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a. Abstract 
The South Fork of the Snake River, from Palisades Dam to the confluence with the Henry’s Fork of the Snake River, supports a popular and productive fishery, comprised primarily of native Yellowstone cutthroat trout.   Palisades Dam, a U.S. Bureau of Reclamation project, regulates flows in this reach of the river.  Flows vary considerably based on the need for irrigation water, power production and flood control.  Life history strategies of cutthroat trout include both tributary and mainstem spawning and rearing.  Rainbow trout, a non-native species, are now well established in the mainstem and are considered a significant threat to the genetic integrity and population viability of Yellowstone cutthroat trout.  Management actions have been taken to control or reduce the rainbow trout population; however, the long term success of Yellowstone cutthroat trout management in the South Fork will depend on not only maintaining rainbow trout control efforts, but also on enhancing recruitment and survival of Yellowstone cutthroat trout.  

Several factors related to habitat pose serious threats to the cutthroat trout population by limiting juvenile survival and recruitment to the population.  The first is unscreened irrigation diversions in tributaries and in the mainstem.  The second is degraded habitat in tributaries, due largely to cattle grazing and dewatering.  The third is the dewatering of mainstem side channels and stranding of juvenile and adult fish due to reduced flows from Palisades Dam.  Previous research has demonstrated that entrainment in diversions and side channel dewatering can result in high mortality of juvenile trout in both the South Fork of the Snake River and in other similar systems. This project seeks to increase survival and recruitment of Yellowstone cutthroat trout by minimizing entrainment of juvenile cutthroat trout in irrigation diversions, improving habitat in South Fork tributaries, and by developing a better understanding of the relationship between regulated flows and juvenile cutthroat trout survival so that optimal flows can be identified.  This project is proposed by IDFG in cooperation with the Office of Species Conservation (OCS) as partial mitigation for the construction and operation of Palisades Dam.

b. Technical and/or scientific background
The 63-mile reach of the South Fork of the Snake River (South Fork), from Palisades Dam downstream to the confluence with the Henry’s Fork (Figure 1), supports a tremendously popular and productive population of Yellowstone cutthroat trout.  This native trout population is one of the few remaining healthy populations in the Upper Snake basin and therefore has particular biological, ecological and social value.  Despite overall health of this population, the lower portion of the river (from Heise to the confluence with the Henry’s Fork is characterized by much lower cutthroat trout densities than upper reaches of the river.  Cutthroat trout densities are generally 200 to 600 fish per mile in the Lorenzo (lower) reach, compared with 1,500 to 3,000 fish per mile in the middle and upper reaches. (Table 1).  Although no clear explanation exists, poor recruitment to the lower river seems likely, as there are no major tributaries entering this reach.  Furthermore, brown trout, which are primarily mainstem spawners, are similarly abundant in the lower reach as in the middle (Conant) reach (Table 1), which would seem to support the possibility that juvenile production limits the cutthroat trout population.  

A variety of anthropogenic factors threaten the long-term survival of Yellowstone cutthroat throughout the South Fork.  These include non-native species, quality and quantity of tributary spawning/rearing habitat, and side channel dewatering due to winter flow regulation.

 Although stocking of rainbow trout in the main-stem and tributaries was discontinued in the early 1980s, it has become evident in recent years that a rainbow trout population is established and, in fact, expanding.  The non-native rainbow trout population poses a serious threat to Yellowstone cutthroat trout, primarily through genetic introgression.  In annual electrofishing surveys of the Conant Reach, rainbow trout have increased in abundance from about 1% of the total catch in 1982 to 19% of the catch in 1999 (Table 2).  A research initiative was begun in 1996 to determine the status of the rainbow and rainbow-cutthroat hybrid trout populations and describe where and when rainbow, hybrid and cutthroat trout are spawning.  Rainbow and hybrid trout primarily use main-stem side channel habitat for spawning while cutthroat trout use both main-stem side channel and tributary habitat (Henderson 1999; Henderson et al. 2000).  Following these results, an intensive tributary management program was implemented to preserve the genetic integrity of cutthroat trout spawning in Burns Creek, Pine Creek, Rainey Creek and Palisades Creek (Figure 1).   Permanent tributary weir and trapping facilities now allow Idaho Fish and Game personnel to block escapement of rainbow and hybrid spawners (Figures 2 and 3) and allow passage of genetically pure cutthroat spawners (genetic research has demonstrated near 100% accuracy in field identification of cutthroat with less than 0.5% rainbow trout introgression.)  In addition, IDFG implemented liberalized rainbow trout regulations designed to encourage harvest in 1998.  

Efforts to increase angling mortality on rainbow trout and exclude them from spawning in selected tributaries are only one aspect of Yellowstone cutthroat trout conservation.  The success of these actions will likely be limited without simultaneous efforts to increase survival and production of Yellowstone cutthroat trout. Production of juvenile cutthroat trout is affected by side channel dewatering and stranding related to winter flows, the availability of quality tributary habitat, and entrainment in unscreened irrigation diversions.   

Palisades Dam was completed in 1956, inundating 32 km of riverine habitat.  Winter flow releases, regulated to manage Palisades Reservoir storage, have resulted in significant de-watering of secondary channels of the South Fork.  The de-watering potentially causes major losses of juvenile salmonids during winter and might limit the adult population through poor recruitment.  

A multi-agency study completed in 1992 recommended a minimum winter flow release of 1,500 cfs at Palisades Dam based on flow-habitat relationships (Schrader and Griswold 1994).  Implementation of this minimum flow in normal water years is believed to be critical to the long‑term stability of the population.  In drought periods with less than normal storage water available, such as two of the past three years, winter flow releases have been substantially less than the recommended 1,500 cfs (1,050 cfs in winter 2001-02, 1,100 cfs in winter 2000-01) renewing concerns that dewatering of the side channels can result in weak year-classes.  In particular, the lower reach of the South Fork, from Heise to the confluence with the Henry’s Fork has been identified as a reach of river affected by the low flows.  The extensive braiding of this reach makes it particularly vulnerable to side channel dewatering.  Furthermore, much of the instream flow of the South Fork is diverted at Heise to the irrigation canal known as the Dry Bed or Great Feeder, greatly compounding the effects of low winter discharge from Palisades Dam. In 2001, although discharge at Palisades Dam was 1,050 cfs, and flows at Heise were 1,490 cfs (increase in flow due to tributary contribution) flows in the Lorenzo area of the lower river were only 746 cfs.  These flows are substantially less than the long-term averages (Table 2) demonstrating the magnitude of the low water years.

Table 1.  Estimated abundance of age 1 and older (≥4 in) cutthroat trout (YCT), rainbow and hybrid trout (RB/HYB) and brown trout (BRN) in the upper, middle, and lower electrofishing sections of the South Fork Snake River, 1987-1999.

Year
Estimated Number per Mile
% composition


YCT
RB/HYB
BRN
%YCT
%RBT
%BRN

Palisades (upper) Section

1987
406
--
--
62
6
31

1989
1,148
114
60
82
10
8

1991
816
837
36
71
22
6

1994
--
--
--
62
33
4

1995
1,144
1,086
93
60
33
7

1997
1,266
469
717
55
12
33

Conant (middle) Section

1982
--
--
--
79
1
19

1986
4,658
--
1,034
83
2
14

1987
--
--
--
86
2
12

1988
2,403
--
543
88
3
9

1989
2,586
102
308
89
4
7

1990
3,755
330
594
84
6
9

1991
2,255
216
314
80
7
13

1992
--
--
--
83
5
12

1993
2,422
177
218
85
6
9

1994
--
--
--
79
9
12

1995
1,983
436
474
69
16
16

1996
2,421
1,626
506
66
15
18

1997
1,845
999
595
54
27
18

1998
2,726
742
391
59
20
21

1999
2,977
1,055
825
63
19
18

Lorenzo (lower) Section

1987
451
--
601
38
<1
61

1988
286
--
443
36
1
63

1989
208
--
302
34
1
65

1990
491
--
343
38
<1
62

1991
656
--
515
37
1
63

1993
513
--
795
37
2
62

1995
756
--
950
32
1
67

1999a
393
--
1797
23
<1
76

Table 2.  Discharge (cfs) at gages on the South Fork Snake River in drought conditions (November, 2001) compared with long-term averages (89 year  mean).

Gage
November, 2001
Long-term mean flow

Irwin
1,070
2,460

Heise
1,490
3,060

Lorenzo
746
1,280

Four major tributaries and four to five smaller tributaries to the South Fork contribute juvenile recruits to the population.  The relative importance of the tributaries is still unknown; however, outmigration of juvenile trout in Burns and Palisades creeks was estimated at 97,000 and 181,000 fish respectively in 1996 (Der Hovanisian 1997), suggesting that the tributary contribution is quite significant.  Tributary evaluations in 1980 indicated that Burns, Palisades, and Pine creeks are the most important tributaries below Palisades Dam for Yellowstone cutthroat trout reproduction (Moore 1981, 1980).  Other tributaries supporting some level of cutthroat trout spawning are Rainey, Pritchard, Black Canyon, and Indian creeks (Moore 1981).  Particularly in these latter streams, habitat quality/quantity greatly limits the potential for fluvial cutthroat trout reproduction.  Primary causes of degradation in most of these streams are cattle grazing and irrigation water withdrawal.  Downstream passage of outmigrants is limited in some streams by unscreened irrigation ditches and dewatering.  Irrigation diversions have been shown to entrain as many as 70% of juvenile outmigrating trout in the South Fork drainage (Der Hovanisian 1997) and in similar systems (Reiland 1997).  Although irrigation ditch diversion screens have been installed in Palisades, Burns, and Rainey creeks, several smaller irrigation diversions in the remaining streams are still unscreened, resulting in additional juvenile mortality and in some cases, difficulty with upstream passage of adults.
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Figure 1.  South Fork of the Snake River and major tributaries from the confluence with the Henry’s Fork to Palisades Dam, Idaho.

Figure 2.  Fish weir and spawner collection facility in Rainey Creek, Idaho, a tributary to [image: image2.jpg]


the South Fork of the Snake River.
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Figure 3.  Aerial view of fish weir and spawner collection facility in Palisades Creek, Idaho, a tributary to the South Fork of the Snake River.

c. Rationale and significance to Regional Programs

This proposed project addresses needs identified in the Snake Headwaters Subbasin Summary (draft).  Specifically addressed are the needs to 1) obtain sufficient normative river flows and river processes to minimize survival bottlenecks of Yellowstone cutthroat trout, 2) protect, improve and restore degraded habitat, and 3) continue management programs designed to decrease populations of rainbow trout and minimize introgression with Yellowstone cutthroat trout.

This proposed project is consistent with the habitat-based approach of the Council’s 2000 Fish and Wildlife Program (FWP).  More specifically, this project addresses the emphasis on protecting and restoring biological systems.  The South Fork is a uniquely productive ecosystem and is considered by the USFWS to be the most important fish and wildlife habitat in the state of Idaho.  Much of the success of the South Fork management is related to flow regulation and the simulation of the natural flow regime.  A relatively normal hydrograph, complete with intermittent flood events is tied to the natural function of the biological system.  Yellowstone cutthroat trout are a key component of this biological system and are vulnerable to deviations from a natural hydrograph.  Past research has demonstrated the dependence of Bald eagles on cutthroat trout (Whitfield 2000) for a food source.  The Subbasin Summary identifies the dewatering of side channels (related to fall/winter flows) as potential threats the cutthroat trout population and in turn the long term food supply of eagles.  

This proposal is also consistent with the goals and framework of the 1995 Fish and Wildlife Program.  Section 2.2A states that it is a systemwide policy to "support and rebuild native species in native habitat" which this project attempts to do. Section 10.1A states the following principal: "In areas below storage projects, protect, mitigate and enhance resident fish that are affected by altered annual flow regimes, daily load following, temperature modifications and nutrient trapping".  The Council's program in Section 10.2C spells out its desire to assist with diversion screening and states " Annually, in January, provide the Council with a prioritized list of tributary screening and passage facility improvements for stream diversions in the Columbia River Basin affecting resident fish" and to give priority to naturally producing weak stocks.   To our knowledge the diversions in this proposal were not included on previous lists but this statement shows the Councils intent to address this problem.

The South Fork Snake River is an extremely important recreational and economic resource in eastern Idaho.  The fishery has gained popularity in the past two decades, and is now one of the most heavily fished rivers in the state.  The IDFG and the U. S. Fish and Wildlife Service (FWS) have rated the fishery resources for a number of water bodies in the Palisades subbasin.  The South Fork Snake River below Palisades Dam is rated as a highest-valued fishery resource.  Yellowstone cutthroat trout are the most important component of the fishery and supported 71% of the catch in 1996.  The fishery generates substantial economic benefits to the region.  Anglers fished an estimated 169,142 hours in about 51,000 trips in 1996.  An economic analysis of the Henry’s Fork in that same year (Nowell and Kerkvliet 2000) indicated that anglers spent around $61 per day in actual expenses (lodging, meals, equipment, guides, travel, etc.).  Given the proximity and similarity of the two systems, and the overlap of the anglers utilizing the two rivers, it seems reasonable to use the same daily expenditure figure for the South Fork of the Snake River.  At $61 per angling trip, anglers fishing the South Fork contributed around $3.1 million of actual out-of-pocket expenditures to the regional economy in 1996.  It is important to note that this estimate does not include “willingness-to-pay” adjustments, which would greatly increase the total value of the fishery.

d. Relationships to other projects 
This project will complement several ongoing projects and recently developed projects and programs.  In each case, projects have been developed to protect and enhance Yellowstone cutthroat trout populations and the related fishery.  

South Fork Cutthroat Conservation Project -- In an intensive Yellowstone cutthroat conservation project, IDFG has worked in cooperation with U.S. Forest Service (USFS), the Jackson One-Fly Foundation, Trout Unlimited, and the National Fish and Wildlife Foundation since 1996 to design, construct and operate permanent fish trapping facilities on Palisades, Burns, Rainey, and Pine creeks, the four most important cutthroat spawning tributaries to South Fork.  These traps are being used to prevent upstream migration and spawning of rainbow trout.  This program will not only help minimize introgression in the South Fork cutthroat population, but it will also create refuges of pure Yellowstone cutthroat trout in these important tributaries.  Additionally, irrigation diversions on Palisades, Burns, and Rainey creeks were screened to minimize entrainment losses of juvenile Yellowstone cutthroat trout outmigrants.  

Snake River Native Salmonid Assessment Research Project --The Idaho Department of Fish and Game began this fisheries inventory and research project (Project No. 980002) in August 1998.  This ongoing project is designed to assess the current status of native salmonids in the middle and upper Snake River provinces in Idaho.  The overall goal of this research is to protect and rebuild populations of native salmonids in the middle and upper Snake River provinces to self-sustaining, harvestable levels.  The project, which consists of three phases, will (Phase I) assess current stock status and population trends of native salmonids and their habitat (Phase II), identify factors limiting populations of native salmonids, and (Phase III) develop and implement recovery strategies and plans.  The inventorying phase is being used to assess presence/absence and abundance of native salmonids in all major watersheds of the middle and upper Snake River provinces, and concurrent habitat measurements are being used to preliminarily examine factors that influence this presence/absence and abundance.  Genetic samples are also being collected to assess the purity of populations and the degree of genetic variability among and within populations of native salmonids.  Based on these findings, major limiting factors will be investigated during the second phase of the project.  Recovery strategies for individual or groups of subbasins will be developed to address the factors most important in limiting the patterns of distribution and abundance of native salmonids.  

Trout Unlimited Home Rivers Initiative -- Recently, Trout Unlimited identified the South Fork of the Snake River for the national Home Rivers Initiative, thereby commencing a multi-year project designed to conserve the native Yellowstone Cutthroat trout fishery on Idaho's South Fork of the Snake River.  The project, beginning in the fall, 2001, will combine research and assessment, habitat restoration, and long-term conservation planning and is scheduled to last at least three years with associated funding on an annual basis.  The current thrust of this project can be divided into the following five categories: 1) reducing hybridization and displacement of native Yellowstone cutthroat trout with introduced rainbow trout, 2) understanding and recommending modifications that effect geomorphic impacts to mainstem river habitats due to flow alterations from Palisades Dam, 3) reducing and eliminating damage to the spawning tributaries due to dewatering, grazing, road development, and other impacts, 4) reducing or mitigating recreational impacts, including boat traffic from jet and drift boats, 5) assessing and reducing or eliminating impacts from development, with associated bank armoring, along the South Fork.  

Biologically Based System Management –The Bureau of Reclamation and the Flathead Research Station are currently developing a Biologically Based System Management model.  The goal of this model is, in part, to accurately predict, and scientifically defend, flow rates requisite for conserving the South Fork fishery.  This 3-phase project is examining the river/floodplain structure and function to improve aquatic resource conditions between Palisades Dam and Heise.  Phase 1 was synthesis of the significant scientific literature of the focal study.  Phase 2 involves evaluation of the hydrogeomorphic structure and function of the Snake River reaches in the focal area and will provide the detailed site-specific understanding of geomorphic and hydrologic processes and form the information platform for building Phase 3.  Phase 3 will use hyperspectral imagery to extend the utility and application of on-site field work conducted in Phase 2, and will allow a landscape scale analysis of the entire focal study area resulting is restoration prescriptions to this key river reach.  

Idaho State University Flow Evaluation – Idaho State University is currently developing a proposal to compile and analyze hydrologic data for the gages at Irwin, Heise and Lorenzo.  Researchers plan to analyze post-Palisades flows, reconstruct unregulated flows, and statistically compare the regulated and unregulated hydrologic regimes.  This will form the hydrologic basis on which to investigate relationships between flows and various biological indices such as rainbow introgression and winter survival.  

To our knowledge, there have been no other BPA funded fishery projects for mitigation of Palisades Dam and no other BPA funded projects in this reach of the river. 

e. Project history (for ongoing projects) 

This proposal is for a new project.

f. Proposal objectives, tasks and methods
Objective 1:  reduce the losses of cutthroat into tributary irrigation diversions by 50% in order to increase the cutthroat densities in the river to at least 2,500 age-1 and older Yellowstone cutthroat trout per mile at the Conant reach.
Entrainment losses of juvenile outmigrants and post-spawn adults to tributary diversions can be a large percentage of total outmigration.  Research has indicated that cutthroat trout primarily spawn in tributaries and rainbow trout primarily use the mainstem (Henderson et al. 2000).  For this reason, completion of this objective may be particularly beneficial to the cutthroat trout population.  Research conducted by Der Hovanisian (1997) indicated that 44% and 70% of age-0 outmigrants were entrained by the existing diversions on Palisades and Burns Creek.  These two diversions were screened in 1992 and 1983, thereby eliminating entrainment loss.  In addition, a diversion on Rainey Creek was screened in 1997.  Although these three diversions are now screened, many other smaller diversions are still unscreened.  

Task 1a—Inventory existing diversions:  Tributaries will be surveyed to assess and map all unscreened diversions.  Diversions will be surveyed following spawning season and during the peak time of juvenile outmigration with backpack electrofishing equipment to quasi-quantitatively evaluate entrainment losses and prioritize screen implementation. 

Task 1b—design and implement screens on diversions with high exploitation rates of juvenile cutthroat trout:  Depending on the outcome of Task 1a, we will modify or install fish screens on those diversions that entrain a large portion of the outmigrating juveniles and/or adults.

Task 1c—monitor response of target species:  Juvenile outmigration in streams with newly implemented screens will be estimated using traps associated with the diversion return flow.  This will provide information on the number of juveniles “saved” by the program and with an associated efficiency estimate can be used to estimate the total stream production (Der Hovanisian 1997).  Ultimately, total stream production will be the measure of the entrainment reduction effort.  Annual population monitoring on the river will also be conducted by electrofishing.   Three reaches (Irwin, Conant, and Lorenzo) will be surveyed by mark and recapture to obtain population estimates and survival rates. 

Objective 2:  increase accessibility to and/or improve habitat conditions in at least 10 miles of South Fork tributaries. 

As with Objective 1, this objective emphasizes the particular importance of tributary habitat to Yellowstone cutthroat trout.  The quantity and quality of tributary spawning and rearing habitat has been identified as potentially limiting the Yellowstone cutthroat population.  Several miles of once accessible tributary habitat have been lost to fluvial cutthroat trout.  Indian Creek, Pritchard Creek, Antelope Creek and Black Canyon Creek all have potential to provide substantial spawning habitat.  Furthermore, in many of the tributary streams, livestock is the primary factor related to poor quality habitat.  As stated in the Subbasin Summary “the health and complexity of riparian shrub and forest vegetation has been extensively degraded due in part to over grazing and lowering of water tables.”  Past research has shown the vast majority of juvenile cutthroat trout outmigrate from tributaries as young-of-the-year fish.  This may be a natural characteristic of fluvial Yellowstone cutthroat trout in the South Fork, or alternatively, it might suggest that rearing habitat in the tributaries is limiting the production of older juveniles.  

Task 2a—Compile existing data on current habitat conditions and habitat limitations:  Much of the tributary habitat has been historically inventoried by the USFS or IDFG.  Existing data will be compiled and mapped. 

Task 2b—conduct field assessments of unsurveyed tributaries:  On those streams where habitat data is incomplete or out of date, field assessments will be conducted using USFS R1-R4 methodology.

Task 2c—work with appropriate land management agencies and individuals to construct livestock fences and habitat enhancement structures in critical areas:  Riparian fences are an effective means of improving spawning and rearing habitat and would be constructed and maintained in areas where they would benefit stream habitat.  Depending on the results of the stream habitat surveys, additional habitat restoration projects may be implemented including riparian plantings, bank barbs, and drop structures.  

Task 2d—work with individual land owners to restore connectivity on those streams where fluvial cutthroat trout have been denied access to historic spawning streams:  Accessibility to some spawning habitat by fluvial cutthroat trout has been compromised by irrigation diversions, stream channel alterations, and dewatering in the lower reaches of some tributaries, such as Rainey Creek.  Modified irrigation systems, to increase instream flows, could improve and restore passage.

Task 2e—monitor response of target species:  Juvenile production will be estimated (in conjunction with Objective 1).  Additionally, we will conduct annual population estimates in the mainstem to determine if there is an increase in recruitment.

Objective 3: Determine relationships between flows and cutthroat and rainbow trout recruitment so that optimal flows can be identified to shift species composition in the Conant reach back to 75% or more cutthroat trout and 10% or less rainbow trout. 
This objective focuses not only on defining flows that benefit Yellowstone cutthroat trout through minimizing overwinter mortality, but also on flows that will negatively affect rainbow trout reproduction and survival.  Regression models have been developed in the past that relate winter discharge to cutthroat trout overwinter habitat and survival.  However, none have addressed additional factors, such as tributary flows, river reach, and potential loss of upwelling areas, which may confound or mask the relationship.  Additionally, flow patterns that are related to strong year classes of rainbow trout will help evaluate factors that may be used to minimize rainbow trout production.  Analysis of existing data will serve as the foundation for this objective, however, more specific information on habitat use and mortality of juvenile cutthroat trout will be a necessary supplement.

Task 3a—Compile and analyze discharge data in conjunction with existing population assessment/catch rate data for the upper and lower reaches of river:  Because of limitations of juvenile abundance data, otolith analysis will be used to classify relative year-class strengths for recent years.  We will analyze otoliths from 500 to 1,000 cutthroat and rainbow trout for three years to develop a reliable data base of year-class strength.
Task 3b—Identify seasonal movements and overwintering areas important to the lower river population of juvenile Yellowstone cutthroat trout:  For three consecutive years, at least 50 juvenile cutthroat trout will be collected in the fall from the South Fork below the Great Feeder diversion and fitted with radio tags.  Tagged fish will be monitored with fixed wing aircraft and jetboat through the winter, providing information on overwintering locations and survivial.  Information will be used to determine the existence or absence of key areas and periods of mortality.  

Objective 4:  Reduce Yellowstone cutthroat losses in the lower river diversions and increase densities to 1,000 or more age-1 and older cutthroat trout per river mile in the Lorenzo Reach.

The Great Feeder Canal or the “Dry Bed” is a natural river channel that has been converted to an irrigation feeder canal and is now regulated with diversion headgates.  The canal can withdraw as much as 5,000 cfs, but the mean annual flow is around 1,800 cfs.  Yellowstone cutthroat densities below the Great Feeder are significantly lower than in the upper river (Table 1).  Factors limiting the lower river population are unclear, but one possibility is that juvenile production, which occurs primarily above the Great Feeder, could be compromised by entrainment of downstream migrating juveniles into the Great Feeder thereby affecting recruitment to the lower river.  Additionally, several other ditches and canals divert water from the South Fork between the Great Feeder and the confluence with the Henry’s Fork.  Many of these are positioned to entrain large numbers of juvenile and adult fish.  In a tagging study conducted in 1980, Ball and Moore (1982) found that 81% of tags returned from fish marked in Burns Creek were caught downstream.  Some of these fish moved downstream as much as 60 km and 10% were caught below headgates of irrigation diversions.  This suggests that a large portion of downstream migrating post-spawn adults, and presumably downstream migrating juveniles are lost to irrigation diversions.   

Task 4a—Estimate annual entrainment of juvenile Yellowstone cutthroat and other fish in the Great Feeder:  A screw trap will be operated near the head of the canal.  Using mark-release-recapture, we will evaluate efficiency of the trap and estimate total juvenile entrainment.  

Task 4b—Identify seasonal movements and spawning areas important to the lower river population of Yellowstone cutthroat trout:  At least 50 adult cutthroat trout will be collected in the fall from the South Fork below the Great Feeder diversion and fitted with radio tags.  Marked fish will be monitored with fixed wing aircraft and jetboat for at least a year, providing information on spawning, adult entrainment, and overwintering locations used by fish from the lower South Fork. 

Task 4c— if results of task 4a and 4b indicate entrainment losses to the Great Feeder canal significantly affect the cutthroat population in the lower river, pursue instream flow agreement for the canal or install fish avoidance device at the point of diversion to minimize entrainment:  Conventional screening techniques applied to smaller diversions, such as rotating drums may be impractical or impossible to apply to the Great Feeder diversion because of the volume of water needing to be effectively screened.  Improvements and ongoing research in fish avoidance technology, however, may provide alternatives the traditional diversion screens for guiding fish from very large waterways (Coutant ed., 2001).  Alternatively, given that the canal is an historic river channel and is capable of providing good fish habitat, an instream flow agreement could be sought if screening the canal is deemed impractical.  Although such an agreement would not benefit the main lower river channel, it could lead to establishment of a stable fishery in the Great Feeder.   

Task 4d—sample a statistical representation of lower river diversions to estimate fish size structure and losses to irrigation diversions:  Using efficiency estimates, samples will be extrapolated to estimate total loss of fish in the lower river to diversions.

Task 4e—model impacts of diversion entrainment on lower river cutthroat trout population:  Using exploitation estimates derived from tasks 4a and 4d, assess the potential for improving lower river population through diversion screening.

g. Facilities and equipment
Office space will be provided at the IDFG Regional Office in Idaho Falls, with the project funding the costs for the project’s share of the office phone, power, and shared office supplies. The project will need to provide office furniture, a new desktop computer with software and color printer.  

For the tributary diversion and habitat enhancement work, the project will be able to acquire two vehicles from the IDFG motor pool.  Diversion screens will be constructed and installed by the IDFG engineering bureau, which has designed, constructed and installed existing weirs and diversion screens in the South Fork tributaries.  The project will need to supply materials for construction of fish screens and/or more efficient irrigation systems.  Two new backpack electrofishing units, four 100 foot long, blocknets, and four dipnets will be needed for tributary evaluations.  Other field supplies needed include waders, foul weather gear, rangefinder, field camp equipment (tent, stove, misc. supplies), and a camera.  

For the winter flows and juvenile survival assessments, the project will need to provide radio telemetry tags, surgery supplies, and a telemetry receiver.  Airplane rental and a winter suitable jet boat will be needed to track fish.  Otolith analysis will be subcontracted to a fish aging laboratory.  

IDFG will supply two screw traps for assessment of entrainment losses in the Great Feeder and lower river diversions.  The project will need to supply radio telemetry tags, surgery supplies, and a telemetry receiver (this can be the same receiver used in conjunction with winter flow assessment).  

There is a considerable amount of other equipment within the Department of Fish and Game, which is available to our project if it is needed.  The Department can, and does, provide volunteer workers, administrative and computer help, manpower, equipment and storage space, bunk facilities at the State fish hatcheries, and expertise on many subjects. 
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Section 10 of 10. Key personnel

Jim Fredericks – project manager: Jim Fredericks will be responsible for project oversight.  When the project is funded, we anticipate that a Project Biologist, employed by IDFG, will develop the workplans, oversee the daily field operations, and be responsible for data analysis, modeling, and report writing. Fredericks will be responsible for program supervision, liason with other agencies, permitting, and administration of habitat restoration and fencing subcontracts.  

Fredericks received a B.A. in 1988 from the University of Idaho in Psychology, and an M.S. in 1994 from the University of Idaho in Fishery Resources.  He has worked for IDFG since 1994, holding positions as a fishery research biologist, regional fishery biologist, and regional fishery manger.  He has authored numerous technical reports and publications.  He has served as chair of the public education committee of the Idaho Chapter of the American Fisheries Society and is currently serving on the College of Natural Resources Alumni Association Board of Trustees.    
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