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a. Abstract 
We are submitting this proposal for the final year of data collection (2002) and a “wrap-up” effort (2003) to prepare a final report and manuscript for publication.  This project was designed for 3 full years of PIT tagging and associated interrogations at the dams, but due to changes to the PTAGIS sytem in 2000, we have been unable to obtain data on fish released in 1999 that outmigrated in 2000 and beyond.

The project goal is to identify practices or characteristics leading to increased residualism.  Specific objectives include characterizing successful smolts and residuals and comparing the differences.  Sampling for juvenile steelhead is being done by electrofishing.  By sampling areas of the mainstem Clearwater and its tributaries for coded-wire tagged residuals (10% of production), we are obtaining information on hatchery origin, rearing system, release site, sex, maturity, and piscivory of steelhead which fail to emigrate.  By PIT tagging all other hatchery origin steelhead and utilizing mark/recapture techniques, we will be estimating numbers and growth rates of residuals in the Clearwater River basin below Dworshak National Fish Hatchery (NFH).  Length, weight and emigration history is also being obtained from all steelhead captured and released.  Differences in hatchery practices (release size, release site, rearing system) are being tested using a chi-square analysis. Growth rates of emigrants and residuals are being compared by appropriate (parametric and non parametric) statistical testing.
b. Technical and/or scientific background
The B-run steelhead program at Dworshak NFH mitigates for spawning habitat lost when the completion of Dworshak Dam in 1972 denied access to this run’s historic spawning grounds.  This genetically unique steelhead is maintained by Dworshak NFH by releasing over two million smolts annually.  Gametes from returning adults are provided to Clearwater Hatchery which releases over .5 million steelhead annually in the upper portions of the Clearwater basin.    In many years, a high percentage of hatchery smolts never arrive at Lower Granite Dam 116 km downstream of the hatchery (Bigelow 1995a, Bigelow 1997).  Some of these non-migrating B-run fish, termed residuals, have been found in tributaries cohabitating with wild A-run steelhead (Connor 1989, Bigelow 1995b, Bigelow and Bowen 1997).  Residuals have also been found in the Clearwater River mainstem throughout the summer  (Arnsberg et al. 1992, Cochnauer 1995, Cochnauer 1996, Cochnauer and Putnam 1997).  

In order to operate the most effective hatchery program possible we need to closely evaluate hatchery practices.  Proper size at release for steelhead smolts is an issue which has been debated by several management agencies recently (Schmitten et al.  1995, Rhine et al. 1997).  Previous work has demonstrated that smaller fish in a hatchery cohort have a greater tendency to residualize than the general population (Whitesel et al. 1993, Jonasson et al. 1994, Bigelow 1995a, Jonasson et al. 1995, Schuck et al. 1995, Bigelow 1997).  What is not known is the optimum size at release to minimize residualism.  Residualism rate may also increase if release size is too large (Partridge 1985, Partridge 1986).  Larger residuals have a greater potential to prey on other listed stocks (Parkinson et al. 1989, Jonasson et al. 1996).

Effects of release sites and rearing systems also need to be evaluated.  Although most Dworshak NFH steelhead are released directly into the Clearwater River, a little less than half are released at several sites upstream from the hatchery.  The intent of this strategy is to distribute the adult fishery over a larger stretch of the river.  At Dworshak NFH, steelhead are reared in 3 different systems.  System I is supplied with ambient temperature water from the North Fork Clearwater River.  Systems II and III are also supplied with river water but are designed so that effluent water can be reconditioned, heated, and recirculated.  ‘Reused’ water is mixed with fresh water and returned to the ponds.  Warmer water temperatures in systems II and III are used to speed growth of steelhead.

Also unknown are the impacts our hatchery programs may be having on listed species in the basin.  Snake River fall chinook, steelhead, and bull trout are listed as threatened under the Endangered Species Act.  Ten tributaries of the lower Clearwater River produce wild steelhead.  Snake River fall chinook has also been documented spawning in the lower Clearwater River (Arnsberg et al. 1992).   Effects of straying and residuals released from the hatchery thus far have not been adequately evaluated.  Although likely insignificant in northeast Oregon, Jonasson et al. (1996), did find larger residuals do prey on both juvenile chinook and steelhead.  Data characterizing unsuccessful smolts will enable us to modify hatchery practices, such as size at release, rearing system, or release site, to rear a more effective smolt and reduce any negative interaction with wild steelhead and chinook which may be occurring.

In 1999, fish were tagged using 400MHz PIT tags.  When the PTAGIS system switched to 120 MHz PIT tags in 2000, we were unable to track and monitor emigration of the 1999 steelhead to see if they over wintered in the Clearwater River basin, then migrated in following years or residualized.  However, in 1999 and 2000, we were able to verify through coded-wire tag data that at least some steelhead survived the winter from the 1999 release to persist in the Clearwater River.  Based on the data collected in 2000, we were able to conclude that the majority of steelhead that do not emigrate during the first couple of weeks after release are unlikely to emigrate at all during the first release year.  The final data collection year of this project will strenghten our data set in order to make concise management recommendations on the region wide concern that hatchery steelhead are having negative impacts on wild fish.
c. Rationale and significance to Regional Programs
The Columbia Basin Fish and Wildlife Program relies heavily on hatchery production. There is a strong need to examine hatchery programs to ensure we are not causing more harm than good in areas where both wild and hatchery production of anadromous stocks occurs.  Residualism of hatchery steelhead potentially causes two problems: first, where wild production occurs, negative impacts to the wild stocks could be occurring (e.g. competition, displacement, and predation); and second, producing unsuccessful smolts in the hatchery contributes nothing to the fishery or health of the stock and is a waste of resources.  With this project, we hope to quantify the extent of residualism (and therefore, potential impacts) and characterize the steelhead which are residualizing (leading to modification of hatchery practices to reduce residualism).  Following are specific references to the need for obtaining more information on residualizing hatchery steelhead, interactions between hatchery and wild steelhead, and improving hatchery practices.

Columbia River Basin Fish and Wildlife Program

5.7A.4—”Evaluate the extent of residualism (precocious males) in hatchery steelhead populations.  Determine the causes of residualism in hatchery steelhead populations and initiate actions, based upon the results of these determinations, to reduce the incidence or residualism by at least 50 percent to reduce the potential for residual hatchery steelhead to prey on or compete with natural salmon/steelhead populations.”  Our project directly evaluates the extent of residualism occurring in the lower Clearwater River and its tributaries and attempts to determine hatchery practices contributing to residualism.  We will also be documenting predation on other salmonids in the basin (Objectives 1, 2, and 3).

7.2A.6—”Ecological interactions policy: Hatchery facilities and programs should avoid adverse interactions between wild, natural and hatchery fish populations, including predation, displacement or competition for habitat.”  Our project will document the extent of potential interactions between hatchery-reared and wild steelhead in the lower Clearwater River (Objectives 1 and 2).

7.2D—Our data on emigration success and residualism rate will be correlated with in-river conditions such as water temperature and flow (Objective 4).

7.2D.1—”Fund research, development and demonstration of improved husbandry practices at hatcheries, which will lead to increased production and improved fish survival to adulthood.”  Results from our research will allow modification of hatchery practices to rear a more effective smolt, thus increasing survival to adulthood.

7.2D.3—”Fund research, development and testing of hatchery rearing operations and release strategies aimed at improving the efficiency of hatcheries and increasing the survival of artificially propagated fish to adulthood.”  We will be testing effects of size at release, release site, and rearing system on the emigration success and residualism rate (Objective 1).

NMFS’ Biological Opinion on 1995-1998 Hatchery Operations in the Columbia River Basin, Consultation Number 383, April 5, 1995:

Section VIII, Number 1: “Restricting lengths of hatchery steelhead released in the Snake River basin is listed as a reasonable and prudent alternative to reduce predation on and competition with listed stocks.”  This project will directly address the question of optimum size at release with respect to maximizing emigration and minimizing residualism (and therefore competition and predation).  We will document numbers and length of hatchery steelhead which residualize.

Section X, Numbers 1, 3, and 4:  Conservation recommendations listed under numbers 1, 3, and 4 will all be addressed by this project.  Other hatchery practices besides size at release which will be directly evaluated are rearing system and release site.  We will examine stomachs of all sacrificed residual steelhead for evidence of predation.

              Snake River Salmon Recovery Plan (page V-4-38)  Recommends evaluating strategies to reduce residualism, particularly size at release, in steelhead.  This project directly evaluates size at release, rearing system, and release site strategies with the purpose of evaluating emigration success and effects on residualism.
              NMFS’ Status review of west coast steelhead from Washington, Idaho, Oregon, and California (1996) Points out the need for information pertaining to questions addressed by this project.   Interactions between hatchery and natural stocks within the ESU (page 171) will be addressed by documenting the extent of residualism occurring, characterizing the steelhead residualizing, and recommending practices to limit residualism, and therefore interactions, of hatchery steelhead. This project will also contribute to the knowledge base of the relation between anadromous and non-anadromous forms (possibly residualized) of Oncorhynchus mykiss (pages 70, 171).  

              Wy-Kan-Ush-Mi Wa-Kush-Wit Relies heavily on hatchery programs to restore fisheries to the Snake River Basin.  Included in their plan is increased hatchery steelhead production in the Clearwater Basin.  In reference to hatchery production,  Wy-Kan-Ush-Mi Wa-Kush-Wit (Volume I), page 5B-16, states: “Develop experimental and monitoring programs in association with these projects to study the relationships between natural and supplemented components of populations.”  Our project will contribute to the understanding of the relation between natural and ‘supplemented’ populations.  It will also aid in understanding effects of hatchery practices on emigration success.

Clearwater Subbasin Summary

This project is well supported by the Clearwater Subbasin Summary.                The IDFG has identified the need for our projects data in the agency goals, objectives and strategies section of the Clearwater Subbasin Summary.  Specifically goal 3, strategy 3.5 is to:  Reduce potential ecological impacts of hatchery produced fish on wild fish.  Our project will document the potential interactions between hatchery-reared and wild steelhead in the Clearwater River.  The IDFG also stated in goal 3, strategy 3.6 to:  Produce fish that maintain optimum survival to adults through disease control, fish culture practices, and release strategies.  Strategy 3.6 directly relates to our project objective of estimating emigration success of Dworshak National Fish Hatchery steelhead smolts, evaluate by size at release, release site, and rearing system.  We intend to make recommendations to Dworshak NFH to improve fish culture practices and release strategies to maintain optimum survival of steelhead smolts to adults.  

The USFWS also identifies the need for the study in the agency goals, objectives and strategies in the Clearwater Subbasin summary.  Specifically, objective 4 is to:  Minimize potential interactions between listed anadromous stocks and hatchery smolt releases.  In order to meet objective 4 the USFWS has incorporated 5 strategies:  1) Reduce steelhead residualism from Dworshak NFH,

2) Characterize and quantify residual steelhead in the Clearwater River, Idaho,  3) Identify the characteristics that produce a successful smolt compared to an unsuccessful smolt (residual), 4)  Identify what hatchery practices may influence or increase residualism in steelhead,  5) Determine what interactions (if any) residuals have on wild steelhead in the Clearwater River.  This project will fully meet objective 4 and its 5 strategies that the USFWS identified in the Subbasin Summary.

NMFS 2000 FCRPS Biological Opinion

This project will partially meet the requirements of Reasonable and Prudent Alternative action 184 in the FCRPS BIOP:  “The Action Agencies and NMFS shall work within regional prioritization and congressional appropriation processes to establish and provide the appropriate level of FCRPS funding for a hatchery research, monitoring, and evaluation program consisting of studies to determine whether hatchery reforms reduce the risk of extinction for Columbia River basin salmonids and whether conservation hatcheries contribute to recovery.”  This project will monitor the success of hatchery steelhead (residuals vs. non-residuals) from Dworshak NFH by evaluating size at release, release site, and rearing system  (warmer water vs. cooler water) in order to monitor and make recommendations on hatchery rearing practices.  

d. Relationships to other projects 
The project would also complement information gathered by Oregon Department of Fish and Wildlife (cited above as Whitesel et al. 1993, Jonasson et al. 1994, and Jonasson et al. 1995) on residual hatchery steelhead and potential impacts to spring chinook salmon in the Grande Ronde and Imnaha basins.

e. Project history  

Project reports and technical papers

Our findings to date have been compiled in 2 annual reports to BPA  (Bigelow et al. 1999;  Larsen et al. 2000).  

Summary of major results achieved

Detection rates for size at release, release site, and rearing system will need to be compared over the length of the study to increase the power of our statistics and reveal differences not apparent in data analyzed thus far.  In both 1999 and 2000, we found no significant difference in emigration success based on size at release. 

Emigration success of hatchery steelhead is also being evaluated based on three release sites: 1) directly from Dworshak NFH, 2) Clear Creek, and 3) South Fork Clearwater.  In 1999 and 2000, steelhead released into Clear Creek had significantly lower detection rates at downstream dams than those released directly from Dworshak NFH and in the South Fork Clearwater (Table 1).

Table 1.  Detection rates (percentages of PIT tagged fish) at downstream facilities from Dworshak NFH, 1999, and 2000.

Release site
Detection (%) in 1999
Detection (%) in 2000

Dworshak NFH
70.4
58.8

Clear Creek
65.0
54.8

South Fork Clearwater
71.1
60.7

Dworshak NFH is designed with three different rearing systems.  System I is supplied with fresh river water from the North Fork Clearwater River.  Systems II and III are operated with a water re-use system and are typically heated during winter to stimulate faster growth.  In 1999 and 2000 steelhead lengths from the ambient water system (system I) were significantly less than those reared in re-use hatchery water (system II) (Figure 1).
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Figure 1.  Mean fork length from steelhead reared in two water temperature regimes at Dworshak National Fish Hatchery, 1999.  System II, with slightly warmer temperatures, produces a faster growing steelhead.

Our first two years of results indicate that hatchery rearing practices do have an affect on the success of emigrating steelhead.  Emigration success was stratified and evaluated by rearing system, and we have observed significant differences in detection rates between steelhead reared in hatchery re-use systems (systems II and III) those reared in fresh ambient river water (system I) (Table 2).

Table 2.  Detection rates (percentages of PIT tagged fish) at downstream facilities from Dworshak NFH, 1999, and 2000.

Rearing System
Detection (%) in 1999
Detection (%) in 2000

System I ambient river water
65.8
59.8

System II hatchery heated re-use water
72.7
61.8

System III hatchery heated re-use water
67.4
51.5

Using the small data set of recaptured steelhead in 1999 we found that in-river growth rates varied from no growth to 0.75 mm per day.

Gender, sexual maturity, and hatchery rearing practice data was obtained by sacrificing all coded-wire tagged fish to obtain tag information.  Gender ratio data from both years was dominantly males ranging in all sizes.  In 1999 65% of all coded-wire tagged fish collected in the river were males; steelhead collected in 2000 consisted of 79.8% males (Table 3, Table 4).  

Table 3.  Coded-wire tag recoveries from release year 1999 during sampling for residual steelhead, Clearwater River and selected tributaries, 1999.  Two coded-wire tagged steelhead, which was released in 1998, were recovered during 1999.

Coded-wire tag recoveries, Release year 2000

Rearing system








Dworshak NFH
Clear Creek
South Fork Clearwater
Total
Number Released
Percent

Dworshak NFH







System I
33
0
1
34
61,294
0.06

System II
25
0
0
25
73,253
0.03

System III
7
5
2
14
70,941
0.02

Total
65
5
3
73



Number Released
130,773
20,041
54,674

205,488


Percent
0.05
0.02
<0.01




Table 4.  Coded-wire tag recoveries from release year 2000 during sampling for residual steelhead, Clearwater River and selected tributaries, 2000.  One coded-wire tagged steelhead, which was released in 1999, was recovered during 2000.

Coded-wire tag recoveries, Release year 2000

Rearing system








Dworshak NFH
Clear Creek
South Fork Clearwater
Total
Number Released
Percent

Dworshak NFH







System I
116
0
0
116
44,416
.27

System II
106
0
0
106
66,472
.16

System III
37
0
0
37
66,229
.06

Total
259
0
0
259



Number Released
177,117
22,330
0

199,447


Percent
.15
0.0
0.0




We also examined sexual maturity of sacrificed coded-wire tagged steelhead.  In 1999 we found 46.7% of the males to be sexually mature (precocious); 83.3% were precocious in 2000.  Steelhead were also checked for sexual maturity during PIT tagging prior to releases from Dworshak NFH.  Since PIT tagged fish were to be released only precocious males were detectable.  During our PIT tagging efforts in 2000, prior to releases, eleven percent of steelhead reared in fresh ambient river water were precocious males.  In re-use water we found 7.7% to be precocious males.  

Stomach contents of captured steelhead were analyzed to determine if piscivory on salmonids was occurring.  For each stomach, contents were placed into six categories:  aquatic insects, crustaceans, fishes, mollusks, and miscellaneous food items.  Insects were categorized to order.  Prey items such as other fishes were categorized to the lowest easily-identifiable taxa.  In 1999, 284 stomach samples were analyzed.  Three sculpin, 2 suckers, 5 sucker larval fishes, several unidentified non-salmonid fish eggs and 1 unidentified non-salmonid were found (Table 5).  In 2000, 224 stomach samples were analyzed.  One sculpin and 16 larval fishes were found.  We also found 33 unidentified fish eggs.

Table 5.—Food item, total number and total weight of stomach contents of juvenile steelhead sampled in the Clearwater River basin from Dworshak National Fish Hatchery and downstream, summer, 1999.  Some samples were collected in the tributaries.  Empty stomachs were excluded.

Food item
Total number
Total weight (g)
Number of fish 

containing this item
Percent of fish 

containing this item

Aquatic insects





   Ephemeroptera
1,305
4.21
167
58.8

   Diptera
3,555
7.30
176
62.0

   Plecoptera
159
0.98
38
13.4

   Odonata
13
3.48
8
2.8

   Trichoptera
3,841
23.27
219
77.1

   Coleoptera
123
2.07
42
14.8

   Lepidoptera
21
0.54
13
4.6

   Hemiptera
812
5.36
114
40.1

Terrestrial insects





   Megaloptera
4
0.50
4
1.4

   Orthoptera
3
0.33
3
1.1

   Hymenoptera
1,801
15.23
138
48.6

Crustaceans





   Isopoda
1
0.03
1
0.4

   Amphipoda
4
0.19
3
1.1

   Corophium
2
0.01
2
0.7

Cladocera
X
3.69
17
6.0

Decapoda (crayfish, parts)
8
0.31
8
2.8

Mollusca
46
1.97
14
4.9

Pisces 





   Nonsalmonid
1
0.12
1
0.4

   Larval fishes (suckers)
5
0.04
1
0.4

   Castomidae
2
0.01
2
0.7

   Cottidae
3
0.69
3
1.1

   Fish eggs
X
0.03
2
0.7

   Misc. fish flesh
X
0.24
3
1.1

Total
-
119.49
284
-

In our sampling efforts we have been able to obtain characteristic evidence of possible residual steelhead.  An additional 1,558 steelhead were PIT tagged and released (256 in 1999 and 1,302 in 2000) to monitor migration habits.  A small percentage of these fish were seen emigrating downstream.   In 1999, only three (1.2%) were later detected at a downstream facility.  All three of these fish were sampled early in the season (June 9, 10, and 17).  Of the 202 steelhead PIT tagged after July 1 (78.6% of our in-river sample) none were detected downstream.  The same results were apparent in 2000 as well.  A total of 363 (out of 1,302) steelhead were PIT tagged between April 10 and June 13.  Only 73 of these 363 steelhead (20.1%) were detected at a downstream facility.  An additional 939 fish were PIT tagged between June 14 and August 28; none of these steelhead were seen at any of the downstream facilities.   In summary, out of 1,558 PIT tagged steelhead in the North Fork and Clearwater Rivers, only 76 (4.9%) were observed emigrating out of the Clearwater basin in their year of release.  

Adaptive management implications

The over all goal of our project is to maximize efficiency of hatchery operations and minimize impacts on wild fish in the Clearwater basin.  In many years a high percentage of hatchery smolts released from Dworshak NFH never arrive at Lower Granite Dam.  It has been shown in other studies that non-migrating hatchery steelhead interact with wild A-run steelhead.  What is not known is the optimum size at release to minimize residualism.  Upon completion of our project we will be able to make recommendations on optimum size of release for steelhead, rearing strategies, and release timing.  We will also be able to determine if a relationship exists between in-river conditions (flow and temperature) to emigration success, residualism rate, and persistence of residual steelhead over time.  Data from our project will allow us to characterize unsuccessful smolts and successful smolts in order to modify hatchery rearing -practices and implement management actions.  

f. Proposal objectives, tasks and methods
Our objectives are to:

1.  Estimate emigration success of Dworshak National Fish Hatchery steelhead smolts, evaluated by size at release, release site, and rearing system.   

2.  Estimate number of unsuccessful smolts residing in the Clearwater Basin throughout the summer.  

3.  Describe hatchery-reared steelhead which are residualizing in the basin, by size, sex, sexual maturity, and relevant hatchery practices (e.g. release site, rearing system, release size, health history).  

Annual reports, summarizing emigration success, estimate of residualism rate throughout the summer, and characteristics of residualized steelhead, will be produced.  A final project report will summarize these data over the three-year period and include a fourth objective: 

4.  Determine if a relation exists between in-river conditions (flow and temperature) to emigration success, residualism rate, and persistence of residual steelhead over time.

The proposed study will test these null hypotheses:



Dworshak NFH B-run steelhead residualism rate is not related to hatchery practices such as size at release, release site, or rearing system;



Steelhead residualism in the Clearwater River is not related to sex or maturity; and



Dworshak NFH B-run steelhead residualism rate is not related to mainstem Clearwater River or tributary discharge or temperature during the migration period.

Critical assumptions.—Coded-wire tagged steelhead do not perform differently than non-coded-wire tagged steelhead.  PIT tagging steelhead does not affect their behavior or performance.  Electrofishing will yield adequate recaptures for a Jolly-Seber estimate.  However, if this assumption is not met each year, we will still have valuable trend data.
Sampling.—Sampling and data collection will be conducted on four levels: at the hatchery prior to steelhead releases, in the mainstem Clearwater River beginning just prior to hatchery releases and continuing throughout the summer (April through August), in tributaries downstream of release sites beginning just prior to hatchery releases and continuing until stream water temperatures increase beyond safe salmonid handling conditions (likely April through June), and at dams with juvenile detection facilities (Lower Granite, Little Goose, Lower Monumental, McNary, John Day, and Bonneville).  Emigration  of subsampled fish will be monitored through the PTAGIS database information system.  Field sampling will be conducted bi-weekly and no sampling will be done during hatchery releases or the following week.

Approximately 4,000 steelhead, stratified by size at release, release site, and rearing system, will be sampled at the hatchery.  Each strata will contain 2 to 3 raceways for replication and within each raceway, 300 representative steelhead will be sampled.  Sample sizes were determined by the size variation existing within ponds.  Each steelhead will be PIT tagged.  Length will be measured on all steelhead and weight will be measured on a subsample of these steelhead.  Precociousness will be noted.  We expect very few of these fish will be resampled in the mainstem or tributary sampling.  They will, however, provide excellent information on emigration success and timing based on the stratified factors as they emigrate downstream.

Electrofishing will be employed to sample steelhead on the mainstem Clearwater River.  Approximately 10% of all hatchery-released steelhead receive coded-wire tags.  Steelhead collected which are coded-wire tagged will be sacrificed to determine hatchery rearing container, sex, and maturity level.  Stomach contents will be examined to determine piscivory.  Length data will also be obtained from these fish.  Based on sampling results by Cochnauer (1995, 1996), we expect to capture between 100 and 300 coded-wire tagged steelhead each season.  These fish will provide detailed data on rearing system, egg take, fish health treatments, release site, and target release size.  

Although we expect the majority of residuals in this stretch of river will have originated from Dworshak NFH, it is possible some could have originated from Clearwater Fish Hatchery.  Clearwater Fish Hatchery annually releases steelhead into headwater areas of the Clearwater River.  We expect residuals from these releases to be farther upstream and not sampled significantly in this study.  Approximately 10% of these steelhead are also coded-wire tagged and by sacrificing all coded-wire tagged steelhead, we will be able to determine the percent of residuals from each hatchery.

All steelhead captured without a coded-wire tag will be measured for length and precociousness and checked for a PIT tag.  Those not already PIT tagged will be PIT tagged.  All of these steelhead will be released.  Recaptured steelhead will provide population and growth data for those fish residing in the mainstem.

Tributaries will also be sampled using electrofishing.  Steelhead captured in the tributaries will be handled the same as those captured in the mainstem.  We expect to capture an additional 30 to 50 coded-wire tagged steelhead during tributary sampling.  If time permits, range of residuals up tributaries will be documented.

Snorkeling may be used at selected sites to verify electrofishing distribution data.

Analysis.—Chi-square tests will be used to test emigration success and residualism rate of hatchery steelhead based on rearing system, size at release, and release site.  Growth rates of wild, residual, and emigrating steelhead will be compared using ANOVA.  Descriptive characteristics of residuals will include sex, maturity, and piscivory.

The open population Jolly-Seber method will be used to estimate the number of residuals in the lower Clearwater River.

In-river conditions, including flow and temperature in the Clearwater River, will be correlated with residual rates and emigration success based on the stratifying factors over the three-year period.

Expected results.—We expect to determine if hatchery practices such as size at release, release site, and rearing system can be modified to reduce the number of residuals produced and improve emigration success.  We expect to determine whether the majority of hatchery steelhead not successfully emigrating are residing in the Clearwater Basin or simply not surviving their release to the wild.  We also expect to determine characteristics (sex, length, maturity, or pertinent hatchery practices) which tend to be exhibited by hatchery steelhead which residualize.

g. Facilities and equipment
The Idaho Fishery Resource Office is a very well equipped field office for the U.S. Fish and Wildlife Service.  We have adequate personnel, office support, computers, PIT-tagging and reading equipment and facilities, field sampling gear (including back-pack shockers, snorkel equipment, trucks, and a state-of-the-art electrofishing boat.
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Principle Investigator:
Micheal P. Faler  Supervisory Fishery Biologist, GS-12

Project duties:

Oversee all aspects of the project including field data collection, PIT tagging of steelhead, data analysis and reporting data and findings.

Qualifications:           18 years of field experience in fisheries biology/management, in the Columbia River Basin

*Micheal P. Faler,  U.S. Fish and Wildlife Service, P.O. Box, Ahsahka, Idaho  84520 - (208) 476-7242, FAX (208) 476-7228.

EDUCATION
Master of Science—South Dakota State University
1988


Major:
Fisheries Sciences
Brookings, South Dakota

Bachelor of Science—Western Kentucky University
1981


Major:
Biology

Minor:
     Chemistry
Bowling Green, Kentucky

EMPLOYMENT
Supervisory Fishery Biologist
1996-Present
U.S. Fish and Wildlife Service
Ahsahka, Idaho
First line supervisor of five biologists and two biological technicians.  Primary investigator for BPA project # 199901800 (Characterize and Quantify Residual Steelhead in the Clearwater River, Idaho).  Oversee all aspects of the project, and participate in field sampling activities.  Assist with redd surveys, juvenile enumeration, and spawning and rearing activities associated with spring chinook salmon studies in the Clearwater River, Idaho.  Participated in the technical advisory team for bull trout recovery the Clearwater Basin as established for implementation of Idaho’s (Governor Batt’s) bull trout conservation plan.  Primary investigator in the preparation of the status, distribution, and threat analysis of bull trout in the Snake River Basin, as part of the 1997 ESA listing team and development of the final rule.  Contributor in the development of the FCRPS Biological Opinion for Bull Trout in the Snake River Basin.  USFWS Regional representative for the CBFWA Resident Fish Managers group.

Fishery Biologist
1994-1996
U.S. Forest Service
Vancouver, Washington
Provided program oversight and development to habitat inventory, evaluation, and restoration projects.  Provided technical assistance to biologists in the development of smolt production estimates.  Initiated and coordinated steelhead recovery efforts in the Wind River, Washington, and was primary investigator of a bull trout radio-tracking study in the Lewis River, Washington. 

Fishery Biologist
1988-1994
U.S. Forest Service
Carson, Washington
South Zone program manager for fisheries and hydrology resources on the Gifford Pinchot National Forest.  I directly supervised the activities of 2 biologists, 1 hydrologist, and 1 technician.  Worked cooperatively with other agencies and private parties in developing habitat evaluation and restoration projects for fisheries and aquatic resources.  Participated in and supervised participation in several interdisciplinary teams established to prepare NEPA documents for evaluating the environmental effects of proposed actions on Federal Lands.   

Fishery Biologist
1986-1988
U.S. Fish and Wildlife Service
Vancouver, Washington
Supervised two biologists and a laborer in an off-site pen rearing program of upriver bright fall chinook salmon in Columbia River backwaters.

Fishery Biologist
1983-1986
U.S. Fish and Wildlife Service-Research
Cook, Washington
Primary investigator in a radio-tracking study of walleye and northern squawfish in the John Day Pool.  The project was part of a predation study on juvenile salmonids, and was used to help determine seasonal “closure” of population segments for the enumeration of predators in the reservoir and tailrace.

EXPERTISE—I have worked over seventeen years as both a research and management fishery biologist in the Columbia River Basin.  The primary emphasis has been in chinook salmon, steelhead, and bull trout migratory behavior (adult and juvenile), habitat use, and limiting factors.  I have broad knowledge and expertise in data management and writing skills, in addition to certifications in open water SCUBA diving and electrofishing through the Fisheries Academy. 

SELECTED REPORTS

Faler, M.P.  1995.  An Evaluation Using a Mark-Recapture Population Estimator as a Monitoring Tool for an Adfluvial Bull Trout Population.  Aqua-Talk (R-6 Fish Habitat Relationship Technical Bulletin), Number 9, August, 1995.

Faler, M.P. and T.B. Bair.  1991.  Migration and Distribution of Adfluvial Bull Trout in Swift Reservoir, North Fork Lewis River and Tributaries.  1991 Challenge Cost Share Report, USDA-Forest Service, Carson, WA.

Faler, M.P., L.M. Miller and K.I. Welke.  1988.  Effects of Variation in Flow on Distributions of Northern Squawfish in the Columbia River below McNary Dam.  North American Journal of Fisheries Management, 8:30-35, 1988.

Chris A. Larsen

EDUCATION

Bachelor of Science-University of Idaho






   1996


Major:  Fisheries Resource Management



          MOSCOW, IDAHO

EMPLOYMENT

Fisheries Biologist







    1997-Present

U.S. Fish and Wildlife Service





        AHSAHKA, IDAHO

Responsible for investigating hatchery/wild interactions of steelhead in the Clearwater Basin.  Responsible for all field data collection, ensure proper PIT tagging of steelhead, analyze and report data and findings.  Duties include operation and maintenance of electrofishing boat, scheduling of field crews, and data collection schedules, coded-wire tag analysis and stomach analysis.  I assist Dworshak National Fish Hatchery in spawning of adult spring Chinook salmon, and summer steelhead.  I assist other project leaders in conduction of snorkel surveys, radio telemetry, PIT tagging, beach seining, spawning ground surveys, deep water redd searches, radio tagging of adult fall chinook salmon.

Fisheries Technician







      1994-1996
University of Idaho






        MOSCOW, IDAHO

I assisted graduate students in collection of field data for their thesis.  Duties included beach seining, electrofishing, gill netting, and using set lines and crawfish traps.  Laboratory duties included stomach analysis of small mouth bass, and northern pike minnow.  Other duties included boat and sampling equipment maintenance.

Certifications

I have completed the following certifications courses:

-Motorboat Operators Certification-U.S. Department of the Interior, 2000

-Electrofishing Theory Certification, U.S. Fish and Wildlife Service, 1997

-Advanced Excel for the Power User, Certification of Continuing Education
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