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Introduction
PacifiCorp received a new license for the Bear River Hydroelectric Project (Project) (FERC No.
20) on December 22, 2003. The Project includes three hydroelectric developments located on the
Bear River in Caribou and Franklin Counties, Idaho. The 30-year license allows for the continued
operation and maintenance of the Soda Development, the Grace/Cove Development, and the
Oneida Development.
This Bonneville cutthroat trout (BCT) Restoration Study Plan (BCT Study Plan) has been
prepared as required by Article 403 of the License Order. It consists of four research elements to
provide information in support of measures to improve habitat for BCT and other aquatic species
and restore healthy populations of BCT near the Project (Action Area). By studying existing BCT
populations and habitat conditions, the research will help prioritize restoration needs in the Action
Area. The four areas of research include genetic sample analysis, irrigation diversion/ barrier map
and aerial photography, telemetry studies, and broodstock development. An additional element
of the BCT Study Plan identified in Article 403, the Cove Feasibility Study, will be submitted
separately from this filing as indicated in a letter from PacifiCorp to the FERC dated March 16,
2004, and confirmed in the FERC Order issued on April 13, 2004.
Results from studies performed under the BCT Study Plan will be documented in Annual Reports
to the FERC and synthesized into a BCT Restoration Plan, which will be prepared beginning in
year 4 of the license term. The BCT Restoration Plan will be consistent with the Range-wide
Conservation Agreement and Strategy for Bonneville Cutthroat Trout Management (RCAS),
Utah Division of Wildlife Resources Publication No. 00-19, and Cutthroat Trout Management: A
Position Paper, Genetic Considerations Associated with Cutthroat Trout Management
(CTMAPP), Utah Division of Wildlife Resources Publication No. 00-26, or any updated version
of such documents.
The Environmental Coordination Committee (ECC) developed this BCT Study Plan during ECC
meetings, several drafts of the pla n were developed by a consultant, and the ECC was provided
30 days for review. Comments of the ECC were addressed during ECC meetings and
incorporated into the Final BCT Study Plan for filing with the FERC.
Specific funding amounts have been identified in the Settlement Agreement of the Parties (signed
August 28, 2002) for each of the four research elements. Funding described for each study
represent the limit of PacifiCorp’s obligation in accordance with the Settlement Agreement.
Funding not completely expended by one element may be used to complete other elements
through the eighth anniversary of the issuance of the license, whereupon funding by the licensee
will be complete. Funding not expended in one year may be carried over to subsequent years
through the eighth anniversary of the issuance of the license. The balance of the funds will bear
interest once annually but will not escalate beyond first issuance. One half of the interest on
unspent funds will belong to the licensee, and one half will be available for Study Plan elements.
The following sections outline the four research elements. Items described for each element
include project goals and objectives, intended use of results, preferred methodology, and the
schedule and funding.

Genetic Sample Analysis
Goals
Development of baseline genetic information for Bear River BCT to aid in the
management of the species in the Bear River drainage including:
•
•
•

Assessing current and future risks within BCT populations
Determining genetic variability within and among BCT populations
Delineating and prioritizing populations for conservation management,
translocations, reintroductions, and/or broodstock development

Objectives
To determine if genetically distinct populations of BCT exist within the Bear River
drainage, with a study focus on Idaho populations.
To examine the genetic health of BCT populations, including the extent of hybridization
and introgression from rainbow trout and Yellowstone cutthroat trout.
To identify genetically healthy populations of BCT that may be used as stock for the
Conservation Hatchery Program.
Methodology

Idaho Department of Fish and Game (IDFG) will direct the genetic studies, which will
contribute to existing data. The ECC will review and approve the Scope of Work, study
design, and the reports prior to final payment. The contracting process will be consistent
with PacifiCorp governance, and PacifiCorp will administer the contract.
IDFG will arrange for collection and analysis of BCT genetic samples from fish sampling
of the mainstem and/or tributaries of the Bear River in Idaho. Methodology will be
chosen based upon experts’ advice and the already ongoing work of IDFG. The genetic
assessment will incorporate similar components of the ongoing IDFG work including:
sample collection (IDFG uses fin tissue non- lethally sampled from BCT), DNA
extraction, PCR amplification, restriction enzyme digestion, and mtDNA gene region,
microsatellite amplification and allele scoring, and data analysis and methods rationale.
For consistency, genetic samples will be analyzed at the same lab currently being used by
IDFG. The ongoing IDFG research incorporates previously published, reviewed, and
widely used fish population genetics methodology and data analysis techniques (see
Appendix A, IDFG Genetics Study Design and Work Plan). USDA Forest Service,
Bureau of Land Management, and IDFG field crews have already sampled most
tributaries of the Bear River in Idaho. IDFG will make full use of these existing genetic
samples. Researchers will look for differences between Bear River and Bear Lake BCT
stock, similarities and differences between BCT populations in the Bear River drainage in

Idaho, and the overall genetic health of BCT. Study results will be compared to ongoing
research in Idaho, Utah and Wyoming.
Discussion
The results of this study will help prioritize habitat restoration projects and determine the
best stock(s) to use in the Conservation Hatchery program.
Ongoing research conducted by IDFG, which emphasizes inter- and intra-specific
hybridization and genetic relationships between populations of BCT within the Bear
River drainage in Idaho and Utah, is considered compatible with, and will complement
this study. Nineteen populations within Bear River drainage and five hatchery
populations have already been sampled. Additional sampling is scheduled for the
summer of 2004.
Study reports will interpret findings with respect to the basic goals and objectives listed
above. Results will contribute to the BCT Restoration Plan, to be prepared in 2008, and
will also be included in the FERC Annual Report.
Schedule and Funds
Support for this ongoing research is planned for the summer of 2004 and will continue
through year 8 or as provided by funding. PacifiCorp funding for the genetic sampling
component of the BCT Study Plan is $40,000.

Irrigation Diversion/Barrier Map and Aerial Photography
Goals
Development of baseline habitat conditions and fish passage obstruction and diversion
information for the Bear River drainage in Idaho to aid in the management of BCT,
including:
•
•
•

Identification of habitat restoration opportunities
Identification of factors contributing to isolation of BCT populations, and
possibilities and priorities for reconnection
Identification and prioritization of opportunities for conservation
management, translocation, or reintroduction

Objectives
To identify and determine the extent of upstream and downstream barriers to BCT
migration within the Bear River drainage in Idaho.
To identify and prioritize any necessary structure modifications to water diversions that
would ensure fish passage and reduce fish loss from water diversions.
To examine the health of riparian habitat and instream channel features in the Bear River
drainage in Idaho and prioritize needs for habitat management.
To identify potential opportunities for land and water acquisitions/easements/leases.
To quantify water use within various sub-basins within the Bear River drainage in Idaho.
Methodology
An aerial photography flight will be contracted along the Bear River and its wetted
tributaries in Idaho. The photography is to be secured on color infrared positive film,
with 6- inch focal length lens, at a scale of 1:4,800 in accordance with the Farm Service
Agency (Pers. Commun., Jim Capurso, USFS). Photography may also include thermal
imaging. (For details on thermal imagery protocol, see Paired Color Infrared and
Thermal Infrared Imaging and Analysis for Selected Idaho Streams, IRZ Consulting
2001). Existing sources of photography will also be sought to reduce flight costs. Aerial
photography prints will be provided to the ECC for their use in project planning.

Photography may include the following stream segments, as well as other areas in the
State of Idaho:
Stream Name
Bear River
Ovid Creek
Sleight Creek
Hammond Creek
Miles Canyon
Mill Creek
Liberty Creek
Copenhagen Canyon
Morgan Creek
Emigration Creek
North Creek
Stauffer Creek
North Stauffer Creek
South Stauffer Creek
Co-op Creek
Skinner Creek
North Skinner Creek
South Skinner Creek
Pearl Creek
North Pearl Creek
Trail Creek
Eightmile Creek
Bailey Creek
Winchell Creek
Largilliere Creek
Whiskey Creek
Trout Creek
Williams Creek
Strawberry Creek
Mink Creek
Birch Creek
Worm Creek
Cub River
Foster Creek
Sugar Creek
Maple Creek
Crooked Creek
Deep Creek
Bennington Canyon
Georgetown Creek
Cottonwood Creek

Estimated Stream Mileage
75
17
5
4
2
5
3
3
1
5
6
8
3
2
5
3
1
1
4
1
1
15
4
1
1
2
4
4
5
7
4
1
12
3
5
5
2
2
3
4
4

Battle Creek
Deep Creek
Fivemile Creek
Weston Creek
Clarkston Creek
Malad River
Burnett Canyon
Elkhorn Creek
Elkhorn Canyon
Wright Creek
Dairy Creek
TOTAL

3
3
3
5
7
20
2
2
3
4
4
299

Aerial photography will be used to identify potential barriers to fish migration, existing
diversions, and instream and riparian habitat features. The contractor may use these
photos in their effort to map irrigation diversion structures.
A contractor will be hired to survey the Bear River and its tributaries in Idaho for
diversions and their diversion structures. The contractor will document their findings in a
GIS map with associated photographs and data digitally attached to the map. As much as
possible, each diversion will be visited on the ground to determine if 1) it is screened, 2)
it is a barrier to fish movement, and 3) the diversion may, at times, divert all the water
such that fish movement is precluded and/or redds may be lost. If not all diversions can
be visited due to resource constraints, prioritization based on potential adverse effects to
BCT and opportunities for restoration in the Action Area will be provided to the
contractor by the ECC. Collaborative participation between local communities and the
natural resources agencies/contractor is encouraged. Landowner information and
permission for accessing property will be obtained.
GIS layers will be assembled to depict diversion locations, migration barriers, and habitat
conditions. Included in the GIS database will be site-specific information on each
diversion and potential barrier to fish movement, including diversion photos (when
available), water right information, screening/headage needs, and other information as
outlined in the diversion worksheet that will be developed through the ECC. The
contractor will also prepare a summary report describing findings. The report will
include a description of the irrigation diversions that appear to have the most impacts to
migrating native fish.
All data will be prepared for review and maintained by the ECC. Individuals operating
diversion structures are welcome to the data upon request. The aerial photographs,
report, and the irrigation diversion GIS map with digitally attached photos and datasheets
will be provided to the ECC by January 1, 2006. Results will be used by the ECC in the
BCT Restoration Plan to be prepared in 2008.

Schedule and Funds
Aerial photography and mapping will begin in the late spring or early summer of 2005
and may continue through year 8 or as provided by funding. PacifiCorp funding for both
elements includes $125,000 for aerial photography and $13,000 for diversion
survey/report, totaling $138,000.

Telemetry Studies
Goals
Telemetry will be used to:
• Document the extent of BCT migration through space and time
• Determine habitat use patterns
• Assess connectivity within the Action Area
Objectives
To gain an understanding of seasonal locations and movement patterns of migratory
BCT.
To prioritize habitat restoration and land and water right acquisitions.
To identify mo vement barriers and critical migration corridors of BCT.

Methodology
Under IDFG direction, a BCT telemetry study will be conducted in three different
reaches of the Bear River and its tributaries over a three- year period to analyze spatial
and temporal fish movement. A GIS map reflecting GPS locations of tagged fish,
including the path of each tracking event will also be developed.
This research element will build from the irrigation/ diversion barrier map and aerial
photography results, and existing agency habitat information to develop a systematic
sampling inventory for fluvial BCT. Telemetry methods will follow existing IDFG
protocol (see Appendix B).
Reaches to be sampled include from below Oneida to the Idaho/Utah border, above
Oneida to Cove, and above Alexander Reservoir to the Outlet Canal. If BCT are not
present, research may extend beyond the Action Area. ECC members may choose to
participate in work in the field.
Basic methodology will include sampling and estimation of population density of fluvial
BCT in the mainstem and lower reaches of tributaries in the winter and end of summer.
All fish species sampled will be identified and enumerated, and all captured BCT will be
weighed and measured. These data will then be used to target tributaries for trapping of
fluvial out- migrants. At least 30 fish will be tagged in each segment during each of two
years. Sampling techniques chosen will consider the health of individual fish and
survivability of BCT populations. At a minimum, tracking will provide monthly locations
throughout the year to address the question of habitat connectivity. Tracking for the
period from April 1 through June 30 may be conducted on a weekly basis.

Schedule and Funds
Telemetry studies are expected to begin in 2005. Funding for this element is $50,000 per
year for three years.

Broodstock Development
Goal
Develop localized broodstock(s) of BCT, if results of the genetic sample analysis
determine it to be necessary, for stocking in the Action Area linked to native BCT
protection and restoration efforts.
Objectives
Incorporate results of the genetics study to determine if developing such stock(s) is
necessary for use in the Conservation Hatchery Program.
To provide an alternative to non-native fish stocking.
Methodology
The IDFG will use data from the genetic analysis of BCT to estimate the genetic
relationships between populations in the Action Area and elsewhere in the Bear River
and Bear Lake systems. Based upon existing data and restoration opportunities, localized
BCT broodstock(s) will be raised if determined necessary by ECC and agreed to by
IDFG. Coordination will occur with Wyoming Game and Fish in conjunction with
previous work that developed fluvial BCT broodstock from the upper Thomas Fork.
Methodology will follow that outlined in the Wyoming Game and Fish Department Fish
Division Bear River Cutthroat Brood Stock History and Maintenance (Anderson 2000)
(Appendix C). The ECC will coordinate with IDFG and Wyoming Fish and Game to
develop a plan specific to the Action Area. If genetic analysis determines all existing
pure Bonneville cutthroat trout populations in the analysis area are apparently similar,
one broodstock would be developed for use in the Action Area. If genetic analysis
determines obvious differences in pure populations within the project area, there may be
more than one broodstock developed. The broodstock(s) could be used to replace nonnative fish stocking in the Action Area and/or could be used to replace naturally
reproducing brook and rainbow trout in the Action Area.
Discussion
Fish stocking could be used to re-establish native BCT populations, however broodstock
development would only occur if the genetic analysis determined it to be a necessary
action for BCT restoration.
BCT broodstock development for this study would benefit from and build upon previous
work at the Daniel Fish Hatchery, Wyoming Game and Fish Department, as well as the
results of the genetics study (above).

Broodstock development is linked to Section 3.1.3 (Conservation Hatchery Program) of
the Bear River Settlement Agreement, and related to BCT protection and restoration
efforts that will be synthesized in the BCT Restoration Plan beginning in 2008.
Schedule and Funds
If identified as appropriate by the ECC, as determined by the genetic samples analysis,
broodstock development will begin after year 5, and will be completed by year 8.
Funding for this element is $100,000 per year for three years. Funds available for
broodstock development, if not used for broodstock development, may be reallocated for
use under Articles 405 and 406 at the discretion of the ECC, and must be used by the end
of the eighth anniversary of license issuance (December 22, 2011).

Citations
Anderson, G. 2000. Wyoming Game and Fish Department Fish Division Bear River
Cutthroat Brood Stock History and Maintenance. Reference #00b05BRC.
IRZ Consulting. 2001. Paired Color Infrared and Thermal Infrared Imaging and Analysis for
Selected Idaho Streams. April 25.

Appendix A – Genetics Study Work Plan

Study Design/Work Plan

Title: A genetic assessment of cutthroat trout populations within the Bear River drainage, ID and UT:
Emphasis on inter- and intra-specific hybridization and introgression and genetic population structure
This study will: 1) evaluate the extent of hybridization and introgression from introduced hatchery rainbow
trout and Yellowstone cutthroat trout occurring within native cutthroat populations in the Bear River
drainage in Idaho and Utah. 2) Assess genetic variability and genetic population structure of cutthroat
populations within the Bear River drainage.
Work Description: The project is designed to provide baseline information on genetic variation within
and among populations of cutthroat trout in the Bear River drainage and examine the effects of past
stocking of hatchery rainbow trout and out of basin Yellowstone cutthroat trout in terms of hybridization
and introgression. Results from this work should help managers directly in assessing current and future
genetic risks, preserving existing genetic variability, delineating and prioritizing populations for
conservation and management purposes, identifying suitable populations for translocations and
reintroductions, identifying suitable populations for broodstock development, and addressing genetic
concerns in future ESA petitions. This project will carry out its genetic assessment of Bear River drainage
populations utilizing molecular genetic methods on fin tissue non-lethally sampled from cutthroat trout
throughout this drainage. Up to eight diagnostic nuclear DNA loci and a diagnostic mitochondrial DNA
gene region will be used to evaluate the level of introgressive hybridization between rainbow trout and
native Bear River Bonneville cutthroat trout populations. A combination of mitochondrial DNA analyses
(sequencing and RFLP) and microsatellite analyses will be used to evaluate the extent of hybridization
from out of basin Yellowstone cutthroat trout. Additionally, genetic variation and genetic population
structure among samples from these locations will be further evaluated using six microsatellite loci
previously optimized on cutthroat trout. The majority of the samples that are part of this project have
already been collected by the Idaho Department of Fish and Game and are awaiting analysis.
Budget: FY 2004 – Genetic analysis of approximately 750 samples of cutthroat trout tissue (~30 fish
from 25 locations) will require approximately $40,000.
Experimental Design
Sample CollectionNon-lethal fin clips have already been sampled from 19 populations within the Bear
River drainage and from five hatchery populations for comparison purposes (Table 1). Some additional
sampling will take place during the summer of 2004 to increase sample sizes at some sites and to allow
for temporal comparisons. Fin clips will be stored at room temperature in 100% ethanol until genetic
analyses are performed.
Table 1. Sample Location and sample size.
Drainage Basin
Sample Location
Bear River
Dry Creek
Sugar Creek
Pearl Creek
Birch Creek
Skinner Creek
N. Canyon Creek
Foster Creek
Maple Creek
8-mile Creek
Mill Canyon Creek
Williams Creek
Preuss Creek
Giraffe Creek

N
20
26
16
5
15
6
9
26
26
5
20
5
9

Drainage Basin
Bear River

Hatchery
Hatchery
Hatchery
Hatchery
Hatchery
Hatchery

Sample Location
Geotown Creek
Cub Creek
Beaver Creek
St. Charles Creek
Logan River
Henrys Lake
Yellowstone Lake
Daniel Fish Hatchery (Bear
River)
Glenwood Hatchery
Clark Fork Hatchery
Bear Lake

N
11
35
13
19
22
30
30

.

30
30
30
35

DNA Extraction-Mitochondrial DNA and nuclear DNA will be extracted from non-lethally collected fin-clip
samples using methods described by Paragamian et al. (1999), adapted from protocols by Sambrook et
al. (1989) and Dowling et al. (1990).
PCR Amplification and restriction enzyme digestion of Nuclear DNA gene regions-DNA isolated
from each sample will be amplified using the Polymerase Chain Reaction (PCR) with primers specific for
8 nuclear DNA gene regions (markers): Recombination activation gene (RAG 3’), Ikaros gene (IK), Occ
35, Occ 36, Occ 37, Occ 38, Occ 42, and OM 55. All eight markers are diagnostic between rainbow trout
and cutthroat trout (Baker et al. 2002; Campbell et al. 2002; Ostberg and Rodriguez 2002). The RAG 3’
and IK markers require a restriction enzyme digest to produce diagnostic banding patterns. For the
remaining markers the amplification product results in diagnostic banding patterns. Amplification product
or digests will be electrophoresed on 3% synergels with tris-acetate-EDTA buffer or 6% acrylamide gels
with tris-borate-EDTA and stained with ethidium bromide and fluoresced under UV-light to visualize
alleles.
PCR Amplification, restriction enzyme digestion, and sequencing of mtDNA gene region-The ND12
gene regions of the mitochondrial genome will be amplified using the Polymerase Chain Reaction (PCR)
and digested with four restriction enzymes (Dpn-II, Hinf-I, Msp-I, and Rsa-I) that have previously yielded
haplotype variation in Yellowstone cutthroat and Bear River cutthroat trout populations. These restriction
enzymes also produce diagnostic banding patterns between cutthroat trout and rainbow trout (Idaho
Department of Fish and Game, unpublished data). Digests will be electrophoresed on 3% synergels with
tris-acetate-EDTA buffer or 6% acrylamide gels with tris-borate-EDTA and visualized as band patterns
(fragments) when stained with ethidium bromide and fluoresced under UV -light. The fragment size in
base pairs will be estimated by comparison to a 100 b.p. size standard.
Amplified product, representing unique haplotypes, will also be purified and used as template DNA for
cycle sequencing reactions performed using Dye Terminator Cycle Sequencing. Sequencing reactions
will be run on an ABI 310 DNA Sequencer (Perkin-Elmer Corp.).
Microsatellite Amplification and allele scoring-Allele frequency variation at six microsatellite loci (Ogo
4, Omm 1036, Ots 107, Fgt 2, Ocl 1, and Ogo 3) will be examined on all collected samples. PCR
conditions, and methods for scoring amplification products will follow those described by Olsen et al.
1998; Sakamoto et al. 1994; Nelson & Beacham 1999; Condrey and Bentzen 1998; and Wenburg &
Bentzen 2003.
Data Analysis and Methods Rationale
Nucleotide sequence divergence among mtDNA haplotypes will estimated using Program D of the REAP
software package (McElroy et al. 1992). Resulting distance matrices will be used to construct
phenograms (trees) using the KITSCH and DRAWGRAM programs in PHYLIP 3.5c (Felsenstein 1993).
The DA program in REAP will be used to calculate estimates of nucleotide and haplotype diversity. The
extent of geographic heterogeneity of haplotypes among populations will be examined using the MONTE
program in REAP and analysis of molecular variance procedures-AMOVA (Excoffier et al. 1992). To

allow for further phylogenetic analyses and to check sequence divergence estimated from RFLP site
data, all unique haplotypes will be sequenced. Sequences will be aligned using the software program
Sequencher 3.1.1 (Gene Codes Corporation, Ann Arbor, MI, USA). Estimates of sequence divergence
among haplotypes (p), Kimura's two-parameter distance, and construction of Neighbor-joining trees will
be performed using the software program MEGA 2.1-Molecular Evolutionary Genetic Analysis (Kumar et
al. 2001).
For microsatellite data, Genepop on the Web (Raymond and Rousset 1995) will be used to test each
locus in each population for departures from Hardy-Weinberg equilibrium and all pairs of loci for linkage
equilibrium. A sequential Bonferroni correction (Rice 1989) will be used to correct for multiple
simultaneous tests using a significance level (a) of 0.05. Unbiased expected heterozygosity (He; Nei
1987), observed heterozygosity (Ho), and average number of alleles per locus (A) will be calculated for
each locus in each population. The number and frequency of unique alleles (Slatkin 1985) will also be
documented to provide evidence for taxa (Yellowstone cutthroat versus Bear River cutthroat) and
population differentiation.
Genetic differentiation will also be measured by comparing allele frequency distributions for all pairs of
populations using a homogeneity test computed as an exact test in Genepop on the Web (Raymond and
Rousset 1995), pairwise Fst estimates (Weir and Cockhram 1984), and a frequency assignment test
(Paetkau et al. 1994). Assessments of genetic subpopulation structuring will be also be made using an
analysis of molecular variance (AMOVA, Excoffier et al., 1992), available in the software package
Arlequin.
The methods and materials described above, including data analysis, have been previously published
and widely used among a number of population genetic studies on fish including a variety of cutthroat
trout subspecies (Nielsen and Sage 2002; Condrey and Bentzen 1998; Wenberg et al. 1998). The
methods have also been extensively reviewed in several publications, including Population Genetics and
Fishery Management (Ryman and Utter 1987) and Microsatellites: Evolution and Applications (Goldstein
and Schlotterer 1999).
Budget
FY 2004- Genetic analysis of approximately 750 samples will cost $43,502 (see budget below).

Budget for Genetic Analysi s of Bear River Cutthroat Trout
Personnel
Laboratory Technician (I.H.)
Fringe Benefits

From
06/01/04

Operating Expenses
Supplies, Materials etc.
chemicals, pipet tips, tubes, gloves, etc.

TOTAL

To
12/01/04

Hourly Total Hrs.
$17.00
1040

Cost
$17,680
$7,072

$18,750

$43,502
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Appendix B – Proposed Methodology for Telemetry Study

Habitat Selection by Bonneville Cutthroat
Trout in the Bear River Drainage
Proposed Methods for the Radio Telemetry Study

Study Objectives
1) Describe seasonal movements and habitat selection of fluvial
Bonneville cutthroat trout in the Bear River

2) Identify spawning location of fluvial Bonneville cutthroat trout

3) Correlate Bonneville cutthroat trout movements with water
temperature and flow

General Study Design
The study area begins at the confluence of the outlet canal with the
Bear River, which is about 2.6 miles west of Montpelier Idaho. The study
area follows the Bear River downstream to the Utah-Idaho boarder (118
river miles) and includes five dams. Between the outlet canal and
Alexander Reservoir (50 miles), the river is free flowing and provides a
corridor for fish migration both up and downstream. The lower section of
the study area has a total of 68 river miles and contains all five dams that
restrict fish movement (Figure 1). The dams in the lower reach include
Alexander, Last Chance, Grace, Cove, and Oneida.

Data collection for the fish telemetry study will be completed over a
two-year period. The first year, fish will be tagged and monitored in the
upper free-flowing river section. During the second year, the lower section
will be completed. Splitting the study area into two sections will reduce
costs, (i.e., we will only buy three fixed radio receivers instead of six) and
provide a logistically feasible length of river to monitor.

To complete a 365-day radio telemetry survey for the two river
reaches, fish will be tagged during the spring and fall. Telemetry tags will
be implanted into pre-spawn and immature BCT. The pre-spawn BCT will
be tagged in the fall (October – November). The fall tags provide
information on winter habitat, spring spawning migrations, and specific
spawning locations. Due to tag transmitter life and anticipated postspawning mortality, sub-adult BCT will be tagged in the spring (April –
May). The spring tagging ensures that adequate samples of fish are being
tracked through the summer.

Tracking BCT will be done with the use of aerial, manual (truck or
foot) and stationary receivers. Aerial tracking will be done on a monthly
basis. Aerial tracking can identify approximate fish locations and often is
necessary to locate fish that have moved long distances not anticipated or
detected from ground surveys. Manual tracking will be done at least biweekly. During the spawning period, tracking will be completed weekly.
Manual tracking offers specific site or habitat locations (Table 1).

Fixed receivers will be stationed at the boundaries of the free-flowing
and regulated reaches. The fixed receivers monitor fish leaving the study
reach. Additional stationary receivers will be placed at the confluence of
suspected major spawning tributaries. Fixed receivers operate continously

and record direction of movement. The combination of fixed, manual, and
aerial receivers will provided detailed information of habitat selection,
migration patterns, spawning locations, and potential sources of mortality
of fluvial BCT in the Bear River.

Specific Tagging methods

Radio transmitters and receivers will be purchased through
advanced Telemetry Systems (ATS). ATS equipment is being used for
ongoing telemetry studies by regional IDFG programs and will be
compatible and complement existing equipment (http://www.atstrack.com).

Collection of fish will be done using two techniques, angling and
electro-shocking. Angling imposes less stress. Electrofishing wi ll be
employed if sample size objectives are not met in a reasonable time period
by angling. The tagging goal for each reach is 50 pre-spawn adults in the
fall and 50 immature BCT in the spring (200 total tags to complete the
study).

Cutthroat trout di stribution in the river is likely patchy. This will make
it difficult to distribute tagged fish evenly throughout the river reach.
Despite the expected patchy distribution, an effort will be made to tag 10
fish within every 10-river mile section. Fish within each 10-river mile
section may not be evenly distributed.

Several transmitter types will be implanted in fish. Tag size and
associated duty cycle (tag life) will vary in a way to minimize tag affects on
fish and ensure that there are active tags in the study area for at least a
365 d period. The general rule is that the tag weight should not exceed

2% of the fish’s body weight. The largest tags purchased will be 14 grams
and used for fish that weight at least 700 grams. The smallest fish tagged
in the study will weigh at least 350 grams (tag size 7 grams). All tags will
have mortality indicators, which are activated if no movement is detected in
a 24-hour period. This type of indicator allows trackers to retrieve the
fish/tag and identify possible sources of mortality.

The radio transmitters will be surgically implanted into the fish body
cavity following the procedures described in Schmitterling (2001). Surgical
implantation is started by anesthetizing the fish with metho-tricaine (MS222) in a dosage of 1gram/17Litres of water. An incision is made
approximately 1.5 inches long, centered between the pectoral fins and
pelvic fins. A grooved directional tool approximately 4 inches long is then
inserted into the incision and slid posterior, close to the flesh to prevent
any contact with the internal organs, until it reaches ¼ inch behind the
pelvic fins. Then a 4-inch long catheter needle is inserted behind the
pelvic fins and slid up the directional tool until it exits the 1 - 1.5-inch
incision made earlier. The antennae is then inserted into the catheter
needle and directed out through the hole that the catheter needle made
behind the pelvic fins. The body of the tag is then gently inserted into the
1.5-inch incision. At this point, 4 stitches are used to close the 1.5 inch
incision and both incisions are treated with iodine. This process should
take between 6-8 minutes. Then the fish is put into a live well of fresh
water to recover.

Tracking Methods

Tracking will be completed using aerial, manual and stationary
receivers. Each time a tracked fish is located the date, time, and GPS

location will be recorded. Idaho Department of Fish and Game has a pilot
trained for telemetry work and will complete aerial tracking once a month.
Aerial tracking will be completed using an Advanced Telemetry System
(ATS) 2000 receiver, 2 yagi antennae and Garmin e-trex GPS. Aerial
tracking does not allow for detailed habitat use, but will give creditable
direction on where to manually track. Manual tracking will be done at least
bi-weekly with the same ATS 2000 receiver, 1-yagi antenna and Garmin etrex GPS. Manual tracking will be complete by truck, boat, or by foot.
Stationary sites will be set up with an ATS 4500 receiver and 2 yagi
antennae. These receivers record fish migration date, signal strength, and
fish directionality. Fixed receiver data will be downloaded to a laptop
computer bi-weekly. There will be 3-4 stationary site locations in each
study reach, one at each boundary and others at potential major spawning
tributaries. The stationary receivers will be necessary to determine when a
fish either entered or exited the study area or tributary and what direction it
was going.

Water Temperature and Flow Monitoring

Water temperature will be monitored using Hobo temp recording
devices. These gages will be placed at three locations (upper, mid and
lower) on the free-flowing section. On the regulated section Hobos will be
placed at the tailrace of each dam and also one at the Hwy 34 bridge and
one at the Idaho-Utah Stateline. In addition to correlating fixed
temperature data with fish movements, specific habitat use will be
recorded. When access to the river is practicable (boat or foot), telemetry
equipment will be used to identify the specific location of a fish (pool, riffle,
etc). At the marked location, water temperature, water depth, and
Dissolved Oxygen readings will be recorded. An attempt will be made to

collect the specific habitat data on each tagged fish several times during a
season (Spring, Summer, Fall, Winter).

Expected Results
• Identify tributaries used for spawning and rearing habitat
• Description of seasonal movements of BCT in the Bear River
• Identify physical or chemical barriers to migration in tributaries and
the Bear River
• Develop a better knowledge of BCT abundance in the Bear River
• Description of preferred habitat type by season
• Documentation of mortality factors (predators, angling, water quality,
etc.)

Table 1. Tagging and Tracking Schedule
Month
J

F

M

A

M

J

J

A

S

O

N

D

Manual Tracking Frequencies

1

1

2

2

4

4

2

2

2

2

2

1

Aerial Tracking Frequencies

1

1

1

1

1

1

1

1

1

1

1

1

Fall Tagging
Fall Transmitter Life
Spring Tagging
Spring Transmitter Life

Table 2. Equipment List / Budget
Relicensing
Item
Recievers
Mobile
Fixed
Transmitters
Antenas/cables
Travel
Truck
Plane Rental
Boat Jet
Boat Drift
Misc

IDFG

Unit/Cost

Qnty

$

$2,500.00
$4,000.00
$175.00
$100.00

3
200
6

$12,000.00
$35,000.00
$600.00

$350.00

24

$10,000.00
$8,400.00

Qnty

$

1
1

$2,500
$4,500

1
1
1

$2,500.00
$300.00

$1,000.00

Personnel
Graduate Student
1
$54,000
Technician
1
$20,000
IDFG shaded areas are for equipment that can be used for the project and(or) expected costs
associated with using existing IDFG boats.

Table 3. Relicensing budget needs by year. Budget estimates do not
include overhead.
Year

Expense Item

First

Telemetry Equipment
Travel
Personnel

Second

Third

Relicensing Costs

subtotal

$30,100.00
$9,200.00
$28,000.00
$67,300.00

subtotal

$17,500
$9,200.00
$28,000.00
$54,700.00

Telemetry Equipment
Travel
Personnel

Personnel
Travel
subtotal

$18,000.00
$1,000.00
$19,000.00
Total

$141,000.00

Regulated Section
68 miles

Free Flowing Section
50 miles

Figure 1.

Study Area from Stewart Dam to Alexander Dam (free-flowing section) and
downstream to the Utah-Idaho Border.

Appendix C – Wyoming Game and Fish
Bear River Broodstock History and Maintenance

