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a. Abstract 
The goal of the project is to provide credible scientific information to the protection and recovery efforts for threatened stocks of bull trout in the Columbia River Basins.  Responding to needs identified in the NWPPC Fish and Wildlife Program and Willamette Subbasin summary, the USFWS Bull Trout Recovery Plans and Biological Opinion, and the Oregon Plan for Salmon and Watersheds we propose 1) an experiment to test methods for the reintroduction of bull trout into historic habitats, and 2) a Tier 2 monitoring effort designed to supplement the ODFW statewide bull trout monitoring program.  Many of the USFWS recovery plans for the Oregon bull trout recovery units include re-introduction as a significant restoration strategy, however, information regarding effective protocol is severely limited and unavailable. Our study design compares variables of abundance, distribution, and growth between groups of bull trout introduced into historic habitats as fry and as hatchery reared yearlings.  Results of this study will help develop successful and low risk bull trout re-introduction programs in Oregon and throughout the distribution of bull trout, including Washington, Montana, Idaho and Canada. In addition, a coordinated approach to the monitoring and evaluation of status and trends in bull trout populations is needed to support restoration in the Oregon portion of the Lower Columbia Province.  Our monitoring approach applies a rigorous, Tier-2 sampling design to address key monitoring issues.  This effort is designed to continue past monitoring activities and to support collaborative work proposed in other provinces.  Information obtained on the project will provide real-time data to guide restoration and adaptive management in the region.

b. Technical and/or scientific background
Populations of bull trout from the Columbia and Klamath River basin were listed as threatened by the U.S. Fish and Wildlife Service under the Endangered Species Act (Office of the Federal Register 63[June 10, 1998]: 31647).  It is estimated that bull trout occupy only 36% of their former range south of the Canadian border.  In the Oregon portion of the Lower Columbia province bull trout historically occupied the Clackamas, Santiam, McKenzie, and Middle Fork Willamette sub-basins.  Bull trout are now thought to be extirpated from all areas west of the Oregon Cascades except for three populations in the McKenzie sub-basin (Ratliff and Howell 1992, Buchanan et al. 1997). Of the three, two are considered at a ‘high risk’ of extinction.

Bull trout stocks in western Oregon have been impacted by a variety of factors.  Migration barriers, including those from hydroelectric development on the McKenzie, Santiam and Willamette Rivers, have limited access to spawning and rearing habitats, minimized genetic exchange among populations, and altered their prey base.  As a result bull trout populations are extremely fragmented and isolated.  Harvest pressure, interactions with non-native species and habitat degradation also played a significant role in the decline of bull trout populations.  Extensive timber mangement and road building practices damaged spawning and rearing habitat and prevented access to suitable habitat.  In addition, bull trout in the Middle Fork Willamette were extirpated in 1960 by a rotenone poisoning project designed to remove undesired fish above Hills Creek Dam.  In light of these factors, past and current efforts to protect and restore existing bull trout populations have focused on habitat restoration, revision of angling regulations, and re-introduction of bull trout to historic habitats.

Re-introduction efforts have been identified as a critical need for bull trout recovery in Oregon.  Many of the recovery plans for the Oregon bull trout recovery units include re-introduction as an important restoration strategy (Mary Hanson, ODFW, personal communication) and one likely to be implemented.  In order to minimize risk to the translocated fish such efforts require an effective protocol.  The American Fisheries Society has developed guidelines for introductions of endangered and threatened fish that establish standardized procedures for selecting introduction sites, conducting the introduction and follow-up actions (Williams et al. 1988).  These protocol are critical and necessary but are intended to address all and any fish species.  Guidelines specific to salmonids may be adapted from a study of translocation efforts of Greenback cutthroat trout (Oncorhynchus clarki stomias) in Colorado.  Twenty-three of 37 translocations of Greenback cutthroat trout failed due to invasions of non-native trout (48%), unsuitable habitat (43%) or other factors (9%).  The successful translocations were in systems of at least 2 ha of habitat that had previously supported reproducing trout populations (Harig et al. 2000).

Little is known regarding factors that influence re-introductions of bull trout specifically.  The only known bull trout introductions in Oregon occurred on this project in Sweetwater Creek (1993-99), Olallie Creek (1994-97) and Middle Fork Willamette River (1997-2002).  In all three instances bull trout were removed from Anderson Creek, the most productive population on the McKenzie, as fry and immediately transferred to introduction sites on their respective streams.  Sites were selected for the presence of potential spawning and rearing habitat.  Follow-up monitoring surveys found spawning size adults in Sweetwater and Olallie Creek and juvenile bull trout at all release sites in the Middle Fork Willamette (Taylor and Reasoner 2000, Ziller and Taylor 2000).  Unfortunately results of the Sweetwater and Olallie Creek transfers were confounded by the simultaneous removal of passage barriers.  Because the introduced individuals were not marked it is unknown whether returning adults were introduced fish or those straying from nearby populations.  Thus the success of these introduction efforts is yet to be determined.  Based on these results, we find it critical to further investigate factors influencing re-introduction success and other methodologies in a rigorous and experimental context.    

Bull trout re-introduction efforts in the basin are viable, practical and necessary in locations where many of the factors historically suppressing bull trout populations are minimal or no longer present.  In the Middle Fork Willamette River potential habitat suitable for bull trout spawning and rearing remains in spring-fed tributaries above Hills Creek Dam (Rigdon Ranger District 1996).  Angling regulations were modified in 1997 only to allow the use of artificial flies and lures, and limit take to hatchery trout.  In addition many habitat deficiencies have been addressed by various projects designed to improve instream habitat, fish passage, and overall watershed health.  Even though bull trout were present historically in the Middle Fork Willamette and anglers occasionally have reported bull trout capture, thorough electrofishing and snorkel surveys have not detected bull trout presence.  Thus the only way to preserve the genetic material that may remain in the Middle Fork Willamette is to introduce bull trout from another closely related population in a nearby stream (Spruell, personal communication).  The Middle Fork Willamette working group believes bull trout will not continue to persist in the sub-basin without deliberate rehabilitation efforts.

One of the objectives of this proposal is to evaluate methods and protocol for bull trout re-introductions that will provide resource managers with information to establish successful re-introduction programs in other systems.  We propose an experiment comparing the success of re-introducing bull trout as fry to that of yearling fish.  Because the overwinter survival of young-of-the-year char is extremely low (Hunt 1969) the speed and success of recovery may be greater and subject to less risk if bull trout are collected as fry, reared in a hatchery, and released as yearlings.  However, the influence of the hatchery environment on bull trout survival after re-introduction may cancel out the added benefit of hatchery rearing.  For the proposed experiment the donor population will be bull trout in Anderson Creek.  Less than 20% of out-migrating fry will be removed and 50% of these will be directly outplanted into the Middle Fork Willamette River habitats identified in a suitability and feasibility study conducted in the first year of funding.  The remaining 50% of the removed fry will be reared at Marion Forks hatchery for one year and introduced as yearlings.  The distribution, abundance, and growth of both experimental groups will be monitored and compared throughout the study.  

This study also proposes a Tier-2 level, monitoring and evaluation program for bull trout in the Oregon portion of the Lower Columbia Province.  This proposed structure, adapted from the strategies and techniques incorporated into the Oregon Plan for Salmon and Watersheds (Nicholas, 1997), will enhance the rigorousness of ongoing work and be a coordinated approach within Lower Columbia Province.  There is nearly universal support in the scientific and regulatory community regarding the critical role of monitoring to assure accountability, adaptive learning, and the credibility of recovery efforts for native salmonids and the watersheds that support them.  When the Oregon Plan for Salmon and Watersheds was developed for coastal watersheds, monitoring was one of the four primary elements of the Plan.  The conceptual framework and the programs that support the Oregon Plan Monitoring Program were critically reviewed and strongly supported by State, Federal, Tribal and Non-Governmental experts, along with the State of Oregon’s Independent Multidisciplinary Scientific Team prior to implementation.  The Plan received high marks for the comprehensive, integrated, and coordinated approach the State has taken to monitoring the effectiveness of the Oregon Plan.  While this program was developed for coastal watersheds, it is a model that should prove useful to bull trout recovery efforts in the Columbia River Basin.

The primary goal of this portion of this proposal is to provide a rigorous monitoring program for abundance, status and trend estimates of bull trout within the Willamette River subbasin.  Along with traditional spawning ground surveys, we propose to systematically survey areas outside traditional spawner reaches to cover potential spawning areas and implement Tier-2 level monitoring program.  This monitoring would support evaluations of numerous projects in this subbasin (i.e. re-introductions and other habitat-related projects) as well as recovery planning.

c. Rationale and significance to Regional Programs
Various measures directed under the Columbia River Basin Fish and Wildlife Program (Program) (Northwest Power Planning Council 1994; Northwest Power Planning Council 2000) address bull trout biology and management.  An overall objective of the Program is to achieve a Columbia River ecosystem that sustains an abundant, productive and diverse community of fish.  The Program calls for action on recovery issues identified by the Endangered Species Act as well as mitigation for losses of the numbers and diversity of native fishes, such as bull trout, as a result of the operation of the dams in the Federal Columbia River Power System (FCRPS).  The Program requires a complete assessment of fish populations and directs that the purpose of research is to resolve key uncertainties.  In addition, the Northwest Power Act allows off-site mitigation for fish populations affected by the power system. The Program seeks habitat improvements outside the immediate hydropower system as a means of off-setting some of the impacts of the hydropower system on native fish.  The bull trout re-introduction and monitoring objectives and goals outlined in this proposal directly address all of the afore mentioned aspects of the Program.  More explicitly this proposal addresses specific measures identified in the Program (Northwest Power Planning Council 1994).  Measure 2.2A emphasizes work on native species in native habitat.  Measure 3.2C.1 focuses on research that identifies key uncertainties that are most critical to the achievement of program goals.  Measure 10.1 specifies the recovery and preservation of the health of native resident fish and measure 10.1A.1 is specific to the need for assessments and monitoring of resident fish populations.  Measure 10.2B.1 calls for the development of a plan to assist in conserving the genetic diversity of resident fish.  Measure 10.2C.1 is associated with habitat improvement of resident fish.  Measure 10.5 specifically addresses bull trout mitigation and measure 10.5A.1 focuses on bull trout populations and habitat in the Middle Fork Willamette and McKenzie River systems and habitat improvements to benefit bull trout.

The Columbia River Basin Fish and Wildlife Program calls for research, monitoring, and evaluation of biological and environmental conditions at the scale of provinces and subbasins (NWPPC 2000).  The Willamette River subbasin summary (Bastasch 2001) this proposal addresses emphasizes bull trout as a key species and indicates bull trout populations have been impacted by the construction and operation of the multi-purpose reservoirs in the Willamette River Subbasin which support the FCRPS. The subbasin summary outlined the goals of various agencies with management responsibilities in the subbasin.  In general, these goals include the protection and restoration of species and habitat damaged as a result of the operation of the Willamette Project hydro power system, and  the coordinated and integrated management using an ecosystem based approach.  Goals and objectives specific to bull trout needs were identified according to ODFW’s draft Willamette River Basin Operation Plan.  Significant of these needs are to 1) protect and recover existing fish populations and 2) restore populations of the fish in habitats from which they have extirpated. Relative to this proposal action 4.3.13 of the ODFW Willamette River Basin Operation Plan identifies the need for the reintroduction of bull trout in the Middle Fork Willamette River, Santiam River and Clackamas River Basins.  The purpose of the re-introduction study included in this proposal is to establish effective protocol necessary to carry out bull trout re-introductions in these subbasins and, ultimately, throughout their distribution.  

The ‘habitat needs’ section of the Willamette River subbasin summary also requests a framework for the coordination and integration of monitoring efforts, increased monitoring of the status and trends in anadromous and resident fish populations and habitats, and a process to prioritize how and where restoration and protection efforts are to be focused.  The proposed monitoring program will provide a framework for improved coordination and integration of monitoring efforts.  ODFW will monitor and evaluate the status and trends in bull trout populations at the Province and subbasin scales.  The purpose of the monitoring and evaluation program is to assure that the effects of actions taken under subbasin plans are measured, that these measurements are analyzed so that we have better knowledge of the effects of the action, and that this improved knowledge is used to choose future actions.  

Recently the federal government published Biological Opinions (Opinions) on the operation of FCRPS (NMFS 2000; USFWS 2000).  The Opinions indicate that the three subpopulations of bull trout in the Willamette River subbasin are impacted by the construction and operation of the multi-purpose reservoirs of the Willamette Project Dams (USFWS 2000).  The Opinions not only discuss the need for a better understanding of the population structure and movement of bull trout, but also address the necessity of adequate monitoring and evaluation and off-site mitigation for populations of fish affected by the FCRPS, which would include bull trout.  Specifically, this proposal addresses RPA action 180, develop and implement a hierarchical monitoring program, for bull trout.  Objective four of this proposal funds the Lower Columbia Province portion of the statewide bull trout population monitoring program.  In addition, this proposal addresses RPA action 193, investigate state-of-the-art, novel fish detection techniques for use in long-term research, monitoring and evaluation efforts by continuing to use a Vaki Riverwatcher electronic fish counter to monitor movements of bull trout in and out of tributaries used for spawning.   

In June of 1998 the USFWS listed bull trout under the Endangered Species Act (ESA) as a threatened species.  The USFWS and ODFW are currently drafting a bull trout recovery plan with the assistance of 23 recovery unit teams, including the Willamette Recovery Unit team.  The team, which consists of representatives from state, federal, industry and conservation groups, has determined the overall recovery goal is to ensure the long-term persistence of self-sustaining complex interacting groups of bull trout distributed across their historic range (Mary Hanson, ODFW, personal communication).  Objectives toward this goal that are addressed by this proposal are 1) to re-establish previously occupied habitats in the Middle for Willamette River, Clackamas river and Santiam river, 2) to maintain stable or increasing trends in abundance including current and re-established populations, 3) to conserve genetically diverse populations of bull trout, 4) to reconnect populations in upper Willamette Core Area, and 5) to develop a standardized monitoring program to assess the effectiveness of recovery efforts affecting bull trout and their habitats.  

Under the Oregon Plan (Coastal Salmon Restoration Initiative, Steelhead Supplement, Executive Order No. EO 99-01) monitoring is one of the four essential elements to implement the plan.  This monitoring proposal for the Lower Columbia province is consistent and complimentary to the program ODFW has implemented in coastal watersheds.  This proposal also supports the implementation of the Oregon Plan statewide for all salmonids at-risk throughout the state.  In addition, the ODEQ is proposing water quality and biotic condition monitoring to BPA in a separate proposal that will integrate with ODFW’s Fish and Habitat Monitoring in a similar manner as on-going cooperative monitoring in coastal watersheds.

The project we are proposing is significant because it begins to establish reliable procedures for the re-introduction of bull trout into historic habitats and methods to efficiently and effectively monitor population status and trends. This project focuses on information that is critical to the CRFWMP’s goals and objectives, subbasin plans and ESA issues.  Results from this project will provide guidance and knowledge for re-introduction of bull trout in the future and throughout their distribution. Information gathered will help fisheries managers assess the appropriateness and potential success of reintroduction efforts, and prioritize resources to enable the restoration and recovery. If this information is applied properly, the expected overall outcome is the establishment of historic populations throughout the Willamette basin and potentially throughout the distribution of bull trout.  These data will be incorporated in current recovery plans and new data will help refine those plans.  Knowledge of bull trout biology in the Willamette River Subbasin was limited at the start of this project, and work to date has considerably enhanced that knowledge.  Our efforts have identified, and will continue to uncover other critical areas that need further investigations.  

d. Relationships to other projects 
The project we are proposing focuses on the evaluation of methods for the re-introduction of bull trout and basin wide monitoring of bull trout populations.  The work we are proposing is a direct extension of the bull trout work we have previously conducted and are currently conducting in the Oregon portion of the Lower Columbia Province (see ODFW 1997a, 1998, Taylor and Reasoner 2000).  This work is also related to numerous other projects that are in progress both in the Willamette and Columbia river basins.  Direct and indirect relationships exist between the work we are proposing and that being done by others (including BPA-funded projects) and the work is typically supportive of, complementary to, or collaborative with the other work.

Since bull trout are listed under the Endangered Species Act as threatened, federal law requires that the USFWS develop a plan to recover bull trout.  Our project has and will continue to collaborate with the Willamette bull trout recovery team designated to develop this recovery plan.  Information from our research will feed directly into recovery planning efforts and the ultimate measures in the recovery plan.  The work we are proposing directly relates to recovery efforts.

The Oregon Plan for Salmon and Watersheds (OPSW) is a community-based, bottom-up effort to identify, conserve, and help restore crucial elements of natural ecosystems that support fish, wildlife, and people.  One of the four major components of the OPSW is monitoring activities for assessment purposes.  The governor of the state of Oregon has issued an executive order requiring the OPSW to be a statewide effort.  Our project will collaborate directly with the OPSW and provide information that applies specifically towards the mission of the OPSW.  The work we are proposing is directly supportive of OPSW efforts.

A coordinated approach to assessment and monitoring of bull trout populations and their habitats is needed to support restoration and recovery efforts in the Columbia Basin.  Currently, independent research projects and some monitoring activities are conducted various state and federal agencies, tribes, and to some extent by watershed councils or landowners, but there is no overall framework for coordination of efforts or for interpretation and synthesis of results.  We propose that the structure and methods employed by the Oregon Plan for Salmon and Watersheds (OPSW) Monitoring Program be extended to Oregon’s portion of the Columbia Basin.  A consistent and coordinated approach to monitoring and evaluation is a cornerstone of the NWPPC Fish and Wildlife Program and the OPSW.  The proposed project would be responsible for the bull trout component of this work.  These efforts will create better understanding of the factors that influence survival rates and can be used adaptively to modify management of restoration efforts.

The work we are proposing is related to other ongoing efforts in the Lower Columbia Province.  These include BPA-funded projects 199206800 and 199405400 and non-BPA funded projects such as the Cougar Water Temperature Control Project (ODFW/USACE) and others listed below. The relationship to these projects ranges from sharing resources and expertise, to data collection and information sharing which supports monitoring and evaluations of various projects, to specific collaboration between projects.  

- Investigate re-establishing anadromous fish populations above man-made barriers (BPA# proposed):   This proposed project will determine the long term feasibility of releasing chinook salmon into waters inhabited by bull trout and will allow ODFW the needed data on costs, benefits and long term sustainability of the program. The McKenzie/Willamette Bull Trout Population and Habitat Surveys (BPA# 199405300) project was originally funded in 1994 to monitor the bull trout populations in the McKenzie and Middle Fork Willamette basins, determine habitat requirements and limiting factors, and to rehabilitate extirpated populations.  This project has been very successful at increasing bull trout populations in the upper Willamette Basin.  As part of this project, ODFW initiated the release of adult salmon into watersheds containing bull trout above high dams to provide an additional food source for sub-adult and adult bull trout.  Bull trout are piscivorous and were historically found in areas of high juvenile salmon concentrations.  The predator/prey relationship between bull trout and chinook salmon can be maintained and enhanced with these two projects.

- Willamette Basin Habitat Mitigation, Wildlife Diversity Program BPA# 199206800: This project seeks to mitigate for lost fish and wildlife habitat in the Willamette Basin.  Bull trout from the proposed project will have opportunities to utilize these acquired habitats.

- Cougar Water Temperature Control Project, Fisheries Monitoring:  Monitoring work being conducted under this project will add additional data to the proposed project with no additional cost.

- South Willamette Watershed District, Natural Production and Fish Management Program: The proposed project is consistent with District objectives and Oregon Administrative Rules regarding the management of bull trout in the upper Willamette Basin.

- Northwest Region Fish Research, Willamette Spring Chinook Studies: The proposed project will be closely coordinated with ongoing Willamette Spring Chinook research currently being conducted downstream of the USACE dams on the upper Willamette Basin.

- McKenzie Watershed Council: Information collected throughout the project’s history has been provided to this body of advisors to watershed health.  Bull trout population viability is a key component of the Council’s action plan.

- Other projects:  

Over the past eight years, this BPA sponsored project (#199405300) has coordinated at least 19 different entities who have participated in fieldwork, planning, plan review, and financial aid aspects of bull trout research, restoration, and management in the basin (Table 1).  

Table 1.  Partners working to attain long term sustainability of bull trout populations in the Upper Willamette Basin, Oregon during 1994 to 2001.

	Partner
	Relationship
	
	Partner
	Relationship

	Bonneville Power Administration


	Pln, Rev, Fin
	
	Weyerhaeuser Company
	Per, Rev

	Willamette National Forest


	Per, Pln, Fin
	
	Bureau of Land Management
	Per, Rev

	US Fish and Wildlife Service


	Pln, Rev, Fin
	
	Native Fish Society
	Rev

	Eugene Water and Electric Board


	Pln, Fin
	
	McKenzie Watershed Council
	Pln

	Oregon Department of Transportation
	Fin
	
	Saturday Academy (Apprenticeships in Science and Engineering)


	Per, Fin

	Oregon State Police
	Per
	
	Oregon Chapter American Fisheries Society


	Rev

	Oregon Council Federation of Flyfishers
	Per, Pln, Rev, Fin
	
	Salvelinus confluentus Curiosity Society


	Per, Rev

	McKenzie Flyfishers


	Per
	
	US Army Corps of Engineers
	Per, Pln

	National Fish and Wildlife Foundation (Bring Back the Natives Program)


	Fin
	
	Oregon Department of Fish and Wildlife
	Per, Pln, Rev, Fin

	Trout Unlimited
	Pln, Fin
	
	
	


Pln = Planning; Per = Personnel; Rev = Review; Fin = Financial

e. Project history (for ongoing projects) 

As a result of this project we have completed annual reports for work conducted in1994 (ODFW 1994) 1995 (ODFW 1995), 1996 (ODFW 1996), 1997 (ODFW 1997a), 1998 (Taylor and Reasoner 1998), 1999 (Taylor and Reasoner 2000) and 2000 (Taylor 2001).  Results and reports from this project have been provided to biologists through out the region and the information has been used to help guide and evaluate management decisions.  For example, results from this project have been used to help assess the status of bull trout, specifically in Oregon (Buchanan 1997).  This information was included by the USFWS in the decision to list bull trout as threatened.  As a second example, results gathered on this project allowed us to evaluate changes in fish management practices on the South Fork McKenzie River.  Anglers were restricted to using artificial flies and lures and must release all trout unharmed.  In addition, we discontinued releasing hatchery-reared rainbow trout into the South Fork McKenzie in 1997. Since that time, we have observed a sharp decrease in the number of anglers using this river.  These changes in fish management practices are directly correlated with increased redd counts in the South Fork McKenzie Basin between 1999 and 2001 as identified by the results from this project.  

Specific to the reintroduction efforts for bull trout, we have reintroduced bull trout into two creeks in the McKenzie Basin, Olallie and Sweetwater Creek and springs in the Middle Fork Willamette River.  The removal of a passage barrier under highway 126 in both Olallie and Sweetwater Creeks made the reintroduction of bull trout both reasonable and feasible. A portion of the bull trout fry captured in the screw trap at Anderson Creek were transferred into Sweetwater Creek from 1993 through 1999 and into Olallie Creek in 1995 and 1996 (Table 2).  In 1997, we implemented a plan to restore a bull trout population to the Middle Fork Willamette (ODFW 1997b). Between 1997 and 2001 a total of 7,899 young of the year bull trout from Anderson Creek were released into seven sites in the Middle Fork Willamette Basin (Table 1). Monitoring of bull trout reintroduced to the Middle Fork Willamette revealed juveniles in all release locations that received more than 50 fish. In June 2000, we conducted a census in Iko Springs, a key release site, and observed 67 juvenile bull trout in three age classes. Monitoring of juvenile bull trout released into the Middle Fork Basin has documented similar life history characteristics to those of their natal stream.  Bull trout in the mainstem McKenzie population exhibit a strong downriver migratory characteristic that provides them opportunity to rear to adults in larger waters. This information and protocol has direct implications in determining appropriate reintroduction methodology and criteria in other systems.

Table 2.  Number of bull trout fry transferred from Anderson Creek to 

Sweetwater Creek, Olallie Creek, and the Middle Fork Willamette, 1993-99.

	
	Number of fry transferred

	Year
	Sweetwater Cr.
	Olallie Cr.
	MF Willamette

	1993
	308
	0
	0

	1994
	507
	245
	0

	1995
	589
	313
	0

	1996
	894
	0
	0

	1997
	1,193
	112
	178

	1998
	1,889
	0
	1,497

	1999
	997
	0
	1,978

	2000
	0
	0
	2,788

	2001
	0
	0
	1,458

	Totals:
	6,377
	670
	7,899


Specific to monitoring of the distribution, movement and abundance, we have used a combination of methods to assess the status and life history characteristics of bull trout in the McKenzie River Basin.  These methods primarily include 1) operating a screw trap on Anderson Creek, 2) conducting spawning surveys, 3) conducting snorkel surveys in the McKenzie and South Fork McKenzie rivers, 4) operating two Vaki Riverwatcher electronic fish counters, and  5) using radio telemetry in the McKenzie and South Fork McKenzie Rivers.  For details regarding these methods refer to the annual reports and technical papers (ODFW 1994, 1995, 1996, 1997, 1998, Taylor and Reasoner 2000, Ziller and Taylor 2000, Taylor 2001). This combination of activities has allowed us to address the specific questions pertaining to each of the three McKenzie River populations: McKenzie River, South Fork McKenzie and Trail Bridge.  Much of this data serves as a baseline information for ongoing monitoring efforts in the McKenzie River Basin and will provide a comparative figure to further evaluate restoration activities and management changes in the future.  

For the McKenzie Basin we documented bull trout in 170km of streams but only observed spawning activity in 5.8 km of Anderson and Olallie Creeks. Between 1994 and 1996, the number of fry captured in the Anderson Creek screw trap averaged 1,893.  This average increased to 7,283 between 1997 and 2000.  If the trap ran continuously the estimated capture ranged from 5,308 in 1994 to 23,153 in 1998.  We estimated the population size of juvenile (age 1 to 2+) bull trout rearing in Anderson Creek, and observed 106 bull trout in 60 habitat units.  The observed density of juvenile bull trout was highest in pockets (9.7/100m2) and lowest in fast water units (0.8/100m2). During 1994 through 1999, the maximum daily counts of bull trout in mainstem McKenzie River standard pools ranged from 15 to 36 fish.  We discontinued these counts after 1999 because these data were highly variable and trends were inconsistent with redd counts in the basin. Bull trout monitored with radio telemetry equipment, began to move upstream from the over-wintering sites in late spring and early summer and entered Anderson Creek in late August or early September.  They remained in Anderson Creek for approximately one month and then quickly returned to over-wintering sites lower in the river.  Several bull trout returned to the same over-winter sites each year. The electronic fish counter in Anderson Creek recorded 249 bull trout (18-81 cm) passing upstream and 214 downstream.  Peak migration of bull trout through the fish counter during 1999 occurred during the middle of September.  Spawning surveys in Anderson Creek have averaged 80 redds per year since 1995 (Table 8). The density of redds in Anderson Creek (29.6/km) is among the highest reported in the state (Buchanan et al. 1997). We calculated a ratio of 3.7 bull trout per redd in Anderson Creek in 1999.  This ratio is similar to those reported for streams in the Metolius Basin (Ratliff et al 1996). Spawning timing was similar from 1995-99 and generally peaked in the third week of September. The stable redd counts and high density may indicate spawning habitat is fully utilized and increased production in Anderson Creek is not possible.   Bull trout commenced spawning in Olallie Creek within one month of the installation of the fish passage culvert. From 1995 through 2000, redd counts on Olallie Creek ranged from six to ten (Table 3). Progeny from the first spawning in 1995 will be maturing in 2000 and 2001.  Provided juvenile survival was good in 1995, a significant increase in the number of redds may be observed during the next few years. 

Table 3.  The number of bull trout redds observed in Anderson and Olallie creeks 1989 - 2001.

	
	Number of Redds Observed

	
	Anderson Creek
	
	
	

	Year
	Index Area

(RK 1.3)
	Total 
(RK 2.6)
	Sweetwater Creek
	Olallie Creek
	Total

	
	
	
	
	
	

	1989
	7
	
	
	
	

	1990
	9
	
	
	
	

	1991
	7
	
	
	
	

	1992
	13
	
	
	
	

	1993
	15
	
	
	
	

	1994
	22
	30
	
	
	

	1995
	30
	77
	
	10
	87

	1996
	26
	82
	
	8
	90

	1997
	18
	85
	
	9
	94

	1998
	29
	79
	
	7
	86

	1999
	47
	77
	
	6
	83

	2000
	44
	83
	2
	9
	92

	2001
	23
	72
	2
	6
	80


For the South Fork McKenzie River population we found approximately 29 km of stream inhabited by bull trout and spawning activity occurring in only 5 km of Roaring River.  During 1995 through 1999, the maximum daily counts of bull trout in South Fork McKenzie River standard pools ranged from 15 to 17 fish.  As cited for the mainstem McKenzie, we discontinued these counts after 1999. Four bull trout with radio transmitters were tracked in the South Fork McKenzie Basin during 1999.  One bull trout moved below Cougar Dam in the middle of January and, because there is no upstream fish passage, was unable to return above the dam.  The remaining three tagged fish resided in the Cougar Reservoir until the end of April.  These fish entered the South Fork in early May.  Two fish entered Roaring River in late August and early September and reentered the reservoir by the middle of October. The electronic fish counter in Roaring River recorded 41 fish passing upstream and 39 passing downstream.  In 1999, most bull trout migrated (83%) into Roaring River during the first two weeks of September.  Downstream migration peaked in late September and early October and was complete by early October.  The average length of fish passing upstream was 42 cm and ranged from 21-58 cm.  Spawning surveys conducted on Roaring River have shown a sharp increase in bull trout redds over the past four years. During 1999 through 2001, redd counts in the South Fork McKenzie Basin increased to the highest level observed.  In 1999, the estimated number of bull trout per redd was 3.2.

For the Trail Bridge Reservoir population we documented a total of 3.5 km of the mainstem McKenzie River and Sweetwater Creek inhabited by bull trout.  Prior to 2000, bull trout were thought to spawn only in 1 km of the McKenzie River immediately above Trail Bridge Reservoir.  Juveniles probably migrate downstream into Trail Bridge Reservoir to rear to maturity.  Our estimates of the number of bull trout redds has ranged from zero to 12, though counts are complicated by simultaneous spawning of spring Chinook Oncorhynchus tshawytscha and brook trout S. fontinalis.  Juvenile bull trout found in Sweetwater Creek originated from releases of fry transported from Anderson Creek during 1993 through 1999 (Table 2).  During 2001, 19 bull trout were counted entering Sweetwater Creek and we located 2 redds. 

f. Proposal objectives, tasks and methods
Re-establishing bull trout in suitable and historic habitats is common to many recovery plans, but knowledge pertaining to the influential factors contributing to the success of introductions is limited.  Our goal is to improve recovery efforts for bull trout by increasing our knowledge of factors that influence the success of re-introduction attempts.  The proposed study consists of four phases (objectives) designed to evaluate bull trout re-introduction protocol.  We will compare the re-introduction success between fish transplanted as fry and fish transplanted as hatchery reared yearlings.  The null hypothesis is that there is no difference in distribution, abundance, and growth between populations established as young-of-the-year and yearling bull trout.  We anticipate results from this study will contribute to a greater knowledge base to begin to determine potential methods for the re-introduction of bull trout across their distribution.  Our fifth objective is aimed at continuing our monitoring efforts of bull trout in the McKenzie River Basin and Middle Fork Willamette River Basin and establishing a program complementary to the ODFW/OPSW statewide bull trout monitoring program.

Objective 1.  Determine the feasibility and suitability of relocating bull trout from Anderson Creek to suitable sites in the Middle Fork Willamette River.
The first phase of the experiment is a feasibility and suitability study to locate historic habitat potentially capable of supporting bull trout.  We will use crews from the Aquatic Inventory project (ODFW) to conduct physical habitat surveys on the Middle Fork Willamette River (above Hills Creek Dam), Salt Creek, Salmon Creek and North Fork Middle Fork Willamette River.  These streams are selected because of historic sightings of bull trout, potentially suitable habitat and the presence of numerous cold water springs.  Habitat survey methods (Moore et al. 1997) used will emphasize the presence of cold water springs suitable for rearing, complex habitats, and the presence of appropriate spawning habitat.  The Aquatic Inventory Project will conduct fish surveys to determine the presence of non-native fish species and potential piscine prey.  We will also continuously monitor stream temperature in these streams from April to October using submersible temperature data loggers.

The feasibility and suitability study will also evaluate the status of, and risk to, the donor population in Anderson Creek (McKenzie River).  This population has been identified as the donor population because of it’s relative status and proximity.  Of the western Oregon bull trout populations, Anderson Creek is the only population rated in one of the lowest risk categories (‘Of Special Concern’) based on the presence of migratory adults, relative abundance and quality of habitat (Ratliff and Howell 1992; Buchanan et al 1997).  In addition, the Anderson Creek population is the nearest group to the reintroduction site and probably is the most similar genetically to the historic Middle Fork Willamette population.  Present monitoring activities include estimating the number of juvenile bull trout migrating from Anderson Creek using a screw trap, estimating the number of juvenile bull trout residing in Anderson Creek using calibrated night snorkel counts, counting the number and size of returning adults using a Vaki Riverwatcher electronic fish counter, and bi-weekly spawning surveys.  These activities will continue in 2003 and data will be compared to similar data collected on this project over the last seven years (Taylor and Reasoner 2000).  These monitoring activities will continue for the duration of the study.  In addition we will develop a system of criteria and thresholds to minimize the overharvest young-of-the-year bull trout from Anderson Creek.  

The final component of the suitability and feasibility study is a trial of the hatchery rearing techniques for bull trout.  Less than fifty young of the year bull trout will be collected at the Anderson Creek trap site and reared at Marion Forks Hatchery.  The goal is to identify and remedy potential problems that may otherwise jeopardize the rearing success of the hatchery reared experimental group.

Task 1.1.  Conduct habitat surveys on Middle Fork Willamette River (above Hills Creek Dam), Salt Creek, Salmon Creek and North Fork Middle Fork Willamette River using Aquatic Inventory Project (ODFW) crews and protocol.

Task 1.2.  Conduct fish presence or absence surveys using Aquatic Inventory Project (ODFW) crews and protocol. 

Task 1.3.  Monitor temperature in streams listed in Task 1.1, from April through October.

Task 1.4.  Evaluate the pre-experiment status of, and risk to, the donor population.

Task 1.5.  Conduct trial rearing of YOY Anderson Creek bull trout in Marion Forks Hatchery.

Task 1.6.  Publish results in annual reports and information reports, and present results at technical meetings.

Objective 2.  Collect and transfer bull trout from Anderson Creek to suitable re-introduction sites and to Marion Forks Hatchery.
Phase two of the experiment involves the transfer of bull trout from the donor population to the re-introduction site(s) and the rearing facility.  The study design for this objective will be guided, in part, by the results from the habitat analysis in the first objective.  At a minimum we will select two introduction sites (one site per experimental group) on one stream.  Ideally we will select two sites on two streams to spread the risk of stochastic catastrophic events and increase the power of the experiment.  Bull trout fry from the donor population will be collected at the screw trap on Anderson Creek.  To maximize genetic diversity fry will be collected for the entire duration of the juvenile out-migration, late February to mid-June.  Approximately 10-20% of the fry passing the trap each week will be removed for re-introduction purposes.  Based on data from 1997-1999 we will be transferring 1,320-2,640 fry/year (Ziller and Taylor 2000).  Fifty percent of these fry will be transferred immediately to the re-introduction sites in the Middle Fork Willamette Basin.  The remaining fifty percent will be transported to Marion Forks Fish Hatchery.  Both experimental groups will be marked with opposite pelvic fin clips at the time of capture.  Bull trout at the hatchery will be reared for one year under conditions that mimic the natural environment as much as possible.  Specifically, fish will be fed food with various floating properties to mimic benthic and drifting food sources, and tanks will be outfitted with natural substrate and cover.  These fish will be transferred to the introduction site(s) the following spring in four groups transferred at four times between February and June.  Transfers of fish from Anderson Creek to the re-introduction sites and Marion Forks Hatchery will continue for one generation of bull trout, approximately 5 years.  

Task 2.1.  Collect YOY bull trout from Anderson Creek by screw trap from February to June.

Task 2.2.  Mark experimental groups with opposite ventral fin clips.

Task 2.3.  Transport 50% of removed bull trout to re-introduction sites and 50% to Marion Forks Hatchery.

Task 2.4.  Transport hatchery reared bull trout to re-introduction sites during spring following their collection from Anderson Creek.

Objective 3.  Monitor re-introduced bull trout and compare response variables between treatments.

Intense monitoring efforts will commence at the re-introduction sites after the first introduction of fish.  Distribution, growth, and abundance of juvenile bull trout for both experimental groups will be monitored using snorkel surveys.  Growth will be estimated by visually approximating individual lengths underwater and conducting a cohort analysis.  Abundance of bull trout will be estimated from numbers obtained by snorkeling, calibrated by electrofishing.  Experimental groups will be evaluated for significant differences in various growth and abundance response variables.  After 5 years of re-introductions, approximately one generation, the number of adults in each experimental group will also be compared.  An adult will be determined by a minimum length.  We will continue to monitor stream temperatures throughout each year using submersible temperature data loggers at re-introduction sites. Results will be disseminated through annual reports, professional meetings, and peer reviewed journals.

Task 3.1.  Determine the distribution of re-introduced bull trout using snorkel surveys.

Task 3.2.  Estimate the number of re-introduced bull trout using calibrated night snorkel counts.

Task 3.3.  Estimate the growth of re-introduced bull trout using visual estimation and cohort analysis.

Task 3.4.  Conduct bi-weekly spawning surveys from mid-August through mid-November.

Task 3.5.  Monitor temperatures at reintroduction sites throughout each year.

Task 3.6.  Publish results of the analysis in annual reports and peer reviewed publications and present results at technical meetings.

Objective 4.  Continue to monitor Anderson Creek bull trout and refine estimates of their status and risk.
Present monitoring activities include estimating the number of juvenile bull trout migrating from Anderson Creek using a screw trap, estimating the number of juvenile bull trout residing in Anderson Creek using calibrated night snorkel counts, counting the number and size of returning adults using a Vaki Riverwatcher fish counter, and bi-weekly spawning surveys.  These activities will continue in 2003 (see Objective 1) and for the duration of this proposed study.  Data from these activities will be compared to similar data gathered before the relocation experiment proposed here. 

Task 4.1.  Operate a screw trap during February through June to estimate the number of migrating juveniles.

Task 4.2.  Conduct calibrated snorkel surveys to estimate the number of resident juveniles.

Task 4.3.  Count the number of adults returning to Anderson Creek during August through October.

Task 4.4.  Conduct bi-weekly spawning surveys from mid-August through mid-November.

Task 4.5.  Publish results in annual reports and information reports, and present results at technical meetings.

Objective 5.  Monitor other populations of bull trout in the McKenzie River and Middle Fork Willamette River watersheds.

Another of our goals is to improve conservation and recovery efforts for bull trout by beginning to assess the status of various populations.  ODFW is currently initiating a statewide Tier 2 bull trout monitoring program using the current EMAP protocol.  The fourth objective of this proposal is to employ methods to monitor and evaluate the abundance and trends of bull trout populations in the Oregon portion of the Lower Columbia Province to supplement ODFW’s statewide program.  However, because the bull trout distribution in western Oregon is relatively limited we intend to conduct an absolute census in lieu of  implementing EMAP protocol.  We will conduct spawning surveys in all streams in the McKenzie River and Middle Fork Willamette Basins where bull trout exist.    We recognize the uncertainty associated with using spawning ground surveys for population status information.  Proposals submitted by this research group for the Blue Mountain and Columbia Plateau Provinces (proposal number 199405400) are designed to help address some of these limitations.  Results subsequently can be used to refine methods for monitoring populations.  

At each one of the study sites, biweekly bull trout spawning ground surveys will be conducted from mid-August through mid-November.  Survey crews will be thoroughly trained in the identification of bull trout redds based on standard methods.  All surveys will be conducted walking upstream, generally in the center of the channel, or when two surveyors are required, each surveyor on opposite sides of the stream.  All surveyors will be equipped with polarized sunglasses.  All redds in the survey reaches will be marked with survey flagging so they are not double-counted.  A chronological record will be kept of each redd and the visibility of each classified every survey.  The data will be analyzed using  the appropriate analytical tools to estimate the abundance of bull trout redds and distribution of redds at the provincial (Oregon only) and subbasin scales.

In addition to spawning surveys we will continue to describe the distribution of juvenile bull trout in the mainstem McKenzie River and Middle Fork Willamette River using snorkel surveys. Monitoring activities in the South Fork McKenzie River, specifically the operation of a Vaki Riverwatcher electronic fish counter and spawning surveys, will be completed in collaboration with the Cougar Water Temperature Control Project (ODFW/USACE).

Task 5.1.  Conduct bi-weekly spawning surveys in Olallie Creek, Sweetwater Creek, Upper McKenzie River (above Trial Bridge Reservoir), and Middle Fork Willamette River from mid-August through October.

Task 5.2.  Determine the distribution of bull trout in the mainstem McKenzie River and Middle Fork Willamette River by snorkeling during summer months.

Task 5.3.  Publish results in annual reports and information reports, and present results at technical meetings.

g. Facilities and equipment
Personnel will be based at the Springfield District Office of the Oregon Department of Fish and Wildlife.  They will have access to state owned boats, dry suits, and a Vaki Riverwatcher electronic fish counter.  In addition, the USFS has purchased a rotary screw downstream migrant trap for this project and FY98 funds from BPA were used to purchase a transportation tank and trailer for juvenile bull trout. Additional equipment needed will include vehicle rental, submersible temperature data loggers, computer, and assorted minor supplies (gloves, wading boots, waders, flashlights and batteries, dry suit repair and office supplies).
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Qualifications:  

Ms. Gunckel is currently researching the feeding ecology and interactions of co-occurring juvenile bull trout and brook trout.  This research involves the collection, analysis, and interpretation of stomach contents, and behavioral observations.  Her experience also includes the collection and analysis of trout abundance estimates and quantitative stream habitat assessments, and collection of bull trout genetic data and redd count information.  Much of Ms. Gunckel’s experience and expertise are directly applicable to the research of native trout populations in Oregon.
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Since 1988 Mr. Hemmingsen has conducted or assisted various investigations on native trout in Oregon.  Those investigations were designed to describe the diversity among native trout, determine threats to their sustainability, and foster awareness of their value.  Specific projects involved genetic characterization of populations, description of life history traits, definition of migration patterns, and identification of critical habitat needs.  Since 1994 he has served on a research project that has studied the biology and ecology of bull trout in central and northeast Oregon.
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For the past four years Mr. Taylor worked for the Oregon Department of Fish and Wildlife conducting investigations on bull trout in the McKenzie and Middle Fork Willamette Basins.  He assisted with planning and implementation of field studies on bull  trout populations in the Upper Willamette Basin.  His responsibilities included summary and analysis of data as well as written and oral communication of results.
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Mr. Taylor is currently employed by the U.S. Army Corps of Engineers and is responsible for fish management and evaluation programs, serves as a technical advisor on fisheries issues, and develops long range fish objectives on the District’s 16 water resource projects in the Willamette River (13) and Rogue River Basin (3). 
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For the past 25 years Mr. Ziller has worked for the Oregon Department of Fish and Wildlife.  He is currently the District Fish Biologist for the South Willamette Watershed District.  In this position he is responsible for state authorized fish management in the Upper Willamette Basin including the entire watersheds of the McKenzie, Middle Fork Willamette and Coast Fork Willamette rivers.  Previous to his current position he was active  in research of steelhead in the Alsea River and life histories of salmonids in the Deschutes River.  From 1982-1990 Mr. Ziller was the assistant district biologist for the Klamath Fish district where he was responsible for the management of bull trout and populations of lost river and shortnose suckers.
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Mr. Ziller has been responsible for bull trout population monitoring and management in the Deschutes, Klamath and Upper Willamette Basins for the past 21 years.  He has extensive knowledge of bull trout life history characteristics and the appropriate and effective sampling techniques for each life stage.  Mr. Ziller has managed the current bull trout assessment project in the McKenzie and Middle Fork Willamette basins since it’s inception in 1994.
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