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The Confederated  Tribes of the Umatilla  Indian Reservation  (CT’UIR) and Oregon
Department of Fish and Wildlife  (ODFW) are cooperating  in a joint  effort  to supplement
steelhead  and re-establish salmon  runs in the Umatilla  River Basin. As an integral part of
this program, Bonifer and Minthorn  Acclimation Facilities  are operated for holding  and
spawning  adult steelhead  and fall chinook  salmon and acclimation and release of juvenile
salmon and steelhead.

Acclimation of 109,101  spring chinook  salmon and 19,977  summer steelhead  was
completed  at Bonifer in the spring of 1992. At Minthorn, 47,458  summer steelhead  were
acclimated and released. Control groups of spring chinook salmon were released  instream
concurrent  with the acclimated releases to evaluate the effects of acclimation on adult
returns  to the Umatilla  River.  Acclimation studies  with summer steelhead  were not
conducted in 1992.

A total of 237 unmarked  adult steelhead  were collected for broodstock  at
Three  Mile Dam from October  18, 1991 through April  24, 1992 and held at Minthorn.
Utilizing  a 3 x 3 spawning  matrix,  a total of 476,871  green eggs were taken from 86 females.
The eggs were transferred to Umatilla  Hatchery  for incubation,  rearing, and later release
into the Umatilla  River.

A total of 2 11 fall chinook  salmon were also collected  for broodstock  at Three  Mile
Dam and held at Minthorn. Using a 1:l spawning  ratio, a total of 195,637  green eggs were
taken from 58 females. They were also transferred  to Umatilla  Hatchery  for incubation,
rearing, and later release into the Umatilla  River.

Personnel  from the ODFW  Eastern  Oregon Fish Pathology Laboratory  in La Grande
took samples of tissues and reproductive fluids from Umatilla  River summer steelhead  and
fall chinook  salmon broodstock for monitoring and evaluation  purposes. Cell culture assays
for replicating agents, including  IHNV virus, on all spawned  fish were negative. One of 60
summer steelhead  tested positive for EIBS virus, while all fall chinook  tested were negative
for inclusions. One of 73 summer steelhead  sampled for BKD had a high level of antigen,
while all others  had very low or negative  antigen levels. All fall chinook tested  had low or
negative  antigen levels.

Regularly-scheduled  maintenance  of pumps, equipment  and facilities  was performed
in 1992.

The progress of outmigration  for juvenile  releases was monitored  at the Westland
Canal fish trapping facility by CTUIR  and ODFW personnel.  Coho and spring  chinook
yearlings were released  in mid-March at Umatilla  rivermile (RM) 56 and 60. The peak
outmigration  period past Westland (RM 27) was mid-April  to early May, approximately  four
to seven weeks  after release. Groups  of summer steelhead  were released  from Minthorn
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(RM 63) and Bonifer (RM 81) in late March and into Meacham Creek  near Bonifer  in late
April.  The peak outmigration  period past Westland  for all groups appeared to be the first
two to three weeks in May. Spring  chinook yearlings released  in mid-April  from Bonifer
and at Umatilla RM 89, migrated  rapidly downriver and the peak outmigration  period  past
Westland appeared to be within  a week or two after release.  Fall and spring chinook
subyearlings released  in mid-May at RM 42 and 60, respectively,  also migrated  rapidly
downriver and the peak outmigration  period was within  days after release.

Coded-wire tag recovery information  was accessed to determine  the contribution  of
Umatilla  River releases  to the ocean, Columbia River and Umatilla River fisheries. Total
estimated  summer  steelhead  survivals  have ranged from 0.03 to 0.61% for releases  in which
recovery information  is complete.  Coho survival rates have ranged from 0.15 to 4.14%,  and
spring  chinook yearling  survival rates from spring  releases  have ranged from 0.72 to 0.74%.
Survival rates of fall chinook yearlings have ranged from 0.08 to 3.01%, while fall chinook
subyearling  survival  rates have ranged from 0.25 to 0.87% for spring  released  groups.

. . .
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INTRODUCTION

Background

The Umatilla  River Basin historically  supported  large runs of anadromous  salmonids,
including  summer steelhead  (Oncorhvnchus mykiss), fall and spring  chinook salmon (0.
tshawvtscha) and coho salmon (0. kisutch).  The runs of chinook and coho salmon were
essentially eliminated  in the early 1900’s. The losses have generally  been attributed to the
development  of hydroelectric  dams and to forestry,  agriculture  and irrigation  practices. The
single indigenous naturally  spawning  anadromous  stock left in the Umatilla  River Basin is
a run of approximately  1,000  to 3,ooO summer steelhead  (Figure  1). This steelhead  run has
been supplemented  with fish from Washington (Skamania)  and Idaho (Oxbow) stocks  from
1967 through 1970  (Table 1). Fish of Umatilla  River origin were used in 1975 and from
1981 to the present.  The run has varied from 6.7% hatchery fish in 1987-88  (the first season
that fin-clipped  fish were differentiated),  to 34.8% in the 1990-91  season (Figure  1). The
natural run in 1990-91  however,  was one of the lowest on record. Returns  of hatchery
steelhead  have ranged from 166 adults in 1987-88 to 523 adults in 1991-92.  Runs of coho
and chinook  salmon have been rebuilt  from various  stocks (Tables 2, 3 and 4).

A comprehensive  plan developed by the Confederated  Tribes  of the Umatilla  Indian
Reservation  (CTUIR)  and Oregon Department  of Fish and Wildlife  (ODFW) was
implemented  to supplement  steelhead  and re-establish salmon  runs in the Umatilla  River
Basin. Among the initial steps in the plan was construction of two acclimation  facilities
completed  on the Umatilla  Indian Reservation.  Both facilities  were constructed  and are
operated under  the Fish and Wildlife Program of the Northwest Power Planning Council,
and are funded by Bonneville  Power Administration  (BPA).

Facility Descriptions and Operations

The Bonifer Pond Facility  (Bonifer) is located  adjacent  to Meacham Creek  at
rivermile (RM) 2 (Figure  2). The pond spills  into Boston  Canyon Creek  which flows about
20 yards before entering  Meacham Creek. Meacham Creek flows  into the Umatilla  River
at RM 79. A water control  structure  was completed at the outlet  of an existing pond and
operations  began in 1984. The 1.75-acre pond has 4.5 acre-feet  of water. It is fed by three
springs  that originate  from l/8 to l/2  mile away. A concrete fishway which can be used as
an adult trap, and a parallel  underground  culvert  which was added later, are the two release
structures  that drain the pond.

The Minthorn Springs Facility  (Minthorn)  is located  about four miles east of Mission,
Oregon (Figure  2). iMinthorn  Springs Creek is formed from the inflow of several
springheads located immediately  south of the Umatilla  River and east of the facility. The
creek is about one mile long,  with the facility located near the mouth at Umatilla  RM 63.
Minthorn was completed  in 1985 and first operated in 1986. Two concrete  raceways (120
x 12 feet) were constructed  for acclimation of juvenile salmonids.  Water is pumped about
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Figure 1. Returns of wild  and hatchery  adult steelhead  to Threemile  Dam on the Umatilla
River, 1972-92  (Returns numbers from the fall of 1972 to the spring of 1987 are
estimates,  while return numbers beginning  in the fall of 1987  are from actual
counts).



Table 1. Hatchery releases of summer steelhead in the Umatilla River.

Year of
Release Hatchery

No.
Released NoJIb. Stock

1967 Gnat  Creek
1967 Oak Springs
1967 Wallowa
1968 Gnat  Creek
1968 Gnat  Creek
1969 Oak  Springs
1970 Carson
1970 Carson
1975 Wizard  Falls
1981 Oak Springs
1981 Oak  Springs
1982 Oak  Springs
1982 Oak Springs
1983 Oak  Springs
1983 Oak Springs
1984 Oak Springs
1984 Oak  Springs
1985 Oak Springs
1985 Oak Springs
1986 Oak  Springs
1987 Oak  Springs
1988 Oak  Springs
1988 Oak Springs
1988 lrrigon
1989 Oak  Springs
1989 Oak  Springs
1989 Oak  Springs
1990 Oak Springs
1990 Oak  Springs
1990 Oak  Springs
1991 Oak Springs
1991 Oak  Springs
1991 Oak Springs
1991 Oak Springs
1992 Umatilla
1992 Umatilla
1992 Umatilla
1992 Umatilla
1992 Umatilla

109,805 75.0 Skamania
238,020 117.0 Idaho (Oxbow)
142.240 240.0 Idaho (Oxbow)
23,100 66.0 Skamania

150,000 Eggs Skamania
174,341 145.0 Skamania
23,400 9.0 Skamania
16,089 8.0 Skamania
11,094 9.0 Umatilla River
17,558 6.0-9.0 Umatilla River
9,400 145.0 Umatilla River

59,494 7.0-8.0 Umatilla River
67,940 124.0 Umatilla River
60,500 11.0 Umatilla River
52,700 62.0 Umatilla River
57,939 6.5 Umatilla River
22,000 135.0 Umatilla River
53,850 7.0 Umatilla River
39,134 150.0 Umatilla River
54,137 8.4 Umatilla River

1,485 5.5 Umatilla River
95290 6.5- 10.3 Umatilla River
10,033 57.5 Umatilla River
24,618 3200.0 Umatilla River
29,852 6.6 Umatilla River
29,586 5.6 Umatilla River
22,274 5.5 Umatilla River
29,522 7.7 Umatilla River
30,225 5.9 Umatilla River
29,446 5.5 Umatilla River
30,221 6.2 Umatilla River
29,325 8.7 Umatilla River
12,389 7.5 Umatilla River
3,998 12.5 Umatilla River

19,977 5.8 Umatilla River
47,458 5.8 Umatilla River
64,550 5.0 Umatilla  River
67,419 5.5 Umatilla River

5,443 5.8 Umatilla  River

Revised:  7-16-92 File  Name:  C:\l23R3\DATA\HISTSSTR
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Table  2. Hatchery  releases  of fall  chinook salmon in the Umatilla  River.

Year  of No.
Release Hatchery Released No./lb. Stock

1982
1982
1982
1983
1964
I 984
1985
1985
1985
1986
1986
1986
1986
1987
1987
I 987
1987
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1990
1990
1990
1990
1990
1991
1991
1991
1991
1991
1991
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992

Bonneville 978,336
Bonneville 2,828,835
Bonneville 290,680
Bonneville 100,564
Bonneville 228,412
Bonneville 996.250
Bonneville 3,223,172
Bonneville 198,162
Bonneville 5 1,000
lrrigon 91,036
lrrigon 115,779
lrrigon 2,029,602
lrrigon 35,574
lrrigon 1,476,830
Bonneville 109,143
Bonneville 102,363
lrrigon 2.000
lrrigon 1,886,757
lrrigon 1.429,250
lrrigon 14,408
lrrigon 79,681
Bonneville 99,550
Bonneville 100,791
Bonneville 217,443
lrrigon 2.393,710
lrrigon 156,957
lrrigon 658,305
Bonneville 255,614
Bonneville 2,425.681
lrrigon 629,800
lrrigon 71,864
lrrigon 76.646
Bonneville 194,847
lrrigon 3.198.673
lrrigon 2,774
lrrigon 7,688
lrrigon 79,672
lrrigon 74,865
Bonneville 122,639
Bonneville 97.801
Umatilla 304,968
Umatilla 1.949,752
Umatilla 140,149
Umatilla 139,250
Umatilla 144,224
Umatilla 2,670
lrrigon 504,369
lrrigon 5,167

79.0 Tule
92.0 Tule

130.0 Tule
5.9 Bonneville URB
8.6 Bonneville URB

85.1 Bonneville URB
92.3 Bonneville URB

7.8 Bonneville URB
16.2 Bonneville URB
5.0 Bonneville URB
4.7 Bonneville URB

86.0 Bonneville URB
11.6 Bonneville URB
60.4 Priest Rapids URB

8.1 Bonneville URB
8.6 Bonneville URB

20.0 Priest Rapids URB
68.3 Priest Rapids URB
93.1 Bonneville URB
9.8 Priest Rapids URB
8.6 Priest Rapids URB

10.2 Bonneville URB
8.8 Bonneville URB
8.6 Bonneville URB

66.6 Priest Rapids URB
10.9-11.1 Priest Rapids URB

76.2 Bonneville URB
8.2 Bonneville URB

87.5 Bonneville URB
82.4 Priest Rapids URB

9.2 Bonneville URB
8.8 Bonneville URB
7.8 Upriver Brights

73-o-83.0 Upriver Brights
194.0 Upriver Brights
80.0 Upriver Brights
80.5 Upriver Brights
86.0 Upriver Brights

7.7 Upriver Brights
7.6 Upriver Brights

61.7 Upriver Brights
61.1 Upriver Brights
67.7 Upriver Brights
67.8 Upriver Brights
67.7 Upriver Brights

112.0 Upriver Brights
53.4 Umatilla River
62.8 Umatilla River

Revised: 7-16-92
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Table 3. Hatchery releases of spring chinook salmon in the Umatilla River.

Year of
Release Hatchery

No.
Released NoJIb. Stock

1986 Carson
1986 lrrigon
1986 lrrigon
1987 Carson
1987 Oxbow
1988 Bonneville
1988 Carson
1988 Bonneville
1988 Bonneville
1989 Bonneville
1989 Bonneville
1990 Carson
1990 Bonneville
1990 Bonneville
1990 Bonneville
1991 Carson
1991 Carson
1991 Bonneville
1991 Bonneville
1991 Bonneville
1991 Bonneville
1992 Carson
1992 Carson
1992 Bonneville
1992 Bonneville
1992 Umatilla
1992 Umatilla
1992 lnigon
1992 Bonneville
1992 Umatilla

99,970 22.8 Carson
300,438 87.0 Carson
75,000 15.0 Carson
99,897 10.4 Carson

169,100 199.0 Carson
1,196 21.4 Carson

99,895 20.6 Carson
297,377 8.3- 10.3 Carson

75,767 11.1 Carson
160,917 10.6 Carson
164,603 12.0 Carson
99,775 18.6 Carson

231,772 9.0-9.6 Carson
80,438 11.5 Carson
77,998 13.4 Carson
90,796 20.6 Carson

5,937 16.9 Carson
100,505 10.1 Carson 11
96,152 11.8 Carson /I
81,144 16.5 Carson
78,480 16.8 Carson
90,982 18.7 Carson

5,272 18.7 Carson
109,101 9.2 Carson II
98,928 8.5 Carson fi

5w= 35.0 Carson
449,217 35.9 Carson
294,458 32.5 Carson
132,929 11.5 Carson
101,416 19.4 Carson

Revised: 12-1-92 File Name: C:\123R3\DATA\HISTCHSC

I1 Carson via Lookingglass stock.



Table 4. Hatchery releases of coho salmon in the Umatilla River.

Year of No.
Release Hatchery Released No./lb. stock

1966

1967

1967
1968

1969
1967
1968
1969
1969
1990
1990
1991
1991
1991
1991
1991
1992
1992

Little White
Salmon

Little White
Salmon

Cascade
Little White

Salmon
Carson
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade
Cascade

500,~
750,ooo

200,~ 23.0 Little white Salmon
948,549 13.5-14.0 Tanner Creek
996,433 16.6 Tanner Creek
753,637 15.3-19.7 Tanner Creek
=a= 17.2-19.1 Tanner Creek
796,642 14.7 Tanner Creek
192,066 11.2-13.5 Tanner Creek
152,974 15.4 Tanner Creek
=,= 16.5 Tanner Creek
221,365 16.6 Tanner Creek
143,054 16.4 Tanner Creek
209,= 17.1 Tanner Creek
469,165 15.7 Tanner Creek
472,221 15.5 Tanner Creek

1312.0 Little White Salmon

1067.0

Ems Tanner Creek
&Is Little White Salmon

Little White Salmon

Revised: 6-9-92 File Name: C:\123R3\DATA\HISTCHSC
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40 feet from the creek to the raceways. Water depth is usually  held at three feet with a
single-pass  water pumping rate of 800 gallons  per minute through each raceway. TWO valves
control  the effluent  water to allow for either  recycling of flows into the intake pond or
discharge downstream of the intake and the adult holding  area.

The Bonifer and Minthorn Acclimation Facilities  are operated by CI’UIR in
cooperation  with ODFW.  The facilities  are used for holding  and spawning  adult summer
steelhead  and fall chinook  salmon  and for acclimation and release  of juvenile  chinook and
coho salmon and summer steelhead.  The main goal of acclimation is to reduce stress from
trucking prior to release and improve  imprinting  of juvenile salmonids in Umatilla  River
water sources in order to increase returns. Juveniles are transported to the acclimation
ftlcilities primarily  from Umatilla  and Bonneville  Hatcheries. This report details  activities
associated with operation, maintenance  and evaluation  of the Bonifer and Minthorn
Acclimation Facilities  in 1992.

Project Objectives

The following specific  project objectives  for 1992 are part of overall objectives  to
operate,  maintain and evaluate  Bonifer  and Minthorn Acclimation Facilities:

1. Acclimate and release groups of coded-wire  tagged juvenile  salmon and
steelhead.

3
A. Monitor  temperature, dissolved oxygen and flows daily during acclimation

periods.

3. Monitor physical data and health of juveniles prior to release.

4. Operate, maintain and repair all equipment,  buildings  and grounds.

5. Monitor physical data of juveniles at downstream  migrant  traps and compare
this data to data taken at release to give an indication of outmigration  timing
and size.

6. Collect  a spectrum of the run of adult summer steelhead  returning  to the trap
at Three  Mile Dam and transport  them to holding  facilities.

7. Collect  fall chinook  salmon returning  to the trap at Three Mile Dam and
transport  them to holding  facilities.

8. Spawn adult summer steelhead  and provide eggs to ODFW for rearing and
later release in the Umatilla  River.
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9. Spawn fall chinook  salmon  and provide  eggs  to ODFW for rearing  and later
release in the Umatilla  River.

10. Monitor  adult mortality  and fish spawned for physical data and disease
analysis.

11. Collect  data and snouts  from coded-wire  tagged fish and send the snouts  to
ODFW  for tag retrieval  and decoding.

12. Access coded-wire  tag recovery information  from the Pacific States Marine
Fisheries  Commission  and other  appropriate sources and determine  the
contribution  of Umatilla  River releases to the ocean, Columbia River and
Umatilla  River fisheries  and survival to adulthood  of all tagged groups of
acclimated and control  fish.



MATERIALS AND METHODS

Collection, Holding and Spawning of Summer Steelhead

Adult summer steelhead  were collected for broodstock  through the cooperative
efforts of CTCIR,  ODFW  and Stanfield-Westland  Irrigation  District.  Fish were collected
from the trap at Three  Mile Falls Dam, located three miles upstream  from the mouth of the
Umatilla  River,  during the period October  18, 1991  through April 24, 1992. The fish were
transported  to Minthorn using 370 or 3,000  gallon fish liberation  units.

To help maintain the genetic integrity  of the hatchery population,  the first priority
for broodstock  was unmarked  fish at a male to female ratio of 1:l. Coded-wire tagged
hatchery fish were also collected  initially however,  to insure  meeting the broodstock  goal of
212 adults.  The collection  rate of unmarked  adults in October  and November  was 15% of
the unmarked  run by month  and one pair of hatchery fish was collected for every pair of
unmarked  fish. A strong showing of unmarked  adults in late November  and December
allowed a reduction in the collection  rates. From December  through April, unmarked  fish
were collected  at a rate of 10% of the unmarked  run by month.  In December,  one pair of
hatchery fish was collected  for every two pair of unmarked  fish,  and due to a continued
strong showing of unmarked  adults,  no hatchery fish were collected from January through
April.  These collection  rates resulted in 95 hatchery and 237 unmarked  broodstock  being
collected.

Adults were differentially  marked during each month  in which they were collected.
A single hole paper punch was used to punch one, two or three holes in either the right or
left opercle of the fish. Fish collected  in April  were not marked.

Beginning  on February  13, 1992, the fish were treated twice  per week with formalin
(Paracide-F,  Argent Chemical Laboratories)  at 1:6,000 for one hour to help control fungus.
After spawning  began, treatments  were increased to three times  per week through the end
of the spawning  season.

Beginning  on March 19, 1992, the fish were sorted weekly to determine  maturation.
The ripe fish were spawned  by Umatilla  Hatchery  and CTUIR  personnel  using standard
hatchery practices. A 3 x 3 spawning  matrix was utilized whenever possible.  The eggs from
each family group were water hardened  in iodophor at 75 ppm and transferred to Umatilla
Hatchery  for incubation,  rearing and later release into the Umatilla  River.

Fork and MEHP  lengths  were taken on all sacrificed fish and mortalities.  MEHP
length was defined as the distance  from the middle of the eye to the base of an angle
created  by bending the tail 90 degrees to the angle  of the body. Fin marks and opercle
marks were recorded  on all fish,  and snouts  and scales were collected from all hatchery  fish.
Scale samples were also taken from most unmarked  broodstock.
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Collection, Holding and Spawning of Fall Chinook Salmon

Fall chinook  salmon were also collected at Three  Mile Dam and transported to
Minthorn  for broodstock. Fish were collected  from October  27 to November  17 and were
transported  in a 3,000  gallon,  aerated tanker.

The fish were held in the lower raceway which was covered with nylon netting to
prevent  the fish from jumping out. They were treated three times per week with formalin
at 1:6,000 for one hour.

From November  9 to November  24, the fish were sorted and spawned on five
occasions  by CIUIR and Umatilla  Hatchery  personnel.  A spawning  ratio of 1:l was
utilized,  but after fertilization,  the eggs from four females were pooled to form one family
group.  The eggs were water hardened  in iodophor at 75 ppm and transferred to Umatilla
Hatchery  for incubation, rearing  and later release into the Umatilla  River.

After spawning  was completed, all remaining fish were sacrificed. Lengths, weights
and fin marks were recorded on all spawned  fish,  mortalities  and sacrificed fish. Snouts  and
scale samples were taken from all coded-wire  tagged fish and scale samples were also taken
from most of the remaining broodstock.

Disease Sampling of Summer Steelhead Broodstock

All spawned adult steelhead  were sampled for the presence of selected pathogens  b>
ODFW Northeast  Oregon Fish Pathology Laboratory  (NOFPL) in La Grande for
monitoring  and evaluation  purposes as part of the Fish Health  Monitoring  Program for
BPA. All 172 spawned fish were sampled for replicating  viral agents. The reproductive
fluid (ovarian fluid from females or milt from males), pyloric caeca, kidney and spleen were
sampled for infectious  hematopoietic  necrosis virus (IHNV) and infectious  pancreatic
necrosis  virus (IPNV). Kidney smears from 73 spawned  fish were sampled for bacterial
kidney disease (BKD) and 60 blood samples were taken to examine for erythrocytic
inclusion body syndrome (EIBS).

Eighteen  steelhead  that died during holding  were frozen and subsequently  sampled.
Kidney smears were taken to test for BKD and samples of the lower intestine were
examined for Ceratomvxa Shasta. Cultures  from the kidney were also taken to test for
typical bacterial  pathogens.

Disease Sampling of Fall Chinook Salmon Broodstock

All spawned fall chinook salmon were sampled for IHNV and IPNV. Kidney smears
from 115 spawned fish were sampled for BKD and 112 blood  samples were taken to
examine for EIBS.
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Adult Returns to Minthorn

The Minthorn adult V-trap was in operation  from October  14 to November  27, 1991,
and from February  19 through December,  1992. The trap was not in operation  from
November 28, 1991  to February  18, 1992, due to repairs necessitated  because of flood water
damage.

Adult Returns to Bonifer

The Bonifer adult V-trap was in operation  from February  28 through September,
1992.

Acclimation and Release of Juvenile Salmonids

Juvenile salmonids were transported  by ODFW  from hatcheries  to the acclimation
facilities  using 3,000  and 5,000  gallon fish liberation trucks and transfers  were completed  in
one to two days. Juveniles were fed 3.0 mm Biomoist  Feed (Bioproducts  Inc., Warrenton,
Oregon) twice  each day. Mortalities  were removed daily at both facilities.  Transfer
mortality  (immediate  and delayed mortality)  was defined as all fish that died within five  days
of the last transfer date. ODFW  pathology personnel were available for specific  disease
problems should they become  apparent in mortalities  or live  fish.

The total number  of fish at release was estimated  using ODFW Fish Liberation
Reports  and acclimation mortality records. The number of fish reported  as tagged was
estimated  using ODFW  Coded-Wire  Tagging  Operation  Summaries, ODFW hatchery  and
acclimation mortality  records,  tag retention  sampling  just prior to release, and information
on the total number of fish released.

The fish were sampled on the day of release for length frequency and weight  using
standard  ODFW techniques. Samples  from the acclimated groups were taken from the
acclimation ponds  and samples from the non-acclimated groups were taken directly from the
fish transport  trucks. Descaling  indices were completed in general accordance  with the
techniques of Scully  et al. (1984). For the criterion of severe descaling,  ten potential
descaled areas were identified,  five from each side of the fish.  Severe  descaling was defined
as loss of greater than 40.0% of the scales in at least two of these ten sections.  Partial
descaling  was defined as loss of greater than 3.0% of the scales  on at least one side of the
fish.

Temperature  and D.O. measurements  that were taken at the facilities  during
acclimation are reported  in association with each particular  acclimation. Temperatures  were
taken with automatic  digital temperature recorders  (Ryan TempMentors)  which recorded
hourly temperatures. Dissolved  oxygen measurements  were taken with a Hach portable
D.O. meter. Detailed  temperature data are presented  in Appendices  A and B. Percent
body weight of food to feed was determined  using Bioproducts  Inc. feed charts.
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Outmigration Monitoring

Juvenile salmonids were collected in the trapping facility at Westland  Canal (RM 27)
from March  25 to July 27, 1992. The trap is approximately  36 and 54 rivermiles downstream
from Minthorn and Bonifer,  respectively,  and is operated by CTUIR and ODFW Trap and
Haul personnel.

The fish were loaded by dip net or fish pump into 370 or 3,000  gallon  fish liberation
units and total pounds  loaded was estimated  by water displacement. Using standard
hatchery  practices, several weight  samples were taken to estimate  the average size of the
fish. The number  of fish loaded was then calculated by multiplying  the number  of fish per
pound by the number  of pounds  loaded.  Species and fin marks were recorded  on all fish
sampled and lengths  were recorded  on a portion of them.  Beginning  on June 30, unclipped
juvenile chinook were passed through a tag detector  to try and distinguish  naturally
produced juveniles from body tagged only  hatchery fish.  The tag detector  was not working
properly on some days however,  and was not used.

The fish were sampled a minimum  of three days per week during periods when large
numbers of fish were being trapped,  and one to two days per week when the numbers were
low. On days when the fish were not sampled, the numbers trapped were estimated  by
extrapolation.

Acclimation Research

A research program was initiated in 1987 to determine  the effects of acclimating
juvenile salmon and steelhead  prior to release in the Umatilla  River Basin. In 1992,
juvenile spring  chinook  were adipose fin clipped  and coded-wire  tagged by ODFW for both
1992 and 1993 releases. Three  replicate tag codes were used for each test (acclimated)  and
control  (non-acclimated)  group.

The snouts  and associated biological  data from adult salmonids marked  to indicate
the presence of coded-wire  tags were collected  at Three  Mile Dam and Minthorn.  Snouts
were also collected from Umatilla  River creel and spawning  ground surveys conducted
through other  CTUIR programs. The snouts  were sent to ODFW for tag removal and
decoding.

Adult Survival and Umatilla River Returns

Data was accessed  to compile  adult survival and return  information  for all groups of
coded-wire tagged fish released in the Umatilla  River. Coded-wire tagged recoveries from
1983 to 1992 were retrieved  from the Pacific States Marine Fisheries  Commission (Ken
Johnson, Regional  Mark Processing  Center).  Additional  Oregon and Washington freshwater
recoveries  from 1991  through 1992 were obtained  from ODFW  (Charlie  Corrarino) and the
Washington Department  of Fisheries  (Susan Markey). Some data are incomplete  and
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should  be considered as such. All fish reported  are included  in this report.  When no
expanded coded-wire  tagged recovery number  was available, the observed number  was used.

Expanded estimates  of all recoveries in the ocean, Columbia River and Umatilla
River are calculated. In instances  where tagged fish were not treated the same as untagged
fish (eg. tagged fish were released at a different  area or time than the untagged fish),
expansions  were calculated only for those fish treated similarly.  Releases  of chinook salmon
occurred as subyearling and yearling fish and for discussion  of recoveries from these
releases, fish recovered in the same year as release were not considered. Detailed
information  on recoveries is presented  in Appendices C, D, E, and F.
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RESULTS AND DISCUSSION

Facility Maintenance

Repair and maintenance  were performed  at Bonifer and Minthorn in 1992. Routine
maintenance  work consisted  mostly of weed abatement and maintenance  of the electric
fence at Bonifer.  At Minthorn, grates and screens at the pump intake and the head and
outlet  of the raceways  were cleaned daily while fish were being acclimated.

Collection, Holding and Spawning of Summer Steelhead

Initially,  95 hatchery and 237 unmarked  steelhead  were collected for broodstock  at
Three  Mile Dam and transported  to Minthorn (Appendix G). Only 225 unmarked adults
(109 males  and 116 females) were saved for spawning,  however  (Table 5). Because the
broodstock goal of 212 adults was met with unmarked  fish,  all hatchery fish were sacrificed
for coded-wire  tag recovery  and twelve excess unmarked  adults collected in October and
November were released in the Umatilla  River on the first day of spawning.

A total of 86 females and 86 males were spawned  (Table  5 and Appendix H). A 3
x 3 spawning  matrix  was utilized whenever possible  and a total of 476,871  eggs were taken
with  a mean fecundity  of 5,545.

Unmarked broodstock were selected throughout  the run to provide a representative
cross-section  of the population  (Figure 3). The percentage  of fish that were trapped each
month  at Three  Mile Dam that were eventually spawned  is shown in Table 5 and Figure 4.
The percentage  of females spawned  ranged from 54.2% for fish collected in March  to 91.7%
for fish collected  in February.  The percentage  of males  spawned ranged from 75.0% for fish
collected  in November, February  and April,  to 100.0%  for fish collected in January.

The percentage  of fish collected  each month  that were spawned on individual  spawn
days is also shown in Table 5. The data indicates that the earlier returning  fish did not
necessarily spawn early. Fish collected  in October  and November were spawned throughout
the entire spawning  season.  Females  spawned  on May 12 were represented  by fish collected
in every month.  A lower percentage  of females collected  in March and April  were spawned
than females collected  in other  months.  After the final spawn on May 12, 20 female and
7 male brood remained.  They were loaded.into  a 370 gallon  fish liberation  unit and were
transported  to Meacham Creek and released. The highest percentage  of these fish were
from fish collected in March  and April (Table 5). Seventy-one  percent  of the males and
70.0% of the females released were collected  in March  and April.

Total  prespawn mortality of unmarked  brood during the adult holding  period  was
7.6% (Table 5). In comparison, prespawn mortality at Minthorn has ranged from 10.4% in
1990-91  to 20.0  to 39.0% for the previous  three return years. A total of 18 unmarked  adults
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Table  5. Sumner  steelhead  txoodstock  collection,  spawning and mortality  in 199142.  /I --~

IPa

Dale Spawned Oct. Nov. Dec. Jan. Feb. Ma. Am.-

Ma 19

Mm 26

Av 7

Ap 14

Ap 21

Ap 26

May 5

May 12

0.0 8.3 13.0 20.0 8.3 3.9 - -

20.0 0.0 3.5 0.0 0.0 0.0 - -

0.0 0.3 13.6 0.0 0.3 0.0 0.0

0.0 6.3 6.9 0.0 6.3 3.9 0.0

0.0 16.7 13.8 0.0 16.7 11.5 15.0

40.0 25.0 13.6 20.0 25.0 23.1 15.0

20.0 6.3 10.3 20.0 6.3 23.1 10.0

0.0 0.0 6.9 40.0 0.0 11.5 35.0

Total Collected During Month 5 12l2 29 5 12 26 20

;s: Total Spawned 4 9 13 24 13 5 9 20 15 I4

% 80.0 75.0 02.8 100 75.0 76.9 75.0

Prospawn Mortality 1 2 3 0 2 2 1

% 20.0 11.0 10.3 0.0 16.7 7.7 5.0

Excess Released 0 0 1 0 1 4 1

% 0.0 0.0 3.4 0.0 0.3 15.4 5.0

Total

109

86

70.9

11

9.6

7

Oct. Nov. Dec. Jan. Feb. Ma. Am.

0.0 0.0 15.6 33.3 6.3 0.0 --

16.7 0.0 3.1 0.0 0.0 0.0 --

0.0 6.3 12.5 0.0 6.3 0.0 0.0

0.0 6.3 6.3 0.0 6.3 4.2 0.0

0.0 12.5 12.5 0.0 16.7 12.5 15.0

16.7 25.0 15.6 16.7 41.7 12.5 15.0

16.7 6.3 15.6 0.0 0.0 12.5 25.0

33.3 16.6 6.3 16.7 6.3 12.5 1 0 . 0  -Total

6 1612 32 6 12 24 20

5 1215 20 4 1113 13 13m

63.3 75.0 67.5 66.7 91.7 54.2 65.0

1 1 1 1 0 2 1

16.7 4.3 3.1 16.7 0.0 6.3 5.0

0 2 3 1 0 9 5

I
6.4 1 0.0 12.5 9.4 16.7 0.0 37.5 25.0

116

66

74.1

7

5.7

20

17.2

Revieed:  2/23/92 FileName:  C:\123R3U)ATA\TABLEB

/l All broodaock  were mllected al Three Mile Dam and transported lo Minthorn Acclimatbn Facility. The table does not include hatchay fish which were collected init~lly but w(~e

not epawned.
/2 The numbers collected do not include live males and wven lemabs thti were oollected  initialy but were released bade inlo the Umatilla River on Ihe fist day 01 spawning. The

numberr do include IHC) lemabr releawd bade inIo the Umatilla River aha comptelbn of the spawning eeaaon.
/3 Doe8 not include one green fish.
/4 Doer not include thee green lirh.
15 Does not includeoneoverripe fish thed wae diewded.
/6 Doer not include one firh with bbody eggs.
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Figure 3. Return timing  of summer steelhead  to the Umatilla  River in 1991-92  and
percentage  of 1992 summer steelhead  broodstock  collected by month.
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Figure  4. Percentage  of unmarked  female adult steelhead  that were trapped each month
at Threemile  Dam and held for broodstock  at Minthorn  Acclimation  Facility  that
were eventually  spawned.
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died prior to completion  of spawning  in 1992 and mortality  was higher in males (9.6%) than
it was in females (5.7%).

Collection, Holding and Spawning of Fall Chinook Salmon

A total of 211 fall chinook salmon were captured  at Three Mile Dam between
October  27 and November  17, 1992 and transported  to Minthorn  (Table  6). This included
60 females and 151 males.

Twenty  males (13.3%) and no females died prior  to completion  of spawning (Table
6). A total of 58 females and 58 males were spawned (Table 6 and Appendix I). The mean
fecundity was 3,373  and a total of 195,637  green eggs were taken. Spawning  was terminated
on November  17 because only one female remained  and all remaining  fish were sacrificed
for snout and data recovery.

Disease Sampling of Summer Steelhead Broodstock

Cell culture assays for replicating  agents, including  IHNV virus, on spawned fish were
negative  (Table  7). Individual  sex fluid samples from all spawned fish were tested  for IHNV
virus and two or three-fish tissue pools from a total of 70 females and males were also
screened and negative for replicating  agents. Sixty females were sampled for EIBS virus and
one (1.7%) had very large inclusions in red blood cells that stained identical  to those typical
of EIBS inclusions  although they were definitely  larger. Seventy-three  fish were sampled
for BKD. One fish (1.4%) had a very high  OD, reading of 2.336,  indicating a high level
of antigen. The other  72 fish had readings of 0.075 or less,  indicating very low or negative
antigen levels. The results from tests for selected pathogens  from mortalities  are
pending.

Disease Sampling of Fall Chinook Salmon Broodstock

Cell culture assays for replicating  agents, including  IHNV virus, on spawned fall
chinook were also negative (Table 7). Individual  sex fluid samples from all spawned fish
were tested for IHNV virus and two or three-fish tissue pools from 116 females  and males
were screened and negative for replicating agents. Fifty-six females and 56 males were
sampled for EIBS virus and were negative for inclusions. One-hundred  fifteen fish were
sampled for BKD. One fish had a low OD,@ reading of 0.199,  indicating a very low level
of antigen. The other 114 fish had readings of 0.069 or less,  indicating extremely  low or
negative  antigen levels.

Adult Returns to Minthorn

A total of 523 adult hatchery  steelhead  returned to Three Mile Dam on the Umatilla
River in 1991-92  and 315 were released  upriver. Of these, three were captured  at Minthorn.
Three  other adult steelhead  were observed in Minthorn Springs Creek just below  the facility,
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Table6. Fall chinook salmon broodstock collection, spawning, and mortality in 1992.

NO. Mlected  /I NO. Spmad Prmpawn  rwralq

Males FemaIes Total MaM.S % Fernems % Total % h4ales 96 Fern&es % Total %

151 60 211 5612 36.4 5613 66.7 116 55 20 13.2 0 0.0 20 9.5

Rnsea: 1 2 - 2 - S File Name: C:\l2~DATA0iFEJF

I? Booclstodc  w-e COllected  horn Octocer  27 to NovemOrr 17, ,992.
One female and 71 males were samficed at me complebon of spewnm~.

/2 DOeSnotmcrua32gannsn  notus?a.
f3 Does not mclua one femaie  wm bioaty eggs.

Table 7. Results of disease sampling of Umatilla River summer steelhead and fall chinook salmon
broodstock in 1992. /I

Species

Summer Steelhead

Test Incidence Comments

Spawned IIINV 01172

Mortality

Fall Chinook

Spawned IHNV

EIBS l/60

BKD l/73 One fish had a high OD405 reading (2.336)
indicating a high level of antigen. The other
72 fish had low OD405 readings (0.075 or less),
indicating low or negative antigen levels.

BKD

Aeromonus/
Pseudomonas

Ccratomyxa
Shasta

IPNV

EIBS

BKD

O/l 16

O/l 16

O/l 12

Results pending

Results pending

Results pending

l/l 1s One fish had a low OD405  reading (0.199),
indicaling  a very low level of antigen. The
other 114 fish had readings of 0.069 or less,
indicating extremely low or negative antigen
levels.

Revised: 1- 19-93 File Name: C:\123R3U)ATA\DISAMP

/l Data provided by ODFW Eastern  Oregon Fish Pathology Laboratory.
All broodstock were held and spawned at Minthorn Acclimation Facility.
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but it is unknown  whether  they were hatchery  or unmarked  fish.  Two of the three hatchery
fish captured  were sacrificed for coded-wire  tag recovery and the other was released  back
into Minthorn  Springs  Creek. Four  redds were also observed in Minthorn  Springs  Creek.

Adult Returns to Bonifer

Two adult steelhead  were trapped  at Bonifer and released  back into Meacham  Creek.
One was a known hatchery  fish and the other  was released  without noting fin marks. Two
adults were observed in Boston Canyon Creek  at the mouth of the ladder  and eight fish
were observed for several days in early April  at the mouth of Boston  Canyon Creek.

Acclimation and Release of Juvenile Salmonids

Fall chinook salmon have been released in the Umatilla  River every year since 1982
and from acclimation facilities  from 1983 to 1991 (Table 8). In 1982,  this release was of
Tule stock. Since then, all releases have been of upriver bright stock (Table  2). This is the
seventh  year that spring  chinook  salmon  from Carson have been acclimated  and released
(Tables  3 and 8). Summer steelhead  of Skamania and Oxbow stocks were released  from
1967 through 1970. In 1975, one release of Umatilla  stock steelhead  occurred and fish
releases every year since 1981 have been from this stock (Table  1). Summer steelhead  have
been released  from acclimation facilities  since 1984 (Table 9). Coho salmon have been
released  since 1987,  and a portion have been acclimated when the facilities  and the fish
were available (Tables  4 and 9).

Two groups of acclimated juvenile steelhead  (67,435  fish) and one group of
acclimated juvenile spring  chinook  (109,101  fish) were among the 6,365,285  salmon and
steelhead  released  into the Umatilla  River in 1992 (Table 10).

Acclimation at Minthorn

Summer steelhead

An acclimation study in 1992 with juvenile  summer steelhead  was not possible.  A
control  group was not available because of evaluations being conducted  at Umatilla
Hatchery.  Juveniles  were graded into three size  groups with approximately  70,000 fish per
group and each group was reared in one of three passes  in a Michigan  type pond system.
The largest fish were reared in the first pass, while the smallest fish were reared in the third
pass.

Acclimation  of juvenile steelhead  in 1992 remained  a high priority, however.  The
goal was to acclimate the largest fish, but this created  a dilemma. Included in this group
were coded-wire  tagged fish and the individual  holding  capacities  of Bonifer  and Minthorn
are inadequate  to rear 70,000  fish at the release target  size  of 5/lb. Evaluation  of adult
survival would be complicated by splitting  the tagged group between  two acclimation
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Table 8 Juvenile fall and spring chinook salrwn releases in the Umatilla Rivet Basin (1982- 1992). [l]

Species Fall Chinook Spring  Chinook

Area
Lower

Umatilla
Upper

Umatilla Bonifer Minthorn

Yea

1986

1987

1%6

1989

1990

1931

1932

3.607.17t
(SY) PI

0

667.190
ISY) [31

3.229172
(SY) 131

2.029,602
(SY) 131

/ 1,476630
(SY) El

1 3.316007
i (sy)W71

3.052015
by)

0

10.462
(11 IbY)

7.837
(11 IbY)

0

80,564
(Y)

175.104
(Y)

60,507
(Y)

0

0

79.681
(SY)  PI

295,575
PI

255.614
(Y)

3.132127
(SY) [lOI
194647

(Y)
3.273536

(SY)
220,440

(Y)
3.102712

P2NSY)

0

woo0

533t

137-g
o (Y)

51,ooo
bYI  141

115,779
Q

102363

99.g
(Y)
0

0

0

0

0

0

0

0 0 0

91,036
(Y)

35.574
(SY) 141

111.143

t15.1[!!
PI

78.825
w PI
71.664
(SY)  PI

0 300.438
(SY)

0

156.312
(Y)vl

0

99,970
0

75,ooo
(SY) 141
99.897

107.4!!
PI

160.734

99.775
0

169.100
(SY)

210,496
PI

164.766
PI

195.425
PI

PI
194,783

PI

79,672 5,937 265.420 181,649
bYI [ill(Y) PI PI

0 5,272
[ill(Y)

1,763.566
PI

[l] y = yearling releases; sy = subyearibg  releases
[2] Releases in 1962 wereTule  sbck; all otters have been upriver  hri@s
(31 Sutyearlbgs  released  bebw Threemle  Dam to mid loss h irigatbn diversions.
[4] Su byersibgs  acclimated  in summer  md released  as yearlings  in fd.
[5] Released  at Steelhead  Pak near Hemtisbn.
[6] Includes  yearlbg  spring ad approximately 2,060 suhyearlbg  summer releases.
p] Released  bebw Westtmd  Dam
[a] Released  in the fd.
[9] lnclucbsyearthg  spring and suhyearlbg  fd releases.
[lo] 76,646 were released  h he Ml.
(1 l] Passage  evaluation  releases  atThreemile  Dam.
[12] IGleasedat Bamhrrt  (FM 42).

T

Lower
Umatilla

Upper
Umatilla Bonifer

L
File Name:  C:\l23R3DA~292
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Table 9. Juvenile steelhead and who salmon releases in the Umatilla Rkver Basin (1981-1992) (11.

Species

Area

Y-r

1961

1902

1963

1984

1965

1966

1967

1900

1969

1990

1991

1992

Summer Steefhaad C o h o

LOWW UPPaf Lower UPPM
Umatilla U matilts Minthorn BO”ifM U matitta U matilk Minthorn

/
I

I
I

I
1
I
I
t

I
I

I
I
I
I
i
I
I
I

0 17.556

(VI
9.400

(WI
0 59.494

(Y)
67.940

(sv)
0 60.500

0 0

I
0 I

I(Y)
52.700

(VI
0 57.939

(VI
22.ooo

6-Y)
0 53.850

(Y)
39.134

w

I

0 0
I

0 54.137 I 0 0 0

0 1,405

(Y) 121
33.984 40.790

(YbI31 w51
0 29.586

(Y)
0 29.446

(Y)
3.998 29.325

PI(Y) (Y)
5,443 131.969

WY) (Y)

0

30.549

(Y)
29,052

(Y)
0

0

(Y) i
cl I 766.660 0 161.669

I b)Pl (Y)
0 I 996,433 0 0

I b)IY
22.274 1 0

(Y) I
59,747 1 202.315

(Y) I (Y)
42.610 I 0

(Y) I
47.456 19.977 ] 0

(Y) (Y) I

629.607 157.299

(Y) (Y)
654.209 132.404

(Y) (Y)
602.655 152.974

(Y) (Y)
961.366 0

(Y)
I

Rewsed: 7-16-92
I

File Name: C:\123RaDATA\REL6192

[l] y = yearling releases; sy = s&yearling releases
121 Small release due to IHN 6 IPN problems in eggs

[S] Fish released bebw We&land Dam.
[4] Includes both experimental control group and gradeotis  tom 66 btood year.
151 Does not includeany unfed fry that w-e rekased
[S] passage evaluation releases at Threemile Dam
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Table  10.- ..-.. Juvenile  salmon  and steelhead  released  in the Umatilla  River Basin in 1992.

h h Fmh #

spcos Ebcmd Stock Hatmey &mbs l clb LOCdlD"-_. ------...---._-_.- FLlCll~ Rws hkk/l h’ukedR- - - - -  -.--- - - - - - - .-..-.

Fail Ol"
Fail can
Fall Oln
Fall cnn

90
90
80
00

06479
26160
7 1623
26178

LJma RM56
Uma RMtt4
Uma RM70
Urn4 RM 70

MYdl l(Yl9
Madl  19
Mrdl 17
Ma* 17

RVO”lY
cwT+Rv
RVon1y
cwT*ml

Fall Oln
Fell oln
Fall Cnn
Fall Oln
Fall Chn
Fall c?ln
Fall. Din
Fall. Oln

01
91
91
91
91
91
91
91

m”“wlle
mnnevlle
0xl”evll@
IbnncNlle
rnnnwde
mnn~lb3
Umatllh
Umaldh

Bonnwe
mnnevlle
rnnn0wc
rnnnde

um4111l4
Um~tdh
unletllh
Umatd*
Umatll*
Urnstall
trigon
k11V”

ma79
26160
71623
28178

3x888
lcaQ752
140149
138250
14224
2670

xx.36~
5187

Uma AM 42
Um4. RM 42
Uma RM 42
Unm RM 42
Urn4 RM 42
Urna. RM 3
Urn@. RM 42
Urn4 RM 3

kcly 1.3m ‘3V-T + RV
key tefal RV only
May 19/m Blonty
k*y 19/m BT + LV
Mly lwal LVO”tf
&XII 14mhy 11 RVon1y
kby Mm RV only
My 13fa RVO”ly

1 QQ7W
lC6818
198Q3
lcl2-24
2670

50068
5167

Subbtal

*no ol"
sphgoln
spngoln  I3
sphgoln  IJ

S’Phg mn
9@hg  Qlh.
Cicrhg  Olh.
Whoah

8

ScthgOlh.

Srbbhl

80 curon Caron
80 calon calon
80 Lookngghw rnnnmtlr
80 Lookhgghw mn"wlla

91 calon Ul-“4tll*
91 caw" u”l~tll*
91 b-son hlgm
81 won mnnwlla
01 calon ur”elIh

3410!?88

eoee?
5272

108101
ots20

5asJs
449217
au58
Iwe
101416~

170883

4W1m
rrZpr

WI308

1oDTt

47458

MM0

67419

a

2aa47

77
75
76
?5

61 7
81 1
07 7
678
67 7
112 0
534
828

187
1.97
82
e5

350
359
325
11.5
194

157
155

5.8

58

5 0

5.5

5.e

Uma AM89
Urn4 RM 3
mntk  (RM? /4
Mmdlrm  Oh (RM $

30106
1745

78748
7e488

unla. RMeo
urna.  RM (10
Lh&RMW
um&lwM
umARM90

Apil 14
&XII zz!MDye
A4xll21
ApI 21

k*y 1 l/l3
hhy 1 l/l3
by 1304
Nombr Y4
NDvw"br 5

508335
440217
2eusB
131847
517M

00
90

Tanne oak
Tanm oak

lJ!rutllk  A.

lhnatllla  R.

UllUtlll4  R.

LhWIllR.

ulwllh R.

cauda
cmuda

Wlk

U”WlIk

Ull&tlll4

U”Util~

UflWl*

UmaRMw
umalws8

SLbbY

sum 6lM

Im. 6eld

am. 6md

Sm. 6thd

Sum. Sthd

IbbY

01

01

01

91

01

m”m (wa I*

Mhhom (RMacJ

Mmdlm oak (RM ,q

mull oak (RM .J

umaPM3

------_
-------
-----__

-------
-------
-------
-------
-------
npll 7
-.._ -___
May12

._- _-__
&ml 14
Ma 31&x 1
- - - - - - -

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

- - - - - - -
-----__

Mrdl 12

Mrdl 12

- - - - - - -

- - - - - - -

A&XII 1

Mrdl lYl0
Mrdl lwzo

mdl28

wdl?o

WI 2tlM

*pll3oHy1

WI1 7ro

cwl
cw7
cwr
cwr

CWI
Rvonly
Ftvonly

z

cwr
cwr

Monk6
cwr + LV
Adonly
M + LV
AdO”kA
CWI + LV
AdO”lyh
CWI + LV
Adonly

5.5103
27me

10737
ea40
2so7
21051
35107
29355
3a77
50912
5443

TOTAL

Rmvbal.  8-7-m Flk Name C:\t23R30AtA\1002AEL2
-

II Codai-wt.- fbhamglmMadlpae(h clipu”lu~ddltkmalcllp  amhdkafad.
R ~mbrr~~~bbutdornolrr)lrclpDorthcl~.
IJ Acclhutbn  Wrtbn (n u”accllmbd ODntrol r*reownd hbnm “r kllllr at Umofacclim~tdr*r*.
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facilities. Acclimation was given highest  priority however,  and a decision  was made to
acclimate a portion  of the fish at each location.

A group of 47,458  summer steelhead  was acclimated at Minthorn  for 17 days and
released  on March 29 at Kg/lb. (Table 10). Included were 21,951  coded-wire tagged fish
(Table 11) and 25,507  adipose clipped  only fish. They were fed 1.17% BWD and total
mortality was 0.13% (Table 12). The mean temperature  and D.O. during acclimation  was
9.0 degrees C and 7.3 mg/l,  respectively  (Table 12).

The length frequency distributions  of the coded-wire  tagged and non-tagged fish were
similar (Figure  5). None of the fish sampled at release were totally descaled, but an
estimated  14.7%  were considered partially  descaled (Table  13).

Acclimation at Bonifer

Summer steelhead

The remaining portion of fish were acclimated at Bonifer.  They were also held for
17 days and released on March  29. An estimated  19,977 fish at 5.8/b.  were released  (Table
lo), including  an estimated  9,240  coded-wire  tagged fish (Table  11) and 10,737 adipose
clipped  only fish. They were fed 1.14%  BWD and total mortality  was 0.12%  (Table  12).
The mean temperature and D.O. was 9.5 degrees C and 9.2 mg/l,  respectively (Table  12).

The length frequency distributions  of the coded-wire  tagged and non-tagged fish in
this group were also similar (Figure  6). The percentage  of fish with some descaling (16.0%)
was similar to the group of fish acclimated at Minthorn (14.7%), but while none of the fish
acclimated  at Minthorn were totally  descaled, an estimated  4.0% of the fish acclimated  at
Bonifer were totally  descaled (Table 13).

Soring chinook  salmon

On April 21, a group of 109,101  spring chinook salmon at 9.2/lb.  was released  from
Bonifer after a 20 to 21-day acclimation period (Table  10). Included were 79,746  coded-
wire tagged fish (Table 14). The fish were fed 0.95% BWD and total mortality  was 0.05%
(Table 12). The mean temperature and D.O. during acclimation was 10.4 degrees  C and
6.7 mg/l,  respectively (Table 12).

A control  group of 98,928  fish at 8.5/b. was released  directly into Meacham Creek
on April 21 (Table 10). Included were 76,468  coded-wire  tagged fish (Table  14).

The length  frequency distributions  of both groups (all fish and coded-wire tagged fish
only) were similar (Figures  7 and 8). The descaling indices were also similar (Table  13).
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Table 11. Liberation information for summer steelhead  coded-wire tagged and released in the Urratik River Basin.

Brood
Number Release

Released Date No./lb.
Number CWT Release
tagged code location

87 10.187 Apr 88 7.4 9,829 073859 Minthorn
87 10,075 Apr 88 7.4 9,721 073860 Minthorn
87 10,287 Apr 88 7.4 9,925 07386 1 Minthorn

30,549 29,475

87 10,423 Apr 88 6.5 9.689 073856 Nr. Minthorn
87 10,171 Apr 88 6.5 9,455 073857 Nr. Minthorn
87 10,163 Apr 88 6.5 9,448 073858 Nr. Minthorn

30,757 28,592

88 9,949 May 89 6.6 8,784 074720 Minthorn
88 9,954 May 89 6.6 8,789 074723 Minthorn
88 9,949 May 89 6.6 8.784 074724 Minthorn

29.852 26,357

a8 9,873 May 89 5.6 8,800 074715 Nr. Minthorn
88 9,864 May 89 5.6 8,791 074717 Nr. Minthorn
88 9,849 May 89 5.6 8,778 074718 Nr. Minthorn

29,586 26,369

89 10,239 May 90 5.9 9,331 075212 Bonifer
89 10,022 May 90 5.9 9,133 075213 Bontfer
89 9,964 May 90 5.9 9,080 075214 Bonifer

30,225 27.544

89 9.830 May 90 5.5 9.511 075215 Nr. Bonifer
89 9,845 May 90 5.5 9,525 075216 Nr. Bonifer
89 9,771 May 90 5.5 9,454 075217 Nr. Bonifer

29,446 28,490

90
90
90

iii
90

10,086 May 91 6.2 9.835 075340 Bonifer
10.070 May 91 6.2 9,819 075341 Bonifer
10.065 May 91 6.2 9.814 075342 Bonifer

30,221 29,468

9,754 May 91 8.7 9,432 075343 Nr. Bonifer
9,790 May 91 a.7 9,467 075344 Nr. Bonifer
9,781 May 91 8.7 9,458 075345 Nr. Bonifer

29,325 28,357

Remed:  7-28-92 Fk Nme: C:\l23FU\DATA\Q2SlS~
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Brood

91
91
91

Number
Released

22,474
22902
22.059

67,435

Release
Date

March 92
March 92
March 92

No./lb.

5.8
5.8
5.8

Number
taqqed

10.394
10,594
10,203

31,191

CWT Release
code location

073759 Bonifer/Mhthorn
073862 Bonifer/Mhthorn
074 127 Bonifer/Minthorn

91
91
91

91
91
91

22552 April 92 5.0 10,108 075841 Meacham Creek
21,365 April 92 5.0 9,498 075642 Meacham Creek
20,923 April 92 5.0 9,747 075843 Meacham Creek

64.550 29,353

22,469 ApriVMay 92 5.5 10,562 075838 Meacham Creek
22662 ApriVMay 92 5.5 10,275 075839 Meacham Creek
22,288 ApriVMay 92 5.5 10.105 075840 Meacham Creek

67.419 30,942

Table 12. Foodrations. mcrtaltiies. temper~ures.  and DO. concenbations duing acclimation of juvsnife salmonids at Bonier

and Mintim Acclimdion  Facilities in 1932.

SpecleS
Release Release
Location bte

Mortality Temperature (C) D.O. (mgl)

bys Food Fed
Held (%/day) 5 by Total % Min Max. Mean Min Max. Mean

S u m m a
Steelhead Minthorn March 2 9 17 1.17 34 61 0.13 6.3 1 1 9 9.0 6.5 6.5 7.3

SUlllW
Steelhead BoIlifer March 29 17 1.14 1 25 0.12 6.4 14.4 9.5 7.1 10.6 92

Sping
Chinook BollHer April 21 20-21 0.95 2 0 51 0.05 7.4 14.0 10.4 5.3 7.6 6.7

Rerised: 7-23-92 Fife Name: C:\123Ft)\OATA\PRSAM292
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Figure 5. Length  frequencies  of coded-wire  tagged and non-tagged summer  steelhead
released  at Minthorn  Acclimation Facility  on 3/29/92.

Table 13. Size and descaling data for juvenile salmonids released in the Umatilb River Basin in 1991.

Species Group
Release
Location

Relaese
Date

bYS
Held

No./lb. Fork Ln. (mm) Dascaling  (%)

Maan Std. M e a n Std. Total partial None N

Summer Act MInthorn March 29 17 5.0 3 7 197 20 0.0 14.7 65.3 300
Steelhesd

S u m m e r Act. Boola March 29 17 5.0 2.1 198 19 4.0 12.0 84.0 300
Steeiheed

SpW3
Chinook

Act. BOnlf# April 21 20-21 9.2 3.3 162 19 2.3 3.0 94.7 300

control Nr. Bonier April 21 0.5 3.3 164 21 0.3 6.7 93.0 300

Rtised: 7-23-W File Name: C:\123RnDATA\PRSAMP92
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Figure 6. Length frequencies  of coded-wire  tagged and non-tagged summer  steelhead
released  at Bonifer  Acclimation Facility  on 3/29/92.
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Taue 14. L~~at~on  Informanon for spnng cnmock saimon codeu-we tagpd and releasm m me UmawaRlver Basin.

Numtxr &lease NumDer CWT &lease
BOO3 Releasgl Cate No.tU. taggecl Cod0 locaborl

E86
866686

z
87

67

kz

87
07
87

::
a7

ge
88
63

BB

ii

i
88

B8

Ei

EL?
89

89

zl

35.946
35.146
35137L

106.231

Mar-m 86 101 26.640
h@r-Ap  BB 10.1 25.663
Mar-lap  88 10.1 2 5 . 6 5 3

70.356

34.167
33,573
34.116

26.319
25.722
26.252

101.676 x3.293

416 NOV 83 21.4 410
399 NOV 83 21.4 393
361 Nob’ BB n .4 376

1.196 1.179

26.108 NOV BB 11.1 25.987
24.163 NOV  BB 11.1 24.070
25.475 Nov EEI 11.1 25.356

75.767 75.413

26.135 hk3Fhlt3YfB 10.6 25.427
27.756 M a r - M a y  8 9 1 0 6 27.004
26.093 Mar-P&y89 10.6 25.386

79.984 77.617

26.153
28.116
24 663A

80.93

varm 1 0 6 27.5%
harm 1~6 27.550
kw83 1 0 6 2 4 . 1 6 5

79.300

24.968 Ott  89 1 2 0 24.601
20.299 act 69 1 2 0 26.109
27.463 act 89 1 2 0 27.299

60.750 80.209

27.207 act 69 12.0 27.137
26.716 Ocl89 12.0 28.560
27.646 act 89 1 2 0 2 7 . 6 %

83.853 63.3Ip

38.224
379a
38583I

Mercn  cm
Marcn  90
March  90

9.0
9 0
9 0

114,345

39.012 Marcn  93 9 6 25s.61  I
4oD72 warcn 90 9.6 26.b7
38343A men 93 9 6 25,172

137.427 77.630

26,757
268as
26.876

B0.a

22%
2s’659I

77.m

act %I
act 93
oc: m

OctQo
act %I
Ott 90

11 5
11 5
11 5

13.4
134
134

26.670
26,717

26.788

80.175

25,676
26.104

25497

77,477

0743?5
074z6
074327

0743z8
07&Q
074330

074azo
074Q3
074Q4

074.Q7
074d
074430

074433
074434
074&

074&Q
074440
074443

07e
075101
075102

075la3
075104
075105

075lffi
075107
075108

075109
075110
075111

074915
074936
074917

074508
07d
074510

BOllI?
BOllf6
Boder

Uma FM 23-01
uma FM 23-81
Uma FM 23-81

BOnffW
BOtlffW
Bonn6

UmaFMEl9
UmaFM89
UmaFM89

Bon&r
Boder
BOfifW

Nr Bon&r
Nr. Bonder
Nr. f3onder

BOndW
BonlS
Banter

Nr. Bonlr
Nr. Bonier
Nr. Bonikr

BOllUW
Bonfer
Bonn6

Nr. Border
Nr. Bonhr
Nr. Border

Bon&r
Bonfa
Bond6

Nr. Bonhr
Nr. Bcmlr
Nr. Bon&r

Rmsea: 7-16-92

29

File Name: C:\I~~DATA@XX-WEL



Taue 14. (corn)

BOod
Number Release
Released Date

89
89
09

bhar9l
Marsc
Mar91

10.1
10.1
10.1

25.947 075114 BLWlItU
zs.Ql 075115 Bomtu

28.039 075116 8odef

ims35

31.832
32,187
3.zllB

56.152

7737

89

ii

Mar9l 11.8
h4¶r9l -1.8
Mar9l 11.8

24.366
24,s

2 4 . 4 4 1

73386

Nr. Bomkr
Nr. BorMr
Nr. Bomlbr

27040
27.CE7
27638I

81.144

NOV 97 16.5
NW 94 16.5
Nov 9I 16.5

07540
075441
075442

0758%
07-7
075%?8

26.oj9
25.900
26331A

NOV R
NOV 97
NOV 91

16.8
1 6 8
1 6 8

Nr. BonUer
Nr. Bomfer
Nr. Bon&r

78.40

93 cm%? ApllQ 18.7
90 5.272 Apd92 10.7

96.254

26.789
26.731
26.627

80,333

2589

25zJ

76.9lO

Xl.16
1 . 7 4 5

31,851

075K30
075831

633962
UmaFW88
UmaRM3

33,351
33.154
36.5%

ApllQ
ApnlQ
ApI 92

9.2
9.2
9.2 261791

075835 Bonds
075836 Bornta
075m7 Bonda

E
90

109,101

32.m
s953
329aA

FE.93

79.74

8.5 25.563 07sa2 Nr. Banter
8.5 25.472 075833 Nr. Bonlhrr
8.5 25.943 075gjl Nr. Bomkr

9
91
91
91
91
91

25.1 DC
25.075
15.730
24.638
24.715
77667A

Nov Q
Nov Q
Nor92
Nov Q
Nov Q
Nov Q

13.0
13.0
13.1
9.9
10.0
10.1

25.104
24.m
15.423
24.63B
24.22l

17.2BB

076042
078Dl3
076044

z

umaW&W
UmaFM80
UmaRM60
UrnaM
UmaFM80
UmaFW80

132.Q9 al.647

3 x.733 NOV Q 19.3
91 x.Ee Nov Q 19.5

071542
071543

UmaFW60
UrnaM

101.416

97.013
a.585
63.30s
95.4s
104.670
104.929
m9s?8
la9.97
98.617
108662I

MYQ 32.1 50.611 071443 UmatW80
-YQ 3.2 48.C61 071444 UmaFM80

-YQ 32.2 49.433 071440 umafw80

MYQ 32.1 X.045 071446 umaiW83
~YQ 36.4 50.M 071447 umatw83

MYQ 36.3 51.707 071448 urnam
MYQ 38.3 51,518 071449 umafwm

~YQ 318 51,271 071450 urnam

~YQ 39.2 52.123 0 7 1 6 1 umau480

MYQ 36.8 51,668 07182 UmaFMf%

~msed:6-11-93 FM Name: C:\l~DATA%zCHSEL
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1281aa 148 33s ~68~7a~aa~ea2oa2~a22a2~a24a

L e n g t h  < m m >

I 0 Aoollmated  (N =300) - C o n t r o l  <N =300) 1

Figure 7. Length frequencies  of experimental  groups of spring chinook salmon released  at
Bonifer Acclimation Facility  on 4/21/92  (acclimated  versus control group - all
fish).

2 0

1 5

1 0

5

0
128 138 148 1518 .ee 178 188 198 2 0 8 218 2 2 8 236

L e n g t h  < m m >

~Accllmateci  (N=SOO)  m Control  (N=300>

Figure  8. Length frequencies  of experimental  groups of spring  chinook salmon released  at
Bonifer  Acclimation Facility  on 4/21/92  (acclimated  versus control group -
coded-wire tagged fish).

31



Direct Stream Releases

Additional  groups of juvenile steelhead  and spring chinook salmon were coded-wire
tagged and released  directly  into Meacham Creek  and the Umatilla River, respectively
(Tables 11 and 14). One group of subyearling spring  chinook was tagged for stock
identification,  while all other  groups were tagged as part of the Umatilla  Hatchery
Monitoring  and Evaluation  Program. Groups  of coho and fall chinook salmon were also
coded-wire  tagged and released  directly  into the Umatilla  River (Tables  15 and 16,
respectively). The coho and one group of fall chinook  yearlings were tagged for stock
identification,  while all other  groups were tagged as part of the Umatilla  Hatchery
Monitoring  and Evaluation  Progam.

Outmigration Monitoring

Juvenile salmonids were trapped  and sampled during low flow periods at the
Westland Canal fish trapping  facility from March  25 to July 27, 1992 (Appendix J). Twice
during this period (April 14 to April 26 and May 23 to May 31), high river flows  allowed  the
juveniles to be bypassed. Species, marks, and fork lengths  were recorded  for comparison
to release data to give  an indication of outmigration  timing and size.

Right ventral  (RV) fin clipped  spring and fall chinook subyearlings were released  into
the upper Umatilla  River beginning  on May 11 and 18, respectively.  From May 19 to May
22, length  was used to separate the two races. The average size  at release of the fall
chinook groups ranged from 53.4 to 67.8/b. and length frequency data indicated that the
maximim  length  was approximately  1OOmm  (M. L. Keefe, personal  communication).
Individual  lengths  were not taken on the spring chinook,  but the average size at release
(18.7/lb.)  was significantly  larger. All RV clipped  fish that measured  1OOmm or less were
therefore recorded  as fall chinook,  while fish that measured  greater than 1OOmm  were
considered spring  chinook.

The trap was closed from May 23 through June 2. After it was reopened  on June 3
however,  length  could no longer be used to separate the races because the fall chinook
appeared to have grown substantially. From June 3 until the close of the trap on July 27,
the only chinook in the river with adipose only clips  were spring chinook subyearlings.
Because  right ventral clipped  spring chinook  were released  with the adipose clipped  fish at
a ratio of approximately  1.3:1,  it was assumed that for every adipose clipped  fish sampled,
1.3 RV clipped  fish sampled were spring  chinook  and the remaining  RV clipped  fish were
fall chinook.

Naturally  produced chinook  and coho salmon were also monitored  at Westland.
Prior to fall chinook  subyearlings  being released on May 18, lengths and fin marks  were
used to separate naturally  produced chinook from hatchery  releases. Approximately  93.6%
of the estimated  1,769,661  chinook salmon released  into the upper  Umatilla River before
May 18 were marked. The length  frequency distribution  of these fish indicated a minimum
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Table 15. Liberation information for coho salmon coded-wire tagged and released in
the Umatilla River Basin.

Number Release Number  CWT Release
Brood Released Date No./lb. tagged code location

85 37,245 April 87 13.5 13,440 073617 Minthorn
85 53,754 April 87 13.5 19,879 073624 Minthorn
85 70,890 April 87 13.5 26,740 073625 Minthorn

161,889 60,059

86 6&208 March 88 16.8 20,592 074356 LUmaR
86 73,650 March 88 17.3 18,963 074357 LUmaR
86 61,666 March 88 15.7 18,513 074358 LUmaR

203,464

87 75,970 March 89 17.2 27,062 074609 Nr Minthorn
87 72,627 March 89 17.3 26,416 074610 Minthorn
87 84,672 March 89 19.1 26.739 074611 Minthorn

233,269 80,217

88 67,309 March 90 13.5 28,033 074814 Minthorn
88 59,682 March 90 13.3 26,881 074813 Nr Minthorn
88 65,095 April 90 11.2 27,226 0748 15 Minthorn

192,086 82,140

89 152,974 March 91 15.4 24,584 075535 Minthorn
89 449,678 March 91 16.5 25,905 075534 Uma RM 56-60
89 352,977 March 91 16.8 24.851 075533 Uma RM 63-70

955,629 75,340

90 472,221 March 92 15.5 27,908 075620 Uma RM 56
90 244,615 March 92 15.7 27,705 075621 UmaRM60
90 244,550 March 92 15.7 27,458 075622 UrnaRM

961,386 83,071

Revised: 7-16-92 File Name: C:\123R3\DATA\92COHREL
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Table  16. Liberation  information  for fal chinook  salmon coded-wire tagged  and relaased in the Umatilla  River  Basin

Number Release Number cw-r Release
Brood Released Date No./lb. tagged code location

wi 52.317 Mar 88 88 42.068 074038 Mlnfhan
86 48.474 Mar 88 8.8 38.978 074039 Minthorn

100,791 81,046

CE 50.480 Mar88 10.2 39,509 074036 Bonifer
86 49,070 Mar  88 10.2 38.405 074037 Bonifer

77,914

87

87
87
87

1.886.757 May  88 68.3

Nov 88 9.8
No1188 9.8
Nov88 9.8

198.285

4,823
4.660
4,925

4,438
4,289
4,533

075007 Uma RM 23

074539 Minthorn
074540 Minthorn
074541 Minthorn

14,408 13,260

87 26.858 Nov 88 8.6 24,656 074536 Nr Minthorn
87 25,493 Nov 88 8.6 23,403 074537 Nr Minthorn
87 27.330 Nov 88 8.6 25.089 074538 Nr Minthorn

79.681 73.148

88 797,804 May 89 666 52.228 074646 Uma RM 23
88 797.903 May 89 66.6 49.m 074647 Uma RM 23
88 797,903 May  89 66.6 52.244 074648 Uma RM 23

2.393.710 154,243

88 26.i70 Ott 89 10.9 26,358 074753 Minthorn
88 26.617 Ott 89 10.9 25,028 074754 Minthorn
88 25,438 Dcr 89 109 25,438 074757 Minthlrfl

78,825 76.824

88 27,071 Ott 89 11.1 26.790 074758 Nr Minthorn
88 25,428 Ott 88 11.1 24.285 074760 Nr Minthorn
88 25,633 act 89 11.1 25.350 074763 Nr Mmmom

78.132 76,425

89 808,560 May-Jun90 87.5 52.965
89 808.560 May- Jun 90 87.5 52.965
88 808,561 May- Jun  90 87.5 52.965

Uma RM 70-79
Uma RM 70-79
Uma RM 70-79

2.42568 1 158,895

88 25,311
89 23,724
a9 22.=8

89 25.472
89 25.694
89 25.480

act 90
Ott 90
act 90

Ott 90
act 90
oct90

23,396 075325 Minthcfn
21,929 075326 Mmthcfn
21.101 075327 Minthmn

71.863

9.2
92
92

8.8
8.8
8.8

66,426

23413 075322 Nr Minthorn
xx61 7 075323 Nr Minthorn
23,420 075324 Nr Minthorn

76,646 70.450

Revised. 7- 16-92
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Table 16.  (cont.)

Sob6
Number Release

Released Date No./lb.
Number CWT Release
tagged code location

90 53.864 May  91 E2.0 52.252 075225 Uma RM 70
90 53.595 May  91 82.0 51.728 075226 Uma RM 70
90 50,442 May  91 73.0 48.266 075328 Uma RM 70
90 50,101 May 91 73.0 48.481 075449 Uma RM 70
90 49.732 May  91 73 0 48.331 070016 Uma RM 70
90 52,326 May 91 820 51.814 075450 Uma RM 70
90 52.706 May  91 82.0 52.444 075451 Uma RM 70

90 26.48: May 91 80.5 26.173 075563 Minthorn
93 26.595 Nay 91 82.5 24,762 075601 Minthcrn
90 26.606 May 91 80.5 25.478 075602 Minthorn

90 25.862 May 91 860 255.720 075560 Nr Minthorn
90 25.708 May  91 86.0 25,425 075561 Nr Minthorn
90 23,295 May91 86.0 22.309 075562 Nr Minthorn

90 122,639 Mar 92 7.7 26,160 075619 Uma RM 56
90 97.601 Mar  92 7.6 26.178 075618 Uma RM 70

91 2BV.78 May  92 70.6 31,692 071429 Uma RM 42.5
91 281.350 May  92 65.1 32,287 071430 Uma RM 42.5
91 162,931 May 92 562 28.951 071431 Uma RM 42.5
91 191.257 May  92 58.3 29,425 071432 Uma RM 42.5
91 303.878 May  92 61.0 29.066 071433 Uma RM 42.5
91 306.802 May 92 657 31,224 071434 Uma RM 42.5
91 297.331 May  92 60.9 33.326 071435 Uma RM 42.5
91 302.555 May  92 61.9 30,365 071436 Uma RM 42.5
91 223.830 May  92 55.2 30.508 071437 Uma RM 42.5
91 301,831 May  92 64.5 30,924 071438 Uma RM 42.5

362,766 353.286

79.672 76.4 11

74.865 73,454

220,440 52,338

2.678.343 304.968

Revised:  7-16-92 File Name: C:\l23R3\DATA\CHFRELW

fork length of approximately  130mm.  Assuming  the unmarked  releases  were similar in size,
all unmarked  fish less  than 130mm  in length were considered to be from natural  production.
On May 19, four unmarked  chinook were sampled. They were all less than 82mm in length
and were assumed to be from natural production. The first unmarked  fall chinook
subyearlings were released  on this day, but they would not have had sufficient  time to reach
Westland prior  to the fish being sampled.

Beginning  on June 3, it was impossible  to separate the naturally  produced chinook
from hatchery releases. The origin of these fish was recorded as unknown  (Table 17 and
Appendix J).
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Table 17. E8tinnled  number of 8sh caplumd  at -the Wedand  CamI firh  tsppinp  b~cifkyh 1 9 9 7  /l.-- -_.. --_- -.. _._.. - -

SalmonIda- - - . - - . - - - --__- __._ -._-~

bhtctmry Producllon NaturalPrahnalm-__ -~-- - - - - - -

AllSpscb#R Fall Spflllg Fall Spflllg tmcbry
Coho Chinook Chinook Chinook Chinook STS Chinook STS STS Coho Coho Chinook Chinook TOhl Fbbaam

----A-%hb Nailb. NUlllbaf CI) (v) Cc) (SY) (SY) (VI r/ + SY) (VI ( )SY (VI (sY) C-V (SY] SalmonIds Only

3 - 2 5
3 - 2 6
3 - 2 7
3 - 2 6
3 - 2 9
3 - 3 0
3.-31
4 - l
4 - 2
4 -3
4 -4
4 - 5
4 - 6
4 - 7
4 - 6
4 - 9
4 - 1 0
4-11
4 - 1 2
4-13 IJ
4-20 Y
4 - 2 9

4 - 3 0
5 - l
5 - 2
5 - 3
5 - 4
5 - 5
S - 6
5 - 7
5-0
5 - 9
S-10
S-11
5 - 1 2
5 - 1 3
5 - 1 4

5 0 0 14.3 7150
350 138 4665
300 13.4 4020
300 126 3640

not kmuled
300 115 3450
100 108 logo
420 10.3 4326
900 12 1 IO&w
900 13.9 12510
ooo 123 9640

not hauled - vqlew lib
not hauled - very lew fish
250 7.7 1925

not hauled
100 12.1 1210

1000 12.2 12200
1250 116 14500
not hauled - very lewlish
3800 10.5 39900
1550 11.6 16290
2750 13.0 35750

2220 12.6 27972
700 10.0 7600
450 105 4725
100 11 1 1110

4300 11.7 50310
4900 IQ6 .52&3aJ
5165 9.9 51332
2850 6.2 17670
3ooo 7.8 23400
1960 71 14058
1150 64 7360
1200 5.6 6960

not huled - very lew lish
050 7.6 6630
1650 30.2 49830

5270 1535 0
3635 la94 0
3039 920 0
2551 I173 0

1661 1566 0
425 577 0

1290 2611 0
5925 4235 0
9083 2160 0
6177 3170 0

0
0
0
0

0
0
0
0
0
0

0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0
0
0

0
0
0
0

0
0
0
0
0
0

0

0
0
0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

1044
46073

134775
110524
12x%537

21
7
0
3

6
3

16
33
30
180

271 1474 0 0

--
--
--
--

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

--

--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
._-
--
--

--
--

--
--
--

135

0
0
0
0

0
0
0
0
0
0

0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0
0
0

0
0
0
0

0
0
0
0
0
0

0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0
0
0

0 109 0 7023 6613
0 97 0 4622 4716
0 54 0 4021 3967
0 114 0 3641 3724

0 214 0 3450 322a
0 65 0 Iwo lW1
0 409 0 4326 3901
0 697 0 1oBBD 10161
0 410 0 12511 12063
0 304 0 Wl 8346

0 45 0 1925

742 300 0
7114 4712 0
7722 5997 0

0
0
0

39
0

140

0
0
0

119
210
501

0
0
0

1200
12044
14360

17156 16715 0
13212 819 3057
29994 1212 3737

25311 273 1669
5697 76 617
3697 45 305
926 10 56

44669 457 1629
44424 3.39 fW1

40606 192 191
7266 0 167
13493 0 189
5598 0 97
1578 0 42
251 0 31

0
0

101

136
459
x36
46

1677
4930
7053
6677
7920
6555
4399
5048

1170
546
303

341
916
4 10
61

1220
1629
1915
1005
1415
1092
702
764

0 2729 0 39770
55 491 0 16160
0 404 0 35751

0 136 0 27766
0 0 0 7762
0 0 0 4695
0 0 0 1101

0 0 0 49652
0 197 99 52l?&7
0 363 192 51333

04 0 0 17419
0 109 94 23306
6.3 369 60 13874
67 3.53 54 7185
94 470 63 6741

1540
2061

0
0

26
0

2071
694

26 496 26 6447
116 009 0 49631

5-14 3000 Ibe. of morta removed from pond in P.M.
5 - 1 5 5550 27.1 150405 0960 0
5 - 1 6 5300 240 1272i70 6160 0
5-17 7200 MS ls(y60 5552 0

756
235
.3w

3075
7765
15464

416
!ia

1261
es6
1071

0 1794 256 lSO405
0 1376 145 127ZW
0 1456 65 150460

1745

1042
11626
13719

35671
17066
35044

27209
6644
4285
l(Y0

46632
50755

46643
16330
21606
12250
8016
5330

5401
46640

147074
1246d3
147889

FWl8.d  12-3-92 Fib N~na’C.\l23R2\FlLES\W~SA~



l%h!!LK.(Conl)-~  ..___ ..-.-.----___----_--._.--  ____ ---... ._ ____ _-_. -.-_
---.--..---  .-.__ Salmonld#-.__-__

- - -  -__natclmr~Prodrrcllon NWunlProdualm--_

Dab

5 - 1 8
5 - 1 9

All SpaCbl R ___ Fall Spflllg Fall !+lhQ
Coho Chinook Chinook Chinook Chlnook SW Chlnook STS STS

tih-hry

Lb8
Coho

NoJIb N"fnbe' DIv)__-~_-(sY)-s~-.(Y)..-(Y + sv

Coho Chlnook Chlnook Tohl Fbbaar
-_-..--.- r/J --cc...--lv) lw (Y) _(SY) _ _  SalmonIds Only

3050 17.0 54290 1395 0
not tnuled - Imp closed lo nllow Chf 0 t lo imprint

116 0 44176 7769 - -. 349 0

0
0
0
0

22

r3
0
0

0

0
0
0
12
31

8
4
0

0
0

0

0

12

0 465 53476

562229
664745

401734
12403
13272

5 - 2 0 h 10105 55.7

5-21 9810 576

5 - 2 2 B 8110 59.4

6 - 3 B 345 38.3
6-4 320 43.0

6 - 5 not hauled
6 - 6 not hauled
6 - 7 700 454

6 - 8 520 46.2

6 - 9 420 45 I
6 - 1 0 nol hauled
6-11 650 43.0

6 - 1 2 not hauled
6 - 1 3 not hauled
6 - 1 4 not hauled

3
6-1 5 330 42.5
6 - 1 6 300 3.39
6 - 1 7 525 35.2

6 - 1 8 300 356

6 - 1 9 395 36.4

6 - 2 0 not huled
6 - 2 1 200 35.9

6 - 2 2 190 35 I

6 - 2 3 70 34.7

6 - 2 4 not hsuled
6 - 2 5 95 339
6 - 2 6 24 33.5

6 - 2 7 no1 huled
6 - 2 6 not hauled
6 - 2 9 not hauled
6 - 3 0 95 38.7

7 - l not hauled

7 - 2 40 34.4

7 - 3 not hauled
7 - 4 not tnuled
7 - 5 not hauled
7 - 6 30 33.7

7 - 7 not hauled
7 - 6 not hwled

562649
565056

461734
13214

31760 231
24024 129
l&M2 I IO

36550 243

14025 99
11670 57
18480 49
10740 I4

14378 0

7 1 w 0
8868 0
2429 0

3221
604

0
0

3677

1376

6

1011

2460
23ll
1618
420
178

0
0
0
0
0

0
0
0

0

0
0
0
0
0

0
0
0

0
0

0

0

0

0
0
0
0
0

0
0
0

0

0
0
0
0
0

0
0
0

0
0

0

0

0

521317 35333 3099

467191
9491
11274

2xw6 3666
9089 3636
2296 196
173 1 69

274s3 2447 51
21150 1459 0
16953 640 0

405 0

173 0 793
103 0 704
99 0 1166
109 I2 713
216 31 987

24
2s
11

13
3

6

-- 620
-- 311
-- 0
700 0
422 22

1476
1244

880
701
265

415
108

262

202

240

16

4

0

0
0
0

28
0

43
43
23

0

25
10
0
23
62

40
42
17

24
6

72

16

6

0
0
0
0
0

0
0
0

0

0
0
0
0
0

0
0
0

0
0

0

0

0

562649

14000 13162
II644 1OOZS
18430 17244
10703 6955

143 17 13237

7076
6650
2423

3140
775

3017

1211

964

6366
5bw

2121

2702
661

2647

989

704

30222
22738
17w2

Rvla.d:12-3-W Fib Nam:C~l23Fl2WLES\WLDSC2



Tnble 1 7 .  (Cant) __.. _..-.-...  _--. _ _ _ _ _ _ _  .---.-._--.  - - - -  ~-~-

Hntctwy Prodrctlon - Mwnl Pro&talon-__

All Spcb# R Fall SpfhQ Fall sprhlg ltntchery--
Coho Chinook Chinook Chlnook Chlnook STS Chlnook STS STS Coho Coho C hlnook Chinook Tohl Flsbnra

Dab Lb. No.llb. Number (VI r/J (VJ (SY) (V☺ ☯v l sv)  (V☺ W☺ Iv W☺(SY) (V☺ ( S Y )  Salmonldm Only

7 - Q not hauled
7-10 12 25.6 310 0 0 0 167 0 0 94 0 0 7 0 0 0 268 167
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Prior to the trap being closed on May 23, size  was also used to separate naturally
produced chinook yearlings from subyearlings.  This separation  was highly subjective  but
there appeared to be a distinct separation  in the size  of the fish.  All fish recorded  as
subyearlings  ranged from 47 to 68mm in length, while the fish that were recorded  as
yearlings had a minimum  fork length of 81mm. The size  of these larger  fish and the degree
of smolting  suggests  that they were outmigrating  yearling spring chinook.

Coho Yearlings

Juvenile yearling  coho released  in the Umatilla  River (RM 56 and 60) between
March  16 and March 20, were captured  at Westland (RM 27) on March 25, the first day the
trap was in operation  (Table 17). Increased seagull  activity between Westland  and Three
Mile Dam on March  19 however,  suggests that some fish may have passed Westland before
the trap was opened. The number  of fish captured  continued to increase until the trap was
closed on April 14. When the trap was reopened  on April  27, substantial  numbers  were
again captured.  This data and visual observations of large numbers of coho at Three Mile
Dam indicate that numerous fish bypassed  the facility during the closure  period. The
number of fish captured remained high through the first week in May, and then steadily
declined until the trap was closed again on May 23. After the trap was reopened  on June
1, very few fish were observed (Appendix J). Only three fish were sampled from June 17
to July 2 .

The peak outmigration  period (middle of April  through first week in May) was
approximately  four to seven weeks after the fish were released.  Visual observations  of coho
yearlings captured  at Westland suggest that they were released  early and/or at a small size
(15.6/lb.).  Parr marks were highly visible on fish captured  in March  and early April. In
contrast, the fish captured  in late April  and early May were silvery with no distinct  parr
marks. An estimated  35.7% of the 961,386  summer steelhead  smelts released  in the upper
Umatilla  River were trapped  and hauled.

Fall Chinook Yearlinns

Fall chinook yearlings released in the Umatilla  River (RM 56 and 70) between
March  17 and March  19, were also captured  at Westland on March  25 (Table  17),  although
some may have passed the facility before the trap was opened. The number  of fish captured
continued to increase until the trap was closed on April  14. Unlike the coho however,  very
few fail chinook  yearlings were captured when the trap was reopened  on April  27. Visual
observations of large numbers of chinook yearlings at Three  Mile Dam confirmed that
numerous fish bypassed the facility during the closure period. The last fish observed at
Westland was on May 6 and only 37 fish were sampled from April 28 to May 6 (Appendix

J).

The peak outmigration  period for fall chinook  yearlings appeared to be the last two
weeks in April.  This was approximately  four to six week after release. Although there were
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no visually apparent morphological diffences in the fish trapped at Westland,  the fall
chinook  yearlings may have been released  early as well. An estimated  24.4% of the 220,440
fall chinook yearlings released  were trapped  and hauled.

Summer Steel head

Groups  of summer steelhead  were released from Bonifer and Minthorn  on March
29, and into Meacham Creek  between April  29 and May 1. The first fish observed at
Westland was on April 29 (Table 17 and Appendix J). Some fish could have passed the
facility prior  to the trap being reopened  on April 27, but the number, if any, is assumed to
be extremely  low. No steelhead  were sampled on April 28 and a total of three fish were
sampled on April 29 and 30. These numbers would suggest that summer steelhead  were just
beginning to reach Westland. The number of fish captured  continued  to increase until the
middle  of May and then began to drop off until the trap was closed on May 23. Very few
fish were captured  after the trap was reopened  on June 1, and only five  fish were sampled
from June 8 to June 30, the last day a hatchery steelhead  was sampled. The number  of fish
trapped on May 22 however,  suggests that substantial  numbers of fish migrated  passed the
facility  after the trap was closed on May 23.

Without  sacrificing  a sample of the coded-wire  tagged fish for tag identification,  it
was impossible  to differentiate  between the acclimated fish and the fish released  directly
instream. The data does suggest however,  that the acclimated groups released  on March
29, did not migrate downriver until late April  or May.

The data also suggests that the peak outmigration  period for all groups was the first
two to three weeks in May. The two non-acclimated groups were released  at 5.0 and 5.5/b.,
while the acclimated fish were released at 5.8/lb.  The smaller  size of the acclimated  fish
may have resulted  in a delay in their outmigration. An estimated  48.6% of the 199,404
summer steelhead  smolts released in the upper Umatilla  River were trapped and hauled.

Naturally  produced steelhead  smelts were also monitored  at Westland  and the first
fish sampled was on March 25 (Appendix J). Relatively  small numbers of fish were
captured  until April  13, when an estimated  1,170  unmarked  steelhead  were trapped (Table
17). The trap was closed on April 14 and remained  closed until April  27. When the trap
was reopened,  numerous fish were captured.  The numbers peaked around May 6, and then
began to decline,  although many fish were still  being captured  when the trap was closed on
May 23. Only one unmarked  steelhead  was observed after the trap was reopened  on June
1.

The peak migration period may have been a little earlier for naturally  produced
steelhead.  The data suggests that numerous fish migrated passed Westland  when the trap
was closed in April. If this assumption is correct, the peak migration period appeared to
be from the middle of April  to the middle  of May.
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Length  data indicates that the hatchery fish were larger  than the wild fish (Figure
9). The average lengths  of the coded-wire  tagged and adipose clipped  only fish were 217
and 218mm, respectively,  while the average length of the wild fish was 195mm.  The
hatchery fish were all yearlings at release while the predominant  freshwater  age for the wild
fish is two years (Cramer 1992).

Soring Chinook Yearlings

Spring chinook  yearlings were released  at Umatilla  RM 89 and Bonifer on April 14
and April  21, respectively.  The Westland trap was closed during this period, but when it was
reopened  on April 27, significant  numbers of spring chinook yearlings were captured  (Table
17). This would suggest that large numbers of fish probably bypassed the facility  before  this
date. In early May, the number  of fish trapped  dropped off significantly.  Only nine fish
were sampled from May 6 to May 18, the last day a spring chinook yearling  was observed
(Appendix J).

This data suggests that most of the fish migrated quickly downriver and that the peak
migration period occurred within a week or two after release. An estimated  4.6% of the
299,011 spring  chinook  yearlings released  in the upper Umatilla  River were trapped and
hauled.

Sorine Chinook Subvearlines

Juvenile  spring chinook  subyearlings  released  at Umatilla  RM 80 beginning on May
11, were captured  at Westland on May 13 (Table 17). Large numbers of fish were captured
until the trap was closed on May 23. When the trap was reopened  on June 1, juveniles  were
still  being captured,  but in significantly  reduced numbers. An estimated  21 fish were
sampled from June 11 to June 19, the last day a spring chinook subyearling  was observed
(Appendix J).

The data suggests  that subyearling spring chinook  also migrated  rapidly downriver.
Some fish reached  Westland (approximately  53 rivermiles downriver from the release point)
in less than two days and the peak migration period appeared to occur within  a week after
release. An estimated  43.2% of the 1,250,210  spring chinook  subyearlings released  in the
Umatilla  River were trapped  and hauled.

Fall Chinook Subvearlines

Fall chinook subyearlings  were released  at Umatilla  RM 42 between  May 18 and
May 21. Large numbers of fish began showing at Westland (15 rivermiles downriver) on
May 19, but the trap was closed to allow the fish to imprint.  On May 20 however,  the trap
was opened  because of the rapid accumulation of fish at the facility. Thousands  of juveniles
were captured  until the trap was closed on May 23 (Table  17). When the trap was reopened
on June 1, large numbers of fish were still  being trapped,  but the numbers were greatly
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Figure 9. Length frequencies  of summer steelhead  sampled at Westland  in 1992.

reduced and continued to steadily  decline.  When the trap was closed for the season on July
27, a few fish were still  being captured,  but the numbers were extremely low and they were
bypassed instead of trapped.

The fall chinook subyearlings  migrated rapidly  downriver as well and the peak
migration period past Westland appeared to be within a week after release.  An estimated
54.4% of the 3,182,712  fall chinook  subyearlings  released  in the Umatilla River were
trapped  and hauled.

Natural  Production

Naturally  produced spring chinook  yearlings  were observed at Westland  in 1992  for
the first time (Table  17). The first fish were sampled on March 25, the first day the trap
was in operation,  but some fish may have migrated past the facility  prior  to this date. The
trap was closed  from April 14 to April  26, but a relatively large number  of fish captured  on
April 13 suggests  that significant  numbers of fish may have migrated past the facility  during
the closure  period. When the trap was reopened  on April 27, the number  of fish captured
was lower, but appeared to peak again around the middle  of May.
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The estimated  number  of naturally  produced yearling  coho trapped was relatively  low
(Table 17). The first fish was sampled on June 4, and only 18 fish were sampled until the
close of the trap on July 27 (Appendix J). This was the first year however,  that naturally
produced coho yearlings have been observed at Westland. The number  of subyearling  coho
trapped  was also small (Table 17). The number  of subyearlings sampled seemed to increase
during  freshet  periods with high  turbidity.  It is possible  the subyearlings were moving
downriver simply to avoid the muddy conditions  in the river.

Acclimation Research

Collection  of snouts  from coded-wire  tagged fish

Snouts  from four jack and two adult fall chinook  salmon were collected at Three
iMile  Dam in 1992 and snouts  from another six jacks and 15 adults were collected from
broodstock  held at Minthorn. Additional  snouts  from eight adults were collected from
spawning  ground suneys  below Three  Mile  Dam conducted through funds provided by
Bureau of Indian Affairs. Size  categories  were defined as 381 to 609mm for jacks and
> 609mm for adults.  The arbitrary cutoff for jack size  was determined  by CI’UIR biologists
lvho  examined age and length data from coded-wire  tag recoveries (CIUIR data files).

Snouts from three spring  chinook  jacks and 184 adults were collected at Three Mile
Dam and snouts  from an additional  38 spring chinook adults were collected on spawning
ground surveys conducted above Three  Mile Dam. The snouts  from 65 summer  steelhead,
12 coho adults and six coho jacks were also collected at Three  Mile Dam. Snouts  from 40
steelhead  broodstock  were also collected. Ah snouts  were delivered  to ODFW in
Clackamas, OR. for code identification.

Adult Sukval  and Umatilla River Returns

Summer Steelhead

Since 1975, all Umatilla  River summer steelhead  releases  have been from Umatilla
River  broodstock. The first coded-wire  tagged  releases  were in April of 1988  (Table  18).
An acclimated group \vas released from Minthorn while a control  group was released  into
the Umatilla  River near Minthorn.

The estimated  recovery of adults from the acclimated release  was higher than from
the control  release (0.61  versus 0.450/o,  respectively) despite the larger  size of the non-
acclimated group at release (Table 18). Carmichael  et al. (1988) have shown that survival
of steelhead  released in the Snake River basin  may be higher for fish released  at a larger
size.  Returns  of acclimated and control  fish to the Umatilla  River however,  were similar
(0.37  and 0.33%, respectively).
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An estimated  65.3% of the adults recovered from both releases  were captured  at
Three  Mile Dam on the Umatilla  River and 28.5% were recovered  in the Columbia  River
gillnet  fishery. An estimated  5.5% were caught  in the Columbia River sport fishery.

A second  group of acclimated fish was released  from Minthorn  in May of 1989 and
a control group was released  instream near Minthorn at the same time as the acclimated
release (Table 18). Although no apparent problems were encountered  with these releases,
(Lofy et al. 1990) recoveries have been poor.  Estimated  adult recoveries  from the
acclimated and control  groups are 0.03 and 0.05%, respectively.

Summer steelhead  releases in 1990 were also made in May (Table  18). An acclimated
group was released from Bonifer and a control  group was released  into Meacham Creek
concurrent  with the acclimated group.  Preliminary  recoveries from the acclimated  group
(0.52%)  are similar to the control  group (0.56%),  even though the control  group was slightly
larger at release (Table 18). Umatilla  River recoveries from the acclimated  and control
groups were both 0.28%. An estimated  51.6% of the recoveries from both releases  have
been from the Umatilla  River,  while an estimated  31.1  and 17.4%  of the recoveries  have
been from the Columbia River gillnet  and Columbia River sport fisheries, respectively.

A fourth acclimation study was conducted at Bonifer in May of 1991.  Preliminary
recoveries  from the Columbia River net and sport fisheries are similar for both the
acclimated and control groups (0.11 and O.lO%,  respectively),  although the fish from the
control  group were significantly  smaller at release. Umatilla  River recoveries  are not yet
available.

Fall Chinook - Tule Stock

Initial releases  in 1982 of fall chinook  salmon in the Umatilla  River were subyearling
Tule stock (Table  19). The fish with tag codes 050851  and 051057  were tagged by the
National  Marine Fisheries  Service and were reared at Spring Creek National  Fish Hatchery
(NFH). The fish with tag code 072663  were tagged by ODFW and were reared at
Bonneville  State Fish Hatchery  (SFH).  All the fish were from eggs collected at Spring
Creek NFH. They were released at 79.0 and 92.0/lb., respectively,  in April, 1982,  at RM
1.5 and 5 1.5 (Table 19).

Survival rates ranged from 0.46 to 0.56% (Table 19). These  rates are at the lower
end of the range experienced by Spring Creek NFH (O-2.1%),  but higher than many other
releases of Tule stock from Spring Creek NFH released  at other  locations.  Most  fish were
recovered as age-3 fish,  similar to reports for fish from the 1978 and 1979  brood years
released  elsewhere (Howell  et al. 1985).

Exploitation  (commercial, sport and treaty  catches) of Tule stock was 99.0% for all
releases. Ocean commercial and Columbia River gillnet  catches were 46.4  and 37.8%,
respectively.  Sport and treaty  exploitation  rates were 12.4 and 2.4%, respectively.
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B Yr. Number Date ot Srze at Number E.sbmated  AcW Suwivals

SfOCk Released Release Release Taggea CWT Code Release Locanon % Total Ocean C0l.R Uma.R.

61 T 306279 Apr62 79.0 46707 a50651 Llmatiua R I1
81 T sil2xtZ Apr@ 79.0 m 061067 Umclbtia R. /l

0.47 Q.xx3Qa.Hlz 1429 767

Totel 9763% 149038 0.53 5159 2921 2236 0

61 T 2626635 Apr62 92.0 lo2366 072663 Umatilla R(AM 1.5) 0.46 13013 7570 5l43 0

Rensea r-23-93 FW Name: c:\l230D~T~\CtiFsUFtV

/l Apprtirnately  46.7% of the fish were relessedat RM 1.5 and 51.3% at RM 51.5.

Fall Chinook - Bonneville  Stock

All releases  since 1982 have been of Bonneville  and Priest Rapids  upriver  bright
stock. The first liberations  of fish from Bonneville  stock were from adult returns  to
Bonneville  SFH with some fish taken from Bonneville  Dam. All yearling  fish have been
released in the upper  river from RM 56 up to RM 87 on the Umatilla River and up to RM
30 of Meacham Creek (28 RM above Bonifer and 109 RM from the mouth of the Umatilla
River) (Table  20). Three releases  were made in April, while all others  were made in
March.  The yearling  fish ranged from 4.8 to 10.2/lb.  at release from 1983 to 1992.

Prior to 1990, all but one release of subyearling fish was near the mouth of the river
because of potential  for fish loss  due to unscreened  or partially  screened  irrigation
diversions  (Table  21). One group of fish was released  in October,  1985,  after being reared
at Bonifer over the summer. Beginning  in 1990,  all subyearling releases  have been in the
upper river. One group of fish was acclimated at Minthorn  in October of 1990 and released,
while a control group was released  into the Umatilla  River at the same time as the
acclimated group.  All other  releases  have been in the spring. Subyearling  fish released  in
the spring  have ranged from 73.0  to 92.3/lb., while fish released  in the fall have ranged from
8.8 to 16.2/lb.

For discussion  of survival, releases are grouped by age at release,  time of release
(spring versus  fall releases),  and release location (lower Umatilla  River and upper Umatilla
River and tributaries).  Releases  in the upper  river include  those made at the Minthorn  and
Bonifer Acclimation  Facilities.

The estimated  survival rates (through age-7 fish) from yearling  releases  made from
1983 to 1986 (1981 to 1984 brood years) have ranged from 0.08 to 3.01% (Table  20).
Releases  made in 1983 and 1984 survived poorly (0.16 and 0.08%, respectively).  Survival
increased to 0.76% for 1985 releases  and 3.01% for 1986  releases. Survival  (through  age-7
fish;  preliminary  data) of the 1987 releases  from acclimation  facilities is 2.19%.  Through
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age-6 fish,  the survival rate (preliminary  data) is 2.29% for all groups released  in 1988 from
acclimation facilities.  In comparison, the survival of the 1986 releases  through age-6 fish
was 3.01%.

All releases  in the lower river have been made with subyearling  fish (Table  21). Fish
were released  near the mouth (RM 1.5),  below all major diversions,  and releases  were made
later in the season (June)  than yearling releases (March and April) to get the fish to a larger
size  at release  (85.1 to 92.3/b).

Survival of the 1984 and 1985 June releases (through age-7 fish) was 0.78 and 0.87%,
respectively (Table  21). Preliminary  recoveries (through age-7 fish) from the 1986  releases
vary from 0.36 to 0.65% with an average of 0.48%. This is lower  than the survival of the
fish from the same brood released  the following spring after being acclimated  (2.19%).

Survival of the subyearling fish released  in October  of 1985 was 0.67% (Table  21).
This is lower than the survival from the same brood released  near the mouth in June
(0.87%),  and much lower than the survival of the fish held longer at the hatchery  and
released the following March  (3.01%).

The first spring releases of subyearlings  in the upper  river were made in 1990  (Table
21). Estimated  preliminary  survival (through age-3 fish) is 0.03%. An estimated  69.7% of
the recoveries were made in the ocean and Columbia River fisheries, and an estimated
30.3% were recovered in the Umatilla  River.  This compares to less than 0.01% (through
age-7 fish) of all recoveries being made in the Umatilla  River from 1984 through 1986
spring releases.

Data from early releases  (1986  brood and earlier) of yearling and subyearling fish
show  that most of these fish were recovered as age-4 fish,  similar to results from this stock
released elsewhere (Howell  et al. 1985). Very few age-7 adults have been recovered
(Appendix D).

Exploitation  of the Bonneville  stock of upriver bright fish (through  1986  brood)  was
88.8%. Although the overall average exploitation rate was similar for releases  of yearlings
(91.2%)  as for releases  of subyearlings  (88.1%),  distribution  of the catch differed. Adults
from subyearling releases  were recovered more frequently  in the Columbia  River gillnet
fishery (48.8%) than in the ocean commercial fishery  (36.3%),  whereas adults from yearling
releases were recovered more often in the ocean commercial catch (45.0%) than in the
Columbia River gillnet  fishery (33.9%).  Sport catch averaged 2.8% of the recoveries of
adults from subyearling releases and 10.4%  of adults from yearling releases. Likewise,  0.2%
of the recoveries of adults from subyearling releases were from the treaty fisheries, while
2.0% were from adults from the yearling releases.

49



Fall Chinook - Priest Rapids Stock

Beginning  with releases  in 1987,  upriver  bright stock of upriver origin was available
for release in the Umatilla  River (Table 22). These juveniles  were from adults returning
to Priest Rapids Dam (1986  brood).

Preliminary  recovery data (through age-6 fish) shows that estimated  adult recovery
rates (0.71 to 0.85) from subyearling releases made in May of 1987 near the mouth of the
Umatilla  River , are similar to adult recovery rates (at the same age) from Bonneville  stock
released  in 1984 and 1985 (0.78  and O-87%, respectively) but higher than the recovery rates
for 1986 releases  (0.36 to 0.65%).  The Priest Rapids stock however,  were released  at a
larger size (60.4/lb. versus  85.1  to 92.3/1b.  for the Bonneville  stock) and they were released
in May instead of June.

A second  group of subyearling fish was acclimated at Minthorn  and released  in July
(Table  22). However, due to low dissolved oxygen levels and pump failure (Lofy et al.
1988), very few fish were released and the total recovery is estimated  to be five  adults.

In 1988, one group of subyearlings  (1987  brood)  was released  in May at Umatilla RM
23. Preliminary  survival through age-5 fish is 0.07%. This compares  to 0.79% at the same
age for the 1987 May release. The size at release for both groups was similar.

Two groups of fish (1987  brood) were released in November  of 1988 (Table  22).
One group was acclimated  at Minthorn and released  while a control group was released
near Minthorn at the same time as the acclimated group.  The acclimated  group suffered
severe losses due to “Ich” and a relatively small number  of fish were released  (Lofy 1989).
Through  age-5 fish,  the survival of the acclimated and control groups are 0.47 and O-46%,
respectively.

In May of 1989, a group of subyearlings  was released  at Umatilla  RM 23. They were
released at 66.6/1b.,  similar to releases made in 1987 and 1988. The recovery rate (through
age-4 fish; preliminary  data) is 0.06%. The recovery  rates of the 1987  and 1988 May
releases (at the same age) were 0.71 and 0.07%, respectively.  In comparison, recovery rates
(through age-4 fish) from Bonneville  stock subyearling releases  in 1984,  1985,  and 1986,
were 0.69, 0.60, and 0.35%, respectively. As mentioned,  the Priest Rapids stock was
released in May at 66.6/b., while the Bonneville  stock was released  in June at 85.1 to
92.3/1b.

A second acclimation experiment  was conducted in October of 1989.  One group of
fish was acclimated at Minthorn prior to release, and a control  group was released  instream
concurrent  with the acclimated group (Table  22). Preliminary  survival  rates of the two
groups (through age-4 fish) are 0.06 and 0.04%, respectively.
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Table 22 L&e&ion and surviW information for Priest Rapids stock fall chbook s&on mbeaaad inthe Umatila  Rii. /l

8. Yr Number Date of Size at Number Esllnlatad Adult SUNivaIS R
stow Released Release Release Tagged CWT Code Release Locabon % Total Ocean C0l.R. UmaR.
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The estimated  exploitation  rate (through 1989 releases;  preliminary  data) on
subyearling Priest Rapids stock is 83.4%, similar to the exploitation  rate on subyearling
Bonneville  stock (88.1%).  The ocean commercial and Columbia River gillnet exploitation
rates are similar (40.5 and 37.0%, respectively).  The sport and treaty exploitation  rates are
5.0 and 0.8%, respectively.
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Fall Chinook - Straving

Juvenile  fall chinook releases from the Umatilla  River have caused concern because
of returning  adults straying to Columbia  and Snake River facilities  and spawning  grounds
located above McNary Dam. When comparing estimated  adult recoveries from the Umatilla
River with recoveries  above McNaty Dam, the data suggests  that the releases  of subyearling
chinook  have resulted in higher stray rates than the releases  of yearling  fish. Based on
coded-wire  tag recoveries, no known adults from the release of Tule stock in 1982 were
recovered  in the Umatilla  River,  while an estimated  111 adults were recovered  at
Washington Hatcheries  (Table  23)‘. The stray rate from releases  of subyearling  Bonneville
stock has generally  been higher than the stray rate from releases  of subyearling  Priest
Rapids stock. The stray rate of Bonneville  stock subyearlings released  in 1984,  1985, 1986
and 1990  has averaged 94.8% (preliminary  data), while the stray rate of Priest Rapids  stock
subyearlings released  in 1987,  1988 and 1989 has averaged 75.6%. The Priest Rapids stock
however,  was generally  released earlier in the year than the Bonneville  stock and at a larger
size.  The stray rates of Bonneville  and Priest Rapids stock subyearlings released  in the fall
have averaged  80.8 and 54.5% respectively,  but the total number  of recoveries  has been
minimal.  The stray rate of yearling releases (Bonneville  stock) from 1983 through 1988 has
averaged 31.5% (preliminary  data).

The strays from subyearling releases of Bonneville  stock have been recovered  most
often on spawning  ground surveys conducted at Ringold.  Adult strays from releases  of all
other  subyearling  groups have been recovered most frequently  at Lyons Ferry  and Priest
Rapids Hatcheries.  An estimated  78.8% of all strays from yearling  releases  have also been
recovered at Lyons Ferry and Priest Rapids Hatcheries.

The high  stray rate is believed  to be the result of low flows at the mouth of the
Umatilla  River during the adult return season and in the case of subyearling  releases, lack
of imprinting because all early releases of subyearlings (1982  through 1989) have been in
the lower  river and in the Columbia River itself (1984  releases). Beginning  in 1990,  all
releases  of fall chinook juveniles have been in the upper  river (RM 56 to 89) and all future
releases are proposed for the upper river. Proposed acclimation facilities will  also be used
to acclimate juvenile fall chinook  salmon  prior to release. The Umatilla  Basin Project will
help to provide better attraction  and fish passage flows  in the Umatilla  River.  Plans call for
an exchange  of Columbia River water for water which is currently  being taken directly  from
the Umatilla  River for irrigation. Columbia River water will  be pumped into the irrigation
delivery  systems, leaving  Umatilla  River water in the river.

’ Fourteen  adipose clipped  adults were recovered in the Umatilla  River in 1987,  but
the tags were never read.
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Soring Chinook

The first coded-wire  tagged releases of spring  chinook in the Umatilla  River were in
1988 from Carson stock (Table  24). Two groups (1986  brood)  were released  in April (one
acclimated group from Bonifer and one group between Umatilla  RM 23 and RM 2 of
Meacham Creek),  and two groups (1987  brood) were released  in November  (one group
from Bonifer and one group into the upper  Umatilla  River at RM 89). The purpose for the
releases was to evaluate  acclimation, but several problems were encountered  in both the
spring and fall experiments  (Lofy 1989). These problems essentially eliminate  any possible
comparison between acclimated and non-acclimated fish.

The estimated  survival rates (through age-6 fish; preliminary  data) for the spring
release groups are 0.74 and 0.72%. Approximately  80.3% of the fish recovered  have been
from the Umatilla  River and 19.6%  have been recovered from the Columbia River.  The
preliminary  recovery rate (through age-5 fish) of the acclimated group released  in the fall
is O.SO%, but less  than 1,200  fish were released  and recoveries  have been minimal.
Recoveries  from the group of fish released at RM 89 have also been low (0.09%;
preliminary  data). All but three of the adult recoveries from the fall releases  have been
from the Umatilla  River.

In the spring  of 1989,  a third acclimation experiment  was conducted. One group of
fish was acclimated at Bonifer,  while a control  group was released  into Meacham Creek
concurrent  with the acclimated group.  Both groups were released  at 10.6/lb.  Preliminary
data (through age-5 fish) suggests that survival of the control  group (0.34%) is higher than
survival of the acclimated group (0.28%).  Estimated  Umatilla  River recoveries  from the
acclimated and non-acclimated  releases are similar (84.6  and 81.2%, respectively).
Evaluation  of this experiment  is complicated however,  because of difficulties  with releasing
the acclimated group (Lofy et al. 1990). Table 24 shows the release date as March to May.
The fish were transferred into Bonifer on March 7, but many fish escaped on March 10
because of plugged effluent  screens which resulted in the pond overflowing.  Observations
during steelhead  acclimation that followed, showed that several thousand spring  chinook
were still  in the pond and were released with the steelhead  on May 23. The date of release
for this  group was therefore  recorded as March  10 to May 23, 1989.

Two other  acclimation evaluation experiments  have been performed  at Bonifer.  One
experiment  was conducted in the fall of 1989 and another experiment  was conducted in the
spring of 1990 (Table 24). Both releases were from 1988 brood. Estimated  survival  rates
(through age-4 fish; preliminary  data) for both acclimated and non-acclimated  groups for
both experiments  are similar. The survival rates of the acclimated and non-acclimated
groups released  in the fall are 0.03 and 0.04%, respectively.  This is much lower  than the
survival of the fish held longer at the hatchery and released  the following spring  (0.20 and
0.22%).
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Table 24. Liberalion  and sutial informa& fcr sping chinook salmon relesred in lhe Umatila  Rii.

Estimated Adln Suwti
Number Date of SIZG at Numn6 Release Columtxa umablla

8mod Re l e a s e d  Release Relwse T a g g e d  CWTCode LOarliUl % To(al Riv6 Riv6

8 6 35846 MN-&r SfJ 10.1
86 35148 Mat-Av 88 10.1

06 u Mar-Apr0.9 10.1

8 6 34107 Apr08 8.6
06 33573 Apr00 0.6

00 3.4llB  Apr- 0.6

07
87
87

416 NW00

iii

NW00
NW%

21.4
21.4
21.4

TOW 1 1 %

410 074420
393 074423
m 074424

1179

Eoniis
Eonif
8lmil6

87 26109 NW 00 11.1 25807 074427 carp.  a.
07 24183 Nw00 11.1 24070 074429 carp.  a.
87 m Nov88 11.1 m 07443J Corp. cr

Total 75767

87 26135 Mar-May 89 10.6
07 27756 Mar-May 09 1 0 6
87 B Mar-May89 10 6

Bonlts
Eonid
Bonlter

Total 79904

87 28153 Mar 89 10.6
87 28116 Mar 89 10.6
07 2g.Q Mar09 10.6

24960 act 09
20299 cm 89
i2B.s act 09

00750

75413

25427 074433
27004 074434
252Bh 074436

77017

27505 0744s
27550 074440
s 074443

79300

24001 075063
28109 075101
m 076102

00209

27137 075103
28560 075104
m 075105

03392

26630 07JlO6
26160 075107
a 0751%

79606

25611 075109
26307 075110
m 07slll

77090

Nf. BOrtlf6
H. Emiim
H. Bcmif6

TOfal 80932

se
8 8
00

12.0
12.0
12.0

8onikl
Eonit
Eonif

88
88
8 8

39012 March 90
40072 March 90
m March%

TOW 117427

IO6231

101078

27207 Ott 89
20710 OCt88
22846 act 89

83853

12.0
12.0
12.0

30224 March 90 9.0
37530 March 9-J 9.0
u M a r c h 9 0 9.0

114345

9.6
9.6
9.6

26640 074325
25863 074z6
a 074327

70356

26319 074328
25722 074329
m 074330

70293

Eonife
Bonlts
804.6

Uma.R.  (RM 23-81)
Uma.R. (RY 23-81)
Uma.R.  (RM 23-61)

Nr. Eotliirr
M. Boruta
H. Eonifc#

Eonif
BOllIf
BorGi

H. Ebmitiftr
Nr. Bonlts
H. Eonid

0.63
0.96

s!m

0.74

0.52
0.75

eea

0.72

0.00
0.75

Q.72

0.50

O.%
0.09

QJQ

0.09

0.30
0.29

Qz!l

028

0.33
0.30
Q&z

0.34

0.03
O.CQ
Q&t

0.03

0.03
0.07

Qa2

0.04

0.19
0.23

Q..lz

0.20

0 2 2

E

0.22

30 /I 196
9 0 241

li.an la

787 181 0%

179 2 7 152
251 40 13 211

299 39 25Q

729 116 612

0
3

t

0
0

Q

0
3

9

6 0 6

21

2

21

il

6 9 3 06

70

ii

11 67
9 72

14 5.Q

221 34 107

9 3
107

z z

24 6 9

z E

277 52 225

0

1:

5
0
*

25 9 16

0
2 0

5

0
12

Q

0
8

Et

33 12 21

7 3 24 49
85 43 4 2

63 2.9 36

223

05
102

§Q

253

96

32
so

26

100

127

5 3

2

145

fkvisad  4-23-93 Fife Name: C\l23R3\DATA\CHSSU9V
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Coho

Coded-wire tagged yearling coho salmon have been released  into the Umatilla  River
since 1987 (Table  25). These fish have been from Tanner Creek stock reared at Cascade
Hatchery.

The first release was from Minthorn in April,  1987.  The average survival  rate was
1.60%.  The highest  percentage  of the recoveries was in the ocean (58.0%), while recoveries
in the Columbia River and Umatilla  River were 38.6  and 3.4%, respectively.  Exploitation
of this release  was 94.9%. Exploitation  rates in the commercial ocean and Columbia  River
gillnet  fisheries were 41.1  and 26.9%, respectively.  The sport fishery accounted for 27.0%
of the catch while no fish were captured  in the treaty fishery.

The second release of coded-wire  tagged coho was in the lower  Umatilla River in
March,  1988 (Table  25). These fish were smaller than the fish released  in 1987,  but overall
survival was much higher (4.14%).  The ocean harvest rate (58.5%) was similar to the
recovery  rate for the 1987 release (58.0%).  The recovery rates in the Columbia  and
Umatilla  rivers (25.7 and 15.8%.  respectively)  differed however.  Exploitation  of this release
(83.3%)  was lower than the exploitation rate for the 1987 releases  (94.9%).  Exploitation
rates in the commercial ocean and Columbia River gillnet  fisheries were 32.1  and 18.0%,
respectively.  The exploitation  rates in the sport and treaty  fisheries were 31.0  and 2.3%,
respectively.

Two groups of coho were released in 1989 (Table 25). One group was acclimated
at Minthorn and a control  group was released into the Umatilla  River at the same time as
the acclimated release. Estimated  survival of the acclimated group was nearly twice that
of the control group (1.03 versus  0.55%, respectively).  The percentages  of the acclimated
fish recovered in the ocean, Columbia River,  and Umatilla  River were 75.0, 14.2 and 10.9%,
respectively.  The percentages  of the control  fish recovered  were 61.0, 29.7 and 9.3%,
respectively.  The estimated  recovery rate of adults in the Umatilla  River from the
acclimated release (0.11%)  was also twice that of the control  group (0.05%).  These recovery
rates suggest that acclimation provided a benefit  toward overall survival and survival back
to the Umatilla  River.  The exploitation rates on the acclimated and non-acclimated  groups
were 85.3 and 87.9%, respectively.

Three  groups of coho (1988  brood) were released in the spring  of 1990 (Table  25).
One group was acclimated at Minthorn for 21 days and released  in March, while a non-
acclimated group was released  instream concurrent  with the acclimated  group. A third
group was held at Minthorn  and given the opportunity  to volitionally  release (Rowan 1991).
Very few fish voluntarily  left the pond however,  and they were crowded out of the pond in
April  after being held for 36 days. The size  at release for this group of fish (11.2/b.)  was
higher than the average size of the acclimated and control groups (13.5  and 13.3/b.).
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Table 25. Liberation and survival information for coho salmon released in the Umatilla River. /l

N u m b e r Date of Size at N u m b e r Release Estimated Adult Survivals
Brood Released Release Release Tagged CWTCode Location % Total O c e a n Cd.R UmaA.

85
05
85

37245
53754

Apr 87 13.5
Apr 87 13.5
Apr 07 13.5

073617
073624
073625

Minthorn
MinlJwrn
Minthorn

Total 161609

13440
19879

26244

60059

1.86 692 346 310 36
1.57 646 522 300 24

IA9 xc?3 626 392 2.z

1.60 2593 1504 1002 07

86
86
86

Mar 88 16.8
Mar 80 17.3
Mar 08 15.7

074356 Lower Umatilla R.
074357 Lower Umatilla R.
074358 Lower Umatilla R.

Total 203464 58068

4.28
4.06

3.m

4.14

2918

zi

8424

1679 858 381
1724 746 520

xizl 362 4.33

4924 2166 1334

07 75970 Mar 89

Mar 89

Mar 89

17.2 27062 074609 Nr. Minthorn 0.55

07
87

72627

fM§I2

157299

67309

17.3
19.1

074610 Minthorn

074611 Mitiorn

Total

26416

isza9

53155

1.01

194

1.03

418

732

Ml

1613

255 124 39

531

Eu

1209

121

lQ4

229

80

93

175

aa Mar 90 13.5 28033 074814 Minlhorn 3.00 2022 800 1044 170

88 59682 Mar 90 13.3 2600 1 0740 13 Nr. Minthorn 3.07 1835 702 913 140

8a 65095 Aprw

89 152974 Mar 91

11.2

15.4

27226 074015

24584 075535

MinIhorn

Minthorn

3.96 2577 1121 1255 201

0.25 386 243 118 25

89 449670 Mar 91 16.5 25905 075534 Uma Rm56-60 746

89 352977 Mar 91 16.0 24851 075533 Uma Rm 63-70

0.17

0 15

0.01

0.00

Q&l

0.01

104

526 114

90 472221 Mar 92 15.5 27908 075620 Uma Rm 56

90 2446 15 Mar 92 15.7 27705 075621 Uma Rm 60
90 24455Q Mar 92 15.7 2z4.a 075622 Uma Rm 60

34

2Y

34

0

22

Total 961286 0307 1 61

295

298

0

Fl

0

347

114

0

ii

0 61

Revised: 4-23-93 File Name: C:\123RaDATA\COHSURV

/l Survival data for the 1990 brood includesage-26sh  only (1992 relurns).

The estimated  survival rates of the acclimated group released  in March and the non-
acclimated  control group are similar (3.0 and 3.1%, respectively). The estimated  survival
rates to the Umatilla  River are also similar for the acclimated and control groups (0.26 and
0.23%, respectively).  Unlike the experiment  conducted in 1989,  the data for the 1990
releases  indicate no benefit  of acclimation to overall survival and only a slight increase in
survival back to the Umatilla  River. The overall survival of the group held longer at
Minthorn  is much higher, however (3.96%).  The return to the Umatilla River is also higher
(0.31%).  It is difficult to know whether  the increase in survival is a result of increased
acclimation time or a larger  mean weight  at release. Both factors may be beneficial  in
increasing adult survival.

58



An estimated  42.0% of the recoveries from all groups were recovered  in the ocean
fisheries.  This is lower  than the ocean recovery rates for the 1985 through 1987 broods
(58.0,  58.5 and 72.1%, respectively).  Columbia River recoveries (49.9%) were higher than
the three previous broods (17.4  to 38.6%).  Umatilla  River recoveries (8.1%) were similar
(10.5 to 15.8%). The exploitation  rates were similar for all three groups and averaged
85.9%, similar to the exploitation  rates of the 1988 and 1989  releases  (83.3 and 85.9%,
respectively).  An estimated  47.4% were recovered in the ocean and Columbia  River sport
fisheries,  while the commercial ocean and Columbia River net fishery recoveries  were 24.3
and 28.3%, respectively.  No fish were recovered in the treaty fisheries.

Three  groups of coho were released  into the Umatilla  River in 1991 (Table  25). One
group was acclimated  at Minthorn for 20 days prior to release  on March 25, while the other
two groups were released  directly  into the Umatilla  River between March 21 and March 26.
Estimated  survival  rates of the direct stream release groups are 0.17 and 0.15% (preliminary
data). Survival of the acclimated group is 0.25%, however.  An estimated  50.4% of the
recoveries from all groups have been from the ocean fisheries,  and 34.9 and 14.7% have
been from the Columbia and Umatilla  Rivers,  repectively.
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Summary of Expenditures

Expenditures  for activities  associated with the operation,  maintenance  and evaluation
of Bonifer and Minthorn  Acclimation  Facilities  in 1992  totaled  $159602.88  (Table  26).

Table  26. Expenditures  for Bonifer  and Minthorn  Facilities  operation,  maintenance  and
evaluation  in 1992.

Line Item Expenditure

Personnel
Travel (all)
Fish Food
Property  Lease
Facility  Use Fees
Electricity/Utilities  (Minthorn)
Materials  and Supplies
Communications  (telephone/alarm)
Repairs  and Maintenance  (equipment  servicing)
Printing/Duplication
Equipment  Rental (GSA mileage, rental  & service)
Equipment  Rental  (General)
Training
Office  Supplies
Non-capital Equipment

SUBTOTAL: 113,752.06

Indirect 34,239.37

Sub-contract 11.611.45

87,282.82
601.48

4,858.OO
3 14.62
924.00

l,O68.00
5311.20
1,156.88

814.06
455.30

7.182.79
450.94
605.00
449.37

2,277.60

TOTAL: 159602.88
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Appendix A. Summary of hourly  temperature  data  at Minthorn  Acclimation Facility  in 1992.

January February March

Day Min. Max. Ave. Min. Max. Ave. Min. Max. Ave.

1 7.5 8.1 7.7
2 7.4 8.6 7.9
3 6.9 8.1 7.5
4 7.7 8.5 8.0
5 7.4 7.9 7.6
6 7.4 8.0 7.6
7 6.3 7.5 7.1
8 5.5 7.1 6.3
9 5.9 6.9 6.4

10 6.2 7.3 6.6
11 6.8 7.5 7.2
12 6.2 7.4 6.9
13 6.5 7.5 7.0
14 7.2 8.1 7.7
15 7.0 7.8 7.3
16 7.1 7.6 7.3
17 7.2 7.7 7.4
18 6.6 7.1 6.9
19 6.6 6.9 6.7
20 6.4 6.7 6.6
21 6.2 7.3 6.7
22 6.3 7.8 7.0
23 7.7 8.3 8.0
24 8.0 8.8 8.3
25 7.5 8.5 7.9
26 6.1 7.5 7.0
27 6.6 8.0 7.3
28 7.8 8.9 8.1
29 7.5 9.1 8.2
30 7.6 8.7 8.1
31 7.7 8.2 7.9

Total 5.5 9.1 7.4

7.4 8.4 7.8
6.4 8.5 7.5
6.1 8.1 7.1
5.6 7.8 6.7
5.5 7.3 6.5
6.7 7.3 7.0
6.7 7.3 7.0
6.7 8.2 7.5
7.1 8.2 7.6
7.2 7.9 7.5
7.2 8.9 7.9
6.9 8.1 7.5
6.9 9.1 7.9
7.0 8.9 7.9
6.9 8.2 7.8
5.6 8.3 7.0
6.6 8.7 7.6
6.7 8.2 7.5
7.5 8.5 8.0
7.4 8.4 7.8
6.9 9.1 7.9
7.1 8.8 7.8
6.9 9.0 7.9
7.8 9.6 8.5
8.0 8.7 8.3
7.9 8.9 8.2
7.8 8.5 8.1
7.8 8.5 8.1
7.7 8.5 8.0

5.5 9.6 7.7

7.4 8.4 7.9
7.8 8.3 8.1
7.6 9.2 8.2
6.5 10.3 8.2
6.9 9.5 8.1
7.4 9.2 8.3
8.1 9.8 8.8
6.8 10.3 8.4
6.5 10.5 8.3
6.5 10.5 8.4
6.6 10.9 8.6
6.7 11.1 8.7
6.9 11.1 8.9
7.1 10.8 9.0
8.4 11.6 9.8
7.5 10.7 9.1
8.0 10.3 8.9
6.9 11.2 8.9
6.4 10.5 8.4
6.6 11.0 8.7
6.4 10.8 8.5
6.4 11.0 8.6
6.7 11.5 9.0
7.4 11.9 9.5
7.1 11.7 9.4
8.2 11.0 9.5
8.1 10.3 9.1
6.3 10.8 8.5
7.1 11.5 9.2
7.1 11.4 9.3
7.4 12.3 9.8

6.3 12.3 8.8
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Appendix A. (Cont.)

April

Day Min. Max. Ave.

May June

Min. Max. Ave. Min. Max. Ave.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

7.8 12.8 10.2
8.0 13.2 10.6
8.8 11.3 10.2
8.5 11.1 9.8
7.7 10.0 9.0
7.5 10.8 9.0
6.7 9.2 8.1
7.7 10.4 9.1
8.7 10.3 9.5
8.9 11.3 9.9
8.3 10.5 9.5
8.8 10.5 9.7
9.2 12.1 10.5
8.5 12.6 10.5
8.5 13.1 10.8
9.5 11.3 10.4
9.1 11.1 10.0
8.6 12.1 10.0
8.0 13.4 10.6
8.7 12.7 10.7
8.8 11.1 10.0
8.1 12.3 10.0
7.7 12.8 10.1
7.8 12.6 10.3
8.6 13.6 11.1
9.1 12.6 10.9
9.2 13.8 11.5
9.7 14.5 12.1
9.8 12.4 11.2
9.8 13.0 11.0

8.6 13.7 11.0 12.3 16.7 14.6
8.5 14.3 11.3 12.5 16.9 14.5
8.9 14.9 11.8 11.5 16.2 13.7
9.4 15.3 12.2 11.6 16.7 14.1
9.5
9.8

10.7
10.0
9.4

10.1
9.4
8.7

10.1
9.8

10.8
10.0
10.1
11.2
10.9
1 1.2
9.8
9.8
0.6
1.1
1.6
2.6
1.4
1.6
2.2
1.8

15.4
15.7
16.0
12.3
13.2
14.3
13.4
13.8
14.5
15.0
15.6
15.6
14.9
15.2
15.6
14.7
15.0
15.1
16.0
16.7
17.1
15.4
16.0
15.4
15.9
16.8
17.4

2.4
2.6
3.2
1.2
1.4
2.0

11.3
11.3
12.1
12.4
13.1
12.7
12.5
13.3
13.2
12.7
12.3
12.5
13.3
13.9
14.2
14.0
13.7
13.7
14.0
14.2
14.6

12.0 16.7 14.3
11.9 16.8 14.5
12.6 16.9 14.7
12.3 17.6 14.9
12.6 17.3 15.0
12.9 16.7 14.9
12.9 17.0 14.9
12.2 15.0 13.2
11.9 14.7 13.1
11.9 15.3 13.4
12.4 13.4 13.0
12.6 15.4 13.8
12.4 18.0 15.0
12.8 18.6 15.6
13.4 19.0 16.0
13.5 19.0 16.1
13.6 18.2 15.9
13.7 19.4 16.5
14.2 19.6 17.0
14.4 19.7 17.0
14.7 18.2 16.5
14.8 19.4 17.1
14.4 19.9 17.1
15.0 17.3 16.2
14.2 18.0 15.9
13.7 17.1 15.3

Total 6.7 14.5 10.2 8.5 17.4 12.7 11.5 19.9 15.1
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Appendix A. (Cont.)

July August September

Day Min. Max. Ave. Min. Max. Ave. Min. Max. Ave.

1 14.0 18.0 15.9 15.6 20.5 17.7
2 13.9 18.5 16.1 14.8 20.2 17.2
3 13.9 18.9 16.2 14.7 20.4 17.2
4 14.5 17.1 15.6 14.7 19.9 17.0
5 13.9 17.6 15.6 14.4 19.1 16.6
6 13.7 17.1 15.4 14.7 18.0 16.3
7 14.0 18.3 16.0 15.1 19.0 16.8
8 13.7 19.0 16.2 14.7 19.5 16.8
9 13.9 19.7 16.5 14.5 19.6 16.7

10 13.9 18.2 15.9 14.4 19.5 16.7
11 14.7 18.7 16.3 15.2 20.4 17.6
12 13.8 19.7 16.5 15.3 20.5 17.7
13 14.9 19.7 17.0 16.4 21.4 18.6
14 14.4 19.7 16.8 15.9 21.0 18.3
15 14.0 20.0 16.7 16.3 20.0 18.0
16 13.9 20.2 16.9 15.6 19.7 17.5
17 14.5 20.6 17.4 15.4 20.8 17.9
18 15.0 19.0 17.0 15.5 20.7 17.8
19 15.4 20.4 17.5 15.2 20.0 17.5
20 15.4 19.1 17.1 15.2 20.0 17.4
21 15.3 20.3 17.5 15.8 18.7 17.0
22 15.0 16.9 15.6 14.6 16.2 15.3
23 14.3 15.3 14.8 13.9 18.3 15.7
24 14.6 19.6 16.7 13.3 18.2 15.5
25 14.5 20.0 17.0 13.6 18.5 15.8
26 14.7 20.5 17.3 13.7 18.9 16.0
27 14.7 20.2 17.2 14.3 19.3 16.5
28 14.7 20.2 17.1 15.1 19.1 16.8
29 15.0 20.6 17.4 13.9 18.6 16.0
30 15.0 20.8 17.6 14.1 19.1 16.3
31 15.3 20.8 17.7 14.9 18.5 16.5

14.7 19.1 16.7
14.8 19.2 16.7
14.7 17.9 16.3
15.0 17.1 16.0
14.3 17.4 15.5
13.4 16.9 14.8
12.6 16.9 14.7
14.1 17.4 15.5
14.1 18.0 15.8
13.4 17.7 15.5
14.7 18.3 16.3
13.9 16.2 15.0
13.1 16.2 14.3
12.3 15.5 13.9
13.7 15.5 14.5
14.0 17.2 15.3
13.6 16.8 14.9
12.1 16.4 14.1
13.5 17.0 15.1
14.4 17.4 15.8
14.4 17.7 16.0
13.9 17.3 15.6
14.4 17.2 15.8
14.2 15.8 14.7
13.5 15.8 14.5
13.1 16.1 14.6
13.2 15.8 14.4
12.3 15.5 13.8
12.3 15.6 14.0
13.1 16.2 14.7

Total 13.7 20.8 16.6 13.3 21.4 16.9 12.1 19.2 15.2
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Appendix A. (Cont.)

October November December

Day Min. Max. Ave. Min. Max. Ave. Min. Max. Ave.

1 13.6 16.1 14.8
2 14.1 16.2 15.1
3 14.0 15.0 14.4
4 13.3 15.1 14.2
5 11.8 14.5 13.2
6 11.8 14.1 13.0
7 11.0 13.8 12.5
8 12.4 14.2 13.3
9 12.3 14.4 13.4

10 12.1 14.7 13.4
11 12.6 14.8 13.7
12 12.0 20.5 16.1
13 13.1 14.9 14.2
14 11.7 13.1 12.5
15 10.7 12.3 11.7
16 11.0 12.8 12.0
17 11.9 13.9 12.9
18 11.8 13.6 12.8
19 12.6 14.7 13.5
20 11.6 14.3 13.1
21 13.1 13.9 13.4
22 11.8 14.1 13.1
23 12.1 14.4 13.2
24 11.6 13.7 12.7
25 11.3 13.4 12.4
26 11.1 13.3 12.2
27 10.5 12.7 11.6
28 11.1 11.9 11.5
29 11.3 12.2 11.7
30 11.3 12.6 11.9
31 11.6 12.6 12.2

Total 10.5 20.5 13.1

12.3 13.1 12.7
11.3 12.5 11.8
10.3 12.0 11.1
10.8 12.3 11.5
11.6 13.0 12.2
11.3 12.6 11.9
11.4 12.0 11.7
10.9 11.5 11.2
10.5 11.4 10.9
9.5 11.1 10.3
9.8 11.3 10.6

11.3 12.1 11.6
11.2 11.7 11.4
11.1 11.6 11.4
11.1 11.6 11.3
10.8 11.5 11.2
9.8 11.1 10.5

10.0 11.8 10.9
9.7 11.1 10.3
9.9 11.1 10.3
8.5 9.9 9.2
9.5 10.5 10.2
9.1 10.5 9.9
8.1 9.7 8.9
8.4 9.2 8.9
8.5 9.2 8.8
8.3 9.9 9.2
9.5 10.5 9.9
9.1 10.0 9.5
9.4 10.7 9.9

8.1 13.1 10.6

8.7 10.0 9.3
8.6 9.9 9.2
6.9 8.8 7.9
6.4 8.4 7.4
7.4 8.3 7.8
6.6 8.1 7.5
7.3 8.5 7.9
7.1 9.2 8.2
8.4 9.8 9.1
8.5 9.6 9.1
7.7 9.2 8.4
8.5 9.5 8.9
8.1 9.8 9.0
8.8 10.1 9.4
8.4 9.2 8.8
6.9 8.1 7.6
7.1 9.1 8.3
6.8 8.1 7.4
7.1 9.5 8.1
6.9 9.1 8.3
8.6 9.5 8.9
8.5 9.5 9.0
8.1 10.1 9.1
7.8 9.6 8.4
7.1 8.9 7.9
8.1 9.6 9.0
8.1 9.5 8.8
7.4 8.7 8.2
6.6 7.5 7.1
6.3 7.6 6.9
6.4 6.9 6.6

6.3 10.1 8.3
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Appendix 6. Summary of hourly  temperature  data at Bonifer  Acclimation Facility  in 1992.

January February March

Day Min. Max. Ave. Min. Max. Ave. Min. Max. Ave.

1 6.0 6.9 6.3
2 6.2 7.1 6.5
3 4.8 6.4 5.8
4 6.1 6.8 6.5
5 6.2 6.8 6.5
6 6.3 7.0 6.5
7 5.6 6.7 6.3
8 4.2 5.6 5.0
9 4.0 5.1 4.7

10 4.7 6.0 5.3
11 5.4 6.4 5.8
12 5.7 6.9 6.2
13 5.6 6.1 5.8
14 6.0 7.0 6.4
15 6.3 7.6 6.7
16 6.6 7.1 6.8
17 6.7 7.6 6.9
18 6.0 6.7 6.4
19 5.6 6.3 5.9
20 5.2 5.8 5.5
21 4.9 6.6 5.6
22 4.7 7.0 5.6
23 6.5 7.6 6.9
24 7.2 7.6 7.4
25 7.4 8.6 7.9
26 6.7 8.0 7.1
27 6.6 7.3 6.9
28 7.1 8.9 7.8
29 7.6 8.9 8.2
30 7.7 8.5 8.1
31 7.6 8.2 8.0

Total 4.0 8.9 6.5

7.3 7.8 7.6
6.7 8.4 7.6
6.0 7.4 6.9
5.6 7.0 6.1
5.4 6.5 6.1
6.3 6.8 6.6
6.2 6.5 6.4
6.1 7.1 6.7
6.8 8.5 7.8
7.6 8.6 8.2
7.6 9.0 8.4
7.1 8.2 7.5
6.7 8.5 7.5
7.4 9.5 8.3
7.1 8.4 7.8
5.8 7.7 6.8
6.1 8.0 7.1
6.8 7.4 7.2
7.1 7.9 7.5
7.8 8.2 7.9
7.1 8.8 7.9
7.8 9.0 8.3
7.4 9.1 8.2
8.1 8.9 8.5
7.2 8.5 8.0
8.0 8.9 8.4
6.9 8.6 8.0
7.3 8.7 8.0
7.6 8.0 7.8

5.4 9.5 7.5

7.1 7.8 7.5
6.9 8.4 7.7
7.8 8.4 8.1
6.7 8.2 7.5
7.4 8.7 8.1
7.4 8.4 7.7
7.5 8.1 7.9
7.4 9.5 8.5
7.1 9.2 8.3
7.1 8.7 7.9
7.1 9.4 8.3
7.4 10.3 8.8
8.1 10.5 9.4
9.0 11.0 10.0
9.8 11.8 10.8
9.2 10.4 9.9
8.8 9.8 9.3
8.3 10.8 9.0
7.7 10.1 9.1
7.7 10.2 9.1
8.0 10.3 9.3
7.8 10.2 9.1
7.8 10.3 9.2
8.1 11.2 9.8
8.3 11.1 10.0
8.8 10.6 10.0
9.0 10.2 9.8
7.2 10.5 8.7
6.4 14.4 9.1
5.5 11.1 8.8
7.4 13.1 10.2

5.5 14.4 8.9
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Appendix B. (Cont.)

April

Day Min. Max. Ave.

May June

Min. Max. Ave. Min. Max. Ave.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

9.6 13.1 11.4
10.5 14.0 12.2
11.3 12.5 11.9
10.3 11.8 11.0
9.2 10.5 10.0
8.5 10.8 9.6
7.8 9.4 8.4
7.8 9.2 8.5
8.8 9.7 9.3
9.1 10.3 9.7
8.9 10.3 9.7
9.6 10.8 10.1
9.7 12.0 10.7
9.5 12.8 11.1

10.0 12.7 11.6
10.9 12.0 11.5
10.0 11.1 10.5
9.2 10.7 9.9
8.2 12.3 10.4

10.2 12.8 11.3
8.4 12.3 9.8
7.8 12.3 9.1
6.8 13.2 9.5
7.1 12.8 9.7
8.0 15.0 10.5
8.3 13.9 10.4
8.6 14.0 11.1
9.8 13.7 11.6

10.6 12.2 11.5
10.0 12.1 10.9

9.2
9.8

10.3
10.8
10.9
11.0
11.7
11.3
10.8
11.0
11.3
10.2
10.9
11.3
11.6
11.3
11.3
12.0
12.1
12.3
11.8
11.6
12.1
12.4
12.9
13.4
12.9
13.0
13.0
13.3
13.6

11.9 10.5
12.5 11.1
12.9 11.6
13.6 12.2
13.6 12.3
13.9 12.4
14.8 13.0
13.2 12.1
12.3 11.4
14.0 12.4
13.4 12.1
11.6 10.9
11.9 11.3
12.8 11.8
13.7 12.4
13.0 12.1
12.5 12.0
13.3 12.5
13.2 12.6
14.2 13.1
12.9 12.2
12.6 12.0
13.0 12.4
13.4 12.8
14.4 13.5
13.9 13.6
13.6 13.3
13.8 13.3
13.7 13.3
14.3 13.6
14.4 13.9

13.9 14.9 14.3
13.9 15.2 14.5
14.2 15.1 14.6
13.4 15.0 14.1
13.6 14.9 14.1
14.3 15.4 14.8
14.9 16.1 15.5
15.4 16.2 15.8
15.6 16.6 16.0
16.2 17.0 16.6
16.3 17.1 16.7
14.9 16.5 15.9
13.2 14.8 13.7
12.6 13.3 13.0
12.3 12.8 12.6
12.2 12.4 12.3
12.4 13.2 12.6
13.4 15.6 14.3
15.7 16.5 16.1
16.5 17.0 16.8
17.1 17.6 17.4
17.5 18.0 17.7
17.7 18.0 17.9
17.6 17.8 17.7
17.6 17.8 17.7
17.7 17.9 17.8
17.9 18.2 18.1
18.1 18.3 18.3
17.8 18.1 18.0
17.4 17.8 17.6

Total 6.8 15.0 10.4 9.2 14.8 12.4 12.2 18.3 15.7
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AppendixB.  (Cont.)

July August September

Day Min. Max. Ave. Min. Max. Ave. Min. Max. Ave.

1 17.1 17.4 17.2 15.3 15.3 15.3
2 16.8 17.1 16.9 15.3 15.5 15.4
3 16.8 16.8 16.8 15.4 15.6 15.5
4 16.8 17.0 16.9 15.2 15.4 15.3
5 16.8 17.0 16.9 15.1 15.3 15.3
6 16.8 16.8 16.8 15.3 15.3 15.3
7 16.5 16.8 16.7 15.0 15.3 15.1
8 16.4 16.5 16.4 15.0 15.1 15.0
9 16.4 16.8 16.6 15.0 15.1 15.0

10 16.7 16.8 16.8 15.0 15.0 15.0
11 16.4 16.7 16.5 15.0 15.1 15.0
12 16.0 16.4 16.2 15.0 15.2 15.1
13 15.9 16.0 16.0 15.0 15.2 15.1
14 16.0 16.3 16.1 15.2 15.5 15.3
15 16.2 16.4 16.4 15.5 15.8 15.6
16 16.4 16.5 16.4 15.8 15.9 15.9
17 16.2 16.3 16.2 15.9 16.0 16.0
18 16.1 16.2 16.2 15.9 16.1 16.0
19 16.2 16.2 16.2 15.7 15.9 15.9
20 16.2 16.5 16.3 15.6 15.7 15.6
21 16.3 16.5 16.4 15.6 15.6 15.6
22 16.2 16.4 16.3 15.4 15.6 15.6
23 15.6 16.2 16.0 15.0 15.4 15.2
24 14.7 15.6 15.1 13.7 15.0 14.4
25 14.1 14.7 14.3 13.5 13.8 13.6
26 14.3 14.7 14.5 13.4 13.5 13.4
27 14.7 15.0 14.9 13.4 13.5 13.4
28 15.0 15.2 15.1 13.4 13.6 13.5
29 15.2 15.3 15.2 13.5 13.7 13.6
30 15.0 15.3 15.2 13.6 13.8 13.7
31 15.0 15.3 15.2 13.6 13.9 13.7

13.7 13.9 13.9
13.7 13.9 13.8
13.6 13.8 13.7
13.6 13.9 13.8
13.7 13.9 13.9
13.6 13.8 13.7
13.3 13.7 13.5
12.8 13.3 13.1
12.6 13.0 12.8
12.6 12.7 12.6
12.6 15.6 13.7
13.3 15.5 14.0
11.3 13.2 12.0
10.3 11.6 10.9
10.5 11.5 11.0
11.6 12.2 11.9
12.0 13.2 12.4
11.2 12.6 11.7
11.1 11.5 11.3
11.3 11.7 11.5
11.9 12.2 12.1
12.1 12.8 12.4
12.8 13.1 13.0
13.1 13.9 13.4
12.8 13.9 13.2
12.4 12.8 12.6
12.1 12.5 12.3
12.1 12.2 12.1
11.9 12.2 12.1
11.8 12.2 12.0

Total 14.1 17.4 16.1 13.4 16.1 14.9 10.3 15.6 12.7
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Aooendix B. (Cont.1

October November December

Day Min. Max. Ave. Min. Max. Ave. Min. Max. Ave.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

12.0 12.1 12.1
12.1 12.3 12.2
12.3 12.5 12.4
12.3 12.5 12.4
12.0 12.5 12.2
10.9 12.5 11.7
8.9 14.2 11.8

10.4 14.8 11.7
9.2 16.8 11.8
9.1 17.0 12.0
9.5 17.6 12.2

12.0 16.4 14.8
6.4 16.3 11.7
6.0 14.8 8.8

7.8 15.8 11.1
8.1 15.3 11.9
9.8 14.6 12.2

11.7 12.6 12.2
11.1 12.5 11.7
11.8 12.3 12.1
11.4 12.3 11.8
10.9 11.8 11.3
10.7 11.2 11.0
10.5 11.2 10.7
10.0 10.5 10.3
9.4 9.9 9.6
9.2 9.6 9.4
9.3 9.8 9.5

9.4 10.1 9.9
10.0 10.3 10.2
9.2 10.1 9.6
8.7 9.3 8.9
8.7 9.0 8.9
8.9 9.2 9.1
9.2 9.7 9.4
9.2 9.8 9.5
8.8 9.2 9.0
8.2 8.9 8.5
7.8 8.5 8.1
7.9 8.2 8.1
8.2 8.9 8.4
8.6 8.9 8.8
8.9 9.3 9.0
9.2 9.6 9.5
8.9 9.6 9.3
8.8 9.0 8.9
8.5 9.0 8.8
8.2 8.9 8.4
6.7 8.3 7.7
6.3 6.8 6.6
6.8 7.5 7.1
6.8 7.5 7.2
5.9 6.8 6.3
5.3 6.0 5.6
5.4 5.7 5.6
5.7 6.7 6.2
6.7 7.1 6.9
6.8 7.3 7.0

6.6 6.9 6.8
6.4 6.7 6.5
6.0 6.7 6.3
4.9 6.1 5.4
4.4 4.8 4.6
4.1 4.5 4.4
4.1 4.4 4.2
4.2 4.7 4.5
4.8 5.5 5.1
5.5 6.1 5.8
5.7 6.1 5.9
5.6 5.9 5.7
5.9 6.1 6.0
6.0 6.7 6.3
6.6 6.7 6.7
6.0 6.6 6.3
5.6 6.1 5.8
5.5 5.7 5.6
5.3 5.6 5.5
4.8 5.7 5.2
4.7 5.7 5.1
5.5 6.0 5.7
6.0 6.4 6.2
6.4 6.8 6.7
6.3 6.8 6.5
5.8 6.4 6.1
5.8 6.0 5.9
6.0 6.7 6.3
5.6 6.7 6.3
5.3 6.0 5.6
5.0 5.5 5.2

Total 6.0 17.6 11.5 5.3 10.3 8.2 4.1 6.9 5.8
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Appendix C. lhemtir~ and surviA information for summer steelhead rekasad in tha Umatila Ri.

Esbmated Oregon Canada
CWT TotaI Racovenes YW Agea COI. Ft. Cal. R. umablla N e t &

BOOCI CWl Code Released Releasea Number % Recovered Aecovery Gtllnet sport Rwer Seute

87

87

87

a7

07

07

86

88

88

073Bs9

073860

073661

073856

073657

073656

074720

074723

074724

9721

9925

9689

9455

9448

6764

6789

0764

68 0747 15 6aw

88

86

69

074717

074718

075212

0791

8778

9331

10107

Totak

to075

TOhk

10267

Totah

10423

TOWS

10171

Totals

10163

TotaIs

9949

Totals

9954

TotaIs

9949

TotaIs

9673

Totals

9664

TotlS

9849

Totak

10239

TOWS

47

Xl
&2

72

ii

63

0.48

0.31

Q&l

0.74

0.31

Q.2

0.63

31 0.32
3!l Qxt

65 0.67

26
11

1

38

li

26

0

9

4

F

1

0

3

3

:

6

:

6

0

1

1

40

5

45

0 2 7
0.12

Q&t

0.40

0.07

sL2Q

0.26

0.00
sm

0.05

0.00
ear

0.01

0.00

ena

0.03

0.01

m

0.07

0.01

Q.!&

0.07

0.00

QAl

0.01

0.43

Q.cG

0.48

0.20

Q22 Eli

89
90

ii

69
90

89
90
Ql

2

90
91

90
91

90
91

90
91

90
91

90
91

9l
92

2 14
3 21

i
10
12

2
3 13

72
3
4

6 14
6 21

16
21

21
3 I1 17

11 I2 20
19

19
11

1

2 7
3 3 I1 16

2
3

2
3

2
3

2
3

2
3

2
3

2 5
3 5

3 1

1

3

1
5

1
5

1

9 26

2
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Appendix C (cott.)

Esbmated
C W T

Canada
Total Recovenes

Oregon
YSS

9rOOd CWT Code Released Released
Ace* COI. R. Cal. R. Umanlla Net&

Number % Recovered R e c o v e r y  Gillnet Spat RfW?r Seme

09 075213 9133 10022 30

1

TONS 39

0.42

ull

0.43

5
1

2 I1

9964
ii

31

20

29

29

20

09 075214 9000

09 0752 15 9511

09 075216 9525

09 0752 17 9454

90 075340 9035

90 07534 1 9019

90 07!Y%2 9614

90 075343 9432

90 075344 9467

90 075345 9450

Totals 50

9030 :

TOWS 53

9045 2

10th 40

9771 i.i

TotaIs 50

10066 15

10070 6

10065 11

9754 14

9790 4

9761 12

0.30
Q2B

0.64

0.45

QJl

0 5 6

0.30
Q&l

0.50

0.46
Q&l4

0.61

0.16

0.06

0.12

0.15

0.04

0.13

91
92

91
92

91
92

91
92

9 2

92

92

92

92

&

2
3

2
3

2
3

2
3

7
25

9
0

5
10

13

0

2

4

10

3

12

6 I1

5 I1
2 /l

2 I1
2 11

25 13

7

4 fl

7

4 I4

1
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Ii Caught at motin ot DeschUtes RNIY.
12 Three caugM at mourn of Deschutes RIVW. Eight caught m Columba Rns.

!3 Two caugk at motfh d DeschUes River.  Twenty-three caught in Cdumbis Ri.
!4 Three caugk at rno& d Deschties River. One caught in Cdumbia River.
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Aqpendlr 0. LiberaliOn  and surwival  mtormaSon  for fall chimok elmOn r&bard in tb Umatilta  Rtnr. I1

I Oregon
Es@ masd

I
OCWOIT Freshwatec

Elr CWT C W T Told l%?covcries YOW col. R Test Net Treaty Spam
Yr COde I?49 Rel No. x Rec. Age 1 Corn Trawi Spt GiYret Fishwy Spt F(ath Trap Subis  Ground

I

01 050659

61 05tcn7

61 072663

81 072741

82 072829

63 C73124

83 C73127

04 073326

04 073162

46707

la?331

l(P366

99570

sm4a

210441

88506

206756

xx)36

506279 19
179
20

Tot& 216

672057 54
4s
50
6

TOOIS 568

2626635 41
358
63

B

1081s 471

100564 7
15

103

u)

TOmIS 185

175104 12
228412 54

5
.

Totals 75

667190 2
966250 80

492
a71
Is2

1

TOlnlS 1636

14)162 26
110
478
62
0

Totals 666

32231R 29
3s
048
538
23

TOrnIS 1794

51Ow la
63
96
7

Totals 2c6

001
038
004

0.47

OCX
0.45
0.05
001

0%

006
036
006
001

046

001
OfZ?
0 10

-!?x

0 17

001
006
0 01
0.m

OOE

o m
004
023
041
OOe
000

078

003
0 12
054
0.08
o m

079

0 01
0 17
0 41
026
0 01

0 87

006
0.27
OX?
OIP

067

63
a4
65

e3
e4
85
86

63
64
05
86

63
84
85
88

85
a6
67
66

64
85
66
07
88
09

65
66
67
88
a9

ea
87
66
89
so

87
6e
89
90

2 I

: I
I

I
2 I
3 I

: I
I
I

2 I

3 I
5 I

I
I

2 I

: I
5 I

I

I

3 I

,” I
I
I
I

: I
3 I

: I
6 I

f

2 I

: 1

I ;
I

I
2 I

: I

: I
I
I
I

3 I

,” I

I
I

10

28

14

2

3
3

16
2

4
47
4

12
9
6

6

2

1

2

1
2

6

10
70 2
16

8
161
39
5

3
t

2
121 3
52 1

4 3
11
27 1 t t
27 1

15

4

16
2m
416 1 3
115 1

13
26
l&
31

13
129
511
238

7

6

2
2

7

2

4
36
56 2
7

9

Fknnd 3-6-92
I
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Appendix  0 Icont)
I
I Washington cari Canada Alask
I OCOan

f FWS
FreshWar

C W T I
OCUM ocean

Year 1
OC8Cil7

NC16 Treaty SPM
I Freshatcr

rat6
Code Ret 1 Corn Spt Seine TWlc SPC. bfnkh. TV Ground I Corn Spt Corn. Seine

I
Spt. Corn Spt. 1 l+stn Trap

I II
I

050651 63 (
64 I
65 I

6
7

4 3 3

I

051057 83 i
64 I
65 I
86 I

24
32
17 :
6

12

072663 63 i
84 I
65 !
86 !

!4
2

21 t
11 5

6

6 2
2

I
I
11,’
I4

3 I

4 I 1
I

072741 63 j

6. I
65 I
86 I

I

20 2

I
I
I
I

I
I
I
I
I
I

I
I
I 32

I

i 11

2
12

t

I
072829 95 I

66 )
67 I
88 I

4
7
2

2
1
2

6

073124 64 !
65 I
86 I

67 i

96 I
69 I

4

2

6
2 2

5 e
8

18
6
1

I
44 I
88 I

1 187 I
I I@
I 14
I 28

2
5
6
3

5
9

88
36

I
I

1 I
I

1 I
I

I
I

073127 65 1
a6 I
97 I
88 ;
89 I

5
6

4
23 2

6

8
e

15

17
7

2
12

073326 86 i
67 !

88 I
89 i
90 I

f 37
I 1=

9 I 23
I
I
I
I

3
21
7

2
22

i
5 I 127

e

2
5
5

C73162 67 /
ee I
99 ;
90 I

2 3
7

2’ I
43 I
69 I

I
I
I

I
I
I

I
I
I

I ‘57

I z
I
I

I
I,”
I 20

1s

2

14
6
5
5

4

2

26
79
12s

3

6
3

I

I
Revised  3 - 6 - 9 2

!

I
I
I

4 I
I
I

I

i I
I
I

I
I

‘0 I

3 I
I
I
I

4 I
I

4 1

4 I
I
I

f
I
I

4 I
5 I

4 I
I
I
I
I

I I I I
Fib Name: C:\~~~I~IFILES\CHFSURI
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Appendix D. (cant )
I
I Oregon

EtimaWd OCOWI Fnshratef
Br. CWT CWT Tokd Reconnes YOW I Cal. R. Tat P&t Treaty aam
Yr COdc Rer Rel. No. x bc + I am T~WI SAC GiHnat Fistmry SW thth Trap SU*S G’omd

I

04 073327 88396

65 073633

65 073834

65 073635

85 073636

65 073637

65 073636

65 073039

65 073640

20636

21335

20690

20-m

20862

M815

21659

20269

91036 t23
x)6815 316

1564
7m
82

1

Totals 2701

197432 2
50
59
22

1

TomIs (34

198153 16
44
16
0

TOt¶IS 76

197486 3
8

24
38

4

TomIs 77

196952 24
60
12

J

TOWS 99

197788 5
34
35
24

1

TomIs 99

208103 2
13
40
23

1

TOWS 79

208956 5
22
59
26
3

TOldIS 117

207550 5
15
68
26
0

TOWS 116

0.14
0%
176
080
008
OW

3 15

001
0 24
0.29
011
OCO

0 %

0 07
021
007
000

0 %

001
004
0 12
0 18

o(l2

0 37

0 12
CXI
006
001

OQ

002
0 16
0 17
0 11

oa,

0 47

001
006
0 19
011
OW

038

002
0 10
027
0 13
001

054

002
0 07
034
0.14
000

0 57

BB
87
88
89
90
91

67
88
89
90
91

ea
09
90
91

67
88
89
90
91

80
89
90
91

87
88
09
so
91

07
88
09
90
91

87
a8
89
90
91

67
ea
e9
90
91

i
2 I
3 I
: I
7 I

I

3 I

: I

6 I
I
I

2 t
3 I
5 I
6 I

1

3 I
4 I

i I

I

3 j
4 I

1 I

I

2 I
: I
I I

I
I

2 I
3 I
4 I
5 I
6 I

I
I

2 I
3 I

: I
6 I

I
I

29 70
5 14 93 5

3a 1 477 1 5 41
2 . 3s 12

35 1

1

17
34

20
8

15
15

7
29
12
3

7
7

14

8
18
11

4
15
40
23

1 .
25
16

9

1

5

Ftenwd- 3-6-92
I

F,C Names C \12Jn\FILES\CHFSURVG
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Appenda D (conti
I I I I I
I Watbingtm 1 cald. Canada FWS
I 0-n

1 ALas@  i
Freshw1.r

C W T Year 1
1 Ocean ccean

Nat& Treaty
1 Ocean 1 Freshatcr

COdc
SP-m I Nsta

Rec. 1 Corn Spt Seine
I

TlOll
I

I
SPt. Math Tw Gmmd I Corn. Spt. Corn. Seine Spt I Corn. Spt. 1 Haeh. Tm.p

I I I
I

073327 86 1
I

3 6
67 I 22 2 10 18 e I
88 1 89 26 1 ES 24 t7 21 I
89 1 12 9 14 20 35 I
90 I I

I
I
1 255

I%
I 1’

9 I
68 35 I

1 6 I
4 0 I

4 I
I

I
I
I

5 I

I
’ I

I
I
I

I

I

I
I

2 I
I
I

I

5

2

I

I

I

I

I
4 I

I
I
I

I
I
I

1
9

49
49
31

I

2 I
1 I

I
I
I

I
I
I
I

I

I
I
I

I
I

f

I

I
I
I
I
I

f

I
I
I

I
I
I
I

I

f
I

9’ I 1 I

I
073633 67 I

88 i
69 I
90 I
91 I

I
073634 88 I

89 i
90 I
91 !

I
I

C736.35 67 1
80 I 4
89 I 3
so I 8 2
91 , f

I
I I

2
3
2

1
1

i
21 i

I

1 I
I
I

I

I I
073636 aa 1

89 I
I

4 17 I
90 I
91 I

!
I
1

073637 67 j I
88 I 21 I
69 I 3 17 I
90 I
91 I 1

I
I
I

073636 67 1 I
- I 5 2 I
89 I 3

6-3 I 1 I
9’ I I

I
I
I

073639 87 I 1

1 3
00 i
89 I I
90 I I
91  I I

I
I I
I

07364n 87 , I
88 i 2

69 I 5 I
m I 2

91 I f
I I
I
I I
I

Rens?d 3-6-92
I

1 1:
I ‘5
I
I

f

I 2:
6

I
I

4

I 3
4

I 12
( 3
I

f
I
I

I 5
e

I 3
I
I
I
I
I
I
I
1 1:
I

1 1,"
4

I 3

1:
I
I
I

I

2

5
5

2
2

2
10

2
5

6

15

t

5

2
10

I I I
File Name- C \123Rt\FILES\CHFSURV
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Appandm D. (COM I

I
I omgon

Es8 mated
Br C W T C W T Tot81 Recovelies Yeat I

OCOatl Freshwater
COI R Test Net Treaty Spawn

Yr. COdO FM Fkl NC. x Rec. Apa / Corn Tmrl Spt Glnet Fishcry Spt tbkh Tmp Subsis Grornd

I

J I
4 I

: I
I

I

: I

: I
I
I
I

2 1

t I

: I
I
I

2 I
: I
i ;

II
I

3 I
’ I
5 I
6 I
7 I

I
I
I

2 I
3 I
4 I

: I
7 I

I
I

2 I
: 1
: I

I

f

3 I

: 1
I
I

3 I

: I
6 I

I
I

85 073841 -95 MB184

TOblS

85 073842 2 1694 208994

85 07uI23 10103

T0Bl.S

ml6

ToIBIs 219 2 17

85 073824 1024.3 22523

Totals 206 201

85 073825 9917 21807

85 073626 996

TOWS

20881

Toktls 231 243

85 073627 9876 21716

85 073828

TOBIS

M7B6

Totals 237 231

05 073829

1 a?53

9970 20212

37
U
21
0

0 18
021
0 to
0.00

68
89
90
91

1Q 0.49

17
45
37

0

OW
021
0 17

om

88
89
90
91

99 0.46

4 004 87
24 024 88
111 1 10 89
66 0 % 90
14 0 14 91

4 004 67
24 023 ea
121 1 18 09
58 056 so

1 0.01 91

5
24
98
81
4

1

0% 87
0 24 88
0 % 89
082 90
004 91
0 0: 92

213 2 15

4 004 67
27 0% 88
91 0 % a9
97 102 9u
7 0.07 91
5 0% 92

e 008
12 0 12

1Qi 106
42 0.3

2 OM

171 173

15
112
lC0

7

0 15
108
100
007

24 0 24
115 1 15
78 078
a 008

225 22B

67
ea
89
90
91

88
89
90
91

88
09
90
91

12
19
8

4 13
31
20

4
4

43
31
3

4
6
4
3

1

2
2

3

2 55
22

1
t 4

5 3
1 1

1

1
3

3
7

30
42

9
7
4

2
2

e

3
9

31
33
3
5

6
6
2

1

8
2
1 36

10
2

7
7
33

12

-

4
1 35

49
3

15
2
2 2

7
27
39
5

1
10

1
t
2

6
3

To’&s

FknPd. 3-6-92
I

FIN Name: C:\l2~\FILES\CHFSUFM
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Appendix 0. (cant)
I I

i
W~*inQtOll

i
rhld. I

I I
Canada I AJarha  1 Fws

OC6Ml Flssh*rter Ocmn , (3csan
I

OCtMll , Freshwater
C W T Year 1 P.&t6 Tmaty SP*n I I rat6 I
Cock Ret ] Corn Spt. Seine Troll Spc. Math. Tmp Grand I Corn. Spt. ICorn.  !3?ine Spt. , Corn. Spt. , l-bkh. Trap

I I

073641 8 8
69
90
91

1

4

I
2 2’ I
3 17 I

1 I

I
I

2
5

073642 88
89
90
9’

1 5
I

1
8

I

075823 67
88
69
90
91

2
3

2 2 1
3

t
6
10

073624 67
88
89
90
91

5
1 0

3 5 1

I

073625 87
88
89
90
91
92

2
2

t 1
1

1 I

073626 67
68
89
90
91
92

5
5
5 1

43

073627 87
88
as
90
91

2 7 5 1
1 I
2 i

073626 B8
89
90
97

1 9
2

073629 08
89
90
91

I
I
I
I
1
I
I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I

I
I

I
I
I

I
I
I
I
I

I
I
1

I

I
I

I
I
I
I

I
I

4 2
1 5

2

I
I :
I

3

I
I
I

I ii

I

I

I
I 39

8
I 6
I
I

I

( 2:
I 19
I

I

i
I
I 31
I 22
I 4

I

t

I
I 3’
I 9
I
I
I
I
I

f

I :
I
I

I

I 3:
I 20
1 3
I
I

I

I ‘i
I 1

I
I

5
4

2

2

3
3

2

2

4
5
4

3

I
I

I

I

;

I

I
4 I

I
e I

1

I

I

i
I

4 I

I
I
I
I
I

4 I
I

4 I
I
I
I
I

I
I

4 I

I
I
I

I
I
I

Q I

I

1
I

1
13
9

7
10

2
1

10

10
5

2
7
4

12
18

I

I
I
I
I

I
I
I
I

I
I

2 I
1 I

’ I
I

I

1 I

1 I
I
I

I

I

I
I

I
I

1 I

I

I

f
1 I
1 I

I
I

I

I t
I

1 I
I
I
I

I I I I
Fib Name: C:\l2jRnFILES\CHFSURV6Renrrd 3-6-92

D-6



Appendix 0 lcont )
I

Br. C W T
Yr code

I Ongon
Esl mald

C W T Total Recoveries Yeal 1
ocean Feshrate

Cal. R. Test Nt Treaty Sparm
Rcl Fkl. No. % Rec. Ape I Corn Trawl Spt Gillnet Fishry S p t  l-hkh Trap Subs~s Grovld

I
85 073830 10135 2a.e 9

27
009
027
126
100
0 14

67
ee
89
90
91

2 i
: I
: I

I
3 I
4 I

: 1

i

2 I
3 I

: I
6 I

I
I
I

2 I

: I

i I
I
I
I

2 I

I I

: i

1

2 I
1 1
5 I

I
4 I

: I

I
I

4 I

: I
I
I
I

: I

: )
I

I
2 I

: I

: I

I
I

4
62
31
10

65 075831 10053

85 073632 la361

66 073912 40793

86 073913 41096

66 073914 39187

66 073915 6.3

86 073916 645

86 074035

86 074036

632

42066

130
101
11

TOFJS 261

20361 27
103
75
1

TOt4lS 214

20436 4
14
1W
91
23

Tobls 241

497572 10
67

167
27
0

ToBIs 291

501266 17
106
173
35

0

ToBls 331

47?992 16
96
19)
30

0

Totals 332

e m 0

0

0

Totals 0

672 0
0

0

TOtAS 0

658 5
0
0
0

Tot& 5

52317 263
la
773
167

7

TO&IS 1356

277

027
1 .07
075
004

66
69
90
91

2 13

004
0 14
108
0%
023

67
66
89
90
91

2s

002 88
021 69
041 90
0 07 91
000 92

071

OM 88
026 89
0.2 90
008 91
000 92

081

001
024
048
OW

om

86
69
90
91
92

065

000
000
003

003

000
000

-!?E

000

079
000
0.00
OW

079

Og3
035
164
0.a
OW

323

90
91
92

m
91
92

69
90
91
92

66
09
90
91
92

2

3

7

2

5

7
33
34
.

4

55
34
14

3
39
74
10

4
42
85
6

17

1

1

1

3

1
3

4 7
2 24 6 3

65
6

2

1
2

1

4

5 4
25 6

t

3
40

237
45
4

16

6
9

242
36
43 5
26 1
2

Revlszd-3-6-92
I

FJC Name. C-\123A2\FILES\CHFSURM
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A@pcr;dlx D (cant)
I
I Washington I calif
I OC&%l Freshwater 0-n

C W T Year I Met.6 Traty SPW’
COdc Rec. 1 Corn Spt Seine Troll Spt. timkh. Trap Gromd Corn. Spt

073830  a 7
aa
a9
m
91

073831  66
89
90
91

0 7 3 8 3 2  0 7
a6
69
90
91

CT73912  as
69
90
91
92

0 7 3 9 1 3  86
a9
90
91
92

0 7 3 9 1 4  66
89
90
91
92

0 7 3 9 1 5  90
91
92

0 7 3 9 1 6  m
91
92

0 7 4 0 3 5  a 9
90
91

074o36 ea
89
90
91
92

I
I
I
I
I

I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

7-
I
I

+
mtei I I

bm. Ssine Spt. I Corn. Spt [ tiaat~~  Trap
I

6
26
16

3

6
6

I
I

4 I
4 I

I
I

4
6

27

7 5
6

30
21

8 I
I
I
I

6
10

5 7
4 1

2
2
6

12 I 6
24

1

2
4

1
1 17

3 6
5

I 19
i 23
( 4

I
I

I
I 24
I 38

a

3

1 I
1 I

I
I
I

2
33

3

2
1 1 6 9

2 9 2 I
2 3

I
i 28
I 47
1 4

I

I
I
I

5 I 32
I 51
I ‘1

I

3
6
3

I
4 I

I
I

4 I

4
6

22
16

2
5 13
2 11 13

.
1 i

I

3

2
1

u
7

1

I
5 6 9 6

23 20 20 10 6 I
1 14 1 I

1 I
I
I

t

I

I
I
I 3
I 301
I 43
I
I
I
I

23
7

I
I

8 i
I
I

I

I

4
ai
24

I
1 I

I
I
I

I
1 I

I
I

I
I

1 I
I
I

I

I

I
t I

I
I
I
I

I

I
I
I

1 I
I
I
I
I
II

I I I I
Rewsec 3-6-92 FIG Name- C-\12~FlLES\CHFSURYG
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Appendix D (cot-4  )

I
I omgon

Efimaw?d OC8all Freshwatn
Br CWT CWT To&l Rtcovans Year 1 Cd R. T e s t  Net Treaty Spam
Yf CO.& Rel. Rel. No x Ret Age 1 Corn  T~rl Spt Gillnet Fistmary  S p t  limkh  T r a p  Subs  Gfovld

I

2 I
: I
: I

I
I

2 I
: I
: I

I

2 I
: I
i I

I
I

2 I
: I
5 I

I
I

3 I
4 I
5 I

I
I

3 I
4 I
5

3
4
5

2
3
4
5 I

2
3
4
5

a6 074039

a6 074036

86 074037

87 075007

a7 074539

07 074540

87 074541

07 074536

67 074537

87 074536

2 219
7 52

26 5 22s 3 32 4
39 9 1 14 2

38878 46474

39508

TOBIS

50460

3a405

TOmIS

48070

Tomb 976

198285 1886757

Tot& 1%

4.36

4209

4623

Tomls

4%0

223
112
698
1U

-.-I

I 178

186
1%
5w
121

2

S*)

1 %
110
523
1 %

---l

20
43
67

6

0 57
0 2 9
179
0 37

06
69
90
91
92

66
es
90
91
92

66
89
90
91
92

89
90
91
92

90
91
92

90
91
9 2

90
91
92

as
m
91
92

as
90
91
92

89
m
91
92

Oa,

3a?

04
036
127
0 3 1
0 0 1

2s

0 41
029
1 %
0.0
OUJ

25

001
OCQ
003

--EEL

0 07

7 29
13 2 131

2 40

164
44
20
12

1

22 3

3
12 26

5 1.6
77

1 %
34
26
17

27 3
119

10
1
.

12
23

1
19

1

21

002
0 . 3
OCQ

5 1

0 47

005
0 12
0 07

0 2 3

022
035
O.l!

0 %

0 01
0 07
025

001

0 37

0 01
0 14
0.3
OW

0 %

0.01
0 12
0 2 7
0 0 7

0 47

2
5

---A

10

2
2

1

To&Is

4925 10
16

5

Tomls 31

28856 2
17
62

9

TomIs

23403 25493

80

3
33
66

5

Towis

27330

Totals

129

2
31
60
18

119

3

5

24656

25069

2
4

t 5
1

6
22

a

2 6
26 5

2 1
3

14
2 I

: I
5 I

2
4

10
2

2
1 18

6
1 2

I

Rtnsd-3-6-92
I
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Appendtx D lcontj
I I I I I
I W*ShlnptCBl ( CaY. Canada
I Oe*Il Freshwater

~ll5le i wfs
Ocean

C W T
, 0-n

Year ,
OCUWl

Net6 Treaty SPam I
1 Freshwater

Met6
COde Rec. 1 Corn Spt Seine Troll  Spt bkkh Trap Ground I Corn Spt Corn Se,nc

I
SPt. Corn Spt I mth. Trap

I I I
I

074039 66 1 2
2 2 11 1

14 21 23 16 5
2 2 6

I
I

f

1 I
I
I
I
I
I
I
I

I

I

I
I
I

1
I
I

I
I

I
I
I

I
I
I

I
I
I

1 I
I
I
I

I

I

89 i

so I
91 I
92 I

;2:
2 1 37

28
10

22
3

15
3
3

6
3

1

2
6

5
63
23

2
45
16

1
52
19

a
17

2

1
6

1 I
I
I
I
I

I
I
I

I

I
I
I
I

1 I
I
I

I
I
I

’ I

4 I

I

11

I
3 I

I

I

f

I
I

f
I

I

I
I
I

12 I

I
I

I

I
074036 66 I 1

23 6 5
15 27 6 6 4

9

89 I

93 I
9’ I
92 I

I
4 1201

I 42
I
I

071037 66 I
69 I
90 I
9’ I
92 I

4
4 i 210

i 32

4 1 12 1
4 22 9 1 6
2 5 10

1

16
17

375307 69 1

90 I

91 I
92 I

4
2

6
5

II

0 7 4 5 3 9  30 1
91 1
92 1

I
2

I

074540  40 I

91 I
92 I

1

I 3
I

I
1

6
13

074541 30 /
9’ I
92 1

1

~74536 69 1

90 I

91 I
92 I

3 2
2 4

i
I
I

I
2

I 2:

074537 8 9 1

90 I

91 I
92 i

9 1
3 4

2

I
C7.536  69 I

90 1 6 3 2
91 1 3 7 2
92 I a

15i
I

I
Rcnod 3-6-92
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I I I
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Appcndw 0 (cant ,
I
I Oregon

Esa mabd I OCE*ll Freshwater
5r C W T C W T Torn1 Recovens Year I cc. R Test Nt Tresty  Spawn
Y, CO& Fkl FM No x Rec. Age ( Corn Trawl Spt Gillnet Fishery Spt MLh Trap Subs Gromd

06 074756 26790 2707 I

Tomls

Be 07476o 24205 25426

Tomls

88 374763 25350 2%33

Tomls

aa 074753 26356 26770

Tomls

66 074754 25028 28617

Tomls

66 074757 25458 25436

Tomls

88 074646 52228 797904

Tomis

88 074647 4977 1

5P4.4

52965

52965

52965

23396

797903

Tomls

88 074646 797903

09 075403

Tomls

ace560

Tomls

89 075404 808560

89 075405

TOmIS

808561

Tomls

89 075325 25311

Tomls

0 OW

1 Oa,

10 004- -

11 004

0 o m
1 OW

B 001

10 004

0 003

3 001
7 003- -

1 0 0 0 4

2 001
7 003

B 003

te 0 07

3 001
6 OW
5 002- -

14 C C 6

1 c m
4 OW

10 0.W- -

15 036

4 001
12 OW

20 -CO’

36 0 07

10 OQ
9 OUT

13 003- -

32 006

5 0 01
14 003
9 002- -

28 0%

a 0.W
7 001- -

15 003

12 OW

11-0.W

23 000

6 OW

7 -001

15 003

4 OW
0 000- -

4 002

90
91
92

m
91
92

90
91
92

90
91
92

90
91
92

90
91
92

90
91
92

90
91
92

90
91
92

91
92

91
92

91
92

9!
92

: 1
4 I

I
I

2 I
3 I
4 I

I
2 I
3 I
4 I

2 i
:I 2

: /
4 I

2 I
3 I
’ I

I
I

2 )
3 I
4 I

I

2
3
4

2
3
4

2
3

2
3

2
3

2
3

7

5

3

3 3
5

4
2

2
2

7
13

4

5

7
2

3
2

6

2

I
3

2
2

3
1

2

2
3

2
1

5
1

3

7

Fttnod 3-6-92
I

FM Name C \12312\FlLES\CHFSURM
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ApPendor D iront,
I
I

I I
Washington

I I
1 Call+ , Canada I Aksle 1 FWS

C W T Year I
O.X*fl Fnshmtcr

1
OCUXll

I
axan

Nct6 Treaty
1 Fwshnater

code Fmc 1 Corn. Spt Smne
SW--J

I Ocean
Net6

TlOll
I I

I
SPt. math. TOP Gromd I COG Spt lCom.  Seine Spt ( Corn. Spt I bth. Trap

I I I

074758
I

m I
91 i
92 I

I

3

074760 90 1
91 /
92 I

I
2 2

C7.763 90 I
9’ I
92 I

90 i
9’ I
92 I

374753

074754

2

2

90 j
91 I
92 I

I
I
I

90 :
9’ I
92 I

1
2

074757

3

I

C74646 90 I
91 I
92 I

2
5 i i

074647
I

90 I
91 ;
92 I

!
I
I

90 I
Q’ I
92

4
5

I
2 I

074648
6
5

1
1
2

I
91 1
92 I

I

375403
3

075404 91 I
92 I

I
1 I

I
I

2

c754C5 9’ I
92 I

I
I
I

3 I
I
I
I

1 I
I

I
I
I

I
I

I
I

I

I

I

I

I
I
I

f

f

I
I
I
I
I
I

I

I
I
I

I

I
I

I

I
I

4

1

1
3

3

3

4

I
I
I

I

I

I

I

I

I
I
I

I

I

I
I
I

I

I
I
I

4 I
I

I

i
I
I

I
I
I

I
I
I
I

I
I

I
I
I

I
I
I
I
I

1

I

I
I
I
I

I
I

I
I
I

I

I
I
I

I

I

I
I
I

I
I
I
I
I
I
I

I I I I
File P&me- C.\l23P\FILES\CHFSURVG

D-12

075325 91 I
92 I

I
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Appendw D (cant )
I

Oregon
Es@ mawd I ocean Freshwater

Br CWT CWT Toml Fkconner YIXAI I cd R. Tesl Nat Treaty spun

YI CO& Rel Rel. NC. x kc. Age 1 Corn Trawl Spt GWvet Fishcry S p t  Mkh TRY S&S-% GrOmd

I

69 075326 21929

69 075327 21101

69 075322 23413

69 075323 23617

89 075324 2M20

90 075225 52225

90 075226 51728

64 075328 4s266

90 075449 46461

SO 070016 46301

Qc 375450 51614

90 075451 52444

90 075563 26173

90 075601 24762

50 075602

90 075560

90 075561

90 075562

25478

25720

25425

22309

23724 2

1

TOWS 3

2zs28 1

2

TomIs 5

25472 0
2

TOWS 2

25694 0

1

TOWS 1

25460 C

2

TOWS 2

53664 1

53595 0

50442 2

50101 7

49732 1

52326 1

52706 4

26461 0

28585 0

26am 1

25862 7

25706 0

2995 1

001
Oa,

0 01

o m

ocp

O(P

o m
001

0 01

000
000

om

o m
001

001

om

om

000

001

000

000

001

000

om

om

OfI3

o m

om

91
92

2 I
3 I

t

81
92

I
2 I
3 I

91
92

I
I

2 I
3 I

I

91
92

91
92

92 2 I
92

92

92

92

I
2 I

I
2 I

2 i
2 I

92 2 I

92 2 I
02

92

2 i
I

2 I

92

92

92

92

2 i

2 I

2 I
2 I

3

2

3

6

2

2

1

Remred 3-6-92
I

File Name C \12ZJ%‘\FILES\CHFSURU

‘1 Th? add rctuns from mc 1966-90 brood are rcompbt.
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Awcndm Cl (con,  ,
I I I I

Wahinptm 1 cdif. i CaMda 1 Alasba
0C.Eall Freshwter 1 Ocaan 1 ozean 1 Ocean

C W T year Net6 Tlealy SW- I I Net6 I
Code Fkc Corn Spt Sere TKlll Spt tiakh. Trap Grovld I Corn. Spt. ICorn.  Sein Spt I Corn Spt.

I I I I

075326  01
92

0 7 5 3 2 7  91
92

0 7 5 3 2 2  91
92

0 7 5 3 2 3  9 1
92

0 7 5 3 2 4  9 1
92

0 7 5 2 2 5  9 2

0 7 5 2 2 6  9 2

075326 92

0 7 5 4 4 9  9 2

373016 9 2

3 7 5 4 5 0  9 2

3 7 5 4 5 1  9 2

0 7 5 5 6 3  9 2

075601  9 2

3 7 5 6 0 2  9 2

07566a  9 2

0 7 5 6 6 1  9 2

0 7 5 6 6 2  9 2

I I
I I
I 1
I I
I
I I
I
I f
I 2
I I
I 1 I
I
I
I
I 3

I
8
I
I
I
I
I I
I ’ I
I I
I
I I
I 1 I
I I

i

I
I

I

I

2

I
I
I

F w s
Fresh~tcr

Mbth Trap

D-14



Appencfk  E. Liberation  and sur+sl information  for spring  chinook Salmon released in the Umatilla  f+&r.
I

Estimated I Oregon
CWT Total Recoveries Year Ageat 1 Cal. R COI.  R.

Brood CWT Code Released Released  Numbs % Recov. Recov. 1 Hatch.  Spcrt Gillnet

86

86

%

86

86

a6

87

a7

074325 26640

0 7 4 3 2 6 25863

074327 25653

074328 26319

074329

074330

074420

074423

25722

26252

416

399

35946 3 0.011 88
4 0.015 89

137 0.514 90
26 0.0% 91

Totals 170

35148 0
2

1%
62

0.638

0.000 88
0.008 89
0.715 90
0.240 91

Totals 249

35137 0
2

118
43

0.963

O.OCO 88
0.008 89
0.456 90
0.166 91

Tdtais 163

34187 1
3

91
44

0.630

0.004 88
0.011 89
0.346 90
0.167 91

Totals 139

33573 2
2

146
45

0.528

0.008 88
0.008 89
0.568 90
0.175 91

Totals 1%

34118 0
0

160
70

0.758

O.O!M 88
O.ooO 89
0.609 90
0.267 91

Totals 230

410 0
0
0

Tota!s 0

393 0
0
3

Totals 3

0.876

O.ooO
0.000
O.OGO

0.000

0.000
0.000
0.752

0.752

89
90
91

89
90
91

2 I
: I
5 I

2 I
I 1
5 I

I

I

‘3 I

: I
I

2 I
3 I

: /

I

2 I
; /

3 j
5 I

I

I
2 I

: I
I

2 I
: I

2

1 2
2

26 3
13 6

1

2

2

1
1 4

1
12

Revised:  3-3-92
I

File Name:  C:\123FQ\FILES\CHSSURV3
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Appendix  E (cant)
I
I

CWT
Oregon Wash

Year  I Test Net Indian umatilla  R. UmatillaR. I Treaty
Code Recov.  I Fishery  11 Ceremonial/l Fish Trap Spawn Swveyx  I Hatch. spcrt Troll

I I

074325

074326

074327

074328

074329

G743X

0 7 4 4 x

074423

88 I
89 I
90 I
91 I

= i
89 I
90 I
91 I

88 1
89 I
90 I
91 I

88 I
89 I
90 I
9’ I

I

I 1
4

11 106 15 I
6 5 13 I

I
I

2
12 132
8 27

i
9 I
7 I

I

2
17 74

6 22

3
11 66
6 32

2
15 125

9 27

11 132
11 38

12 I 7
14 I

I
11 I

5 I
I

I
I

5 I
3 I

I
I

i
14 I

8 I
I
I

89 I
90 I
91 I

I

iz /
91 I 3

I

3

1 I
Revised:  3-3-92 File Name: C:\123R2\FILES\CHSSURV3
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Appendix  E (cant)

Estimeted I Oregon
CW Total Recovwies Year Ageat  I Col.  R. Col.  R.

Brood CWT Code Released Rekssed  Numb= 96 Recov. Recov. 1 Hatch.  Spcft Gillnet

87 074424 361

87 074427

074429

074430

074433

074434

074433

074439

26109

87 24183

87 25475

87 25427

87 27004

87

8 7

25386

27585

376 0 O.OCXl 89
0 0.000 90
3 0.787 91

Totals 3 0.787

25987 0 0.000 89
0 O.OU3 90

21 0.080 91

Totals 21

24070 0
2

19
1

0.080

O.ooO 89
0.008 90
0.079 91
0.004 92

Totals 22

25356 0
0

25
1

0.091

0.000 89
O.OCNl 90
0.098 91
0.004 92

Totals 26

26135 0
4

72
0

0.102

O.ooO 89
0.016 90
0.283 91
O.ooO 92

Totals 76

27756 0
2

73
4

0.299

O.ooO 89
0.007 90
0.270 91
0.015 92

Totals 79

26093 0
3

54
4

0.2%

0.000 89
0.012 90
0.213 91
0.016 92

Torals 61

28153 1
0

79
13

Totals 93

0.240

0.004
0.000
0.286
0.047

0.337

89
90
91
92

i
2 I

I /

I
I

2 I

: f
I
I

: /
4 I
5 I

I

2 i
a /

I

2 I
; /

I

I

9 I

: /

I

2 I
a I
5 I

!
21 1

: I
5 I 11

Revised:  3-3-92
I

File Name:  C:\l23R2\FILES\CHSSURV3
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Appendix  E (cant)

CWT Yf!Z
Code Recow /

074424

074427

374429

074430

074433

074434

074436

074439

89
90
91

89
90
91

89
93
91
92

89
90
91
92

89
90
91
92

89
92
91

G

89

93

91
92

89
90
91
92

Test Net
Fishery  /I

Oregon
Indian Umatilla  R.

Ceremonial/t Fish Trap

Wash.
Umatilla  R. 1 Treaty

SpawnSurveys  1 Hatch. SP=t Troll

3

19

3
2

13

11

2 2

1

4
48

2

3
1

3

13

2
58

3
6
1

11
2

10
2

3
35

1

5 8

7
1

10

I
I
I
I
I

I
I
I
I
I
III
I

I

I
!
I
I
I

I

i
I

I
Revised:  3-3 -92

I
File Name:  C:\l23FQ\FILES\CHSSURV3
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Appendk E (cant)
I

Estimated I Oregon
CWT Total Recoveries Year Ageat  1 Cal. R. Cal. R.

Brood CWT Code Released Released  Numb= 96 Recov. Recov. I Hatch.  Splrt Gillnet

87

87

is3

88

88

88

88

88

88

88

88

074440

074443

075063

075101

075102

075103

075104

075105

075106

075107

0751ce

27550

24165

24801

28109

27299

27137

26560

27695

26638

26160

28116 0 0.000 89
3 0.011 90

98 0.356 91
4 0.015 92

Totals 105

24663 2
2

71
3

0.381

0.008 89
0.008 90
0.294 91
0.012 92

Totals 78 0.323

24968 2 0.008
6 0.024

Totals 8

28299 0
5

0.032

O.OCXl
0.018

Totals 5

27483 2
10

0.018

0.007
0.037

Totals 12

27287 2
6

Tota:s 8

28718 4
16

0.050

0.007
0.022

0.029

0.014
0.056

Totals 20

27848 1
4

Totals 5

38224 2
49

Totals 51

37538 1
58

Totals 59

38583 0
45

Totals 45

0.070

0.004
0.014

0.018

0.008
0.184

0.191

0.004
0.222

0.226

91
92

91
92

91
92

91
92

91
92

91
92

91
92

91
92

0.000
0.167

0.167

2 I
3 I

“5 I
I
I

g/ 2

4 I
5 I

s I
1

5

3 I
4 I

3

11

I I
I
I

12

Revised-  3-3-92
E-5

I
File Name- C.\l23RaFILES\CHSSLJRV3



Appendix  E (cant)
I I

CWT
Code

074440

I Oregon Wash.
Year Indian Umatilla  R. Umatilla  R. Treaty

Recov 1 lEe$l Ceremonial  I1 Fish Trap Spawn Surveys  I Hatch. sput Troll
I

89 I
90 I
9’ I
92 I

I
I

1 11
2

2
76

1

1 I
10 I

i

074443

G75063

075101

075102

075103

075104

075105

075106

075107

075lcB

I
89 I
93 I
91 1

92 I

I
I

2 11
2

48
2

I
10 I

1 I
I

91 I

92 I

91 I
= I

I
I
I

91 /
92 I

91 I
92 I

91
92 I

91
92 I

/
91 i
92 I

91

92 I

91
92 I

I
I

1
2

I
I

I 1
I

4 1 I

2
6

2
6

4

4

1
4

1 13

18

7

2
27

1
21

23

1

I
I I

Revlsed:  3-3-92 File Name.  C:\l23RZIFLESKHSSURV3
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Appendk  E (cant)
I

Estimated Oregon
CWT Total Fiecovwies Year Age at I Col.  R. Col.  R.

Brood CWT Code Released Released  Numbs 96 Recov. Recov.  1 Hatch. SPW Gillnet
I

88 075109 25611 39012 2 0.008 91 3 i54 0.211 92 4 I 14- ___

Totals 56 0.219 I

88 075110 26307 40072 5 0.019 91 3 I
62 0.236 92 4- - I

I
Totals 67 0.255

88 075111 25172 38343 3 0.012 91 3 I
40 0.159 92 4- - I

I
Totals 43 0.171 I

89 075115 25921 33440 2 0.008 92 3 I

Revised:  3-3-92
I

File Name:  C:\123RZ\FILES\CHSSURV3

:l Co:l;mbia PIVW
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Appendix  E (cant)
I

Oregon I Wash
CWT Year Test Net Indian Umatilla  R. Umatilla  R Treaty
Code Recov Fishery  I1 Ceremonial  It Fish Trap Spawn Surveys  1 Hatch. Spcft Troll

I
075109 9’ I 2

92 I 7 30 3 I

I I

075110 9’ I 592 I 23 61 1

I
075: 11 91 3 I

92 I 21 21 2
I
I

075115 = I 2

22

11

I I
Revised:  3-3-92 File Name: C:\123R2\FILES\CHSSURV3
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bpeno IF XeraQon ald saw val onformabon for coho wmon released an tk Umblk Swer /l

I Oregon
Ed mat?d I Ocean Freshwater

C W T CWT TOtal R-xovenes Year COI. R. Test Net
Brood COd.5 RcbaaSed Uekased No % Recov. Age spent Gillnet Fiskry Sport Hath Uma R

65 CT’3617 13440 37245

T-Sal

a5 373624 19879 53754

TOOI

05 073625 26740 70890

TOW

66 0743% 2m92 65?06

66 c74357 18963 7365 1

-Cdl

66 07C356 165:3 61636

TOtal

a7 374609 27062 75973

7391

a7 074673 26416 72627

67

68

66

66

09

a9

C74611 26739 04672

TOW

074614

074613

074615

075535

075534

2EC33 67309

TOtal

2688 1

27226

24584

2%05

59662

TOW

6W95

TOW

152974

TOW

449676

TotEd

1
249

250

0
313

313

C

-?.E

3 %

36
643

881

25
745

770

22
734

7 %

7

142

148

13
253

266

17
26!

218

34
8cB

a43

45
781

826

39
1339

1076

3

59

62

6
37

43

001
1 %

1 %

003
1 57

157

o m

-L5?-

18

0 16
408

42s

0 13

3w

‘06

0 12
3 %

408

To3
052

C%

OQ5
0 %

3 C’

006
0 %

104

0 12
289

301

0 17
291

3 07

c 14
382

3 %

0 0 1
0 24

023

O(P
0 14

0 16

87
86

a7
88

67
66

68
09

66
a9

88
a9

89
90

a9
90

a9
90

so
91

so
91

SC
Sl

91
92

91
92

2
3

2
3

2
3

2
3

2
3

2
3

2
3

2
3

2
3

2
3

2
3

2
3

2
3

2
3

I
I

I
I
I
I
I
I

I
I
I

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

63 M 77

96 52 62

1% 49 OS

202 1 %
16

171

207 116 128

123 117

32 24 2

23 a8

2
35

3
a5

130

16

16

13

24

55

127

Icx

162

16

4
2%

16
192

2
216

19

15

1
2 13

8 6 9

5 10

a
22
93

4 ‘2
25

108

22
108

32 4
7
7

a
13
16

12
15
15

6
41

15
5s

5
31

22
41

a 25
69 5s

Remred:  3-4-92
I

Fllc Name: C:\123RZ\FILES\COHSCV3
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Appendix F. (cant)
Waohington CaMoma Canada

OUMNI F w 0-n Ocean ; FWS
CWT YOU eta T-W BUOY I
COde 1 Comm.

Ncta 1
Recov. Spc. Seine Troll 10 bbth. spt. 1 Comm. Spt. Comm. Spc. seine 1 l-kkh

I I

073617

073624

67
00

67
00

87
00

00
09

00
09

00
89

89
90

09
90

09
90

90
91

90
91

90
91

91
92

91
92

6

5

52

44

52

I

33

29

26

24

2
34

21

4

27 1

13

10

20

0

11

19

35

26

14

32

49

7
f

i
I
I
I

I

I

I

I
I
I

f

I

I

f
I
I

I

I

I
I
I

I
I

t

I

I

t

5

073625

071356

074357

074356

074609

074610

074611

074614

074613

074615

075535

075534

11

6

19

2

37

26

10

10

2

I
15 I

I
27 1 ‘0 I

4 10 56 l/3

16 57

22 30

6

3 11

3 6

3
103

1
117

i

I

127
I

I

17

7

30

12

17

12

21

16

40

34

49

10

16

37

31

11

0

7

10

7

i

1 f
I

I
I

7 I

f
I

3 I
1

I

f
I

2 I
I 1
I

I I I I
Flenird 3-4-62 Fib P&me: C \lZJRZ\FILES\COHSLRV3
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Apwndw F. (Cant)
OlWJOll

Es0 ma&d oxml Freshat.%
CWT C W T Total Reconrier Year CdR. Test Met

B r o o d  C o d e Rcknoed Fkbavd No. u Ftecov. hga Comm. Spat Gillnet Fishcry Sport Hakh Llma R.

89 075533 2465 1 352677 2 0.01 91 2 2
35 0.14 92 3

;
3 6 7 1 6- -

l
Totat 37 0.14 I

90 075620 27906 472221 2 0 01 92 2 I 2

I
90 075621 27705 244615 0 OW 92 2 I

90 075622 27456 244550 3 001 92 2 I 3

/I Suvhml data for the 1990 brood ~ncluhs  age-2 fish only (‘SSQ ntumr).
R Includes om fish nconnd on spawn ground rumy in Salmon Rksr.
I3 Includes one fish mcOvCRd on spawn ground sumy m Big WhRe Salmon  River

F-3



Appendix F. (cant )

I
W~hillgtUl calorni callada

OC8all I I
I

Fw 0-n Ocean
CWT Year I

I FWS
Met6

co& Tf-trRecov 1 Comm.
BUOY I

Spt. *ina
ITroll

Net6 1
10 Mth. Spt. I Comm

I
Spt. 1 Comm. SW. sslre 1 l+kh.

I I I
I i

075533 91 I
I

92 I
I I

10
I

I I I I

f
075620 92

075621 92

075622 92 I
I
I

Re’nssd-J-4-92
I I I

File tkme C:\123RNtLES\COHSLRV3
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Appendix  G. Umatilla  Rker summer  steelhead  broodstock  COlleCtiOn  in 1991  -S2.

Date Opercle Ad LV Total Unmarked Total Total
Collected Mark Male Female Ad LV Male Female Unmarked  Male Female Total

lo-18 3LOP 1 0
10-21 3LOP 2 0
lo-23 3LOP 2 5
lo-25 3LOP 2 2
10-30 3LOP 1 2
1 1 - 6 3ROP 1 2
11 -8 3ROP 0 4
11-11 3ROP 7 3
11-13 3ROP 1 2
11-18 3ROP 2 2
11-20 3ROP 0 0
11-22 3ROP 3 2
11-24 3ROP 10 11
11-25 3ROP 6 1
1 2 - 4 2LOP 2 2
1 2 - 9 2lOP 6 5
12-11 2LOP 0 0
12-13 2LOP 0 0
12-16 2LOP 1 0
12-26 2lOP 2 3
12-27 2LOP 0 0
1 - 1 6 1ROP 0 0
l - 2 8 1 ROP 0 0
1-31 1ROP 0 0
2 - 4 2ROP 0 0
2 - 1 4 2ROP 0 0
2 - 1 8 2ROP 0 0
2 - 2 4 2ROP 0 0
2 - 2 7 2ROP 0 0
2 - 2 8 2ROP 0 0
3 - 2 1LOP 0 0
3 - 6 1 LOP 0 0
3 - 9 1LOP 0 0

3 -16 1 LOP 0 0
3 -17 1LOP 0 0
3-31 1LOP 0 0
4 -14 None 0 0
4 -16 None 0 0
4 -17 None 0 0
4 -22 None 0 0
4 -24 None 0 0

Totals 49 46

1
2
7
4
3
3
4

10
3
4
0
5

21
7
4

11
0
0
1
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

95

0 1 1 1 1 2
4 2 6 6 2 8
0 2 2 2 7 9
1 1 2 3 3 6
0 0 0 1 2 3
2 0 2 3 2 5
1 3 4 1 7 8
0 0 0 7 3 10
0 0 0 1 2 3
0 0 0 2 2 4
4 4 8 4 4 8
0 0 0 3 2 5
0 0 0 10 11 21

10 16 26 16 17 33
6 6 12 8 8 16
1 2 3 7 7 14
3 3 6 3 3 6
9 12 21 9 12 21
3 2 5 4 2 6
5 5 10 7 8 15
2 2 4 2 2 4
1 2 3 1 2 3
2 2 4 2 2 4
2 2 4 2 2 4
1 1 2 1 1 2
2 1 3 2 1 3
1 2 3 1 2 3
4 4 8 4 4 8
1 1 2 1 1 2
3 3 6 3 3 6
3 3 6 3 3 6
3 3 6 3 3 6

12 10 22 12 10 22
3 3 6 3 3 6
4 5 9 4 5 9
1 0 1 1 0 1
9 9 18 9 9 18
5 5 10 5 5 10
3 3 6 3 3 6
1 1 2 1 1 2
2 2 4 2 2 4

114 123 237 163 169 332

Revised: 12/7/92 File Name: C:\l23R3\DATA\92BRCOL2
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Appendix  H. Steelhead  broodstock  spawning at Minthorn Ac.xlimation  Facility in 1992.

Date Fish

S p a w n e d No. Sex
Family Fork Hypural Opel& Month Scale Green
No.

EYE
Length Length Mark II Collected No. Eggs Eggs

3/l 9192 1

2
3
4

5
6
7

0
9
10
11
12
13
14
15

16

F

F
F
M

M
M
F
F
F
M
M
M

F
F
M

M

F

F
M
M

F
F
F
M
M
M
F
F
F

M
M

M
M

F

F
F
M

M
M
F

F
M
M

F
F
F
M
M
M
F

1 610 520
1 000 565
1 650 530
1 640 530
1 705 565
1 040 515
2 720 595
2 690 500
2 745 615
2 000 495
2 00.5 490
2 630 520
3 000 570
3 675 550
3 040 520
3 610 490

1AOP
1ROP
2LOP
2LOP

2LO P

2LO P
2LO P
2LOP
2LO P
2LOP
1LOP

2 R O P
2LOP
2 R O P

3 R O P

Jan.
Jan.
Dec.
Dec.
Jan.
Dec.
Dec.
Dec.
Dec.
Dec.
oec.
Mar.

Feb.
Dec.
F&.

N W .

11

12
13
14

15
16
17
10
19
2 0
- -
- -

- -
- -
- -
- -

- -

3120l92 17

10
19
20

4 575 485 3LOP Ocl.
4 585 500 2LOP Del-.
4 640 525 2LO P Dee
4 575 465 3LOP Ott

45,924 31.399

4

5
6
7 - -

417192 21
22
2 3
24
25
26

27
2 6
29
30
31

32
33

5 635 530 2LO P Dec.
5 695 575 2LO P Dec.
5 710 595 2LOP Dec.
5 650 530 2LOP Dec.
5 630 510 2LO P Dec.
5 000 460 2LO P Dec.
6 000 575 3 R O P N W .
6 610 515 2LO P oec.
6 640 530 2 R O P Feb.
6 690 550 2LO P Dec.
6 610 490 2 R O P Feb.
6 710 500 3 R O P N W .

Green 592 460 3ROP N W .

0.577 6.960

1
2
3
4
5
- -

6
7
0

9
10
- -
- -

- -

4114192 34

35
30
3 7

30
39
40

41
42
43

7

7
7
7

7
7
0

0
s
0

9
9

5
9
9

9
10

710 500 2LO P Dec.
605 495 3 R O P N W .
640 525 2LO P Dec.
765 625 2LOP D8C.
590 475 3ROP N W .
640 515 2LO P Dec.
705 500 1LOP Mar.

705 655 2 R O P Feb.
605 490 1LOP Mar.
605 490 2 R O P Feb.

31,062 30246

1

2
3
4

5
6
7

0
9

‘0 - ~

4121192 44
45

4 6
47
40

49
5 0

660 555
710 590
715 590
500 455
665 525

645 520
000 500

N o n e
N o n e
N o n e

N o n e
2LO P

2::

2::

2::
Dec.

37.407 30.300

1
2
3
4
5

6
7

Revised: 7l9i92
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Appendix H. (cont.)

Date

S p a w n e d

Fish

No.

4!21/92 51

(Conl.) 5 2
5 3
54

55
56
57
50
59
60
61
6 2

6 3
64
65

66
67
6 0
69
70
71
72
73

Sex

Family Fork Hypural Oparcle Month Scale Green EYE
No. Lengti Length Mark I1 Cdlectad No. E g g s Eggs

F 10 550 450 2LOP Dec.
F 10 630 520 2LOP Dec.
M 10 645 535 2LOP Dec.
M 10 625 500 2LO P DClC.
M 10 575 460 2LO P Dec.
F 11 740 6-05 2 R O P Feb.
F 11 - - 440 2 R O P Feb.
F 11 620 515 2LOP Dec.
M 11 625 510 2 R O P Feb.
M 11 615 495 2 R O P Feb.
M 11 705 555 2LO P Dec.
F 12 720 595 1LOP Mar.
F 12 660 540 1LOP Mar.
F 12 750 610 1LOP Mar.
M 12 590 475 1LOP Mar.
M 12 690 570 1LOP Mar.
M 12 610 495 1LOP Mar.
F 13 595 485 3ROP Nov.
F 13 620 510 3 R O P N W .
M 13 640 500 3 R O P Nov.
M 13 625 505 3 R O P N W .
M Green 600 490 N o n e Apr.
F Overripe 600 495 3 R O P Nov.

0

9
10
11

12
13
14
15
16
17
10
19
20
- -

--

-- ~ -

4!20/92 74 F 14 700 590 2LOP
75 F 14 725 600 2LO P
76 F 14 635 525 2LO P
77 M 14 660 540 2LO P
70 M 14 500 460 2LOP
79 M 14 630 510 2LO P
00 F 15 700 575 1ROP
01 F 15 635 525 2 R O P
0.2 F 15 650 540 2LO P
03 M 15 655 520 2 R O P
04 M 15 600 480 2LO P
85 M 15 660 540 1LOP
06 F 16 555 455 3 R O P
07 F 16 590 405 3 R O P

00 F 16 720 595 2LOP
09 M 16 615 505 3LO P
so M 16 640 520 1ROP

91 M 16 700 625 3 R O P
9 2 F 17 620 515 N o n e
9 3 F 17 560 485 N o n e
94 F 17 775 650 N o n e
95 M 17 600 490 N o n e
96 M 17 555 455 N o n e

97 M 17 725 590 N o n e
90 F 10 670 570 1LOP
9s F 10 500 485 1LOP

100 F 18 590 490 1LOP
101 M 10 590 480 1LOP

102 M 18 650 510 1LOP
103 M 18 660 515 1LOP
104 F 19 590 495 3 R O P
105 F 19 560 475 3 R O P
106 F 19 620 500 3LO P

107 M 19 705 555 3ROP
108 M 19 615 500 JROP
109 M 19 650 525 3LOP

Dec.
Dec.
Dec.
Dec.
Dec.
Dec.

Jan.
Fet.
Dec.
F&J.
Dec.
Mar.
Nov.
Nov.

Dec.
OCL
Jan.

Nov.

2::

2::

Apr.
Apr.
Mar.
Mar.

Mar.
MU.
Mar.
Mar.
N W .
N W .
Ott

NW.
N W .
OCL

80.109 67.000

1
2
3
4
5
6
7
0
9
10
11

12
13
14

15
16
17

18
19
2 0
- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -
- -
- -

- -
- -
- -

Revised: 7/9/92
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Appendix H. (Cont.)

Date Fish

S p a w n e d No. SW

Family Fork Hypural Oparcle Month Scale GWWI EYd
No. Length Length Mark I1 Collected No. Eggs Eggs

4/28/92 110
(Cont.) 111

112

113
114

115
116
117

118
119

wit92 120
121
122
123
124
125

126
127
128

129
130
131

132
133
134

135
136
137

136
139
140
141
142
143
144
145
146
147
148

149
150

5/12/92 151

152
153
154
155
156
157
156
159

160
161
162
163
164
165

166

F
F
F

M
M
M
F

M
F
M

F

F
F
M

M
M
F
F
F

M
M
M
F
F
F

M
M
M
F
F
F

M
M
M
F
F

F
M
M

M
M

F

F
F
M
M
M
F
F
F

M
M
M
F
F
F

M

2 0 620 515 2 R O P
20 640 540 2 R O P
20 630 525 2 R O P
20 590 490 2 R O P
20 635 520 2 R O P
20 610 505 1LOP
21 640 530 2R0 P
21 625 510 1LOP

Bbody 560 460 N o n e
Green 580 460 N o n e

2 2 605 495 1LOP
22 690 565 1LOP
22 630 520 1LOP
22 590 465 1LOP
22 600 480 1LOP
22 630 500 1LOP

23 650 530 N o n e
2 3 615 505 N o n e
23 605 505 N o n e

2 3 695 590 N o n e
2 3 630 510 N o n e
2 3 715 580 1LOP

24 615 495 2LO P
24 - - 545 2LO P
24 580 470 2LO P

24 655 515 2LO P
24 690 535 2LO P
24 590 475 2LO P
2 5 650 540 N o n e
25 580 475 2LOP
25 765 635 N o n e
2 5 640 515 1LOP
25 - - 560 1LOP

25 720 590 1ROP
26 620 510 3LOP
26 580 475 2LO P

26 610 495 3 R O P
26 600 480 2 R O P
26 580 465 3LO P

26 655 525 3ROP
Green 560 450 N o n e

27

27
27
27
2 7
27

28
28
28

28
2 8
2 8
2 9
2 9
2 9

2 9

640

625
710
615
670
645

620
- -
- -

660
635
580
585
650
- -

675

545 1LOP

530 2 R O P
625 1LOP
515 1LOP
550 N o n e
545 1LOP

545 1LOP
595 N o n e
500 N o n e

525 N o n e
565 N o n e
525 1LOP
485 2LOP
555 2LOP
530 1ROP

555 1ROP

FeLl.
Feb.
Feb.

Feb.
Feb.

Mar.
Feb.
Mar.

2::

Mar.
Mar.
Mar.
Mar.
Mar.
Mar.

2::

2::

Apr.
Mar.

Dec.
Dec.
Dec.

Dec.
Dec.

Dec.

Apr.
Dec.

Apr.
Mar.
Mar.

Jan.
Ott
Dec.
Nov.
Feb.
OCL

Nov.

Apr.

Mar.

Fab.
Mar.
Mar.

Apr.
Mar.
Mar.

Apr.

2::

Apr.
Mar.

Dec.
Dec.
Jan.

Jan.

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

126.340 1012ocl

1

2
3
4

5
- -

6
7
8

9
10
11

13
14
15
16
17
18

19
2 0
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -

12 - ~

75.626 65.274

1

2
3
4
5
6
7
8
9

10
11

12
13
14
15

16

Revised: 719192
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Appendix H. (Cont.)

Date Fish
S p a w n e d No. Sex

5l12l92 167 M
(Cont.) 168 M

169 F
170 F
171 F

172 M
173 M

174 M
175 F
176 F
177 M
178 M

179 F
180 M

Revised- 7/9/92

Family Fork Wpura1 Opwcle Month Scale Green EY-j
No. Length Length Mark /l Cdlected No. E g g s Eggs

29 680 550 2LOP Dec. 17
2 9 680 560 N o n e Apr. 18
3 0 595 500 3RO P N W . 19
3 0 600 515 3RO P N W . 2 0
3 0 550 475 3 R O P Nov. - -
30 645 530 2LOP Dec. - -
3 0 610 500 1ROP Jan. - -
3 0 605 495 N o n e Apr. - -
31 - - 555 3LOP Oct. - -
31 - - 535 3LO P Oct. - -
31 620 515 N o n e - -
31 600 490 N o n e

2::
- -

Green 690 595 2R0 P Feb. - -
Green 665 525 2LO P Dec. - -

71,606 61.548

- -

T O T A L 476.87 1 394.815

F E C U N D I T Y 5.545

File Name: 123R3IDATA\SPAWN92

!l 1 LOP = one IeIl opcrcle hole punch 1ROP = one right opercle hole punch
2L0 P = two lelt oparcle hole punches 2ROP = two right opwcle hole punches.
3L0 P = three I& opercle hole punches 3ROP = three right oparcle hole punches.
None = no opercle marks

H-4



Appendix I. Disposition of fell chinook salmon broodstock held atMinthorn  Acclimation Facility in 1992.

Fish Family Weisht Foh In MEHP In Fin Scale Card Green  Eyed
Date No. Disposition No. sex (gns) (mm) (mm) Marks No. Poe.  E g g s Eggs

11/9m 1
2
3
4

:
7
8
9

10
11
12
13
14
15
16
47
10
19
20
2l
22
23
24
25
26

lli12/92 27

1 lll3B2
2
30
31

z
34
35
36
37

zi
40
41
42
43
44

ii
47
48
49
50
51
52
53
54
55
56
57
58

lll1m2 59

Spawned

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
I
I

MOttSlily

Spawned.
.
.

I
.
.
.

@ad eggs

MW3lRY

1

1
1
1
1
1
1
1
2
2
2
2
2
2
2

3
3
3

:
3
3
3
4
4

5
5
5
5
5
5
5
5
6
6

:

i
6
6
7
7
7
7
7
7
7
7
8
8

:
0
0

F
F
F
F
M
M
M
M
F
F
F
F
M
M
M
M
F
F
F
F
M
M
M
M
F
M

M

F
F
F
F
M
M
M
M
F
F
F
F
M
M
M
M
F
F
F
F
M
M
M
M
F
F
F
M
M
M
F

M

6150
4360
6540
4760

13010
6450
5430
5850
9130
4580
6650
4280
2140
w.40
3830
3760
3070

1200

840
730
MO
730
810
670

z

Ei
7M
760
790
750
a50
715
860
775
755

iz
720
730
740
760
615

690
590
715
590
640
530
560
685

iii
605
625
620
595
675
575
700
625
615
550
685
585
590
6m
610
515

668 555

770 635
805 650
880 780
910 745
890 715
870 680
800 600
760 610
850 680
725 585
770 640
720 590
675 540
725 570
755 650
825 660
835 685
765 620

1040 860
845 690
755 580
985 790
850 670
820 655
850 675
720 585
580 465
720 540
740 590
950 735
680 555

510 395

None
.
.
.
.
.
.
.
.

Aa
None

.

.

.

.

.
*
.
.
.
.
.
.
.
.
.

None

.

.

.

.

.

.

.

.

I

.

.

.

.

.

.

.

.

.

Ad

Ad
Ad

None
.

.

.

.

.

.

w

1
1
1
1
1
1
1
1
1
1
1
1
1

2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4

6
7
8
9

10
11
12
13

--
45660 42032

2
3
4
5
6
7
8
9

10
11
12
13
14
15
18
17
18
19
20

2
3
4
5
6
7
8
9

10
- -

51339 49515

Revised:  12/4B2 File Flame: C:\l23MDATA\CHF92

I-l



Appendix I. (Cont.)

Fish Family W0iQhl Folk Ln MEHP In Fin Scale Card Green Eyed
Dale No. l3sposition No. sea ($pS) (mm) (mm) Marks No. Pas. E g g s Eggs

1111692 60 Spawned 9 F 9710 990 810 Ad 5
61 9 F 5970 840 6 %
62 . 9 F 4460 770 615 . :

ii i
F 4590

E
605 . 5. M 7030 675

. 5

iz

.

. :
M 6620 890 705

. 5
M 5570 800 635 . 5

67 9 hi 5460 800 625 5
68 . 10 F 700 565 . 5
89 . 10 F 5810 800 655 . 5
70 .

10 F 7540 870 695
.

5
71 . 10 M 1100 485 3% W 5
72 10 M 4950 790 605 Norm 5
73 . 10 M 11850 1050 015 . 5

j11r9l92 74
75
76
77
79
79
00
81

ii
94
85
86
07
88
99
%I
91

z

E
96
97

tz
im
IM
102
103
104
105
106
107

Spawned 11 F 7ocl 570 None 6
11 F 11260 999 850 Ad 6
11 F 711 5 % 6. 11 F 11170 1011 845 . 6. 11 M 5650 838 683 . 6. 11 M 3680 .- - 572 6
11 M % 2 713 . 6
11 M 683 562 . 6
12 F 4710 769 636 . 6. 12 F 5200 796 672 . 6. 12 F 701 656 . 6

. 12 F 4lal 726 611 6
12 M 4590 763 621 .
12 M 6630 955 781 . 6.
12 M 912 752 Aa 6. 12 M 671 549 None 6. 13 F 7-x 585 . 6
13 F 3670 775 584 . 6. 13 F 4130 742 615 . 6. 13 F 890 725 A0 6. 13 M 2170 634 506 None 6.
13 M 2470 665 535 .

. 13 M 3670 730 580 .
13 M 2360 627 500 .

I 14 F 5760 600 645 A d. 14 F 3700 705 573 N o n e. 14 F 6670 865 710 .
. 14 F 768 620 .
. 14 M 652 515 . -
. 14 M 660 530 .
. 14 M 5 % 475 w. 14 M 020 444 357 A d

Green M 2520 523 .- -

Green M 3320 694 555

1
2
3
4
5
6
7
8
9
10
11
12
13
14 - -

24054 22272

1
2
3
4
5
6
7
8
9
10
11
12

13
14
15
16
17
18
19
20

57138 53108

~1119l92  lea
109
110
111
112
113

MataIRy M 7150 905 740 None
M 5220 - - 725 A d. M 2540 675 555 NoneI - M 980 480 385 A d. M 638 525 - -

. M 2120 610 XI5 W

Revise& l2l4B2 File Name: C:\l23R~DATA\CHF92
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Appendix I. (Cont.)

Date
Fish
No.

Ill2392 114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
136
136
137
138
139
140
141

142
143
144
145
146
147
148
149
150
151
152
153
154
155
?s6
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

Family W-M Folk Ln MEHP In Fin
Dispceilkm No. sex

Scale Card GIW4l
(gns) (mm)

Eyed
(mm) Marks No. Pos. Eggs Eggs

Sacnlxea
.
.
.
.
.
.
.
. ’
.
.
.
.

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

3040
4590
1280
2940
1800
3940
5360
3620
3030
2380
2930
900

5180
2140
2770
4190
3220
2940
2810
5620
3500
1170
346a
3770
3350
3460
4600
6070
1910
2630
1660
5140
6860
7920
3910
XQO
5710
3170
940

3480
1940
2360
1060
2810
720

3340
2180
1930
2320
2670
2190
3340
4 0 %
2660
1790
u70
2780
3310
1600
2240
4230

715
800
550

587
640

None

.

680
575
740
El20
730

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

631
860
712
498
720
738
712
695
785
845
605
663
557
793

717
468
702
637
631
471
659
434
706
603
605
612
685
645
711
731
659
579
747
6433
6 %
576
640
755

450
535
472
590
653
592
546
545
557
375
650
624
535
603
560
542
500
676
562
3 %
558
593
570
554
623
665
491
536
452
632
701
766
602
581
692
572
400
568
529
517
391
517
357
549
4 %
485
495
545
516
569
573
524
477
594
543
547
465
524
601

W
None.

.

.

.

.
w

Nmm
.

A d
None

.

.

Rv
A d

None
W

None

.

.

.

.

.

.

ml
Ad

None
.

.

.

W
None

.

.

W
None
W
Rv

None
.
.
.
.
.
.

W
None

.

.

.

W
None

7 1
7 2
7 3
7 4
7 5
7 6
7 7
7 0
7 9
7 10
7 11
7 12
7 13
7 14
7 15
7 16
7 17
7 18
7 19
7 20
8 1
8 2
8 3
8 4
0 5
8 6
0 7
8 8
8 9
8 10
8 11
0 12
I3 13
8 14
0 15
8 16
0 17
0 18
8 19
8 20

Raised: 12/4,92 Fii Fhme: C:\123RnDATA\CHF92
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Appendu I. (Cont.)

Date
FlS.ll Famdy WWW Fax Ln. MEtlP Ln. Fill Scale Card Green EY=J
NO. chspo.silm No. sex (QlllS) (mm) (mm) Marks No. Pos. EQQS EQQS

llKS92 175
176
177
178
179
183
181
182
183
184
185
186

11/24& 1 8 7
188
lB9
190
19l
192
193
194
195
196
197
198
199
200

ll.r24/92 M l

2
204

z
207

zlz
210
211

Morlalii.
.
.
.
.
.
.
.
.
.
.

SpaWned.
.
.
.
.

.

Sacrificed

16
15
15
15
15
15
15
15
16
36
16
16
16
16

M
M
M
M
M
M
M
M
M
M
M
M

F
F
F
F
M
M
M
M
F
F
F
M
M
M

M
M
M
M
M
M
M
M
M
M
M

10830
2730
1680
6790
3420
2460
030
1090
1560
2360
2110

4260
5250
2570

2100
15120

7690
4240
1360
7510
1800
8600
7610
8780

699 576
1032 841
636 540
540 456
874 725
693 584
639 532
482 390
528 u 5
566 472
641 535
650 537

721 611
815 701
623 515
718 601
6 % 570
995 810
860 6 %
800 657

iii EG
- - 465

1105 900
590 491
652 541

907 742
731 610
523 432
880 718
550 454
- - 805
900 736
940 781
721 5 %
- - 564
628 530

A d
NOM

.

.

Ad
None

.

Ad
Ad
w

N O W
.

.

N O W
.

W
None

Ad

9
9
9
9
9
9
9

10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
11
11
11
11
11

TOTAL

:
3
4
5
6
7
8
9
10
11
12
13
14 - -

17426 15438

15
16
17
18
19
2 0

1
2
3
4
5 - -

195637 182365

FECUNDITY 3373

Rewsed l2/4#2 File Name: C:\r2~~DATA\CHFk?
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Append&  J .  F i s h  umpledal  the  Wasthnd  CamI  f&h trapping  bdm h 1992.  /l-_

Salmonldm

No. Fish
D a b  Sampbd

3-26
3-27
*-1
4-3
4-7
4-8
4-10 R
4-13 R
4-26 I4
4-29
P-30
5-l
5-4
5-6
5-7
5-8

S-11
J-13

7

5-14
S-15

c J-18
S-196
5 - w
5-22A
e-3n
6-4
B-8
B-11
6-15
6-17
e-w
6-23
6-26
O-30
7-2
7-6
7-10
7-13
7-17

340
299
275
4 18
126
375
391
307
335
354
4 10
204
330
268
211
246
222
254
wz
567
467
724
we
766
472
620
sdo
451
580
374
466
434
253
457
35s
2 u
230
221
104

Hatclwy Procluxlon Nettnl Produalm-

Fall 8prlnQ Fall Sprmg
Men-game a n d  Werm Wasr Spedm

Coho Chlnook Chlnook Chlnook Chlnook SW Chlnook STS ST8 Coho Coho Chlnook Chlnook
Iv) (VI

Chlrl-
(VJ (SY) (SYJ (VJ (v+sv pl) WJ WJ WJ r/J @Y) 8uCkam Dam mouths Shlnen Squawllmh  Olhar

251
22e
62

331
18

230
228
132
242
297
371
(49
283
212
87
143
8

69
38
35
12
18
4
3
15
8
3
3
4
1
0
0
0
1
1
0
0
0
0

73
Bo
166
73
OB
93
151
1u
IS
I2
4
2
3
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
56
37
23
16
I?
I
2
2
1
1
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

675
lWl,Tl
771/v
339
z&9
493
417
VI
346
421
377
w 7
327
254
170
1iU
132
I I2

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

40
797
526
380
2s
57
IS
82
78
31
5
7
2
7
0
0
0
0
0
0
0
0

0 - -

0 - -

0 - -

0 - -

0 - -

0 - -

0 - -

0 - -

0 - -

1 - -

2 - -
12 -_
11 --
41 - -
106 - -
e4 -_
161 - -
110 - -
12 - -
12 -_
67 - -
2 - -
5 - -
6 - -
7 25
4 I#
0 18
0 25
0 32
0 24
1 32
2 51
1 34

i
35
52

0 5e
0 70
0 54
0 2

7-u 143 0 -00 0 O-0 I

TOTK 15753 3501 904 153 7035 2038 640 547

1
0
1
1
0
12
0
9
10
3
5

24
e
10
12
15
25
16

1
5
3
1
1
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
1
0
0
0
1
0

0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
3
I
2
0
0
0
0
0
1
0
1
0
1
0
2
3
2
8
4
2
0
0
0
1

0
4

26
14
3

37
7

21
0
4
2
0
0
2
0
2
15
19
14
7
4
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
2
1
0
1

:
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
1
0
3
1
1
1
0
0
0
0
0
0
0
1
0
1
1
0
0
0
4
16
3
3
(I
2

27

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
20

1
1
4
2
5
1

1
0
0
0
0
0
0
1
2
0
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
2
4
0
4

5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
8
0
0

:
0
0
1
0
0
0
0
0
0
0
3

39
3s
3
6
17
11

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
4
1
0
0
6
25

0
0
0
0
0
3
5
0
0
0
2
0
1
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
2
1
1
1
0
2
2
0
3

0 13 70---____ 45 ‘12 0

e ee 34 00 177 58 25173

----
4 18 34 205

Rvlsed: 12-3-02 Fib Nam: C2123R2VILES\WLDSAS22

/l Y - ywrlhg; SY - ~ub)w*rllng.
R Wabr spilling  o!w Ihe Qm on thlr &y, cn4llng  potential  (01 bypsslng fish.
/3 Hioh flows splllln~  ovnll’~ &m nav. Fish undouMdly  blng bypsrd Tim trap wasclosed  blr In lt~ evening du to mu@y wabrandth fiti in h tr4p
thang ogw 01 now Thy WA IcaQd lno lh 1191 tnnspwl lruik and  mbawd belw ms r~llny

I4 Trm oap va# raopr8a U-I 4 -27 -92
b Ths ll#h wr. nol haulrd (his by. but. urn@ of hsh w.. (Ikn at Ih entrance  lo !lm trap
B Ths trap W.S Closed h P.M
/7 Tim trap w.s reopend on 6 - 1
B Include nln unmwkd  A bw could be natuml pmductlon.
R Includn45 unnurkd.  A bw could b nalunl production.


