-Y

Y
D

D
-M

M
-Y

Y
O

J
M

M
EN

T
S

C
H

IN
N

IT
IN

A
T

N
IT

IN
A

T
81

A
D

0
2

2
2

0
4

8
6

4
3

5
1

1
0

9
4

0
4

0
8

0
4

9
1

6
2

4
5

.3
1

3
-0

6
-8

2
19

O
{)

6-
82

-
T

O
T

A
L

S
fO

R
O

lI
N

-

-
--

-
-

-
--

-
-

-
-

-
--

-
-

-
--

-
-

-
C

H
D

t·
\

N
IT

IN
I\

T
N

IT
IN

II
T

81
L

V
20

CH
U

M
N

IT
IN

A
T

N
IT

IN
A

T
8

1
R

V
24

CH
U

M
N

IT
IN

A
T

N
IT

IN
A

T
81

A
D

L
V

23
CH

U
M

N
IT

IN
A

T
N

IT
IN

A
T

81
A

D
R

V
21

CH
U

M
N

IT
IN

A
T

N
IT

lN
A

T
81

N
O

N
E

FC
22

-
-

T
O

T
A

L
S

FU
R

O
lU

M
-

-
-

-
-

-

,..

-
-

-
--

-
-
--

-
-

-
-

-
-

-
-
--

-
-

-
-

-
-

-
-

-
-
--

-
-

-
-

-
-

-
8

6
4

3
5

1
1

0
9

4
0

4
0

8
0

4
9

1
6

2
4

-
-
--

-
-

-
--

--
-

-
-

-
-

-
--

-
--

--
--

--
-

-
-

7
2

0
9

2
1

0
2

5
6

7
4

7
4

6
1

6
8

2
0

5
7

8
1

.0
0

7
o

{
)4

-8
2

1
4

-0
4

-8
2

7
4

2
1

4
5

7
4

6
6

3
2

3
5

8
6

7
0

7
1

4
6

1
.4

2
5

-0
5

-8
2

2
5

-0
5

-8
2

7
4

3
0

5
1

0
5

3
2

2
2

9
4

7
8

2
3

0
4

8
3

6
1

.2
1

5
-0

5
-8

2
1

5
-0

5
-8

2
7

1
3

2
7

1
0

3
2

6
7

6
7

5
2

5
6

8
3

9
8

8
4

0
.7

1
5

-0
4

-8
2

1
5

-0
4

-8
2

0
0

4
5

0
6

0
8

8
4

5
0

6
0

8
8

1
.1

0
6

-0
5

-8
2

0
6

-0
5

-8
2

R
EL

U
N

R
E

P.

-
-

-
-

-
-

-
-

-
-

-
--

-
--

-
-
--

-
-

-
2

9
1

9
3

8
3

6
8

4
2

6
8

8
2

9
1

0
2

7
1

7
8

5
3

2

-
-

-
-
--

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
--

-
-

-
-

-
-

-

-
-

G
R

A
N

D
T

O
T

A
L

S
-

-
-

-
-

-
-

-
-

-
3

7
8

3
7

3
4

7
9

3
2

7
2

8
6

9
9

0
2

7
6

7
0

1
5

6
.... I\

J



./

1l.
.)

N
IT

IN
A

T

A
ss

es
sm

en
t:

ch
in

o
o

k
-

si
n

g
le

CW
T

g
ro

u
p

to
d

et
er

m
in

e
su

rv
iv

a
l

to
c
a
tc

h
an

d
es

ca
p

em
en

t
ch

w
n

-
p

la
n

n
ed

to
re

le
a
se

fi
sh

o
f

si
m

il
a
r

si
z
e

on
fo

u
r

d
if

fe
re

n
t

d
a
te

s
to

e
v

a
lu

a
te

e
ff

e
c
t

o
f

ti
m

e
o

f
re

le
a
se

on
su

rv
iv

a
l

-
d

a
te

s
fo

r
re

le
a
se

se
le

c
te

d
to

en
co

m
pa

ss
w

il
d

fr
y

ti
m

in
g

p
ea

k
-

st
u

d
y

d
is

ru
p

te
d

d
u

e
to

w
at

er
su

p
p

ly
fa

il
u

re
w

hi
ch

n
e
c
e
ss

it
a
te

d
p

re
m

at
u

re
re

le
a
se

o
f

re
le

a
se

g
ro

u
p

2
-

un
m

ar
ke

d,
u

n
re

p
re

se
n

te
d

re
le

a
se

g
ro

u
p

su
rv

iv
a
l

w
il

l.
b

e
e
st

im
a
te

d
fr

om
su

rv
iv

a
l

o
f

m
os

t
si

m
il

a
r

m
ar

ke
d

re
le

a
se

g
ro

u
p

,

P
ro

d
u

ct
io

n
S
t
r
a
t
e
~
:

S
ta

g
e

a
t

N
o.

Ju
v

e
n

il
e
s

S
p

ec
ie

s
S

to
ck

B
ro

od
Y

ea
r

R
el

ea
se

T
ar

g
et

R
el

ea
se

d

C
hi

no
ok

N
it

in
a
t

19
81

sm
o

lt
3

6
0

,0
0

0
4

9
1

,6
2

4

C
hu

m
N

it
in

a
t

19
81

F
ed

F
ry

7
,2

0
0

,0
0

0
2

7
,1

7
8

,5
3

2
".

,
w

C
h

in
o

o
k

:
c
a
p

a
c
it

y
is

1
,5

0
0

,0
0

0
eg

g
s

b
u

t
an

eg
g

-t
ak

e
o

f
5

0
0

,0
0

0
w

as
p

ro
je

c
te

d
b

as
ed

on
lo

w
es

ca
p

em
en

t
le

v
e
ls

.
P

ro
d

u
ct

io
n

s
li

g
h

tl
y

ex
ce

ed
ed

e
x

p
e
c
ta

ti
o

n
s.

C
hu

m
:

H
at

ch
er

y
c
a
p

a
c
it

y
is

2
8

,0
0

0
,0

0
0

eg
g

s
(2

0
,1

6
0

,0
0

0
fe

d
fr

y
)

b
u

t
e
g

g
-t

a
k

e
w

as
sl

ig
h

tl
y

g
re

a
te

r
th

an
d

e
si

g
n

c
a
p

a
c
it

y
(2

9
,5

2
2

,0
0

0
)

an
d

su
rv

iv
a
l

to
re

le
a
se

w
as

ex
tr

em
el

y
h

ig
h

w
it

h
th

e
re

su
lt

a
n

t
re

le
a
se

o
f

o
v

er
2

7
,0

0
0

,0
0

0
ju

v
e
n

il
e
s

T
h

is
is

th
e

la
rg

e
st

si
n

g
le

ca
n

ad
ia

n
h

a
tc

h
e
ry

re
le

a
se

in
h

is
to

ry
.

W
e

ex
p

ec
te

d
,

in
c
o

rr
e
c
tl

y
,

th
a
t

p
l:

o
d

u
ct

io
n

w
ou

ld
b

e
li

m
it

e
d

by
b

ro
o

d
st

o
c
k

a
v

a
il

a
b

il
it

y
.

C
N

er
-e

ap
ac

it
y

re
a
ri

n
g

p
o

p
u

la
ti

o
n

s
w

er
e

to
b

e
m

an
ag

ed
th

ro
u

g
h

se
q

u
e
n

ti
a
l

re
le

a
se

s
an

d
th

is
w

as
d

o
n

e,
b

u
t

th
e

re
le

a
se

sc
h

ed
u

le
w

as
d

is
ru

p
te

d
d

u
e

to
a

m
aj

o
r

w
at

er
su

p
p

ly
fa

il
u

re
.



T
a
b

le
4

(c
o

n
t'

d
)

P
A

L
L

A
N

T
C

R
E

E
K

P
A

G
E

1

R
E

L
E

A
S

E
D

A
T

E
R

E
L

E
A

S
E

B
R

O
O

D
N

O
.

R
E

LE
A

S
E

D
S

IZ
E

S
T

A
R

T
E

N
D

S
P

E
C

IE
S

S
TO

C
K

S
IT

E
Y

E
A

R
H

A
R

K
H

A
R

K
E

D
IN

C
O

M
P

L
.

U
N

M
A

R
K

T
O

T
A

L
(G

R
A

M
)

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

C
O

M
M

E
N

TS

C
H

U
M

P
A

L
L

A
N

T
D

E
E

R
B

A
Y

81
A

D
0

2
2

1
4

4
3

0
2

8
6

3
0

7
3

6
2

6
6

9
3

9
3

2
6

2
2

.9
0

5
-0

5
-8

2
0

5
-0

5
-8

2
..

..
..

..
..

..
..

.
C

H
U

M
P

A
L

L
A

N
T

D
E

E
R

B
A

Y
81

A
D

0
2

2
1

4
6

2
4

5
2

1
1

2
9

6
3

7
1

8
3

2
3

9
7

6
4

9
2

.9
1

3
-0

5
-8

2
1

3
-0

5
-8

2
·.

..
..

..
..

..
..

.
C

H
U

M
P

A
L

L
A

N
T

D
E

E
R

B
A

Y
81

A
D

0
2

2
1

4
8

6
1

1
2

3
2

5
0

6
4

3
7

2
.9

1
3

-0
5

-8
2

1
3

-0
5

-8
2

..
..

..
..

..
..

..
.

C
H

U
M

P
A

L
L

A
N

T
D

E
E

R
B

A
Y

81
N

O
N

E
37

0
0

1
6

4
8

1
2

2
1

6
4

8
1

2
2

1
.1

0
5

-0
5

-8
2

0
5

-0
5

-8
2

..
..

..
..

..
..

..
.

C
H

U
M

P
A

L
L

A
N

T
D

E
E

R
B

A
Y

81
N

O
N

E
38

0
0

8
0

7
2

3
5

8
0

7
2

3
5

1
.1

1
2

-0
5

-8
2

1
2

-0
5

-8
2

..
..

..
..

..
..

..
.

C
H

U
M

P
A

L
L

A
N

T
D

E
E

R
B

A
Y

81
N

O
N

E
39

0
0

4
0

3
0

5
8

4
0

3
0

5
8

1
.0

2
1

-0
4

-8
2

2
1

-0
4

-8
2

0
•
•
•
•
•
•
•
•
•
•
•
•
•
•

C
H

U
M

P
A

L
L

A
N

T
D

E
E

R
B

A
Y

81
N

O
N

E
40

0
0

1
3

5
0

3
7

1
1

3
5

0
3

7
1

0
.7

1
3

-0
5

-8
2

1
3

-0
5

-8
2

•
•
•
•
•
•

II
•
•
•
•
•
•
•
•

C
H

U
M

P
A

L
L

A
N

T
D

E
E

R
B

A
Y

81
N

O
N

E
41

0
0

8
1

1
7

1
2

8
1

1
7

1
2

1
.0

1
4

-0
4

-8
2

1
4

-0
4

-8
2

·..
...

...
...

...
C

lIU
M

P
A

L
L

A
N

T
D

E
E

R
B

A
Y

81
H

O
N

E
42

0
0

5
8

8
0

7
4

5
8

8
0

7
4

1
.8

2
5

-0
4

-8
2

2
5

-0
4

-8
2

..
..

..
..

..
..

..
.

C
H

U
M

P
A

L
L

A
N

T
D

E
E

R
B

A
Y

8
1

N
O

N
E

43
0

0
8

0
1

4
6

9
8

0
1

4
6

9
1

.1
2

9
-0

4
-8

2
2

9
-0

4
-8

2
..

..
..

..
..

..
..

..

-
-

-
-

-
T

O
T

A
L

S
FO

R
C

H
U

M
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
6

0
9

1
9

1
9

2
8

7
1

4
4

5
4

2
7

2
0

7
3

8
9

-
-

-
-

-
-

--
-
--

--
-

--
-

--
-

-
--

--
-

--
-

-
-
--

-
-

--
--

-
-

--
-

-
--

-
-

--
--

-
C

O
H

O
P

A
L

I.
A

N
T

M
O

S
Q

U
IT

O
81

A
D

0
2

2
4

0
2

3
1

2
8

2
5

5
7

3
6

1
8

4
6

8
0

2
3

4
.9

2
4

-0
6

-8
2

2
6

-0
6

-8
2

M
O

S
Q

.lJ
C

.R
E

L
.

C
O

H
O

P
A

L
L

A
N

T
M

O
S

Q
U

IT
O

81
N

O
N

E
44

0
0

3
2

6
8

9
3

2
6

8
9

2
.9

2
2

-0
6

-8
2

2
4

-0
6

-8
2

M
O

S
Q

.C
R

.R
E

L
•

C
O

H
O

P
A

L
L

A
N

T
P

A
L

L
A

N
T

81
N

O
N

E
4

5
0

0
4

5
5

7
1

4
5

5
7

1
3

.5
2

5
-0

6
-8

2
2

7
-0

6
-8

2
H

A
T

C
H

R
Y

R
E

L
E

A
S

E
~

C
O

H
O

P
A

L
L

A
N

T
P

A
L

L
A

N
T

81
N

O
N

E
4

6
0

0
4

6
5

7
4

4
6

5
7

4
3

.2
2

1
-0

6
-8

2
2

5
-0

6
-8

2
U

P
.P

t.
L

L
A

N
T

R
E

L
.

0$
00

-
-

-
-

-
T

O
T

A
L

S
FO

R
C

O
H

O
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
3

1
2

8
2

5
5

7
1

6
1

0
1

8
1

9
2

8
5

7

--
--

-
S

T
H

D
P

A
L

L
A

N
T

P
A

L
L

A
N

T
81

R
H

A
X

2
5

4
1

7
1

0
9

5
7

5
1

2
8

1
.7

2
2

-0
7

-8
2

2
3

-0
7

-8
2

..
..

..
..

..
..

..
.

T
O

T
A

L
S

FO
R

S
TH

D
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

4
1

7
1

0
9

5
7

5
1

2
8

-
-

-
--

--
--

--
-
--

-
--

--
-

-
-

-
-

-
-
--

--
-
--

--
--

--
-

-
--

-
-
--

--
-

-
--

--
--

--
-

-

--
"

.'

-
-

-
-

-
-

-
-

-
G

R
A

N
.D

T
O

T
A

L
S

-
-

-
-

-
-

-
-

-
-

-
-

-
-

9
6

3
7

2
J
'

2
4

8
5

7
3

0
6

5
1

7
7

4
0

5
3

7
4



" T
ab

le
4

(c
o

n
t'

d
.)

.P
A

L
L

A
N

T
C

R
K

R
K

~

A
ss

es
sm

en
t:

ch
um

co
h

o

-
p

la
n

n
ed

to
re

le
a
se

3
CW

T
g

ro
u

p
s

ea
ch

4
0

,0
0

0
ta

g
s

on
3

d
if

fe
re

n
t

d
a
te

s
se

le
c
te

d
to

en
co

m
p

as
s

w
il

d
fr

y
ti

m
in

g
p

ea
k

to
e
v

a
lu

a
te

th
e

e
ff

e
c
t

o
f

re
le

a
se

d
a
te

on
su

rv
iv

a
l

-
st

u
d

y
d

is
ru

p
te

d
d

u
e

to
sl

o
w

fr
y

g
ro

w
th

w
hi

ch
re

d
u

ce
d

ti
m

e
a
v

a
il

a
b

le
to

ta
g

fi
sh

p
ri

o
r

to
sp

e
c
if

ie
d

re
le

a
se

d
a
te

s

-
c
o

n
tr

ib
u

ti
o

n
o

f
u

n
m

ar
k

ed
,

u
n

re
p

re
se

n
te

d
re

le
a
se

g
~
o
u
p
s

w
il

l
be

e
st

im
a
te

d
b

as
ed

on
su

rv
iv

a
l

o
f

m
ar

ke
d

re
le

a
se

g
ro

u
p

s'
to

ta
l

es
ca

p
em

en
t,

an
d

ac
cu

m
u

la
te

d
o

b
se

rv
a
ti

o
n

s
fr

om
P

a
ll

a
n

t
an

d
o

th
e
r

p
ro

je
c
ts

o
n

th
e

re
la

ti
v

e
su

rv
iv

a
l

o
f

fi
sh

re
le

a
se

d
a
t

-d
if

fe
re

n
t

si
z
e
s

an
d

d
a
te

s
-

p
la

n
n

ed
to

re
le

a
se

2
CW

T
g

ro
u

p
s

ea
ch

4
0

,0
0

0
m

ar
k

s
to

e
v

a
lu

a
te

e
ff

e
c
t

o
f

re
le

a
se

a
re

a
s

o
n

su
rv

iv
a
l

b
u

t
m

ar
k

in
g

w
as

d
is

ru
p

te
d

d
u

e
to

h
ig

h
w

at
er

te
m

p
e
ra

tu
re

s
-

su
rv

iv
a
l

o
f

u
n

m
ar

k
ed

,
u

n
re

p
re

se
n

te
d

g
ro

u
p

s
w

il
l

b
e

e
st

im
a
te

d
b

as
ed

on
to

ta
l

es
ca

p
em

en
t

an
d

o
b

se
rv

ed

su
rv

iv
a
l

fo
r

p
re

v
io

u
s

re
le

a
se

s
re

la
ti

v
e

to
re

le
a
se

s
it

e
s

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s:

.S
p

ec
ie

s

C
hu

m

C
oh

o

C
hu

m
:

C
o

h
o

:

S
ta

g
e

a
t

N
o.

Ju
v

e
n

il
e
s

S
to

ck
B

ro
o

d
Y

ea
r

R
el

ea
se

T
~
r
g
e
t

R
el

ea
se

d

P
a
ll

a
n

t
19

B
1

F
ed

F
ry

1
,4

4
0

,0
0

0
7

,2
0

7
,3

8
9

P
a
ll

a
n

t
19

81
F

ed
F

ry
2

1
6

,0
0

0
1

9
2

,8
5

7
.. U

1

P
la

n
w

as
to

ta
k

e
a
s

m
an

y
a
s

p
o

ss
ib

le
to

7
,0

0
0

,0
0

0
eg

g
s

b
u

t
a

s
h

o
rt

fa
ll

w
as

e
x

p
e
c
te

d
(2

,0
0

0
,0

0
0

e
g

g
-t

a
k

e
)

d
u

e
to

lo
w

es
ca

p
em

en
t.

P
ro

d
u

c
ti

o
n

ex
ce

ed
ed

e
x

p
e
c
ta

ti
o

n
s.

F
ed

fr
y

p
la

n
ts

w
er

e
in

te
n

d
ed

to
u

ti
li

z
e

u
p

p
er

P
a
ll

a
n

t
an

d
M

o
sq

u
it

o
L

ak
e

h
a
b

it
a
t.

A
bo

ut
25

%
o

f
th

e
fr

y

w
er

e
re

le
a
se

d
fr

om
th

e
h

a
tc

h
e
ry

d
u

e
to

si
g

n
s

o
f

h
ig

h
te

m
p

e
ra

tu
re

s
tr

e
s
s

in
th

e
la

k
e
-p

la
n

te
d

p
o

p
u

la
ti

o
n

an
d

b
ec

au
se

w
e

w
is

h
ed

to
se

ed
th

e
lo

w
er

ri
v

e
r.



T
a
b

le
4

(c
o

n
t'

d
) R

E
L

E
A

S
E

B
R

O
O

D
g

p
E

C
IE

S
S

T
O

C
K

S
IT

E
Y

E
A

R
M

A
R

K

C
H

IN
S

L
IM

S
L

IM
C

R
81

A
D

0
2

2
3

1
7

C
H

IN
S

L
IM

S
L
H
~

C
R

8
1

A
D

0
2

2
3

1
8

O
lI

N
B

O
W

R
O

N
B

O
W

R
O

N
R

8
1

A
D

0
2

2
3

1
9

an
N

B
O

W
R

O
N

B
O

W
R

O
N

R
81

A
D

0
2

2
3

2
0

-
T

O
T

A
L

S
FO

R
C

H
IN

-

P
E

N
N

Y
P

A
G

E
1

R
E

L
E

A
S

E
D

A
T

E
N

O
.

R
E

LE
A

S
E

D
S

IZ
E

S
T

A
R

T
E

N
D

M
A

R
K

E
D

IO
C

O
H

P
L

.
U

N
M

A
R

K
TO

TA
L

(G
R

A
M

)
D

D
-H

M
-Y

Y
D

D
-M

M
-Y

Y
m

M
m

N
T

S

2
6

2
8

7
1

5
3

0
3

5
2

4
3

1
3

4
1

1
.6

2
9

-0
7

-8
2

2
9

-0
7

-8
2

N
O

H
O

L
D

IN
G

:l
6

5
3

3
6

8
0

8
5

0
4

3
5

7
1

7
1

.3
2

9
-0

7
-8

2
2

9
-0

7
-8

2
7

D
A

Y
S

H
O

L
D

IN
G

3
4

0
1

7
1

2
3

4
5

3
0

2
4

0
5

5
3

1
.2

2
3

-0
7

-8
2

2
3

-0
7

-8
2

7
D

A
Y

S
H

O
L

D
IN

G
3

1
8

5
1

4
8

5
1

1
5

4
6

4
3

8
8

2
1

.2
2

3
-0

7
-8

2
2

3
-0

7
-8

2
N

O
H

O
L

D
IN

G

-
-

-
-

-
-

-
-
-

1
1

8
6

8
8

3
9

2
9

2
8

8
7

6
1

5
1

4
9

3

-
-

-
-

-
-

-
-

-
G

R
A

N
D

1
1

8
6

8
8

T
O

T
A

L
S

-
3

9
2

9
2

8
8

7
6

1
5

1
4

9
3

-
-

-
--

-
-

-
-

P
E

N
N

Y
..

.
0

\

A
ss

e
ss

m
e
n

t:
S

li
m

an
d

B
o

w
ro

n
c
h

in
o

o
k

-
2

CW
T

g
ro

u
p

s
p

e
r

st
o

c
k

to
e
v

a
lu

a
te

e
ff

e
c
t

o
f

h
o

ld
in

g
(5

-7
d

a
y

s)
v

e
rs

u
s

n
o

h
o

ld
in

g
a
t

ti
m

e
o

f
re

le
a
s
e

in
h

o
m

es
tr

ea
m

o
n

s
u

rv
iv

a
l

an
d

h
o

m
in

g

P
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s
:

S
ta

g
e

a
t

N
o

.
J
u

v
e
n

il
e
s

S
p

e
c
ie

s
S

to
c
k

B
ro

o
d

Y
ea

r
R

e
le

a
se

T
a
rg

e
t

R
e
le

a
se

d

C
h

in
o

o
k

S
li

m
1

9
8

1
F

ed
F

ry
7

2
,0

0
0

6
7

,0
5

8

B
o

w
ro

n
19

81
F

ed
F

ry
7

2
,0

0
0

8
4

,4
3

5

C
h

in
o

o
k

:
'I

b
is

p
il

o
t

p
ro

g
ra

m
to

e
v

a
lu

a
te

fi
s
h

c
u

lt
u

re
su

c
c
e
ss

u
si

n
g

c
o

ld
W

ah
l,"

s
u

p
p

li
e
s
,

w
as

ex
p

an
d

ed
in

1
9

8
1

.

O
ri

g
in

a
l

p
la

n
s

w
er

e
to

p
ro

d
u

c
e

lb
rp

y
an

d
~
D
r
k
i
l
l

c
h

in
o

o
k

a
t

P
e
n

n
y

,
an

d
B
o
~
r
o
n

an
d

S
li

m
c
h
i
n
O
?
~

a
t

Q
u

e
sn

e
l

h
a
tc

h
e
ry

.
H

o
w

ev
er

,
b

e
c
a
u

se
o

f
c
o

n
s
tr

a
in

ts
a
t

Q
u

e
sn

e
l

h
a
tc

h
e
ry

an
d

th
e

",
;.

:c
cs

si
v

e
c
o

s
ts

a
s
s
o

c
ia

te
d

w
it

h

o
b

ta
in

in
g

T
o

rp
y

an
d

l-
b

rk
il

l
b

ro
o

d
st

o
c
k

,
p

la
n

s
w

er
e

am
en

d
ed

to
p

ro
d

u
c
e

S
l

im
.'

ld
B

o
w

ro
n

c
h

in
o

o
k

a
t

P
e
n

n
y

.

,"



tq
"-

T
a
b

le
4

(c
o

n
t'

d
)

PI
N

K
l1

l'
C

R
EE

K
PA

G
E

1

~

o
9

9
7

0
0

0
0

0
9

9
7

0
0

0
0

0

o
5

7
7

0
0

0
0

0
5

7
7

0
0

0
0

0
o

4
2

0
0

0
0

0
0

4
2

0
0

0
0

0
0

R
E

L
E

A
SE

BR
O

O
D

S
P

E
C

IE
S

ST
O

C
K

S
IT

E
Y

EA
R

M
AR

K

SO
C

K
PI

N
K

U
T

PI
N

K
U

T
0

1
.

81
N

O
N

ES
9

SO
C

K
PI

N
K

U
T

PI
N

K
U

T
CR

81
NO

NE
1>

O

-
-

-
-

-
T

O
T

A
L

S
FO

R
SO

C
K

-
-

-
-

-
-

-
-

-
-

-

M
A

RK
ED

o o o

N
O

.
R

EL
EA

SE
D

IN
C

O
M

PL
.

U
N

M
A

RK
T

O
T

A
L

S
IZ

E
(G

R
A

H
)

0
.1

0
.1

R
E

L
E

A
SE

D
A

TE
ST

A
R

T
EN

D
D

D
-H

H
-Y

Y
D

D
-H

H
-Y

Y

1
5

-0
4

-8
2

0
7

-0
6

-8
2

1
5

-0
4

-8
2

0
7

-0
6

-8
2

aJ
H

!£
N

1'
S

..
..

..
..

..
..

..
..

G
R

A
N

D
o

T
O

T
A

L
S

-
-

-
-


o

9
9

7
0

0
0

0
0

9
9

7
0

0
0

0
0

P
IN

n
lT
~

A
ss

e
ss

m
e
n

t:
so

c
k

e
y

e
-

p
ro

je
c
t

c
o

n
tr

ib
u

ti
o

n
to

c
a
tc

h
w

il
l

b
e

e
st

im
a
te

d
b

a
se

d
o

n
e
sc

a
p

e
m

e
n

t
c
o

u
n

ts
,

st
o

c
k

ti
m

in
g

d
a
ta

an
d

to
ta

l
S

k
e
e
n

a
c
a
tc

h

p
ro

d
u

c
ti

o
n

'S
tr

a
te

g
ie

s
:

~ -.
.I

S
p

e
c
ie

s
S

to
c
k

S
o

ck
ey

e
P

in
k

u
t

S
ta

g
e

a
t

N
o

.
J
u

v
e
n

il
e
s

B
ro

o
d

Y
ea

r
R

e
le

a
se

T
a
rg

e
t

R
e
le

a
se

d

19
81

F
ry

C
h

a
n

n
e
l

4
5

,0
0

0
,0

0
0

5
7

,7
0

0
,0

0
0

R
iv

e
r

3
,0

0
0

,0
0

0
2

0
,4

0
0

,0
0

0

U
p

p
er

ri
v

e
r

-
2

1
,6

0
0

,0
0

0

S
o

c
k

e
y

e
:

T
a
rg

e
ts

a
re

b
a
se

d
o

n
a
v

a
il

a
b

le
sp

aw
n

in
g

a
re

a
an

d
e
x

p
e
c
te

d
e
g

g
-t

o
-f

ry
s
u

rv
iv

a
l.

I!l
:Jg

d
e
p

o
s
it

io
n

in
th

e

c
h

a
n

n
e
l

w
as

le
s
s

th
a
n

c
a
p

a
c
it

y
(6

9
,6

0
0

,0
0

0
v

e
rs

u
s

9
0

,0
0

0
,0

0
0

)
b

u
t

s
u

rv
iv

a
l

w
as

e
x

c
e
p

ti
o

n
a
ll

y
h

ig
h

(8
2

.9
%

)
•

O
ll

e
r-

e
sc

a
p

e
m

e
n

t
to

p
in

k
u

t
C

re
ek

re
s
u

lt
e
d

in
v

e
ry

h
ig

h
eg

g
d

e
p

o
s
it

io
n

(8
1

,8
0

0
,0

0
0

v
e
rs

u
s

·2
7

,0
0

0
,0

0
0

o
p

ti
m

u
m

)
b

u
t

s
u

rv
iv

a
l

to
fr

y
w

as
g

o
o

d
(2

4
.9

%
).

'!
b

e
a
b

o
v

e
p

ro
d

u
c
ti

o
n

an
d

s
u

rv
iv

a
l

e
s
ti

m
a
te

s
fo

r
th

e
c
re

e
k

a
re

c
o

m
p

li
c
a
te

d
b

y
tr

a
n

s
p

o
rt

o
f

so
c
k

e
y

e
a
d

u
lt

s
to

th
e

ri
v

e
r

a
b

o
v

e
th

e
f
a
ll

s
,

w
h

er
e

th
e
y

sp
a
w

n
e
d

.
W

e
p

la
n

n
e
d

to
a
ir

li
f
t

5
0

,0
0

0
a
d

u
lt

s
if

e
sc

a
p

e
m

e
n

t
w

as
e
x

c
e
s
s
iv

e
I

in
fa

c
t

w
e

tr
a
n

s
fe

rr
e
d

9
1

,0
0

0

a
d

u
lt

s
.

R
e
s
u

lt
a
n

t
fr

y
m

ix
ed

w
it

h
th

e
lo

w
e
r

ri
v

e
r

fr
y

a
b

o
v

e
th

e
c
o

u
n

ti
n

g
fe

n
c
e
.

I
t

w
as

as
su

m
ed

s
u

rv
iv

a
l

d
u

ri
n

g
in

c
u

b
a
ti

o
n

w
as

e
q

u
a
l

a
b

o
v

e
an

d
b

e
lo

w
th

e
f
a
ll

s
.



T
a
b

le
4

(c
o

n
t'

d
)

P
U

N
T

L
E

D
G

E
R

IV
E

R
P

A
G

E
1

R
E

L
E

A
S

E
D

A
T

E

R
E

L
E

A
S

E
B

R
O

O
D

N
O

.
R

E
LE

A
S

E
D

S
IZ

E
S

T
A

R
T

E
N

D

S
P

E
C

IE
S

S
T

O
C

K
S

IT
E

Y
E

A
R

M
A

R
K

M
A

R
K

E
D

IO
C

O
M

P
L

.
U

N
M

A
R

K
T

O
T

A
L

(G
R

A
M

)
D

D
-M

M
-Y

Y
D

D
-M

M
-Y

Y
C

D
M

!€
N

T
S

"C
H

IN
'
p
i
J
N
~
F
A
L
L

P
U

N
T

L
E

D
G

E
8

1
A

D
0

2
2

2
6

3
4

2
1

0
0

2
7

5
2

2
2

1
8

6
4

5
9

3
4

.6
1

5
-0

6
-8

2
1

5
-0

6
-8

2
L

A
T

E
R

E
L

E
A

S
E

an
N

P
U
N
~
F
A
L
L

P
U

N
T

L
E

D
G

E
81

A
D

0
2

2
3

0
1

4
1

9
5

2
3

3
8

0
4

2
2

9
0

4
.0

0
1

-0
6

-8
2

0
1

-0
6

-8
2

E
A

R
L

Y
R

E
L

E
A

S
E

C
H

IN
P
U
N
~
S
U
M
M
E
R

P
U

N
T

L
E

D
G

E
81

A
D

0
2

2
3

0
2

5
0

3
8

3
1

2
1

1
1

4
8

4
1

2
2

0
0

0
0

6
6

.3
1

4
0

-0
6

-8
2

1
4

0
-0

6
-8

2
..

..
..

..
..

..
..

.
-

-
T

O
T

A
L

S
FO

R
C

H
IN

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

1
3

4
4

3
5

1
8

2
4

1
7

0
6

3
0

3
0

6
8

8
9

-
-

-
-

-
-

-
-

-
-

-
-

-
--

-
-

-
-

-
-

-
-

--
-

-
-

--
-

--
-

--
-

-
-

-
-

-
-

-
C

H
U

M
P

U
N

T
L

E
D

G
E

P
U

N
T

L
E

D
G

E
81

A
D

0
2

2
2

5
2

3
7

2
7

8
5

6
8

6
4

9
1

6
9

6
8

7
0

1
5

0
.6

3
0

-0
4

0
-8

2
3

0
-0

4
-8

2
E

A
R

L
Y

R
E

L
E

A
S

E

C
H

U
M

P
U

N
T

L
E

D
G

E
P

U
N

T
L

E
D

G
E

81
A

D
0

2
2

2
5

3
3

4
8

8
5

6
0

3
6

9
9

5
4

8
7

3
5

0
3

6
1

.0
1

2
-0

5
-8

2
1

2
-0

5
-8

2
M

ID
R

E
L

E
A

S
E

C
IlU

I-
l

P
U

N
T

L
E

D
G

E
P

U
N

T
L

E
D

G
E

81
A

D
0

2
2

2
5

4
3

6
1

1
5

0
8

6
5

2
2

5
9

0
1

3
4

1
0

.9
2

8
-0

5
-8

2
2

8
-0

5
-8

2
L

A
T

E
R

E
L

E
A

S
E

C
H

U
M

P
H

N
T

L
E

D
G

E
P

U
N

T
L

E
D

G
E

81
N

O
N

E
C

C
2

0
0

4
5

6
8

6
4

5
6

8
6

0
.8

0
5

-0
6

-8
2

0
5

-0
6

-8
2

E
X

P
.S

U
B

S
T

R
.G

R
P

.

T
O

T
A

L
S

fO
R

C
H

U
M

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

1
0

8
2

7
9

1
1

7
1

2
2

5
9

6
2

8
2

3
6

9
0

7
8

-
-

-
-

-
-

--
-

-
-

-
-

-
-

-
--

-
-

-
-

-
-

-
-

-
--

--
-

--
-

-
-

--
-

-
-

-
-

C
O

H
O

P
U

N
T

L
E

D
G

E
P

U
N

T
L

E
D

G
E

8
0

A
D

0
2

2
2

3
5

2
0

8
0

2
7

3
2

3
0

3
0

2
1

3
2

4
5

5
5

2
1

.4
0

7
-{

)
5

-8
2

0
7

-0
5

-8
2

L
T

.S
P

W
N

.P
R

O
G

N
Y

C
O

H
O

P
U

N
T

L
E

D
G

E
P

U
N

T
L

E
D

G
E

8
0

A
D

0
2

2
2

3
6

1
8

8
3

5
1

2
0

2
3

2
1

6
7

5
3

4
1

7
1

2
2

0
.2

0
7

-0
5

-8
2

0
7

-0
5

-8
2

M
ID

.S
P

W
N

.P
R

O
G

N
Y

eo
0

2
2

2
3

7
1

7
6

9
4

1
6

6
5

3
1

5
6

3
5

3
3

4
9

9
4

1
8

.9
0

6
-0

5
-8

2
0

6
-0

5
-8

2
~

C
O

H
O

P
U

N
T

L
E

D
G

E
P

U
N

T
L

E
D

G
E

A
D

E
A

R
.S

P
W

N
.P

R
O

G
N

Y
co

C
O

H
O

P
U

N
T

L
E

D
G

E
C

R
U

IC
K

S
H

A
N

K
81

A
D

0
2

2
3

6
2

3
0

0
3

4
0

4
5

9
3

7
4

4
9

7
4

0
8

2
.5

0
8

-0
6

-8
2

1
5

-0
6

-8
2

F
E

D
F

R
Y

R
E

L
E

A
S

E

C
O

H
O

P
IJ

N
T

L
E

D
G

E
C

O
M

O
X

L
A

K
E

81
A

D
0

2
2

3
6

3
3

3
5

4
1

3
3

9
1

6
2

7
8

6
8

1
6

6
1

7
4

8
2

.5
1

5
-0

6
-8

2
2

1
-0

6
-8

2
FE

D
F

R
Y

R
E

L
E

A
S

E

C
O

H
O

P
U

N
n

.E
D

G
E

U
P

R
.P

U
N

T
.

81
A

D
0

2
2

4
0

1
3

4
7

5
9

'5
1

4
2

3
7

8
7

4
5

8
8

9
7

2
.5

1
8

-0
6

-8
2

2
5

-0
6

-8
2

FE
D

F
R

Y
R

E
L

E
l\

S
E

C
O

H
O

P
U

N
T

L
E

D
G

E
U

P
R

.P
U

N
T

.
81

N
O

N
E

3
4

0
0

1
2

2
1

3
4

1
2

2
1

3
4

2
.5

1
3

-0
6

-8
2

2
0

-0
6

-8
2

FE
D

F
R

Y
R

E
L

E
l\

S
E

C
O

H
O

P
U

N
T

L
E

D
G

E
B

E
V

l\
N

C
R

81
N

O
N

E
3

5
0

0
2

0
5

1
0

2
0

5
1

0
2

.5
1

5
-0

6
-8

2
1

5
-0

6
-8

2
FE

D
F

R
Y

R
E

L
E

l\
S

E

-
T

O
T

l\
L

S
fO

R
C

O
H

O
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

1
6

3
6

6
5

4
2

8
9

3
5

9
4

0
0

4
3

7
6

1
9

5
8

-
-

-
-

-
-

-
-

-
-

--
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
--

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

.
.

P
IN

K
T

S
O

L
U

M
T

S
O

LU
M

81
A

D
L

V
C

C
l

5
9

5
2

9
5

6
2

5
3

8
7

9
9

5
9

8
8

9
0

0
.2

1
4

0
-0

3
-8

2
1

4
-0

4
-8

2
F

R
Y

R
E

L
E

A
S

E

P
IN

K
T

S
O

L
liM

C
O

M
O

X
B

A
Y

81
A

D
R

V
C

C
l

2
6

8
0

0
2

8
1

3
0

2
9

6
1

3
0

.6
1

8
-0

5
-8

2
1

8
-0

5
-8

2
E

S
W

A
R

Y
R

E
A

R
H

J

P
IN

K
T

S
O

L
U

M
C

O
M

Q
X

B
A

Y
81

LV
C

C
1

5
3

8
5

9
2

4
7

9
0

5
6

3
3

8
0

.6
0

5
-0

5
-8

2
0

5
-0

5
-8

2
E

S
'lU

A
R

Y
R

E
A

R
ID

P
IN

K
P

U
N

n
.E

D
G

E
P

U
N

T
LE

O
G

E
81

N
O

N
E

3
2

0
0

5
0

4
0

4
5

0
4

0
4

0
.2

2
8

-0
3

-8
2

0
1

-0
4

-8
2

FE
D

F
R

Y
R

E
L

E
A

S
E

P
IN

K
P

U
N

T
L

E
D

G
E

P
U

N
T

L
E

D
G

E
81

N
O

N
E

3
3

0
0

5
0

1
7

6
5

0
1

7
6

0
.9

1
8

-0
4

-8
2

1
8

-0
4

-8
2

E
S

'lU
A

R
Y

R
E

A
R

ID

P
IN

K
T

S
O

L
U

M
C

O
M

O
X

B
A

Y
81

N
O

N
ff

i3
0

0
2

6
8

9
0

2
6

8
9

0
0

.9
1

8
-0

4
-8

2
1

8
-0

4
0

-8
2

E
S

W
A

R
Y

R
E

A
R

E
D

P
IN

K
P

U
N

T
L

E
D

G
E

P
U

N
T

L
E

D
G

E
81

N
O

N
E

C
C

3
0

0
8

1
9

7
1

8
·8

1
9

7
1

8
0

.2
2

8
-0

1
-8

2
0

1
-0

4
-8

2
FR

Y
R

E
L

E
A

S
E

P
IN

K
T

S
O

L
U

M
C

O
M

Q
X

B
A

Y
81

R
V

C
C

1
2

3
0

3
1

6
5

8
2

0
2

9
6

1
3

0
.6

1
8

-0
5

-8
2

1
8

-0
5

-8
2

E
S

W
l\

R
Y

R
E

A
R

ID

-
-

-
-

-
T

O
T

A
L

·S
FO

R
P

IN
K

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

.-
-

-
-

1
6

3
2

1
9

1
2

4
3

6
1

4
8

5
9

8
7

1
6

6
1

6
4

2

--
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

S
S

T
H

P
U

N
n

.E
O

G
E

P
U

N
T

L
E

D
G

E
81

A
D

1
2

1
9

4
8

2
2

2
5

9
4

2
0

9
0

2
6

4
6

8
3

9
..8

2
7

-0
5

-8
2

2
9

-0
5

-6
2

..
..

..
..

..
..

..
..

.
S

S
T

H
P

U
N

T
L

E
D

G
E

P
U

N
T

L
E

D
G

E
8

2
N

O
llE

3
1

0
0

2
0

4
3

6
·

2
0

4
3

6
j
.0

1
5

-0
6

-8
2

1
5

-0
6

-8
2

""
..

..
..

..
..

..
..

..

T
O

T
A

L
S

fO
R

S
S

T
H

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

2
2

2
5

9
4

2
0

9
2

0
4

3
6

4
6

9
0

4

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

::



,.

T
a
b

le
4

(c
a
n

t'
d

)

SP
E

C
IE

S
ST

O
CK

W
ST

H
_

.
PU

N
TL

EE
lG

E

R
EL

EA
SE

S
IT

E

PU
N

TL
ED

G
E

PU
N

TL
ED

G
E

R
IV

ER
PA

G
E

2

R
EL

EA
SE

DA
T,

E
BR

OO
D

N
O

.
RE

LE
A

SE
D

S
IZ

E
ST

A
R

T
EN

D
Y

EA
R

M
AR

K
M

AR
KE

D
IO

C
O

M
PL

.
UN

M
AR

K
TO

TA
L

(G
R

A
M

)
D

D
-M

M
-Y

Y
D

D
-M

M
-Y

Y
(D

M
M

EN
TS

81
A

D
12

19
49

38
39

0
5

6
9

0
3

8
9

5
9

4
6

.3
2

:r
0

5
-8

2
2

:r
0

5
-8

2
...

...
...

...
...

-
T

O
T

A
L

S
FO

R
W

ST
H

38
39

0
5

6
9

o
3

8
9

5
9

-
G

R
II

N
D

T
O

T
A

L
S

-
-

-
-

-
-

63
02

47
24

49
8

7
5

3
0

6
8

5
8

1
8

5
4

3
0

P
U

Il
T

L
llD

G
B

lU
V

B
R

~ Ie

e
v

a
lu

a
te

e
ff

e
c
t

o
f

re
le

a
se

d
a
te

on
su

rv
iv

a
l

a
re

re
p

re
se

n
ta

ti
v

e
o

f
"p

ro
d

u
ct

io
n

"

co
ho

3
CW

T
g

ro
u

p
s

to
e
v

a
lu

a
te

e
ff

e
c
t

o
f

d
a
te

o
f

re
le

a
se

on
su

rv
iv

a
l

fo
r

fr
y

o
f

si
m

il
a
r

si
z
e

-
re

le
a
se

d
a
te

s
se

le
c
te

d
to

en
co

m
pa

ss
w

il
d

fr
y

ti
m

in
g

p
ea

k
.

-
sm

o
lt

s:
3

CW
T

g
ro

u
p

s
re

p
re

se
n

ti
n

g
ti

m
in

g
o

f
p

a
re

n
ta

l
m

a
tu

ra
ti

o
n

-
fe

d
fr

y
:3

CW
T

g
ro

u
p

s
re

p
re

se
n

ti
n

g
3

m
aj

o
r

u
p

ri
v

e
r

c
o

lo
n

iz
a
ti

o
n

a
re

a
s

-
su

rv
iv

a
l·

o
f

u
n

re
p

re
se

n
te

d
fe

d
fr

y
re

le
a
se

g
ro

u
p

s
w

il
l

b
e

e
st

im
a
te

d
fr

om
su

rv
iv

a
l

o
f

m
ar

ke
d

fe
d

fr
y

-
co

h
o

sm
e
lt

s
w

er
e

go
od

q
u

a
li

ty
a
t

re
le

a
se

d
e
sp

it
e

m
in

o
r

in
c
id

e
n

c
e

o
f

c
a
ta

ra
c
t

T
so

lu
m

p
in

k
-

m
ar

k
re

le
a
se

d
es

ig
n

ed
to

co
m

pa
re

su
rv

iv
a
l

o
f

u
n

fe
d

fr
y

(A
dL

V
)

v
e
rs

u
s

fe
d

fr
y

(a
ll

o
th

e
r

c
li

p
s
);

e
ff

e
c
t

o
f

d
a
te

o
f

re
le

a
se

on
su

rv
iv

a
l

o
f

fe
d

fr
y

(L
V

v
er

su
s·

R
V

an
d

A
dR

V
);

an
d

to
.

p
ro

v
id

e
so

m
e

d
a
ta

on
v

e
n

tr
a
l

fi
n

c
li

p
re

g
e
n

e
ra

ti
o

n
(R

V
v

e
rs

u
s

A
dR

V
)

-
LV

g
ro

u
p

su
ff

e
re

d
m

in
o

r
e
a
rl

y
re

a
ri

n
g

d
is

e
a
se

p
ro

b
le

m
(n

o
t

id
e
n

ti
fi

e
d

);
o

th
e
r

p
in

k
g

ro
u

p
s

w
er

e
h

e
a
lt

h
y

P
u

n
tl

ed
g

e
p

in
k

-
no

m
ar

k
in

g
-

su
rv

iv
a
l

w
il

l
b

e
e
st

im
a
te

d
fr

om
su

rv
iv

a
l

o
f

T
so

lu
m

p
in

k
re

le
a
se

s
fa

ll
ch

in
o

o
k

-
2

CW
T

g
ro

u
p

s
to

-
b

o
th

CW
T

g
ro

u
p

s
su

m
m

er
ch

in
o

o
k

-
si

n
g

le
CW

T
g

ro
u

p
to

d
et

er
m

in
e

c
o

n
tr

ib
u

ti
o

n
to

c
a
tc

h
an

d
es

ca
p

em
en

t

A
ss

es
s:

:l
en

t:
ch

um

S
ta

g
e

a
t

N
O

.
Ju

v
e
n

il
e
ll

S
to

ck
B

ro
od

Y
ea

r
R

el
ea

se
T

a
rg

e
t

R
el

ea
se

d

P
u

n
tl

ed
g

e
F

a
ll

-r
u

n
19

81
S

m
o

lt
3

6
0

,0
0

0
1

0
6

,8
8

3

S
um

m
er

-r
un

19
81

sm
o

lt
1

,4
4

0
,0

0
0

2
0

0
,0

0
6

P
u

n
tl

ed
g

e
19

81
F

ed
F

ry
6

,0
0

0
,0

0
0

2
,3

6
9

,0
7

8

p
u

n
tl

e
d

g
e

19
80

sm
o

lt
5

5
0

,0
0

0
1

,0
0

1
,2

6
1

19
81

F
ry

5
,6

0
0

,0
0

0
2

,7
6

0
,6

9
7

C
oh

o

C
hw

n

C
h

in
o

o
k

S
p

e
c
ie

s

.P
ro

d
u

c
ti

o
n

S
t
r
a
t
e
~
i
e
s
:



P
in

k
p

u
n

tl
e
d

g
e

T
so

lu
m

19
81

1
~
8
1

19
81

19
81

F
ry

F
ed

F
ry

F
ry

F
ed

F
ry

3
2

0
,0

0
0

8
0

,0
0

0

3
,0

0
0

,0
0

0
2

5
0

,0
0

0

8
1

9
,7

1
8

1
0

0
,5

8
0

5
9

8
,8

9
0

1
4

2
,4

5
4

C
h

in
o

o
k

:
F

a
ll

-r
u

n
ch

in
o

o
k

d
e
si

g
n

c
a
p

a
c
it

y
is

4
,0

0
0

,0
0

0
sm

o
lt

s
b

u
t

e
x

p
e
c
te

d
p

ro
d

u
c
ti

o
n

w
as

o
n

ly
3

6
0

,0
0

0
d

u
e

to
lo

w

es
ca

p
em

en
t

le
v

e
ls

.

S
u

m
m

er
-r

u
n
~
h
i
n
o
o
k

d
e
si

g
n

c
a
p

a
c
it

y
is

1
,0

0
0

,0
0

0
sm

o
lt

s.
T

a
rg

e
ts

w
er

e
in

c
re

a
se

d
to

a
m

ax
im

um
2

,5
0

0
,0

0
0

sm
e
lt

s
w

it
h

an
e
x

p
e
c
ta

ti
o

n
o

f
1

,4
4

0
,0

0
0

sm
o

lt
s

(b
as

ed
o

n
p

ro
je

c
te

d
b

ro
o

d
st

o
c
k

a
v

a
il

a
b

il
it

y
)

to
p

a
rt

ia
ll

y

o
ff

s
e
t

lo
w

fa
ll

ch
in

o
o

k
p

ro
d

u
c
ti

o
n

le
v

e
ls

.

B
o

th
ch

in
O

O
k

ru
n

s
w

er
e

v
e
ry

p
o

o
r.

C
hu

m
:

C
oh

o:

P
in

k
:

T
h

er
e

w
er

e
u

n
c
e
rt

a
in

ti
e
s

a
s

to
w

h
et

h
er

th
e

h
a
tc

h
e
ry

c
o

u
ld

su
p

p
o

rt
eg

g
s

an
d

fr
y

to
~
i
e
l
d

6
,0

0
0

,0
0

0
re

a
re

d
fi

sh
b

u
t

fi
n

a
l

c
o

n
se

n
su

s
w

as
th

a
t

th
e

ta
.g

e
t

w
as

re
a
so

n
a
b

le
.

P
ro

d
u

c
ti

o
n

w
as

le
s
s

th
a
n

p
la

n
n

ed
d

u
e

to
lo

w

a
d

u
lt

es
ca

p
em

en
t.

T
a
rg

e
ts

re
fl

e
c
t

d
e
si

g
n

re
a
ri

n
g

c
a
p

a
c
it

y
b

u
t

th
e

b
a
la

n
c
e

b
et

w
ee

n
sm

o
lt

an
d

fr
y

re
le

a
se

s
w

as
to

re
m

ai
n

fl
e
x

ib
le

u
n

ti
l

co
h

o
e
g

g
-t

a
k

e
s

re
ac

h
ed

fu
ll

c
a
p

a
c
it

y
(7

,0
0

0
,0

0
0

).
S

rn
ol

t
p

ro
d

u
c
ti

o
n

o
f

ab
o

u
t

1
,0

0
0

,0
0

0
fi

sh
w

o
u

ld
c
o

n
ti

n
u

e
u

n
ti

l
n

u
m

b
er

s
o

f
fr

y
a
v

a
il

a
b

le
fo

r
p

la
n

ti
n

g
in

th
e

u
p

p
er

w
at

er
sh

ed
re

ac
h

ed

5
,6

0
0

,0
0

0
.

T
h

is
w

as
fe

a
si

b
le

si
n

c
e

th
e

co
h

o
re

a
ri

n
g

c
h

a
n

n
e
ls

w
er

e
c
a
p

a
b

le
o

f
su

p
p

o
rt

in
g

m
or

e
th

a
n

th
e

d
e
si

g
n

ta
rg

e
t

o
f

5
5

0
,0

0
0

sm
o

lt
s.

F
ry

re
le

a
se

d
to

th
e

u
p

p
er

w
a
te

rs
h

e
d

~
e
r
e

re
a
re

d
to

2
.5

g
b

e
fo

re
re

le
a
se

to
in

c
re

a
se

th
e
ir

su
b

se
q

u
en

t
su

rv
iv

a
l

an
d

to
fu

rt
h

e
r

co
m

p
en

sa
te

fo
r

lo
w

er
th

a
n

ta
rg

e
t

re
le

a
se

n
u

m
b

er
s.

R
ea

ri
n

g
o

f
co

h
o

fr
y

p
ri

o
r

to
re

le
a
se

u
p

ri
v

e
r

is
p

o
ss

ib
le

o
n

ly
a
s

lo
n

g
a
s

fa
ll

ch
in

o
o

k

p
ro

d
u

c
ti

o
n

is
le

s
s

th
a
n

c
a
p

a
c
it

y
.

R
el

ea
se

ta
rg

e
t

n
u

m
b

er
s

re
fl

e
c
t

c
a
p

a
c
it

y
,

b
u

t
fu

ll
T

so
lu

m
p

ro
d

u
c
ti

o
n

w
as

d
ep

en
d

en
t

o
n

u
si

n
g

ra
ce

w
ay

s

a
t

th
e

T
so

lu
m

s
it

e
fo

r
in

c
u

b
a
ti

o
n

th
a
t

w
er

e
d

es
ig

n
ed

fo
r

re
a
ri

n
g

.
P

re
v

io
u

s
a
tt

e
m

p
ts

to
ra

is
e

p
in

k
s

w
er

e
n

o
t

v
e
ry

su
c
c
e
ss

fu
l,

p
a
rt

ic
u

la
rl

y
d

u
ri

n
g

fr
e
sh

w
a
te

r
re

a
ri

n
g

,
b

u
t

a
ls

o
d

u
ri

n
g

in
c
u

b
a
ti

o
n

.
FO

r
th

is
re

a
so

n

a
nu

m
be

r
o

f
s
tr

a
te

g
ie

s
w

er
e

p
la

n
n

ed
in

c
lu

d
in

g
:

in
c
u

b
a
ti

o
n

o
f

T
so

lu
m

st
o

c
k

a
t

T
so

lu
m

an
d

P
u

n
tl

ed
g

e
(t

o

in
v

e
st

ig
a
te

p
o

o
r

in
c
u

b
a
ti

o
n

.r
e
su

lt
s

a
t

P
u

n
tl

e
d

g
e
);

fr
e
sh

w
a
te

r
re

a
ri

n
g

o
f

'I
's

ol
um

st
o

c
k

a
t

P
u

n
tl

ed
g

e
an

d
T

so
lu

m
(t

o
in

v
e
st

ig
a
te

p
o

o
r

re
s
u

lt
s

o
b

ta
in

e
d

re
a
ri

n
g

P
u

n
tl

e
d

g
e

st
o

c
k

);
sa

lt
w

a
te

r
re

a
ri

n
g

o
f

b
o

th
T

so
lu

m
an

d
P

u
n

tl
e
d

g
e

st
o

c
k

s;
fr

y
re

le
a
se

o
f

b
o

th
st

o
c
k

s.
P

u
n

tl
ed

g
e

p
in

k
e
g

g
-t

a
k

e
w

as
c
lo

se
to

ta
rg

e
t

b
u

t
T

so
lu

m
eg

g
-t

·a
k

e
w

as
lo

w
d

u
e

to
p

o
o

r
es

ca
p

em
en

t.
P

u
n

tl
ed

g
e

fr
y

w
er

e
re

le
a
se

d
d

ir
e
c
tl

y
to

th
e

ri
v

e
r

(8
1

9
,7

1
8

),
re

a
re

d
in

fr
e
sh

w
a
te

r
(5

0
,4

0
4

);
o

r
re

a
re

d
in

se
ap

en
s

(5
0

,1
7

6
).

Ts
ol

U
1!

1
eg

g
s

w
er

e
in

c
u

b
a
te

d
to

th
e

ey
ed

st
a
g

e
a
t

P
u

n
tl

e
d

g
e

th
en

in
c
u

b
a
te

d
to

th
e

fr
y

st
a
g

e
a
t

P
u

n
tl

e
d

g
e

o
r

'!
's

ol
um

.
T

so
lu

m
fr

y
p

ro
d

u
ce

d
a
t

~
~
n
t
l
e
d
g
e

w
er

e
e
it

h
e
r

re
le

a
se

d
u

n
fe

d
to

th
e

T
so

lu
m

o
r

se
a
p

e
n

-r
e
a
re

d
th

eT
re

le
a
se

d
.

T
so

lu
m

fr
y

p
ro

d
u

ce
d

a
t

T
so

lu
m

w
er

e
re

le
a
se

d
d

ir
e
c
tl

y
'w

it
h

o
u

t
re

a
r

in
g

o
r

se
a
p

e
n

-r
e
a
re

d
th

e
n

re
J.

e'
ls

ed
.

U
1 o



\J

T
a
b

le
4

(c
o

n
t'

d
)

~

R
E

L
E

A
S

E
B

R
O

O
D

S
P

E
X

:I
E

S
S

T
O

C
K

S
IT

E
Y

E
A

R
M

A
R

K

C
H

IN
Q

U
E

S
N

E
L

Q
U

E
S

N
E

L
8

1
A

D
0

2
1

9
0

3

C
H

IN
Q

U
E

S
N

E
L

Q
U

E
S

N
E

L
81

A
D

0
2

2
2

4
7

C
H

IN
Q

U
E

S
N

E
L

Q
U

E
S

N
E

L
81

A
D

0
2

2
2

4
8

Q
U

E
S

N
E

L
R

IV
E

R
P

A
G

E
1

R
E

L
E

A
S

E
D

A
T

E

N
O

.
R

E
LE

A
S

E
D

S
IZ

E
S

T
A

R
T

E
N

D

M
A

R
K

E
D

IN
C

O
M

P
L

.
U

N
M

A
R

K
T

O
T

A
L

(G
R

A
M

)
D

D
-M

M
-Y

Y
D

D
-M

M
-Y

Y
O

JM
M

E
N

T
S

5
5

9
2

2
1

2
5

0
0

0
1

0
8

0
4

2
.2

0
3

-0
5

-8
2

0
3

-0
5

-8
2

R
E

D
/W

H
IT

E
C

R
O

S
S

2
4

4
5

6
q

2
9

0
2

5
3

8
5

5
.0

0
3

-0
5

-8
2

0
3

-0
5

-8
2

W
H

IT
E

2
5

5
2

9
8

9
4

0
2

6
4

2
3

4
.3

0
3

-0
5

-8
2

0
3

-0
5

-8
2

R
E

D

-
T

O
T

A
L

S
F

O
R

O
lI

N
-

-
-

-
5

5
5

7
7

2
0

3
5

5
0

0
0

6
2

6
1

2

Q
O

E
S

H
E

L
R

IV
E

R

G
R

A
N

D

5
5

5
7

7
T

O
T

A
L

S

2
0

3
5

S
O

O
O

6
2

6
1

2

U
1

A
ss

es
sm

en
t:

ch
in

o
o

k
-

3
CW

T
g

ro
u

p
s

to
.e

v
a
lu

a
te

w
h

et
h

er
re

d
an

d
w

h
it

e
-f

le
sh

e
d

ch
in

o
o

k
a
re

d
is

c
re

te
st

o
c
k

s
an

d
w

h
et

h
er

fl
e
sh

co
lo

u
r

m
us

t
be

co
n

si
d

er
ed

fo
r

b
ro

o
d

st
o

ck
c
o

ll
e
c
ti

o
n

an
d

en
ha

nc
em

en
t

P
ro

d
u

ct
io

n
S
t
r
a
t
e
g
i
e
~
:

S
ta

g
e

a
t

N
o.

Ju
v

e
n

il
e
s

S
p

e
c
ie

s
S

to
ck

B
ro

od
Y

ea
r

R
el

ea
se

T
a
rg

e
t

r.
el

ea
se

d

C
h

in
o

o
k

Q
u

es
n

el
19

81
S

m
o

lt
5

4
,0

0
0

6
2

,6
1

2

Q
u

es
n

el
19

81
Y

ea
rl

in
g

S
m

o
lt

5
0

,0
0

0
0

C
ar

ib
o

o
19

81
S

m
o

lt
5

4
,0

0
0

0

H
o

rs
ef

ly
19

81
S

m
o

lt
5

4
,0

0
0

0

B
la

ck
w

at
er

19
81

S
m

ol
t

5
4

,0
0

0
0

C
ot

to
nw

oo
d

19
81

S
m

o
lt

5
4

,0
0

0
0

W
il

lo
w

19
81

S
m

o
lt

5
4

,0
0

0
0

S
li

m
19

81
S

m
o

lt
5

4
,0

0
0

0

B
ow

ro
n

19
81

S
m

o
lt

5
4

,0
0

0
0

C
h

in
o

o
k

:
O

ri
g

in
a
l

p
la

n
s

to
en

h
an

ce
a

nu
m

be
r

o
f

st
o

ck
S

u
si

n
g

Q
u

es
n

el
H

at
ch

er
y

w
er

e
d

is
ru

p
te

d
du

e
to

la
te

o
p

e
ra

ti
o

n
a
l

st
a
rt

u
p

an
d

b
u

d
g

et
c
o

n
st

ra
in

ts
.

O
p

er
at

io
n

s
w

er
e

c
o

n
tr

a
c
te

d
to

a
p

ri
v

a
te

fi
rm

.
B

ow
ro

n
an

d
S

li
m

p
ro

d
u

ct
io

n
w

as
tr

a
n

sf
e
rr

e
d

to
th

e
P

en
ny

fa
c
il

it
y

.
Q

u
es

n
el

ch
in

o
o

k
w

er
e

d
iv

id
e
d

in
to

th
re

e
g

ro
u

p
s



re
d

fl
e
sh

e
d

,
w

h
it

e
fl

e
sh

e
d

an
d

h
y

b
ri

d
s.



T
a
b

le
4

(c
o

n
t'

d
)

Q
U

IN
S

A
M

P
A

G
E

1

R
E

L
E

A
S

E
D

A
T

E

R
E

L
E

A
S

E
B

R
O

O
D

N
O

.
R

E
L

E
A

S
E

D
S

IZ
E

S
T

A
R

T
E

N
D

S
P

E
C

IE
S

S
T

O
C

K
S

IT
E

Y
E

A
R

H
A

R
K

H
A

R
K

E
D

IN
C

O
M

P
L

.
U

N
M

A
R

K
T

O
T

A
L

(G
R

A
M

)
D

D
-M

M
-Y

Y
D

D
-M

M
-Y

Y
ff

iM
M

E
N

T
S

--
.

C
H

IN
Q

U
IN

S
A

M
Q

iJ
IN

S
I\

M
8

1
A

D
0

2
2

3
0

3
4

9
8

0
2

lS
0

1
3

0
2

2
1

1
8

0
1

7
3

8
.2

1
4

-0
S

-8
2

1
4

-0
S

-8
2

E
A

R
,

Y
R

E
L

E
A

S
E

':
H

IN
Q

U
IN

S
A

."
l

Q
U
I
~
:
~
A
.
~

8
1

A
D

0
2

2
3

0
4

4
9

9
5

3
2S

1
2

0
8

0
2

9
2

S
8

2
3

3
7

.9
0

4
-0

6
-8

2
0

4
-0

6
-8

2
L

il
T

E
R

E
1

.E
A

S
E

C
H

IN
Q
U
I
N
S
A
!
~

Q
U

IN
S

A
M

8
1

A
D

0
8

2
1

1
9

6
7

4
0

4
7

0
0

7
2

1
0

2
.2

O
S

-O
S

-8
2

O
S

-O
S

-8
2

T
IM

&
S

IZ
1

S
T

R
E

L

C
H

IN
Q

U
IN

S
A

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
2

0
9

2
1

S
2

1
2

0
9

4
2

7
2

.4
O

S
-0

S
':

'8
2

O
S

-O
S

-8
2

T
IM

&
S

IZ
1

S
T

R
E

I.

C
H

IN
Q

U
m

S
A

l-
1

Q
U

IN
S

i-
IM

8
1

A
D

0
8

2
1

2
-'

8
7

8
2

2
2

0
0

9
0

0
2

2
.2

O
S

-0
S

-8
2

O
S

-O
S

-8
2

T
IM

&
S

I
Z

1
S

T
R

E
1.

C
H

IN
Q

U
IN

S
A

M
Q

U
IN

S
A

M
81

A
D

0
8

2
1

2
2

9
7

6
1

2
S

6
0

1
0

0
1

7
2

.7
O

S
-0

S
-8

2
O

S
-0

S
-8

2
T

IM
&

S
IZ

1
S

T
R

E
L

C
H

IN
Q

i:
IN

S
A

."
l

Q
IJ

IN
S

A
M

81
A

D
0

8
2

1
2

3
1

0
0

7
0

1
7

8
0

1
0

2
4

8
2

.9
O

S
-0

S
-8

2
O

S
-0

S
-8

2
T

IM
&

S
IZ

1
S

T
R

E
I.

C
H

IN
Q

U
IN

S
A

."
1

Q
U

IN
S

A
M

8
1

A
D

0
8

2
1

2
4

1
0

1
0

8
1

6
4

0
1

0
2

7
2

3
.2

O
S

-0
5

-8
2

0
5

-0
S

-8
2

T
IM

&
S

IZ
1

S
T

R
E

I.

C
H

IN
Q
~
j
I
N
S
A
M

Q
U

IN
S

A
M

8
1

A
D

0
8

2
1

2
5

9
5

3
9

8
6

7
0

1
0

4
0

6
3

.7
0

5
-0

5
-8

2
0

5
-0

S
-8

2
T

IM
&

S
IZ

1
S

T
R

E
I.

C
H

IN
Q

U
IN

S
A

M
Q

U
IN

S
A

M
8

1
A.

D
0

8
2

1
2

6
9

7
5

4
6

6
7

0
1

0
4

2
1

3
.7

0
5

-0
5

-8
2

0
5

-0
S

-8
2

T
IM

&
S

I
Z

1
S

T
R

EI
...

C
H

IN
Q

llI
N

S
lU

,j
Q

U
IN

S
J>

..M
8

1
A

D
0

8
2

1
2

7
9

6
2

2
6

7
5

0
1

0
2

9
7

3
.8

O
S

-0
S

-8
2

O
S

-0
S

-8
2

T
li
'l
&

S
I

Z
1

S
T

R
E

L

C
H

IN
Q

IJ
IN

S
A

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
2

8
9

4
3

4
7

0
8

0
1

0
1

4
2

S
.3

2
6

-0
5

-8
2

2
6

-0
5

-8
2

T
IM

&
S

IZ
2

N
D

R
E

L

C
H

IN
Q

U
IN

S
A

A
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
2

9
9

S
9

0
S

81
0

1
0

1
7

1
S

.2
2

6
-0

5
-8

2
2

6
-0

S
-8

2
T

IM
&

S
I

Z
2

N
D

R
E

L

C
H

IN
Q

U
IN

S
J>

..M
Q

U
IN

S
A

M
81

A
D

0
8

2
1

3
0

9
0

7
2

8
6

S
0

9
9

3
7

5
.5

2
6

-"
()

S
-8

2
2

6
-0

S
-8

2
T

IM
&

S
IZ

2
N

D
R

E
I..

C
H

IN
91

1I
N

S
A

M
Q
U
I
N
S
A
I
~

8
1

A
D

0
8

2
1

3
1

1
0

1
8

4
1

8
6

0
1

0
3

7
0

6
.9

2
6

-0
S

-8
2

2
6

-0
S

-8
2

T
IM

&
S

I
Z

2
N

D
R

E
L

C
H

IN
Q

U
IN

S
JI

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
3

2
1

0
3

0
2

1
6

0
0

1
0

4
6

2
6

.9
2

6
-o

S
-8

2
2

6
-0

5
-8

2
T

IM
&

S
IZ

2
N

D
R

E
L

C
H

IN
Q

U
H

lS
A

!'!
Q

U
IN

S
A

M
8

1
lI

D
0

8
2

1
3

3
9

7
7

6
2

1
3

0
9

9
8

9
6

.7
2

6
-0

5
-8

2
2

6
-0

5
-8

2
T

IM
&

S
I

Z
2

N
D

R
E

I.

C
H

IN
Q

U
IN

S
A

M
Q
U
I
N
S
1
I
I
~

8
1

A
D

0
8

2
1

3
4

1
0

2
0

S
1

0
0

0
1

0
3

0
S

8
.4

2
6

-0
5

-8
2

2
6

-0
5

-8
2

T
IM

&
S

I
Z

2
N

D
R

E
L

U
l

C
H

IN
Q

U
IN

S
A

M
Q

U
IN

S
Jl

J-
l

8
1

A
D

0
8

2
1

3
S

1
0

3
9

4
1

0
6

0
1

0
5

0
0

8
.1

2
6

-0
S

-8
2

2
6

-0
5

-8
2

T
IM

&
S

I
Z

2
N

D
R

E
I..

N

C
H

IN
Q

U
IN

S
JI

.M
g

U
IN

S
A

M
8

1
Jl

D
0

8
2

1
3

6
1

0
1

6
9

0
0

1
0

1
6

9
8

.2
2

6
-0

5
-8

2
2

6
-0

5
-8

2
T

IM
&

S
I

Z
2

N
D

R
E

t,

C
H

IN
Q

U
IN

S
A

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
3

7
9

4
7

8
6

S
3

0
1

0
1

3
1

8
.4

1
6

-0
6

-8
2

1
6

-0
6

-8
2

T
IM

&
S

I
Z

3R
D

R
E

I..

C
H

IN
Q

U
IN

S
A

I-
j

Q
U

IN
S

A
M

8
1

A
D

0
8

2
1

3
8

9
7

6
3

6
1

0
0

1
0

3
7

3
7

.8
1

6
-0

6
-8

2
1

6
-0

6
-8

2
T

IM
&

S
I

Z
3R

D
R

E
I..

C
H

IN
Q

U
IN

S
A

/-
!

Q
U

IN
S

A
M

8
1

A
D

0
8

2
1

3
9

9
4

0
0

5
5

9
0

9
9

5
9

7
.3

1
6

-0
6

-8
2

1
6

-0
6

-8
2

T
IM

&
S

I
Z

3R
D

R
E

I.

C
H

IN
Q

U
IN

S
A

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
4

0
1

0
0

2
2

2
0

7
0

1
0

2
2

3
1

0
.4

1
6

-0
6

-8
2

1
6

-0
6

-8
2

T
IM

&
S

I
Z

3R
D

R
E

L

C
H

IN
Q

U
IN

S
A

M
Q

U
IN

S
11

M
8

1
A

D
0

8
2

1
4

1
1

0
4

1
7

1
8

1
0

1
0

5
9

8
9

.6
1

6
-0

6
-8

2
1

6
-0

6
-8

2
T

H
!&

S
I

Z
3R

D
R

E
L

C
H

IN
Q

U
IN

S
ilH

Q
U

IN
S

A
M

8
1

A
D

0
8

2
1

4
2

9
7

3
9

2
2

9
0

9
9

6
8

8
.9

1
6

-0
6

-8
2

1
6

-0
6

-8
2

T
IM

S
S

IZ
3R

D
R

E
I.

C
H

IN
Q

U
IN

S
A

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
4

3
1

0
6

0
2

0
0

1
0

6
0

2
1

1
.2

-1
6

-0
6

-8
2

1
6

-0
6

-8
2

T
IM

&
S

IZ
3R

D
R

E
L

C
H

IN
Q

U
IN

S
iI

M
Q

lJ
IN

S
AM

8
1

A
D

0
8

2
1

4
4

1
0

1
1

9
0

0
1

0
1

1
9

1
2

.3
1

6
-0

6
-8

2
1

6
-0

6
-8

2
T

IM
S

S
IZ

3R
D

R
E

I..

C
H

IN
Q

U
IN

S
!I

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
4

5
1

0
0

5
9

9
0

0
1

0
1

4
9

1
0

.S
1

6
-0

6
-8

2
1

6
-0

6
-8

2
T

IM
&

S
I

Z
3R

D
R

E
L

C
H

IN
Q

U
IN

S
iI

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
4

6
9

0
7

4
7

3
4

0
9

8
0

8
1

0
.2

0
7

-0
7

-8
2

0
7

-0
7

-8
2

T
IM

&
S

IZ
4

T
H

R
E

I.

C
H

IN
Q

iJ
IN

S
A

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
4

7
9

2
4

9
8

8
1

0
1

0
1

3
0

9
.8

0
7

-0
7

-8
2

0
7

-0
7

-8
2

T
IM

&
S

IZ
4

T
H

R
E

L

C
H

IN
Q
U
I
N
S
A
/
~

Q
U

IN
S

iI
M

8
1

A
D

0
8

2
1

4
9

9
S

7
8

1
7

1
0

9
7

4
9

1
3

.4
0

7
-Q

7
-8

2
0

7
-0

7
-8

2
T
I
!
~
S
I

Z
4

T
H

R
E

L

C
H

IN
Q

U
IN

S
A

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
S

0
6

8
5

9
1

2
9

0
6

9
8

8
1

2
.8

0
7

-0
7

-8
2

0
7

-0
7

-8
2

T
IM

&
S

I
Z

4
T

H
R

E
I..

C
H

IN
Q

U
IN

S
11

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
5

2
9

7
0

4
0

0
9

7
0

4
1

6
.5

0
7

-0
7

-8
2

0
7

-0
7

-8
2

T
IM

&
S

IZ
4

T
H

R
E

L

C
H

IN
Q

U
IN

S
iI

M
Q

U
IN

S
A

M
8

1
A

D
0

8
2

1
5

3
9

2
0

6
0

0
9

2
0

0
1

5
.7

0
7

-0
7

-8
2

0
7

-0
7

-8
2

T
IM

&
S

I
Z

4
T

H
R

E
i..

-
-

-
-

-
T

O
T

A
L

S
FO

R
C

H
IN

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

4
1

5
7

4
1

1
1

4
7

3
3

3
8

2
S

0
7

6
5

4
6

4
-

-
-

-
-

-
-

-
-

--
.

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-.

C
H

U
M

Q
U

IN
S

II
M

Q
U

IN
S

A
M

8
1

N
O

N
E

2
S

0
0

7
1

S
6

S
7

1
5

6
:;

0
.9

0
9

-0
6

-8
2

0
9

-0
5

-8
2

E
S

W
A

R
Y

R
E

A
R

ID

T
O

T
A

L
S

FU
R

C
H

U
M

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
--

--
-

-
-

-
-

-
-

-
0

0
7

1
5

6
S

7
1

5
6

5

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
.

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

C
O

H
O

Q
U

IN
S

A
M

Q
U

IN
S

iI
M

8
0

A
D

0
2

2
2

2
7

1
9

5
0

1
1

1
8

2
4

6
9

3
5

2
6

0
5

5
4

2
5

.2
1

8
-0

5
-8

2
0

2
-0

6
-8

2
1

E
Y

E
G

O
O

D

C
O

H
O

Q
IJ

IN
S

A
M

Q
lJ

IN
S

iI
M

8
0

A
D

0
2

2
2

2
8

1
8

8
3

S
1

5
2

2
3

4
9

4
7

2
S

:E
3

4
2

3
.3

1
8

-0
S

-8
2

0
2

-0
6

-8
2

1
E:

YE
G

O
O

D

C
O

H
O

Q
lJ

IN
S

A
M

Q
IJ

IN
S

A
M

A
D

A
D

0
2

2
2

2
9

1
9

0
5

0
1

7
3

2
0

0
9

1
6

2
2

0
1

3
9

2
3

.3
lS

-o
S

-!
J
2

0
2

-0
6

-8
2

1
E

Y
E

G
O

O
D

"

,



l\
;.

~

T
a
b

le
4

(c
o

n
t'

d
)

-
-

-
-

-
T

O
T

A
L

S
FO

R
P

IN
K

-

-
-

-
-

-
T

O
T

A
L

S
F

O
R

C
O

H
O

-B
R

O
O

D

Y
E

A
R

M
A

R
K

8
0

A
D

0
2

2
2

3
0

81
N

O
N

l%
l

Q
U

IN
S

A
M

P
A

G
E

2

R
E

L
E

A
S

E
D

A
T

E

N
O

.
R

E
LE

A
S

E
D

S
IZ

E
S

T
A

R
T

E
N

D
M

A
R

K
E

D
IN

C
O

M
P

L
.

U
N

M
A

R
K

T
O

T
A

L
(G

R
A

M
)

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

a
J
M

I€
N

T
S

1
8

8
5

2
1

4
5

5
1

6
2

0
7

5
3

5
2

0
4

2
4

.0
1

5
-0

5
-8

2
0
~
0
6
-
8
2

B
L

IN
D

0
0

2
6

3
0

0
0

2
6

3
0

0
0

1
0

.0
1

5
-0

9
-8

2
1

7
0

0
0

9
-8

2
C
O
L
O
N
I
~
A
T
I
O
N

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
7

6
2

3
8

5
8

8
1

4
6

2
0

0
5

1
5

3
8

8
3

1

-
-

-
-

-
--

-
--

-
-

--
-

-
-

-
-

--
-

-
-

-
-

-
-

--
-

3
0

0
2

2
0

6
2

2
6

6
9

2
2

8
8

0
.5

3
lr

0
4

-8
2

3
lr

0
4

-8
2

L
A

T
E

R
E

L
E

A
S

E

6
0

3
9

4
0

6
6

6
0

0
1

2
6

9
9

4
0

.3
1

6
0

0
0

4
-8

2
1

6
-0

4
-8

2
E

A
R

.Y
R

E
L

E
A

S
E

3
0

1
2

4
0

0
3

0
1

2
4

0
.4

3
lr

0
4

-8
2

3
lr

0
4

-8
2

L
A

T
E

R
E

L
E

A
S

E

6
0

5
2

5
0

3
2

3
2

8
1

7
3

2
9

3
3

4
2

0
.2

2
:r

0
3

-8
2

2
lr

0
4

-8
2

F
R

Y
R

E
L

E
A

S
E

0
0

1
8

1
9

8
1

2
1

8
1

9
8

1
2

0
.2

0
~
0
5
-
8
2

1
:r

0
5

-8
2

T
R

It
lS

P
L

A
N

T

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-1

8
1

0
6

5
0

5
1

8
1

4
9

5
5

3
6

2
5

6
0

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
1

7
4

0
5

1
8

4
0

1
7

5
8

9
1

7
.8

1
8

-0
4

-8
2

2
5

0
0

0
5

-8
2

..
..

..
..

..
..

..
.

1
4

0
6

0
0

1
4

0
6

0
2

9
2

0
0

S
.1

1
5

0
0

0
9

-8
2

1
5

0
0

0
9

-8
2

..
..

..
..

..
..

..
.

\J
1

0
0

4
4

6
1

3
4

4
6

1
3

n
.8

2
8

0
0

0
7

-8
2

2
8

-0
7

-8
2

...
...

...
...

...
Vo

l

1
5

0
0

0
0

3
0

0
0

1
8

0
0

0
5

.1
1
5

-0
9

-8
2

1
5

-0
9

-8
2

M
ID

.Q
U

IN
.R

E
L

.

L
V

4

R
V

3
A

D
L

V
5

A
D

R
V

6
N

O
N

E
5

6

A
D

1
2

1
9

5
0

L
M

A
X

2

N
O

N
E

2
3

R
M

A
X

I

Q
U

IN
S

A
M

81
U

P
R

Q
U

IN
S

A
M

8
2

S
A

LM
O

N
R

.
8

2
Q

U
IN

S
A

M
8

2

C
A

M
P

.E
S

T
U

R
Y

81

C
A

M
P

.E
S

T
U

R
Y

81
C

A
M

P
.E

S
T

U
R

Y
81

Q
U

IN
S

A
M

81
B

E
A

R
R

81

Q
U

IN
S

A
M

U
P

R
Q

U
IN

S
A

M

R
E

L
E

A
S

E

S
IT

E

Q
lJ

IN
S

A
M

Q
U

IN
S

A
M

S
A

LM
O

N
R

.
Q

U
IN

S
A

M

Q
IJ

IN
S

A
M

Q
U

IN
S

A
M

Q
U

IN
S

A
M

Q
U

IN
S

A
M

Q
U

IN
S

A
M

S
T

O
C

K

Q
U

IN
S

A
M

Q
U

IN
S

A
M

S
T

H
D

S
T

H
D

S
T

H
D

S
T

H
D

C
O

H
O

C
O

H
O

P
IN

K

P
IN

K
P

IN
K

P
IN

K
P

IN
K

S
P

E
C

IE
S

T
O

T
A

L
S

FO
R

S
T

H
D

-
4

6
4

6
5

1
8

4
6

1
6

7
3

1
0

9
4

0
2

-
-

-
-

-
-

G
R

A
N

D
T

O
T

A
L

S
-

-
-

-
-

-
1

1
9

5
0

9
1

2
2

4
5

7
1

1
4

9
8

8
7

8
4

7
8

2
2



T
ab

le
4

(c
o

n
t'

d
.)

Q
O

IN
S

J\
Il

A
ss

e
n

sm
e
n

t:

ch
in

o
o

k
-

33
CW

T
g

ro
u

p
s

to
d

e
te

rm
in

e
th

e
e
ff

e
c
t

o
f

ti
m

e
an

d
si

z
e

a
t

re
le

a
se

on
su

rv
iv

a
l,

"g
e

a
t

m
a
tu

ri
ty

,

e
tc

.
(T

.
B

il
to

n
)

-
2

CW
T

g
ro

u
p

s
re

p
re

se
n

ti
n

g
p

ro
d

u
c
ti

o
n

re
le

a
se

s
o

f
si

m
il

a
r

si
z
e

sm
o

lt
s

a
t

d
if

fe
re

n
t

d
a
te

s
to

e
v

a
lu

a
te

e
ff

e
c
t

o
n

su
rv

iv
a
l

(c
o

n
si

d
e
re

d
go

od
o

p
p

o
rt

u
n

it
y

to
o

b
ta

in
p

ro
d

u
c
ti

o
n

-s
c
a
le

d
a
ta

to
c
a
n

p
a
re

"l
it

h
B

il
to

n
's

p
il

o
t-

s
c
a
le

st
u

d
y

d
a
ta

)

-
CW

T
0

2
-2

3
-0

4
is

m
o

st
re

p
re

se
n

ta
ti

v
e

o
f

"p
ro

d
u

c
ti

o
n

"

ch
um

-
n

o
a

ss
es

sm
en

t

co
h

o
-

st
u

d
ie

s
in

p
ro

g
re

ss
d

u
ri

n
g

re
a
ri

n
g

(e
g

.
ti

m
e

an
d

si
z
e

a
t

re
le

a
se

)
d

is
ru

p
te

d
d

u
e

to
h

ig
h

in
c
id

e
n

c
e

o
f

ca
ta

ra
ct

-
3

CW
T

g
ro

u
p

s
re

p
re

se
n

t
th

e
b

u
lk

o
f

p
ro

d
u

c
ti

o
n

(1
98

0
b

ro
o

d
)

-
fi

sh
in

th
e
se

g
ro

u
p

s
w

er
e

se
le

c
te

d

ra
n

d
o

m
ly

an
d

ha
d

a
t

le
s
s
t

o
n

e
go

od
ey

e

-
1

CW
T

g
ro

u
p

(0
2

-2
2

-3
0

)
re

p
re

se
n

ts
fi

sh
w

it
h

c
a
ta

ra
c
ts

in
b

o
th

ey
es

se
le

c
te

d
fr

am
a
ll

p
o

n
d

s

-
h

a
tc

h
e
ry

c
o

n
tr

ib
u

ti
o

n
~
i
l
l

b
e

e
st

im
a
te

d
ap

p
ly

in
g

su
rv

iv
a
l

ra
te

s
fo

r
"n

o
rm

al
"

an
d

"b
li

n
d

"
m

ar
ke

d
fi

sh
to

th
e

e
st

im
a
te

d
n

u
m

b
er

s
o

f
n

o
rm

al
an

d
b

li
n

d
fi

sh
in

th
e

p
o

p
u

la
ti

o
n

a
t

th
e

ti
m

e
o

f
re

le
a
se

-
CW

T
g

ro
u

p
s

0
2

-2
2

-2
7

,
2

8
,

29
a
re

m
o

st
re

p
re

se
n

ta
ti

v
e

o
f

"p
ro

d
u

c
ti

o
n

"
(1

98
0

b
ro

o
d

)

-
fe

d
fr

y
p

la
n

te
d

u
p

st
re

am
in

19
82

w
er

e
n

o
t

m
ar

k
ed

-
c
o

n
tr

ib
u

ti
o

n
w

il
l

b
e

e
st

im
st

e
d

b
as

ed
on

su
rv

iv
a
l

d
a
ta

fo
r

e
a
rl

ie
r

b
ro

o
d

s
p

in
k

-
m

ar
k

re
le

a
se

d
es

ig
n

ed
to

co
m

pa
re

su
rv

iv
a
l

o
f

u
n

fe
d

fr
y

(A
dR

V
)

v
e
rs

u
s

fe
d

fr
y

(a
ll

o
th

e
r

c
li

p
s
);

e
ff

e
c
t

o
f

re
le

a
n

e
d

a
te

on
su

rv
iv

a
l

(R
V

v
e
rs

u
s

LV
an

d
M

L
V

);
an

d
to

p
ro

v
id

e
so

m
e

d
a
ta

on
v

e
n

tr
a
l

fi
n

-e
li

p
re

g
e
n

e
ra

ti
o

n
(L

V
an

d
A

dL
V

)
-

in
a
d

d
it

io
n

Q
ui

ns
am

p
in

k
w

er
e

tr
a
n

sp
la

n
te

d
as

fr
y

to
B

ea
r

R
iv

er
(A

m
or

d
e

C
os

m
os

R
iv

er
)

in
an

a
tt

e
m

p
t

to
e
s
ta

b
li

s
h

an
o

d
d

-y
ea

r
ru

n
to

th
e

B
ea

r
-

a
e

s
e

S
!i

ro
e

n
t

w
il

l
b

e
b

a
s

e
d

o
n

e
s

c
a

p
e

m
e

n
t

o
f

u
n

m
a

rk
e

d
a

d
u

lt
s

lJ
1

.S>
o

N
o.

Ju
v

e
n

il
e
s

T
a
rg

e
t

R
el

ea
se

d

P
ro

d
u

c
ti

o
n
S
t
r
a
t
~
:

S
ta

g
e

a
t

S
p

e
c
ie

s
S

to
ck

B
ro

od
Y

ea
r

R
el

ea
se

C
hi

no
ol

<
Q

ui
ns

am
19

81
S

m
o

lt

C
hu

m
Q

ui
ns

B
JD

19
81

F
e

p
F

ry

C
oh

o
Q

ui
ns

am
19

80
S

m
a

lt

19
B

1
F

ed
F

ry

p
in

k
Q

u
in

sa
m

19
81

F
ry

19
81

F
ed

F
ry

19
81

F
ed

F
ry

1
,0

0
0

,0
0

0

1
,0

0
0

,0
0

0
4

0
0

,0
0

0

2
,0

0
0

,0
0

0

5
0

0
,0

0
0

1
,6

0
0

,0
0

0

7
6

5
,4

6
4

7'
1,

56
5

1
,2

7
5

,8
3

1
2

6
3

,0
0

0

3
,2

9
3

,3
4

2
2

4
9

,4
0

6
1

,8
1

9
,8

1
2

C
h

in
o

o
k

:
P

ro
d

u
c
ti

o
n

"
a
s

le
s
s

th
an

ta
rg

e
t

dl
le

to
lo

w
eg

g
a
v

a
il

a
b

il
it

y
.

C
hu

m
:

C
oh

o:

P
in

l<
:

p
il

o
t

p
ro

d
u

c
ti

o
n

to
e
v

a
lu

a
te

fi
sh

c
u

lt
u

re
m

et
h

o
d

s
fo

r
ch

um
.

N
o

p
la

n
s

fo
r

m
aj

o
r

e
n
h
a
n
c
~
~
~
n
t
.

S
m

o
lt

p
ro

d
u

c
ti

o
n

s
li

g
h

tl
y

in
e
x

c
e
ss

o
f

ta
rg

e
t

b
u

t
co

m
p

en
sa

te
d

by
h

ig
h

c
a
ta

ra
c
t

in
c
id

e
n

c
e
.

I'p
.d

:r
y

p
la

n
ta

to
t;

e
u

p
p

er
w

at
er

sh
ed

w
er

e
re

d
u

ce
d

fr
om

th
e

o
ri

g
in

a
l

ta
rg

e
t

re
fl

e
c
ti

n
g

e
st

im
a
te

d
re

a
ri

n
g

c
~
a
c
i
t
y
.

P
ry

w
er

e
re

le
a
se

d
to

a
nu

m
be

r
o

f
lo

c
a
l

st
re

am
s

th
ro

u
g

h
th

e
P

u
b

li
c

In
v

o
lv

em
en

t
P

ro
g

ra
m

.

Q
ui

ns
am

fr
y

re
le

a
se

s
w

er
e

in
e
x

c
e
ss

o
f

o
r

ig
in

a
l

p
la

n
.

T
h

is
w

as
p

o
ss

ib
le

d
u

e
to

ex
p

an
d

ed
in

c
u

b
"t

io
n

fa
c
il

it
ie

s
.

S
ea

p
en

re
le

a
se

s
w

er
e

h
a
lf

o
f

ta
rg

e
t

d
u

e
to

sh
o

rt
a
g

e
o

f
p

e
n

s.
T

ra
n

sp
la

n
t

o
f

Q
u!

na
B

JD
fr

y
to

th
e

B
ea

r
R

iv
er

w
as

d
on

e
in

an
a

tt
em

p
t

to
e
st

a
b

li
sh

an
o

d
d

-y
ea

r
ru

n
.

F
ry

w
er

e
h

el
d

1n
th

e
B

ea
r

R
iv

er
fo

r

tw
o

to
fo

u
r

d
ay

s
b

e
fo

re
re

le
a
a
e
.

."



Q

55



T
ab

le
4

(c
o

n
t'

d
)

R
O

B
E

R
T

S
O

N
C

R
E

E
K

P
A

G
E

1

R
E

L
E

A
S

E
D

A
T

E

R
E

L
E

A
S

E
B

R
O

O
D

N
O

.
R

E
LE

A
S

E
D

S
IZ

E
S

T
A

R
T

E
N

D
S

P
E

C
IE

S
S

T
O

C
K

S
IT

E
Y

E
A

R
I-

lA
R

K
H

A
R

K
E

D
IN

C
O

M
P

L
.

U
N

M
A

R
K

T
O

T
A

L
(G

R
A

M
)

D
D

-M
M

-Y
Y

D
D

-M
M

-¥
Y

ff
iM

M
E

N
T

S

C
H

IN
R

O
B

R
T

S
N

.
C

R
R

O
B

R
T

S
N

.
C

R
8

1
A

D
0

2
2

2
0

2
2

3
3

9
6

1
1

8
1

3
8

9
2

2
3

1
4

1
2

7
3

7
3

.8
0

9
-<

J
6

-8
2

1
1

-0
6

-8
2

..
..

..
..

..
..

..
..

C
H
I
~

N
A
H
~
I
N
T

K
A

N
Y

O
N

C
R

81
A

D
0

2
2

2
3

8
1

5
5

5
5

3
1

8
8

0
2

1
6

6
7

5
5

.8
0

5
-0

6
-8

2
0

5
-0

6
-8

2
..

..
..

..
..

..
:.
..

C
H

IN
R

O
I3

R
T

S
N

.
C

R
R

O
B

R
T

S
N

.
C

R
81

A
D

0
2

2
3

5
4

1
6

3
7

4
3

4
2

7
9

5
1

7
5

1
1

4
.5

0
8

-<
J
6

-8
2

0
8

-0
6

-8
2

1
0

\
ff

iR
N

O
IL

C
H

IN
P

.O
B

R
T

S
N

.
C

R
R

O
B

R
T

S
N

.
C

R
81

A
D

0
2

2
3

5
5

1
5

9
5

3
3

8
3

8
7

5
1

7
2

1
1

4
.5

0
8

-0
6

-8
2

0
8

-0
6

-8
2

10
'li

H
E

R
R

!N
G

O
IL

C
iG

l'l
R

O
B

R
T

S
N

.
C

R
R

O
B

R
T

S
N

.
C

R
8

1
A

D
0

2
2

3
5

6
1

8
5

4
9

2
4

9
8

1
5

1
9

6
1

3
4

.6
0

0
-0

6
-8

2
0

8
-0

6
-8

2
5

,5
\f

fi
R

N
&

H
E

R
R

'lG

C
H

IN
R

O
B

R
T

S
N

.
C

R
R

O
B

R
T

S
N

.
C

R
81

A
D

0
2

2
4

0
5

5
1

7
9

7
8

9
6

6
3

2
2

5
4

9
6

3
7

5
2

4
2

5
.1

3
1

-0
5

-8
2

1
1

-0
6

-8
2

...
...

...
...

...
...

...
...

...
...

T
O

T
A

L
S

FO
R

C
H

IN
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
1

4
1

6
2

4
2

3
0

6
7

7
1

5
0

5
9

7
8

5
8

9
8

9

-
-

-
-

-
--

--
--

--
-

-
-

-
--

-
--

-
--

--
-

--
-

-
-

--
-

C
O

K
O

R
O

B
R

T
S

N
.

C
R

R
O

B
R

T
S

N
.

C
R

BO
A

D
0

2
2

2
4

0
4

8
2

9
9

2
1

9
6

5
2

5
0

2
1

0
2

9
9

7
2

4
.2

1
3

-0
5

-8
2

1
4

-0
5

-8
2

L
A

:r
E

R
E

L
E

A
S

E
C

O
H

O
R

O
B

R
T

S
N

.
C

R
R

O
B

R
T

S
N

.
C

R
8

0
A

D
0

2
2

2
4

1
4

8
6

0
6

2
4

5
6

7
0

5
5

4
5

7
5

6
6

0
7

2
2

.6
1

0
-0

4
-8

2
1

6
-0

4
-8

2
E

A
R

.Y
R

E
L

E
A

S
E

C
O

H
O

R
O

B
R

T
S

N
.

e
R

R
O

B
R

T
S

N
.

C
R

8
0

A
D

0
2

2
2

4
2

4
7

8
3

7
3

5
9

0
8

0
2

3
1

1
3

1
6

5
8

2
4

.8
2

7
-<

J
4

-8
2

0
4

-0
5

-8
2

M
ID

R
E

L
E

A
S

E

-
-

-.
-

-
'r

0
T

A
L

S
FO

R
o

o
H

O
-

-
-

-
-

-
-,

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

1
4

4
7

4
2

8
2

4
2

8
3

8
2

7
8

9
9

1
2

6
2

U
1

-
-

-
-

-
-

-
-

-
-

-
--

--
-

-
-

-
-

-
--

-
--

-
--

-
-
-
'

-
-

01

S
T

H
D

R
O

B
R

T
S

N
.

C
R

S
O

M
A

S
S

R
81

A
D

1
2

1
7

0
2

2
7

2
2

7
2

3
6

8
0

2
9

5
9

5
5

4
.7

0
4

-0
5

-8
2

0
4

-0
5

-8
2

E
A

R
..Y

W
IL

D

S
TH

D
R

O
B

R
T

S
N

.
C

R
S

O
M

A
S

S
R

8
1

A
D

1
2

1
8

0
6

9
8

0
9

9
9

2
2

6
8

1
2

1
7

6
6

6
.8

0
4

-0
5

-8
2

0
5

-<
J
5

-8
2

R
B

.
L

A
T

E
W

IL
D

S
T

H
D

R
O

B
R

T
S

N
.

C
R

R
O

B
R

T
S

N
.

e
ll

81
A

D
1

2
1

8
1

0
3

7
3

4
2

1
5

5
6

7
7

9
3

4
6

6
9

1
5

6
.8

2
6

-0
4

-8
2

1
3

-0
5

-8
2

R
B

.
L

A
T

E
H

T
C

H
.

S
T

H
D

R
O

E
R

T
S

N
.

C
R

R
O

B
R

T
S

N
.

C
R

81
A

D
1

2
1

9
4

'6
2

4
6

0
1

2
4

9
2

1
8

8
3

4
6

7
3

3
5

6
.0

2
6

-<
J
4

-8
2

1
3

-0
5

-8
2

R
B

.
E

A
R

..
Y

H
T

C
H

.
S

T
H

D
S

O
H

A
S

S
S

O
M

A
S

S
R

81
A

D
1

2
1

9
4

7
2

3
4

8
2

4
7

9
0

2
3

9
6

1
5

2
.2

0
5

-0
5

-8
2

0
5

-0
5

-8
2

S
O

H
A

S
S

W
IL

D
S

T
H

D
R

0
8

R
T

S
N

.
C

R
E

L
S

IE
L

8
2

N
O

N
E

S
4

0
0

1
7

0
2

2
4

1
7

0
2

2
4

2
.0

1
4

-0
7

-8
2

1
4

-0
7

-8
2

C
O

L
O

N
IZ

.

S
T

H
D

R
O

B
R

T
S

N
.

C
R

R
O

B
R

T
S

N
.

C
R

81
N

O
N

E
C

W
1

0
0

6
2

6
5

3
6

2
6

5
3

4
5

.9
2

8
-0

4
-8

2
1

3
-0

5
-8

2
G

R
A

D
E

-O
U

T
S

-
-

-
-

-
T

O
T

A
L

S
FO

R
S

T
tI

D
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
1

2
2

4
6

1
4

7
5

1
2

6
4

8
2

1
3

9
2

0
3

3

-
-

-
-
--

--
-

--
--

-
-

-
-

-
--

-
-
--

-
--

-
-

-
-

-
--

--
--

-
--

-
--

-
--

-
'-

-
-

-
--

--
-

-
-
--

--
-

-
-

-
-

G
R

A
N

D
T

O
T

A
L

S
-

-
-

-
-

4
0

8
8

2
7

1
5

2
9

9
8

8
1

8
1

5
8

9
2

4
2

2
8

4 ..,
"



"

T
ab

le
4

(c
o

n
t'

d
.)

R
O

B
K

R
TS

O
N

C
R

K
BI

t

A
ss

e
ss

m
e
n

t:

N
ah

m
in

t
ch

in
o

o
k

-
si

n
g

le
CW

T
g

ro
u

p
to

id
e
n

ti
fy

st
o

ck
in

fi
sh

e
ry

a
d

u
lt

s
w

er
e

ca
p

tu
re

d
in

N
ah

m
in

t,
eg

g
s

w
er

e
in

cu
b

at
ed

an
d

re
ar

ed
a
t

R
o

b
er

ts
o

n
,

sm
o

lt
s

w
er

e
re

tu
rn

ed

to
th

e
N

ah
m

in
t

R
o

b
er

ts
o

n
ch

in
o

o
k

p
la

n
n

ed
to

m
ar

k
7

5
,0

0
0

re
p

re
se

n
ti

n
g

p
ro

d
u

ct
io

n
on

e
a
rt

h
ch

an
n

el
an

d
5

0
,0

0
0

re
p

re
se

n
ti

n
g

p
ro

d
u

ct
io

n

in
c
o

n
c
re

te
ra

ce
w

ay
s

CW
T

0
2

-2
4

-0
5

w
as

ap
p

li
ed

as
p

la
n

n
ed

,
b

u
t

ta
g

g
in

g
o

f
e
a
rt

h
ch

an
n

el
p

ro
d

u
ct

io
n

(C
W

T
0

2
-2

2
-0

2
)

w
as

d
is

c
o

n
ti

n
u

e
d

b
ec

au
se

fi
sh

w
er

e
sm

o
lt

in
g

an
d

st
re

ss
e
d

du
e

to
h

an
d

li
n

g
fo

r
th

is
re

as
o

n
un

m
ar

ke
d

g
ro

u
p

s
w

er
e

re
as

si
g

n
ed

re
p

re
se

n
ta

ti
o

n
to

cw
r

0
2

-2
4

-0
5

re
g

a
rd

le
ss

o
f

po
nd

ty
p

e
si

n
c
e

th
is

g
ro

u
p

o
f

m
ar

ke
d

fi
sh

w
as

m
os

t
si

m
il

a
r

to
th

e
un

m
ar

ke
d

g
ro

u
p

s
a
t

th
e

ti
m

e
o

f
re

le
a
se

in
te

rm
s

o
f

fi
sh

si
z
e

-
3

CW
T

g
ro

u
p

s
t
~

e
v

a
lu

a
te

th
e

in
fl

u
e
n

c
e

o
f

b
o

d
y

-l
ip

id
co

m
p

o
si

ti
o

n
on

o
ce

an
su

rv
iv

a
l

(D
.

H
ig

gs
)

-
CW

T
0

2
-2

4
-0

5
is

m
os

t
re

p
re

se
n

ta
ti

v
e

o
f

·p
ro

d
u

c
ti

o
n

·
R

ob
er

ts
o

n
co

ho
-

p
la

n
n

ed
to

re
le

a
se

·
3

CW
T

g
ro

u
p

s
to

e
v

a
lu

a
te

h
e
re

ta
b

il
it

y
o

f
a
d

u
lt

m
ig

ra
ti

o
n
t
~
i
n
g

-
p

la
n

w
as

d
is

ru
p

te
d

d
u

e
to

fi
sh

le
ak

s
be

tw
ee

n
re

a
ri

n
g

g
ro

u
p

s
-

.r
ev

is
ed

re
le

a
se

st
ra

te
g

y
to

d
et

er
m

in
e

e
ff

e
c
t

o
f

re
le

a
se

d
a
te

on
c
o

n
tr

ib
u

ti
o

n
to

ca
tc

h
an

d
es

ca
p

em
en

t
-

·p
ro

d
u

c
ti

o
n

·
is

b
e
st

re
p

re
se

n
te

d
b

y
co

m
bi

ni
ng

re
tu

rn
s

fo
r

th
e

3
CW

T
gr

O
up

s

'.

P
ro

d
u

ct
io

n
S

tr
a
te

g
ie

s:

S
p

ec
ie

s

C
hi

no
ok

C
oh

o

S
ta

g
e

a
t

N
o.

Ju
v

e
n

il
e
s

S
to

ck
B

ro
od

Y
ea

r
R

el
ea

se
T

ar
g

et
R

el
ea

se
d

R
o

b
er

ts
o

n
19

81
S

m
al

l:
9

,0
0

0
,0

0
0

7
,8

4
2

,3
1

4
N

ah
m

in
t

19
81

S
m

o
lt

7
0

,0
0

0
1

6
,6

7
5

R
o

b
er

ts
o

n
19

80
S

m
al

t
1

,0
0

0
,0

0
0

9
9

1
,2

6
2

\J
l

--
I

G
en

er
al

:
F

a
c
il

it
ie

s
w

er
e

ex
pa

nd
ed

fo
r

co
h

o
(i

n
c
re

a
se

fr
om

5
0

0
,0

0
0

to
2

,0
0

0
,0

0
0

sm
o

lt
s)

an
d

fo
r

st
e
e
lh

e
a
d

in
1

9
8

0
,

b
u

t
th

e
GW

G
op

po
se

d
co

h
o

p
ro

d
u

ct
io

n
in

c
re

a
se

s
(a

ft
e
r

c
o

n
st

ru
c
ti

o
n

w
as

in
p

ro
g

re
ss

)
on

th
e

b
a
si

s
th

a
t

th
e
re

w
ou

ld
b

e
p

re
ss

u
re

to
h

av
e

a
te

rm
in

al
co

h
o

fi
sh

e
ry

d
u

ri
n

g
S

ep
te

m
b

er
.

T
h

is
co

u
ld

ca
u

se
m

ix
ed

st
o

ck
fi

sh
e
ry

p
ro

b
le

m
s

fo
r

S
p

ro
at

ch
in

o
o

k
an

d
st

e
e
lh

e
a
d

st
o

c
k

s.
A

co
m

pr
om

is
e

so
lu

ti
o

n
w

as
to

in
c
re

a
se

co
ho

p
ro

d
u

ct
io

n
to

1
,0

0
0

,0
0

0
in

st
e
a
d

o
f

2
,0

0
0

,0
0

0
sm

o
lt

s
an

d
to

in
c
re

a
se

p
ro

d
u

ct
io

n
o

f
ch

in
o

o
k

fr
om

6
,0

0
0

,0
0

0
to

9
,0

0
0

,0
0

0
sm

o
lt

s.
R

ea
ri

n
g

fa
c
il

it
ie

s
w

er
e

ad
eq

u
at

e
fo

r
th

is
sp

e
c
ie

s
s
h

if
t

b
u

t
th

e
re

h
as

b
ee

n
an

o
n

g
o

in
g

p
rq

b
le

m
in

cu
b

at
in

g
th

e
in

c
re

a
se

d
nu

m
be

r
o

f
ch

in
o

o
k

eg
g

s.
F

u
rt

h
er

it
w

as
ag

re
ed

to
d

et
er

m
in

e
if

co
ho

a
d

u
lt

m
ig

ra
ti

o
n

ti
m

in
g

w
as

h
e
ri

ta
b

le
.

If
so

,
it

m
ay

b
e

p
o

ss
ib

le
to

p
ri

m
a
ri

ly
en

h
an

ce
th

e
e
a
rl

y
ru

n
co

h
o

so
th

ey
co

u
ld

be
fi

sh
e
d

a
t

th
e

sa
m

e
ti

m
e

a
s

R
o

b
er

ts
o

n
C

re
ek

ch
in

o
o

k
.

D
ep

en
di

ng
on

th
e

ou
tc

om
e

o
f

th
e
se

st
u

d
ie

s,
co

h
o

m
ig

h
t

th
en

b
e

in
c
re

a
se

d
to

th
e

o
ri

g
in

a
l

d
es

ig
n

ta
rg

e
t

o
f

2
,0

0
0

,0
0

0
sm

a
lt

s.

C
h

in
o

o
k

:
P

ro
d

u
ct

io
n

o
f

R
o

b
er

ts
o

n
C

re
ek

ch
in

o
o

k
w

as
s
li

g
h

tl
y

be
lo

w
e
x

p
e
c
ta

ti
o

n
.

N
ah

m
in

t
ch

in
o

o
k

en
ha

nc
em

en
t

w
as

in
it

ia
te

d
to

re
b

u
il

d
th

is
st

o
ck

w
hi

ch
is

p
er

ce
iv

ed
as

g
e
n

e
ti

c
a
ll

y
u

n
iq

u
e

by
m

an
ag

em
en

t
b

io
lo

g
is

ts
.

L
on

g
te

rm
p

la
n

s
c
a
ll

fo
r

a
h

ig
h

er
e
x

p
lo

it
a
ti

o
n

ra
te

on
th

e
R

o
b

er
ts

o
n

ch
in

o
o

k
st

o
ck

by
m

ov
in

g
fi

sh
in

g
b

o
u

n
d

ar
ie

s
to

th
e

w
es

t.
S

uc
h

a
b

o
u

n
d

ar
y

s
h

if
t

w
ou

ld
th

re
a
te

n
th

e
N

ah
m

in
t

st
o

c
k

.
P

ro
d

u
ct

io
n

w
as

li
m

it
e
d

by
b

ro
o

d
st

o
c
k

a
v

a
il

a
b

il
it

y
.

C
oh

o.
p

ro
d

u
ct

io
n

nu
m

be
rs

w
er

e
as

p
la

n
n

ed
.

E
gg

s
w

er
e

ta
k

en
fr

om
d

if
fe

re
n

t
se

g
m

en
ts

o
f

th
e

a
d

u
lt

m
ig

ra
ti

o
n

to
e
v

a
lu

a
te

h
e
ri

ta
b

il
it

y
o

f
ti

m
in

g
b

u
t

th
e

st
u

d
y

w
as

d
is

ru
p

te
d

d
u

ri
n

g
th

e
re

a
ri

n
g

p
ro

ce
ss

(f
ls

h
le

ak
ag

e
be

tw
ee

n
p

a
ra

ll
e
l

re
a
ri

n
g

c
h

a
n

n
e
ls

).
F

or
th

is
re

as
o

n
th

e
h

e
ri

ta
b

il
it

y
st

u
d

y
w

as
d

is
c
o

n
ti

n
u

e
d

an
d

th
e

p
o

n
d

s
w

cr
s

r"
'l

ea
se

d
on

<
li

ff
.e

rs
n\

:
c
l
a
~
"
"

to
e
v

a
lu

a
te

th
e

e
ff

e
c
t

of
.

ti
m

e
o

f
re

lo
a
se

on
su

rv
iv

a
l.



T
a
b

le
4

(c
o

n
t'

d
)

S
N

O
O

T
L

I
P-

AG
E

1

R
E

L
E

A
S

E
D

A
T

E

R
E

L
E

A
S

E
B

R
O

O
O

N
O

.
R

E
LE

A
S

E
D

S
IZ

E
S

T
A

R
T

E
N

D
-S

·P
E

C
IE

S
.

S
T

<X
:K

S
IT

E
Y

E
A

R
H

A
R

K
M

A
R

K
E

D
IN

C
O

M
P

L
.

U
N

M
A

R
K

T
O

T
A

L
(G

R
A

M
)

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

C
D

M
!.

£N
T

S

C
H

IN
A

T
N

A
R

K
O

A
T

N
A

R
K

O
8

1
A

D
0

2
2

1
5

4
3

4
7

0
3

9
6

3
0

3
5

6
6

6
1

.6
2

7
-0

5
-8

2
0

6
-0

6
-8

2
1

0
D

A
Y

S
H

O
L

D
IN

G

C
H

IN
A

T
N

A
R

K
O

A
T

N
A

R
K

O
8

1
A

D
0

2
2

1
5

5
3

2
0

4
1

8
8

9
6

0
0

0
3

8
9

3
0

1
.0

3
1

-0
5

-8
2

0
6

-0
6

-8
2

N
O

H
O

L
D

IN
G

C
H

IN
A

T
N

A
R

K
O

N
O

O
S

/S
A

L
L

8
1

N
O

N
E

S
3

0
0

2
0

1
0

0
2

0
1

0
0

2
.0

1
2

-0
7

-8
2

1
8

-0
7

-8
2

C
O

L
O

N
IZ

A
T

IO
N

-
-

T
O

T
A

L
S

FO
R

C
H

IN
-

6
6

7
4

4
1

8
5

2
2

6
1

0
0

9
4

6
9

6
...

-.
-

...

C
H

U
M

F
IS

H
/A

IR
F

IS
H

/A
IR

81
L

V
3

2

C
H

U
M

S
A

L
L

O
o

rf
f

S
A

LL
O

O
M

T
8

1
R

V
3

3
C

H
U

M
F

IS
H

/A
IR

F
IS

H
/A

IR
81

A
D

L
V

3
1

C
H
U
I
~

N
E

C
L

E
E

T
.

T
H

O
R

S
E

N
81

A
D

R
V

3
0

C
H

U
M

S
N

O
O

T
/N

U
H

L
K

S
N

O
O

T
/N

U
H

L
K

8
1

N
O

N
E

4
9

-
-

T
O

T
A

L
S

FO
R

C
H

U
M

-

3
5

1
5

0
3

5
0

2
0

9
6

2
8

2
4

5
1

2
8

9
9

1
0

0
1

0
0

0
4

8
4

1
0

5
5

8
4

2
0

5
3

4
2

5
0

7
0

0
2

0
6

3
8

1
2

4
1

3
3

-1
5

0
0

5
0

1
5

5
0

3
9

0
0

4
5

4
4

1
6

4
5

0
0

6
2

0
6

6
7

6
2

0
6

6
7

0
.7

0
.7

0
.7

0
.7

0
.8

2
5

-0
3

-8
2

2
9

-0
3

-8
2

3
&

-0
3

-8
2

3
1

-0
3

-8
2

2
5

-0
3

-8
2

2
9

-0
3

-8
2

2
2

-0
3

-8
2

2
~
0
3
-
8
2

2
~
0
3
-
8
2
0
7
-
O
~
8
2

2
1

8
5

5
0

3
6

0
0

1
9

1
0

8
2

6
2

1
3

2
9

7
6

C
O

H
O

L
B

E
L

O
O

O
L

A
·L

B
E

L
O

O
O

LA
8

1
A

D
0

2
2

1
3

6

T
O

T
A

L
S

FO
R

m
H

O
-

-
-

-
-

S
T

H
D

S
T

H
D

S
N

O
O

T
/N

U
H

L
K

S
A

LL
O

O
M

T

S
N

O
O

T
/N

U
H

L
K

H
O

T
N

A
R

K
O

-
-

T
O

T
A

L
S

FO
R

S
T

H
D

-

8
2

N
O

N
E

4
7

8
2

N
O

N
E

4
8

V
I

1
9

7
0

3
2

3
6

3
6

6
6

1
5

6
6

0
0

1
.4

1
5

-0
7

-8
2

1
7

-0
7

-8
2

..
..

..
..

..
..

..
.

0
0

-
-

-
-

...
~

...
...

...
...

...
...

...
...

...
...

-
...

...
...

...
...

...
-

...
-

...
...

--
...

...
-

...
...

1
9

7
0

3
2

3
6

3
6

6
6

1
5

6
6

0
0

...
--

-
...

-
...

...
...

...
-

...
...

...
-

...
...

...
...

...
-

...
...

...
-

-
...

0
0

4
9

1
0

0
4

9
1

0
0

0
.4

1
6

-0
8

-8
2

1
6

-0
8

-8
2

FE
D

FR
Y

0
0

2
4

0
0

0
2

4
0

0
0

0
.2

1
6

-0
8

-8
2

1
6

-0
8

-8
2

FE
D

FR
Y

-
-
-
-
-
-
-

-
-

-
-

-
...

...
...

...
...

-
...

...
...

...
...

...
...

...
...

0
0

7
3

1
0

0
7

3
1

0
0

...
...

...
...

-
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...

-
G

R
A

N
D

3
0

4
9

9
7

T
O

T
A

L
S

5
6

8
8

2
0

4
6

6
lF

2
3

5
7

3
7

2

"



-
-
-
-
_

.
_

-
-
-
_

.
-
.
~
~
~
~
~
=

,.
-

-
-

.".
'""

'.

T
ab

le
4

(
o
o
n
t
~
d
.
)

S
R

O
O

T
L

I

..
..

A
ss

e
ss

m
e
n

t:

ch
um

-
3

st
o

ck
s

w
er

e
m

ar
ke

d
(F

is
h

-A
ir

,
S

al
lo

o
m

t,
N

ec
le

et
sc

o
n

n
ay

)
fo

r
ev

al
u

at
io

n
o

f
h

at
ch

er
y

c
o

n
tr

ib
u

ti
o

n
-

S
al

lo
o

m
t

w
as

p
re

v
io

u
sl

y
se

le
c
te

d
liS

th
e

in
d

ex
st

o
ck

fo
r

sl
lt

e
ll

it
e
d

p
ro

d
u

ct
io

n
in

th
e

B
el

il
l

C
oo

ll
l

sy
st

em
-

F
is

h
-A

ir
st

o
ck

m
ll

rk
in

g
W

llS
s
p

li
t

S
O

t
M

L
V

lin
d

S
O

t
LV

to
p

ro
v

id
e

dl
lt

ll
on

re
g

en
er

at
io

n
o

f
cl

ip
p

ed
v

e
n

tr
a
l

fl
n

s
-

c
o

n
tr

ib
u

ti
o

n
o

f
un

m
llr

ke
d

st
o

ck
s

v
iI

I
be

es
ti

m
ll

te
d

d
ir

e
c
tl

y
fr

om
co

n
tr

ib
u

ti
o

n
o

f
m

ar
ke

d
st

o
ck

s
w

it
h

in
li

m
it

s
se

t
by

to
tl

ll
cl

lt
ch

lin
d

es
cl

lp
em

en
t

-
N

ec
le

et
sc

o
n

n
ay

ch
um

w
er

e
re

le
as

ed
in

th
e

lo
w

er
B

el
la

C
oo

lll
du

e
to

bu
dg

et
ll

ry
c
o

n
st

ra
in

ts
co

ho
-

si
n

g
le

CW
T

g
ro

u
p

to
eV

ll
lu

ll
te

su
rv

iv
ll

l
o

f
.f.

ed
fr

y
re

le
ll

se
ch

in
o

o
k

-
2

C
W

T
g

ro
u

p
s

re
ls

ll
se

d
in

to
A

tn
ar

ko
R

iv
er

to
ev

al
u

at
e

th
e

e
ff

e
c
t

o
f

in
st

re
ll

D
h

o
ld

in
g

on
ho

m
in

g
b

eh
av

io
u

r
lin

d
su

rv
iv

ll
l

-
p

la
n

s
to

ta
g

lo
w

er
B

el
la

C
oo

ll
l

c
o

lo
n

iz
a
ti

o
n

g
ro

u
p

v
er

e
cl

ln
ce

ll
ed

du
e

to
po

or
fi

sh
h

e
a
lt

h

P
ro

d
u

ct
io

n
S

tr
a
te

g
ie

s:
S

tl
lg

e
li

t
B

ro
od

Y
el

l<
R

el
el

ls
e

19
81

Fe
d

F
ry

19
81

Pe
d

F
ry

19
81

Fe
d

P
ry

19
81

re
d

F
ry

19
81

Fe
d

F
ry

19
81

Fe
d

F
ry

19
81

Pe
d

P
ry

19
81

Pe
d

P
ry

S
p

ec
ie

ll

C
hi

no
ok

Ch
lll

D

C
oh

o

S
to

ck

A
tn

ar
ko

. B
el

la
C

oo
la

S
ll

ll
o

o
ll

t

S
n

o
o

tl
i/

N
u

h
al

k
N

oo
sg

ul
ch

K
lo

nn
ic

k
P

is
h

N
ec

le
et

sc
on

nl
ly

T
o

ta
l

B
el

la
C

oo
la

19
81

re
d

P
ry

N
O

.
Ju

v
e
n

il
e
s

T
ll

rg
et

R
el

ea
se

d

72
,0

0
0

9
4

,6
9

6

1
,4

4
0

,0
0

0
0

U
1

4
3

2
,0

0
0

5
8

4
,2

0
5

ID

3
6

0
,0

0
0

6
2

0
,6

6
7

7
2

,0
0

0
0

7
2

,0
0

0
0

72
,0

0
0

4
8

6
,4

5
9

3
6

0
,0

0
0

4
4

1
,6

4
5

-
-

2
,7

3
6

,0
0

0
2

,1
3

2
,9

7
6

7
2

,0
0

0
5

6
,6

0
0

C
hi

no
ok

.
GW

G
ap

p
ro

v
al

to
s
ta

rt
en

h
an

ci
n

g
A

tn
ar

k
o

C
hi

no
ok

v
as

b
as

ed
o

n
d

ec
re

as
in

g
ru

n
si

z
e

an
d

on
o

u
r

ag
re

e.
.n

t
to

ta
g

re
le

as
ed

fi
sh

.
F

u
rt

h
er

it
vi

la
ag

re
ed

a
p

o
rt

io
n

co
u

ld
be

re
le

aa
ed

in
to

th
e

S
a
ll

o
c
a
t

R
iv

er
on

th
e

lo
w

er
B

el
la

C
oo

la
sy

st
em

.

C
hU

II
.

C
oh

o:

u
n

li
k

e
B

O
a

o
th

er
ri

v
e
r

sy
st

el
ls

,
ev

er
y

m
in

or
st

o
ck

on
th

e
B

el
la

C
O

O
la

is
vi

ew
ed

aa
d

is
c
re

te
an

d
en

h
an

ee
.e

n
t

is
do

ne
on

a
st

o
ck

by
st

o
ck

b
a
si

s.
T

h
is

p
re

se
n

ts
ao

m
e

d
if

fi
c
u

lt
ie

a
in

th
a
t

fi
a
h

ca
p

tu
re

d
in

th
e

.
.i

n
st

e
a

(m
ai

ns
te

m
B

el
la

C
O

O
la

"s
to

ck
")

o
r

ca
p

tu
re

d
a
t

o
r

n
ea

r
m

ai
ns

te
m

-
tr

ib
u

ta
ry

co
n

fl
u

en
ce

s
m

ay
b

s
sn

ro
u

t.
~
o

tr
ib

u
ta

ri
e
s.

T
h

er
ef

o
re

,
in

so
m

s
c
a
se

s,
ca

p
tu

re
d

fi
sh

th
a
t

sr
e

as
su

ae
d

to
b

e
a

p
a
rt

ic
u

la
r

st
o

ck
aa

y
a
c
tu

a
ll

y
be

p
as

si
n

g
th

ro
u

g
h

to
o

th
e
r

sp
aw

ni
ng

g
ro

u
n

d
s.

R
eg

ar
d

le
sa

,
o

u
r

in
te

n
d

ed
st

ra
te

g
y

is
to

.&
in

ta
in

st
o

ck
lI

ep
ar

at
io

n
as

m
uc

h
a
.

p
ra

c
ti

c
a
l

u
n

ti
l

th
e

q
u

es
ti

o
n

o
f

st
o

ck
d

is
c
re

te
n

e
ss

is
re

so
lv

ed
th

ro
u

g
h

st
ra

y
in

g
a
tu

d
ie

s
an

d
re

la
te

d
g

e
n

e
ti

c
st

u
d

ie
s.

N
O

eg
gs

w
er

e
ta

k
en

fr
om

th
e

"l
la

in
st

el
l

st
o

ck
"

b
ec

au
se

o
f

th
e

ab
ov

e
c
it

e
d

cO
ll

p
U

ca
ti

o
n

a
an

d
lo

g
is

ti
c
a
l

co
n

ai
d

er
at

io
n

s.

"n
ts

re
v

as
in

su
ff

ic
ie

n
t

ea
ca

p
el

l8
n

t
in

to
th

e
N

oo
sg

ul
ch

an
d

K
lo

nn
ic

k
to

p
ro

ce
ed

w
it

h
eg

g
-t

ak
es

.
O

ur
co

n
ti

n
g

en
cy

p
la

n
v

as
to

ta
k

e
N

u
h

al
k

/T
h

o
rs

en
an

d
p

is
h

ch
um

eg
g

s
if

N
oo

sg
ul

ch
an

d
K

lo
n

n
ic

k
d

id
n

o
t

p
ro

d
u

ce
-

th
is

v
as

d
p

n
e.

N
ec

le
et

sc
o

n
n

ll
y

fr
y

w
er

e
to

be
re

le
ll

se
d

a
t

4
M

il
e

in
th

e
lo

v
er

B
e
ll

a
C

O
O

lll
b

u
t

v
er

e
a
c
c
id

e
n

ta
ll

y
re

le
as

ed
in

to
T

h
o

rs
en

C
re

ek
.

E
nh

an
ce

m
en

t
o

f
l
o
~
e
r

B
el

la
C

O
O

la
st

o
ck

s
V

IIS
in

it
ia

te
d

du
e

to
d

ec
re

ll
si

n
g

es
ca

pe
m

en
t

le
v

e
ls

.
I
t

v
as

ag
re

ed
fi

sh
uo

ul
d

be
p

la
fi

to
J

nO
£

ry
an

d
tS

99
G

d.



T
a
b

le
4

(c
o

n
t'

d
)

T
E

N
D

E
R

fO
O

T
C

R
E

E
K

P
A

G
E

1

S
P

E
C

IE
S

C
H

IN

S
T

O
C

K

S
Q

U
A

M
IS

H

R
E

L
E

A
S

E

S
IT

E

T
E

N
D

E
R

F
O

O
T

B
R

O
O

D

Y
E

A
R

M
A

R
K

81
A

D
0

2
1

9
4

6

M
A

R
K

E
D

5
9

9
8

3

N
O

.
R

E
L

E
A

S
E

D

II
C

O
M

P
L

.
U

N
M

A
R

K

1
2

2
4

1
0

8
0

1

T
O

T
A

L

7
2

0
0

8

S
IZ

E

(G
R

A
M

)

5
.5

R
E

L
E

A
S

E
D

A
T

E

S
T

A
R

T
E

N
D

D
D

-M
M

-Y
Y

D
D

-M
M

-Y
Y

2
7

-0
4

-8
2

2
9

-0
4

-8
2

C
D

M
/.

£
N

T
S

II
C

/R
R

l
A

T
C

A
P

.

-
T

O
T

A
L

S
FO

R
C

H
IN

5
9

9
8

3
1

2
2

4
1

0
8

0
1

-
-

-
-

-
_."

-
-

-
7

2
0

0
8

T
E

N
D

B
R

F
O

O
'l'

C
R

B
E

II:

-
-

-
-

-
G

R
~

N
D

5
9

9
8

3

T
O

T
~

L
S

1
2

2
4

1
0

8
0

1
7

2
0

0
8

0'
1 o

A
ss

es
sm

en
t:

ch
in

O
O

K
-

si
n

g
le

CW
T

g
ro

u
p

to
d

et
er

m
in

e
su

rv
iv

a
l

to
c
a
tc

h
an

d
es

ca
p

em
en

t

p
ro

d
u

c
ti

o
n

S
tr

a
te

g
ie

s:
N

o.
Ju

v
e
n

il
e
s

T
a
rg

e
t

R
el

ea
se

d

S
p

e
c
ie

s

C
h

in
o

o
k

S
to

ck

S
qu

am
is

h

B
ro

od
Y

ea
r

19
B

1

S
ta

g
e

a
t

R
el

ea
se

S
m

o
lt

1
6

7
,0

0
0

72
,O

O
B

C
h

in
o

o
k

:
E

gg
s

w
er

e
ta

k
en

to
C

ap
il

an
o

h
a
tc

h
e
ry

fo
r

in
c
u

b
a
ti

o
n

an
d

re
a
ri

n
g

si
n

c
e

T
en

d
er

fo
o

t
h

a
tc

h
e
ry

w
as

s
ti

ll
un

de
r

c
o

n
st

ru
c
ti

o
n

d
u

ri
n

g
fa

ll
/w

in
te

r
19

B
1

/8
2

.
E

g
g

-t
ak

e
w

as
li

m
it

e
d

by
b

ro
o

d
st

o
ck

a
v

a
il

a
b

il
it

y
an

d
2

0
,0

0
0

fi
sh

w
er

e
lo

s
t

d
u

ri
n

g
tr

a
n

sp
o

rt
fr

om
C

ap
il

an
o

to
T

en
d

er
fo

o
t.

~
.



T
ab

le
5

.
T

o
ta

l:
1

9
8

2
ch

in
o

o
k

re
le

a
se

s
by

p
ro

d
u

c
ti

o
n

a
re

a
,

st
o

c
k

an
d

st
a
g

e
a
t

re
le

a
se

.

U
nf

ed
F

ed
fr

y
S

ub
y

ea
rl

in
g

Y
e
a
rl

in
g

T
o

ta
l

P
ro

d
u

c
ti

o
n

A
re

a
F

a
c
il

it
y

S
to

ck
fr

y
S

m
o

lt
s

S
m

o
lt

s

U
pp

er
F

r·
as

er
B

ir
k

en
h

ea
d

B
ir

k
en

h
ea

d
3

5
,9

5
9

9
,7

5
4

4
5

,7
1

3
L

oo
n

B
o

n
ap

ar
te

5
2

,5
0

0
5

2
,5

0
0

N
ic

o
la

3
8

,3
0

0
3

8
,3

0
0

P
en

n
y

B
ow

ro
n

8
4

,4
3

5
8

4
,4

3
5

S
li

m
6

7
,0

5
8

6
7

,0
5

8
Q

u
es

n
el

Q
u

es
n

el
6

2
,6

1
2

,6
2

,6
1

2

S
u

b
-t

o
ta

l
2

4
2

,2
9

3
9

8
,5

7
1

9
,7

5
4

3
5

0
,6

1
8

L
ow

er
F

ra
se

r
C

ap
il

an
o

C
ap

il
an

o
9

9
2

,9
9

6
3

3
,7

5
2

1
,0

2
6

,7
4

8
C

h
il

li
w

a
c
k

C
h

il
li

w
a
c
k

I
I

I
4

,9
7

5
4

,9
7

5
D

o
ll

y
V

ar
d

en

I
I

I
H

a
rr

is
o

n

I
I

3
5

6
,3

8
8

I
3

5
6

,3
8

8
p

it
t

I
I

1
0

9
,6

6
5

I
1

0
9

,6
6

5
P

o
st

I
I

I
I

0'
1

S
al

w
ei

n
I

I
I

I
I

In
ch

S
id

d
le

I
I

I
I

I
,I

n
ch

I
I

I
I

I
N

ic
om

en

S
qu

ak
um

N
o

rr
is

h

B
la

n
ey

Jo
n

es
Jo

n
e
s

C
r.

I
,

.
.
I
'

.
I

T
en

d
er

fo
o

t
C

he
ak

am
us

I
I

I
72

.,0
08

I
I

7
2

,0
0

8
,

I
I

I
I

1
-
-
-

S
u

b
-t

o
ta

l
I

I
1

1
,5

3
6

,0
3

2
1

3
3

,7
5

2
1

1
,5

6
9

,7
8

4



"'

T
ab

le
5

(c
o

n
t'

d
.)

0'
1

N

7
6

5
,4

6
4

1
5

2
,0

0
0

4
9

1
,6

2
4

1
6

,6
7

5

7
,8

4
2

,3
1

4
R

o
b

er
ts

o
n

C
on

um
a

S
om

as
s

C
an

to
n

S
u

b
-t

o
ta

l

T
lu

p
an

a
D

es
er

te
d

N
it

in
a
t

N
ah

m
in

t

S
uc

w
oa

R
o

b
er

ts
o

n
C

r.

N
it

in
a
t

C
on

um
a

V
an

c.
Is

.
w

es
t

C
o

as
t

IUn
fe

d
F

ed
fr

y
S

u
b

y
ea

rl
in

g
Y

e
a
rl

in
g

T
o

ta
l

P
ro

d
u

c
ti

o
n

A
re

a
F

a
c
il

it
y

S
to

ck
Ifr

y
S

m
o

lt
s

S
m

o
lt

s

G
e
o

rg
ia

/
B

ig
Q

u
al

ic
u

m
B

ig
Q

u
al

ic
u

m
3

,4
6

6
.7

6
8

3
,4

6
6

,7
8

8

Jo
h

n
st

o
n

e
S

t.
E

n
g

li
sh

m
an

C
h

em
ai

n
u

s
C

he
m

ai
nu

s
1

3
,7

2
3

1
3

,7
2

3

L
it

tl
e

Q
u

al
ic

u
m

B
ig

Q
u

al
ic

u
m

1
,4

1
1

,1
5

7
1

,4
1

1
,1

5
7

L
it

tl
e

Q
u

al
ic

u
m

I
I

3
0

6
,8

8
9

I
I

3
0

6
,8

8
9

T~
lu

m
I

I
.

Q
ui

ns
am

Q
ui

ns
am

I
I

7
6

5
,4

6
4

I
_

_
_

_
_

S
a
l
_
m
o
n
_
~

I
I
I

S
u

b
-t

o
ta

l
1

I
I

5
,9

6
4

,0
2

1
I

5
,9

6
4

,0
2

1

-
-
-
-
-
-
-
-
-
-
-
-
1

I
I

I
I

I
I

I
I

I
I

I
I

I
I

1
5

2
,0

0
0

I
I

I
I

I

I
I

I4
9

1
,6

2
4

1

I
I

I
1

6
,6

7
5

I
I

,I
7

,8
4

2
,3

1
4

r
I

I
I

I
I

"I
1

1
8

,5
0

2
,6

13
1

I
8

,5
0

2
,6

1
3

-1
1

~



.:>

T
ab

le
5

(c
o

n
t'

d
.)

T
o

ta
l

S
to

ck

C
o

o
la

F
a
c
il

it
y

IUn
fe

d
F

ed
-f

ry
SU

by
ea

-r
-l

-:
n~

1~
ea

r-
l-

in
-9

1

Ifr
y

S
m

o
lt

s
ISm

o
lt

s
I

-
-
-
-
-
-
-
-
-
-
-
-
-
-
4

I
Ir

-
-
-
-
-

C
e
n

tr
a
l

C
o

as
t

S
n

o
o

tl
i

A
tn

ar
k

o
I

9
4

,6
9

6
I

I
9

4
,6

9
6

F
is

h
/A

ir
I

I
I

L
ow

er
B

e
ll

a
I

I
I

I
N

ec
le

et
sc

o
n

n
ay

I
I

I
S

al
lo

o
m

t
I

I
I

S
n

o
o

tl
i

I
I

.
P

ro
d

u
c
ti

o
n

A
re

a

S
u

b
-t

o
ta

l
9

4
,6

9
6

9
4

,6
9

6

N
o

rt
h

C
o

as
t

K
al

um
C

e
d

a
r/

C
le

a
r

I
I5

6
,8

0
0

1
I

5
6

,8
0

0

K
it

im
a
t

K
al

um
C

h
is

t
1

10
0

,6
5

0
I

I
I

1
0

0
,6

5
0

a.. w

H
ir

sc
h

I
2

0
,6

2
0

I
2

0
,6

2
0

K
it

im
a
t

1
3

8
,8

5
0

1
3

8
,8

5
0

M
at

h
er

s
M

at
h

er
s

P
a
ll

a
n

t
P

a
ll

a
n

t
I

S
u

b
-t

o
ta

l
1

5
7

,4
5

0
1

5
9

,4
7

0
3

1
6

,9
2

0

U
pp

er
.

S
k

ee
n

a
F

u
lt

o
n

F
u

lt
o

n
P

in
k

u
t

P
in

k
u

t

S
u

b
-t

o
ta

l

TO
TA

L
4

9
4

,4
3

9
1

6
,2

6
0

,7
0

7
4

3
,5

0
6

1
6

,7
9

8
,6

5
2



J
T

ab
le

6
.

T
o

ta
l

19
82

co
h

o
re

le
a
se

s
by

p
ro

d
u

c
ti

o
n

a
re

a
,

st
o

c
k

an
d

st
a
g

e
a
t

re
le

a
se

.

lu
n

fe
d

IF
ed

fr
y

lF
in

g
e
rl

tn
9

sl
F

in
g

e
rl

in
g

S
S

m
o

lt
s

T
o

ta
l

P
ro

p
u

c
ti

o
n

A
re

a
F

a
c
il

it
y

st
o

c
k

If
ry

<
2g

··1
2

-5
g

.
1

>
5

9
.

i

U
pp

er
F

ra
se

r
B

ir
k

en
h

ea
d

B
ir

k
en

h
ea

d

I
L

oo
n

B
o

n
ap

ar
te

N
ic

o
la

P
en

n
y

B
ow

ro
n

S
li

m

Q
u

es
n

el
Q

u
es

n
el

I
S

u
b

-t
o

ta
l

L
ow

er
F

ra
se

r
C

a
p

il
a
n

o
C

ap
U

an
o

9
0

,0
0

0
2

6
3

,0
9

0
5

3
9

,4
2

0
5

4
5

,5
3

8
1

,4
3

8
,0

4
8

C
h

il
li

w
a
c
k

C
h

il
li

w
a
c
k

D
o

ll
y

V
ar

d
en

4
5

,3
8

0
4

5
,3

8
0

H
a
rr

is
o

n
p

it
t

.
,

P
o

st
3

7
,3

0
6

3
7

,3
0

6

S
al

w
ei

n
I

6
2

,8
8

8
6

2
,8

8
8

In
ch

S
id

d
le

3
9

,4
8

3
3

9
,4

8
3

In
ch

1
0

,0
9

5
1

0
,0

9
5

N
ic

om
en

4
1

,1
1

3
4

1
,1

1
3

S
qu

ak
um

I
1

,0
0

0
1

,0
0

0

N
o

rr
is

h
I

4
,6

9
5

4
,6

9
5

B
la

n
ey

I
,

I
,

Jo
n

e
s

C
r.

Jo
n

es
I

;

I
I

T
e
n

d
e
rf

o
o

t
C

he
ak

am
us

I
I

S
u

b
-t

o
ta

l
9

0
,0

0
0

2
6

3
,0

9
0

6
3

5
,8

0
6

6
9

1
,1

1
2

1
,6

8
0

,0
0

8

-.

0'
1 ....



.-
-

tl

T
ab

le
6

(c
o

n
t'

d
.)

0
1

V
I

9
9

1
,2

6
2

I I I I I
9

9
1

,2
62

1

S
uc

w
oa

T
lu

p
an

a
D

es
er

te
d

N
it

in
a
t

N
ah

m
in

t
R

o
b

er
ts

o
n

S
om

as
s

N
it

in
a
t

R
o

b
er

ts
o

n
C

r.

lu
n

fe
d

F
ed

fr
y

F
in

g
e
rl

in
g

s
F

in
g

e
rl

in
g

s
S

m
o

lt
s

T
o

ta
l

P
ro

d
u

c
ti

o
n

A
re

a
F

a
c
il

it
y

S
to

ck
Ifr

y
<

2
g

.
2

-5
g

.
>

5
g

.

G
e
o

rg
ia

/
B

ig
Q

u
al

ic
u

m
B

ig
Q

u
al

ic
u

m
4

9
6

,9
5

0
1

0
,0

0
0

1
,1

8
2

,7
4

6
1

,6
8

9
,6

9
6

Jo
h

n
st

o
n

e
S

t.
E

n
g

li
sh

m
an

I
C

he
m

ai
nu

s
C

he
m

ai
nu

s
I

2
6

,2
9

6
2

6
,2

9
6

L
it

tl
e

Q
u

al
ic

u
m

B
ig

Q
u

al
ic

u
m

I
L

it
tl

e
Q

u
al

ic
u

m
I

P
u

n
tl

ed
g

e
P

u
n

tl
ed

g
e

I2
,7

6
0

,6
9

7
1

,0
01

,2
61

3
,7

6
1

,9
5

8
T

so
lu

m
Q

ui
ns

am
Q

ui
ns

am
2

6
3

,0
0

0
1

,2
7

5
,8

3
1

1
,5

3
8

,8
3

1
S

al
m

on
I

S
u

b
-t

o
ta

l
4

9
6

,9
5

0
2

,7
8

6
,9

9
3

2
7

3
,0

0
0

3
,4

5
9

,8
3

8
7

,0
1

6
,7

8
1

W
es

t
C

o
as

t
C

on
um

a
C

an
to

n

V
an

e.
Is

.
C

on
um

a
I

5
1

,3
81

1
I

4
9

,0
0

0
I

10
0,

38
1



T
a
b

le
6

(c
o

n
t'

d
.)

F
is

h
/A

ir

L
o

w
er

B
e
ll

a

C
o

o
la

N
e
c
le

e
ts

c
o

n
n

a
y

S
a
ll

o
o

m
t

S
n

o
o

tl
i

lu
n

fe
d
IF

ed
fr

y
IF

in
g

e
rl

in
g

S
F

in
g

e
rl

in
g

s
S

m
o

lt
s

IT
o

ta
l

.
P

ro
d

u
c
ti

o
n

A
re

a
F

a
c
il

it
y

S
to

c
k

If
ry

I
<

2
g

.
2

-5
g

.
>

5
g

.
I

I
I

I
-
-
-
-
-
-
-
-
-
-
-
-
-
1

I
1

-
-
-

C
e
n

tr
a
l

C
o

a
st

S
n

o
o

tl
i

A
tn

a
rk

o
I

I
I

1
I

I
I

I
5

6
,6

0
0

I
5

6
,6

0
0

I
I

I
I

I
I

I
I

I
I

I
I

~
I

I
I

S
u

b
-t

o
ta

l
1

5
6

,6
0

0
I

5
6

,6
0

0

-
-
-
-
-
-
-
-
1

I
I

1
-
-

0
\

0
\

M
a
th

e
rs

H
ir

sc
h

K
it

im
a
t

K
al

um
C

e
d

a
r/

C
le

a
r

1
.
1

I
I

I
I

K
al

ur
n

I
I

I
I

I
I

C
h

is
t

I
1

I
I

I
I

I
I

I
I

1

I
I

5
4

,0
0

0
1

I
5

4
,0

0
0

I
I

I
I

K
it

im
a
t

M
a
th

e
rs

N
o

rt
h

C
o

a
st

P
a
ll

a
n

t
P

a
ll

a
n

t
I

I
1

9
2

,8
5

7
I

I
!

1
9

2
,8

5
7

S
u

b
-t

o
ta

l
5

4
,0

0
0

1
9

2
,8

5
7

I
2

4
6

,8
5

7

U
p

p
er

S
k

ee
n

a
F

u
lt

o
n

F
u

lt
o

n
I

P
in

k
u

t
P

in
k

u
t

I
I

I
I

I
I

S
u

b
-t

o
ta

l
1

1
I

I
I

I
T

O
T

A
L

9
0

,0
0

0
9

2
2

,0
2

1
3

,6
1

5
,6

5
6

3
2

2
,0

0
0

5
,1

4
2

,2
1

2
1

0
.0

9
1

.8
8

9
.

..,



_
.-

--
--

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
:
-
-
-
~
-
-
-
-
-
-
-
~
~
-
-
-

.....
..

~
~

T
ab

le
7

.
T

o
ta

l
1

9
8

2
ch

um
re

le
a
se

s
b

y
p

ro
d

u
c
ti

o
n

a
re

a
,

st
o

c
k

an
d

st
a
g

e
a
t

re
le

a
se

.

P
ro

d
u

ct
io

n
A

re
a

F
a
c
il

it
y

S
to

ck
I I I

U
nf

ed
fr

y
F

ed
fr

y
(f

re
sh

w
a
te

r)
F

ed
fr

y
(s

a
lt

w
a
te

r)
T

o
ta

l

C
J\ -..
J

B
e
ll

Q
u

es
n

el

B
ow

ro
n

S
al

w
ei

n

P
it

t
P

o
st

B
ir

k
en

h
ea

d
B

o
n

ap
ar

te

N
ic

o
la

S
li

m

In
ch

B
ir

k
en

h
ea

d

L
oo

n

Q
u

es
n

el

P
en

ny

L
ow

er
F

ra
se

r

U
pp

er
F

ra
se

r

1 I
I

I
I

I
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

S_
ub

_-
_t

o_
t_

a_
l_

_
~
f
-
-
-
-
-
-
+
-
-
-
-
-
-
-
+
-
-
-
-
-
-

_

C
ap

il
an

o
C

ap
il

an
o

I
C

h
il

li
w

a
c
k

C
h

il
li

w
a
c
k

1
3

,
9

3
3

,
8

3
2

3
,9

3
3

,8
3

2

D
o

ll
y

V
ar

d
en

I
H

a
rr

is
o

n
I I I I I

In
ch

I
I

1
,2

8
4

,1
9

4
I

1
,2

8
4

,1
9

4

N
ic

om
en

I
S

qu
ak

w
n

S
u

ic
id

e
I

B
la

n
ey

1
,8

1
9

,4
6

2
I

1
,8

1
9

,4
6

2

Jo
n

es
C

r.
Jo

n
es

2
5

1
,4

0
0

I
2

5
1

,4
0

0

T
en

d
er

fo
o

t
C

he
ak

am
us

--
S

u
b

-t
o

ta
l

2
5

1
,4

0
0

7
,0

3
7

,4
8

8
7

,2
8

8
,8

8
8



T
ab

le
7

(c
o

n
t'

d
.)

1
U

nf
ed

1
F

ed
fr

y
I

F
ed

fr
y

I
T

o
ta

l
P

ro
d

u
c
ti

o
n

A
re

a
F

a
c
il

it
y

S
to

ck
I

fr
y

I
(f

re
sh

w
a
te

r)
I(

sa
lt

w
a
te

r)
I

.
I

I
I

I
-
-
-
-
-
-
-
-
-
-
-
-
~

..
I

I
G

e
o

rg
ia

/
B

ig
Q

u
al

ic
u

m
B

ig
Q

u
al

ic
u

m
I

4
3

,2
8

5
,9

1
8

I
2

,1
5

5
,5

5
3

I
1 4

5
,4

4
1

,4
7

1

Jo
h

n
st

o
n

e
S

t.
E

n
g

li
sh

m
an

I
I

I
I

C
h

em
ai

n
u

s
C

he
m

ai
nu

s
I

I
I

L
it

tl
e

Q
u

al
ic

u
m

B
ig

Q
u

al
ic

u
m

I
I

I4,
1

9
4

,6
8

6
L

it
te

Q
u

al
ic

u
m

1
,4

4
6

,8
7

7
2

,7
4

7
,8

0
9

p
u

n
tl

e
d

g
e

P
u

n
tl

ed
g

e
2

,3
6

9
,0

7
8

2
,3

6
9

,0
7

8
T

so
lu

m
'
.

Q
ui

ns
am

Q
ui

ns
am

7
1

,5
6

5
7

1
,5

6
5

S
al

m
on

S
u

b
-t

o
ta

l
4

4
,7

3
2

,7
9

5
7

,3
4

4
,0

0
5

5
2

,0
7

6
,8

0
0

W
es

t
C

o
as

t
C

on
um

a
C

an
to

n
4

1
7

,6
0

0
4

1
7

,6
0

0

V
an

e.
Is

.
C

on
um

a
4

,0
8

1
,0

0
0

4
,0

8
1

,0
00

S
uc

w
oa

4
,0

6
7

,5
0

0
4

,0
6

7
,5

0
0

.

T
lu

p
an

a
3

7
5

,5
0

0
3

7
5

,5
0

0

D
es

er
te

d
3

,7
8

2
,2

0
0

3
,7

8
2

,2
0

0

N
it

in
a
t

N
it

in
a
t

2
7

,1
7

8
,5

3
2

2
7

,1
7

8
,5

3
2

R
o

b
er

ts
o

n
C

r.
N

ah
m

in
t

R
o

b
er

ts
o

n

S
om

as
s

S
u

b
-t

o
ta

l
I'

I
3

9
.9

0
2

.3
3

2
1

1
3

9
.
9

0
2

.
3

3
2

I
.

0
\

0
0

-l
I

.
~

.
I



T
ab

le
7

(c
o

n
t'

d
.)

O
f

~

I
U

nf
ed

F
ed

fr
y

F
ed

fr
y

I
T

o
ta

l
P

ro
d

u
c
ti

o
n

A
re

a
F

a
c
il

it
y

S
to

ck
I

fr
y

(f
re

sh
w

a
te

r)
(s

a
lt

w
a
te

r)
I

,
I

I
C

e
n

tr
a
l

C
o

as
t

S
n

o
o

tl
i'

A
tn

ar
k

o

F
is

h
/A

ir
4

8
6

,4
5

9
4

8
6

,4
5

9
L

ow
er

B
e
ll

a
C

o
o

la
N

ec
le

et
sc

o
n

n
ay

4
4

1
,6

4
5

4
4

1
,6

4
5

-

I
'I

S
al

lo
o

m
t

5
8

4
,2

0
5

5
8

4
,2

0
5

S
n

o
o

tl
i

6
2

0
,6

6
7

6
2

0
,6

6
7

S
u

b
-t

o
ta

l
2

,1
3

2
,9

7
6

2
,1

3
2

,9
7

6

N
o

rt
h

C
o

as
t

K
al

ur
n

C
e
d

a
r/

C
le

a
r

K
al

ur
n

K
it

im
a
t

c
p

is
t

H
ir

sc
h

K
it

im
a
t

3
0

,3
4

5
3

0
,3

4
5

M
at

he
r,

s
M

at
h

er
s

5
1

8
,5

5
2

5
1

8
,5

5
2

P
a
ll

a
n

t
P

a
ll

a
n

t
7

,2
0

7
,3

8
9

7
,2

0
7

,3
8

9

S
u

b
-t

o
ta

l
5

4
8

,8
9

7
7

,2
0

7
,3

8
9

7
,7

5
6

,2
8

6

U
pp

er
S

k
ee

n
a

F
u

lt
o

n
-

P
in

k
u

t
\'

I
I

\
I

I
I

I
"
,

0
\

IQ

TO
TA

L
4
4
,
~
8
4
,
1
9
5

5
6

,9
6

5
,6

9
8

7
,2

0
7

,3
8

9
1

1
0

9
,1

5
7

,2
8

2



-
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
~
~
-
-
=
!

T
ab

le
8

.
T

o
ta

l.
19

82
p

in
k

re
le

a
se

s
by

p
ro

d
u

ct
io

n
a
re

a
,

st
o

c
k

an
d

st
a
g

e
a
t

re
le

a
se

.

U
nf

ed
F

ed
fr

y
F

ed
fr

y
T

o
ta

l
P

ro
d

u
ct

io
n

A
re

a
F

a
c
il

it
y

S
to

ck
fr

y
(f

re
sh

w
at

er
)

(s
a
lt

w
a
te

r)

U
pp

er
F

ra
se

r
B

ir
k

en
h

ea
d

B
ir

k
en

h
ea

d

L
oo

n
B

o
n

ap
ar

te
N

ic
o

la
P

en
ny

B
ow

ro
n

I
S

li
m

I
Q

u
es

n
el

Q
u

es
n

el

S
u

b
-t

o
ta

l

L
ow

er
F

ra
se

r
C

ap
il

an
o

C
ap

U
an

o

C
h

il
li

w
ac

k
C

h
il

li
w

ac
k

D
o

ll
y

V
ar

de
n

I
H

a
rr

is
o

n
p

it
t

I
P

o
st

I
I

-.
.J o

In
ch

Jo
n

es
C

r.

T
en

d
er

fo
o

t

S
al

w
ei

n
B

e
ll

In
ch

N
ic

om
en

S
qu

ak
um

S
u

ic
id

e

B
la

n
ey

Jo
n

es

C
he

ak
am

us

S
u

b
-t

o
ta

l

"
.

I I I I
I

I
11

u
5

7
2

,4
0

0
1

1
v
5

7
2

,4
0

0

I
I

~
-
-
-
-
+

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

1
,,

5
7

2
,4

0
0

1
1

,5
7

2
,4

0
0

~



~

T
ab

le
8

(c
o

n
t'

d
.)

I
U

nf
ed

F
ed

fr
y

F
ed

fr
y

T
o

ta
l

P
ro

d
u

ct
io

n
A

re
a

F
a
c
il

it
y

S
to

ck

I
fr

y
(f

re
sh

w
a
te

r)
(s

a
lt

w
a
te

r)

G
e
o

rg
ia

/
B

ig
Q

u
al

ic
u

m
B

ig
Q

u
al

ic
u

m
Jo

h
n

st
o

n
e

S
t.

E
n

g
li

sh
m

an
I

I
I

C
h

em
ai

n
u

s
C

he
m

ai
nu

s
I

L
it

tl
e

Q
u

al
ic

u
m

B
ig

Q
u

al
ic

u
m

L
it

te
Q

u
al

ic
u

m
P

u
n

tl
ed

g
e

P
u

n
tl

ed
g

e
8

1
9

,7
1

8
5

0
,4

0
4

5
0

,1
7

6
9

2
0

,2
9

8
T

so
lu

m
5

9
8

,8
9

0
1

4
2

,4
5

4
7

4
1

,3
4

4
Q

ui
ns

am
Q

ui
ns

am
5

,1
1

3
,1

5
4

2
4

9
,4

0
6

5
,3

6
2

,5
6

0
S

al
m

on

S
u

b
-t

o
ta

l
6

,5
3

1
,7

6
2

5
0

,4
0

4
4

4
2

,0
3

6
7

,0
2

4
,2

0
2

W
es

t
C

o
as

t
C

on
um

a
C

an
to

n
I

V
an

e.
Is

.
C

on
um

a
I

I

--.
...J ....

I I I
T

lu
p

an
a

D
es

er
te

d
N

it
in

a
t

N
ah

m
in

t

S
uc

w
oa

N
it

in
a
t

R
o

b
er

ts
o

n
C

r.

I I
.

I
I

I
I

I
I

I
I

I
R

o
b

er
ts

o
n

I
I

I
I

S
om

as
s

I
I

I
I

-
-
-
-
-
-
-
-
-
-
-
.
.

I
I

I
S

u
b

-t
o

ta
l

I
I

I
I



T
ab

le
8

(c
o

n
t'

d
.)

I
U

nf
ed

I'
F

ed
fr

y
·
1

F
ed

fr
y

I
T

o
ta

l
P

ro
d

u
c
ti

o
n

A
re

a
F

a
c
il

it
y

S
to

ck
I

fr
y

I(
fr

e
sh

w
a
te

r)
I(

sa
lt

w
a
te

r)
I

-
-
-
-
-
-
-
-
-
-
1

-
1

-
1

I
I

C
e
n

tr
a
l

C
o

as
t

S
n

o
o

tl
i

A
tn

ar
k

o
I

I
I

I
F

is
h

/A
ir

I
I

I
I

L
ow

er
B

e
ll

a
I

I
I

I
C

o
o

la
I

I
I

I

...
,J

N

I I 1 1 I

K
al

um

C
h

is
t

H
ir

sc
h

K
it

im
a
t

M
at

h
er

s

P
a
ll

a
n

t

K
it

im
a
t

M
at

h
er

s
P

a
ll

a
n

t

N
ec

le
et

sc
o

n
n

ay
I

I
I

S
al

lo
o

m
t

I
I

I
S

n
o

o
tl

i
I

I
I

S
u

b
-t

o
ta

l

N
o

rt
h

C
o

as
t

K
al

um
C

e
d

a
r/

C
le

a
r

I
I

S
u

b
-t

o
ta

l
I I

U
pp

er
S

k
ee

n
a

F
u

lt
o

n

P
in

k
u

t

F
u

lt
o

n

P
in

k
u

t

S
u

b
-t

o
ta

l

I

T
-
i

I
1

TO
TA

L
8

,1
0

4
,1

6
2

5
0

,4
0

4
4
~
2
,
0
3
6

1
8

,5
9

6
,6

0
2

a
...



~
..}

;

T
ab

le
9

.
T

o
ta

l1
9

8
2

so
ck

ey
e

re
le

a
se

s
by

p
ro

d
u

c
ti

o
n

a
re

a
,

st
o

ck
an

d
st

a
g

e
a
t

re
le

a
se

.

T
o

ta
l

S
to

ck

B
ow

ro
n

B
o

n
ap

ar
te

N
ic

o
la

S
li

m

F
a
c
il

it
y

L
o

o
n

B
ir

k
en

h
ea

d

P
en

ny

U
pp

er
F

ra
se

r

P
ro

d
u

c
ti

o
n

A
re

a
U

nf
ed

I
I

fr
y

I
I

I
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
f
-
-
-
-
+
-
I
-
-
-
-

B
ir

k
en

h
ea

d
I

I

I
I I I

Q
u

es
n

el
Q

u
es

n
el

I
I

S
u

b
-t

o
ta

l
1~

--
--

--
--

--
-+

1-
--

--
--

--
--

--
-

L
ow

er
F

ra
se

r
C

ap
il

an
o

C
h

il
li

w
ac

k

In
ch

Jo
n

es
C

r.
T

en
d

er
fo

o
t

C
ap

il
an

o
C

h
il

li
w

ac
k

D
o

ll
y

V
ar

de
n

H
a
rr

is
o

n
P

it
t

P
o

st
S

al
w

ei
n

B
e
ll

In
ch

N
ic

om
en

S
qu

ak
um

S
u

ic
id

e
B

la
n

ey
Jo

n
es

C
he

ak
am

us

.....
a w

S
u

b
-t

o
ta

l



T
ab

le
9

(c
o

n
t'

d
.)

P
ro

d
u

ct
io

n
A

re
a

F
a
c
il

it
y

S
to

ck
U

nf
ed

fr
y

'T
o

ta
l

G
eo

rg
ia

l
B

ig
Q

u
al

ic
u

m
B

ig
Q

u
al

ic
u

m
Jo

h
n

s
to

n
e

S
t.

E
n

g
li

sh
m

an
C

he
m

ai
nu

s
C

he
m

ai
nu

s
L

it
tl

e
Q

ua
li

cu
m

B
ig

Q
u

al
ic

u
m

L
it

te
Q

ua
li

cu
m

P
u

n
tl

ed
g

e
P

u
n

tl
ed

g
e

T
so

lu
m

Q
ui

ns
am

Q
ui

ns
am

S
al

m
on

S
u

b
-t

o
ta

l
I

I
-..

.I .eo
.

I
I

W
es

t
C

o
as

t
C

on
um

a
C

an
to

n
V

an
e.

Is
.

C
on

um
a

S
uc

w
oa

T
lu

p
an

a
D

es
er

te
d

N
it

in
a
t

N
it

in
a
t

R
o

b
er

ts
o

n
C

r.
N

ah
m

in
t

R
o

b
er

ts
o

n
S

om
as

s
I J I

S
u

b
-t

o
ta

l
I I

(f



'"

T
ab

le
9

(c
o

n
t'

d
.)

P
ro

d
u

ct
io

n
A

re
a

C
e
n

tr
a
l

C
o

as
t

N
o

rt
h

C
o

as
t

F
a
c
il

it
y

S
n

o
o

tl
i

K
al

um

K
it

im
a
t

M
at

h
er

s

P
a
ll

a
n

t

S
to

ck

A
tn

ar
k

o

F
is

h
/A

ir

L
ow

er
B

e
ll

a

C
o

o
la

N
ec

le
et

sc
o

n
n

ay

S
al

lo
o

m
t

S
n

o
o

tl
i

S
u

b
-t

o
ta

l

C
e
d

a
r/

C
le

a
r

K
al

um

C
h

is
t

H
ir

sc
h

K
it

im
a
t

M
at

h
er

s

.P
a
ll

a
n

t

;.,

U
nf

ed

fr
y

T
o

ta
l

~

-..
J

U
1

S
u

b
-t

o
ta

l
I

I
U

pp
er

S
k

ee
n

a
F

u
lt

o
n

F
u

lt
o

n
I1

3
8

,3
0

0
,0

0
0

I1
3

8
,3

0
0

,0
0

0

P
in

k
u

t
P

in
k

u
t

I
9

9
,7

0
0

,0
0

0
I

9
9

,7
0

0
,0

0
0

-
-
-
-
-
-
-
-
-
-
-
-
-
-
~

I
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_S_

ub
_-

_t_
o_

t_a
_l

~
2

3
8

,0
0

0
,0

0
0
I23

8
,0

0
0

,0
0

0

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_T

_O
T_
_A

_L
I2

3
8

,0
0

0
,0

0
0
I2

3
8

,0
0

0
,0

0
0



T
ab

le
1

0
.

T
o

ta
l

19
82

st
e
e
lh

e
a
d

an
d

c
u

tt
h

ro
a
t

re
le

a
se

s
by

p
ro

d
u

ct
io

n
a
re

a
,

st
o

c
k

an
d

st
a
g

e
a
t

re
le

a
se

.*

Iu
n

fe
d

F
ed

fr
y

F
in

g
e
rl

in
g

sl
F

in
g

e
rl

in
g

S
S

m
o

lt
s

T
o

ta
ls

P
ro

d
u

ct
io

n
A

re
a

F
a
c
il

it
y

S
to

ck
If

ry
<

2
g

.
2

-5
g

.
>

5
g

.

I
U

pp
er

F
ra

se
r

B
ir

k
en

h
ea

d
B

ir
k

en
h

ea
d

L
oo

n
B

o
n

ap
ar

te
N

ic
o

la

P
en

ny
B

ow
ro

n
S

li
m

Q
u

es
n

el
Q

u
es

n
el

I
S

u
b

-t
o

ta
l

I

L
ow

er
F

ra
se

r
C

ap
il

an
o

C
ap

il
an

o
1

6
,7

4
7

1
6

,7
4

7
C

h
il

li
w

ac
k

C
h

il
li

w
ac

k
1

0
,6

5
5

6
6

,3
8

9
7

7
,0

4
4

D
o

ll
y

V
ar

de
n

H
ar

ri
so

n
p

it
t

P
o

st
.

,
S

al
w

ei
n

I
In

ch
B

e
ll

I
I

In
ch

I
N

ic
om

en
S

qu
ak

um
I

S
u

ic
id

e
I

-..
J

0'
1

C
he

ak
am

us
Jo

n
es

B
la

n
ey

Jo
n

es
C

r.
T

en
d

er
fo

o
t

I
I

I
I

I
I

I
!

I
I

I
I

-
-
-
-
-
-
-
-
-
-
-
~
+
_
_
t
.

I
I

I
I

S
u

b
-t

o
ta

l
t

I
I

2
7

,4
0

2
I

I
6

6
,3

89
1

93
,7

91

*
se

e
en

d
o

f
ta

b
le

fo
r

c
u

tt
h

ro
a
t

re
le

a
se

s

J)
'"



~
.)

T
a
b

le
10

(c
o

n
t'

d
.)

1
7

,5
8

9

2
3

,5
5

5

8
5

,8
6

3
P

u
n

tl
e
d

g
e

Q
u

in
sa

m

P
ro

d
u

c
ti

o
n

A
re

a

,u
n

fe
d

F
ed

fr
y

lF
in

g
e
rl

in
g

s
F

in
g

e
rl

in
g

s
S

m
o

lt
s

I
T

o
ta

l

F
a
c
il

it
y

S
to

c
k

Ifr
y

<
2

g
.
I2

-5
g

.
>

5
g

.
I

-
-
-
-
-
-
-
-
-
-
-
-
-
-
~

1
-
-
1

1
-
-
-
-

G
e
o

r
g

i
a
/
B

i
g

Q
u

al
ic

u
m

B
i9

Q
u

al
ic

u
m

I
1

2
2

,6
8

4
5

1
,5

7
6

1
7

4
,2

6
0

Jo
h

n
s_

to
n

e
S

t.
E

n
g

li
sh

m
an

I
1

2
2

,6
7

3
1

2
2

,6
7

3

C
h

em
ai

n
u

s
C

h
em

ai
n

u
s

1
1

I
L

it
tl

e
Q

u
al

ic
u

m
B

ig
Q

u
al

ic
u

m
1

1
2

3
,5

5
5

1

L
it

tl
e

Q
u

al
ic

u
m

l
I

1
P

u
n

tl
e
d

g
e

I
2

0
,4

3
6

\
6

5
,4

27
1

T
so

lu
m

I
1

\

Q
u

in
sa

m
\

1
1

7
'5

89
1

4
4

,6
1

3
\

4
7

,2
0

0

S
u

b
-t

o
ta

l
6

5
,0

4
9

4
7

,2
0

0
2

2
,6

8
4

1
8

0
,8

2
0

3
1

5
,7

5
3

w
e
st

C
o

a
st

C
on

um
a

C
an

to
n

V
an

e.
Is

.
C

on
um

a

S
u

cw
o

a

T
lu

p
a
n

a

D
e
se

rt
e
d

I
N

it
in

a
t

N
it

in
a
t

R
ob

e
r
ts

o
n

C
r.

N
ah

m
in

t
1

R
o

b
e
rt

so
n

I
1

7
0

,2
2

4
1

9
7

,8
4

8
3

6
8

,0
7

2

S
o

m
as

s
2

3
,9

6
1

2
3

,9
6

1

...
.,j

...
.,j

S
u

b
-t

o
ta

l
1

I
I17

0
.2

2
4
I

1
2

2
1

.8
0

9
1

3
9

2
.0

3
3



T
ab

le
10

(c
o

n
tV

a.
)

IUn
fe

d
F

ed
fr

y
lF

in
g

e
rl

in
g

S

\

-
F

in
g

e
rl

in
g

s
S

m
o

lt
s

T
o

ta
l

P
ro

d
u

ct
io

n
A

re
a

F
a
c
il

it
y

S
to

ck
fr

y
<

2
9

.
2

-5
g

.
>

59
..

C
e
n

tr
a
l

C
O

as
t

S
n

o
o

tl
i

A
tn

ar
k

o

F
is

h
/A

ir
L

ow
er

B
e
ll

a
C

o
o

la
N

ec
le

et
sc

o
n

n
ay

S
al

lo
o

m
t

S
n

o
o

tl
i

7
3

,1
0

0
7

3
,1

0
0

S
u

b
-t

o
ta

l
7

3
,1

0
0

7
3

,1
0

0

N
o

rt
h

C
o

as
t

K
a

lU
lll

C
e
d

a
r/

C
le

a
r

K
al

U
IR

I

-
K

it
im

a
t

C
h

is
t

2
5

,6
0

0
2

5
4

6
0

0

H
ir

sc
h

K
it

il
la

t
M

at
h

er
s

M
at

h
er

s
P

a
ll

a
n

t
P

a
ll

a
n

t
5

,1
2

8
5

,1
2

8

S
u

b
-t

o
ta

l
3

0
,7

2
8

3
0

11
7

2
8

i

U
pp

er
S

k
ee

n
a

F
u

lt
o

n
F

u
lt

o
n

I
I I

P
in

k
u

t
P

in
k

u
t

I
I

J
I

I
j

I
I

I
I

I
~
-
-

S
u

b
-t

o
ta

l
I

I
I

I
J

I
-
-
..

.,
.-

-
-
-
-
-
-
-
-
-
-
-
-
-
1

-
-
-
-
1

I
i

I
t
-
-
-

T
O

T
A

L
I

1
.6

8
,8

7
7

1
2

3
4

,1
7

1
I

2
2

,6
6

.
14

6
9

,0
1

3
I

8
9

4
,7

-4
5

-
-
-
-
-
-
-
-
-
-
-
~
_
+

-
-
t-

-
-
-
-
l-

-+
i,

-
-
-
-
-

*
C

u
tt

h
ro

a
t

C
ap

U
an

o
i

I
1

•
.28

'1
I

I
I

1
,2

8
1

In
ch

I
I

I
I

I
1
9
,
7
1
~
1

1
9

.7
1

.c

-
-
-
-
-
-
-
-
-
-
-
-
1

·1
-I

~
f

-4
.

_
~

~
~_

A_
L

I~
__

i
1,
28
1~

I
l1

9
.1

,.
I

20
,~
S

il
~
.

.... C
Il



Table 11.

79

Post-release survival estimates
catch and escapement*

for enhanced juvenile salmonids to
I

Species

Chinook

Coho

Production
Area

Coastal
Upriver

All

Stage at Release

smolt (0+)
Smolt (0 + migrant)
Fed fry (1 + migrant)
smolt (1 + migrant)

smolt
Unfed fry
Fed fry (spring release)
Fed fry (fall release)

Post-Release Survival (%)
to Catch and Escapement

3.0
2.25
0.7~

4.0

15.0
1.2
1.5
3.0

Chum

Pink

Sockeye

Steelhead

Cutthroat

All

All

Skeena

All

All

Unfed fry (artificial incubators)
Unfed fry (Qualicum spawning
channels)
Fed fry (freshwater rearing)
Fed fry (marine rearing)

Unfed fry

Unfed fry

Smolt (winter)
smolt (summer)
Fry (0.5 g)
Fry (2.0 g)

Smolt

0.8

0.63
2.0
2.5

2.5

0.99

4.0
3.0
0.64
1.0

10.0

* Estimated survival rates are based on SEP biostandards (Draft is - September
20, 1982) or site specific information.

Several rearing/release strategies different from those listed above are being
tested. We anticipate increased survival but standard values are used to
project returns for the purpose of this report. These comments apply to
release of yearling chinook smQlts from coastal hatcheries and rearing of pink
salmon fry in salt water prior to release.

Projected returns from coho outplants to the upper Puntledge and upper
Capilano rivers are downgraded to 30 percent normal survival for Puntledge and
to 50 percent normal survival for Capilano reflecting turbine and spillway
mor~ality respectively.
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Appendix 1. Addresses and telephone numbers of SEP facilities.

, I,

"

SOUTH COAST UN IT
A/Head, B.C. Pearce
1090 West Pender - 5th Floor
Vancouver, B.C.
V6E 2Pl
604-666-3909,

81g Qual Ie.. Project
R.R. #3
Quc!tllclJll Beach, B.C.
'lOR 2TO

Grant Ladouceur - SEO
604-757-8412'

ChSIM Inus RIvor Ha1-d1ery
Mgmt - Seasprlng Salmon Farm
P.O. Box 870
Chemalnus, B.C.

,'lOR lKO

Doug Harpham - Contractor
604-246-9191

ConUllil River Ha'tchery
Box 247
Tahsls, B.C.
'lOP lXO

lain Maclean - SEO
Van. rad I 0 0711
N710-215 on chan. 7
sched. time: 0915-0930

liTtle Qual Ie.. Channel
c/o B.C. Pearce
604-666-3090

lin ·t I na1' Ha1'chery
P.o. Box 0
Franklin River, B.C.
'lOR 310

Co I In Harr I son - SEO
Campbel r River radio
N692766 Bamfleld chan.
sched. time: 1200-1230

pun1'ledva Ha1'chery
Box 311
Courtenay, B.C.
V9N 5N3

Harry Genoe - SEO
604-338-7444

Qulnsaa Hatchery
Box 467
Campbel I River, B.C.
V8W 5C 1

Jim VanTine - SED
604-287-9564

Robertsc:m Creek Ha1'chery
Box 1118
Port Albernl, B.C.
V'J'( 7L3 .

Don Lawseth - SEO
604-724-6521

SEO - Stock Enhancement Officer
ASEO - Assistant Stock Enhancement Oft

NMTH COo4\ST UN IT
A/Head, C.J. West
1090 west Pender - 5th Floor
Vancouver, B.C.
V6E 2Pl
604-666-2948

Ful~on RIver Channel
Box 9
Granlsle, B.C.
VOJ lWO

Stu Barnetson - SEO
604-697-2314 or
604-697-2424

Kat Pilot
(c/o Rfflmat Hatchery)

KI'ti.a1' Ha1'chery
Box 197
Kltlmat, B.C~·

VOC 2G7

Dave McNeil - SEO
604-632-5188 warehouse
604-639-9888 hatchery

Mathers Creek
c/o Pallanf Creek

Pallan't Creek Ha'tchery
Box 225
Sandsplt, B.C.
'lOT lCO

Pat Siobodzian - SEO
·Pr. George Radio Op.
N690080 on the Trutch chan.
or 604-666-3575

Phlklrt ChBnnel
c/o Fu I ton RI ver

Snoot II Ha1'chery
BOx 95
Bella Coola, B.C.
'lOT lCO

Russ HI tland - SEO
604-982-2522

FRASER Ro • Pee a. YIJCON UN IT
Head, C.N. MacKinnon
1090 West Pender - 5th Floor
Vancouver, B.C.
V6E 2Pl
604-666-0197

8 I rkenhead Hatchery
p.O. Box 343
Pemberton, B.C.
VON 11..0

BI i I Foye - SEO
Dave Cell I - ASEO
604-894-6044 or call Inch Cr

ca~ I lana Hatch~
4;1 0 Cap llano ark Rd.
North Vancouver, B.C.
V7R 4L3

Eldon Stone - SEa
604-987-1411

Cil I I i 'waclt Hfttch~
.~ rIII wack [a1<0 'F<Oad
R.R. #8
Chll Ilwack, B.C.
VOX lYO

Don Buxton - SEa
604-858-7227

I neil Creek ~iB·~chOirY

p.O. Box 61
38620 Be I I !'bad
Dewdney, B.C.
'10M Il0

Bill Foye - SEa
604-826-0244

Loon Creek Hatchery
c/o GOrdon Berezay
604-666-8646'

, .Quesne I Hatchery
P:O:'I3ox 4711
Williams lake', B.C.
V2G 2'17

Robin Dickson - SEa
604-790-2266

S~uar1' River Hatchery
c/o Don Macklnlay
604-666-3520

Tenderfoot Creek Ha1'chery
Box 477
Brackendale, B.C.
VON lHO

Bi I I Foye - SEO
Dave Celli - ASEO
604-898-3320 or cal I Inch Cr




