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Conservation Strategy for Interior Redband 

Trout (Oncorhynchus mykiss subsp.) 

 

I. Introduction  

This Conservation Strategy (Strategy) was developed by state fish and wildlife agencies in California, 

Idaho, Montana, Nevada, Oregon, and Washington, federal agencies, Indian Tribes, and Trout Unlimited, 
to provide a framework for long-term conservation of Interior Redband (Redband; Oncorhynchus mykiss 

subspecies gairdneri, newberryi, and stonei).  Most were signatories to the Range-wide Conservation 
Agreement for the Conservation and Management of Interior Redband completed in 2014 (Agreement).  

Implementation of the Strategy is intended to be a collaborative and cooperative effort among 
signatories and other interested parties to support long-term conservation and management of the 

species throughout its range.  Full implementation of the Strategy is expected to significantly reduce or 
eliminate threats to Redband populations and their ecosystems.  This will substantially reduce the 
likelihood of its future listing under the Endangered Species Act of 1974, as amended (ESA), and 

implementation of the Strategy will also provide additional measures to enhance Redband populations 
and habitats that would not be required under the ESA.  This document was designed to meet the 

requirements of a conservation strategy as specified in the USFWS policy for the evaluation of 
conservation efforts (68 FR 15100, 3/28/2003).  These criteria are designed to ensure the certainty that 

the conservation effort will be implemented, and, when implemented, the conservation efforts will be 
effective.  To ensure Policy for Evaluation of Conservation Efforts (PECE) compliance, USFWS cooperators 

contributed extensively during the development of the plan by serving on the Interior Redband 
Conservation Team.  The Strategy has been reviewed by USFWS offices with the range of Redband.    

 

This document provides goals and objectives for Redband conservation across its range, and specific 

stepwise goals, objectives and actions for each of the eight Redband Geographic Management Units 

(GMUs).  When implemented, these measures significantly address the needed conservation efforts 

described above.  As described in some of the GMU sections of this document, before specific 

conservation actions can be prescribed, additional sampling is needed to characterize the genetic status 

of these populations.     

II.   Background   

The native freshwater O. mykiss populations occurring west of the Cascade and Sierra Nevada Mountains 
ŀƭƻƴƎ ǘƘŜ tŀŎƛŦƛŎ /ƻŀǎǘ ŀǊŜ ƻŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ Ŏƻŀǎǘŀƭ wŀƛƴōƻǿ ¢ǊƻǳǘΣ ǿƘŜǊŜŀǎ άƛƴǘŜǊƛƻǊέ O. mykiss 
occurring east of the Cascade Crest are often referred to as Redband.  Studies have shown genetic 
differences between coastal and interior O. mykiss, and in many cases interior populations are managed 
separately from coastal O. mykiss.  Earlier work by Behnke (1992) identified three nominal subspecies of 
interior O. mykiss; Columbia River Redband O. mykiss gairdneri, (occurring east of the Cascades in the 
Columbia/Snake and Fraser rivers), northern Great Basin and Upper Klamath Lake Redband O. mykiss 
newberryi, and Sacramento Redband O. mykiss stonei (broadly applied to the diverse groups of Redband 
of the Pit and McCloud rivers).  Recent evolutionary analysis by Currens et al. (2009) found that most 
genetic divergence among Redband groups has occurred between three major river systems (Columbia, 
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Klamath, upper Sacramento) resulting in three major interior genetic groups that align generally with the 
nominal subspecies proposed by Behnke.  In the closed basins of southeast Oregon, some Redband 
populations were aligned with O. mykiss gairdneri, while others have an unclear taxonomic association 
with these other groups (Currens et al. 2009).  
 

For this strategy, interior Redband are defined geographically as populations above anthropogenic or 
natural barriers where the maintenance of an anadromous migratory trait is not currently possible.   As 

such, these populations are spatially separated (allopatric) from populations of con-specific steelhead or 
other anadromous salmonids.  An example of con-specific separation is the Hells Canyon hydroelectric 

complex on the Snake River, above which anadromous forms have been extirpated.  There is some 
evidence of sympatry between resident and anadromous forms of O. mykiss and, while the level of 

reproductive isolation or interaction between these forms is likely under some environmental control, 
the mechanisms are not clear (Zimmerman and Reeves 2002, Kendall et al. 2015).  However, this Strategy 

focuses on Redband subspecies that are considered allopatric to steelhead, occupying non-anadromous 
portions of catchments, watersheds, and sub-basins, or wholly contained within interior basins having no 

natural hydrologic outlet to the Pacific Ocean.  Redband populations occupy non-anadromous reaches 
within five major hydrologic basins in six western U. S. states and Canada: Upper Columbia and Fraser 
Rivers, the Snake River, Sacramento River, Klamath River, and the Closed Basins of southeast Oregon 

(Error! Reference source not found.).1    

III.  Species Description 

Redband occupy a variety of freshwater habitats, from small streams to large rivers and lakes.  Stream-
dwelling forms live in a variety of vegetative and elevational biomes, ranging from high-desert streams in 
arid landscapes to forested montane streams.  Their adaptation to such a wide range of environmental 
conditions may help explain why Redband remain the most widely distributed native salmonid in the 
Columbia River Basin (Thurow et al. 1997).  However, many populations have declined in occurrence and 
abundance (Thurow et al. 1997), due largely to hybridization and competition with nonnative salmonids, 
and to land use that has resulted in habitat fragmentation, flow alteration, and degraded stream and 
riparian habitat. 
 
In the interior Columbia River Basin, numerous studies have been conducted at several spatial scales on 
the habitat preferences of Redband and Rainbow Trout in streams.  In vegetated montane streams, the 
presence of Redband has been positively related to the abundance of pools and negatively related to 
stream gradient (Muhlfeld et al. 2001), whereas in lowland desert streams, Redband presence has been 
associated more closely with shaded reaches of stream that block solar radiation and contain cooler 
stream temperatures (Li et al. 1994; Zoellick 1999, 2004).  
 
Redband populations exhibit broad phenotypic diversity, including variable age-at-maturity, frequency 
and timing of spawning, seasonal timing and patterns of migration, longevity, habitat selection, 
temperature tolerance, and a host of other characteristics (Thurow et al. 2007).  Life history traits of 
Redband are variable.  At least three basic life history strategies have been described, based on how 
Redband use their available hydrologic network during their life cycle.  Redband that migrate from lentic 

                                                            
1 There are known isolated populations of Redband above barriers in subbasins that also support anadromous O. 
mykiss. For example, the White River population in the lower Deschutes. The most appropriate GMU team will 
address how these cases are applied to the strategy.   
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waters to tributaries, mostly as a reproductive strategy, can express an adfluvial strategy.  An example is 
the Kamloops Rainbow Trout that were historically present in Canadian lakes, Crescent Lake, Washington, 
and several isolated lake basins within the Northern Great Basin in Oregon (Moyle et al. 1989; Behnke 
1992).  Where Redband utilize both relatively larger streams and rivers and lower-order tributaries, they 
can be characterized as using a fluvial strategy.  Redband with more restricted movements within stream 
networks are considered resident fish.  Movement among habitats and populations may be an important 
mechanism for maintenance of genetic variability in populations (Leary et al. 1992) and for their 
persistence in variable environments (Rieman and Clayton 1997; Rieman and Dunham 2000).  Local 
adaptation and selection for unique alleles resulting from isolation may also contribute to total genetic 
variability in the species (e.g. Lesica and Allendorf 1995; Gamperl et al. 2002).  Introgressed forms of 
Redband, through hybridization with introduced Cutthroat Trout (O. clarkia) or coastal Rainbow Trout, 
have replaced native Redband in some areas today (Currens et al. 1997; Neville et al. 2009). 
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Figure 1. Distribution of interior Redband in the United States as applied to this Strategy.  Map shows 

current Redband distribution (red lines) overlaid on estimated historical Redband distribution (light 
lines).  Data are based mostly on the status assessment workshop in 2012, but in Oregon also 
includes distributions of known Redband populations that are isolated above barriers within 
drainages that have anadromous salmonids.  Basin outlines and names are Hydraulic Unit Code (HUC) 
6-digit nomenclature.    
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IV.  Distribution and Status 

Historical and Current Distribution 

Although the distribution (occupancy) of Redband within its range is not completely known, estimates of 

historical and current distribution for drainages in the United States were developed as part of a range-
wide status assessment in 2012, and reported in Muhlfeld et al. (2015).  Estimates that follow are from 

those documents.  At the HUC 8-digit scale (sub-basin), sixty nine sub-basins were identified as being 
historically occupied, and it is estimated that all of them currently support populations of Redband.2  In 

total, an estimated 60,295 km (37,465 miles) of stream habitat were historically occupied (circa 1800), 
and of those 25,417 km (42%) are currently occupied (Table 4 in Muhlfeld et al. 2015).  For lake habitats, 
an estimated 152 lakes were identified as being historically occupied compared to the current estimate 

of 124 lakes and/or reservoirs (184,504 hectares).   

 

Based on the estimates provided by Muhlfeld et al. (2015), the estimated amount of habitat for each 

state is summarized in Table 1.  A very minor amount of habitat (less than 1%) was estimated in portions 
of Canada that drain into the western United States (approximately 23 km historical, 21 km current).   

 

Table 1.  Estimates of amount of stream habitat occupied by Redband in the western United States (from 
Muhlfeld et al. 2015). 

State Historical 

(km) 

% of 

Total 

Current 

 (km) 

% of Total 

Idaho 21,556 36% 8,928 35% 

Oregon 19,839 33% 11,016 43% 

Washington 10,598 18% 2,828 11% 

California 4,606 7% 535 2% 

Nevada 2,606 4% 1,301 5% 

Montana 1,067 2% 788 3% 

 

There were 286 historical barriers identified in the assessment (Muhlfeld et al. 2012).  Nearly all of the 

historical barriers were associated with either waterfalls or high gradient cascades that limited upstream 
movement.  In some instances, these barriers precluded Redband movement into otherwise suitable 

habitats. 

  
GeneticsτMuhlfeld et al. (2015) presented results as of 2012 from genetic testing conducted across 450 
stream sites.  They used these sites to infer genetic status for an estimated 4,473 km (18%) of occupied 
stream habitats.  No evidence of introgression was found from samples associated with 1,930 km (8% of 
current stream habitat).  Introgression (of at least 1%) was detected in samples from 2,543 km (10%) of 
currently occupied stream habitat.  Sites tested and found to support genetically pure Redband co-
existing with introgressed Redband amounted to 134 km of stream habitat.  The majority of Redband 
populations in 20,944 km of stream habitats had not been genetically tested.  To predict the probable 
genetic make-up of Redband in these untested stream habitats, the authors assigned suspected genetic 
status based on two factors: 1) stocking records of potentially hybridizing species and 2) the current 
presence of hybridizing species co-existing with Redband in untested stream habitats.  Based on that 

                                                            
2 The GMU section of this strategy has tables that break down these estimates at the HUC 8-digit scale. 
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review, it was estimated that 11,179 km (44% of occupied) of stream would likely contain introgressed 
Redband populations.  The remaining 9,765 km were suspected to be genetically unaltered because there 
were no records of stocking or presence of non-native species.  Combining the tested and estimated 
stream lengths, a total of 11,695 km (46% of occupied) of stream habitat supported genetically unaltered 
Redband, which represented only 19% of the historical range.  
 
Of the 184,504 hectares of lake habitat currently occupied by Redband, 35,030 ha (19%) were considered 
genetically unaltered (Muhlfeld et al. 2015).   Another 8,779 ha (5%) had introgression levels ranging 
from 1% to over 20%.  Lake habitats tested and found to support genetically unaltered Redband co-
existing with genetically altered Redband amounted to 36,628 ha (20%).  Redband in approximately 
104,067 ha (56% of total lake hectares) of lake habitat had not been genetically tested.  The probable 
genetic status of the untested Redband populations in these lake habitats was suspected to be 60,376 ha 
(33%) with some level of introgression, while 43,691 ha (24%) were likely to support core conservation 
populations of Redband. 

 
Status--State and federal agencies have various designations for Redband, including species of concern, 
sensitive species, and sport fish.  Redband in the Kootenai River Basin, the Snake River between Brownlee 
Reservoir and Shoshone Falls, and the Great Basin were separately petitioned for listing under the 
Endangered Species Act in the early to mid-1990s. The U.S. Fish and Wildlife Service determined there 
was insufficient information for listing Redband ƛƴ ǘƘŜ YƻƻǘŜƴŀƛ wƛǾŜǊ .ŀǎƛƴ ŀƴŘ ŘŜǘŜǊƳƛƴŜŘ ƛǘ άƴƻǘ 
ǿŀǊǊŀƴǘŜŘέ ŦƻǊ ƭƛǎǘƛƴƎ ƛƴ ǘƘŜ {ƴŀƪŜ wƛǾŜǊ ŀƴŘ DǊŜŀǘ .ŀǎƛƴ (US Fish and Wildlife Service 2000). 
 
The 2012 range-wide Redband assessment found even though the species occur in only 42% its 
estimated historical range, it was not viewed as being at imminent risk of extinction (Muhlfeld et al. 
2015). The assessment suggested Redband are still widely distributed, many populations are isolated 
from the threat of hybridization/introgression, and conservation activities are being implemented 
throughout their range.  However, the long-term persistence of the species is dependent upon continued 
and strategic conservation efforts. 

 
Muhlfeld et al. (2015) estimated there were 210 populations of Redband considered to be conservation 
populations, and 49 of these were identified as core conservation populations (defined below).  The 210 
conservation populations occupied approximately 15,252 km of stream habitat (60% of the currently 
occupied stream habitat) and 95,158 hectares of lake habitats (approximately 52% of the currently 
occupied lake habitat).  One core conservation population occupied only lakehabitat.  Several occupied 
both stream and lake habitats.  Most occupied only stream habitats.  Conservation populations were 
found in 56 of the 69 sub-basins that supported the current distribution of Redband.  The number of 
conservation populations within each sub-basin ranged from 1 to 16 populations. 
 

V.  Definitions  

3R Analysis--The 3R Framework (Haak and Williams. 2012) was used to inform the development of the 

rangewide conservation strategy through maps and summaries. The 3R Framework seeks to quantify the 
3Rs (Representation, Resiliency, and Redundancy) in a spatially explicit manner in order to support 

comparisons of population diversity over space and time.  The quantification process creates a highly 
transparent and replicable framework that can be consistently applied to different regions over different 

time frames by different practitioners.  In order to accomplish this, the 3R Framework is based on a series 



12 
 

of quantitative rule sets that are applied to population scale data.  Although the rule sets are grounded in 
the relevant scientific literature, there may still be debate over the criteria as applied to different species.  

However, if the methodology is intended to be replicable, it is important that the rule sets be consistently 
ŀǇǇƭƛŜŘ ŀŎǊƻǎǎ ŀ ǎǇŜŎƛŜǎΩ ǊŀƴƎŜΦ  Therefore, appropriate rule sets based on the literature and expert 

knowledge of the species should be defined prior to the application of the 3R Framework. 

 
Geographic Management Unit  (GMU) ς For coordination and reporting purposes, the Redband range-

wide distribution was divided into seven Geographic Management Units (GMUs) providing a more 
feasible structure for collaboration on conservation and restoration activities.  The GMUs represent major 

river basins (HUC 6-digit) and each contains several HUC 8-digit sub-basins.  However, they do not 
necessarily reflect important differences in genetic, biological, or ecological variability in Redband based 

on adaptations to specific environments.  State boundaries were not considered when GMUs were 
identified, since they should not necessarily influence Redband conservation efforts.  Experience with 

other interior salmonid conservation programs indicated that GMUs represent a more feasible, practical, 
and meaningful structure to organize and implement conservation throughout the distribution of 

Redband.   

 

Historical Distribution ς The historical range is based primarily on historical fisheries data, fisheries 
reports, and published historical accounts, augmented with personal knowledge of the areas, known 

anecdotal information, known habitat restrictions, and known barriers of historical significance.  Barriers 
of historical significance are those that would have precluded Redband from occupying habitat segments 

at any time prior to 1800.  These barrier determinations, by necessity, will be based primarily on 
professional judgment. 

 

Current Distribution ς Habitat segments currently occupied by Redband.   

 

Genetic Introgression ς Genetic introgression is the repeated backcrossing of hybrid descendants with a 

parental line, population, or species, resulting in the incorporation of genes from one gene pool into 

another (Hallerman 2003).  For Redband, most cases of genetic introgression are the result of 
intraspecific crosses with hatchery strains of Rainbow Trout.  However, Redband hybridization with 
Cutthroat Trout has also been documented, but at a lesser frequency.  Some introgressed populations 

may offer genetic, ecological, or behavioral att ributes valuable to conservation efforts for the subspecies.  
As part of classifying Redband populations during the range-wide status assessment (Muhlfeld et al. 

2015), participants used the Interior Cutthroat Trout Protocol (May and Shepard 2007) to designate 
known or suspected conservation populations.  The protocol adheres to the recommendations of a multi-

state position paper on genetic considerations concerning Cutthroat Trout management (UDWR 2000).  
This method provides a defensible and agreeable approach to the classification of and ultimately to the 

protection and conservation of genetically pure populations of Redband.  

 

Phenotype ς Physical, physiological, or behavioral traits expressed by an organism that are due to the 
interaction of the organismΩs genetic makeup with its environment or the physical manifestation of a 

genotype (e.g., coloration pattern; Hallerman 2003).  

 

Redband Conservation Team ς A team of Redband conservationists consisting of representatives of 

agencies and organizations that were signatories of the Redband Conservation Agreement.  Their overall 
goal is the protection and recovery of Redband throughout its range.   
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Conservation, Core, and Sportfish Populations ς In 1996, the U.S. Fish and Wildlife Service and the 
National Oceanic and Atmospheric Administration proposed a policy on the treatment of intercrosses and 

intercross progeny (the issue of hybridization; 50 CFR Part 424, 61 FR 26).  This policy was intended to 
clarify the role that hybridized populations should play in status determinations and conservation 

strategies.  However, the proposed policy was never finalized.  In the absence of a federal policy, the 
states developed their own guidelines that are consistent with the proposed federal policy.  Those 

guidelines are reflected in a position paper on genetic considerations associated with Cutthroat Trout 
management (UDWR 2000).  The Redband Conservation Team adopted that paper to guide genetic 

considerations for Redband conservation and management.  Federal Court decisions on Endangered 
Species Act listing determinations for Westslope Cutthroat Trout upheld the Fish and Wildlife ServiŎŜΩs 

criteria used to determine genetic status.  The criteria adopted by the Redband Conservation Team are 
more conservative and are described below. 

 

Core Conservation Population ς The Redband Conservation Team defined a core conservation population 

as a conservation population that contains 100% Redband (0% introgression) based on accepted genetic 
testing protocols or no historical stocking record or presence of non- native hybridizing species.  These 

populations serve as the primary source of gametes for assisted colonization and re-introductions 
through transplants, for improving genetic status of existing hybridized populations, and for broodstock 

development. These populations should not receive genetic material from other population sources 
unless there is evidence that loss of fitness, reduced reproduction, or reduced survival has put the 

population in jeopardy. 

 

Conservation Population ς A conservation population is a naturally reproducing population of native 
Redband that is managed to preserve the historical genome and/or unique genetic, ecological, and/or 

behavioral characteristics.  In some circumstances, conservation populations may be managed through 
periodic supplementation for the purpose of maintaining genetic refugia, or when άgenetic swampingέ is 

being attempted to increase the purity level of the population.  In situations where supplementation is 
used as a conservation tool, the most appropriate genetic strain (i.e., nearest neighbor) should be 

determined through genetic testing.  As a general criterion, a conservation population should be at least 
90% Redband (<10% introgression from other salmonid species or subspecies), but may be lower 
depending on circumstances (such as a rare population that is more representative of the closest GMU 

than distantly located designated conservation populations).  Conservation populations retain all of the 
phenotypic att ributes associated with the species/subspecies.  This definition includes situations where 

genetically pure individuals coexist with introgressed or other non-native individuals or they occur as 
άhybrid swarmsέ.  Conservation populations (other than Core populations, defined above) typically would 

not be used to develop broodstock for conservation purposes, but may be considered as sources for 
introductions or reintroductions when the objective is to foster unique ecological, genetic, or behavioral 

att ributes. Since it is important to preserve as much Redband genetic diversity as possible, it may be 
necessary to accept a small amount of hybrid influence in order to preserve a larger amount of Redband 

diversity, ultimately a management decision by state and tribal fishery managers. 

 
Sportfish Population ς A sportfish population is a wild or hatchery-sustained Redband population that is 

managed primarily for the benefit of recreational fisheries. However, populations classified as sportfish 
populations, especially extant wild populations, may have conservation value, but their conservation 

value is uncertain or of lower priority than the core or conservation populations. 
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VI.  Species Threats 

As with other interior salmonid species, the distribution and abundance of Redband has declined due to 

anthropogenic influences.  The introduction of non-native salmonids and non-salmonids (e.g., 

Smallmouth Bass) has led to competition, hybridization, disease, and predation, and are considered to be 

key factors in declines of Redband.  In addition, Redband habitat has been lost, degraded and fragmented 

within a significant portion of its historical range.  Causes include land and water use practices (e.g., 

agricultural and grazing practices, dam construction, water diversions, logging, road building, etc.).  Non-

point source pollution, sediment and runoff associated from urban development, reduced stream flows, 

altered thermal regimes due to drought and/or climate change, and habitat disturbance due to 

uncharacteristically  large forest fires are growing concerns.  The following categories, organized by 

Endangered Species Act listing criteria, present more in-depth discussions of threats that have 

contributed to the decline of Redband.   

A. Present or Threatened Destruction, Modification or Curtailment of its Habitat or 
Range 

Anthropogenic factors have influenced Redband status and distribution (Thurow et al. 2007).  In forested, 
higher-elevation areas the status of Redband was negatively associated with increasing road density (Lee 
et al. 1997).  Work at finer scales has also described the result of habitat degradation. Redband habitats 
have been altered by a host of land use practices (Williams et al. 1989).  Water diversions for irrigation 
affect many Redband populations in the southern portion of the range, through dewatering of stream 
reaches, loss of fish in unscreened diversions, blockage of migration corridors, and alteration of stream 
channels. The loss or conversion of riparian cover has been caused by livestock grazing, timber harvest, 
mining, urbanization, and agriculture (Meehan 1991).  Although removal of canopy by fire may benefit 
production in colder, high elevation streams (Rieman et al. 1997), the loss of riparian cover has been 
associated with excessive temperature and reduced abundance and production in warmer and drier 
environments (Li et al. 1994, Tait et al. 1994).  Floodplain development and alteration (roads, diking, etc.) 
has led to loss of channel complexity (Bottom et al. 1985) and changes in nutrient pathways (Schlosser 
1982), invertebrate production (Benke et al. 1985), and fish production.  In Idaho, unaltered stream 
reaches supported 8 to 10 times the densities of Redband observed in altered channels (Thurow 1988).  
Habitat alterations may reduce the resilience and stability of the entire aquatic assemblage (Pearsons et 
al. 1992).  Declines of fluvial forms, in particular, have been most common in larger low-elevation 
streams that have historically been the focus of agricultural, residential, and other forms of development. 
 
A portion of populations presently defined as interior Redband are located within the historical range of 
anadromous conspecifics and are artificially isolated due to the presence of impassable anthropogenic 

barriers, in contrast to interior Redband populations isolated by geologic events (Currens et al. 2009; 
Muhlfeld et al. 2015).  Despite isolation from anadromy, Redband still maintain a diversity of life history 

patterns.  For example, physiological indicators of smoltification have been documented among adfluvial 
O.mykiss individuals in the Snake River GMU, though it is unclear the extent to which this documentation 

may be influenced by stocking practices (Holecek et al. 2012, Holecek and Scarnecchia 2013).  The 
extirpation of anadromous O. mykiss may affect the resilience of some GMUs to environmental variation 

(Pascual et al. 2001, Thrower and Joyce 2004, Courter et al. 2013, Weigel et al. 2013, Weigel et al. 2014).  
Genetic diversity among interior Redband populations, an important component of species 

representation, may be supported by the restoration of connectivity and expression of migratory life 
history forms historically present (Currens et al. 2009, Haak and Williams 2012).  Loss of anadromy may 
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constitute a long-term threat to interior Redband, but reestablishing the anadromous life history is 
beyond the scope of this document.  The putative metapopulation effects of lost anadromy could be 

evaluated for pertinent GMUs for meeting the management framework presented in this document.  

B. Overutilization 

Although overharvest by anglers may have historically affected Redband populations, it is currently not 

considered a threat.  Fishing rules, including seasonal harvest and gear restrictions, have effectively 

decreased risk associated with Redband fisheries.  Many Redband populations occur in remote drainages 

with difficult access, naturally limiting angling impacts.  Schill et al. (2007) found average exploitation of 

0.6-0.9% annually in remote desert Redband streams of southwest Idaho.  Granted, this is much lower 

than other more accessible montane streams for which data are also available but not readily published.  

They concluded that Redband residing in streams within southern Idaho are virtually unexploited and 

that angler harvest is well below levels observed on other Idaho Redband fisheries in more accessible 

montane environments. 

 

Monitoring Redband populations is an ongoing process in all six states within the conservation strategy 

area.  Scientific collections of Redband are carefully regulated by state agencies across the range of the 

subspecies, to prevent issues of overuse.  Commercial harvest is not allowed anywhere across the range 

of Redband.  Based on ongoing monitoring programs, overuse does not impact the current status of the 

species. 

C. Disease 

 
May et al.  (2012) summarized the risk to Redband populations from disease in an update to the 
rangewide status assessment.  The number of Redband trout conservation populations determined to 
be at limited risk from serious diseases was 137 populations (65% of total populations).  It should be 
noted that there were no populations identified as being at high risk as a result of co-existing with 
known diseased fish.  The diseases of concern are ones that could have severe negative effects on 
population health, including (but not limited to) whirling disease, furunculosis, and infectious pancreatic 
necrosis.  As with the risk of hybridization, the risk of disease depends primarily on the distance to 
sources of disease and the existence of barriers to transmission (Muhlfield et al.  2015). 
 
Information is lacking on the factors influencing the spread of diseases from fish introductions.  Whirling 
disease (caused by Myxobolus cerebralis) has emerged as an issue of controversy and concern for its 
potential effects on wild Redband populations in the western U.S. (Hulbert 1996).  Although several 
ecological factors appear to influence disease epidemics, these relationships are not clearly defined.  
Nehring and Walker (1996) suggest with the lack of a disease sampling protocol, whirling disease effects 
can be masked by other factors, including harvest or natural mortality.  Thurow et al. (2007) suggest 
rainbow Trout are among the most susceptible salmonids to mortality caused by whirling disease.   
 
Trout and salmon that are indigenous to areas with Ceratonova shasta have resistance to the parasite 
that causes ceratomyxosis (Bartholomew et al. 1989, 1992).  Currens et al. (1997) examined the 
susceptibility of Redband from the Metolius River (tributary of the Deschutes River, Oregon) to genetic 
introgression and ceratomyxosis as a result of stocking nonnative hatchery Rainbow Trout.  They 
concluded that because of a long history of stocking nonnative Rainbow Trout, wild Rainbow Trout 
became increasingly susceptible to ceratomyxosis due to introgression with the nonresistant strains of 
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hatchery Rainbow Trout.  Across the range of Redband, state fish and wildlife agencies have stocked 
various strains of hatchery Rainbow Trout.  

D. Inadequacy of Existing Regulatory Mechanisms 

There are numerous federal and state regulatory mechanisms in place that, if appropriately and 

adequately administered, funded, and implemented, provide a high degree of protection to Redband and 

their habitats throughout its range.  Federal land management agencies such as the USDA Forest Service 

and Bureau of Land Management adhere to federal laws (e.g., National Environmental Policy Act, Clean 

Water Act, Endangered Species Act, etc.), regulations, rules, and policies.  As part of implementing or 

allowing and implementing management actions on public lands, federal agencies must routinely consult 

with federal fish and wildlife regulatory agencies regarding potential impacts on federally listed fish and 

fish habitat.   

 

Western states within the current Redband range have statutes, rules, or regulations addressing forest 

practices, stream channel and wetlands protection, water quality, water rights, instream flows, habitat 

mitigation, live transport of fish, private fish ponds, fishing rules, and scientific fish collection permits.  

State fish and wildlife agencies and Tribes also generally have statewide or species-specific fish 

management plans. These plans tend to be comprehensive and generally describe how an agency to 

protects, conserves, and manages native species and sport fisheries.  State and Tribal agencies establish 

fishing regulations to further conserve the species.  Appendix B summarizes how state and Tribal fish and 

wildlife agencies approach Redband and other native trout conservation and management through their 

statutory authority, establish fishing rules to protect Redband populations.  

 

Although existing regulations and policies that benefit Redband exist for Federal, State, and Tribal 

agencies, challenges remain for consistent and effective management of the species.  Challenges include 

consistency between and within agencies within the immense range of the species, limited funding and 

personnel available for proactive management of fish and their habitat, and remaining impacts upon 

Redband populations as a result of other management emphases such as hatchery augmentation of 

popular fisheries or land uses in stream corridors impacting riparian areas. Full implementation of this 

conservation strategy will help resolve these inconsistencies.   

E. Introduced Species 

The introduction and subsequent spread of nonnative trout and other fishes are a significant long-term 
threat to Redband.  Across the range of Redband, Brook Trout, Rainbow Trout, Brown Trout, Cutthroat 
Trout, Smallmouth Bass, Common Carp, and other non-native fish species have become established 
following intentional stocking or invasion.  These non-native fishes present a wide range of threats to 
Redband including competition, hybridization/introgression, and predation.  Non-native fish, represented 
by one or more species, co-exist with Redband in 13,490 km (53%) of stream habitat (Muhlfeld et al. 
2015).  Climate change is anticipated to warm stream temperatures in some locations within the range of 
Redband, potentially expanding habitat for warm water predators and expanding their range into 
habitats previously too cold for them to inhabit (Sharma et al. 2007).  Higher bio-energetic demands on 
predators may cause increased consumption of native salmonids (Petersen and Kitchell 2001) which may 
further reduce the distribution of Redband beyond any reduction that warmer water temperature may 
directly cause. 
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Genetic introgression with introduced strains of Rainbow Trout and Cutthroat Trout is a significant risk to 
the long-term persistence of Redband and is discussed in the genetics section of this document.   
 
The impacts of introduced non-native trout species or stocks on Redband populations are still a major 

conservation concern, although primarily from a legacy perspective.  The six states and Tribes have 

promulgated rules, regulations, and policies to address native trout populations and habitat, disease 

control, and fishing rules.  Stocking non-native trout in ponds by private parties is regulated in all states to 

protect native trout populations.  However, detecting illegal stocking and enforcing applicable regulations 

can be difficult.  Decreasing the illegal stocking by private landowners will require a targeted outreach 

campaign to educate landowners of the negative impacts of stocking on native fish populations. 

 
A growing issue facing fishery and habitat managers is the increasing threat of aquatic invasive species 

(AIS).  Preventing the introduction or establishment of AIS is the most efficient and economical method 

of controlling these undesirable species due to the cost of removal and low potential of a successful 

treatment.  Proactive AIS management programs exist in State, Federal, and Tribal entities.  Approaches 

include outreach, inventory/monitoring, and protection.  Protection includes boat inspection stations, 

fishing and boating protocols, and equipment and vehicle washing.  Most of the states within the range 

of Redband maintain inspection stations in an interstate coordinated effort.   

 

VII.  Goals and Objectives 

Implementation of the Strategy will be based on the following goals and objectives, which were adapted 

from the Conservation Agreement. 

Goal 1 ς Identify and manage Redband conservation populations to achieve conservation 
objectives and provide recreational and subsistence opportunities. 

Objectives 

 

1.1 Continue to identify Redband conservation populations within the historical range and 

identify data needs to direct conservation efforts for those populations.  

¶ Collect information on population-level parameters (abundance, spatial distribution, 

diversity, etc.).  Utilize this information to develop comprehensive population-specific 

management and maintenance and/or monitoring programs.  

¶ Collect information on genetic introgression of Redband populations through time to 

inform restoration and conservation efforts.  Prioritize sampling for those 

populations thought to be genetically pure. 

¶ Collect information on habitat conditions and the potential for enhancement or 

protection, in the context of prioritizing habitat actions across and within GMUs.   

¶ Develop a system for managing data collected.  Maintain population-specific data in a 

GIS format (geo-referenced) so they can be accessed and updated by GMU teams 

(see Goal 5 below). 

¶ Include GMU-scale monitoring variables of climate change that could influence 

achieving conservation goals within GMUs (as determined by GMU teams), but also 

pose risks to the range-wide status and distribution of Redband. 
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¶ Consider developing an interagency within-GMU drought strategy establishing a 

protocol for agencies to implement to protect vulnerable populations during extreme 

drought conditions. 

1.2 Maintain and enhance, where possible, the abundance and spatial distribution of all core 

conservation (first priority) and conservation populations (secondary priority) of Redband 

throughout their historical range.  

¶ Maintain, protect, and/or improve aquatic and riparian habitat and species 

assemblages associated with Redband populations through efforts to enhance 

aquatic habitats and connectivity between good habitat, and improve land use 

practices that currently constrain ecosystem functionality (hydrologic regime, 

temperature buffering, sediment processing). 

¶ Manage the impacts of angling through fishing regulations and their enforcement. 

¶ Evaluate biotic interactions (genetic, ecological) that pose a threat to Redband 

populations, including non-native fish interactions.  Develop population-specific 

efforts to minimize and/or eliminate exposure or sensitivity to these threats.  

Goal 2 ς Manage the genetic integrity of core and conservation populations of Redband, with 
targets and strategies developed by GMU teams. 

Objectives 
2.1 Protect the genetic integrity of existing Redband populations.  For most populations the 

strategy will be to promote local adaptation.  For others, the strategy will be to protect a 

genetic legacy.  

2.2 Continue to sample for and identify core conservation populations.   

Goal 3 ς Apply decision tools to identify priority information gaps for the management and 
conservation of Redband.   

Objective 
3.1 Assess biological and environmental vulnerabilities from GMU-level projections of climate 

change.  Use vulnerability assessments to identify best places to implement actions.  For 

example, use relative climate change vulnerabilities to identify best places to implement 

different kinds of climate adaption actions.   

Goal 4 ς Expand Redband distribution within GMUs and across the historical range through 
expansion of some populations and restoration and/or reintroduction of other populations. 

Objective 

4.1 Where necessary and feasible to secure local, regional, and range-wide genetic diversity, 

and to increase the overall distribution of Redband, increase the number of conservation 

populations (population replication strategy). 

¶ Establish local adaptation in other areas by reintroducing fish to extirpated drainages 

(reintroduction within the range (assisted colonization).  Prior to re-introduction, the 

factors that led to extirpation will be addressed first.  For assisted colonization, GMU 

teams will work within the interpretations of adopted translocation policies.  

¶ Source populations used for establishing new conservation populations should be 
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genetically pure Redband ideally from healthy populations in the same sub-basin 

(HUC 10-digit).  Development of captive conservation broodstock programs will be 

coordinated with the Conservation Team. 

Goal 5 ς Develop and maintain a Redband database and web portal to meet the following 
objective. 

Objective 

5.1 Use a geo-referenced database easily accessed and updated in a consistent format that allows 
integrated data summaries and comparisons between and among GMUs. The database should 
be designed to allow a standardized approach to Redband enhancement efforts. 

¶ Look for opportunities to collaborate with existing web-based outreach such as 

WNTI, NWPCC, and USFWS.   

¶ Maintain and share population-specific information (e.g., historical, current 

distribution, migration barriers, expansion potential, and conservation population 

genetic data). 

¶ Use the database to summarize and share existing information on watershed 

condition, ecosystem restoration, and land conservation accomplishments. 

¶ The Conservation Team, including the GMU Leaders, will meet to determine the 

frequency and forum for individual GMU and rangewide database updates.    

¶ Maintain data standards that are compatible with existing agency distribution 

databases to facilitate data exchange.    

 

Goal 6 ς Initiate an administrative framework that improves cooperation and coordination 
between agencies and entities involved in the conservation of Redband. 

Objectives 

6.1 A range-wide Conservation Team consisting of members that are signatory to the 
Conservation Agreement has been established. 

6.2 The Conservation Team will hold annual coordination meetings at agreed upon locations 
(ongoing).  

¶ Minutes of the annual Conservation Team meeting will be distributed to all members of 
the Conservation Team and other interested parties upon request (ongoing).  

¶ The Conservation Agreement and Strategy shall be reviewed annually by the 
Conservation Team. 

¶ Other parties are encouraged to become members of the Conservation Team and can 
also become signatories to the Conservation Agreement in the future.  

6.3 The GMU teams will facilitate focused conservation planning, implementation, and monitoring 
(started and ongoing) specific to their GMU.  

¶ The GMU Team leaders will direct and schedule annual coordination meetings with GMU 
participants to discuss conservation planning and implementation, and to evaluate 
conservation effectiveness. 

¶ At the annual coordination meeting, a summary report will be provided by the GMU 
team to the Conservation Team. 
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VIII.   3Rs: Representation, Resiliency, and Redundancy Analysis 

The Interagency Redband Conservation Team met in Boise June 22-23, 2015, to review a Representation, 
Resiliency, and Redundancy (3R) Analysis for Redband.  They used data collected during the Redband 
status assessment and were led through the process by Amy Haak of Trout Unlimited (TU).   

 

The 3R Framework is a conservation planning tool that can organize range-wide conservation strategies 
through development of conservation portfolios.  While the 3R Framework concept has been in the 

conservation biology literature for well over a decade (Shafer and Stein 2000), TU quantifies the 3Rs in a 
spatially explicit manner from which spatio-temporal comparisons can be made of population diversity. 

To achieve this, the 3R Framework uses a series of quantitative rule sets that are applied to population 
scale data. The process creates a highly transparent and replicable framework that can be consistently 

applied by practitioners across different regions and over different time frames.  For trout species the 3R 
Framework developed by TU was originally applied to framing the conservation status of Cutthroat Trout 

subspecies (Haak and Williams 2012).  The rule sets are based on published studies primarily related to 
Cutthroat Trout and the metrics chosen utilize data that are typically available in the spatial databases 

developed for the Cutthroat Trout range-wide status assessments.   

 

The Conservation Team worked with TU to develop Redband rules for three conservation attributes: 
representation, resilience, and redundancy.  The criteria are listed below, followed by the Redband 

results in Tables 2-4 for hydrologic basins.  For spatial reference, the 3R results are also displayed as maps 
in Appendix A.   

 

Representation  

¶ Genetic Integrity: 99% unaltered  

¶ Life History: population supports a migratory form (fluvial or adfluvial)  

¶ Geographic: populations have evolutionary history of isolation  
 
Resilience  

¶ Tier 1 Stronghold: 27.8 km or 10,000 ha patch size  

¶ Tier 2 Stronghold: 27.8 km and 10,000 ha patch size  

¶ Metapopulation: 50 km, 25,000 ha patch size and migratory life history form present  
 
Redundancy  

¶ [Ŝǎǎ ǘƘŀƴ мл҈ ƘȅōǊƛŘƛȊŜŘ όƛƴŎƭǳŘŜǎ ǇƻǇǳƭŀǘƛƻƴǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨƳƛȄŜŘΩ ƻǊ ΨŎƻ-ŜȄƛǎǘŜƴŎŜΩύ  

¶ Satisfies persistence criteria based on a combination of occupied stream or lake habitat, 
ǇƻǇǳƭŀǘƛƻƴ ŘŜƴǎƛǘȅ ŀƴŘ ŀōǳƴŘŀƴŎŜΣ ŀƴŘ ǇŀǘŎƘ ǎƛȊŜΦ ! ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ Ψ¦ƴƪƴƻǿƴΩ ŦƻǊ ǇƻǇǳƭŀǘƛƻƴ 
density was assigned to the lowest density class (i.e. 0-35 fish/km) and abundance was calculated 
based on the mid-point value for each density range weighted by occupied stream length. 
Minimum thresholds for metrics used were 9.3 km stream habitat, 5,000 ha patch size, and 1250 
population abundance.  The presence of lacustrine habitat and data confidence levels (e.g. major 
or minor sampling) for population density was taken into account when making a persistence 
determination.  
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The 3R analysis results help inform GMU-specific conservation actions, which are described in Section X.  
Specifically, GMU teams organized their strategies as opportunities to improve some attributes of the 

3Rs.  Accordingly, conservation strategies are nested under 3R opportunities in the GMU section of this 
document.  These 3R-specific strategies are to be developed by the respective GMU teams.
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Table 2. Results of 3R analysis for Redband conservation populations in hydrologic basins. 

 

Basin Name 

Total 
Number 
of Pops. 

Occupied Habitat 
Representation Resiliency Redundancy 

Genetic 
Integrity 
(pops.) 

Life Hist. 
Diversity 
(pops.) 

Geographic 
Diversity 
(pops.) 

Strongholds Meta- 
pop. 

(pops.) 

Persistent 
and <= 10% 
Introgressed 

Stream 
(km) 

Lake 
(ha) 

 

Tier 1 
 

Tier 2 

Clearwater 1 1,279 6,622 0 1 0 0 0 1 1 

Deschutes 14 2,224 12,135 4 12 0 2 3 6 10 

Klamath 10 940 84 9 10 0 0 1 6 9 

Kootenai 9 1,000 121 4 6 0 0 2 3 6 

Middle Snake -Boise 36 3,626 1,911 27 11 0 2 8 8 22 

Middle Snake ς Powder 3 196 0 2 3 0 1 1 1 3 

North Lahontan 6 57 114 3 3 0 0 0 0 2 

Oregon Closed Basins ς East 16 1,782 547 11 3 1 0 5 2 6 

Oregon Closed Basins ς West 12 687 17 7 4 11 2 3 2 8 

Spokane 29 720 2,148 14 10 0 4 3 2 10 

Upper Columbia 34 1,752 31,641 18 6 0 2 4 5 8 

Upper Sacramento 35 807 39,819 13 4 0 0 6 1 7 

Upper Snake 5 183 0 5 2 0 0 1 1 4 

Total 210 15,252 95,158 117 75 12 13 37 38 96 
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Table 3. Results of 3R analysis for Redband non-conservation populations in hydrologic basins. 

 

Basin Name 

Total 
Number 
of Pops. 

Occupied Habitat 
Representation Resiliency Redundancy 

Genetic 
Integrity 
(pops.) 

Life Hist. 
Diversity 
(pops.) 

Geographic 
Diversity 
(pops.) 

Strongholds Meta- 
pop. 

(pops.) 

Persistent 
and <= 10% 
Introgressed 

Stream 
(km) 

Lake 
(ha) 

 

Tier 1 
 

Tier 2 

Deschutes 14 82 38 7 4 0 0 0 0 3 

Klamath 12 122 36,460 9 2 0 2 1 0 1 

Kootenai 4 18 441 1 1 0 0 0 0 0 

Middle Snake -Boise 209 5,650 22,110 116 47 0 3 11 21 41 

Middle Snake ς Powder 25 2,341 7,330 9 10 0 1 0 6 3 

Oregon Closed Basins ς East 3 15 102 1 2 0 0 0 0 0 

Oregon Closed Basins ς West 30 130 17,885 19 2 30 3 0 0 4 

Spokane 8 32 58 6 1 0 0 0 0 1 

Upper Columbia 13 381 77 1 2 0 1 2 1 1 

Upper Sacramento 7 36 84 4 1 0 0 0 0 0 

Upper Snake 43 1,355 3,348 10 11 0 3 3 6 4 

Total 368 10,163 87,935 183 83 30 13 17 34 58 

*  Populations defined based on connectivity of current distribution (exclusive of conservation populations) using barrier data to define breaks between 
populations. 
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Table 4.  Basin-level summary of 3R results for conservation populations of Redband. 

Basin Name Portfolio Summary Conservation Opportunity 

Clearwater Resilience and life history diversity: large fluvial and 
adfluvial populations with mixed genetics 

Habitat protection and control of non-natives where possible. Habitat restoration that favors 
Redband over introduced trout can help to secure population. 

Deschutes 

Resilience and life history diversity: well-connected 
fluvial and adfluvial populations above and below 
reservoirs with mixed genetics. Some genetically 
unaltered populations present in small stream segments 

Expansion of small genetically unaltered populations and control of non-natives in larger 
populations. Lakes and reservoirs particularly problematic ς all are greater than 10% 
hybridized. Habitat restoration and flow management from reservoirs that favor Redband over 
introduced trout can help to secure populations. 

Klamath 
Genetics, life history, and resilience: well-connected 
migratory populations that are genetically unaltered; 
representation of newberryi subspecies. 

High priority for protection of genetics and migratory life history. Klamath Lake and Klamath 
River below the lake are also unaltered but not included as conservation populations. 

Kootenai 

Resilience and life history diversity: large fluvial 
populations but hybridization is a significant issue. 
Mainstem below Callahan Creek is >10% hybridized. 

Protection of headwaters of Yaak which supports only unaltered migratory population in GMU.  
Increase genetics representation by reestablishing populations in historical habitat above 
existing barriers to lower main stem Kootenai River. 

Middle Snake- 
Boise 

Genetics, life history, and resilience: includes 5 
metapopulations that are unaltered and another 
one with mixed genetics. 

Large GMU that supports 24% of habitat occupied by conservation populations. However, this 
is less than 18% of historical habitat in GMU.  12 of 23 sub-basins do not contribute to 
redundancy. 116 non- conservation populations in GMU occupy 1325 km of stream habitat and 
may provide opportunities to increase representation and redundancy within GMU where 
limiting factors can be addressed. 

Middle Snake- 
Powder 

Genetics, life history, and resilience: all 3 populations 
are resilient and migratory and two are unaltered 
while the third and largest has mixed genetics. 

Limited distribution in GMU ς less than 4% of historical habitat.  All populations are located 
within 1 sub-basin. Non-conservation populations in Pine Creek (unaltered) and Eagle Creek and 
Powder River (mixed genetics) may provide opportunities to increase representation and 
redundancy in GMU. 

North 
Lahontan 

Genetics: very limited distribution with unaltered 
populations occupying only 15 km of stream habitat 
and 6.5 ha of lake habitat. Important for 
representation of stonei subspecies. 

Establishing new populations in historical habitat will help to increase redundancy and 
preserve genetics. 

Oregon Closed 
Basins East 

Unique geographic diversity in Rock Creek but 
population is hybridized. Large populations in 
northeast provide resilience. Populations to south in 
Skull and Home creek provide representation for 
southern portion of GMU. 

 

 

Protection of large populations in Silvies River and Donner und Blitzen River. 
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Table 4. Continued.  

Basin Name Portfolio Summary Conservation Opportunity 

Oregon Closed 
Basins West 

Geographic diversity: unique populations with 
evolutionary history of isolation. 7 populations 
genetically unaltered and 3 are mixed genetically. 

Control of non-natives in order to maintain unique genetics. 

Spokane 

Genetics and redundancy: half of the populations are 
unaltered but they are small and occur in just 22% of 
stream habitat occupied by conservation populations. All 
sub-basins support populations that contribute to 
redundancy. 

Potential opportunities to expand and reconnect populations in headwaters of Hangman 
Creek which supports some unaltered populations and mixed genetics. Little Spokane River 
supports large migratory population with mixed genetics.  Habitat restoration that favors 
Redband over introduced trout can help to secure population as well as potential 
reconnection to tributaries that could support unaltered populations if non-natives can be 
controlled. 

Upper Columbia 
Genetics and life history:  multiple fluvial and adfluvial 
populations with pure and mixed genetics present 
throughout the GMU.  

Protection of the Sanpoil River adfluvial (spring and fall runs) and fluvial populations in Crab 
Creek provides best opportunity for maintaining representation within GMU. Habitat 
protection, harvest regulations and the control of non-native species will conserve current 
population diversity.  

Upper 
Sacramento 

Important for representation of stonei subspecies. Goose 
Lake population provides resilience with migratory life 
history and mixed genetics. 

Control of non-natives as possible and protection of habitat supporting Goose Lake 
population. 

Upper Snake 

Genetics and life history: all 5 populations are unaltered 
and two are migratory. 4 populations are located within 
the same sub-basin. 

Limited distribution in GMU ς less than 4% of historical habitat concentrated primarily in one 
sub-basin. Unaltered non-conservation populations in upper tributaries to Salmon Falls 
Creek may provide opportunities to reconnect and expand conservation population in 
drainage. Increasing representation in other sub-basins will require control of non-natives. 
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IX. Interior Redband GMUs 

 

Due to its locally based specificity, this chapter is considered the backbone of the conservation 

strategy.  The significance and strength of the specific GMU sections are steeped in the overall 

strength of the Redband Conservation Team, consisting not only of regional fisheries biologists, but 

also local fisheries biologists stationed in and responsible for the management of those GMUs.  It is 

the locally based biologists that were instrumental in preparing each GMU section, adding GMU- 

specific knowledge and locally-based credibility to those sections.   

 

The interagency Redband conservation strategy team organized GMU teams to develop species 

recovery actions specific to their GMUs.  In their respective subchapter, each GMU section displays 

Goals, Objectives, and Action Items required to address the 3 Rs described in Section VIII 

(Representation, Resiliency, and Redundancy).  This adds strength to the conservation strategy 

because each GMU section presents similarly organized, locally based, science-based, specific action 

items to achieve meaningful Redband conservation.   

 

The GMUs represent major river basins (HUC 6-digit) and each contains several HUC 8-digit sub-basins 

where Redband are present.  The data on current occupation of Redband habitat across their range 

was gathered from a range-wide status assessment (Muhlfeld et al. 2015), and reflects the best 

scientific information currently available on the interior forms of the species.   

 

Upper Columbia-Spokane GMU 

 

The Upper Columbia-Spokane GMU (UC-S GMU) includes two HUC 6-basins.  The Upper Columbia basin 
contains five HUC 8-digit sub-basins and at least 36 Redband conservation populations.  The Spokane 
basin contains four HUC 8-digit sub-basins and at least 37 Redband conservation populations (Table 5; 
Figure 2).  The UC-S GMU area, below natural barriers, was historically occupied by both resident and 
anadromous REDBAND, with the exception of the Upper Crab Creek watershed.  Anadromy to this GMU 
was permanently blocked by Grand Coulee Dam in 1945 on the Columbia River.   
 
Upper Columbia Basin ς The Upper Columbia basin contains Franklin D. Roosevelt Lake (Lake Roosevelt), 
the reservoir behind Grand Coulee Dam, three additional major sub-basins that drain into the reservoir 
(Kettle, Colville and Sanpoil rivers), and the Upper Crab Creek watershed.  Recent genetic information 
suggested the Upper Columbia basin likely contains more Redband conservation populations than were 
previously identified by technical staff at the workshop in 2011, including unique characteristics such as 
a fall run in the Sanpoil River (Small et al. 2014, 2015, 2016a, 2016b).   
 
Crab Creek, a closed sub-basin, is one of the few perennial streams in the Columbia Basin of central 
Washington.  Very little information has been collected in the Upper Crab Creek drainage; however 
limited genetic work indicated the presence of Redband (Bettles 2004). 
 
Spokane Basin ς The Spokane basin contains the Upper and Lower Spokane River, Little Spokane River, 
and Hangman (Latah) Creek sub-basins.  Post Falls, on the main-stem Spokane River, was a natural 
barrier for anadromous and resident fish.  Post Falls Dam is currently the upper extend of Redband 
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distribution.  Much of the known genetics information for the Upper Spokane, Little Spokane, and 
Hangman Creek was summarized in Small et al. (2007), which indicated minor hybridization with coastal 
Rainbow Trout and Cutthroat Trout.  The Lower Spokane also has limited hybridization and supports a 
variety of Redband populations in multiple reservoirs (Small et al. 2016a).   
 
The UC-{ Da¦ ǇŀǊǘƴŜǊǎ ǘƘŀǘ ŘŜǾŜƭƻǇŜŘ ǘƘƛǎ ǎŜŎǘƛƻƴ ƛƴŎƭǳŘŜŘΥ /ƻŜǳǊ ŘΩ !ƭŜƴŜ ¢ǊƛōŜ ό/5!ύΣ /ƻƭǾƛƭƭŜ 
Confederated Tribes (CCT), National Park Service (NPS), Spokane Tribe of Indians (STI), U.S Forest Service 
(USFS), and Washington Department of Fish and Wildlife (WDFW).  Reviewing partners included: Avista 
Utilities, Idaho Fish and Game, and Trout Unlimited (Spokane Falls Chapter). 
 
 
Table 5.  Summary statistics for the Upper Columbia-Spokane Redband GMU.  

HUC 8-digit 
Code 

Sub-basin Name 
Number of 

Conservation 
Populations 

Historical Current 

Length 
(km) 

Area (ha) 
Stream 
Length 
(km) 

Lake Area 
(ha) 

Columbia Basin 
17020001 Lake Roosevelt _Columbia 120 3,360 89 688 29,955 

17020002 Kettle 119 1,179 0 363 0 

17020003 Colville 114 1,160 1480 36 439 

17020004 Sanpoil 131 1,529 0 568 0 

17020013 Crab Creek Upper 3 458 458 458 213 

 Totals 487 7,686 2,027 2,113 30,607 

Spokane Basin 
17010305 Spokane_Upper 54 568 779 81 0 

17010306 Hangman (Latah) 37 579 0 74 0 

17010307 Spokane_Lower 212 150 30 315 4650 

17010308 Spokane_Little 917 653 858 303 106 

 Totals 1,220 1,950 1,667 773 4,756 

*Historical and current distribution were summarized during a workshop in 2011 and do not reflect recent data 
additions and minor corrections to historical distribution. 

 

Columbia Basin 

Lake Roosevelt: 20 populations (from south to north) 

Westside Tributaries: 12 conservation populations  

1. Qui Qui Creek: need to survey 
2. Niles Creek: need to survey 
3. Whitestone Creek: need to survey 
4. George Creek: need to survey 
5. Three Mile Creek: conservation 
6. Six Mile Creek: conservation 
7. Little Nine Mile: need to survey 
8. Nine Mile Creek: above water fall; need to survey 
9. Wilmont Creek, below waterfall: conservation 
10. Wilmont Creek, above waterfall: conservation 
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11. Little Wilmont: need to survey 
12. Monaghan Creek: next to Coyote; need to survey 
13. Coyote Creek: next to Nez Perce; need to survey 
14. Falls Creek: next to Nez Perce 
15. Nez Perce Creek, below waterfall: conservation 
16. Nez Perce Creek, above waterfall: conservation 
17. Stranger Creek: below waterfall/Twin Lakes: conservation 
18. Stranger Creek above Twin Lakes: need to survey 
19. Hall Creek: conservation 
20. Little Jim: need to survey 
21. Barnaby Creek: conservation 
22. La Fleur Creek: need to survey 
23. Roper Creek: need survey 
24. Sherman Creek, below waterfall: conservation 
25. Sherman Creek, above waterfall: conservation 
26. Nancy Creek: need to survey 
27. Lodgepole Creek: need to survey 
28. Fifteen Mile Creek: need to survey 
29. Flat Creek: need to survey 
30. Crown Creek: need to survey 
31. Rattlesnake Creek: need to survey 
32. Big Sheep Creek (below water fall): conservation 
33. Big Sheep Creek (above water fall?): need to survey 
34. Goodeve Creek: need to survey 

 
Eastside Tributaries 8 conservation populations (south to north)  

35. Welsh Creek: above waterfall: need to survey  
36. Hawk Creek, below waterfall: conservation 
37. Hawk Creek, above waterfall: conservation 
38. Castle Rock Creek: Non-conservation. Last survey was in 2000; No fish found in surveys with 

notes of steep gradient (C. Flanagan STI) 
39. Oh-Ra-Pak-En Creek: conservation below the falls; no RBT found above waterfall (C. Flanagan 

STI) 
40. Alder Creek below waterfall: conservation 
41. Alder Creek above waterfall: non-conservation. Last watershed survey done in 2007; no RBT 

found above waterfall (C. Flanagan STI) 
42. Hunters Creek: conservation 
43. Harvey Creek: non conservation. Last surveyed in 2010; no RBT found in watershed (C. Flanagan 

STI) 
44. Deer Creek: need to survey 
45. East Stranger Creek: need to survey  
46. Magee Creek: need to survey 
47. Cheweka Creek: need to survey 
48. Quillisascut Creek: need to survey 
49. Rickey Creek: need to survey 
50. Hallam Creek: need to survey 
51. Mingo Creek: need to survey 
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52. Pingston Creek: need to survey 
53. China Creek: need to survey 
54. Ryan Creek: need to survey 
55. Onion Creek below waterfall: conservation 
56. Onion Creek above waterfall: need to survey 
57. Deep Creek below waterfall: conservation 
58. Deep Creek above waterfall: need to survey 
59. Mathews Creek: need to survey 
60. Tom Bush Creek: need to survey 
61. Mainstem Columbia River above Northport: conservation 
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Figure 2. Upper Columbia and Spokane GMU Interior Redband distribution map.  
























































































































































