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ABSTRACT

This annual report summarizes activities associated with Idaho-Lower Snake River
Compensation Plan (LSRCP) hatcheries’ activities from October 1, 1994 to September 30,
1995. Included in this report are all fall 1994 and spring 1995 adult steelhead Oncorhynchus
mykiss returns and all releases of juvenile steelnead made within the reporting period.
Information presented in this report supersedes that included in previous reports.

An estimated 6,878 LSRCP steelhead returned to Idaho during this reporting period.
Magic Valley Fish Hatchery produced an estimated 3,551 adult steelhead, and Hagerman
National Fish Hatchery produced an estimated 3,327 adult steelhead. Steelhead returns to
Idaho remain well below the LSRCP program mitigation goal of 39,260 adult steelhead.

Adult returns to Idaho-LSRCP hatchery racks included 532 A-strain steelhead to
Sawtooth Fish Hatchery and 38 B-strain steelhead to East Fork Salmon River satellite facility.
Approximately 71.2% of the steelhead that returned to Sawtooth Fish Hatchery were males as
compared to 55.3% of the fish that returned to the East Fork Salmon River satellite.

Coded-wire tags (CWTs) were used to determine smolt-to-adult return rates. Smolt-to-
adult return rates for brood year 1991 A-strain steelhead reared at Hagerman National Fish
Hatchery and released into the Salmon River at Sawtooth Fish Hatchery ranged from 0.08% to
0.59%. Brood year 1990, East Fork B- and Dworshak B-stock, steelhead reared at Magic
Valley Fish Hatchery and released into the East Fork Salmon River had smolt-to-adult return
rates of 0.16% and 0.56%, respectively. Brood year 1991, A-strain, steelhead reared at Magic
Valley Fish Hatchery and released at Warm Springs and Hazard Creek had smolt-to-adult return
rates of 0.08% and 0.28%, respectively.

In April 1995, Idaho-LSRCP hatcheries released 3,468,994 brood year 1994 steelhead
smolts. A total of 1,076,134 of these fish were tagged with CWTs. In addition, 5,953 juvenile
steelhead were released with passive integrated transponder (PIT) tags.

In October 1994, Clearwater Fish Hatchery released 49,781 brood year 1994 steelhead
fingerlings into the South Fork Red River for Idaho’s Supplementation Studies program. A total
of 43,641 of these fish were tagged with CWTs. In addition, 4,790 fingerlings were released
with PIT tags.

In September 1995, Clearwater Fish Hatchery released 47,236 brood year 1995
steelhead fingerlings into the South Fork Red River for Idaho’s Supplementation Studies
program. A total of 40,970 and 4,999 of these fingerlings were released with CWTs and PIT
tags, respectively.
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INTRODUCTION

The Water Resources Development Act of 1976 (90 Stat. 2917) authorized the Lower
Snake River Compensation Plan (LSRCP) to mitigate for fish losses caused by the construction
and operation of Ice Harbor, Lower Monumental, Little Goose, and Lower Granite dams on the
lower Snake River. Mitigation for anadromous fishery losses included the construction and
operation of fish hatchery facilities and smolt passage improvements at the lower Snake River
dams. The United States Fish and Wildlife Service (USFWS) was authorized to administer the
operation and maintenance for 12 hatcheries and 11 satellite facilities in ldaho, Oregon, and
Washington.

In Idaho, the lIdaho Department of Fish and Game (IDFG) operates Clearwater Fish
Hatchery, McCall Fish Hatchery, Magic Valley Fish Hatchery, Sawtooth Fish Hatchery, South
Fork Salmon River Trap, East Fork Salmon River Trap, and Red River, Crooked River, and
Powell satellite facilities. The USFWS operates Dworshak National Fish Hatchery and
Hagerman National Fish Hatchery. Adult return goals for the entire LSRCP program are 8,000
summer chinook salmon Oncorhynchus tshawytscha, 50,700 spring chinook salmon, 18,300 fall
chinook salmon, and 55,100 steelhead O. mykiss to the Snake River basin. Adult return goals
for the Idaho portion of the LSRCP program call for the return of 8,000 adult summer chinook
salmon, 40,432 adult spring chinook salmon, and 39,260 adult steelhead. Adult return goals for
Idaho-LSRCP steelhead hatcheries are as follows: Clearwater Fish Hatchery—14,000,
Hagerman National Fish Hatchery—13,600, and Magic Valley Fish Hatchery—11,660.

The LSRCP program includes a Hatchery Evaluation Study component to monitor and
evaluate the mitigation hatchery program. The primary objective of the Hatchery Evaluation
Study is to determine the best hatchery management practices for mitigation hatcheries to meet
LSRCP and IDFG anadromous fisheries goals. Only if we understand the effects of hatchery
operations on adult return characteristics (e.g., return rates, sex ratios, age structure) can we
prescribe effective management actions. Tasks defined to satisfy the primary objective are
divided into two categories: 1) documentation, and 2) investigation. We document hatchery
practices for each brood year, or cohort, of fish and mitigation status in terms of annual adult
returns. Our success at achieving LSRCP and IDFG goals can then be related to hatchery
practices through the documentation tasks. Investigation tasks are manipulative experiments
involving modified or alternative hatchery practices that show potential for increasing adult
returns and achieving LSRCP and IDFG goals.

OBJECTIVES

This report summarizes steelhead Hatchery Evaluation Study activities carried out from
October 1, 1994 through September 30, 1995. Juvenile steelhead released from Clearwater,
Hagerman National, and Magic Valley fish hatcheries during this reporting period are
documented, as well as adult steelhead that returned to Idaho during the fall of 1994 and the
spring of 1995 (hereafter referred to as the 1994-1995 return). Specific objectives identified in
Cooperative Work Agreement 14-48-0001-95513 and covered in this report are as follows.

Objective 1. Document the success of the IDFG-LSRCP program in meeting mitigation
goals.

S:\LSRCP-StIhd\Reports\94-95\Rhine 1995.doc



Subobjective 1.1 Develop a computerized hatchery database standardizing all
necessary variables for monitoring and evaluation.

Subobjective 1.2 Document LSRCP fish rearing and release practices and
adult returns in Idaho.

Objective 2 Identify factors limiting hatchery success and recommend possible
improvements based on existing knowledge and experimentation.

Subobjective 2.1 Continue ongoing documentation and monitoring to determine
the relationships between adult returns and hatchery
practices, characteristics of hatchery products, and juvenile
survival.

Subobjective 2.2 Conduct controlled studies (short-term experiments) to
determine the relationships between adult returns and
hatchery practices, characteristics of hatchery products, and
juvenile survival.

The results of experiments performed under Subobjective 2.2 are printed separately
from this report. Some results from those experiments, such as juvenile migration
characteristics and adult return rates for experimental groups, are included in this report.

METHODS

IDEG-LSRCP Program Success Documentation—Objective 1

To document the overall success of the program, we compared the estimated number of
adult steelhead that returned above Lower Granite Dam between October 1, 1994 and
September 30, 1995 to the Idaho-LSRCP goal of 39,260 adult steelhead. The Harvest
Monitoring Project estimated the total number of returning adults and partitioned the total return
between Clearwater, Hagerman National, and Magic Valley fish hatcheries based on coded-wire
tag (CWT) data. Results for Objective 1 are reported under Results, Adult Returns.

Hatchery Database Development—Subobjective 1.1

The database will consist of seven major sections: Trapping, Spawning, Adult Inventory,
Incubation, Rearing, Marking/Tagging, and Release. A requirement for the Trapping, Spawning,
and Adult Inventory sections of the database is that each fish is tagged and assigned an
identification number. We will conduct a literature review of fish tags and then experiment with
selected tags to determine the best tag for adult chinook and steelhead. Refer to Rhine et al.
(1999b) for additional information on developing the hatchery database program.

Hatchery Operations Documentation—Subobjective 1.2

Hatchery operations between October 1, 1994 and September 30, 1995 are documented
in this report. Pertinent rearing information affecting brood years 1994 and 1995 are discussed.
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Additional information which occurred before this reporting period may be included for brood
year 1994 steelhead for completeness. Information was collected from Hatchery Brood Year
and Run reports, memorandums, and verbal communications with hatchery personnel. Fish
marking and tagging information was provided by IDFG’s Coded-wire Tag Laboratory.

Migration Conditions

Snake River discharge during smolt migration is a major factor affecting the survival of
Idaho's anadromous fishes. Flow conditions at Lower Granite Dam for the 1995 emigration
period, the year that brood year 1994 steelhead smolts emigrated, are reported. Adults that
returned during this reporting period were from the 1990, 1991, or 1992 broods (depending on
the stock and age-at-return). Flow conditions for 1991, 1992, and 1993 are reported since
steelhead smolts are reared on a one-year program and released the following spring. Water
flow data were obtained from Fish Passage Center reports and the United States Geological
Survey Internet site.

Petrosky (1991) defined two time periods that accounted for most of the chinook
emigration past Lower Granite Dam. The Extended period runs from April 20 to May 30 and
includes the time when most of the wild and natural yearling chinook salmon emigrate, whereas
the Peak period runs from April 15 to May 5 and encompasses the time when approximately
50% of the yearling chinook salmon emigrate past the dam. Hatchery steelhead smolts are
generally released in April and emigrate during the same time period as chinook. Therefore,
flows during the Extended and Peak time periods are reported.

Migration Timing and Juvenile Survival

Passive integrated transponder (PIT) tags were used to evaluate downstream migration.
The interrogation rate of PIT-tagged juvenile salmonids at lower Snake River dams serves as a
minimum survival index because: 1) an unknown (but we believe small) number of PIT-tagged
fish that die in the hatchery may go undetected, although we scan the dead fish, 2) not all fish
pass through detectors, 3) some PIT tags fail (approximately 2%, Russell Kiefer, IDFG, personal
communication) or are lost between tagging and arrival at detection sites, 4) some fish arrive
while detection gear is not being operated, and 5) mortality occurs between dams.

Brood year 1994 steelhead juveniles were PIT tagged by IDFG Fish Marking personnel.
PIT tag data were submitted to PTAGIS, a computerized PIT tag database operated by Pacific
States Marine Fisheries Commission (Columbia River Basin PIT Tag Information System 1997).
Interrogation rates and median travel times for specific PIT-tagged groups of steelhead were
calculated after retrieving relevant interrogation data from PTAGIS. Interrogation rates were
calculated for each PIT tag file (or files depending on the purpose of the tagging), by dividing the
number of unique interrogations at Lower Granite, Little Goose, Lower Monumental, and
McNary dams by the number of PIT-tagged fish released, multiplied by 100. Median travel
times were calculated for each PIT tag file (or files) to Lower Granite Dam.

Adult Returns

Adult return goals for Clearwater Fish Hatchery, Hagerman National Fish Hatchery, and
Magic Valley Fish Hatchery are 14,000, 13,600, and 11,660 adult steelhead above Lower
Granite Dam, respectively. The Harvest Monitoring Project (i.e., Ball 1998) estimated the total
number of LSRCP steelhead that returned to Idaho in the 1994-1995 return. This estimate

4
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included LSRCP-reared fish that were harvested in ldaho’s sport fishery and returned to
hatchery racks. For steelhead released at in-river locations (i.e., not released at a weir), Ball
(1998) estimated the number of LSRCP-reared steelhead that escaped to spawn naturally.
Ball’s estimate for total return should be considered a minimum estimate because tributary and
mainstem strays were not accounted for, nor were in-river prespawning mortalities. The number
of steelhead smolts released and the estimated number of adults that returned were compared
to facility design production targets and projected adult return goals for each facility.

Fisheries Contribution

Fish Marking personnel from IDFG tagged juvenile steelhead with coded-wire tags
(CWTs) according to marking/tagging plans developed by fishery managers and research
biologists. Before 1994, steelhead tagged with CWTs had the left pelvic fin excised to indicate
the presence of a tag. Coded-wire tagged (CWTed) steelhead from the 1994 brood were not
pelvic-fin clipped, with the exception of B-strain steelhead reared at Clearwater Fish Hatchery,
because researchers in Washington State found that fin clipping had an adverse effect on adult
returns. The snouts from tagged adult steelhead harvested in Idaho’s sport fishery were sent to
the Coded-wire Tag Laboratory and processed. The Harvest Monitoring Project used these
data, along with data from a statewide telephone survey, to estimate the total number of
steelhead harvested in Idaho. The numbers of steelhead harvested from specific release
groups were estimated by expanding CWT recoveries for specific groups. See Ball (1998) for
CWT expansion methods.

Hatchery Weirs

The numbers of steelhead that returned to the East Fork Salmon River and Sawtooth
Fish Hatchery weirs were documented by hatchery personnel. The length, sex, and disposition
of each fish were recorded. Fish length and strain (A or B) were used to determine age-at-
return. Snouts from CWTed steelhead were sent to the Coded-wire Tag Laboratory and
processed. The Harvest Monitoring Project used these data to estimate the total number of
LSRCP-reared steelhead that returned to hatchery racks or escaped to spawn naturally.

Smolt-to-Adult Return Rate

The Harvest Monitoring Project estimated the total number of LSRCP-produced
steelhead that returned to Idaho. For each CWT code, we summed the estimated number of
steelhead that returned to Idaho in the 1992-1993 (Ball 1996), 1993-1994 (Ball 1997), and
1994-1995 (Ball 1998) harvest seasons. For specific groups of fish (i.e., individual CWT codes
by release site), we calculated a smolt-to-adult return rate (SAR) by dividing the estimated
number of adults that returned (provided by the Harvest Monitoring Project) by the number of
smolts released (provided by the Coded-wire Tag Laboratory), multiplied by 100.

Experimentation—Objective 2

Interim progress reports, printed independently of this report, document the current
status of Hatchery Evaluation Study experiments. Results for some experiments, particularly
adult return rates and emigration rates for experimental groups, are included in this report.
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Clearwater Fish Hatchery

Cover_Experiment-This experiment was initiated in 1992 using Dworshak B-stock
steelhead from the 1992 brood. The purpose of this experiment was to test the effects of shade
covers on adult return and juvenile emigration rates. Refer to Rhine et al. (1999a) for
experimental design and methods for this experiment. Steelhead from each group were tagged
with CWTs and PIT tags (Appendix B. Table 1). Adults will return between 1995 and 1997.
Adult return data will be reported in future reports.

Fin _Erosion Experiment-The purpose of this experiment was to test the effects of
raceways (design and feeding method) and baffles (raceways with and without baffles) on adult
steelhead return and juvenile emigration rates. Dworshak B-stock from the 1993 brood were
used for the study. Contact Clearwater Fish Hatchery personnel for study design and
completion report.

Hagerman National Fish Hatchery

Size-at-Release Experiment-The purpose of this study was to determine the optimal
size (length) to rear steelhead juveniles at Hagerman National Fish Hatchery. The experiment
was conducted for two consecutive years using A-strain steelhead from the 1990 and 1991
broods. Refer to Rhine et al. (1999a) for methods for this experiment. See Cannamela (1992)
for complete details of the experimental design.

Acclimation Experiment-This is a continuation of the study initiated in 1992 (Rhine et
al. 1999a) which compared juvenile emigration and adult return rates of steelhead that were
trucked from Hagerman National Fish Hatchery and acclimated at Sawtooth Fish Hatchery for
two weeks (Acclimated Group) to steelhead that were trucked from Hagerman National Fish
Hatchery two weeks later and released directly into the Salmon River (Nonacclimated Group).
Results from this experiment will include adult return data from the 1991 (2-ocean) and 1992
(1-ocean) (Pahsimeroi A-stock) broods and juvenile emigration data from the 1994 brood
(Sawtooth A-stock). Adults from brood year 1994 will return in 1997 and 1998. Adult return
data and juvenile emigration data will be analyzed by brood year. The total number of adults
that return from each group will be tested using chi-square analysis (a = 0.05). Passive
integrated transponder tags will be used to determine unique interrogation rates at Snake and
Columbia river dams and median travel time to Lower Granite Dam for each group. Chi-square
analysis (o = 0.05) will be used to test interrogation rates between groups. Travel times for the
two groups will be tested for differences using the Mann-Whitney test (a = 0.05) (SYSTAT Inc.
1992).

RESULTS

Hatchery Database Development—Subobjective 1.1

The Project Manager Database and the data input screens for the Trapping and
Spawning sections of the database were completed. We conducted a literature review of fish
tags and obtained examples of specific tags for experimentation. We tested 11 external tags on
rainbow trout at Clearwater Fish Hatchery in 1995. Tags were applied to fish for a period of two
months and were rated based on ease of application, durability, loss rate, and effects on fish

6
S:\LSRCP-StIhd\Reports\94-95\Rhine 1995.doc



health. Of the tags tested, the operculum staple tag ranked highest. We tested operculum
staple tags on chinook in the summer of 1995. Tag loss on chinook was unexpectedly high.
Initially, operculum staple tags performed well, but tag loss increased as the spawning season
progressed. The primary reason for the tag loss was attributed to the rigidity of the plastic tags.

Hatchery Operations Documentation—Subobjective 1.2

Clearwater Fish Hatchery

Brood Year 1994-Clearwater Fish Hatchery received 905,000 Dworshak B-stock eyed
eggs from Dworshak National Fish Hatchery in May 1994 (McGehee 1998). Eggs were
collected in April at Dworshak National Fish Hatchery during the Number 10, 11, 12, and 13
egg-takes. Survival to the fry stage was 96.5% (873,511 fry) and survival to release was 80.0%
(724,325 smolts), which included 136,363 steelhead that were held for two-year rearing.
Adipose fins were excised from all fish in September and October 1994.

Clearwater Fish Hatchery also received 67,516 eyed eggs for the National Biological
Survey (NBS) to conduct a study which examined stock performance and stock productivity
impacts of hatchery supplementation. Eggs were comprised of wild Selway B-stock fish,
hatchery Dworshak B-stock fish, and a cross between the two stocks. These steelhead were
also reared on a two-year rearing program. See Rankin and McGehee (In Press) for details on
egg collection and hatchery rearing and Rubin et al. (1994) for the experimental design of the
NBS study.

In September and October 1994, 269,812 fish were tagged with CWTs and marked by
excising the left pelvic fin. Fish were tagged with CWTs to estimate adult contribution to the
fishery and to test the effects of feeding method and raceway baffles on fin quality. In addition,
1,764 steelhead were tagged with PIT tags in January 1995. An additional 43,641 Dworshak
B-stock steelhead were tagged with CWTs for the Idaho Steelhead Supplementation program.
Steelhead used for supplementation were not marked with a fin clip, and 4,790 were tagged
with PIT tags. Contact IDFG’s Idaho Supplementation Studies (Alan Byrne) for program details
and PIT tag interrogation results.

Clearwater Fish Hatchery released 404,250 brood year 1994 steelhead smolts into the
South Fork Clearwater River between April 19 and 20, 1995 (Appendix A. Table 1). There were
85,187 fish released with CWTs and 865 fish released with PIT tags. In addition, 183,712 brood
year 1994 steelhead smolts were released into Clear Creek on April 18, 1995. Of those,
177,724 and 899 were released with CWTs and PIT tags, respectively.

Clearwater Fish Hatchery released an additional 49,781 unmarked brood year 1994
steelhead fingerlings into Red River on October 27, 1994 for supplementation. Of those, 43,641
were released with CWTs and 4,790 were released with PIT tags.

Interrogation rates for groups of PIT-tagged fish, excluding those fish used for

supplementation, ranged from 58.9% to 81.4% (Table 1). Median travel times to Lower Granite
Dam for groups of PIT-tagged fish ranged from 9.5 to 13.7 days (Table 1).
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Brood Year 1995-Clearwater Fish Hatchery received 95,338 Selway B-stock eyed eggs
from Dworshak National Fish Hatchery in May 1995. Survival to the fry stage was 97.8%
(93,208 fry).

Clearwater Fish Hatchery received 911,153 Dworshak B-stock eyed eggs from
Dworshak National Fish Hatchery in April and May of 1995. Eggs were collected at Dworshak
National Fish Hatchery in April during the Number 8 through 11 egg-takes. Due to poor egg
quality, the first eyed egg shipment encountered 74% mortality.

A total of 47,236 unmarked Dworshak B-stock steelhead were released into the South
Fork Red River as fingerlings in September 1995 for supplementation. A total of 40,970
steelhead were tagged with CWTs, and 4,999 were tagged with PIT tags. Steelhead used for
supplementation were not adipose fin-clipped. Contact IDFG’s Idaho Supplementation Studies
(Alan Byrne) for program details and PIT tag interrogation results.

Hagerman National Fish Hatchery

Brood Year 1994-Hagerman National Fish Hatchery received 1,673,647 eyed eggs
comprised of three different stocks of steelhead: Sawtooth A-stock (593,953 eggs), Pahsimeroi
A-stock (362,118 eggs), and Oxbow A-stock (717,576 eggs) (Hagerman National Fish Hatchery
1994). Survival rates from the eyed egg stage to the fry stage for the Sawtooth A-, Pahsimeroi
A-, and Oxbow A-stocks were 92.5% (549,312 fish), 98.1% (355,234 fish), and 94.7% (679,699
fish), respectively. A total of 265,910 excess steelhead fingerlings, Oxbow A-stock, were
stocked into Brownlee (184,272 fingerlings) and Salmon Falls (81,638 fingerlings) reservoirs in
October 1994.

Adipose fins were excised from all fish in October 1994. In November 1994, 334,458
steelhead were tagged with CWTs. Coded-wire tagged steelhead from the 1994 brood were not
marked with pelvic fin clips. Fish were tagged with CWTs to estimate adult contribution to the
fishery and to test the effects of acclimating smolts at Sawtooth Fish Hatchery. In March and
April 1995, 1,803 steelhead were tagged with PIT tags to evaluate juvenile emigration.

Whereas other LSRCP steelhead hatcheries derive the number of smolts released by
subtracting mortalities from the number of fish which were adipose fin-clipped, Hagerman
National Fish Hatchery personnel use the pound count method during shipping to determine the
total number of fish released. Thus, final inventory numbers may differ from earlier inventory
numbers. Hagerman National Fish Hatchery released 1,149,677 steelhead smolts into the
Salmon and Little Salmon rivers between April 10 and 21, 1995 (Appendix A. Table 2). The
total release included 439,191 Sawtooth A-stock, 396,304 Pahsimeroi A-stock, and 314,182
Oxbow A-stock steelhead. Fish were released at three locations: Sawtooth Fish Hatchery weir
(685,006), Torrey’s Hole (64,167), and Warm Springs Bridge (400,504). There were 330,187
fish released with CWTs and 1,803 fish released with PIT tags. Hatchery personnel reported no
major health problems for brood year 1994 steelhead.

Interrogation rates for groups of PIT-tagged fish ranged from 51.7% to 77.7% (Table 1).
Median travel times to Lower Granite Dam for groups of PIT-tagged fish ranged from 16.4 to
28.5 days (Table 1).

Brood Year 1995-Hagerman National Fish Hatchery received 1,652,565 eyed steelhead
eggs in May and June 1995 comprised of three different stocks: Sawtooth A-stock (562,513
eggs), Pahsimeroi A-stock (345,164 eggs), and Oxbow A-stock (744,888 eggs) (Hagerman
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National Fish Hatchery 1995). Survival rates from the eyed egg stage to the fry stage for the
Sawtooth A, Pahsimeroi A, and Oxbow A-stocks were 97.4% (547,888 fry), 96.2% (332,048 fry),
and 95.2% (709,133 fry), respectively.

Magic Valley Fish Hatchery

Brood Year 1994-Magic Valley Fish Hatchery received 2,396,340 eyed eggs comprised
of three different stocks of steelhead: Dworshak B-stock (1,520,160 eggs), Pahsimeroi A-stock
(800,785 eggs), and East Fork B-stock (75,395 eggs) (Moore et al. 1996). Overall survival to
the fry stage was 80.5% (1,929,210 fish) and survival to release was 72.2% (1,731,355 fish).

In October 1994, all steelhead were marked with adipose fin clips, and in November
1994, 483,036 fish were tagged with CWTs. Coded-wire-tagged steelhead from the 1994 brood
were not marked with pelvic fin clips. CWTs were used to determine fishery contribution. In
January 1995, furunculosis was detected during a monthly health exam, and the fish were
treated with Romet-30 and Terramycin. In March 1995, 2,400 steelhead were tagged with PIT
tags.

Magic Valley Fish Hatchery released 1,731,355 brood year 1994 steelhead at seven
different locations between April 8 and May 1, 1995 (Appendix A. Table 3). The total release
included 982,320 Dworshak B-stock, 684,035 Pahsimeroi A-stock, and 65,000 East Fork
B-stock steelhead. A total of 483,036 fish were released with CWTs. In addition, 2,386
steelhead were released with PIT tags (Appendix A. Table 3).

Interrogation rates for groups of PIT-tagged fish ranged from 45.0% to 75.0% (Table 1).
Median travel times to Lower Granite Dam for groups of PIT-tagged fish ranged from 11.4 to
30.4 days (Table 1).

Brood Year 1995-Magic Valley Fish Hatchery received 2,345,200 eyed steelhead eggs
comprised of three different stocks: Dworshak B-stock (1,502,200 eggs), Pahsimeroi A-stock
(803,000 eggs), and East Fork B-stock (40,000 eggs) (Moore et al. 1998). Survival rates from
the eyed egg stage to the fry stage were as follows: Dworshak B-stock—85.0% (1,276,927 fry),
Pahsimeroi A-stock—96.0% (770,880 fry), and East Fork B-stock—95.9% (38,352 fry). Overall
survival rates (eyed egg-to-release) for Dworshak B-, Pahsimeroi A-, and East Fork B-stocks
were 73.0% (1,096,080 smolts), 91.9% (738,133 smolts), and 84.7% (33,872 smolts),
respectively.

Migration Conditions

Snake River in-flows (mean in-flow) at Lower Granite Dam during the Peak and
Extended periods in 1995 was 72.9 and 74.1 thousand cubic feet per second (kcfs), respectively
(Table 2). Flows recorded during the Peak period in 1995 were the largest since 1989
(Table 2). Flows during the Extended period in 1995 were less than those in 1993 and 1994.

Comparing Snake River flow conditions for the three brood years of steelhead that
returned to ldaho as adults during this reporting period (broods 1990, 1991, and 1992), the 1992
brood (which emigrated in 1993) had the largest river discharge during both the Peak and
Extended migration periods (Table 2). The 1990 brood (which emigrated in 1991) had the
lowest river discharge during the Peak migration period.
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Migration Timing and Juvenile Survival

A total of 5,953 steelhead smolts were released with PIT tags in 1995: Clearwater Fish
Hatchery—1,764, Hagerman National Fish Hatchery—1,803, and Magic Valley Fish
Hatchery—2,386 (Table 1). Overall, 66% (3,946) of the fish PIT tagged were interrogated at
downstream dams. Interrogation rates of PIT-tagged steelhead, by PIT tag file, ranged from
45.0% to 81.4% (Table 1). Median travel times to Lower Granite Dam for PIT-tagged steelhead,
by PIT tag file, ranged from 9.5 to 30.4 days (Table 1). Most of the steelhead tagged with PIT
tags were interrogated at Lower Granite Dam between April 20 and May 30 (Figure 1). Flow
conditions for the Snake River at Lower Granite Dam during this time period ranged from
approximately 50 to 130 kcfs.

Adult Returns

The Harvest Monitoring Project (Ball 1998) estimated that Magic Valley Fish Hatchery
and Hagerman National Fish Hatchery returned 6,878 steelhead to Idaho in 1994-1995
(Table 3). Ball (1998) estimated that 4,577 steelhead were harvested in Idaho’s sport fishery,
and 2,301 steelhead returned to hatchery racks or escaped to spawn naturally. These
estimates do not include tributary and mainstem strays or prespawning mortalities. The
1994-1995 return included 1-ocean, 2-ocean, and 3-ocean fish. The number of steelhead
smolts released and the estimated number of adults that returned are compared to facility
design production targets and projected adult return goals in Table 4. Hagerman National Fish
Hatchery and Magic Valley Fish Hatchery achieved a minimum of 18% of their combined adult
return goals (Table 4). Adult return estimates include only steelhead that returned to hatchery
weirs, steelhead that were harvested in Idaho’s sport fishery, and steelhead that escaped to
spawn naturally.

Fisheries Contribution

Ball (1998) estimated that 4,577 LSRCP-reared steelhead were harvested during the
1994-1995 Idaho sport fishing season. See Ball (1998) for creel survey methods and results.

Hatchery Weirs

Sawtooth Fish Hatchery Weir-Hatchery steelhead returning to the Sawtooth Fish
Hatchery weir in 1995 were A-strain fish released in 1992 and 1993 (brood years 1991 and
1992, respectively). Smolts were reared at Hagerman National and Magic Valley fish hatcheries
before being trucked to Sawtooth Fish Hatchery and released.

A total of 532 adult steelhead (A-strain), comprised of 379 males (71.2%) and 153
females (28.8%), returned to the Sawtooth Fish Hatchery weir between March 15 and May 10,
1995 (Table 5) (Snider 1995). The male component of the run was comprised of 377 hatchery-
origin fish and 2 natural-origin (unmarked) fish; the female component was made up of 151
hatchery-origin fish and 2 natural-origin fish. All of the natural-origin fish and 94 of the hatchery-
origin fish (87 males and 7 females) were released to spawn naturally. A total of 143 females
and 290 males were spawned on 10 different dates to yield 630,300 green eggs. A total of
543,100 eggs (86.2%) developed to the eyed stage. Disease samples collected during the
spawning operations tested negative for IHN virus and bacteria.

East Fork Salmon River Weir-Hatchery steelhead returning to the East Fork Salmon
River weir in 1995 were B-strain fish released in 1991, 1992, and 1993 (brood years 1990,
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1991, and 1992, respectively). Smolts were reared at Hagerman National and Magic Valley fish
hatcheries.

A total of 38 adult steelhead (B-strain), comprised of 21 males (55.3%) and 17 females
(44.7%), returned to the East Fork Salmon River weir between April 4 and May 1, 1995
(Table 6) (Snider 1995). The male component of the run was comprised of all hatchery-origin
fish and the female component was made up of 15 hatchery-origin fish (88.2%) and 2 natural-
origin fish (11.8%). All of the natural-origin fish and 4 of the hatchery-origin fish (all males) were
released to spawn naturally. Fourteen females and 17 males were spawned on three different
dates to produce 53,370 green eggs. A total of 40,170 eggs (75.3%) developed to the eyed
stage.

Smolt-to-Adult Return Rates

Clearwater Fish Hatchery

In 1993, Clearwater Fish Hatchery release 326,300 steelhead smolts (brood year 1992)
(Appendix B. Table 1). Brood year 1992 steelhead would have returned as 1-ocean fish during
this reporting period. However, the Harvest Monitoring Project reported that none of the
steelhead that returned to Idaho in 1994-1995 were reared at Clearwater Fish Hatchery.

Hagerman National Fish Hatchery

The 1994-1995 steelhead return included three age classes of fish which were released
from Hagerman National Fish Hatchery in 1991 (brood year 1990), 1992 (brood year 1991), and
1993 (brood year 1992). Brood year 1990, 1991, and 1992 steelhead returned as 3-ocean,
2-ocean, and 1-ocean fish, respectively. The Harvest Monitoring Project estimated that 3,327 of
the steelhead that returned to Idaho in 1994-1995 were reared at Hagerman National Fish
Hatchery (Table 3). This equals 24.5% of the hatchery’s adult return goal (13,600). The adult
return goal for Hagerman National Fish Hatchery was calculated based on the release of
2,400,000 smolts. However, smolt production for brood years 1990, 1991, and 1992 was only
about 60% of the production target (Table 4).

A total of 2,402,873 steelhead were released in 1991 (brood year 1990). An estimated
5,269 adults returned from the 1,436,910 smolts released in 1991 to yield a smolt-to-adult rate
(SAR) of 0.37% (Appendix C. Table 1). In 1992, 1,448,155 steelhead smolts (brood year 1991)
were released. The 2-ocean adult component for this brood returned in 1995. To date, an
estimated 1,900 steelhead have returned to Idaho to yield a SAR of 0.13% (Appendix C.
Table 2). In 1993, Hagerman National Fish Hatchery released 1,487,842 steelhead smolts
(brood year 1992). Adult return data, specifically the 2-ocean component, for brood year 1992
are incomplete at this time (Appendix C. Table 3).

The final adult steelhead from the 1990 (B-strain) and 1991 (A-strain) broods returned to
Idaho during this reporting period. Smolt-to-adult return rates were calculated for CWTed
smolts by stock and release site (Table 7). Dworshak B-stock steelhead smolts, brood year
1990, released into the Little Salmon River had a SAR of 0.15%. Smolt-to-adult return rates for
Pahsimeroi A-stock steelhead smolts, brood year 1991, released at the Sawtooth Fish Hatchery
weir ranged from 0.08% to 0.59%.
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Magic Valley Fish Hatchery

The 1994-1995 steelhead return included three age classes of fish which were released
from Magic Valley Fish Hatchery in 1991 (brood year 1990), 1992 (brood year 1991), and 1993
(brood year 1992). Brood year 1990, 1991, and 1992 steelhead returned as 3-ocean, 2-ocean,
and 1-ocean fish, respectively. The Harvest Monitoring Project estimated that 3,551 of the adult
steelhead that returned to Idaho in 1994-1995 were reared at Magic Valley Fish Hatchery
(Table 3). This equals 30.5% of the hatchery’s adult return goal (11,660).

A total of 2,062,000 steelhead smolts were released in 1991 (brood year 1990) from
Magic Valley Fish Hatchery. An estimated 7,460 of these smolts returned to Idaho as adults
(Appendix D. Table 1). The SAR for brood year 1990 was 0.36%. A total of 2,160,400
steelhead smolts were released from Magic Valley Fish Hatchery in 1992 (brood year 1991). An
estimated 2,354 of these smolts returned to ldaho as adults (Appendix D. Table 2). The
3-ocean adult component of brood year 1991 is not complete. To date, the SAR for brood year
1991 is 0.11%. In 1993, Magic Valley Fish Hatchery released 1,925,700 steelhead smolts
(brood year 1992). Adult return data, specifically the 2- and 3-ocean components, for brood
year 1992 are incomplete at this time (Appendix D. Table 3).

The final adult steelhead from the 1990 (B-strain) and 1991 (A-strain) broods returned to
Idaho during this reporting period. Smolt-to-adult return rates were calculated for CWTed
smolts by stock and release site (Table 7). Smolt-to-adult return rates for East Fork B- and
Dworshak B-stock steelhead smolts, brood year 1990, released at the East Fork Salmon River
were 0.16 and 0.56%, respectively. Smolt-to-adult return rates for Oxbow A-stock steelhead
smolts, brood year 1991, released at Warm Springs and Hazard Creek were 0.08% and 0.28%,
respectively.

Experimentation—Objective 2

Clearwater Fish Hatchery

Cover Experiment-See Rhine et al. (1999a) for experimental design and PIT tag
interrogation results. Adults from the 1992 brood would have returned as 1-ocean fish during
this reporting period, however, no CWT data are available. Steelhead smolts from the 1992
brood were not released at a weir, which means that adult return estimates will be totally
dependent on sport harvest. Dworshak B-stock steelhead primarily return as 2-ocean fish,
which could also explain why no CWTs were recovered. Adults from the 1992 brood will return
as 2-ocean and 3-ocean fish in 1996 and 1997, respectively.

Fin Erosion Experiment-Contact Clearwater Fish Hatchery personnel for study design
and results.

Hagerman National Fish Hatchery

Size-at-Release Experiment-A total of 25 adult steelhead from the 1991 brood returned
as 2-ocean fish during this reporting period. Of those, 16 were from the large size group, and 9
were from the regular size group (Table 8). For adults that returned from the large size group,
69% (11) were females and 31% (5) were males. Adult returns from the regular size smolts
were composed of 44% (4) females and 56% (5) males. Sixty-two percent of the adults
recovered f