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a. Abstract 
Yellowstone cutthroat trout Oncorhynchus clarki bouvieri are classified by the Idaho Department of Fish and Game as a species of special concern.  The upper Blackfoot River drainage supports one of Idaho’s most important Yellowstone cutthroat trout (YCT) populations.  Historically, the Blackfoot River run of YCT supported a tremendous fishery.  In 1958, harvest in the Blackfoot River exceeded 14,000 fish.  The popularity of the fishery was due in part to the large size of fish harvested (about 20% > 500 mm).  During the next two decades, however, the fishery experienced precipitous declines.  In 1988, harvest dropped to less than 1,000 fish.  In 1990, conservation efforts began with the implementation of restrictive harvest regulations and habitat improvement projects.  Currently, harvest on YCT is closed throughout the upper Blackfoot River drainage.  We are optimistic that the harvest closure will stabilize the population, but a better understanding of survival at each stage of the life cycle is critical to restoration efforts.  We propose a study to estimate production per female spawner (adult-to-recruit survival) and estimate survival during the reservoir rearing stage (recruit-to-adult).  That basic survival information will provide a framework for restoration where managers can focus efforts on the specific life-stage with the greatest potential to enhance the cutthroat populations.  

b. Technical and/or scientific background
Yellowstone cutthroat trout are the native trout of the Snake River system upriver from Shoshone Falls, of the Yellowstone River drainage downstream to the Tongue River, and of two extinct populations in Waha Lake, Idaho and Crab Creek, Washington (Behnke 1992).  The Biodiversity Legal Foundation petitioned the U.S. Fish and Wildlife Service in 1998 to list Yellowstone cutthroat trout as threatened under the Endangered Species Act (Smith et al. 1998).  In 2001, the Service determined that YCT would not be listed.  The decision not to list was in part due to the ongoing restoration activities, some of which are in the Blackfoot River drainage.  

The Blackfoot River drainage is located in central Caribou County, Idaho (Figure 1).  The upper Blackfoot River begins at the confluence of Lanes and Diamond creeks approximately 60 km above Blackfoot Reservoir.  Primary tributaries to the Blackfoot River include Lanes, Diamond, Sheep, Angus, Timothy, Spring, Slug and Trail creeks.  Blackfoot Reservoir was constructed in 1909.  The construction completely blocked interchange between downriver and upper-river populations of YCT.  The upriver population, however, quickly adjusted to the reservoir conditions by developed a successful adfluvial life strategy (La Bolle and Schill 1990).  The Blackfoot River and its tributaries provide spawning and juvenile rearing habitat.  At age-1, most of the cutthroat trout migrate downstream to the reservoir where they spend two to three years before returning to the river to spawn (Thurow 1981).  Typical spawning size of the adfluvial form ranges between 400 and 600 mm total length.  

Harvest records best describe historic population levels of YCT in the upper Blackfoot River drainage.  In 1958, approximately 14,000 YCT were harvested from the Blackfoot River, of which 45% were greater than 400 mm in length (Cuplin 1961).  Estimated harvest declined to about 6,000 in 1978 and only 1,000 YCT were harvested in 1988 (La Bolle and Schill 1990).  The precipitous declines in harvest motivated fishery managers to restore the fishery.  Historical records were summarized and discussed with concerned anglers.  This lead to development of a formalized fishery management plan for the upper Blackfoot River and reservoir (La Bolle and Schill 1990).  This unique document has guided, YCT restoration efforts in the upper Blackfoot River drainage for the past decade.    

Initial restoration of YCT focused on conservative harvest regulations.  In 1990, Blackfoot Reservoir was closed to harvest of wild YCT.  A limit of two YCT over 18 inches was imposed for angling in the river and a July 1 opener protected spawning fish.  Additionally, only artificial flies and lures with barbless hooks were allowed when fishing the river.  In 1998, the Blackfoot River and its tributaries were closed to cutthroat trout harvest.

In addition to harvest restrictions, IDFG, the Natural Resource Conservation Service, and landowners have conducted habitat improvement projects.  IDFG purchased a 1,720-acre ranch in 1994 that contains the upper 10.6 km of the upper Blackfoot River (out of a total of 60 km) and has excluded livestock grazing near the river since that time (Figure 1).  This is now a wildlife management area with emphases on aquatic habitat restoration (Figure 2).  IDFG, with assistance from Monsanto Corporation and cooperation of private landowners, re-directed Blackfoot River flow from a 1.1 km chanelized reach into its natural meandering 3.1 km reach in 1998 (Figure 3). This effort not only increased the river length, but also placed the flow into a narrower, deeper channel with developed riparian vegetation. Fish passing through the wide, shallow channelized reach had been subjected to what appeared to be unusually high levels of bird predation. The Department did a similar re-directing project to move flow from a channelized reach back to the longer, naturally meandered reach on Angus Creek, tributary to the upper Blackfoot River in 1998. This restored about 0.4 km of natural stream channel.  The Department also pays a landowner on the upper Blackfoot River to maintain two screens that keep fish out of irrigation ditches. This job began prior to 1990.

In 2001, we have an indication that restoration efforts are benefiting YCT.  IDFG has been able to monitor spawning escapement in low water years.  In 1991, 1992, 1995, and 2001, adult escapement was 575, 521, 1,663, and 4,747 (IDFG, unpublished data).  The escapement information provides an indication of population trends.  However, sampling only during low water years is a major limitation.  In FY 2002, IDFG devoted $100,000 to improve the trap so that adult escapement can be monitored every year.  Annual 
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escapement data can be used to determine if the population is at replacement, below replacement, or growing.  The escapement data, however, will not provide information on life stage survival.  To optimize restoration efforts, we need to know which life-stage survival (adult-to-recruit or recruit-to-adult) is most limiting.  Is survival in the river or the reservoir controlling population growth?  Will the 4,747 spawners in 2001 produce a proportionally large number of recruits one and two years later or is recruitment dependent on other factors (e.g., annual precipitation, sedimentation of spawning habitat, winter rearing condition)?  

To answer those questions and thus provide necessary information to complement and or redirect ongoing restoration measures, we provide this project proposal that includes: (1) radio telemetry of adult cutthroat to determine if spawning is successful, where spawning occurs and determines if pre-spawners are unable to spawn due to predation or other causes, and (2) monitor juvenile YCT recruitment from the river into Blackfoot Reservoir to determine the relationship between parental stock abundance and resultant juvenile production. 

c. Rationale and significance to Regional Programs
Upper Snake Subbasin Summary

This proposal addresses the first fisheries need stated in the Upper Snake River Subbasin Summary which states “continue to inventory native salmonids in the Upper Snake River Province to determine current status and major factors limiting their distribution and abundance, and based on these findings, develop and implement plans and strategies for recovery where populations are at risk of extirpation”.  The work proposed here will identify critical spawning habitat in the upper Blackfoot drainage and help determine which life stage survival (recruit-to-adult or adult-to-recruit) of YCT is most limiting restoration efforts.  

IDFG 2001 Fishery Management Plan

One of the management objectives for the upper Blackfoot River is to “work on habitat improvement, particularly on upper valley tributaries.”  The work proposed here will help prioritize habitat improvement projects by identifying important spawning and rearing locations.  

d. Relationships to other projects 
The Native Salmonid Assessment Research (BPA980002) is completing an inventory of YCT population in Idaho.  We have used data collected by that project to help assess the current status of YCT in the upper Blackfoot River drainage.  This document proposes work that specifically addresses limiting factors of the Blackfoot River population and does not duplicate work being completed by project BPA980002.  

e. Project history (for ongoing projects) 

This is a new proposal

f. Proposal objectives, tasks and methods
Objective 1.  An annual escapement of 14,000 adfluvial Yellowstone cutthroat trout adults to upper Blackfoot River spawning areas
This escapement goal is based on historic harvest data from the Blackfoot River.  In 1958, an estimated 14,500 native YCT were harvested from Blackfoot River, of which about 50% were considered mature or spawning sized fish (> 400 mm; La Bolle and Schill 1990).  To accomplish that goal it is paramount to know if survival in the river or reservoir is most limiting to population growth.  The following tasks will directly or indirectly provide those survival estimates and will be used to prioritize future restoration efforts.  

Adult-to-recruit (river survival):

1.a
In April and May, implant radio transmitters into 100 pre-spawn YCT at the Blackfoot River adult migration trap.  A sample size of 100 should be adequate to identify key spawning areas, determine migration timing back to the reservoir, and estimate spawning mortality.  

1.b
Document movements, timing, pre-spawning mortality and geographical distribution of spawning YCT.  This task will be completed by tracking radio tagged fish using a combination of plane, boat and foot surveys.  At approximately weekly intervals, fish locations will be recorded using GPS coordinates.  Pre-spawning mortality may be significant.  Cormorant and Pelicans have been observed feeding along the Blackfoot River during the YCT spawning migration.  The telemetry surveys will be used to determine if fish have left the river (carried off by predators) and tags with mortality signals will be used.  

1.c
Determine egg-to-fry survival by Hydraulic sampling of redds.  Methods for this technique are described by Collins et al. (2000).  Egg-to-fry survival estimates will be for the upper Blackfoot River drainage.  The number of redds sampled will be no more than 5% of female escapement (e.g., 2,000 females X 0.05 = 100 redds).  We will attempt to sample redds from most of the key spawning locations as determined by the radio tag information 

1.d
Document post-spawning mortality and possible causes of that mortality.  A fixed location receiver will be placed at the adult migration trap, located 1 mile above the confluence of Blackfoot Reservoir.  The receiver data will provide an overall estimate of the number of cutthroat trout spawners that return to Blackfoot Reservoir.  The fixed receiver will also provide downstream migration timing.  An effort will be made to locate all of the radio transmitters that do not pass the downstream trap.  Document loss and cause of loss of pre-spawn adults (e.g., avian predation).  

Recruit-to-adult (reservoir survival):

1.e
Estimate total recruitment of juvenile YCT to Blackfoot Reservoir.  Install two rotary screen screw traps, one at the Blackfoot River just downriver from the confluence of Lanes and Diamond Creek, i.e., at the formation of the Blackfoot River and a second trap one mile up the Blackfoot River from Blackfoot Reservoir and monitor smolt passage at these two sites.  The two-trap configuration provides an indirect method for estimating which lotic habitat (tributary or mainstem river) is most important for rearing.  The traps also provide a method for determining how long the tributary produced juveniles stay in the river before migrating to the reservoir.  Anticipated trap operation will be from March through October.  Partial fin-clip all collected smolts from the upper trap and return them one mile upriver so that mark-and-recapture population estimates can be calculated and so that an estimate can be made at the lower trap of the relative contribution from the upper valley.  Relate juvenile recruitment production with future adult escapement estimates.  Age information is available and will continue to be collected so that appropriate age reconstruction can be applied to the adult escapement populations.

Results from these investigations will be used to determine management activities such as improving spawning habitat by reducing sedimentation (e.g., bank stabilization projects, riparian fences), improving over-winter juvenile rearing habitat, or improving survival by reducing predation losses from piscivorous birds.  If spawning escapement exceeds full seeding requirements and no further improvements in egg-to-smolt survival are likely, then a moderate harvest of YCT may be warranted and recommended.  

g. Facilities and equipment
Adult-to-recruit survival

100 Radio tags (MCFT3M) 8.9 g 400 d; $170.00/each
$17,000.00

Receiver (lotek W7 SPX)
$6,750.00

ASP switch box
$665.00

Antennas ($214.00/each) 
$418.00

Data Logger 
$3,100.00

Laptop Computer
$3,500.00

Recruit-to-adult survival

Rotary screw traps ($13,000 / each)
$26,000.00




This project will be supervised by the fish manager and biologist of the IDFG that work out of the southeast regional office in Pocatello, ID.  No extra building of office space is needed.  In addition to the tagging equipment and rotary screw traps, leasing cost for a truck will be needed to complete fieldwork. 
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Richard J. Scully
Position: Regional Fishery Manager, Idaho Department of Fish and Game, Southeast Region. 

Address: Idaho Department of Fish and Game

1345 Barton Road

Pocatello, ID.  83201

Phone: 
208-232-4701

FAX: 

208-233-6430

Education: 
PhD. in Fisheries and allied Aquaculture, 1987, Auburn University, Auburn, Alabama.


MS in Fisheries Management, 1972, University of Idaho, Moscow, Idaho.


BS in Zoology, 1969, University of Idaho, Moscow, Idaho.

Current responsibilities:


As regional fishery manager, I am responsible for management of all fisheries of the upper Snake River basin between Gem Lake Dam and Lake Walcott. This includes American Falls Reservoir and river reaches above and below as well as the Blackfoot and Portneuf rivers. Additionally I have responsibilities for all of Idaho’s reach of the Bear River basin and Bear Lake. I manage cold and warm water fisheries in 28 irrigation storage and hydroelectric reservoirs. Major emphasis on rivers and streams in the region is conservation and management of native Yellowstone cutthroat trout in the Snake River basin and Bonneville cutthroat trout in the Bear River basin. The southeast region has two full time fishery scientists as fishery manager (Dick Scully) and fishery biologist (Dave Teuscher). These biologists along with four seasonal technicians and biological aides conduct creel and fish population surveys and work with private and government land and water managers to improve fish habitat. The biologists develop fishing season and rule recommendations and develop and implement fishery management plans.


I have 18 years experience with Idaho Department of Fish and Game, of which three years (1983-86) were in steelhead and salmon smolt monitoring from Lewiston, two years (1987-88) were in resident and anadromous fish management from McCall, two years were in steelhead and salmon parr monitoring from Boise and 11 years were in regional fishery management from Pocatello. 

My experience relative to the proposed projects include:

1. Installing and operating large mid-river smolt traps on the Snake, Clearwater and Salmon rivers during spring runoff flows from 1983 to 1986.

2. Monitoring movement of radio-tagged steelhead and chinook salmon through lower Snake River reservoirs and into the Clearwater and Snake rivers of Idaho for the University of Idaho from 1975 to 1976.

3. Spawning ground surveys for salmon and steelhead from 1986 through 1990.

4. Spawning ground surveys for Yellowstone cutthroat trout in upper Blackfoot River tributaries in 1999.

5. Electrofishing surveys of most of the upper Blackfoot River in 2000.

6. Trapping and handling pre-spawning Yellowstone cutthroat trout at the upper Blackfoot River trap in 2001.

Publications:

I have been co-author on annual Regional Fisheries Management Investigation reports in Pocatello since 1991 an example of which is:

Scully, R, C. Rawlins and P. Burnett. 2001. Regional fisheries management investigations, Southeast Region. Idaho Department of Fish and Game. Federal Aid in Fish Restoration 1999 Job performance report. Project F-71-R-24. 33 pages. 

I was co-author on three annual reports to Bonneville Power Administration on natural production monitoring of salmon and steelhead an example of which is:

Scully, R.J, E. Leitzinger, and C. Petrosky. 1990. Idaho habitat evaluation for off-site mitigation record. 1988 Annual Report. Idaho Department of Fish and Game. Prepared for Bonneville Power Administration. Contract Number  DE-A179-84BP13381. Project 83-7.

I was co-author on three annual reports in regional fishery management in the McCall sub-region an example of which is:

Anderson, D, R., R.J. Scully and J. Griswold. 1987. Regional Fishery Management Investigations. McCall sub-region. Federal Aid in Fish restoration. Job performance report. Project F-71-R-11.

I was co-author on three annual reports to Bonneville Power Administration on smolt condition and timing of arrival at Lower Granite Dam an example of which is:

Scully, R.J. and E. Buettner. 1986. Smolt condition and timing of arrival at Lower Granite Reservoir. . Idaho Department of Fish and Game. 1995 annual Report. Prepared for Bonneville Power Administration. Contract number DE-A179-83BP11631. Project number 83-323B

David M. Teuscher
2083 Cassia, Pocatello ID, 83201

Fisheries Biologist
Education
· M.S. Fisheries Management, 1993, Utah State University, Logan, Utah.  3.9 GPA

· B.S. Fisheries & Wildlife, 1991, Utah State University, Logan, Utah.  USU basketball team

· Logan Senior High, 1985, Logan, Utah.

Publications
· Teuscher, D.M. and C. Luecke.  1996.  Competition between kokanees and Utah chub in Flaming Gorge Reservoir, Utah-Wyoming.  Transactions of the American Fisheries Society  125:505-511. 

· Dillon, J.C., D.J., Schill, and D.M. Teuscher.  2000.  Relative return to creel of triploid and diploid rainbow trout stocked in eighteen Idaho streams.  North American Journal of Fisheries Management 20:1-9.
· A Simple Method for Monitoring Zooplankton Forage and Evaluating Flatwater Stocking Programs.  1999. Fisheries Research Brief, Idaho Department of Fish and Game: No. 99-02.

· Hatchery trout research: Annual Progress Reports. (1997, 98, 99) Idaho Department of Fish and Game.  Boise, Idaho. 

· Lake and Reservoir research: Annual Progress Report (2000). Idaho Department of Fish and Game.  Boise, Idaho. 

· Snake River sockeye salmon habitat and limnological research.  1993 & 1994 Annual Reports, Bonneville Power Administration, Project Number 91-71

· Assessing growth potential of rainbow trout in Castle Lake California.  Symposium, 1993.

· Hydroacoustic, Limnology and Competition experiments in Flaming Gorge Reservoir. Annual Progress Report: Utah Department of Natural Resources, 1992 

Employment
Idaho Department of Fish and Game

· Regional Fish Biologist, 2001-present

· Principal Fish Research Biologist 2001, project leader for the natural production of salmon and steelhead in Idaho.  Organized and help prepared funding proposals for natural production monitoring and evaluation project.  

· Senior Fisheries Research Biologist 2000-01, lake and reservoir project.  Developed research proposal for funding through BOR, designed and implemented stock assessment research for flatwater fishery assessments in 14 lakes and reservoir in Idaho
· Senior Fisheries Research Biologist 1997- 2000, hatchery trout research project, developed sterile fish recipe for rainbow trout, developed new zooplankton monitoring techniques and suggested stocking densities for rainbow trout in lakes and reservoir. 

Montana Fish Wildlife and Parks

· Regional Fisheries Biologist, 1996-97, Helena Montana
Shoshone-Bannock Tribes

· Project Biologist, 1993-96, sockeye salmon / limnology research
Utah State University

· Research Assistant, 1989-93

Bio/West, Inc.

· Biologist Aid, 1989-90

Figure 1.  Upper Blackfoot River drainage showing the adult migration trap, the Wildlife Management Area, and the diversion dam on the Blackfoot River.  The diversion dam and the Wildlife Management Area are location where habitat improvement projects have been completed (see Figure 2 & 3).





Figure 2.  	Photos showing habitat improvement projects completed on the upper Blackfoot River.  IDFG purchased a 1,720-acre ranch in 1994 that contains the upper 10.6 km of the Blackfoot River.  The habitat work was completed to improve spawning and rearing habitat for YCT.    





Figure 3.  	In 1998, IDFG, with assistance from Monsanto Corporation and cooperation of private landowners, re-directed Blackfoot River flow from a 1.1 km chanelized reach into its natural meandering 3.1 km reach in 1998.  This effort not only increased the river length, but also placed the flow into a narrower, deeper channel with developed riparian vegetation. Fish passing through the wide, shallow channelized reach had been subjected to what appeared to be unusually high levels of bird predation.
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