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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights 
regulations and policies, the USDA, its Agencies, offices, and employees, and institutions participating in 
or administering USDA programs are prohibited from discriminating based on race, color, national 
origin, religion, sex, gender identity (including gender expression), sexual orientation, disability, age, 
marital status, family/parental status, income derived from a public assistance program, political beliefs, 
or reprisal or retaliation for prior civil rights activity, in any program or activity conducted or funded by 
USDA (not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or 
incident. 

Persons with disabilities who require alternative means of communication for program information 
(e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact the responsible 
Agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the 
Federal Relay Service at (800) 877-8339. Additionally, program information may be made available in 
languages other than English. 

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, 
AD-3027, found online at http://www.ascr.usda.gov/complaint_filing_cust.html and at any USDA office 
or write a letter addressed to USDA and provide in the letter all of the information requested in the 
form. To request a copy of the complaint form, call (866) 632-9992. Submit your completed form or 
letter to USDA by: (1) mail: U.S. Department of Agriculture, Office of the Assistant Secretary for Civil 
Rights, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410; (2) fax: (202) 690-7442; or (3) 
email: program.intake@usda.gov (link sends e-mail). 

USDA is an equal opportunity provider, employer, and lender. 
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Bluehead Sucker (Catostomus discobolus) 
Status 
NatureServe/Colorado Natural Heritage Program (CHNP) 

Bluehead Sucker is apparently secure at the global (G4), national (N4), and state scale (Colorado S4). 
Natureserve lists six western states and the Navajo Nation as the range of the species. Bluehead Suckers 
are considered imperiled in New Mexico (S2) and secure in the Navajo Nation (S5).  

Endangered Species Act Status 

This species is not protected by the Endangered Species Act. 

Forest Service Special Status 

Bluehead Sucker is included on the Regional Forester’s Sensitive Species List for Region 2.  

State of Colorado Special Status 

Bluehead Sucker is not classified as endangered, threatened, or special concern by Colorado. 

Conservation Agreement or Plan 

A range-wide conservation agreement and strategy for Roundtail Chub, Bluehead Sucker, and 
Flannelmouth Sucker (this group is known collectively as the Three Species) was completed by the Utah 
Department of Natural Resources in 2006. The Forest Service was not a signatory to this document.  

Taxonomy 
The Bluehead Sucker is a member of the sucker family, Catostomidae. There are approximately 60 
species of suckers in the U.S. and Canada. 

Distribution and Abundance 
Bluehead Suckers are found in all major tributaries to the Colorado River and can be relatively common 
in these systems. NatureServe describes the species’ range as Arizona, Colorado, the Navajo Nation, 
New Mexico, Utah, and Wyoming. The species may be present in Idaho. In Colorado River drainage, the 
species is present in the Colorado River, Green River, Gunnison River, and Yampa River. The species is 
also present in the San Juan River drainage. 

Bluehead Suckers do occupy streams on the GMUG NF (Table 1); however, they are relatively rare given 
the habitat preferences of the species reflecting conditions more commonly found in lower elevation 
streams: warm water temperatures, for example. Bezzerides and Bestgen (2002) identified two 
potential populations in watersheds directly adjacent to National Forest lands: Escalante Creek (on the 
east side of the Uncompahgre Plateau) and the Gunnison River and its tributaries.1 A review of 17 years 
of sampling records on GMUG NF stream revealed Bluehead Suckers have been observed in 12 streams 
(Table 1). Horsefly Creek, Naturita Creek, and Tabeguache Creek are tributaries of the Dolores River. The 
remaining streams in Table 1 are tributaries to the Gunnison River. Escalante Creek and its tributaries 

                                                           
1 Escalante Creek is a tributary to the Gunnison River; however, the population identified by Bezzerides and 
Bestgen (2002) is isolated from the Gunnison River by a natural barrier. Bluehead Suckers occupy portions of 
Escalante Creek between the natural barrier and National Forest lands. 
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have been sampling several times since 1999 and Bluehead Suckers have never been observed in this 
stream on National Forest lands. 

Table 1. Streams in which Bluehead Sucker have been observed on the GMUG National Forest. 

Stream Year Probable Population Status 
Buzzard Creek 2005 Resident 
Clear Fork Muddy Creek 2005 Resident 
Horsefly Creek 2006 Resident 
Lee Creek 2005 Resident 
Los Piños Creek 2006 Resident 
Muddy Creek 2009, 2016 Resident 
Naturita Creek 2005 Resident 
Tabeguache Creek 2008 Resident 
Ward Creek  2011 Seasonal 
West Muddy Creek 2007 Resident 
Willow Creek 2005 Resident 
Youngs Creek 2005 Seasonal 

Population Trends 
Bezzerides and Bestgen’s (2002) suggests that Bluehead Sucker have been extirpated from 45 percent of 
their historic range. It is unclear whether remaining populations continue to decline or have stabilized. 
The status of Bluehead Sucker on the GMUG National Forest is unknown, other than the fact we know 
there are 12 streams in which this species has been located.  

It is unknown whether these observations should be considered Bluehead Sucker populations. A lack of 
population monitoring data for this species is a data gap for the forest. It is hypothesized that resident 
populations exist in lower gradient streams whereas seasonal populations temporarily inhabit the higher 
gradient streams in order to spawn. We believe that Ward Creek and Youngs Creek only support 
populations seasonally (Table 1).  

Natural History, Key Ecological Functions, Habitat Needs 
The biological and ecological characteristics of Bluehead Sucker have been summarized previously by 
Bezzerides and Bestgen (2002) and Ptacek et al.. (2005).  

Threats and Risk Factors 
The standard list of human activities that threaten stream fishes in the Rocky Mountains apply to 
Bluehead Suckers (Ptacek et al.., 2005). Activities include water development and water diversion, 
changes to stream habitat characteristics that follow some actions in riparian areas. Increased fine 
sediment is one such change. Bluehead Suckers hybridize readily with other Catostomus species and 
hybridization is a threat to extant populations of this species (Bezzerides and Bestgen 2002). 

Need for Change 
There is currently no Forest Plan Direction for Bluehead Sucker or any native non-game fish species. The 
current Forest Plan puts disproportionate emphasis on trout species, without distinguishing between 
native and non-native trout species, possibly to the detriment of other native species, such as Bluehead 
Sucker. While the Forest Service recognizes the importance of recreational angling to the economy of 
the communities we service and the state of Colorado, Forest Service lands support several native fish 
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species that should be recognized as a higher priority for conservation than those species that can be 
maintained through stocking. Forest Plan direction should promulgate the importance of native fishes 
with standards and guidelines that apply to economically impactful non-native species, such as Rainbow 
Trout.  

Conclusion 
Bluehead Suckers are the only one of the “Three Species” to occur on GMUG but we do not know the 
extent of their distribution. Half of the streams in Table 1 are in the Muddy Creek area which is expected 
to have an increase in oil and gas development. Bluehead Sucker are closely associated with 
Flannelmouth Sucker and Roundtail Chub, which are not known to occur on the Forest. Forest Plan 
direction designed to conserve Bluehead Sucker will likely benefit these species.  
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Boreal Toad (Anaxyrus boreas boreas) 

 

Status 
NatureServe/Colorado Natural Heritage Program (CHNP) 

Global: G4, apparently secure. 
State: S1, critically imperiled in Colorado 
Status in other areas: Alaska and Canada – S3S4, apparently secure; Nevada – S4, apparently secure; 
Idaho, Oregon, and Utah – S3, vulnerable; Wyoming – S1, critically imperiled. 

Endangered Species Act Status 

This species is not currently protected under provisions of the Endangered Species Act (ESA). As part 
of a court decision in 2012 the USFWS reviewed the status of the Eastern population of Boreal toad and 
found “that the petition (to list under Endangered Species Act) presents substantial scientific or 
commercial information indicating that listing the Eastern population of the Boreal toad as a Distinct 
Population Segment (DPS) may be warranted” (USFWS 2012). Currently there is a pending Species Status 
Assessment (SSA) and subsequent decision on whether or not BOR warrants ESA protection. 

Forest Service Special Status 

Boreal Toad (BOR) is a Sensitive Species in Forest Service Region 2. 

State of Colorado Special Status 

Boreal Toad is considered Endangered by Colorado Parks and Wildlife (Fetkavich and Livo 1998). 

Conservation Agreement or Plan 

The first conservation agreement and plan for the southern Rocky Mountain population of BOR was 
completed and signed in 2001 (Boreal Toad Recovery Team and Technical Advisory Group 2001). A current 
revision of the conservation agreement and plan is almost complete. Region 2 of the Forest Service has a 
signatory representative on the recovery team. 



8 
 

Taxonomy 
Historically classified by physical characteristics or morphology, Boreal toad was formerly known as 

Bufo boreas. The current power of DNA sequencing has since lead to the more accurate reclassification of 
North American toads into the Genus Anaxyrus. Anaxyrus boreas is termed the Western Toad or Boreal 
toad and includes several different haplotypes or subspecies which may exhibit enough genetic 
differentiation to warrant classification as separate species (Geobal et al. 2009). There are two distinct 
populations of Anaxyrus boreas boreas, one in the Pacific Northwest and one considered an Eastern 
Population (Figure 1) occurring in Utah, Wyoming, Colorado and New Mexico. Bufo boreas remains a 
synonym for Boreal toad and numerous references can be found referring to it on the internet. 

 

Figure 1. Range of the A. boreas species group. Geobel et al. 2009. 

Distribution and Abundance 
Boreal Toad occurs in mountain habitats as low as 5,278 feet elevation in northern latitudes (Montana 

and Wyoming) and as high as 11,500 feet in the southern Rocky Mountains. Historically BOR was widely 
distributed, abundant and considered a “garden toad”, e.g. ubiquitous (Corn 1994). Some of the earliest 
documentation cited observations of BOR in road side puddles and Taylor Reservoir on the Gunnison 
National Forest (Burger and Bragg 1947). Currently within the Grand Mesa, Uncompahgre and Gunnison 
(GMUG) National Forests there are fifteen (15) known occurrences of Boreal toad, with less than half of 
those (7) exhibiting successful breeding. 

Population Trends 
The range of habitat occupied by Boreal toad is relatively unchanged; however, the amount of habitat 

occupied within the species’ range has been reduced drastically (Keinath and McGee 2005). Corn et al. 
(1989) conducted a study documenting an 83% decline of BOR in Colorado and southern Wyoming. 
Formerly common in the West Elk Mountains (Burger and Bragg, 1947), Carey (1993) observed that eleven 
populations of BOR found there between 1971-1973 were all extinct by 1982. All eleven of these 
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populations were within the boundaries of GMUG administered lands. Disease and parasites appear to be 
contributing factors leading to population declines (see Limiting Factors below). 

There are various factors that seem to be contributing to the local decline of BOR. Observations 
suggests that widespread aerial spraying for mosquitos (Baxter et al. 1982) or regional transport of 
persistent organic pollutants (POPs) from pesticide application has led to amphibian declines (Carey 1993, 
Carey and Bryant 1995). Although POPs in herbicides and pesticides are applied at lower elevations, as 
summer temperatures increase these compounds become volatile and evaporate into the atmosphere, 
being transported and deposited regionally in areas of increasing elevation (Davidson et al. 2003, Chen et 
al. 2008, Wania and Westgate 2008).  

Amphibians live in the natural environment where their skin, larvae and unshelled eggs are constantly 
exposed and in contact with the environment around them (Burlibasa and Gavrila 2011). As such larva 
and adults alike are directly exposed to contaminants in their surrounding environment. Angermann et 
al. (2002) documented increasing concentrations of pesticides (polychlorinated biphenyls [PCB] and 
toxaphene) in tadpoles from east-facing versus west-facing drainage basins, suggesting a rain-shadow 
effect in long-range atmospheric transport of POPs. Numerous research supports that amphibian 
exposure to pesticides and herbicides is not only acutely toxic (Monson et al. 1999, Taylor et al. 1999) 
causing direct mortality, but can also lower amphibian’s thermal tolerance (Johnson and Prine 1976), alter 
their ontogeny (Bridges 2000, Howe et al. 2004) and even suppress their immune response (Christin et al. 
2003, Gilbertson et al. 2003).  

It is not surprising then that orographic cold-trapping of POPs has been documented as one of the 
causative agents behind the decline of amphibians in the Sierra Nevada Mountains of California (Sparling 
et al. 2000, Angermann et al. 2002). Furthermore, research (Taylor et al. 1999) suggests that 
immunosuppression due to POPs could have aided in the mass dies offs of BOR and NLF caused by red leg 
disease and the fungal disease chytridiomycosis (chytrid) observed in the West Elk Mountains in the 
1970’s (Carey 1993).  Unfortunately Blaustein et al. (1994) suggested that due to physiological constraints, 
relatively low mobility and site fidelity, amphibian populations are unlikely to recolonize areas after local 
extinction. 

Key Ecological Functions and Natural History  
Larval amphibians are almost exclusively aquatic, feeding on algae, detritus and other animals.  As 

such they serve as one of the few primary consumers in the alpine aquatic community, converting 
ingested energy into biomass. As they mature adult amphibians then become insectivores and have been 
shown to influence prey communities in terrestrial habitats (Steward and Woolbright 1996). Throughout 
their lifecycle amphibians serve as for prey items for reptiles, birds, small mammals and even other 
amphibians. This linkage in the trophic food web becomes even more vital in alpine areas where resources 
and energy is limited by climate.  

Boreal toad migrate in late spring and early summer from hibernaculum to aquatic areas such as 
marshes, wet meadows, streams, beaver ponds, and lakes for breeding. A. b. boreas exhibit sexual 
dimorphism where females are somewhat larger than males. During breeding season males can be 
identified by a nuptial pad on the inner surface of their innermost front toes, which they use to grip 
females during amplexus (Keinath and McGee 2005). Due to paired oviducts on the female fertilized eggs 
are normally found in two zigzag strands (2005).  

Dorsch (1967) found that BOR tadpoles and metamorphosing juveniles migrate diurnally to the 
warmest available aquatic microclimate. Metamorphosis from tadpoles to juvenile toads (metamorphs) 
occurs at about 35mm with growth and development heavily dependent upon water temperatures 
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(Burger and Bragg 1947, Campbell 1970a). As metamorphs lose their tails and progress to toadlets they 
begin to move into the terrestrial environment staying close to water for cover. As the ambient 
temperatures decrease with the onset of fall BOR toadlets make their way to suitable hibernaculum. 
Boreal Toad are usually sexually mature within three years and females only reproduce every other year, 
dependent upon habitat conditions (Erin Muths, pers. com). 

Habitat Needs 
 The Boreal toad home range varies in size with the amount and quality of habitat available to them 

(Keinath and McGee 2005). Bartelt et al. (2004) observed BOR migrating seasonally in a linear pattern up 
to 1.6 miles, suggesting a home range of approximately 2.4 square miles. Post breeding and prior to 
hibernation, adult BOR nocturnally migrate to terrestrial shrub cover types, preferring areas with edge 
habitat and open forest over forests with closed canopies or clearcuts (Keinath and McGee 2005, Bartelt 
et al. 2004). Boreal Toad use a variety of burrows, cavities, and debris piles for hibernation (Campbell 
1970b).  

Threats and Risk Factors 
According to NatureServe: “The extent of threats range-wide is not known with certainty, but there 
appear to be multiple causes contributing to the range-wide trend.” 

Declines may be related at least in part to habitat destruction and degradation, water retention 
projects, predation by and competition with native and non-native species, fishery management activities 
(Gillespie & Hero 1999, Hecnar & M’Closkey 1997, Reshetnikov 2003, Smith et al. 1999, Walston & Mullin 
2007), or other factors, but these factors have not been adequately assessed. Some have proposed that 
declines in boreal toad are related to sensitivity of eggs to increased levels of ultraviolet radiation 
(Blaustein et al. 1998), but studies by Corn (1998) yielded no support for UV-B alone as the cause of 
declines. Also, spectral characteristics of natural waters likely shield eggs from detrimental physiological 
effects in all but the clearest waters (Palen et al. 2002). Corn and Muths (2002) proposed that temperature 
stress is as plausible a hypothesis as increased UV-B to explain episodes of high mortality observed in 
Oregon (Kiesecker et al. 2001). 

Increased acid deposition does not appear to be a major threat to boreal toad (Corn and Vertucci 
1992), however as noted above application of pesticides both locally and regionally may have contributed 
to their decline. Johnson and Prine (1976) found that subacute concentrations of historically used 
organophosphate pesticides reduced the temperature tolerance of juvenile BOR. Because BOR inhabit 
alpine environments where maximum summer temperatures are relatively cool, any reduction in thermal 
tolerance could have a population level effect. Similarly, Taylor et al. (1999) found that when exposed to 
malathion, another semi-volatile POP, Woodhouse toad (An woodhousi) infected with red-leg disease 
(caused by the bacteria Aeromonas hydrophila) exhibited 90% mortality. Although more current research 
suggests that herbicides and pesticides are not deleterious to amphibian immune systems (Davidson et 
al. 2007, Paetow et al. 2012, Kleinhenz et al. 2012, Rumschlag et al. 2014) these studies focused on more 
recently used chemical compounds that have been developed to be less harsh on non-target organisms. 
Other studies on POPs now banned in the U.S. confirm that in fact historic herbicides and pesticides 
increase the probability of amphibian mortality after subsequent exposure to various pathogens (Christin 
et al. 2003, Gilbertson et al. 2003).   

Die-offs in the Southern Rockies have been associated with both red-leg disease (Carey 1993) and the 
fungus Batrachochytrium dendrobatidis, Bd for short (Daszak et al. 2000). It was not until the late 1990’s 
and early 2000’s that the fungal disease chytridiomycosis (chytrid) which is caused by Bd, identified as the 
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main causative agent for the drastic decline in Boreal toads. Thought to have originated from Africa, Bd 
infects the keratinized epidermal cells of living amphibian skin and has become widespread throughout 
the world due to the pet trade (Fisher & Garner 2007). Bd is characteristically aquatic and unique from 
other fungi because it is capable of moving through water using a single flagellum. Not only is it motile 
but it can be transmitted from host to host through direct contact (territorial or breeding encounters), 
movement of surface water, in damp or moist soil and in laboratory tests it has been found to live on the 
feathers of birds, especially waterfowl, long enough to be transported between waterbodies (Johnson 
and Speare, 2003; 2005). Although mammalian body temperatures preclude Bd infection both migrating 
aquatic and terrestrial mammals may serve as vectors of this disease.  

The survival and growth of Bd is highly temperature dependent (39.2-86°F), with optimum growth 
between 62.6-77°F (Piotrowski et al. 2004) and total mortality at temperatures of ≥140°F for 5 minutes 
(Johnson et al. 2003). Viable Bd cannot survive complete drying (desiccation) for more than three hours 
at room temperature (72°F) yet ultra violet light is ineffective to combat chytrid (Johnson et al. 2003). In 
a moist environment with organic matter Bd can be viable for as long as seven weeks (Johnson and Speare 
2003). 

Unfortunately for boreal toads, research suggests that they do not produce antimicrobial peptides in 
their skin which most frogs and salamanders have as part of their nonspecific (innate) immune response 
(Conlon et al. 2009). Ongoing research is trying to identify BOR populations which have a genetic 
resistance to chytrid. Boreal Toads do elicit a behavioral fever when infected with chytrid by basking and 
selecting high temperature microhabitats (Murphy et al. 2011). Such behavior may promote the growth 
of cutaneous bacteria that has been shown to inhibit Bd growth in salamanders (Harris et al. 2006). 
Although the specific processes at work are still unknown, both reducing time spent in aquatic habitats 
and warming of the body has been shown to either increase survival or eliminate the fungal infection all 
together (Murphy et al. 2011). 

Conclusion 
Prior to the introduction of non-native amphibians and the fungus Batrachochytrium dendrobatidis 

(Bd) the Boreal toad was abundant and widespread within its known range. Accounts such as Burger and 
Bragg (1947) observing young toads swarming in the shallow water and in vegetation near Cement 
Creek are a relic of pre-anthropogenic conditions.  

  



12 
 

References 
Angermann, J. E., Fellers, G. M., & Matsumura, F. (2002). Polychlorinated biphenyls and toxaphene in 

Pacific tree frog tadpoles (Hyla regilla) from the California Sierra Nevada, USA. Environmental 
Toxicology and Chemistry, 21(10), 2209-2215. 

Bartelt, P. E., Peterson, C. R., & Klaver, R. W. (2004). Sexual differences in the post-breeding movements 
and habitats selected by western toads (Bufo boreas) in southeastern Idaho. Herpetologica, 60(4), 
455-467. 

Baxter, G. T., Stromberg, M. R., & Dodd, C. K. (1982). The status of the Wyoming toad (Bufo hemiophrys 
baxteri). Environmental Conservation, 9(04), 348-348. 

Blaustein, A. R., Kiesecker, J. M., Chivers, D. P., Hokit, D. G., Marco, A., Belden, L. K., & Hatch, A. (1998). 
Effects of ultraviolet radiation on amphibians: field experiments. American Zoologist, 38(6), 799-812. 

Blaustein, A. R., Wake, D. B., & Sousa, W. P. (1994). Amphibian declines: judging stability, persistence, 
and susceptibility of populations to local and global extinctions. Conservation Biology, 8(1), 60-71. 

Bridges, C. M. (2000). Long-term effects of pesticide exposure at various life stages of the southern 
leopard frog (Rana sphenocephala). Archives of environmental contamination and toxicology, 39(1), 
91-96. 

Burger, W.L., Bragg, A.N., (1947). Notes on Bufo boreas (B. and G.) from the Gothic region of Colorado. 
Proc. Okla. Acad. Sci. 27, 61–65. 

Burlibaşa, L., & Gavrilă, L. (2011). Amphibians as model organisms for study environmental genotoxicity. 
Applied Ecology and Environmental Research, 9(1), 1-15. 

Campbell, J. B. (1970). Life history of Bufo boreas boreas in the Colorado Front Range. Doctorate 
Dissertation. University of Colorado.  

Campbell, J. B. (1970). Hibernacula of a population of Bufo boreas boreas in the Colorado Front Range. 
Herpetologica, 278-282. 

Carey, C. (1993). Hypothesis concerning the causes of the disappearance of boreal toads from the 
mountains of Colorado. Conservation Biology, 7(2), 355-362. 

Carey, C., & Bryant, C. J. (1995). Possible interrelations among environmental toxicants, amphibian 
development, and decline of amphibian populations. Environmental Health Perspectives, 103(Suppl 
4), 13. 

Chen, D., Liu, W., Liu, X., Westgate, J. N., & Wania, F. (2008). Cold-trapping of persistent organic 
pollutants in the mountain soils of Western Sichuan, China. Environmental science & technology, 
42(24), 9086-9091. 

Christin, M. S., Gendron, A. D., Brousseau, P., Ménard, L., Marcogliese, D. J., Cyr, D., & Fournier, M. 
(2003). Effects of agricultural pesticides on the immune system of Rana pipiens and on its resistance 
to parasitic infection. Environmental Toxicology and Chemistry, 22(5), 1127-1133. 

Conlon, J. M., Iwamuro, S., & King, J. D. (2009). Dermal cytolytic peptides and the system of innate 
immunity in anurans. Annals of the New York Academy of Sciences, 1163(1), 75-82. 

Corn, P. S. (1998). Effects of ultraviolet radiation on boreal toads in Colorado. Ecological Applications, 
8(1), 18-26. 

Corn, P. S. (1994). What we know and don’t know about amphibian declines in the West. USDA Forest 
Service, General Technical Report RM-247 (May 1994). 

Corn, P. S., & Muths, E. (2002). Variable breeding phenology affects the exposure of amphibian embryos 
to ultraviolet radiation. Ecology, 83(11), 2958-2963. 

Corn, P.S., W. Stolzenburg, and R.B. Bury. (1989). Acid precipitation studies in Colorado and Wyoming: 
interim report of surveys of montane amphibians and water chemistry. U.S. Fish Wildlife Service 
Biological Report 80(40.26). 56 pp. 

Daszak, P., Cunningham, A. A., & Hyatt, A. D. (2000). Emerging infectious diseases of wildlife--threats to 
biodiversity and human health. Science, 287(5452), 443. 



13 
 

Davidson, C., Benard, M. F., Shaffer, H. B., Parker, J. M., O'Leary, C., Conlon, J. M., & Rollins-Smith, L. A. 
(2007). Effects of chytrid and carbaryl exposure on survival, growth and skin peptide defenses in 
foothill yellow-legged frogs. Environmental Science & Technology, 41(5), 1771-1776. 

Dorsch, A. J. (1967). Aggregational behavior in the boreal toad Bufo boreas boreas Baird and Girard. 
Master’s Thesis. Oregon State University.  

Fetkavich, C., & Livo, L. J. (1998). Late-season boreal toad tadpoles. Northwestern Naturalist, 79(3), 120-
121. 

Fisher, M. C., & Garner, T. W. (2007). The relationship between the emergence of Batrachochytrium 
dendrobatidis, the international trade in amphibians and introduced amphibian species. Fungal 
Biology Reviews, 21(1), 2-9. 

Gilbertson, M. K., Haffner, G. D., Drouillard, K. G., Albert, A., & Dixon, B. (2003). Immunosuppression in 
the northern leopard frog (Rana pipiens) induced by pesticide exposure. Environmental Toxicology 
and Chemistry, 22(1), 101-110. 

Gillespie, G., & Hero, J. M. (1999). Potential impacts of introduced fish and fish translocations on 
Australian amphibians. Declines and Disappearances of Australian Frogs. Environment Australia, 
Canberra, 131-144. 

Goebel, A. M., Ranker, T. A., Corn, P. S., & Olmstead, R. G. (2009). Mitochondrial DNA evolution in the 
Anaxyrus boreas species group. Molecular Phylogenetics and Evolution, 50(2), 209-225. 

Harris, R. N., James, T. Y., Lauer, A., Simon, M. A., & Patel, A. (2006). Amphibian pathogen 
Batrachochytrium dendrobatidis is inhibited by the cutaneous bacteria of amphibian species. 
EcoHealth, 3(1), 53. 

Hecnar, S. J., & M'Closkey, R. T. (1997). The effects of predatory fish on amphibian species richness and 
distribution. Biological conservation, 79(2-3), 123-131. 

Howe, C. M., Berrill, M., Pauli, B. D., Helbing, C. C., Werry, K., & Veldhoen, N. (2004). Toxicity of 
glyphosate-based pesticides to four North American frog species. Environmental Toxicology and 
Chemistry, 23(8), 1928-1938. 

Johnson, M. L., Berger, L., Phillips, L., & Speare, R. (2003). Fungicidal effects of chemical disinfectants, UV 
light, desiccation and heat on the amphibian chytrid, Batrachochytrium dendrobatidis. Diseases of 
aquatic organisms, 57, 255-260.  

Johnson, C. R., & Prine, J. E. (1976). The effects of sublethal concentrations of organophosphorus 
insecticides and an insect growth regulator on temperature tolerance in hydrated and dehydrated 
juvenile western toads, Bufo boreas. Comparative Biochemistry and Physiology Part A: Physiology, 
53(2), 147-149. 

Johnson, M. L., & Speare, R. (2005). Possible modes of dissemination of the amphibian chytrid 
Batrachochytrium dendrobatidis in the environment. Diseases of aquatic organisms, 65, 181-186. 

Johnson, M. L., & Speare, R. (2003). Survival of Batrachochytrium dendrobatidis in water: quarantine 
and disease control implications. Emerging infectious diseases, 9, 922-925. 

Keinath, D. and M. McGee. (2005). Boreal Toad (Bufo boreas boreas): a technical conservation 
assessment. [Online]. USDA Forest Service, Rocky Mountain Region. Available:  

Kleinhenz, P., Boone, M. D., & Fellers, G. (2012). Effects of the amphibian chytrid fungus and four 
insecticides on Pacific treefrogs (Pseudacris regilla). Journal of Herpetology, 46(4), 625-631 

Monson, P. D., Call, D. J., Cox, D. A., Liber, K., & Ankley, G. T. (1999). Photoinduced toxicity of 
fluoranthene to northern leopard frogs (Rana pipiens). Environmental Toxicology and Chemistry, 
18(2), 308-312. 

Murphy, P. J., St-Hilaire, S., & Corn, P. S. (2011). Temperature, hydric environment, and prior pathogen 
exposure alter the experimental severity of chytridiomycosis in boreal toads. Diseases of aquatic 
organisms, 95(1), 31-42. 



14 
 

Palen, W. J., Schindler, D. E., Adams, M. J., Pearl, C. A., Bury, R. B., & Diamond, S. A. (2002). Optical 
Characteristics of Natural Waters Protect Amphibians from UV-B in the US Pacific Northwest. 
Ecology, 83(11), 2951-2957. 

Paetow, L. J., McLaughlin, J. D., Cue, R. I., Pauli, B. D., & Marcogliese, D. J. (2012). Effects of herbicides 
and the chytrid fungus Batrachochytrium dendrobatidis on the health of post-metamorphic 
northern leopard frogs (Lithobates pipiens). Ecotoxicology and environmental safety, 80, 372-380. 

Piotrowski, J. S., Annis, S. L., & Longcore, J. E. (2004). Physiology of Batrachochytrium dendrobatidis, a 
chytrid pathogen of amphibians. Mycologia, 96(1), 9-15. 

Reshetnikov, A. N. (2003). The introduced fish, rotan (Perccottus glenii), depresses populations of 
aquatic animals (macroinvertebrates, amphibians, and a fish). Hydrobiologia, 510(1-3), 83-90. 

Rumschlag, S. L., Boone, M. D., & Fellers, G. (2014). The effects of the amphibian chytrid fungus, 
insecticide exposure, and temperature on larval anuran development and survival. Environmental 
toxicology and chemistry, 33(11), 2545-2550. 

Smith, G. R., Rettig, J. E., Mittelbach, G. G., Valiulis, J. L., & Schaack, S. R. (1999). The effects of fish on 
assemblages of amphibians in ponds: a field experiment. Freshwater biology, 41(4), 829-837. 

Sparling, D. W., Fellers, G. M., & McConnell, L. L. (2001). Pesticides and amphibian population declines in 
California, USA. Environmental Toxicology and Chemistry, 20(7), 1591-1595. 

Stewart, M.M. and Woolbright, L.L. (1996). Amphibians. In: Reagan DP and Waide RP (Eds). The food 
web of a tropical rainforest. Chicago, IL: University of Chicago Press. 

Taylor, S. K., Williams, E. S., & Mills, K. W. (1999). Effects of malathion on disease susceptibility in 
Woodhouse's toads. Journal of Wildlife Diseases, 35(3), 536-541. 

USFWS 2012. Endangered and Threatened Wildlife and Plants; 90-Day Finding on a Petition To List the 
Eastern or Southern Rocky Mountain Population of the Boreal Toad as an Endangered or Threatened 
Distinct Population Segment. Available 
https://www.federalregister.gov/documents/2012/04/12/2012-8806/endangered-and-threatened-
wildlife-and-plants-90-day-finding-on-a-petition-to-list-the-eastern-or. [2/28/17] 

Wania, F., & Westgate, J. N. (2008). On the mechanism of mountain cold-trapping of organic chemicals. 
Environmental science & technology, 42(24), 9092-9098. 

Walston, L. J., & Mullin, S. J. (2007). Responses of a pond-breeding amphibian community to the 
experimental removal of predatory fish. The American midland naturalist, 157(1), 63-73. 

Whiles, M.R., Lips, K.R., Pringle, C.M., Kilham, S.S., Bixby, R.J., Brenes, R., Connelly, S., Colon-Gaud, J.C., 
Hunte-Brown, M., Huryn, A.D. and Montgomery, C., (2006). The effects of amphibian population 
declines on the structure and function of Neotropical stream ecosystems. Frontiers in Ecology and 
the Environment, 4(1), pp.27-34. 

Colorado River Cutthroat Trout (Oncorhynchus clarki pleuriticus) 
 

Status  
This overview applies to all Conservation Populations of Colorado River Cutthroat Trout (hereafter CRCT) 
in the GMUG NF. Conservation Populations are those that have been identified by the CRCT 
Conservation Team as most important to the conservation of the species. There are two distinct 
“lineages” of CRCT on the GMUG, which are identified by the colors blue and green (Metcalf et al., 
2012). Blue-lineage CRCT are not native the GMUG NF but have been introduced to and become self-
sustaining in several watersheds on the Forest. Green-lineage CRCT are native to the Grand Mesa and 
there are many extant populations on this type of CRCT on the GMUG. Additionally, green-lineage CRCT, 
which have a closer genetic relationship with greenback cutthroat trout (O. clarki stomias) than blue-

https://www.federalregister.gov/documents/2012/04/12/2012-8806/endangered-and-threatened-wildlife-and-plants-90-day-finding-on-a-petition-to-list-the-eastern-or
https://www.federalregister.gov/documents/2012/04/12/2012-8806/endangered-and-threatened-wildlife-and-plants-90-day-finding-on-a-petition-to-list-the-eastern-or
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lineage CRCT (Metcalf et al., 2012), are protected as a Threatened species under the Endangered Species 
Act. Despite differing statutory protection afforded to the two lineages, we have combined them for the 
purposes of this assessment. 

NatureServe/Colorado Natural Heritage Program 

CRCT are currently classified G4T3 by NatureServe. G4 means the species is uncommon but not rare at 
the global scale. Typically a G4 species has at least 100 known populations and 10,000 known 
individuals. The G4 ranking applies to the species, cutthroat trout (Oncorhynchus clarki). The T 
designator refers to the subspecies, CRCT (O. c. pleuriticus). CRCT are believed to be native to four 
states. The species is considered vulnerable in Colorado and Utah, critically imperiled in Wyoming, and 
extirpated from Arizona.  

Endangered Species Act 

As a species, CRCT do not have protection under the Endangered Species Act. However, green-lineage 
CRCT, which are native to the GMUG NF are protected as a Threatened species under the ESA.  

Forest Service Special Status 

CRCT are identified as a Sensitive Species by Region 2 of the Forest. Service. Under the current Forest 
Plan, a Sensitive Species receives special emphasis in planning and management activities to assure their 
conservation.  

State of Colorado Special Status 

CRCT are identified as a “State Special Concern” species. The Colorado Parks and Wildlife website 
specifies that the “State Special Concern” classification is not a statutory category. 

Conservation Agreement or Plan 

A conservation agreement and conservation strategy were developed for CRCT in 2006. The Forest 
Service is a signatory to the conservation agreement and participated in the development of the 
conservation strategy. The agreement was renewed in 2016. A range-wide status assessment for CRCT 
was published in 2013 (Hirsch et al., 2013). 2 

Taxonomy  
Recent genetic investigations have increased our understanding of the history of CRCT. Unfortunately, 
these same revelations have created considerable uncertainty in the taxonomic classification of CRCT 
and their cousins. CRCT were believed to have evolved throughout the upper Colorado River watershed 
(including large portions of the GMUG NF). Their close cousin, the Greenback cutthroat trout, were 
believed to have evolved on Colorado’s Front Range. In 2012, a study was published that identified six 
distinct “lineages” of Cutthroat Trout in Colorado. Instead of advocating for a reclassification of 
cutthroat Trout species, the authors presented an alternative genetic “history” of this species in which 
lineages were identified with colors (Metcalf et al., 2012). 

                                                           
2 Conservation agreement, conservation strategy, and 2013 status assessment are available online: 
http://cpw.state.co.us/learn/Pages/ResearchColoradoRiverCutthroatTrout.aspx 
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There are two “colors” of CRCT on the GMUG: blue and green. Blue-lineage CRCT are native to the 
White River and Yampa River watersheds and were introduced to the GMUG via stocking. Stocking of 
blue lineage CRCT occurred on the GMUG prior to the genetic research which helped to clarify the 
historic range of Cutthroat Trout in Colorado.  Although given the most recent genetic findings 
concluding blue lineage CRCT are not native to the GMUG and that therefore they cannot be considered 
as a Species of Conservation Concern (SCC), blue lineage CRCT will continue to be monitored and remain 
important with regards to the overall persistence of Colorado River Cutthroat Trout. 

Green-lineage CRCT and are extant on the Forests and available information indicates that they are 
native to the GMUG. Future efforts for the conservation of green lineage CRCT will depend upon the 
outcome of the upcoming review by the U.S. Fish and Wildlife Service (FWS) in the form of a Species 
Status Assessment (SSA).  Should the FWS determine that green lineage CRCT are warranted for listing 
management direction will continue as currently addressed as a TES.  However if the green lineage CRCT 
are found not to warrant TES protection green lineage CRCT will mostly likely become a SCC.  

Distribution and abundance  
CRCT occur in Colorado, Utah, and Wyoming, but the species currently occupies a small portion of its 
historical range. Currently there are approximately 37 CRCT Conservation Populations on the GMUG, the 
majority of these are green-lineage populations, which are believed to be aboriginal. Stocking of 
Conservation Populations of blue lineage CRCT occurred on the GMUG prior to the genetic research 
completed in 2012.  

Each of the GMUG’s five Ranger Districts includes at least three CRCT Conservation Populations (Table 
1). 

Table 2. Thirty-six Conservation Populations of native Cutthroat Trout on the GMUG National Forest. Blue-lineage populations 
were created through stocking. Green-lineage fish are aboriginal to the forest. 

Stream Ranger District Last visited Multiple visits 
Blue-lineage CRCT 

Cliff Creek Paonia 2007  
Deep Creek Norwood 2004  
Deer Beaver Creek Gunnison 2011 Yes 
East Fork Big Creek Grand Valley 2016 Yes 
East Fork Minnesota Creek Paonia 2009  
East Fork South Beaver Creek Gunnison 2010  
North Anthracite Creek Paonia 2015 Yes 
North Fork Tabeguache Creek Norwood No Data No Data 
South Twin Creek Paonia 2005  
Whitewater Creek Grand Valley 2014  
Young’s Creek Reservoir Grand Valley 2006  

Green-lineage CRCT 
Beaver Dams Creek  2007 Yes 
Chair Creek Paonia 2008  
Cunningham Creek Paonia 2012 Yes 
Deep Creek Paonia 2010  
East Fork Brush Creek Grand Valley 2012 Yes 
East Fork Dry Creek Ouray 2007  
East Fork Terror Creek Paonia 2016 Yes 
Fall Creek Gunnison 2002  
Fall Creek Norwood No Data No Data 
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Stream Ranger District Last visited Multiple visits 
Goat Creek Norwood 2010  
Kelso Creek Grand Valley 2015  
Main Hubbard Creek Paonia 2007 Yes 
Middle Hubbard Creek Paonia 2007 Yes 
Nate Creek Ouray 2007  
North Fork Escalante Creek Grand Valley 2016  
Pryor Creek Ouray 2007  
Red Canyon Creek Norwood 2009  
Roberts Creek Paonia 2016 Yes 
Robinson Creek Paonia 2006  
Rock Creek Paonia 2008 Yes 
Schaefer Creek Paonia 2012  
South Fork Minnesota Creek Paonia 2017 Yes 
West Antelope Creek Gunnison 2011  
West Fork Brush Creek Grand Valley 2007  
West Fork Terror Creek Paonia 2010 Yes 
West Steuben Creek Gunnison 2012  

 

The 37 Conservation Populations are well distributed on the GMUG National Forest. The populations 
occupy over 120 stream miles (Table 2). Watershed area of streams occupied by these populations is 
over 250 square miles, about 5 percent of the total area of the forest. Green-lineage populations, which 
are considered aboriginal to the GMUG National Forest, occupy about 90 stream miles of habitat. 

Table 3. Patch length and watershed area occupied by 36 native Cutthroat Trout populations on the GMUG National Forest. 

Population Occupied stream length (miles) Watershed area (square miles) 
Blue-lineage CRCT 

Cliff Creek 4.2 11.0 
Deep Creek 4.9 10.1 
Deer Beaver Creek 4.1 6.3 
East Fork Big Creek 1.9 4.3 
East Fork Minnesota Creek 2.9 6.0 
East Fork South Beaver Creek 3.6 10.8 
North Anthracite Creek 2.7 7.8 
North Fork Tabeguache Creek 5.6 9.2 
South Twin Creek 0.6 1.7 
Whitewater Creek 3.2 7.5 
Young’s Creek Reservoirҗ - 0.02 

Green-lineage CRCT 
Beaver Dams Creek 1.6 2.8 
Chair Creek 1.8 4.4 
Cunningham Creek 1.4 6.5 
Deep Creek 5.3 9.3 
East Fork Brush Creek 2.3 2.5 
East Fork Dry Creek 2.6 4.5 
East Fork Terror Creek 2.4 6.4 
Fall Creek, Gunnison RD 3.5 4.9 
Fall Creek, Norwood RD 4.2 8.9 
Goat Creek 2.5 3.6 
Kelso Creek 8.1 21.7 
Main Hubbard Creek 1.4 1.4 
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Middle Hubbard Creek 1.3 1.3 
Nate Creek 2.0 5.2 
North Fork Escalante Creek 15.5 27.9 
Pryor Creek 1.6 2.4 
Red Canyon Creek 2.0 13.2 
Roberts Creek 3.9 3.0 
Robinson Creek 7.5 10.4 
Rock Creek 0.8 1.9 
Schaefer Creek 7.8 5.6 
West Antelope Creek 8.0 12.6 
West Fork Brush Creek 3.0 2.1 
West Fork Terror Creek 2.4 18.8 
West Steuben Creek 1.7 1.3 

 җYoung’s Creek Reservoir is 0.02 square miles and has no contributing watershed. 

In a study of isolated cutthroat trout populations, Hilderbrand and Kershner (2000) found that 5 miles of 
stream habitat provided enough space to support robust populations with a high likelihood of long-term 
persistence. Twenty-nine of 36 stream-dwelling conservation populations occupy habitat patches 
smaller than 5 miles of stream habitat and only 4 populations occupy habitat patches containing more 
than 6 miles (Table 2). Harig and Fausch (2002) evaluated potential translocation sites for greenback 
cutthroat trout and found that habitat patches less than 5.7 m2 in area had low population density or did 
not contain cutthroat trout. Seventeen of 36 (47 percent) stream habitat patches had watershed areas 
greater than 5.7 m2. While dimensions of a large proportion of occupied habitat patches on the GMUG 
do not meet the thresholds identified by Hilderbrand and Kershner (2000) and Harig and Fausch (2002) 
the major conclusion we can draw from these data is that native cutthroat trout on the GMUG exist in 
small and isolated habitat patches. Such a landscape-scale pattern is typical of salmonid populations 
throughout the western United States (Propst et al., 1992; Dunham et al., 1997; Nelson et al., 2002) and 
more recent research suggests Cutthroat Trout can persist in much smaller habitat patches than 
reported by Hilderbrand and Kershner and Harig and Fausch (Peterson et al., 2013).  

In their study, Peterson et al., (2013) reported that Westslope Cutthroat Trout could persist in habitat 
patches of approximately 0.5 miles if the physical habitat within the patch was high quality. Extant 
Conservation Populations all occupy habitat patches of at least 0.5 miles (Table 2). At least one 
watershed-scale habitat evaluation suggests native Cutthroat Trout on the GMUG NF are located in the 
highest quality watersheds on the national forest (see Local habitat characteristics section below). 

Population trends  
Like other inland Cutthroat Trout species, native populations on the GMUG National Forest area 
restricted to a small proportion of the perennial streams the species used to occupy. Hirsch et al. (2013), 
estimated that Colorado River Cutthroat Trout occupy about 14 percent of their former range. 
Conservation populations on the GMUG National Forest are restricted to a very small percentage of the 
total length of perennial streams on the forest; however, there is no indication extant populations are 
trending toward extinction. 

We are able to assess trends for 11 populations, just under a third of the total Conservation Populations 
on the forest (Table 3). The data in Table 3 suggest there is no forest-wide trend in native Cutthroat 
Trout abundance on the forest. Eight of the 11 populations changed in a statistically significant way: four 
populations increased and four populations decreased. The magnitude of changes tended to be larger 
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for populations that decreased between sampling efforts: the average statistically significant decrease 
was 366 fish while the average increase was 194 fish. However, these data should not be considered 
evidence of an overall decreasing trend in native Cutthroat Trout on the forest. USFS and CPW 
personnel continue to identify previously unknown conservation populations. For example, USFS 
personnel identified a green-lineage population in the North Fork of Escalante Creek in 2016. This 
population occupies more than 15 stream miles and is unique in that the population contains both 
resident and migratory life history forms. The continued expression of two distinct life history forms is 
likely a product of the large area occupied by this population. 

Table 4. Trends for 11 Conservation Populations of native Cutthroat Trout on the GMUG National Forest. 

Stream Visit 1 (Year) Visit 2 (Year) Trend 
Cunningham Creek 271 (2008) 268 (2012) -3 
Deer Beaver Creek 437 (1999) 318 (2011) -119 
East Fork Big Creek 228 (2005) 329 (2016) 101 Þ 
East Fork Terror Creek 251 (2010) 92 (2016) -159 Þ 
Main Hubbard Creek 210 (2001) 91 (2007) -119 Þ 
Middle Hubbard Creek 129 (2003) 195 (2007) 66 Þ 
North Anthracite Creek* 91 (2005) 210 (2015) 119 
Roberts Creek 548 (2008) 145 (2016) -403 Þ 
Rock Creek 261 (2003) 747 (2008) 486 Þ 
West Antelope Creek 864 (2006) 126 (2011) -783 Þ 
West Fork Terror Creek 285 (2008) 408 (2010) 123 Þ 

*Population estimate is for adult fish (> 150 mm length) only. 
ÞTrend is statistically significant at the 95% confidence level. 
 

Natural history and key ecological functions  
Thorough overviews of CRCT biology and ecology are available in Young (2008, 2009) and Hirsch et al. 
(2013). 

Ecological conditions for recovery, conservation, and viability  
Local habitat characteristics 

CRCT are well distributed on the GMUG. Habitat conditions in which CRCT persist tend to be good: 
relatively intact streamflow, stream channel, and streamside conditions. CRCT require water 
temperatures not exceed about 79 °F and do best when summer water temperature are between 50 
and 65 °F (Roberts et al., 2012). 

In 2012 the GMUG NF revised a status assessment for native Cutthroat Trout (Dare et al., 2012) that 
included an analysis of the distribution of Conservation Populations relative to the Forest’s Watershed 
Integrity Class (WIC) ratings (USDA Forest Service, GMUG and San Juan National Forests, 2005) Thirty-
two of 38 conservation populations reported in the 2012 assessment (two populations are no longer 
present) were located in watersheds with WIC ratings of 1 or 2, which translates to about 84 percent of 
occupied stream habitat (Table 3). WIC 1 and 2 watersheds are those least influenced by past and 
current land-management practices and therefore exhibit relatively natural watershed processes and 
biota. WIC 3 and 4 watersheds are those most influenced by past and on-going management activities 
and may contain areas where watershed processes and biota have been degraded. Six of the 38 
conservation populations occupied WIC 3 and 4 watersheds (Table 4). A CRCT status assessment 
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completed in 2005 (James et al., 2005) reported that 86 percent occupied streams were in WIC 1 and 2 
watersheds, suggesting CRCT continue to occupy the highest quality streams on the national forest. 

Table 5. Watershed Integrity Class Ratings of watersheds occupied by native Cutthroat Trout (from Dare et al., 2012). 

Watershed Integrity Class Conservation population 
1 Beaver, Chair, Cliff, Deer Beaver, Dyke, East Fork South Beaver, Fall, 

Main Hubbard, Middle Hubbard, North Fork Tabeguache, North Smith 
Fork Gunnison, Red Canyon, Roberts, Rock, South Twin, West Beaver, 
Young’s Creek Reservoir #2 

2 Beaver Dams, Coon, Cunningham, East Fork Brush, East Fork Dry, East 
Fork Terror, Elk, Nate, Lake Fork Cochetopa Creek, North Anthracite, 
Pryor, West Fork Brush, West Fork Terror 

3 Deep (Norwood), East Fork Big, East Fork Deep, West Antelope  
4 Deep (Paonia), Goat 

In 2006 GMUG personnel completed a broad-scale assessment of stream and riparian habitat conditions 
using the PACFISH/INFISH Biological Opinion (PIBO) protocol (Adams 2006). Habitat data were collected 
in 19 reference watersheds. Reference watersheds were those exhibiting the least human influence and 
represented the most “natural” conditions on the Forest. Within each watershed a variety of abiotic and 
biotic data were collected in a response reach (Table 5). Six of the 19 reference watersheds contain 
conservation populations of cutthroat trout. 

The data in Table 5 represent baseline microhabitat information for streams exhibiting the most natural 
conditions on the Forest. Future management activities may impact stream and riparian habitat 
conditions in streams supporting native Cutthroat Trout. It is likely that stream habitat surveys will be 
prompted by project proposals that include management activity which may affect streams and riparian 
areas. For example, GMUG fisheries staff completed a habitat inventory for Big Dominguez Creek, on the 
Uncompahgre Plateau, in order to determine the suitability of the watershed for native CRCT. While 
physical habitat quality in the watershed was high, stream temperature and streamflow were found to 
be unsuitable for native CRCT. 

In the future, stream habitat surveys on the Forest should be conducted so that data may be compared 
to baseline conditions presented in the 2006 study. The PIBO habitat sampling approach uses an 
intensive survey protocol that is not practical for frequent use on the GMUG.  However, several of the 
variables, including residual pool depth, undercut banks, bank stability, and width-to-depth ratio, may 
be measured using repeatable techniques allowing for comparisons with the data presented in Table 5. 

Table 6. Reach-scale stream habitat characteristics collected in response reaches of 19 reference watersheds on the GMUG NF. 
Data were collected using the PACFISH/INFISH Biological Opinion (PIBO) protocol (Kershner et al., 2004). Table adapted from 
Adams 2006. 

Attribute Mean (SD) Range 
Residual pool depth (m) 0.28 (0.13) 0.12 – 0.69 
Undercut depth (m) 0.68 (0.60) 0.19 – 3.02 
Undercut banks (%) 30.30 (15.13) 4.76 – 60.00 
Bank angle 107.45 (14.05) 76.00 – 132.31 
Bank stability (%) 95.95 (5.04) 78.57 – 100.00 
Width to depth ratio 22.03 (4.99) 8.02 – 36.34 
Pool fines, < 2 mm (%) 14.20 (24.14) 0.00 – 99.33 
Pool fines, < 6 mm (%) 16.20 (24.31) 0.00 – 99.43 
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D50 (mm) 61.29 (40.49) 2 – 134 
D85 (mm) 143.66 (100.00) 6.84 – 350 
Conductivity 97.90 (74.58) 30 – 270 
Alkalinity 90.79 (45.54) 20 – 240 

Stream temperature 
Because CRCT are cold-blooded, their growth, feeding behavior, movement patterns, and reproductive 
success are controlled by water temperature. There is an abundant literature on the effects of 
temperature on CRCT. CRCT populations do best when the average water temperature in the summer is 
between 50 and 65 °F (Roberts et al., 2012).  

At this time most high elevation streams on the GMUG have summer water temperatures below 50 °F 
and are too cold to support a robust CRCT population. Alternately, areas do exist on the Uncompahgre 
Plateau where water temperatures borderline on too warm for CRCT. If water temperatures do increase 
as expected due to climate change such populations like North Fork of Escalante Creek or Kelso Creek 
may become unsuitable habitat. 

Streams that have water temperatures that are too cold for CRCT will become more hospitable to CRCT 
in the coming decades. However, improvements to habitat may be transitory if global temperatures rise 
to the point summer stream temperatures are too warm for CRCT. The implication of this information is 
that management efforts should be focused on the omnipresent threats to CRCT conservation: non-
native species and human-induced changes to stream habitat, both of which will continue to threaten 
this species irrespective of climate change impacts. 

The Forest Service’s Rocky Mountain Research Station has built predictive stream temperature models 
for the state of Colorado. These models were based on stream temperature data collected throughout 
the state, including the GMUG NF. The GMUG NF began collecting stream temperature data in 2011 and 
continues to collect data at more than 40 locations on the forest. These data were an important 
contribution to the station’s model-building efforts. The models are publicly available and described in 
detail at https://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html. Model outputs are available 
for several climate change scenarios including 1, 2, and 3 °C stream temperatures increases 
(approximately 2, 4, and 6 °F) as well as a down-scaled AIB global climate change model applied to 
Colorado streams. Model outputs suggest that many of the GMUG NF’s high-elevation streams are too 
cold for native fishes (Cutthroat Trout and Bluehead Sucker) currently but could become suitable for 
Cutthroat Trout in the future if stream temperatures rose as much as 3 °C. The model’s down-scaled AIB 
model predictions suggest that all but the highest elevation streams on the GMUG NF would become 
too warm for native Cutthroat Trout. There is uncertainty as to which trajectory stream temperature will 
follow; however, insights from these models have caused Colorado Parks and Wildlife and Forest Service 
biologists to begin exploring high-elevation streams in order to identify candidates for refuge sites for 
native Cutthroat Trout.  

Habitat connectivity 
Trout and salmon are highly mobile species. Scientist believe that many CRCT populations included 
individuals that made annual, long-distance migrations, a headwater tributary to the Colorado River and 
back, for example. Migratory life histories have been all but eradicated from extant populations of all 
types of cutthroat trout, including CRCT. Human alterations to streams, including dams and water 
diversions, have fragmented and isolated most CRCT populations on the GMUG. While the loss of a 
migratory form within a CRCT population is not good, it remains to be seen if CRCT populations for long 

https://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html
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time periods in relatively small sections of stream habitat. Populations of Westslope Cutthroat Trout 
have been found to persist in small sections upstream of human-made barriers if stream habitat is of 
sufficient quality (Peterson et al., 2013).  

In a study of fragmentation and isolation of streams that supported native Cutthroat Trout, GMUG 
fisheries biologists determined that while the 25 of 39 populations of native Cutthroat Trout populations 
were isolated by barriers, only eight of these were fragmented by barriers located within occupied 
reaches (Dare et al., 2012). These data suggest native Cutthroat Trout occupy stream reaches for which 
connectivity is relatively high. The presence of native Cutthroat trout in these watersheds should be an 
important consideration when planning road-stream crossings or other instream infrastructure. A 
second insight is that instream barriers are likely contributing to persistence of native Cutthroat Trout in 
watersheds in which non-native, invasive species, such as Brook Trout are present, which suggests not 
every fish passage barrier should be removed in favor of more passage friendly infrastructure. 

In 2016 USFS personnel identified a previously unknown population of green-lineage CRCT in the North 
Fork of Escalante Creek. This population occupies over 15 contiguous stream miles and contains both 
resident and migratory life history forms. The North Fork Escalante Creek population is unique because 
it is the only known population supporting multiple life histories. In 2017 the USFS began work on a 
barrier to protect this population from invasion by Rainbow Trout. The USFS is cooperating with Trout 
Unlimited, the Bureau of Land Management, and Colorado Parks and Wildlife to accomplish this 
conservation project. 

Stream flow 
Impoundment and water diversion are common across the GMUG but portions of streams in which 
CRCT are present have been relatively undisturbed by water development.  

Threats and Risk Factors  
Non-native species, specifically brook trout and rainbow trout, are by far the biggest threat to the long-
term persistence of native cutthroat trout on the GMUG. The mechanisms by which these two non-
natives impact cutthroat trout differ. Juvenile brook trout have been found to be superior competitors 
when in sympatry with juvenile cutthroat trout resulting in decreased recruitment into the cutthroat 
trout population and eventual extirpation (Dunham et al., 2002). Rainbow trout inter-breed with 
cutthroat trout resulting in the loss of native genetic stocks (Weigel et al., 2003).  

A recent study demonstrated success in controlling invasive brook trout using intensive electrofishing 
(Carmona-Catot et al., 2010). If monitoring indicated brook trout numbers were increasing in areas 
adjacent to Conservation Populations, physical control is a possibility. However, such activities would 
need to be coordinated with the Colorado Parks and Wildlife. Since 2012 we have used electrofishing to 
remove brook trout from a portion of Deep Creek, near Paonia, Colorado. In 2015 we located a single 
brook trout and no brook trout were found in the stream in 2016.  

In some situations, electrofishing may be a viable management tool to control invasive Brook Trout 
populations. Brook Trout were observed in sympatry with Cutthroat Trout in Dyke Creek in 2007. The 
presence of Brook Trout and their subsequent headwater expansion represented such a significant 
threat to the native population that in 2017 Dyke Creek was removed from the list of green lineage CRCT 
Conservation Populations. Forest Service personnel have therefore begun a multi-year electrofishing 
removal effort in hopes to control Brook Trout in Dyke Creek.  
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Cutthroat trout are susceptible to whirling disease which can be transmitted to them by hatchery-reared 
salmonids or anglers wearing waders and wading boots laden with infected sediment. Whirling disease 
is present in the Colorado River and Gunnison River basins. However, the disease is most common in 
large rivers that do not contain conservation populations. Whirling disease is present on the Grand Mesa 
and may have caused the extirpation of some cutthroat trout populations located there (L. Martin, CPW, 
personal communication).  

Cutthroat trout populations are also threatened by land management activities that affect stream 
habitat, including livestock and grazing management, mineral extraction, road construction, timber 
harvest, and water development. Activities such as grazing, road construction and timber harvest can 
increase erosion and instream sedimentation.  Because almost all trout spawn in clean gravel beds 
(redds) of well oxygenated gravel bars, instream sedimentation can clog the interstitial spaces between 
course gravel, thereby suffocating eggs or fry hidden there.  Additionally, sedimentation can have a 
similar effect on aquatic macro-invertebrates which are the primary food source for montane salmonids. 

Water development or use of instream discharge in the hydro fracturing process used in oil and gas 
extraction process can deleteriously reduce or completely eliminate stream flow. Specific activities 
associated with land management on National Forest lands are identified, implemented, and monitored 
using frameworks outlined by the National Environmental Policy Act, the Clean Water Act, and other 
environmental legislation. Future activities on the GMUG will be implemented with appropriate 
consideration given to stream habitat, particularly in watersheds surrounding conservation populations 
of cutthroat trout. 

At this time we view regional climate change associated with warming air temperatures documented 
around the globe (Intergovernmental Panel on Climate Change 2007) as threat to the long-term 
persistence of native cutthroat trout populations throughout their range, including the GMUG. Young 
(2008) provides an excellent review of the potential for changing climate to affect cutthroat trout 
populations in the Rocky Mountains. Briefly, increasing air temperatures will trigger an upstream shift in 
the distribution of habitat suitable for native cutthroat trout (see Stream Temperature section above). If 
air temperatures continue to rise, the amount of suitable habitat for native cutthroat trout populations 
will eventually decrease. Coupled with reductions in suitable habitat is the increased likelihood that 
cutthroat trout populations will be exposed to severe thunderstorms and wildfires, and associated 
disturbances like debris flows and landslides. Populations could be lost as a result of these disturbances 
and habitat fragmentation will limit the demonstrated ability of salmonid fishes to colonize streams in 
the wake of disturbance (Rieman et al., 1997; Brown et al., 2001; Burton 2005). 

The Forest recently completed a draft Watershed Vulnerability Assessment (WVA) intended to identify 
the potential for climate change and related disturbances to affect forest health. Conservation 
populations of cutthroat trout were one of a suite of “aquatic ecological values” used in the analysis 
(Howe et al., unpublished data). Aquatic ecological values were compared to the potential for 
uncharacteristic erosion and run-off events across the Forest. The analysis found that 39 percent of 
conservation populations were located in areas that have high erosion sensitivity and 16 percent of 
conservation populations were located in areas highly sensitive to uncharacteristic run-off events (Howe 
et al., unpublished data). Catastrophic erosion events, such as debris flows, can alter stream habitat and 
kill stream fish (Benda et al., 2003; Dunham et al., 2003; Rieman and Isaak 2010). For spring-spawning 
fish, including cutthroat trout, uncharacteristic seasonal run-off could reduce reproductive success and 
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impact populations. The implication of these findings is that some conservation populations on the 
GMUG may be vulnerable to unpredictable disturbances that are expected to occur as regional climate 
patterns change (Rieman and Isaak 2010). However, the results of WVA will provide valuable insights to 
managers planning restoration and translocation projects intended to expand the occupied habitat of 
native cutthroat trout on the Forest. 

Need for Change 
The current Forest Plan contains several directives that pertain to native Cutthroat Trout and other 
stream fishes (Table 6).  

Table 7. Existing forest plan direction for Cutthroat Trout. 

Forest Plan Direction Standard, Guideline 
Maintain habitat for viable populations of all 
existing vertebrate wildlife species 

Maintain habitat capability at a level at least 40 
percent of potential capability. 

Maintain aquatic habitat in at least its current 
condition with stable or improving trends. 

Initiate inventories on habitat conditions in 
streams and collect baseline habitat information 
in streams. 

Manage habitat needs for all fish indicator species 
on all perennial streams which provide potential 
fisheries and manage waters capable of 
supporting self-sustaining trout populations to 
provide for these populations. 

Work toward obtaining optimal habitat values for 
several habitat values, for example pool-riffle 
ratios. 

Prioritize streams for intensive management 
based on their current condition and their ability 
to support self-sustaining trout populations 

Conduct biomass estimates of fish populations in 
cooperation with Colorado Parks and Wildlife. 

While the wording of these standards and guidelines is antiquated, the intent of these sections of the 
Forest Plan remains valid. The 40 percent habitat standard described in Table 6 is, to put it mildly, vague 
and should be removed from a new Forest Plan. In the last 15 years the Forest Service and its partners 
have completed numerous studies of stream habitat, macroinvertebrate populations, and stream fish 
populations. The intent of these studies has been to identify watersheds that could sustain native trout 
populations. The Forest Service will continue to work with Colorado Parks and Wildlife and its other 
partners to conserve native fish populations.  

The current Forest Plan puts disproportionate emphasis on trout species, without distinguishing 
between native and non-native trout species, possibly to the detriment of other native species, such as 
Bluehead Sucker. While the Forest Service recognizes the importance of recreational angling to the 
economy of the communities we service and the state of Colorado, Forest Service lands support several 
native fish species that should be recognized as a higher priority for conservation than those species 
that can be maintained through stocking. Forest Plan direction should promulgate the importance of 
native fishes with standards and guidelines that apply to economically impactful non-native species, 
such as Rainbow Trout.  

Conclusion 
While Green-lineage CRCT deserve serious consideration as a Species of Conservation Concern for the 
GMUG, the twin pillars of the Endangered Species Act and the National Environmental Policy Act will 
continue to be the primary legal vehicles by which the Forest Service 1) considers native Cutthroat Trout 
in land management decisions and 2) promotes conservation of all species native to the GMUG NF. Blue-
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lineage CRCT populations were created through stocking and this species is not native to the GMUG. 
Therefore, blue-lineage CRCT, while an important species, native to Colorado, should not be identified 
as a Species of Conservation Concern for the GMUG NF. Like Green-lineage populations, Blue-lineage 
populations will continue to be protected via the Endangered Species Act and National Environmental 
Policy Act. 
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Endangered Colorado River Fishes: Bonytail Chub, Colorado 
Pikeminnow, Humpback Chub, Razorback Sucker 
Status 
NatureServe/Colorado Natural Heritage Program (CHNP) 
All four species are ranked G1, Critically endangered across the globe, by NatureServe. These species are 
ranked S1, critically imperiled in Colorado. The status of these species was last reviewed by NatureServe 
in February and April, 2012.  

Endangered Species Act Status 
These species are protected as Endangered, under provisions of the Endangered Species Act. Bonytail 
Chub was listed in 1980, Colorado Pikeminnow and Humpback Chub were listed in 1973, and Razorback 
Sucker was listed in 1991. 

Forest Service Special Status 
These species are not included on the Region 2 Sensitive Species List and are not identified as 
Management Indicator Species in the GMUG Forest Plan. 

State of Colorado Special Status 
Bonytail Chub, Humpback Chub, and Razorback Sucker are classified as Endangered by Colorado. 
Colorado Pikeminnow are classified as Threatened by Colorado. 

http://www.fs.fed.us/r2/projects/sep/assessments/coloradocutthroattrout.pdf
http://www.fs.fed.us/r2/projects/sep/assessments/greenbackcutthroattrout.pdf
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Conservation Agreement or Plan 
The USFWS website, www.coloradoriverrecovery.org contains extensive information on the coordinated 
conservation work associated with these fishes. Partners in the recovery of these species include several 
federal agencies (including the Forest Service), the states of Colorado, Utah, and Wyoming, as well as 
other stakeholders.  

The 2016-2017 update for the recovery program provides an overview of the recovery program for each 
species as well as the latest information on each species population status. This report is available online 
at http://www.coloradoriverrecovery.org/general-information/general-publications/briefingbook/2017-
BriefingBook.pdf. Numerous other documents describing the goals and achievements of the recovery 
program area available online at http://www.coloradoriverrecovery.org/documents-
publications/foundational-documents/foundational-documents.html.  

The USFWS has issued programmatic biological opinions (PBO) for ongoing and future water depletions 
in the upper Colorado River and Gunnison River. PBOs cover existing and future water depletions 
associated with water development projects, such as those operated by the U.S. Bureau of Reclamation. 
PBOs are available online at http://www.coloradoriverrecovery.org/documents-publications/section-7-
consultation/section-7-consultation.html. Accessed May 24, 2017. 

In April 2007, the USFWS issued a biological opinion (BO) for small water depletions that are associated 
with minerals development projects on the GMUG NF (USFWS 2007). The BO covers water depletions 
associated activities like dust abatement around coal and a natural gas developments. Each year the 
GMUG NF reports the number and depletion volumes of these activities to the USFWS. The Forest has 
an annual cap of 100 acre feet and individual projects have a cap of 50 acre feet. Since 2007, the Forest 
Service has reported between 1 and 10 small water depletions each year, which resulted in depletions 
of as much as 30 acre feet of water.  

Taxonomy 
Bonytail Chub, Colorado Pikeminnow, and Humpback Chub are members of the minnow family, 
Cyprinidae. Razorback Sucker is a member of the sucker family, Catostomidae. 

Distribution and Abundance 
All four species were once widespread in the Colorado River and its major tributaries, such as the Green 
River, Gunnison River, and Yampa River. Today these species occupy small portions of the Colorado 
River and its major tributaries. In some cases populations persist in an area only because of stocking. All 
four species evolved in and prefer large river systems not found on National Forest System lands. While 
National Forests do not provide habitat for these species, the vast majority of the water that flows 
through their habitat originates on National Forests. 

Population Trends 
Bonytail Chub: until 2015 there were no known reproducing populations of Bonytail Chub in the wild 
and this species is the rarest of the four endangered Colorado River fishes. Stocking is being used to try 
to re-establish the species and reproduction was recorded in 2015 and 2016.  

Colorado Pikeminnow: adult populations of this species appear to be stable in the Colorado River but are 
declining in the Green River. Stocking is being used to augment wild populations. The USFWS and 
partners are attempting to re-establish Colorado Pikeminnow in the San Juan River. 

http://www.coloradoriverrecovery.org/
http://www.coloradoriverrecovery.org/general-information/general-publications/briefingbook/2017-BriefingBook.pdf
http://www.coloradoriverrecovery.org/general-information/general-publications/briefingbook/2017-BriefingBook.pdf
http://www.coloradoriverrecovery.org/documents-publications/foundational-documents/foundational-documents.html
http://www.coloradoriverrecovery.org/documents-publications/foundational-documents/foundational-documents.html
http://www.coloradoriverrecovery.org/documents-publications/section-7-consultation/section-7-consultation.html
http://www.coloradoriverrecovery.org/documents-publications/section-7-consultation/section-7-consultation.html
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Humpback Chub: There are five known populations in the Colorado River watershed upstream of Glen 
Canyon Dam. Extant populations of this species appear to be declining. The USFWS attributes declines in 
Humpback Chub to an abundance of non-native species and recent droughts. 

Razorback Sucker: populations of this species were assumed lost from the Colorado River and San Juan 
River and a population in the Green River was very small. Stocking is being used to re-establish 
populations in the Colorado River and San Juan River and there is evidence stocked fish are surviving and 
spawning.  

Natural History, Key Ecological Functions, Habitat Needs 
Detailed descriptions of the biology and ecology of these species is available on the USFWS website: 
http://www.coloradoriverrecovery.org/documents-publications/technical-reports/research-
monitoring.html. 

Threats and Risk Factors 
According to NatureServe’s Bonytail Chub report: “Threats to the species include habitat modifications 
resulting from streamflow regulation, dams that function as movement barriers on main-stem rivers, 
competition with and predation by nonnative fish species, hybridization (possibly), and pesticides and 
pollutants (USFWS 2002). The significance of, and factors leading to, hybridization with other Gila 
species are unclear, and this factor is not regarded as an important threat at the present time (USFWS 
2002). However, hybridization should be evaluated as bonytails are released into the wild and 
populations become established (USFWS 2002). Low population size and lack of recruitment are major 
obstacles to recovery.” 

According to NatureServe’s Colorado Pikeminnow report: “Decline resulted probably from a combination 
of threats, including direct loss of habitat, changes in flow and temperature, and blockage of migration 
routes by the construction of large reservoirs. In addition, interactions with nonnative fishes may have 
had a decimating effect in waters not affected by dams (USFWS 2011). 

Uncertainty surrounding the effects of climate change to Colorado Pikeminnow should be considered for 
each of the threats as those impacts are realized. For example, the potential for alteration of flows in 
the basin as a result of climate change should be in the recovery goals. Climate change could have large 
impacts on the basin's aquatic ecosystem, including (but not limited to): change in the timing of peak 
flows from an earlier snowmelt; change in the size of peak flows because of altered snowpacks; and 
higher water temperatures from increased air temperature. Not only would climate change affect the 
ecology of the species because of the factors listed above, but it also would greatly affect the 
management of the programs through changes in politics and economics, such as: greater evaporation 
losses in the larger reservoirs may reduce flexibility of operations; and drier conditions in the basin may 
cause irrigators to call on their water rights more often or request more water rights (USFWS 2011).” 

According to NatureServe’s Humpback Chub report: “The endangered status of this species has been 
attributed primarily to the following factors: loss, fragmentation, and modification of habitat through 
impoundment (e.g., stream inundation, reduced water temperatures, reduced spring flows, and 
increased daily fluctuation in flows, resulting from construction and operation of Hoover Dam, Glen 
Canyon Dam, and Flaming Gorge Dam); introduced competitors and predators; and hybridization with G. 
elegans and G. robusta. However, genetic analyses suggest that hybridization in Colorado River basin 
Gila species "can be considered natural and not detrimental to the long-term survival of the species" 
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whereas habitat alteration and effects of non-native fishes should be of greater concern (Douglas and 
Douglas 2007). Flow reductions and low water temperatures (Clarkson and Childs 2000) may curtail 
successful spawning/recruitment and increase competition with other species. The range expansion of 
the introduced Asian tapeworm is a serious threat (Clarkson et al. 1997). Populations in the Little 
Colorado River, Black Rocks/Westwater Canyon, and Yampa Canyon are restricted to relatively short 
river reaches that could be decimated by a catastrophic event (USFWS 1990). Effects of climate change 
on chub habitat, dam operations, and water use by irrigators need to be assessed and addressed 
(USFWS 2011).” 

According to NatureServe’s Razorback Sucker report: “Threats to the species include streamflow 
regulation, habitat modification, competition with and predation by nonnative fish species, and 
pesticides and pollutants (USFWS 2002). 

Recruitment is very low (or absent) despite spawning and hatched larvae (e.g., in upper Green River 
basin). For example, no recruitment to reservoir populations was detected between 1963 and 1990 in 
the lower Colorado River basin, despite collecting with appropriate equipment (Minckley et al. 1991). 
Low recruitment results primarily from predation on larvae and juveniles by introduced fishes (Marsh et 
al. 2003). Competition with and predation by exotic crayfish may also be a problem in some areas 
(Lenon et al. 2002).  

Habitat changes resulting primarily from dam operations has greatly restricted the amount of suitable 
habitat; these detrimental changes include high winter flows, reduced high spring flows, altered river 
temperatures (Clarkson and Childs 2000), and reduced flooding (USFWS 1990).  

Natural recovery is limited by a paucity of spawning adults. Hybridization with other suckers is a 
potential problem in some locations (Tyus and Karp 1990, Minckley et al. 1991).” 

Need for Change 
Current Forest Plan Direction associated with aquatic ecosystems, endangered species, fisheries, and 
water resources does not contain references to the four endangered Colorado River fishes. However, 
National Forests within the Colorado River watershed play a critical role in the persistence of these 
species because the vast majority of water in the Colorado River originates on National Forest lands. 
Existing law, policy, and regulation insure the Forest Service works closely with the USFWS on all 
projects that could involve water depletions, therefore, it is not clear whether the lack of reference to 
these fishes represents a need for change in the ongoing plan revision process. 

Conclusion 
The Forest Service will continue to be a leader in the conservation of these species because the vast 
majority of water that flows through their habitat in the Colorado River watershed originates on 
National Forest lands. Actions that occur on National Forests that result in reductions in the amount of 
water in the Colorado are subject to consultation with the USFWS, which will continue irrespective of 
GMUG forest plan guidance for these species. The Forest Service will continue to work closely with 
water users and the USFWS in their conservation using administrative and legal vehicles such as the 
consultation process prescribed by Section 7 of the Endangered Species Act. 
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Flannelmouth Sucker (Catostomus latipinnis)3 
Status 
NatureServe/Colorado Natural Heritage Program (CHNP)4 
The NatureServe classification for Flannelmouth Sucker is G3, vulnerable at the global scale.  At the 
national scale the species is N3N4, between vulnerable and apparently secure. NatureServe lists seven 
western states and the Navajo Nation as the range of Flannelmouth Sucker.  State classifications range 
from critically imperiled in California, Nevada, and New Mexico, to vulnerable/apparently secure in the 
Navajo Nation.  In Colorado the species is classified as vulnerable. The species’ global status was 
reviewed in 2011. 

Endangered Species Act Status 
The species does not have protection associated with the Endangered Species Act. 

Forest Service Special Status 
The species is included in the Regional Forester’s Sensitive Species List for Region 2 of the Forest Service. 

State of Colorado Special Status 
Flannelmouth Sucker have not been given special status by the State of Colorado. 

Conservation Agreement or Plan 
A range-wide conservation agreement and strategy for Roundtail Chub, Bluehead Sucker, and 
Flannelmouth Sucker was completed by the Utah Department of Natural Resources in 2006 (Utah 
Department of Natural Resources 2006). Several federal agencies were signatories to the document but 
the Forest Service was not. 

Taxonomy 
The Flannelmouth Sucker was first described in 1853. The species is a member of the sucker family, 
Catostomidae. There are approximately 60 species of suckers in the U.S. and Canada. 

Distribution and Abundance 
The Flannelmouth Sucker (FMS) is found in Colorado, New Mexico, Utah, and Wyoming. The 
Flannelmouth Sucker is widely distributed in the Upper Colorado River and its medium to large 
tributaries.  Within the area flannelmouths are associated with the Gunnison, North Fork of the 
Gunnison, the Uncompahgre, Dolores and San Miguel Rivers below large impoundments such as the 
Aspinall Unit, Paonia, Vega, Ridgeway and McPhee Reservoirs.  Although adult distribution suggests it is 
adapted to large river systems and associated warmer water temperatures FMS due use tributaries in 
the area for spawning in the spring. 

Currently there is no evidence to suggest that Flannel Mouth Suckers make it all the way upstream on 
GMUG lands for spawning.  However, this species is known to occur directly downstream of National 
Forest lands in several streams on the Uncompahgre Plateau.  

                                                           
3 This document draws heavily from Rees et al., 2005. See the References section for full citation. 
4 Accessed online February 10, 2017. 
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Population Trends 
According to Rees et al. (2005), the species is declining across its range and declines are largely related 
to water development.  Flannelmouth Sucker appear to avoid lakes and reservoirs so reservoir 
construction in the Colorado River watershed has reduced the habitat suitable for the species. 
Additionally, many dams result in alterations to water temperature that render streams too cold for 
Flannelmouth Sucker.  

In at least one Uncompahgre Plateau watershed, Escalante Creek, a self-sustaining population of 
Flannelmouth Suckers inhabits streams directly downstream from national forest lands. Escalante Creek 
also supports populations of the associated species, Bluehead Sucker and Roundtail Chub. 

Natural History, Key Ecological Functions, Habitat Needs 
See Rees et al., (2005) for a detailed discussion of the natural history, key ecological functions and 
habitat needs of the Flannelmouth Sucker. According to NatureServe this species spawns in the spring 
and individuals reach sexual maturity at ages 4-7. The species is rarely found in small streams and is not 
found in impoundments. In medium and large rivers the species frequents pools and other deep areas 
as well as backwaters. The species’ aversion to small streams is likely the main reason it is not present 
on the GMUG NF. 

Threats and Risk Factors 
The standard list of human activities that threaten stream fishes in the Rocky Mountains apply to 
Flannelmouth Suckers (Rees et al., 2005). Activities include water development and water diversion, and 
changes to stream habitat characteristics that follow some actions in riparian areas. Increased fine 
sediment is one such change. Flannelmouth Sucker will hybridize with both native and non-native 
suckers (NatureServe 2017). Flannelmouth Sucker appear to be especially vulnerable to water 
development that involves impoundment, as dams block migratory routes and the species will not use 
reservoirs as habitat. 

Need for Change 
There is currently no Forest Plan direction for any fish species other than native Cutthroat Trout. Since 
Flannelmouth Sucker are known to occur on the GMUG NF it is unclear whether there a need for change 
associated with this species (see Conclusion below). Forest Plan direction that encouraged sustenance of 
streamflow through and downstream of national forests would likely benefit numerous warm-water 
species, including Flannelmouth Sucker. 

Conclusion 
Flannelmouth Sucker is not known to occur on the GMUG NF and does not qualify for consideration as a 
Species of Conservation Concern for this portion of the National Forest System. However, Flannelmouth 
Sucker are closely associated with another species, Bluehead Sucker, which are known to occur on the 
GMUG NF.  
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Mountain Sucker (Catostomus platyrhynchus)5 
Status 
NatureServe/Colorado Natural Heritage Program (CHNP) 
NatureServe classifies the global status of Mountain Sucker as G5, secure. The species’ national status is 
N5, secure. Within Colorado there is less certainty about the species’ status as it is classified as “S2?” 
The number 2 designates an “imperiled” species but the question mark denotes uncertainty. 
NatureServe describes the species as “introduced and common in the Duchesne River, Utah; rare 
elsewhere in the Colorado River drainage.” Mountain Suckers are considered secure in Idaho, Montana, 
and Wyoming, “apparently secure” in Oregon and Utah, and “vulnerable” or “imperiled” in California, 
South Dakota, and Washington. Other states included in the NatureServe’s status assessment are 
Nebraska and Nevada. 

Endangered Species Act Status 
The Mountain Sucker is not protected as a Threatened or Endangered Species. 

Forest Service Special Status 
Mountain Sucker is included on the Regional Forester’s Sensitive Species List for Region 2 of the U.S. 
Forest Service. 

State of Colorado Special Status 
Mountain Sucker is a species of special concern according to Colorado Parks and Wildlife. 

Conservation Agreement or Plan 
An extensive Internet search failed to identify a formal conservation agreement, strategy, action plan, or 
similar document for Mountain Sucker. 

Taxonomy 
Mountain Suckers are members of the sucker family, Catostomidae. The genus name, Catostomus, 
refers to the fact this species’ mouth is positioned underneath their head. The name platyrhynchus 

                                                           
5 This document summarizes information presented in Belica and Nibbelink 2006. See references section for full 
citation, including Internet link. 
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refers to the species’ flat snout. Other members of the sucker family that are native to Colorado include 
the Bluehead Sucker and the Flannelmouth Sucker. 

Distribution and Abundance 
Belica and Nibbelink (2006) describe the Mountain Sucker as a widely distributed species whose range 
extends from eastern California to western South Dakota and from southern Alberta, Canada to 
southern Utah. In Colorado the species is found in the Green River drainage and been reported in the 
headwaters of the Colorado, White, and Yampa River drainages. Mountain Suckers are known to occur 
on National Forests in Colorado but are not known to occur on the GMUG NF.  

We reviewed Forest Service sampling records and made inquiries with Colorado Parks and Wildlife 
biologists regarding observations of Mountain Sucker. Stream sampling by Forest Service personnel and 
other agencies has failed to identify Mountain Suckers on the GMUG NF. 

Population Trends 
NatureServe says Mountain Sucker are stable at the species level and at the core of its range; however, 
individual populations in California and Wyoming may be declining.  

Natural History, Key Ecological Functions 
See Belica and Nibbelink (2006) for a detailed review of the biology and ecology of Mountain Sucker. 

Habitat Needs 
See Belica and Nibbelink (2006) for a detailed review of the biology and ecology of Mountain Sucker. 

Threats and Risk Factors 
Human activities are the primary threats to Mountain Sucker. Activities that can negatively affect 
Mountain Suckers or their habitat include water diversion, construction of dams or other barriers to 
movement, increased fine sediment into streams. Non-native species may harm Mountain Suckers 
through competition or hybridization, but little is known about this (Belica and Nibbelink 2006). 

Conclusion 
Mountain Sucker are not known to occur on the GMUG NF and would not qualify as a species of 
conservation concern.   
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Status 
NatureServe/Colorado Natural Heritage Program (CHNP) 

Global: G5, secure. 
State: S3, considered vulnerable in Colorado 
Status in other areas: Canada – British Columbia S1 (critically imperiled); Alberta S2 (imperiled); 
Ontario, Quebec S5 (secure); Montana, New Mexico, Oregon, Texas, Washington, West Virginia S1 
(critically imperiled); Arizona, California, Idaho S2 (imperiled); Nevada, Utah, Wyoming S3 
(vulnerable); Michigan, Nebraska, New York S5 (secure). 

Endangered Species Act Status 
Northern leopard frog (NLF) is not currently protected under provisions of the Endangered Species 

Act (ESA).  In 2009 the NLF was petitioned for listing under the Endangered Species Act but in 2011 the 
U.S. Fish and Wildlife Service’s status review determined that listing throughout its range was not 
warranted (USFWS 2016).  The Regional Forester has listed NLF as a USFS Region 2 sensitive species and 
it receives the protection afforded to species with this designation. 
Forest Service Special Status 

Northern leopard frog is a Sensitive Species in Forest Service Region 2. 

State of Colorado Special Status 
Northern leopard frog is considered Vulnerable by Colorado Parks and Wildlife (CPW). 

Conservation Agreement or Plan 
Currently there is no known Conservation Agreement for NLF within the Rocky Mountain Region of 

the U.S. Forest Service. 

Taxonomy 
Arguably the most recognized frog in North America, the leopard frog complex is a very diverse group 

including at least eight named species along with numerous subspecies (Hillis 1988, NatureServe.org).  
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Historically the leopard frog and its close cousins were classified in the genus Rana, or true frogs.  In 2006 
Frost et al. called for the further division of the huge “mega-genera” into the newly reclassified Lithobates.  
The following year Hillis et al. (2007) refuted the revision citing that Rana should remain the overall genus.  
It is uncertain when or if the nomenclature issue will be resolved but scientific reference to northern 
leopard frog can be found as either Rana pipiens, Lithobates pipiens or a combination of the two 
Lithobates (Rana) pipiens or Rana (Lithobates) pipiens. 

Because of its enormous range and distribution (see below), division amongst northern leopard frog 
itself is problematic.  Past studies relying on morphological parameters, vocalization, and 
physiogeographic ranges have proven complex (Hillis 1988).  A mitochondria DNA investigation by 
Hoffman and Blouin (2004) revealed that in addition to the two clades (family trees) of NLF that are 
bisected by the Mississippi River (Figure 1), there are a total of forty-five different haplotypes or 
subspecies across the entirety of its range.  The origin of the most basal ancestor is thought to have been 
located in Nebraska and dispersed both in easterly and westerly directions.   

 

 
Figure 1. Map showing the current geographic distribution of Lithobates (Rana) pipiens (thin solid black line, Conant and Collins 
1991) and its major dispersal patterns (Hoffman and Blouin 2004).  The dotted line running east-west approximates the 
southernmost extent of the Wisconsin glaciation while the dashed vertical line symbolizes the geographic divide between the 
east-west genetic split.  Modified from Hoffman and Blouin 2004. 

Distribution and Abundance 
The northern leopard frog is widely distributed, extending westward to Washington, south to Arizona, 

north to the Hudson Bay and east to New Brunswick (Figure 1).  Except for the southeast corner of 
Colorado, Hammerson and Langlois (1981) found evidence that NLF historically inhabited the entire state.  
Similarly he documented that NLF could be found in a wide range of elevations from 3,500 feet in 
northeastern Colorado to 11,000 feet in southern CO (Hammerson 1999).   

Although a USFS Region 2 Sensitive Species, unlike the western (boreal) toad (Anaxyrus boreas 
boreas), the NLF is only classified by Colorado Parks and Wildlife (CPW) as a Species of Concern.  As such 
CPW has not conducted extensive presence and local distribution data for Northern leopard frog within 
GMUG administered lands.  Therefore the full extent of NLF distribution within the Grand Mesa, 
Uncompahgre and Gunnison National Forests (GMUG) has yet to be established.  There has been 
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considerable occupancy surveys conducted within the North Fork of Gunnison River (North Fork) 
watershed.  At lower elevations along the periphery of the GMUG, NLF is considered abundant in the 
North Fork (Dennis Garrison, Paonia District Wildlife Biologist, personal com). This corresponds with 
records from the Colorado natural Heritage Program, which show 128 occurrences of the species in the 
plan area from 1950 through 2010.   This part of the Gunnison National Forest receives the most 
precipitation, has warm maximum summer temperatures and provides the most suitable habitat for NLF.  

Although the Grand Mesa might be expected to have an abundant amphibian population, only barred 
tiger salamander (Ambystoma mavortium), boreal chorus frog (Pseudacris maculata) and boreal toad 
(BOR) have been observed (Hammerson 1989).  Hammerson (1992) did document eight adult NLF at 
Woods Lake in the Fall Creek Drainage of the San Miguel River, numerous subsequent surveys in the areas 
conducted by FS personnel in 2017 failed to find any NLF.  Unfortunately a majority of the remaining 
habitat on the GMUG either, as a function of elevation, has too low summer temperatures (Upper 
Gunnison Basin), or is to dry (Uncompahgre Plateau) to support NLF. 

Population Trends 
Because NLF has such a vast historic distribution it is easy to think that the species itself is doing well; 

unfortunately this is not the case.   Although there are pockets (e.g. midwest and northeast) where NLF 
continues to persist (Gibbs et al. 2005), locally in the southeast and western states NLF is in decline 
(Clarkson and Rorabaugh 1992, Germaine and Hays 2009, Spriggs 2009).  Within Colorado Corn and 
Fogleman (1984) documented the complete extinction of nine populations of NLF within Larimer County 
alone.  In 1951 Blair noted that both BOR and NLF were abundant in glacial ponds surrounding the Gothic 
Research Station, eight miles northeast of Crested Butte, CO.  Unfortunately subsequent surveys 
documented the disappearance of these populations between 1971 and 1982 (Carey 1993).  In a recent 
study Colorado Parks and Wildlife found that for the Southwest Region of Colorado the occupancy rates 
for NLF are similar to historic levels however amphibian surveys conducted by GMUG Aquatic Biologists 
have failed to observe a single NLF on GMUG lands outside of the North Fork of the Gunnison Basin and 
western West Elk Mountains. 

There are various factors that seem to be contributing to the local decline of NLF.  Corn and Fogleman 
(1984) hypothesized that a combination of severe drought and small population size was the reason that 
the nine populations of NLF went extinct in northeastern Colorado.  Other observations suggests that 
widespread aerial spraying for mosquitos (Baxter et al. 1982) or regional transport of persistent organic 
pollutants (POPs) from pesticide application has led to amphibian declines (Carey 1993, Carey and Bryant 
1995).  Although POPs in herbicides and pesticides are applied at lower elevations, as summer 
temperatures increase these compounds become volatile and evaporate into the atmosphere, being 
transported and deposited regionally in areas of increasing elevation (Davidson et al. 2003, Chen et al. 
2008, Wania and Westgate 2008).  

Amphibians live in the natural environment where their skin, larvae and unshelled eggs are constantly 
exposed and in contact with the environment around them (Burlibasa and Gavrila 2011). As such larva 
and adults alike are directly exposed to contaminants in their surrounding environment.  Angermann et 
al. (2002) documented increasing concentrations of pesticides (polychlorinated biphenyls [PCB] and 
toxaphene) in tadpoles from east-facing versus west-facing drainage basins, suggesting a rain-shadow 
effect in long-range atmospheric transport of POPs.  Numerous research supports that amphibian 
exposure to pesticides and herbicides is not only acutely toxic (Monson et al. 1999, Taylor et al. 1999) 
causing direct mortality, but can also lower amphibian’s thermal tolerance (Johnson and Prine 1976), alter 
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their ontogeny (Bridges 2000, Howe et al. 2004) and even suppress their immune response (Christin et al. 
2003, Gilbertson et al. 2003).   

It is not surprising then that orographic cold-trapping of POPs has been documented as one of the 
causative agents behind the decline of amphibians in the Sierra Nevada Mountains of California (Sparling 
et al. 2000, Angermann et al. 2002).  Furthermore, research (Taylor et al. 1999) suggests that 
immunosuppression due to POPs could have aided in the mass dies offs of NLF and BOR caused by red leg 
disease and the fungal disease chytridiomycosis (chytrid)  observed in the West Elk Mountains in the 
1970’s (Carey 1993).   Unfortunately Blaustein et al. (1992) suggested that due to physiological constraints, 
relatively low mobility and site fidelity, amphibian populations are unlikely to recolonize areas after local 
extinction. 

Key Ecological Functions and Natural History  
Amphibian larval are almost exclusively aquatic, feeding on algae, detritus and other animals.   As such 

they serve as one of the few primary consumers in the alpine aquatic community, converting ingested 
energy into biomass.  As they mature adult amphibians then become insectivores and have been shown 
to influence prey communities in terrestrial habitats (Steward and Woolbright 1996).  Throughout their 
lifecycle amphibians serve as prey items for reptiles, birds, small mammals and even other amphibians.  
This linkage in the trophic food web becomes even more vital in alpine areas where resources and energy 
is limited by climate. 

Similar to other montane amphibians, after exiting the hibernaculum northern leopard frog begins 
breeding activities; however Baxter (1952) observed that female NLF do not produce clutches until they 
are three years old.  Corn and Livo (1989) observed that breeding was related more to temperature than 
any other factor.  Once maximum daily temperatures reach approximately 15°C and minimum nighttime 
temperatures exceed 0°C, male NLF begin chorusing with amplexus occurring within two to three days 
(Corn and Livo 1989).  After the egg masses are deposited males can continue calling for up to two weeks 
(Corn and Livo 1989).  Larval development of L. pipiens is directly related to water temperature.  Whereas 
cold water temperatures can inhibit development (Etkin 1964, Kollros 1961, Smith-Gill and Berven 1979), 
warming water temperatures increases NLF developmental (Atlas 1935).  Larvae that don’t complete their 
metamorphosis by the end of the first summer don’t survive the winter (Carey and Bryant 1995). 

Habitat Needs 
  As with most frogs northern leopard frog require permanent water (Corn and Fogleman 1984) and 

prefer moist areas that are close to aquatic environments.  In general during the spring, just after coming 
out of hibernation, a breeding waterbody is selected for mating, deposition of egg masses and 
development of tadpoles (Kendall 2002).  After breeding upland habitat adjacent to standing water is used 
for foraging and in the fall suitable hibernaculum is sought out.   

Blomquist and Hunter (2009) observed that moisture appeared to be the largest determining factor 
of habitat use and home range.  Although daily preference was for ponds, weekly microhabitat use near 
standing water favored areas with live overhead vegetation (Blomquist and Hunter 2009).  Most 
observations of northern leopard frog during hibernation have been in perennial waters (Cunjak 1986, 
Stewart et al. 2004).  Cunjak (1986) found NLF overwintering in southern Ontario streams under cobbles 
and boulders (13-40 cm diameter) in water temperatures between 0.5-2.1°C.  Further investigation by 
Stewart et al. (2004) showed that NLF require hibernaculum in water having a high enough partial 
pressure of oxygen to drive cutaneous diffusion.  This supports Cunjak’s observations of NLF overwintering 
in water velocities averaging 22.5 cm/s (0.74 cfs) where dissolved oxygen levels should be moderately 
high.  
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Threats and Risk Factors 
Disease outbreak has been the single largest contributing factor to the decline of northern leopard 

frog in Colorado (Green et al. 2002). Fortunately Ranavirus is not a factor in NLF mortality unless 
population densities are high (Echaubard et al. 2010), however most NLF mass mortality events in the 
western U.S. have been attributed to chytridiomycosis (chytrid, Carey et al. 1999, Green et al. 2002, 
Voordouw et al. 2010).  A fungal infection, chytrid is caused by the flagellated zoospore Batrachochytrium 
dendrobatidis (Bd, Daszak et al. 2000). Thought to have originated from Africa, Bd infects the keratinized 
epidermal cells of living amphibian skin and has become widespread throughout the world due to the pet 
trade. Bd is characteristically aquatic and unique from other fungi because it is capable of moving through 
water using a single flagellum.  Not only is it motile but it can be transmitted from host to host through 
direct contact (territorial or breeding encounters), movement of surface water, in damp or moist soil and 
in laboratory tests it has been found to live on the feathers of birds, especially waterfowl, long enough to 
be transported between waterbodies (Johnson and Speare, 2003; 2005).  Although mammalian body 
temperatures preclude Bd infection both migrating aquatic and terrestrial mammals may serve as vectors 
of this disease. 

Northern Leopard Frog does produce antimicrobial peptides in their skin, which as part of their 
nonspecific (innate) immune response, can combat and reduce mortality due to chytrid (Conlon et al. 
2009).  The synergistic effects of herbicides and insecticides with subsequent Bd infection remains less 
clear.  Recent research suggests that individual exposure of post-metamorphic frogs to low levels of the 
herbicides such as atrazine and glyphosate (Paetow et al. 2012) and insecticides like Carbaryl (Davidson 
et al. 2007, Kleinhenz et al. 2012, Rumschlag et al. 2014) does not increase mortality in individuals 
infected with chytrid.  These studies however have focuses on current use herbicides and pesticides 
which are less harmful that historic compounds used during the onset of the amphibian decline in 
Colorado. 

 

Conclusion 
Although the global and regional status of northern leopard frog is secure, local extirpations of the L. 

pipiens group could mean extinction of multiple haplotypes or subspecies.  Genetic diversity and wide-
spread distribution is the key to species resiliency to such stochastic events as floods, fires and disease 
outbreaks.  Consistent with the Regional Forester’s Sensitive Species listing of NLF, future efforts should 
work to conserve current habitat, monitor persistent pollutant levels and protect this species and its 
haplotypes where present.   
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Roundtail Chub (Gila robusta) 
Status 
NatureServe/Colorado Natural Heritage Program (CHNP) 
The global status of Roundtail Chub is G3 – Vulnerable. The species’ national status is also vulnerable. 
NatureServe includes seven western states and the Navajo Nation as the range of the Roundtail Chub. In 
Colorado the species is classified S2 – imperiled.  The highest classification at the state level is S3 – 
vulnerable, in Wyoming. 

Endangered Species Act Status 
The Roundtail Chub is not protected under provisions of the Endangered Species Act. 

Forest Service Special Status 
The Roundtail Chub is included on the Regional Forester’s Sensitive Species List for Region 2. 

State of Colorado Special Status 
The Roundtail Chub has no special status in the State of Colorado. 

Conservation Agreement or Plan 
A range-wide conservation agreement and strategy for Roundtail Chub, Bluehead Sucker, and 
Flannelmouth Sucker (this group is known collectively as the Three Species) was completed by the Utah 
Department of Natural Resources in 2006 (Utah Department of Natural Resources 2006). The Forest 
Service was not a signatory to this document.  

Taxonomy 
The Roundtail Chub is a member of the minnow family, Cyprinidae. According to Rees et al. (2005), the 
genus, Gila, includes several species distributed among large river systems in the American southwest. 

Distribution and Abundance 
The Roundtail Chub is native to the Colorado River basin in Colorado and Wyoming (Rees et al., 2005). 
According to Rees et al. (2005), “only the San Juan National Forest contains a documented population of 
roundtail chubs.”  

Roundtail Chub distribution is limited to main rivers and tributary streams associated with the Gunnison, 
North Fork of the Gunnison, the Uncompahgre, Dolores and San Miguel Rivers below large 
impoundments such as the Aspinall Unit, Paonia, Vega, Ridgeway and McPhee Reservoirs. For the 
GMUG NF itself we reviewed 17 years of fish sampling records and failed to locate an observation of the 
species. This, along with information presented by Rees et al. (2005), suggests strongly that Roundtail 
Chubs do not occur on the GMUG NF. The species is known to occur directly downstream of National 
Forest lands in several watersheds on the Uncompahgre Plateau.  

Population Trends 
Roundtail Chubs occupy approximately 45 percent of their historic range (Rees et al., 2005) and the 
reduction is due primarily to human impacts. Within their extant range it is unclear whether the species 
is still declining. NatureServe categorizes the short-term trend of this species as a “decline of < 30 
percent to relatively stable” (NatureServe 2017). 
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Natural History, Key Ecological Functions, Habitat Needs 
See Rees et al. (2005), for a detailed discussion of the biology and ecology of Roundtail Chub. From 
NatureServe, Roundtail Chubs are found in “rocky runs, rapids, and pools of creeks and small to large 
rivers; also large reservoirs in the upper Colorado River system; generally this species prefers cobble-
rubble, sand-cobble, or sand-gravel substrate. Adults are associated with the largest, most permanent 
water in streams (Minckley 1981), where a few deep (greater than 1 meter) pools with cover (boulders, 
woody debris) are intermixed with riffles, runs, and eddies (Bestgen and Propst 1989, Propst 1999, 
White 2005). Large populations often occur in pools behind irrigation diversions (Barber and Minckley 
1966). Roundtail chubs are less prone to using cover than are Gila or headwater chubs, and they 
typically frequent open areas in the deepest pools and eddies of middle sized to larger streams 
(Minckley and DeMarais 2000).” (NatureServe 2017). 

Threats and Risk Factors 
Human activity is the primary threat to Roundtail Chub and their habitat. Specific activities include water 
development and diversion, dam construction, introduction of non-natives fishes that compete with 
Roundtail Chub, and habitat modification through urbanization. Habitat alterations throughout their 
range and habitat preferences that prevent them from moving upstream into streams within National 
Forest lands suggest this species is isolated within its current range. Continued alteration of habitat 
occupied by Roundtail Chub could impact the long-term persistence of the species. 

Need for Change 
There is currently no Forest Plan direction for Roundtail Chub. The species is on the Regional Sensitive 
Species list but does not qualify for consideration as a Species of Conservation Concern because it is not 
known to occur on the GMUG.  

Conclusion 
Roundtail Chub do not occur on the GMUG NF and do not qualify as a species of conservation concern 
for this planning unit. However, Roundtail Chub are closely associated with Bluehead Sucker, which are 
known to occur on the GMUG NF.  
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