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Disclaimer
This Conservation Assessment was prepared as a compilation of published and unpublished information regarding the biology and status of the Jenny Creek sucker (Catostomus rimiculus ssp).  This assessment does not represent a management decision by the Bureau of Land Management (OR BLM).  This report draws upon primary sources, summary articles, literature compilations, and observations from field researchers.  Although the best scientific information available was used in the preparation of this document, it is expected that new information will be forthcoming.  Questions or information updates related to this document should be directed to the Interagency Special Status and Sensitive Species Conservation Planning Coordinator (Forest Service Region 6 and OR/WA BLM) in Portland, Oregon: www.fs.fed.us/r6/sfpnw/issssp/contactus/.  



Executive Summary
Species: Jenny Creek sucker (Catostomus rimiculus ssp)
Taxonomic Group: Catostomidae: Pisces
Management Status: 
Bureau of Land Management (Oregon)—Strategic
United States Fish and Wildlife Service —Species of Concern
Oregon Biodiversity Information Center —List 1, (taxa that are threatened with extinction or presumed to be extinct throughout their entire range)

NatureServe —G5T2Q, (At the Global scale, Demonstrably widespread, abundant, secure. At the subspecies/variety/race scale, Imperiled, at high risk of extinction or elimination due to very restricted range, very few populations, steep declines, or other factors. Q indicates questions related to the taxonomic validity of the taxon).

Range:  The Jenny Creek sucker is found only within the Jenny Creek watershed, a Klamath River tributary, in southwestern Oregon and adjoining northern California. Confirmed sightings range from 1150 meters (m) in elevation near Fredenburg Spring, to 240 m at Jenny Creek falls, the isolated population’s downstream limit.  Habitat alterations, including numerous dams and water withdrawals, within the Jenny Creek watershed artificially limit distribution in headwater and tributary reaches. 

Specific Habitat:  Jenny Creek suckers utilize a diverse range of habitat types that are associated with particular life stages.  In general, however, they are consistently overrepresented in pools, glides, runs, and cascades (Rossa 1999).  Adult suckers display elevated seasonal use of pools, particularly during over-wintering and periods of high water temperature.  Spawning is believed to take place in low gradient intermittent and perennial tributaries during the spring (Parker 2005).

Threats:  Loss, alteration, and fragmentation of habitat, sediment incursion, degraded water quality, invasive species, altered flow regimes, and climate change threaten the persistence of the Jenny Creek sucker.  In particular, upstream barriers severely limit distribution, as even small diversion dams and culverts prove to be impassable.  High road densities and subsequent sediment incursion also threaten the species by increasing turbidity, impacting algal communities, and reducing suitable spawning habitat.  Historically, within the Jenny Creek watershed, the highest road densities have been linked to intensive timber extraction, so by association, timber harvest should be considered a significant threat.  The potential synergistic effect of climate change, the presence of migratory barriers, and water withdrawals is particularly worrisome, and poses a greater threat to the long-term persistence of the Jenny Creek sucker than any single factor.  The extent of these impacts varies throughout the system, as Jenny Creek meanders through a variety of private in-holdings, BLM land, National Monument land, and the federally designated Soda Mountain Wilderness.  It should also be noted that much of the most altered land lies in headwater reaches, which have a considerable influence on all downstream elements.

Recommended Management Actions:  Future management should be geared towards continued restoration efforts, and improvements to contemporary problems (i.e. habitat loss, alteration, and fragmentation, sediment incursion, degraded water quality, and altered flow regimes).  Preventing or mitigating future deleterious developments (introduction of exotic species, climate change, etc.) should also garner the highest management priority.  This strategy would include, but not be limited to the activities on the following list, which will be discussed in greater length throughout this report:
· Promotion of general channel complexity and habitat diversity.
· Reduction of sediment incursion.
· Improvements to habitat connectivity via dam removals and culvert replacement.
· Mitigation of the effects of climate change by improving critical cold-water inputs.
· Pursuit of an active campaign to prevent the introduction and spread of invasive species.
· Establishment of collaborative partnerships between BLM and local landowners to restore riparian ecosystems and facilitate habitat and population monitoring.
Research Opportunities:   The Jenny Creek sucker has received substantial interest by respected researchers in recent years.  However, gaps in species understanding still exist.  Specifically, further research should investigate:
· The use of intermittent spawning tributaries via a study of migratory patterns (e.g. radiotelemetry, Passive Integrated Transponder tagging).
· The effects of altered flow regimes on patterns of natural disturbance and succession in Jenny Creek. 
· The specific locations and character of spawning habitat. 
· The role that beaver activity plays in sucker ecology and populations.
· The effect of climate change on important intermittent spawning tributaries.
· The suitability and potential limiting factors of Keene Creek as sucker habitat.
· The limiting factors of population growth.
· The effect of springs and seeps in the Jenny Creek system, with further inquiries into the general functioning of the aquifer.
· The differences in diurnal and nocturnal behavior to facilitate a greater understanding of habitat use.
· The amount of genetic diversity available within the Jenny Creek population.
Monitoring Opportunities
Rigorous and sustained monitoring is an important conservation element in tracking the health of the Jenny Creek sucker.  This component is often neglected, even among special status species, and so it has been separated from the Research Opportunities section to highlight its importance.
· Biannual population survey to update population and distribution trends.
· Biannual macroinvertebrate monitoring to indicate habitat conditions and to facilitate early detection of invasive species. 
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Introduction
Goal
The goal of this Conservation Assessment is to provide the most up to date information regarding the Jenny Creek sucker, including life history, habitat, potential threats, and recommended management actions.  This species is particularly of concern due to its rarity, limited range, and the altered nature of much of its historical habitat.  
The Research and Monitoring Opportunities section describes areas of further research. New opportunities should be added to this Conservation Assessment as they become available to ensure the most up to date information.  Similarly, threats and recommended management actions may evolve over time and should also be added as available to update this report.   
Scope
Due to the interconnected nature of riverine ecosystems, the geographic scope of this assessment treats the entire Jenny Creek watershed with consideration.  Much of the federal land in the Jenny Creek watershed is within the Cascade-Siskiyou National Monument (CSNM).    Due to the ease of access, land with National Monument designation was overrepresented during the research and data collection process, however, substantial private in-holdings also exist in the Jenny Creek sucker’s range.  
This report summarizes existing knowledge, as well as new information about a little understood fish.  Some of the information is based on inference from observations of other Klamath smallscale sucker (Catostomus rimiculus) populations, namely the Rogue and Klamath populations.  All such inference, gaps in understanding, and ambiguities have been noted where appropriate, and care has been taken to ensure the legitimacy of sources cited.
Management Status
The Jenny Creek sucker is considered a strategic species by the Oregon BLM, and a species of concern by the U.S. Fish and Wildlife Service.  The species is ranked G5T2Q by NatureServe.  This ranking denotes that at the Global scale the species is “Demonstrably widespread, abundant, secure”. At the subspecies/variety/race scale, the ranking is “Imperiled, at high risk of extinction or elimination due to very restricted range, very few populations, steep declines, or other factors”.  The “Q” on the rank indicates questions related to the taxonomic validity of the taxon.
The Jenny Creek sucker also appears on Oregon Biodiversity Information Center’s List 1 of Rare, Threatened, and Endangered Species of Oregon.  This listing is reserved for taxa that “are threatened with extinction or presumed to be extinct throughout their entire range (http://orbic.pdx.edu/documents/2007_t&e_book.pdf).”  Although these rankings indicate conservation concern, insufficient understanding of species requirements has prevented the development of previous management plans for this species. 
Classification and Description
Systematic and Synonymy
First described by Andreasen in 1974, the Jenny Creek sucker represents a genetically and geographically isolated dwarf derivative of the Klamath smallscale sucker (Catostomus rimiculus) (Harris and Currens 1993, Hohler 1981) (Photo 1).  These fish display distinct life history characteristics, including short life span, early maturation, small maximum size, and small size at sexual maturation.  Furthermore, Parker et al. (2004) determined that larval drift, typical of other western suckers, does not occur among Jenny Creek suckers.  They suggest larval fish remain in tributaries for a period of time before actively dispersing downstream during seasonal increases in primary production, coupled with a subsidence of high spring flows.  It is probable that such unique life history traits have been promoted by the population’s isolation, caused by an impassible fish barrier, Jenny Creek falls.  
Although questions regarding the taxonomy of the Jenny Creek sucker persist due to information gaps, protein electrophoresis data suggest they may not be sufficiently distinct from the Klamath smallscale sucker found in the lower Klamath River to suggest subspecies designation (Harris and Currens 1993).  However, in the same report, Harris and Currens (1993) suggested that the Jenny Creek sucker did meet the requirements for designation as an evolutionarily significant unit (ESU).  As mentioned previously, no gene flow, hybridization or immigration of other sucker populations is believed to occur upstream of Jenny Creek falls. 
Species Description
The Jenny Creek sucker has been described as a “typical sucker,” with a life history relatively similar to fish of the same genus (Hohler 1981).  Large, fleshy lips protrude from their subterminal mouths, and are covered by papillae (Photo 2).  These papillae allow the suckers to browse on algae, as well as to scrape other food off the substrate.  Generally, suckers possess elongated intestines which allow them to successfully digest algae, an abundant resource not typically exploited by other aquatic vertebrates (Rossa 1999).  
Jenny Creek suckers have powerful, muscular bodies, capable of short bursts of high speeds.  Their coloration is generally brown along the back and flanks, transitioning to white or yellow undersides.  Highly visible red lateral line coloration and tubercles occur during spawning (Parker 2006).  Due to their small ocular size, it is thought that Jenny Creek suckers have limited eye sight, and rely primarily on excellent hearing to detect predators.  Although undocumented in the Jenny Creek population, other Klamath smallscale suckers emit chemicals that alert other fish of danger (Rossa 1999).  
Morphologically, the Jenny Creek sucker differs substantially from the Klamath smallscale sucker of the Rogue River.  Differences include the number of scales above the lateral line, number of pectoral fin rays, number of caudal vertebrae, number of post-Weberian vertebrae, and lip size.  The only known morphological difference between Jenny Creek and Klamath River populations is the number of caudal vertebrae (Hohler 1981), which, along with genetic similarity, suggest that Jenny Creek was colonized by the Upper Klamath Lake Basin population via a headwater capture event (Harris and Currens 1993).  However, lack of genetic difference among mainstem Klamath and Jenny Creek populations is not necessarily suggestive of a recent headwater capture event.  In fact, suckers that greatly differ in life histories may exhibit little genetic distinction (NatureServe, 2001).        
    [image: Klamath smallscale sucker, captured from the maintstem Klamath River near Orleans, CA. Photo by Brian Hodge, Humboldt State University.]
Photo 1 - Klamath Smallscale sucker, captured from the main-stem Klamath River near Orleans, CA. Photos by Brian Hodge, Humboldt State University. 
[image: Klamath smallscale sucker (mouth), captured from the maintstem Klamath River near Orleans, CA. Photo by Brian Hodge, Humboldt State University.]
Photo 2 – Mouth and papillae of the Klamath smallscale sucker.  Photos by Brian Hodge, Humboldt State University.
Range, Distribution, and Abundance
The Jenny Creek sucker is confined to a single watershed of 550 km² by a series of waterfalls that are up to 10 m in height.  Several upstream dams, including Keene Creek reservoir and Howard Prairie reservoir, artificially restrict sucker distribution and exclude them from utilizing potentially high quality habitat.  Analysis shows that historical distribution included substantially more habitat than is currently available, including integral spawning and rearing zones (Parker, personal communications).  The presence of beaver dams may also serve as barriers to upstream migration.  Beaver activity is currently relegated to a few reaches within the Jenny Creek system, and it should be noted that suckers appeared evenly distributed on both sides of beaver dams.  If current trends continue, the influence of beavers will likely expand.  Understanding their effect on aquatic ecosystems should be pursued as an important future research opportunity.
Biology and Ecology
Life History and Reproductive Biology
Jenny Creek suckers are oviparous fish believed to spawn in low-gradient tributaries (Johnson Creek, Corral Creek, and Beaver Creek) (Parker 2005).  Similar to other suckers, the Jenny Creek population is believed to be highly fecund (Rossa 1999).  Sexual maturation occurs at approximately two years of age and at lengths as small as 115 mm (Hohler 1981).  Substantial information gaps exist regarding the reproductive biology of the Jenny Creek sucker.  However, similar to other Catostomus rimiculus populations, they are believed to exhibit broadcast spawning behavior, releasing eggs to settle in interstitial spaces among the substrate (Rossa 1999).  Preferred substrate character is unclear at the present time, but is assumed to be gravel and small cobbles.  Spawning occurs from May through early June, with anecdotal evidence suggesting a three week to one month period of development before emergence.  Larval fish display terminal mouths which transform into the typical subterminal “sucker” mouth later in development.  Consistent with other dwarf suckers, Jenny Creek suckers are believed to be short lived, with an estimated maximum age of five years (Parker 2006).   
Activity Patterns and Movements
Jenny Creek suckers display migratory behavior associated with a variety of environmental and biological factors.   Known factors include seasonal fluctuations in the availability of water and food, larval and juvenile development, changes in water temperature, and spawning.  Both Hohler (1981) and Rossa (1999) observed consistent migratory patterns among adult suckers; during the spring, fish moved upstream to spawning areas, and during the summer and fall, downstream to deep pools.  Hohler (1981) suggested that such behavior might be in response to low or intermittent flow in headwater reaches during the summer.  Moreover, he suggested that the deeper pools could serve as important over-wintering habitat during periods of low-metabolic activity, and thermal refuges during the warmer months.  The preferred temperature range of the Jenny Creek sucker is unknown, though it is considered a cool-water fish. 
Patterns among larval suckers have also been observed. Larval fish have consistently been associated with the low gradient stream margins of the upper tributaries (Johnson Creek, Corral Creek, and Beaver Creek), and remain in spawning tributaries for a period of weeks, until actively migrating to the main-stem (Hohler 1981, Parker, personal communication).  Migration is believed to be in conjunction with an increase in primary production and a reduction in flows (Parker 2005).
Although the specific location of spawning sites has never been documented, past sampling efforts have been highly suggestive as to the general area, as larvae have been observed almost exclusively in the upper tributaries (Johnson Creek, Corral Creek, and Beaver Creek).  The presence of larval fish suggests that these streams are used as the primary spawning areas in the Jenny Creek system.  These observations have consistently been made during various studies, so it stands to reason that the suckers migrate upstream during the spring, entering low-gradient tributaries to reproduce.  Also, according to research regarding other populations of Catostomus rimiculus, spawning migrations are catalyzed by water temperature cues, though no information specific to Jenny Creek is available (Parker 2005).  
Although movement within the system does occur, sucker migration is believed to be greatly limited by the presence of numerous dams within the Jenny Creek watershed.  Jenny Creek suckers are powerful swimmers, but they are considered poor jumpers, which exacerbates the deleterious effect of even small diversion dams.  Furthermore, according to Parker (2006), much of the most productive potential spawning and rearing habitat lie in low gradient areas that have been converted to irrigation reservoirs.  
Food Habits
Jenny Creek suckers, described as opportunistic omnivores, are benthic feeders during juvenile and adult life stages.  They rely primarily on algae and, to a lesser extent, invertebrates.  Although not well studied in the Jenny Creek population, some suckers experience seasonal dietary shifts to invertebrates during periods of low primary production.  According to Hohler (1981), 86 percent of Jenny Creek suckers sampled had insects in their intestines.  Of the 86 percent, Holher observed segregation between the algal and invertebrate intestinal components, suggesting discriminative feeding.  At least four families of aquatic insects were identified in sucker stomach contents (psephenid, heptageniid, simuliid, chironomid), three of which are fast water residents.  Because suckers are not known to be drift feeders, such an assemblage of insects suggests that Jenny Creek suckers actively feed in riffles.  It is fairly common among other sucker species to display crepuscular feeding behavior in riffles, although this behavior has never been thoroughly documented in Jenny Creek (Hohler 1981).  
Hohler (1981) identified algae as the persistent food component of the intestine.  While little is known about the relative food value of algae, an elongated intestinal tract allows suckers to take advantage of this abundant resource.  Suckers also exhibit shifts in dietary behavior during various stages of development.  For example, data suggest that during the larval stage, suckers feed on larval instars of aquatic invertebrates in mid-water column.  During subsequent juvenile stages, detritus and filamentous algae dominate their diet, while insect larvae are conspicuously absent.  In the adult stage, suckers display greater dietary flexibility by consistently taking advantage of abundant insects, as well as algae (Hohler 1981).  Furthermore adult suckers are believed to be solitary feeders in contrast to their younger counterparts, often leaving protective shoals to forage for food alone (Rossa 1999).
The availability of food is heavily influenced by the rate of flow, the amount of sunlight that reaches the substrate, and water quality.  Reaches with extremely high gradients and high levels of substrate scour are not generally conducive to high amounts of algal production.  Relatively low gradient reaches, with an abundance of glides and pools, tend to provide excellent conditions for algal growth, and are subsequently areas of high sucker relative abundance.  Although not of great concern in the Jenny Creek system, it should be noted that certain pools can prove to be too deep or turbid for sufficient light penetration to promote primary production.  Water quality also plays a role in determining the amount of primary production.  Excessive levels of fine sediment can stunt or even prevent algal production by covering the clean substrate on which algae grows (Rossa 1999). 
Breeding Biology
Substantial information gaps exist regarding the breeding biology of the Jenny Creek sucker.  Even so, it is commonly assumed, like other sucker species, that they are highly fecund.  Klamath smallscale suckers in neighboring drainages exhibit broadcast spawning behavior, and so it is also believed that the Jenny Creek population has a similar strategy (Rossa 1999).  It should be noted that the Jenny Creek sucker exhibits sufficient life history deviation from other population to require further investigations to draw definitive conclusions.  Spawning occurs from May to June, and probably takes place in pool tail-outs and runs with gravel substrate.  This is inferred from the behavior of other dwarf or small stream suckers, such as the Modoc and Salish suckers (Parker 2005).  Little main-stem spawning is believed to occur.  Evidence suggests that Corral Creek, Beaver Creek, and, most notably, Johnson Creek serve as spawning grounds, as well as larval rearing areas.  Jenny Creek suckers display a conspicuous reddening of the lateral flank, fin coloration, and tubercles during spawning runs, and multiple male Klamath smallscale suckers have been observed vying for position alongside a single gravid female in neighboring drainages (Parker 2006).  This behavior is thought to be similar among Jenny Creek suckers. 
Several studies of larval recruitment have suggested that Jenny Creek suckers exhibit substantial site fidelity during breeding, with the majority of fish returning to Johnson Creek.  Spawning habitat is characterized by clean gravels, cool water, and low stream gradients.  Although a higher gradient stream, Keene Creek appears to have suitable sites, however a series of diversion dams potentially prevents any breeding activity in this stream (Parker 2006). 
Population Trends
BLM biologists have monitored the Jenny Creek sucker population periodically since 1993.  Monitoring data suggest that this population has experienced fairly substantial fluctuations in numbers since that time, although the nature and cause of the fluctuations are unknown.  Furthermore, in 2000, much of the Jenny Creek sucker’s range was granted an elevated level of protection by the establishment of the Cascade-Siskiyou National Monument.  Due to subsequent changes in management focus, monument designation could have a long-term effect on sucker population trends.  Figure 1 illustrates the number of sucker observed during 1992, 1993, 2003, and 2010 snorkel surveys.  The specific locations of snorkel study reaches are shown in figure 2. 

Fig. 1 – Jenny Creek sucker population data from BLM snorkel surveys. (This graph includes all age classes observed.  Snorkel surveys were conducted from 10:00 to 16:00 hours.  All surveyors were trained in the specific fish identification of Jenny Creek.)





Map of Jenny Creek Watershed and Known Sucker Distribution
[image: ]
Fig. 2 - Past study sites have been included in the map.  They include Lower Crossing (LWC), Boxes (BXS), Keene Creek (KNE), Turtle Old Growth (TOG), and Fredenburg Spring (FBG).  Map by Rossa (1999)


Demography
Although a study by the Oregon Cooperative Fishery Research Unit in 1993 determined that genetic diversity among Jenny Creek suckers is comparable to levels exhibited by other catostomid species, sparse numbers of breeding individuals and diminished species distribution tend to have a homogenizing effect on a population’s gene pool.  Further inquiries into the amount of available diversity would be helpful in deepening species understanding.  
Patterns of temporal abundance have been documented by numerous researchers.  Hohler (1981) and Rossa (1999) observed high densities of young of the year suckers immediately downstream of Johnson Creek, Beaver Creek, and Corral Creek.  These findings are consistent with two reports by Parker et al. (2004, 2005) identifying these three streams as important spawning areas.  Hohler (1981) and Rossa (1999) also postulated that adult fish migrate downstream during the summer months and over-winter in deep pools.  The summer migratory pattern was consistent with 2010 snorkel surveys, which Volpe and Hering conducted in lower Jenny Creek, near the Oregon-California border.  They observed adult sucker densities 3.7 times higher than any other reach, which appears to reasonably confirm Hohler/Rossa postulations.  An upstream migration of spawning adults occurs during the spring.  Little is known of more nuanced movement patterns, which could be illuminated by a detailed study of migratory patterns.
Jenny Creek suckers are precocious spawners, able to reproduce at two years of age, and at lengths as small as 115mm (Hohler 1981).   Five years of age appears to be the average maximum age, although some ambiguity exists due to sampling techniques (Rossa 1999).  Suckers have been observed to use grouping in order to avoid predation, and are not believed to be evenly distributed among habitat units nor throughout the basin.  Little is known of ecological influences and survivorship during various life stages, although research suggest that larval fish utilize slow water margin habitat, and adults and juvenile fish are overrepresented in glides, cascades, pools and runs (Rossa 1999).
Habitat
Current understanding of sucker habitat use is incomplete, but existing research suggests that Jenny Creek suckers use a diverse range of habitats, and each is associated with a particular life stage.  As stated previously, larval suckers utilize tributary habitat before entering the main-stem.  According to data collected by Rossa (1999), young of the year were overrepresented in pools, runs and glides, while rarely seen in cascades, alcoves, or riffles.  Juvenile fish were numerous in glides and pools, but rarely seen in riffles.  Subadults (1+ year) were consistently found in pools, runs, and cascades.  Adults were also found in pools and cascades, but less frequently in runs.  They were also underrepresented in riffles and alcoves (Rossa 1999).  Hohler (1981) observed that suckers used a variety of habitat types, but seemed to prefer slow or moderate water units to fast water units, as well as deep units to shallow units.  He also stated that springs, seeps and pools provided important thermal refuges during periods of high water temperature.  Observations regarding habitat use were made during a narrow period of adequate visibility, extending from 10:00 to 16:00 hours, and almost certainly do not represent the full scope of 24-hour use patterns.
Jenny Creek suckers are highly dependent on the primary production of algae, so the highest sucker densities tended to be associated with sufficient sunlight and silt-free growing surfaces.  It has also been suggested that there is a negative correlation between sucker densities and percent shade, and a positive correlation between sucker densities and substrate size (Hohler 1981). 
Both Hohler (1981) and Rossa (1999) identified elodea as an important habitat feature, as various sucker cohorts were observed hiding from potential predators inside these tangled beds.  Elodea also offers a good source of food for suckers by providing habitat to herbivorous invertebrates such as chironomids.  Hohler (1981) suggested that chironomids experienced increased rates of predation by Jenny Creek suckers during the winter months when primary production wanes.  There is also some evidence that Jenny Creek suckers utilized pool habitat to avoid predators during daylight hours, and then moved into shallower water to feed during crepuscular periods. Seasonal habitat use is believed to vary as well.  In order to confirm these behaviors, future research should be geared towards achieving greater understanding of diurnal and temporal shifts in habitat use.  
According to 2010 snorkel surveys, sucker densities were not uniform in all reaches.  Upper reaches held fewer and smaller fish than lower reaches, but this might be due in large part to migratory patterns.  Until these patterns are better understood, definitive conclusions about large-scale sucker habitat use are difficult to determine.
Ecological Considerations
Although predators of the Jenny Creek sucker are not well documented, they include piscivorous birds (e.g. blue herons and mergansers), otters, aquatic garter snakes, native and non-native trout, dace, bullfrogs and dragonfly larvae. The highest expected rate of predation occurs early in life in shallow margin habitat, with the primary predators being wading birds and other fish.  The benthic behavior of adult suckers most likely limits mortalities from aerial predators, such as osprey, but has garnered little interest by researchers (Rossa 1999).  
Dietary overlap exists between the native fish assemblage in Jenny Creek, however it has not been identified as a limiting factor in the Jenny Creek sucker population.  According to 2010 snorkel surveys, in 86 percent of habitat units where suckers were observed, red band trout were also observed.  However, suckers were consistently observed near the substrate, while trout were frequently observed feeding mid-water column.   This suggests that, although dietary overlap exists, little direct competition for resources occurs between species.  More overlap in diet and habitat exists between dace and Jenny Creek suckers, particularly juvenile suckers.  However, no known research has been conducted regarding dace-sucker interactions (Rossa 1999).
The Jenny Creek sucker relies on at least four families of invertebrates for nutrition (Hohler 1981).  However, the dominant indicator of sucker density is the prevalence of algal communities.  Little is known about sucker influence on algal and invertebrate communities, though a substantial effect is assumed (Rossa 1999).  
Conservation
Threats and Management Considerations
According to snorkel data collected by BLM, FS and NPS biologists, the population of Jenny Creek suckers, at the current time, is relatively abundant.  However, future management should be geared towards restoring the species’ historical numbers and range through, continued improvements to degraded habitats and preventing or mitigating future deleterious developments.  The following is a list of threats and subsequent considerations designed to address contemporary and future challenges that this species may face.  Unidentified threats may develop and could endanger this population.  To counter this possibility, the Jenny Creek sucker should enjoy rigorous and sustained monitoring in conjunction with all improvements made.
Lack of complex and diverse habitat-
Due to historical land use practices, portions of Jenny Creek lack proper channel functionality and stream complexity.  This results in a reduction in the quality and availability of aquatic habitat.   A loss of instream structure also contributes to increased levels of erosion and sedimentation.  Habitat restoration is one way to improve stream conditions.  All fish habitat restoration must be evaluated in terms of its effect on all present cohorts, due to the diverse range of habitat types associated with particular Jenny Creek sucker life stages.  Failure to do so may result in improvements for only a single age class, and perhaps to the detriment of others.  In general, promotion of channel complexity is paramount to successful restoration. 
Management considerations:
· Establishment of cooperative agreement between BLM and local landowners to restore riparian ecosystems and promote habitat and population monitoring.
· Reestablishment of floodplain connectivity by removal of channelizing berms.
· Continued focus on restoring native plant communities.
· Closure of trapper harvest within the CSNM boundary.
· Restoration efforts should include a collaborative inquiry with all involved parties (Bureau of Reclamation, Talent Irrigation District, Oregon State Water Resources Department, Oregon Department of Fish and Wildlife, BLM) into the reinstatement of historic flow regimes, and possible dam removals at Keene Creek reservoir, Hyatt Lake reservoir, Little Hyatt Lake reservoir, and Howard Prairie reservoir.   Parker suggests that, historically, many these areas were important for sucker spawning and larval rearing (2006).
· Thoughtful recruitment of instream structures where applicable (LWD, boulders, etc.).
· Removal of abandoned grazing infrastructure, including water diversions and cattle troughs.
Sediment incursion- 
One of the largest threats to the health of the Jenny Creek sucker is excessive road densities, which cause a dramatic increase in sedimentation.  According to Smith (2006), “the matrix of pathways and indicators for the Klamath Province/Siskiyou Mountains considers road densities of less than 2.0 mi. /mi. ² as properly functioning condition and greater than 3.0 mi. /mi. ² as not properly functioning.”  Much of the upper portion of Jenny Creek has experienced heavy road construction, including road densities surpassing 12 mi. /mi. ².  Furthermore, the upper watershed includes many features that are especially sensitive to sediment incursion (low gradient areas, wetlands and springs), thus road closure and obliteration will play an important role in improving the health of the Jenny Creek watershed. 
Management considerations:
· Reduction of road densities near water features through strategic road closures (Strategic road closures and obliterations should be located near low gradient areas, springs, seeps, and wetlands that are highly susceptible to fine sediment incursion, with a goal of retaining 2.0 mi. /mi. ² or less, in regions already affected by roads).
· Functionality assessments to ensure proper drainage of all closed roads, and their eventual return to a natural state.
· Improved stream crossings, road drainage and surfacing, as well as installing appropriate culverts and cross-drains.
· Promotion of late-successional areas within CSNM (Portions of the CSNM have experienced intensive wood extraction prior to protection.  These areas, due to a lack of soil stabilizing vegetation, threaten aquatic ecosystems by potentially increasing sediment incursion).  
· Aggressive closure of unauthorized road-spurs and off-highway vehicle (OHV) trails.
Cattle grazing
Cattle grazing poses a serious threat to the Jenny Creek sucker.  Johnson Creek, in particular, suffers from cattle grazing practices that defoliate riparian areas and increase both water temperatures and sediment incursion. Restriction of harmful grazing practices is an important element of habitat restoration, because continued degradation of prime spawning habitat, like Johnson Creek, will continue to negatively affect sucker populations.


Management considerations:
· Increased monitoring, restriction, and enforcement of cattle grazing practices, including permanent grazing exclosures on important spawning tributaries (Corral Creek, Beaver Creek, and Johnson Creek).
Introduction of exotic species- 
Exotic species potentially jeopardize the Jenny Creek sucker by disturbing the riparian ecosystem.  The introduction of predatory fish, such as smallmouth bass or non-native trout could be catastrophic and would likely result in a significant decrease in sucker numbers.  New Zealand mudsnails, quagga mussels, and other invasive invertebrates are also emerging concerns in Oregon.  They are extremely fecund, grow rapidly, and achieve high densities in relatively short period of time.  Such a sudden alteration of the aquatic invertebrate community would certainly have a negative effect on all native fish populations. 
Management considerations:
· Thorough inventory of present exotic species (fish, amphibians, mollusks, etc.).
· Removal of non-native hatchery trout in favor of native redband trout (Oncorhynchus mykiss newberrii).
· Removal of invasive amphibians, particularly American bullfrogs (Rana catesbeiana).
· Identification of potential sources of exotic species (i.e. Howard Prairie Reservoir, Hyatt Lake reservoir, Little Hyatt Lake reservoir, Spring Creek aquaculture, and Keene Creek Reservoir) and a plan devised to prevent the spread of these species to connected habitats.
· Placement of invasive species informational signs at prominent access points.
· A ban on felt-soled shoes. Felt is a known vector in the spread of exotic species.
Climate change threats- 
Climate change has the potential to cause the eventual extinction of the Jenny Creek sucker.  This population is particularly vulnerable to changes due to their reliance on intermittent tributaries.  Climate change models suggest increases in average temperature and a shortening of the precipitation season for areas around Jenny Creek (Barr et al. 2010).   These changes could restrict access to critical intermittent habitat, thus causing reproductive bottlenecks.  Furthermore, water withdrawals, including Talent Irrigation District’s inter-basin transfer, intensify water scarcity issues.  Particularly troubling is the synergistic nature of climate change, water withdrawals, and migratory barriers; combined, these factors pose a serious threat to the persistence of the Jenny Creek sucker.  However, a sustained commitment to improving cold-water refuges and water availability may mitigate some of these effects. 


Management considerations:
· Improve instream flow through all possible mechanisms, including water right acquisition, with a particular focus on cold-water inputs (i.e. Keene Creek, Freedenburg Springs, Spring Creek).
· A greater understanding of the Jenny Creek aquifer and the issues facing it (groundwater reduction, etc.).
· Focus on mitigating harmful effect of climate change by improving water quality, particularly near cold-water refuges.
· Research the potential effect of global warming on important intermittent spawning tributaries.
· Improve riparian springs, seeps and other cold-water inputs with altered hydrologic function.
· Active enforcement of water withdrawal laws, including seasonal diversion dam removal and notching.
Conservation Status
The conservation status section is designed to address ecological and population issues in terms of special status listings, and the effect of land designations on the species in question.  
The Jenny Creek sucker has evolved to survive in an area of considerable natural stochasticity.  However, according to estimates of its historical distribution, Jenny Creek suckers do appear to be sensitive to man-made alterations, such as dam and road building, logging, cattle grazing and channel simplification.  The Jenny Creek sucker’s diverse range of habitat needs, both main-stem and tributary, makes it particularly vulnerable to any channel modifications.  Furthermore, small populations, by their nature, are vulnerable to genetic bottlenecking and/or extinction.  Limited range can also leave populations at risk.  All of these factors contribute to the potentially precarious status of the Jenny Creek sucker.  In order to avoid a trend towards federal listing under the Endangered Species Act, managers should pursue an active strategy of habitat protection.  Habitat restoration projects may also be integral to the species persistence.
Due to the difficulty of acquiring access to private land, stream reaches with National Monument designation were overrepresented in surveys.  As a result, it is difficult to draw strong conclusions about the monument designation’s effect on sucker distribution.  
Known Management Approaches 
Due to the previous lack of information regarding Jenny Creek sucker ecology, there are no known management approaches.
Figure 3- Map of Specific Management Considerations[image: \\ilmormd3ds1\md\users\apirrell\Desktop\jcs2.tif]

Research Opportunities
The creation of this Conservation Assessment with an emphasis on synthesizing prior research should aid in illuminating Jenny Creek sucker requirements.  However, gaps in species understanding still exist.  Specifically, further research should investigate these issues:
· The use of intermittent spawning tributaries via a study of migratory patterns (i.e. radiotelemetry, Passive Integrated Transponder tagging).
· The effects of altered flow regimes on patterns of natural disturbance and succession in Jenny Creek. 
· The specific locations and character of spawning habitat.
· The role that beaver activity plays in Jenny Creek sucker ecology and populations.
· The effect of climate change on important intermittent spawning tributaries.
· The suitability and potential limiting factors of Keene Creek as Jenny Creek sucker habitat.
· The limiting factors of population growth.
· The effect of springs and seeps in system, with further inquiries into the general functioning of the aquifer.
· The differences in diurnal and nocturnal behavior to facilitate a greater understanding of habitat use.
· The amount of genetic diversity available within the Jenny Creek sucker population.
Monitoring Opportunities
Sustained monitoring is an important conservation element in tracking the health of the Jenny Creek sucker.  This component is often neglected, even among special status species, and so it has been separated from the Research Opportunities section to highlight its importance.
· Biannual population survey to update population and distribution trends.
· Biannual macroinvertebrate monitoring to indicate habitat conditions and to facilitate early detection of invasive species. 
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